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PabGouast mporpamma cocraBiena Ha ocHoBe @OI'OC BO - cnemmamurer 10
cnenuanproctu 21.05.04 'opHoe neno (npuka3 Munoopraayku Poccuu ot 12.08.2020 r. Ne 987)

PaGouas nporpamma paccMoTpeHa u oo0peHa Ha 3aceanuu kKadeapsl ['OpHBIX MalIMH U

TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMIIJIEKCOB
11.02.2022, mpotokon Ne 6 %
3aB. kadeapon / A.M. MaxuToB

Pabouas nporpamma ogo6pena metonuueckor komuccued U IuT

14.02.2022 r. mporoxomn Ne 3 %

[Ipencenarenp H.A. IlerTanes
PaGouas nporpamma cocraBieHa: %ﬁ
noueHT kapeapel [ MuTTK, kaH. TeXH. HAyK A.M.Ounaros

I
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«YpandueproPecype» , KaHJ. TEXH. HAYK

CKTUBHOMY  Da3BHTHIO 000
7~ W.C.Typkun




JIucT aktyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzarnuu B 2023 - 2024
y4eOHOM rojly Ha 3aceaHuu Kadeapbl [OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. MaxuTos

Pabouas nmporpamma nepecMoTpeHa, oocyxkaeHa u ogodpena st peanuzanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAaIIWH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[IpoTrokonm oT 20 . Ne
3aB. kadeapoii A.M. MaxwutoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM Toy Ha 3acenaHuu Kapeapbl ['OpHBIX MAIIMH ¥ TPAHCIIOPTHO-TEXHOIOTMYECKUX

[Iporokom ot 20 . Ne

3aB. kadeapoii A.M. Maxuros

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl [OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecmMotpeHa, odcyxieHa u ogqoopena st peanuszanuu B 2027 - 2028
y4eOHOM T'oJly Ha 3aceaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOJIOTHISCKHIX

[Iporokom ot 20 . Ne
3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceaHuu Kadeapbl ['OpHBIX MAIIWH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 . Ne
3aB. kadenpoit A.M. MaxutoB




1 Iles1u ocBOEHUSI I CHMTLTHHBI (MOLYJIs1)

* CHUCTeMATH3alMs 3HAHUWA TO3BOJSIONIMX CPOPMHUPOBATH Yy  OOYYArOIIMXCS
KOMITE-TEHIIMH HEOOXOUMBIC CIICIIUAIUCTY IS pa3pabOTKH U KCILTyaTallly THIPABIMYECKOTO,
MMHEBMATHUYECKOT0 MPUBOOB U THIPOITHEBMOABTOMATHKY;

* (hopMupoBaHUE W Pa3BUTHE CIIOCOOHOCTH aHAIM3UPOBATH COCTOSHUE U MEP-CHEKTHBBI
Pa3BUTHS THAPABIMYECKUX M MHEBMATHUYECKUX MPHUBOJIOB T'OPHBIX MAIIWH C HCIHOJb-30BAHHEM
TUAPOITHEBMOABTOMATHUKHY;

* (¢GopMUpPOBaHHE H PA3BUTHEC CHOCOOHOCTH BBIMONHITH AKCIHEPUMEHTAIBHBIE U
na-00paToOpHbIE HCCICIOBAaHUS C THAPOIMHEBMONPHUBOJAAMH M THPOITHEBMOABTOMATHKOM,
WHTEPIPE-TUPOBATH MOJIYUCHHBIEC PE3YJIbTaThl HAITPABJICHHBIC HA MOBBIIICHUS Ka4yeCcTBa MPUBOAA
TOPHBIX MaITUH

2 MecTo TUCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/bHOIi MporpaMMal

JucturuimHa 'uapornHeBMONIPUBO] M THAPOITHEBMOABTOMATHKA TOPHBIX MAIIWH BXOJHUT
B yacTb Yy4eOHOro IaHa QOpMHPYEMYIO Y4YaCTHHKaMU 00pa30BaTENIbHBIX OTHOILEHHM
00pa3oBaTesIbHOI IPOrPaMMBI.

Jns  W3ydyeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS AUCIUTUTUH/ IPAKTUK:

ConpoTHBiIEeHHE MaTEpUATIOB

I'opHble MalHbI 1 000py10BaHUE

3HaHus (YMEHHMs, BIaJleHHs ), IOIYUYESHHbIE NIPU U3YYCHUU AAHHOW TUCLHMIUIMHBEI OyIyT
HEOOXOIUMBI JUIsl U3yUCHHS TUCIUTLTIH/TIPAKTHK:

[IporpaMmupyembie KOHTPOJJIEPHI B CHUCTEMax AaBTOMATH3AllMU IPOU3BOACTBEHHBIX
IPOLIECCOB

[Tpou3BoaCcTBEHHAS - PEITUTIIOMHAS TPAKTHKA

BreimonHeHne, TMOArOTOBKA K  MPOLEAype 3allUThl W 3aIIUTa  BBITYCKHOM
KBaJTM(PHUKAIIMOHHON pabOThI

3 Komnerenuun ody4aromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHHu st

B pesynabrare ocBOoeHHMS ~AMCUMIUIMHBI  (MOnyns) «[ MAPONHEBMONPUBOA U
THJIPOITHEBMOABTOMATHKa TOPHBIX MalllMH» OOydarolMiics TOJDKEeH o0ajgaTh ClexyrolluMu
KOMIETEHIMSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[IK-1 CnocobeHn pa3pabaTbiBaTh NPOEKTHbIE WHHOBAIIMOHHBIE PEIIEHUS IO MOJEPHHU3AINU
TOPHBIX MAIIMHBI U 00OPYAOBaHUS PAa3IMYHOTO (PYHKIMOHAIBHOTO Ha3HAYEHHS B Pa3IMUHBIX
KJIMMaTHYECKHUX, TOPHOT€OJIOTHYECKUX U TOPHOTEXHUYECKUX YCIOBUIX

[K-1.1 OO0CHOBBIBAET TEXHOJOTHUI0O M MEXaHHM3aIUI0 TOPHBIX padOT, METOJbI
npoUIaKTUKN aBapHil MalllMH U 000PYAOBaHMs, CIIOCOOBI JIMKBUIAIMH HX
HOCIENCTBUMN

[1K-1.2 Hcnonszyer 1 poBbIe MH(pOpMaLMOHHbIE TEXHOJIOTHH pu
IPOSKTUPOBAHUU TOPHBIX MALITHH U 000PYI0BaHUS




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIHHUIINHBI (MOIYJIs)

OO01mast Tpy10eMKOCTh AUCIUILTNHBI COCTABIISIET 3 3a4eTHhIX enquHuI] 108 akas. yacos, B TOM 4ucIe:

— KOHTaKkTHas pabora — 63,8 akaj. 4acos:

— aynautopHas — 60 akaj. 4acos;
— BHeayIuTopHas — 3,8 akaJl. 4acoB;
— caMOCTOsITeNbHAs paboTa — 8,5 akaj. 4acos;
— B (hopMe MpakTUYECKOi moaroToBku — 0 akaj. yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jyac

dDopMa aTTCCTalluM - OK3aMCH

Pasznen/ rema
JCIUATIIUHEI

Cemectp

AynutopHast
KOHTaKTHas pabora
(B akaj. yacax)

Jlek.

11a0.
3aH.

MIPAaKT.
3aH.

CaMocrosTenbHas

paboTta cTymeHTa

Bun
CaMOCTOSITESIILHOM
paboThI

dopma TeKy1ero
KOHTPOJIS
yCIIeBaeMOCTH U
TIPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

1. Tema 1

1.1 OO6mme cBeneHUa
MPUBOJIAX TOPHBIX MAIIMH

(0]

CamocrosTenbHOe
n3ydyeHue yaeOHou
U Hay4HOU
JUTEPATYPHI.
[ouck
JIOTIOJTHUTEIIBHOM
UH(OPMAIHH T10
Teme (pabota ¢
6ubnunorpaduyec
KAM MaTepuaiaMmu,
C 3JICKTPOHHBIMH
OMOIMOTEKaMHU U
30P,
HHPOPMAITHOHHO-
KOMMYHHKAIHOHH
BI€ CETH
WnrepHer).
ITonroroBka x
PaKTUIECKOMY,
nabopaTopHOMY
3aHITHAM

WnnusunyansHoe
cobecel0BaHueE.
WnnusunyansHoe
cooOmenne Ha
3aHATHU.

[K-1.1,
MK-1.2

Hroro no pazneny

2. Tema 2




CamocrosTensHOe
H3ydeHHe yueOHOU
Y Hay4HOH
JUTEPATyPHI.
[Tounck
JIOTIOJTHUTEJIbHOU
“HGOPMALIUH T10
teme (paboTta ¢
6ubnuorpaduyec
KM MaTepuaiaMu,
C JJIEKTPOHHBIMHU

NunuBunyansHoe
cobecemoBanue.
NunuBunyansHoe
cooOmienne Ha

3aHaTtuu. [IpoBepka
2.1 O0BeEMHEBIE OMOIMOTEKAMU U pOBep I1K-1.1,
3 WH/IMBUIYAJILHOTO
THIPOMAIITHHBI 30P, IK-1.2
3aIaHMS U €TO
UHPOPMAITIOHHO-
3aIIMTa. 3anmTa
KOMMYHHKAIIMOHH
oTYeTa 10
BIC CETH .
nabopatopHon
WnTepner).
pabore.
IToaroroBka k
MIPaKTUYECKOMY,
nabopaTopHOMY
3aHATHAM,
BBITTOJTHEHHE
MIPAKTUYECKUX
pabor.
Hroro no pazaeny 3
3. Tema 3
CamocTrosaTeasH0e
u3ydeHue yueOHoH
U Hay4YHOU
JUTEPATYPHI.
Ilouck
JIOTIOJTHUTEIILHOM
nHGOpMAINH 10
bop WNunuBuayanbHoe
Teme (paboTa ¢
cobecemoBaHue.
oubnnorpaguuec
WunuBuayansHoe
KAM MaTepuallaMH,
cooOIIeHne Ha
3.1 Tugpoammaparypa u ¢ HIICKTPOHHBIMH 3anaTun. [IpoBepka
.CT OﬁCTBIE)i. III zlfneﬂnﬂ 4/11 OubmmoTeKam i HH I/IBI/I. aabﬂc?ro TK-1.1,
zﬂ/:[pon I/IBOL[aMIz P 0P, if:iﬂaH):I}; H €ro [K-1.2
porp UH()OPMAIIMOHHO-
3al[UTa. 3aluTa
KOMMYHHKAIIMOHH
oTYETA TI0
bIe ceTH J1a00paTOPHOM
WnTepner). paTop
pabore.
IToaroroBka k
MPAKTUYECKOMY,
nabopaTopHOMY
3aHATHAM,
BBITTOJTHEHHE
MPaKTHYECKUX
pabor.
Hroro no pazneny 4/11

4. Tema 4




CamocrosTensHOe
H3ydeHHe yueOHOU
Y Hay4HOH
JUTEPATyPHI.
[Tounck
JIOTIOJTHUTEJIbHOU
“HGOPMALIUH T10
teme (paboTta ¢
6ubnuorpaduyec
KM MaTepuaiaMu,
C JJIEKTPOHHBIMHU

NunuBunyansHoe
cobecemoBanume.
NunuBunyansHoe
cooOmienne Ha

3aHsaTuu. [IpoBepka
4.1 O0BeEMHEBIE OMOIMOTEKAMU U pOBep I1K-1.1,
1 2/11 | 1,5 WH/IMBUIYAJILHOTO
THJIPOIIPUBO/IBI 30P, IK-1.2
3aJJaHus U €T0
UHPOPMAITIOHHO-
3aluTa. 3amuTa
KOMMYHHKAIIIOHH
OTYeTa M0
ble cou TabopaTOpHOI
WnTepner). patop
pabore.
[Noaroroska k
MIPaKTHIECKOMY,
nabopaTopHOMY
3aHATHSM,
BBINOJIHEHNE
MIPaKTHYECKUX
pabor.
Hroro no pazaeny 1 2/11 | 1,5
5. Tema 5
CamocrosTenpHOE
u3ydeHue yueOHoH
U Hay4YHOU
JUTEPATYPHI.
[Tounck
JIOTIOJTHUTEIbHON
rHOpMaLIH IO
(opua WunuBnayanbpHOE
Teme (paboTa ¢
cobeceZi0BaHMe.
oubnnorpaguuec
WnnuBnayanpHOE
KAM MaTepuallaMH,
cooOuieHue Ha
© SNCKIPOHHBIMIL ) o rvn. TIpoBepka
5.1 T'mnponunamuueckue 201 201 1 OUOIMOTEKAMU U . 1/1314. aI;bH(E)ro I1K-1.1,
nepeaayn D0P, JMBHILY I1K-1.2
3a7aHus ¥ ero
UH()OPMAIIMOHHO-
3amuTa. 3ammra
KOMMYHHKAIIHOHH
oTYera 1o
ble ceti naboparopHon
WnTepner). paTop
pabore.
[Moaroroska k
MIPaKTHIECKOMY,
nabopaTopHOMY
3aHATHSM,
BBITIOJTHEHUE
MPaKTHYECKUX
pabor.
Hroro no pasneny 221 | 221 1

6. Tema 6




CamocrosTensHOe
H3ydeHHe yueOHOU
Y Hay4HOH
JUTEPATyPHI.
[Tounck
JIOTIOJTHUTEJIbHOU
“HGOPMALIUH T10
teme (paboTta ¢
6ubnuorpaduyec
KM MaTepuaiaMu,
C JJIEKTPOHHBIMHU

NunuBunyansHoe
cobecemoBanume.
NunuBunyansHoe
cooOmienne Ha
3arstud. [TpoBepka

Ooubimorexamu u MK-1.1
6.1 TTHEeBMOIIPUBO/IBI 4 521 | 2121 1 WH/IMBUIYAJILHOTO '
prEoA 0P, MBI MK-1.2
3aJJaHus U €T0
UHPOPMAITIOHHO-
3aluTa. 3amuTa
KOMMYHHKAIIIOHH
OTYeTa M0
ble cou TabopaTOpHOI
WnTepner). patop
pabore.
[Noaroroska k
MIPaKTHIECKOMY,
nabopaTopHOMY
3aHATHSM,
BBINOJIHEHNE
MIPaKTHYECKUX
pabor.
Hroro no pazaeny 4 521 | 221 1
7. Tema 7
CamocrosTenpHOE
u3ydeHue yueOHoH
U Hay4YHOU
JUTEPATYPHI.
[Tounck
JIOTIOJTHUTEIbHON
rHOpMaLIH IO
(opua WunuBnayanpHOE
Teme (paboTa ¢
cobeceZi0BaHMe.
oubnnorpaguuec
WnnuBnayanpHOE
KAM MaTepuallaMH,
. cooOuieHue Ha
7.1 VYerpoiictBa C DIIEKTPOHHBIMA
3ansaTun. [IpoBepka
aBTOMATHYECKOTO OUOIMOTEKAMU U I1K-1.1,
4 221 2 WUHAUBUTYyaJILHOTO
YIIpaBIEHS TUAPO u 90P, IK-1.2
3a7aHus ¥ ero
MTHEBMOTIPHBOIAMHU UH(POPMAITHOHHO-
3amuTa. 3ammra
KOMMYHHKAIIHOHH
oTYera 1o
ble ceti naboparopHon
WnTepner). paTop
pabore.
[Moaroroska k
MIPaKTHIECKOMY,
nabopaTopHOMY
3aHSITHSIM,
BBITIOJTHEHUE
MPaKTHYECKUX
pa0or.
HWroro no pazaeny 4 221 2
8. Kontpons
MK-1.1
8.1 Dk3ameH ‘
IK-1.2
HWroro no pazgeny
HWroro 3a cemectp 30 | 15/61 | 15/61 | 8,5 9K3aMeH




Hroro no aucumruinye | 30 | 15/6I/I| 15/61 | 8,5 | DK3aMeH




5 O0pa3oBaTejibHbIE TEXHOJIOTHH

1. TpaaunuonHsie 00pa30BaTEIbHBIE TEXHOJIOTMU OPUEHTHPYIOTCS Ha OpraHU3AIMIO
00pa3oBaTeIbHOTO  MpoLlecca, MPEANONArapilyl0 MNPSMYI TPAHCISALUI 3HAHUA  OT
MpernoaaBarelis K CTy/IeHTY (IPEeUMYIIeCTBEHHO HAa OCHOBE OOBSICHUTEIbHO-HIUTFOCTPATHBHBIX
METOJIOB 00y4eHHUst). YueOHas AesITeIbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
pPEnpOyKTUBHBIA XapaKTep.

®opmbl y4eOHBIX 3aHSATHI C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

NudopmanmonHas Jiekmusi —  IOCIEAOBAaTEIbHOE  HM3JIOKEHHWE  MaTrepuaia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBIISIEMOE MPEUMYILECTBEHHO BepOalIbHBIMU CpEICTBaMU
(MOHOJIOT TpernoaaBaTes).

[IpakTiueckoe 3aHsTHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHHUI M HABBIKOB I10
MPEAJIOKEHHOMY QJITOPUTMY .

2. Texnonoruu mpobIeMHOr0 OOyuYeHUs — OpraHu3alus o0pa3oBaTeNBLHOrO Mpolecca,
KOTOpasi MPEANoaraeT moCcTaHOBKY IMPOOJIEMHBIX BOIPOCOB, CO3AaHUE yUYEOHBIX MPOOIEMHBIX
CUTYalUH JIJIsl CTAMYJIUPOBAHUS aKTUBHOW MO3HABATEIBHOM AEITETbHOCTHU CTYICHTOB.

®opmbl yueOHBIX 3aHATHI C UCTIOIB30BAHUEM TEXHOJIOTHIA IIPOOIEMHOTO O0YIEHUSI:

[IpoGnemHas nekmust — UW3I0XKEHUWE MaTepHuaia, IMpeanoyararoiee MOCTaHOBKY
NpoOJEMHBIX M JUCKYCCHOHHBIX BOMPOCOB, OCBEIICHHE PA3JIMYHBIX HAYYHBIX TOJIX0JI0B,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISMHU MHTEPHPETALUU H3y4yaeMOTo
MaTepuaia.

[IpakTuueckoe 3aHaTHEe B GopMe NpPaKTHKyMmMa — OpraHu3anus y4eOHOW paboThl,
HalpaBJ€HHAs Ha pelIeHHE KOMIUIEKCHOW y4eOHO-TIO3HABATENbHOW 3amauu, TpeOyromend oT
CTyJIeHTa MPUMEHEHHUS KaK HAyYHO-TEOPETHUECKUX 3HAHUM, TaK U MPAKTUIECKUX HABBIKOB.

3. TexHoNOTMU MPOEKTHOTO OOYYEHHS — OpraHU3alys 00pa30BaTENLHOTO Ipolecca B
COOTBETCTBUU C AITOPUTMOM IIOATAMMHOTO PEIICHHUS MPOOIEMHONM 3alaydl WM BBITTOTHEHUS
yuebHoro 3aianus. [IpoekT npeanoaaraer COBMECTHYIO yUe€OHO-TIO3HABATEIbHYIO 1€ATEIbHOCTh
TPYIIBI CTYICHTOB, HAMPABIEHHYIO HAa BBIPAOOTKY KOHIIEMIIMHU, YCTAHOBIICHUE II€JIel U 3aj1ad,
(GOpMYyIHUPOBKY OXHAAEMBIX PE3yJIbTAaTOB, OMpPEICICHHUE MPHUHIMIIOB W METOJIUK PpEIICHUS
MOCTABJICHHBIX 3a/lay, TUIAHUPOBAHHUE Xo0Ja pabOThl, MOUCK JOCTYMHBIX W ONTHUMAIbHBIX
pPECYpCOB, MO3TAMHYIO pealu3aluio IIaHa paboThl, MPE3CHTALUI0 PEe3yNbTaTOB pabdOThI, HX
OCMBICIIEHUE U PEDIIECKCHIO.

OCHOBHOH THII POEKTOB:

WccnenoBatenbckuil MNpPOEKT — CTPyKTypa npuOmmkeHa K @opmaTy HaydyHOTO
UCCIIeIOBaHMs (JI0Ka3aTeIbCTBO aKTyallbHOCTH TEMBbl, OIpeelieHne HAay4YHOH MpoOIeMbl,
npeaMeTa U OOBEKTa HMCCIENOBaHUS, Ielel W 3a7ad, METOJI0OB, MCTOYHUKOB, BBIJIBHKCHHUE
TUIOTE3bl, 000011IeHUE Pe3yTbTATOB, BEIBOIbI, 0003HAUEHUE HOBBIX MTPOOIIEM).

4. laTepakTUBHBIC TEXHOJIOTHH — OpraHU3alusi 00pa30BaTeILHOTO MpoIecca, KOTopas
MpeJIoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/ICHCTBHE BCEX YYACTHUKOB, JTOCTI)KEHUE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrata. Hapsay co
CHEIUAM3UP-BAaHHBIMA ~ TEXHOJIOTMSIMH ~ TaKOTO  poAa  MPHHIMI  WHTEPAKTHUBHOCTH
MPOCTICKUBACTCI B OOJBITMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHH.
HHTepakTUBHOCTH MOAPA3yMEBAET CyOBEKT-CyOBEKTHBIE OTHOIICHHUS B X0Jie 00pa30BaTeIbHOTO
mpolecca 1, Kak cieicTsue, GopMupoBaHHE caMOpa3BUBaroLIeicss HH(OPMAIIMOHHO-PECYPCHOM
CpeJBbl.

@dopMBI yUEOHBIX 3aHATHH C WCIOJB30BAHUEM CICIIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexuusi «oOpaTHOW CBS3M» — JIEKIUS—TIPOBOKAIMs (M3JI0KEHUE MaTepHualia ¢ 3apaHee
3arIaHuPOBAHHBIMH OIIMOKaMHu), nexuus-oecena, JEKLHUSI-TUCKYCCHS,
JEKIUA-TIPECCKOH(PEPEHITHSI.

5.  HHpopManMOHHO-KOMMYHUKAIIMOHHBIE  0Opa3oBaTeNbHBIE  TEXHOJOTHUH  —
opranusaiys 00pa3oBaTEIbHOIO Mpoliecca, OCHOBaHHAs HA IPUMEHEHUHU



CIIEIUATTM3UPOBAHHBIX TPOTPAMMHBIX CPEJl U TEXHUYECKUX CPEACTB PabOThI ¢ HHGOpMAITUEH.

@opmbl  y4EOHBIX 3aHATHI C HUCHOJIB30BaHUEM HWH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHIA:

Jlexuusi-Bu3yanu3anus — U3J0XKEHHE COJIEPkKAHUSL COIMPOBOXKIACTCA Mpe3eHTaluen
(memoHcTparuel y4eOHbIX MaTepHAJIOB, TIPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAX, B T.4.
WJUTIOCTPATHBHBIX, TPAUICCKUX, AyANO- U BUICOMATEPHAIIOB).

[IpakTrueckoe 3aHaTHe B (popMe Mpe3eHTAMH — MPEACTABICHUE PE3yJIbTaTOB MPOSKTHON
WM MCCIIEIOBATEIBCKON ACATEIHLHOCTH C UCIOJIB30BAHUEM CIIEHHUATM3UPOBAHHBIX MPOTPAMMHBIX

cpen.

6 YueOHO-MeTOAUUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4yarommuxcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTeCcTAlUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOqMYecKOEe H HH(POPMALIMOHHOE O0ecnedeHue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas UTEpPaTYypAa:

1. Haropusiii, B.C. CpencTBa aBTOMaTHKH THIPO- U MTHEBMOCUCTEM : ydeOHOe mocobue /
B.C. Haropusiit. — Cankrt-IlerepoOypr : Jlans, 2014. — 448 c¢. — ISBN 978-5-8114-1652-3. —
Tekcr : anektpoHHbld /I DnekTpoHHO-OMOIMOTEYHAs cuctema «Jlawb» : [cait]. — URL:
https://e.lanbook.com/book/52612

0) JlonmostHuTeIbHAS JIUTEPATYpA:

1. lM'unpomexanuka [Inextponnsiii pecypce] : npaktukym / A. JI. Kosnbra, B. C. Barun, A. U.
Kypoukun, b. M. T'a66acoB ; MI'TV. - [2-¢ u3a., moarot. mo ned. u3a. 2017 r.]. - MarHuToropek :
MI'TY, 2018. - 1 omexrpon. ont. guck (CD-ROM). - Pexum  mocryma
https://magtu.informsystema.ru/uploader/fileUpload?name=3466.pdf&show=dcatalogues/1/151428
8/3466.pdf&view=true - MakpoOOBEKT.

2. IIpakTHKyM 110 3eKTporuapoaBromMaTrke : npaktukym / A. JI. Komnera, B. B. TounnkuH,
B. C. besBepxuuit [u ap.] ; Marauroropckuii roc. texuuueckuid yH-T um. . W. Hocosa. -
Marnutoropck : MI'TY um. I'. M. Hocosa, 2019. - 1 CD-ROM. - 3ari. ¢ TuTy. 3kpa-Ha. - Tekcr :
AIEKTPOHHBIN. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 3930.pdf&show=dcatalogues/1/153050
3/3930.pdf&view=true (mata obpamenus: 02.12.2019). - MakpooObekT. - TeKCT : IEeKTPOHHBIN. -
Csenenus noctymnusl Takke Ha CD-ROM.

3. OcHOBBI (YHKIMOHHPOBAHUS THIPO- M DJIEKTPONPHBOAOB [IDJIEKTPOHHBIA pecypc] :
npaktukym / B. C. BaFI/IH A. M. @unaros, A. 1. Konbra [u ap.]. - Marautoropek : MI'TVY, 2014. -
190 C. WL, TabII. - Pexum JOCTyTa:
https://magtu. mformsystema ru/uploader/fileUpload?name=868.pdf&show=dcatalogues/1/1118358/
868.pdf&view=true . - MakpooObeKT.

4. ITponopuroHaIBHBIN THAPONIPUBOA [ DNEKTPOHHBIN pecypc] : 1TabopaTOpHBIN NPaKTH-KyM
/ E. 10. Marxo, 1. M. Kytinybaes, O. P. [Taudwumosa, 1. I'. Ycos ; MI'TY. - Marau-roropck
MI'TY, 2017. - 1 onekrpon. ont. guck (CD-ROM). - Pexum  mgocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/113917
8/3368.pdf&view=true. - MakpooOBEKT.

5. Kompra A.Jl., Usanos C.A., Tounnkun B.B., ®unaroB A.M., 3anopoxusiii B./l., Ba-run
B.C. OcHOBBI (yHKIIMOHMPOBAHUS TUAPABIMYECKHX CHCTEM METAJTyprH4ecKOro 000pya0BaHMS:
yueb. mocobue. Marauroropck: M3a-Bo Marautoropck. roc. Texs. yH-ta uM. [.M1.Hocoga, 2011. -
197 c. (monymeno YMO 1o o6pa3oBaHuIo B 00JaCTH Me-TaJLTypIUu B KaYeCTBE yUeOHOTO OCOOUS
JUId  CTYyIEHTOB  BBICIIMX Y4YeOHBIX 3aBelle-HUH, oOOydaromuxcs IO  CHEeNHaTbHOCTU
«MeTtamutyprudeckue MauHel 1 00opyaoBa-Huey). ISBN 978-5-9967-0224-4.



6. Tounnkun B. B. IlpoektrpoBaHue 371€MEHTOB METAUTYPIHUYECKHUX MAaIluH M 000pYyH0-BaHUS
[DOnekrponHslii pecype] @ yueOHoe mocobdue / B. B. Toumnkun, O. A. ®unatoBa ; MITY. -
Marnutoropck : MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). - Pe>1<HM JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/113830
5/3319.pdf&view=true . - Makpoo0OnekT. - ISBN 978-5-9967-0975-5.

7. Tounnkun B.B., ®unatoB A.M., UBanoB C.A., UnueneB H.A., Konsra A.Jl., Barun B.C.
HccnenoBanue pabOThl U XapaKTEPUCTHK AIIEMEHTOB T'HIPONPUBOJIA METAJUTYPTrH-4YECKHX MAIIHH:
yueb. mocobue. Marauroropck: M3a-Bo Marauroropck. roc. Texs. yH-ta uM. I.M1.Hocoga, 2014. -
207 c. (monymeno YMO no 06pa3oBaHuI0 B 00J1aCTH ME-TaJUTYPTHH B Ka4eCTBE YUeOHOTO MOCOOUS
JUIS  CTYyIEHTOB  BBICIIMX  Y4eOHBIX 3aBefie-HUHM, OOyd4amomuxcs IO  CHENHaTbHOCTU
«MeTtamyprudeckue MalimHbl B 000pynoBa-uue»). ISBN 978-5-9967-0451-4.

B) MeToan4yeckue yKazaHusi:

OcHOBBI (hyHKITHOHUPOBAHUS THIPABINYECKUX CUCTEM METAJUTyprHUeCcKOro 000py10BaHuUS.
JIabopaTOpHBIA MPAKTUKYM IO THAPONIPUBOLY U ruapoaBToMatuke [Tekct] : yuebHOe mocobue / B.
B. Toumnkun, A. M. ®@unaros, B. JI. 3agopoxusrii u np.; HoBorpounk. ¢un. Mock. roc. nH-Ta
cTajiedl u crutaBoB (TexHosiorud. yH-Ta); MI'TY. - Mar-uurtoropck: [60. u.], 2009. - 105 c. : cxemsl,
TalJI.

2. TIponopunoHabHBIN THAPONPUBO : TabopatopHbiii mpaktukyMm / E. FO. Marko, 1. M.
Kytny6aes, O. P. [Tandunosa, U. I'. YcoB ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1 snexTpoH.
OIIT. JICK (CD-ROM). - 3arin. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/113917
8/3368.pdf&view=true (nara obpamenus: 04.10.2019). - MakpooObeKT. - TEKCT : INEKTPOHHBIH. -
Ceenenus noctymHsl Takke Ha CD-ROM.

3. Manxo E.1O., YcoB N.I'., Kyrny6aes .M. I'mnpomexanuka: MeToauueckue yka3aHus K
KOHTPOJIBHBIM pabotam it ctyaentoB Hanpasinernid 190100, 150400, 150900 u cnenmanbHOCTEH
190205, 260301, 260303, 151001, 150400 Bcex dopm oOyuenus.. Marauroropck: ['OY BIIO «
MI'TVY», 2009. 25c.

4. Marko, E. 0. T'uapasnuka u ruponHEBMONPHUBOL : JaboparopHbiii npakTukym / E. TO.
Mariko, U. T'. YcoB ; MI'TY. - Maraurtoropck : MI'TY, 2014. - 1 snektpos. ont. quck (CD-ROM). -
3arm. c TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1549. pdf&show—dcatalogues/l/112473
1/1549.pdf&view=true (nara obpamenus: 04.10.2019). - MakpooObeKT. - TEKCT : ANEKTPOHHBIN. -
Ceenenus noctymHbl Takke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTepHeT-pecypcebl:

IIporpammuoe obecnieueHue

Haunmenosanue 10 Ne norosopa CpoKk JIeHCTBYS JIUICH3UH
7Zip ¢B0001HO pacmpocrpansemoe 110 0eccpoUHO
ﬁngH Komnac 3D 11 561.17 o1 16.03.2017 Secopouro

APM WinMachine 2010 (1-262-12 ot 15.02.2012 OeccpouHo




ONEeKTPOHHBIE
IUIAKAaThI 11O
JIUCIUATLINHE K-278-11 or 15.07.2011 OecCpovYHO
"I'unpaBinuka u
THAPOIPUBOLT"
DJIEKTPOHHBIE
FLIARATEL IO KYPEY i 997-12 01 11.09.2012 6eCCPOUHO
"I'unpaBiuka u
THAPOIPUBOLT"
FAR Manager c¢B000IHO pacapocTtpanseMmoe [10 0eccpoUHO

HpO(l)CCCI/IOHaJILHLIe 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaAaBOYHbLIC CUCTEMBI

Hassanue xypca CchlIka
DnexkTpoHHas 0a3a mepuoAMuUecKuX m3maHuii East View
Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

Hannonansnas nadopmanmonHo-ananmutuueckas cucremal|URL:
— Poccutickuit unaekc nayunoro turuposanust (PUHL])  |https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

Wudopmannonnas cucrema - ExamHoe OKHO nocTyma K

UHGbOPMaLMOHHBIM pecypcam

denepanbHOE TOCYAapCTBEHHOE OIO/DKETHOE YUpEkKACHUE

«DenepanbHblit UHCTUTYT npomsiuiennoi [URL: http://www1.fips.ru/

COOCTBEHHOCTU»
9 MaTtepuajJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTIHHBI (MOILYJIs1)

URL.: http://window.edu.ru/

MarepuanbHO-TEXHHUECKOE 0OecreueHue AUCIUIUINHBI BKITIOUAET:

1. Y4yeOHble ayAUTOpUN IS TIPOBEICHUS 3aHATUH JIEKIIMOHHOTO THITA: MYJIbTUMEIUHHBIC
CpeCTBa XpaHEHHUs], epelaun 1

npencTaBieHust nHopMaluu

2. YueOHble ayIUTOPUM JUIsI TIPOBEICHUS MNPAKTUYECKUX M JIAOOpaTOPHBIX 3aHATHM,
TPYTIIOBBIX U WHAWBUYATBHBIX KOHCYJIBTANH, TEKYIIIETO KOHTPOJIS H

NPOMEKYTOYHON aTTeCTalluu: IepCoHalIbHbIe KoMMblOTepbl ¢ maketom MS Office,
BbIX0/10M B VHTEpHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO MH()OPMAIMOHHO-00pa30BaTEIbHYIO Cpely
YHHMBEpCHUTETA

3. AyauTopuu sl cCaMOCTOSITEIbHON paboThl: KOMITBIOTEPHBIE KIIACChHI; YUTAIHHBIE 3aJIbI
OMOIMOTEKH: TIEpCOHAIbHBIC KOMITBIOTEPHI ¢ TakeToM MS Office, BbI-

X0JIoM B VHTEepHET M C IOCTYNOM B 3JIEKTPOHHYIO HMH(OPMAalHOHHO-00pa30BaTEeIbHYIO
Cpelly YHUBEpCUTETA

4. Tlomemenue Il XpaHEHUS U NPODUIAKTUYECKOrOo OOCIyXMBaHUS Y4eOHOTO
obopynoBanus: CTesuiaxu 1jsl XpaHeHUs1 y4eOHO-HATIAAHBIX TOCOOHI 1

VAeOHO-MEeTOMTUYECKOW TOKVMEHTATTUN.

IMMPUJIOKEHMUE 1
YuyebHo-meToaUuUecKoe obecneyeHne camocToAaTeNbHOMU paboTbl obyuatowmxca

MpumepHsie 3a0a4yu no meme «MAPOMALLNHBI»
3apava 1. [TnacmuHyamelli Hacoc umeem cnedyrowue pasmepsi: ouamemp
8HympeHHel rnosepxHocmu cmamopa D=100 mm; skcyeHmpucumem e=10




MM; MOoAWUHA naacmud & = 3 M; WupuHa naacmuH b = 40 mm. Onpedesums MOWHOCMS,
nompeb6asemyo HACOCOM fpu Yacmome epawjeHua n = 1450 06/MuH u 0asneHUU HA 8bIX00€e U3
Hacoca p =5 MlMa. MexaHuyecKuli K.n.0. npuHAMs pasHeIm Ny = 0.

3apgaua 2. Ha pucyHke npedcmaeseHa KOHCMPYKMUBHAA CXemd
2UOPO3aMKa, NMPOXOOHOE ceyeHUe Komopo2o omkKpbisaemcsa npu nodave 8

nonocms A ynpaeaslowe20 MomoKa MUOKOCmU ¢ 0agsaeHuem py.
Onpedenums, Mpu KAKOM MUHUMQA/bHOM 3HQYeHUU p, MOAKAMesb MopuwHs

1 cmoxem OMKpblIMb  WAPUKOBLIU  KAAGMGH, ecAu  U3B8ECMHO:
npedsapumersnsHoe ycuaue npyiuHel 2 F = 50 H; D = 25 mm, d= 15 mm, p; = 0,5 MTlla, p, = 0,2 Mla.
Cunamu mpeHus npeHebpeys.

I
3apaua 3. Ha pucyHke u3obpaxceHa cxema peaynupyemozo = ' %—
u2os4amoeo dpoccens. Onpedesaums, Ha Kakoe paccmosHue | Py = ! a
Heobxodumo 808UHYMb U2y 8 Opoccenupyroujee omeepcmue é
- — - /
017 obecrieueHus nepenada dasneHus Ay p1— p2=3 MIfla, o 4777777777%
ecnu yeon uensi o = 30°, duamemp Opoccenupyrowe2o L 1

omeepcmus D = 6 mm, e2o KoaghgpuyueHm pacxooa u = 0,8,
pacxod wudkocmu Q = 1,2 a/c, nnomHocmes paboyeli #cudkocmu p = 900 K2/m3.

YkazaHue. Maowadb dpoccenupyou,e2o Konsvya ornpedeanums no npubauxceHHol popmyne S = So — Sy, 20e
So—nnow,adb omeepcmus, Sy — naowade uesnsl 8 ceyeHuu 1—1.

MpumepHsie 3a0a4u no meme «udponpusoobI»

3apaua 1. Ha pucyHke npedcmasneHa
KOHCMPYKMUBHQAsA CxeMa peayasamopa pacxoda P Fz
(knanaH, obecneyusaroujuli TOCMOAHCMB0 pacxoda).

OH cocmoum u3 Kopniyca 1 ¢ Opoccenupyrowumu =

omeepcmusamu 4, Mo08UHHO20 NayHm#epad 3 ¢ S S — - | o

dpoccenupyrowum omseepcmuem 2 U NPyHcUHeol 5. =

Onpedenumes, NpuU KAKOM 3HA4YeHUU CU/bl MPYHCUHbI

Fnp pe2ynamop 6ydem obecrneyusams pacxod Q =5 ' it

P
KoaghgpuyueHmeol pacxoda dpoccenupyrouux
omsepcmuli u = 0,8, nnomHocms paboyeli xudkocmu p = 900 k2/m>. Cuyumame, ymo e npedenax paboye2o

7A/MUH, ecau ouamempsl D = 20 mm, d = 3 mm; Pe

xo0a naAyHM@epa cuaa rnpyxuHol ocmaemcA-noCTOAHHON.

3apgaua 2. Ha pucyHke npedcmaesneHa KOHCMPYKMUBHAA cxema

1 2 3 4 5
pezynamopa pacxoda (KaanaH, obecrnieyusarowuli MocmosHCmMeo > i [/ ] 7y
pacxoda). OH cocmoum u3 Kopriyca 1 ¢ Opoccenupyrouwumu // / / Z
omeepcmuamu 4, Mod8UHCHO20 NAyHMepa 3 ¢ Opocceaupyrowum A, o %

o Iy

S

o

-

2
AR AR

N
\
§E<
W




omeepcmuem 2 U npyxcuHsl 5. Onpedeaume, Npu KAKOM 3HG4eHUU CuUsbl MPYHCUHbI Fnp, pe2ynamop 6ydem
obecnieyusameo pacxod Q = 5 a/muH, ecau duamempst D = 20 mm, d = 3 mm; KosgpgpuyueHmeol pacxoda
dpoccenupyroujux omsepcmuli u = 0,8, nnomHocms pabouyeli xudkocmu p = 900 k2/m>. Cdyumame, 4Ymo &
npedenax paboyez2o xo00da naAyHMEpPa cuna npyHcuHsl 0CMaemcsa-nocmMosHHo.

3apava 3. Kudkocmb ¢ naomHocmeto p = 900 ke/m> u easkocmero v = 0,01 Cm HazHemaemca no
2opu3oHmManbHomy mpybonposody oauHoli | = 4 m u duamempom d — 25 mm. Onpedenumes OasseHue 8
Ha4YyanbHOM ceyeHuUU, ecsau 8 KOHeYHOM ceveHuu mpybornposoda O0assieHUe ammocghepHoe, pPacxoo
wudkocmu Q = 6 a/c; wepoxosamocme cmeHok mpybornposoda A = 0,06 mm.

MpumepHsie 3a0a4u no meme «udpoaemomamura»

3apaua 1. Bo3dyx nod u3bbimoYHbIM 0as8aeHUEM po M0OAemcs K MHeamooamyuky
demanu A. lNpoxo0s yepes nHeamoopoccess [l ¢ MPOXOOHbIM ceYeHUeM
(Ouamempom d= 1 mm), 3amem yepes 3a30p, 0bpasyemsili cpezom conna C u
nosepxHocmoto demanu A, 8030yx nocmynaem 8 ammocgpepy. Onpedenums, npu
KaKoM 3a30pe X rnokasaHue maHomempa M 6ydem pasHo 0,5po, ecau duamemp

cpesa conna d2=1,5 mm. KoaghgpuyueHmeoi pacxoda yepes Opoccens [ u 3a30p

00UHAK08bI. CHUMamMb 8030yX HECHUMAEMbIM, €20 CKOpocmb 8 Kamepax B u K zmm
pPasHa Hyso.

3apaua 2. Ha pucyHKe nokasaH rugpoannapart, Ha3HavyeHue 3 4 5

KOTOPOTO 3aK/Il04AETCA B TOM, YTO B C/ly4Hae paspyLleHuns ‘

Tpybonposoga 1 KnanaH 3 nepekpbiBaeT OTBEPCTUE 2 U TEM 12 a 8 f
CambIM NpensaTcTBYeT Bblbpocy pabouelt )UaKoCcTh us = L A,
rmgpocuctemol. MNpn HopmasbHoM paboTe nepenas AasneHus =~ ; 1 |-

B NOJIOCTAX @ U B, 06YC/I0BAEHHbIN CONPOTUBEHNEM w;

OTBEPCTUI 4, HEAOCTAaTOUEH A/1A CKATUA NPYKUHBI 5 1 KnanaH Iy

2 noA AeNCTBUEM CUJbl NPeaBapUTENbHOTO NoAKaTUA NPYKMHbI Fo = 200 H HaxoauTcs B KpanHeM NpaBom
nonoxkeHnun. OnpegennTb MMHMMasIbHOE 3Ha4YeHue pacxoga Q, Npy KOTOPOM KnanaH 3 HayHeT
nepemeLLaTbcs BAEBO, €C/IM M3BecTHO: D = 20 MMm; cymmapHas niowaas oteepctuin 4 So = 0,5 cm?;
KoapdULMeHT pacxoaa oteepctuin i = 0,62; NAOTHOCTb XuAKocTM p = 900 Kr/m3.

Bblpasutb B ob6liem BUAE CUAY, C KOTOPOM KnanaH 3 6yaeT NpUMKMMaTbCA K ceany B Cayyae
paspylweHna Tpybonpoeoaa 1, NPMHAB: MAaKCMMasbHbIN X04, KNanaHa X; XeCTKOCTb NPYKUHbI C; ANamMeTp
oTBepcTua 2d;  paB/ieHVe Ha BXOAE B rMAapoannapar p.

MpumepHoe 3agaHune No nabopatopHoii pabore.



Cxema 1 Cxema 2

Mo ncxogHbIM AaHHbIM ANA ABYX TMAPOCUCTEM, NOKA3aHHbIX HA puUC. 1, onpenenntb CKOPOCTHbIE U

CUNOBbIE MAapameTpbl rMapouManHapa. PesynbTaTbl BBECTU B Tabauuy. O6bACHUTL NOyYeHHble
pe3ynbTaThbl.

OXEMA 1

M 2
: npsrod xod /i npsrol xod Wi
o0pamusl Xo0 o0pamvsi Xo0
pacrpedenumens pacrpedenumens
L g

OOpaIm¥sL KAGNGH
[lpedoxpaumensHsii

KA

PucyHok 1 — TmapaBamMyeckue cxembl NOAKNHOYEHUA TMAPOLUANHAPA



Mpamoit xo4, O6paTHbIN Xo4, Mpamoit xo4, ObpaTHbIN X04,

OnameTp nopwHA
D, mm

OnameTp WTOKa
d, mm

Jasnenune
HOMWHa/bHOE p,
Mna

HomWHanbHbIN
pacxog Q, n/mMuH

Mnowagb
nopLIHEBOWM
nosocTtun, Sn

Mnowagb
LITOKOBOM
nosocTun, Swt

CKOpOCTb WITOKa
vV, m/c

Ycunnune Ha WToke
F,H

dneKTporMgpasanyecKkan cxema ¢ NpUMeHeHUeM AN3BIOHKLUN
[nA 3arpysKku v BbIrpy3KKU AeTanen ABepb KOTAa A0/XKHa 6bITb OTKPbLITa HAa KOPOTKOE BpeMsa. 1A OTKpbITUA
W 3aKPbITUA LBEPU CAYKUT ABYXCTOPOHHUIN LMANHAP. YNPaBAeHWe LMINHLPOM BO3MOKHO, KaK C MOMOLLbIO
PYYHOW KHOMKM, TaK U OT HOXKHOW Negasnu. Mocie OKOHYaHMA BO3AEMCTBMA Ha COOTBETCTBYHOLLYHO KHOMKY
WAY Nejanb UWMAMHAP AO/MKEH COBEPLIMTL 06paTHbIM XO4 U 3aKPbITh ABEPb KOT/A.
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dneKTporuapasBauyecKaa cxema c NpUMeHeHUeM J10rMyeckon GyHKLMM «uckaoueHHoe «UJ1IU» B

cxeme (pyHkuma HE UTU)»
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1 sneKTpuYeckas cxema C NepekAYalWUMmN KOHTaKTaMM (CaMoCToATEIbHO)




2 21eKTpu4Yeckasa cxema C HOpMasibHO PAa3OMKHYTbIMU KOHTAKTaMMU
1

2# — _T
3

snEle‘
4 2 ]

3. Cuctema ynpassieHua nocneposartesibHOCTbIO AEVICTBMVI no AdBJ/IEHUIO N NYTU

War1l
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LWar2. W306pasute ruppaBanNYecKyto cxemy

e [1ns ynpasieHua ruapaBanyecknm LUAUHAPOM NpuMeHnTe 4/2 31eKTPOMarHUTHbIN pacnpeaenvTens C
NPYXMHHBIM BO3BPATOM.

* MOHUMKEHME CKOPOCTU A0/IKHO MPOU3BOANTLCA A1 MOTOKA, TEKYLLErO B APOCCENPYIOLNIA KNanaH, a He
ONA NOTOKa, TEKYLLErO U3 Hero.

¢ [loMHUTe, 4TO BEC 3aNpPeccOBOYHOro I'IpVICI'IOCO6ﬂeHMFI CO34a€eT pPacCTArnBatoLyo CUYy Ha WUTOKeE.

¢ NlonoKeHne KOHEeYHOTO BbIK/OYaTeNs HA cxeme 0b03HavaeTcA BepTMKal’IbHOI‘/JI qepToﬁ (l)
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Lar 3.U306pasute aneKTpUYECKyo cxemy

[TonoxeHusa pene:

pene K1 BKIOYEHO: pacnpeaennTenib nepekntoyeH, WTOK BblABUIraeTcAa,

pene K2 BKIOYEHO: LUTOK B KpaﬁHeM BTAHYTOM NOJ1I0XKEHUMN,

pene K3 BKAKOYEHO: npesbileHne gasneHuA,

pene K4 BKAKOYEHO: LUITOK BTATMBaeTCcA

L

¢
b

KHOMKE NoOTeapHasHus
pene QaBneHuA
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MNMPUJIOXKXEHMUE 2
OueHouHble cpeaCTBA J1JIsl MPOBeIeHUs MPOMEKYTOUHOM aTTecTAIMU
a) [lnannpyemble pe3y/ibTaThl 00y4eHHs U OLIEHOYHBIE CPEICTBA [JIA IPOBEAeHHs MPOMEKYTOUYHON aTTeCTAlNH:

Kon

NHaukatop JOCTHKEHUS KOMITETCHIIUN
HHIUKATOpa

OneHouHble CpeCTBA

MK-1: Cnocob6eH pa3pabaTbiBaTb NPOEKTHble MHHOBALIMOHHbIE peLleHUss N0 MOAEPHU3AL MM FOPHbIX MallMHbI U 060pyaoOBaHUSA
pPassIMYHOro (pyHKLMOHAJIbHOIro Ha3HA4Y€HUA B Pa3/INYHbIX KJIMMaTU4YECKUX, FOPHOreoJIOrM4eCKUX U TOPHOTEXHUYECKUX YCII0OBUAX

MK-1.1: O60CHOBbIBAET TEXHOJIOTUID M MeXaHM3auUuK TOpPHbIX

paboT, MeToabl MNpPOMUNAKTUKM aBapwuii MalluH
obopyaoBaHus, cnocobbl MMKBMAALUNM UX MOCNEACTBUN

n

1.Y710 Ha3bIBaeTCA rMAPONPMBOAOM, @ YTO r’MAponepesayein’?

2.Kak gensartca no aHepreTMyecKkomy nNpuHUMNY rMaponpuBoabl U rmaponepesaym?

3.B yem 3aKno4aeTCA NPUHLMN AENCTBUS 06bEMHOro rMaponpmeoaa?

4.KakoBbl OTHOCUTE/NbHbIE AOCTOMHCTBA M HEAOCTaTKM 06bEMHbIX rMAPONPUBOA0B
no CpaBHEHUIO c aNeKkTponepesadyamm, MeXaHUYeCKMMMU nepeaadyamu,
nHeBmonepeaadyammn?

5.B Kakux ruaponpuBoaax MOXKHO PEBEPCMPOBATb ABUMKEHME rMApoABUraTens u
KaK 3To ocyllecTBaseTca?

6.Kakoe BausHMe Ha paboTy rugponpuMeBoda OKasblBaeTCA BA3KOCTb pabouel
KUakoctTn?

7.Ha paboTe KaKux rMaponpuBOAOB WM KaK CKasbiBAaeTCA CHMMAEMOCTb pabouel
KUakoctn?

8.KaKkyto posnb B paboTe ruaponpuBoda WUrpaeT BO3AYyXOHAcbiWweHWe paboueit
AKMAKOCTN?

9.KaKoBbl AOCTOMHCTBA W HEAO0CTaTKM MOPLUHEBbLIX WECTePEeHHbIX M MAacTUHYATbIX
HacocoB?

10. KaKkoBbl cx0ACTBa WM OT/NIMUMA pPaauanbHO — MOPLIHEBbIX M aKCMaJAbHO —
NMOPLUHEBbIX HAaCOCOB?

11. Y1o HasbIBaeTcs pabounm 06 bEMOM HACcoCa, B KAKUX eANHMLLAX OH n3mepseTca?

12. Y7o Takoe KoMNpeccus XUAKOCTU B LLUECTEPEHHOM Hacoce?

13. OTHOWEHNEM  KaKUX BEAMUUH ABAAETCS OObEeMHbIA, MexaHUYeCcKun,
rmapasamMyeckmnin n nonHbi KN Hacocos?

14. Kaknmu cnocobamum peryamnmpytot nogayun o6bemHbiX HaCOCOB?

15. Korga npuMmeHslT rMAPOUMANHAPLI C OAHOCTOPOHHUM U [ABYCTOPOHHUM
LUTOKOM?




Kon
WHJIUKaTOpa

NHaukatop AOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeICcTBa

16. YTo yumTbiBaeTcA O0OOBLEMHBbIM, TMAPABANYECKMM U  MexaHudeckum KN4
rmapoumanHapa’?

17. B KakoM HanpaB/ieHMWU NOpLUEHb OyaeT ABUraTbCA ObiCTpee M no4vemy, ecau
6yayT NoAaBaTbCA O4MHAKOBbIE pacxoabl paboyei KUAKOCTM B LUITOKOBYIO M B NOPLUHEBYHO
nosaoctb AnddepeHUnanbHOro rmapoLmMIMHaPa?

18. Kakne ycTpoicTBa MPUMEHAIOTCA A8 TOPMOMKEHWUA MOPLIHA B KPAMHUX €ro
NosoXKeHnAX?

19. Kakoe BavMAHME Ha paboTy ob6bemMHOro ruapoasBuraTesia - OKasbiBaeT
npoTnsoaassieHne?

20. Kaknumu cnocobamm MOXKHO PEryiMpoBaTb 4acToTy BpaLLEHUs TMAPOMOTOPOB?

21. YTo HasbiBaeTca pabounmm obbEMOM TMAPOMOTOPA M KaKOE B/IMAHME OH
OKa3blBaeT Ha YaCToTy BpaLleHuA potopa’?

22. Kak KaaccupuumpytoT pacnpegenutesibHble YyCTPOMCTBA MO KOHCTPYKTUBHbLIM
npu3Hakam?

23. B KaKux ciy4aax B rMAPONPMBOAAX NMPUMEHSAIOT 30/10THUKOBbIE, KPAHOBbIE U
KNnanaHHble pacnpeaenmTeny XuaKoctm?

24. Kak onpeaendAwrT NoTepu AaBAeHWA B annapaTtax pacnpeseneHma?

25. Kak knaccudumumpytoTca KnanaHol 4aBNeHUA B rmaponpueosa’?

26. Ina  4yero MNPUMEHAIOTCS  pPeayKUMOHHble, O0b6paTHble MepesnBHble U
npeaoxpaHuTesbHble KianaHbl?

27. OnA yero B rmaponpmeBoaax NPUMEHAIOT APOCCeNbHbIe YCTPOMCTBA?

28. OT yero 3aBUCAT MeCTHble rMApaBANYeCcKMe NoTepn B Apoccenax?

29. B Kakux mecTax rMaponp1eoaa yctaHaBaneaoTca GuabTpbl?

30. Kak onpegendetca guameTp ruaposiMH1MM rmaponpmusoaa’?

31. Kakmmu cnocobamum ocyliecTeasetca 6ecctyneHyaToe peryiMpoBaHne CKOpPoCTH
BbIXOAHOrO 3B€Ha B rMAponp1MBoaax o6bemHoro Tmna?

32. Kakoli cnocob perynnpoBaHue CKOPOCTU ABUKEHUA Bosiee SKOHOMUYEH?

33. Korga B cucTeme rmgponpmMeoga NpUMEHAIOT APOCCeM, @ Korga - perynatopsbl
NoTOKa?

34. KakoBbl [AOCTOMHCTBA M HeAOCTaTKM CXemM FMAPONPMBOAA C 3aMKHYTOW MU
Pa3OMKHYTOM LIMPKYAALUNOHHOM XKNAKOCTN?
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OneHouHble CpeICcTBa

35. Yem oTamMyaeTca cnegawmm ruaponpumeos oT 06bIMHOro rmgponpmusosa’?

36. KakoB npuHUMN AeNCTBMA TMAPOANHAMUYECKUX Nepeaayd?

37. B KakMX ropHbIX MallMHax NPMMEHAIOTCA TMApoAMHaMMYECKMe nepeaadn?

38. Kak KOHCTPYKTMBHO BbINOAHAOTCA rnapomydTta?

39. Kakosbl OCHOBHble BHeELWHue napameTpbl rmapomydTbl "
rmapoTpaHcpopmaTopoB?

40. KakoBbl IOCTONHCTBA N HEAOCTATKM M’MAPOAMHAMMUYECKMX nepeaay?

41. KakoBbl OCHOBHble TpeboBaHUA, NpPeAbsABASEMbIEe K pPaboynMm KUAKOCTAM
rMAapoanHaAMMYECKUX nepeaay?

42. Yto Ha3bIBaOT nepegaTtoYHbIMm OTHOLLEHMEM 7 CKOJIbXKeHnem
rMapoanuHaMMYecKon nepegaym?

43. KakoBa BHeLLHAA XapaKTepUCTMKA rmapomydTbl?

44. Kakmmm  cnocobamm M yCTPOMCTBAMM  U3MEHAOT  BUA,  MOMEHTHOM
XapaKTePUCTUKN TMAPOMYdTbI?

45. KakoBbl OCHOBHble KOHCTPYKTUBHbIE pPasanuMa  Mexay rugpomydton u
rmapoTpaHcpopmaTopom?

46. Y70 Ha3bIBalOT KO3IPOMUMEHTOM TpaHCHOPMaLLMK TMaponepesaun?

47. Yem oT/InYaeTcA BHELHWe XapPaKTEPUCTUKMU rmapomydTol 7
rmapoTpaHpopmartopa?

48. Kakue rugpomydTbl HA3bIBAOTCA pPeryiMpyembiMn?

49. Tpe NPUMEHAIOTCA TMAPOMEXaHMYECKNe nepeaadun?

50. Y70 Ha3bIBaAOT MHEBMOMNPUBOLOM?

51. KakoBbl JOCTOMHCTBA M HEAOCTATKM MHEBMATMYECKOro NpmMBoaa?

52. Kakue ypaBHeHMA NCNob3yoTcA Npu pacyeTe NHEBMONPU-BOAOB?

53. Kak paccuntbiBatoTca NoTepu AaBieHus B TpybonpoBoaax NHEBMOCETU?

54. Kak onpefensetcsa pacxoz Bosayxa no Tpybonposoay Npu 3afaHHOM nepenage
haBneHus?

55. Kak onpegensetca ceyeHWe BO34yxONpoBOAa MO pacxody WM AONYyCTUMOM
CKOpOCTU BO34yxa B Tpybe?

56. Kak knaccudumumpytotca nHeBMogBUraTen?

57. KakoBbl OCHOBHble pacyeTHble MapameTpbl MHEBMOABWUraTe-neM U KaK OHMU
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onpegenatoTca?

58. Kaknme  3awuMTHble W yNpaBAAlolWME  YCTPOWCTBA  MPUMEHAOTCA B
nHeBMoNpuBoAax? KakoBbl 0COBEHHOCTU UX KOHCTPYKLMKN U paboTbI?

59. KaK ocyulectsnaeTca sHeproobecneyeHne NMHEBMOMPUBOAOB M KaKOBa Cxema
nHeBMoCeTU?

60. KakoBbl 0COBEHHOCTM 3KCNyaTaLMn NHEBMOMNPUBOAOB?

MNK-1.2:

Mcnonb3ayeT undpoBble MHMOPMALMOHHbIE TEXHOOTMUU
Nnpv NPOEKTUPOBAHMUM FOPHbIX MalWH U 060pyA0BaHUS

IIpakTH4yeckoe 3ajanue

Cocmasumbo 31eKmpo2udpasIuieckyio cxemy no 3a0anuio:
[Ipu nuThe MO 1aBICHUEM B 3aKPBITOM TUTEHHON opMe pa3BUBAETCS OYCHD
BBICOKOE AaBiieHrne. OT 3aMbIKaHUS JBYX MOJTy(HOPM OJHA U3 HUX (TIOBUKHAS)
000pyayeTCs KOJIEHYAThIM PhIYaKHBIM MEXaHU3MOM.
[IpuBo 3TOr0 MEXaHU3Ma OCYILIECTBIISETCS LIMIIMHIPOM JIBYXCTOPOHHETO JEHCTBUS.

Ecnu B nutheBoii (hopMe HET eTanu, TO MPH JTUTEIHLHOM BO3JICHCTBUU HA
KHOTIKY C py4YHBIM yrpaBineHueM S1 ¢opma 3akpseiBaercs. Ecinu popma 3akpriTa,
ABTOMATHUYECKU OCYILIECTBIIAETCS MPOLECC JIUThS N0 AaBiaeHueM. OTiuTas nerainb
BO3/ICHCTBYET Ha KOHEUHBIN BBIKIIIOYATENh S2 ¥ TUThEBast (hopMa OTKPHIBAETCS,
Tonpko ecnu aerans OyaeT BbIHYTa U3 (HOPMBI, MOKHO HAUWHATH HOBBIN ITHKI.
Curnaisl, uaynmpe ot AaT9ukoB: « KHonka Bki» (S1) u ""OTiiuBaemasi 1erajib

ecTh B HaTu4un" (S2) — COOTBETCTBYIOT BXOJIHBIM CUT'HAJIaM T10 YCIOBHUIO
3aJaHMsL.
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IIpakxmuueckoe 3a0anue

Cocmasumbu 31eKmpocuOpasIuiecKyio cxemy no 3a0aHui0:

na 3azpy3xu u eviepysku demaneii 08epb KOMAA O0ANCHA OblMb OMKPLIMA HA
KOpomxoe epems. s OmKpblmus U 3aKpblmus 08epU CAYHCUM 08YXCMOPOHHUU
YUnuHOp. Ynpaenenue yurunopom 603MONHCHO, KAK C NOMOWbIO PYUHOU KHONKU, MAK
u om HodcHou nedanu. Ilocne okoHuaHus 6030elcmeus Ha COOMEEnCmeyIoUyIo

KHONKY WU Ne0alb YUTUHOP OOIHCEH COBEPULUMb 0OPAMHbLIL X00 U 3aKPbIMb 08ePb
Komia.

OcHosHbie mpebo6aHnus No 2UOPONPUBOOy:
s moeo, umobwvl npu 3aKkpbimuu 08epb KOMA He YOapsiach, HYHCHO ee Ha
KOPOM-KOM PACCMOAHUU OM NOJIHO20 3AKPbIMUSL 3aMOPMO3UMDb.

* Topmodicenue MOANCHO OCYUeCmBUMb C NOMOWbI0 0eMngepa (cM. ICKU3
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YCma-Ho8KU).
* MoorcHO UCnONb308aMb YULUHOP C PecyIupyembim OeMIpupO8aHuem 8 KOHYe X00d.

Oemnpep

KonTpoabsnas padora
[TpumepHoe 3aaHue HA KOHTPOJILHYIO paboTy CM. B 11.6.

Ilepeuenv mem u 3a0anuit Ona n0020MOGKU K IK3AMEHY:

Kakas Hayka Ha3bIBaeTCsl aBTOMAaTUKOM ?

Kak nenstcst cucteMbl aBTOMATUKHU IO BBITTOJIHAEMBIM (PYHKIUSAM?

JI1s1 9ero cimy’»kat TEXHUYECKHUE CPEACTBA aBTOMATUKH?

Kakue (pyHKIMH BBITOJIHSIOT 3JIEKTPUUECKHE YCTPOMCTBA B CUCTEMAax

yIpaBieHUs?

5. Kakwue (yHKIMM BBINONHSAIOT THAPABIMYECKHE YCTPOHCTBA B CUCTEMAX
yhpaBieHus?

6. Kakue yHKIMM BBIMONHAIOT MTHEBMAaTHUECKUE YCTPOMCTBA B CUCTEMAX
yrpaBieHus?

7. Uro sBusieTcs HocuTeseM uHdopMmaru?

el N =
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o

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24,

25.

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

Y10 moHMMAaETCs MO/ CUTHAJIOM?

Kakumu MOTyT OBITH CUTHAJIBI TTO BUY?

Kakue BenMYMHbI UCIIOIB3YIOTCS B KaU€CTBE CUTHAJIOB?

YeMm oOecrieunBarOTCs MOSIBIICHHE CUTHAIOB HHPOpPMAITUH?

YTo Ha3bIBAETCS 3JIEMEHTOM aBTOMATHKU?

Jlig yero npeaHa3HAuYEHbI 3JIEMEHTHI ABTOMAaTUKN?

Yro coboii mpeacTaBiseT 3JIEMEHT aBTOMAaTHKU?

Kaxk moapazaenarcs 3eMeHTbl aBTOMaTHKA?

YeM oTiIMYaETCs aKTUBHBIH 3JIEMEHT OT MaCCUBHOIO?

Uem paznuyaroTcsi peBEpCUBHBIE U HEPEBEPCHUBHBIC AJIEMEHTHI?

Kak paznuyarorcs 351eMeHTHI 110 (popMe IpeAcTaBIeHUs BXOAHOTO U
BBIXOJ/IHOT'O CUTHAJI0B?

Kakoii 351eMeHT Ha3bIBaeTCs pa30MKHYTHIM?

Kakas xapakTepucTuka 31eMeHTa yrpaBieHHs Ha3bIBaE€TCS CTaTUUECKOM
XapaKTePUCTUKON?

Kak paznuyaroTcst XapakTepUCTUKU yIIPABICHUS 3JIEMEHTOB?

Kakumu napamerpamu XxapakTepU3yHOTCs 2JIEMEHThI aBTOMATUKN ?

Kak onpenensiercs ko3 duuuneHT (cTatnueckuit) nepegadu daeMeHTa?
Kak onpenensiercst nunamudeckuii ko3 guument npeodpazoBaHus
areMeHTa’?

Kak omnpenensiercst oTHOCUTEIbHBIN KOAPPUIUEHT TPEOOpa30BaHUS
areMeHTa’?

Kak omnpenensieTcst mopor 4yBCTBUTEILHOCTH 3JI€MEHTa?

Kak onpenensiercs abcontoTHas MOTPEIIHOCTh dJIeMEHTa?

Kak omnpenensiercst oTHocUTeIbHAS MOTPENTHOCTD 3JIEMEHTA?

Kak onpenensercst npuBeeHHast IOIPEIIHOCTD 3JIEMEHTA?

Kaxue 3nemMeHTbl aBTOMAaTHKH Ha3bIBAIOTCS 3aMKHYTHIMU?

Kakas oOpatHas cBsI3b Ha3bIBA€TCS MOJOKHUTEIBHOM (M OTpULIATETHLHOM)?
Kak onpenensiercst ko3 duipieHT npeodpa3oBaHrs OCHOBHOTO 3JIEMEHTa C
00paTHOM CBs3bI0?




Kon
WHJIUKaTOpa

NHaukatop AOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeICcTBa

33.

34.

35.

Kaxk onpenensiercs koahPuIueHT AOMOTHUTEIBHOTO 3JIEMEHTA CO3AAI0IIETO
00paTHYIO CBS3H?

Kaxk onpenensiercs kodduiment npeodpa3oBaHus 3JIEMEHTa, OXBaYEHHOT'O
MOJIOKUTEIHHOM 0OPAaTHOM CBA3BIO U (OTPUILIATEIILHOMN)?

Kak noapaszaensitorcs CUCTEMBI aBTOMATUKH T10 BBITOJIHAEMBIM QYHKIHSIM?

IMoctpouts B  mporpamme  FluidSim  Pnevmo  mpunimnuansHyro
ITHEBATHYECKYIO U DIICKTPOPEICHHYIO CXEMY YIIPABJICHHsI ITHEBMOIIPHUBOIOM
COCTOSAIIMM M3 YeTBIPEX THAPOLMIMHAPOB, PabOTAIOIIUX IO 3aJaHHON
JHarpamme.

Diagram

(D Start

5

IIpy  mocTpoeHHMH  CXEMBI
WCIIOJIb30BaTh 3JIEKTPOHHBIE JATYUKU TOJIOKEHUS W JIaTYMK JaBJICHUS.
ITpoBecTr HACTPOHKY M MPOBEPKY PaOOTOCIIOCOOHOCTH CXEMBI.
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Pa3paboraTe NpUHIMNHATBHYIO THAPABIMYECKYIO CXEMY U 2 allbTEePHTUBHbBIE
MPUHIUIAAIBHBIE DJIEKTPUYECKUE CXEMbI YIPABICHUS TUIPOIPUBOIOM,
coJlepKalluM 2 TUAPOUMWIMHIpPA U OJUH THJIPOMOTOpP, paboTaromero Imo
CJIeIyIOIIeH JuarpaMMe rnmepeMenieHus:

Diagram

Start

1 2 3 4 5 6 7 8 9

v
9

C

[Ipu mocTpoeHnH UCNOIb30BATh CUETYUK LIMKIIOB, pelie 3aJ€PKKH BPEMEHH,
poe nasienusi. CpaBHUTH paboTy AByxX cxeM. Cienarb BHIBOJIBI.




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMUSL:
[TpomexyTouHas aTTecTalus 1o JUCHUIUIMHE «I HAPOIMTHEBMONIPUBO U

TUAPONHECBMOABTOMATUKA 'OPHBIX MalllMH

» BKJIFOYAET TEOPETUUECKUE BOIIPOCHI, IIO3BOJIAIOIIUE OLEHUTh YPOBEHb YCBOCHHUS
06y‘-IaIOH_II/IMI/ICSI 3HaHI/II71, U MPAKTUYCCKUC 3a/IlaHUA, BBIABJIAONNE CTCIICHD C(bOpMI/IpOBaHHOCTI/I
YMEHUH U BIIaICHU, TPOBOIUTCS B (hopMe 3aueTa.

3ader 1o JaHHOM MCUHUILIMHE TPOBOJIUTCS B BUJIE OTBETOB HA TECTOBBIC 3aaHusl. TecTsl
BBIKJIa/IbIBatOTCS Ha noptaie MI'TY.

Ilokazamenu u Kpumepuu ouenueanus sauema:
«3a4TeHOY - BBEICTABIISIETCS IIpHU YCJIOBUH, €CIIU CTYACHT IIOKa3bIBACT XOPOUIUMEC 3HAHUA

yqe6Hor0 MaTepuraJia 1o TeMaM Kypca, 3HACT OCHOBHBIC 3dKOHBI THIPOMXAaHNKH, YCTPOﬁCTBO n
IMPUHIAIT pa6OTI>I ruapoanmapaToB, yMECT COCTABJIATH MPUHLIUIIMAJIBHBIC TUAPABINYCCKHUC U
SJICKTPUYCCKUEC CXCMBI. HpI/I 9TOM CTYACHT JIOTUYHO M MOCJICAOBATCIBHO U3JIaracT MaTCpurail,
PACKPBIBACT CMBICII BOIIPOCa, 4ACT YAOBJICTBOPUTCIILHBIC OTBETHI HA JOIMOJTHUTCIBHBIC BOIIPOCHI.

«He 3auTeHO» - BBICTABIIICTCS IIpu yCJI0BUH, €CIIU CTYACHT BJIAACCT OTPHIBOYHBIMHA
SHAHUAMU I10 TCMaM KypcCa, JaCT HCIIOJHBIC OTBETHI Ha BOIIPOCHI U3 OCHOBHOM JIMTCPATYPHI,
peKOMeHZ[OBaHHOﬁ K KYpCy.

MeTtoauyeckue peKOMeHAalMHU A/l NOATOTOBKH K 3a4eTy

[Tpu moATroTOBKE K SK3aMEHY Y CTYJCHTa JIOJKEH ObITh XOPOIINi yUeOHUK HITH KOHCIIEKT
JUTEpaTyphl, MPOUYUTAHHOW MO yKa3aHMIO IMpernojaBaTeNss B  TEUYEHHUE  CEMecTpa.
KoHcnekTupoBaHue JOMKHO OCYIIECTBISATHCS OOYYarOIMMCS TOJBKO JIMIIB CaMOCTOSTENBHO.
[TpocMOTp COOCTBEHHBIX KOHCIIEKTOB IO3BOJIAET O0ydYaroleMycsi ObICTPO BOCCTAHAaBIMBATh B
HnaMsITH COJepKaHNE HCTOUHUKA.

B Hauasne ciegyer npocMOTpeTh BeCh MaTepuall o CAaBaeMON AUCLUUIUIMHE, OTMETUTD JUIS
cebst TpynHble Bompochl. OOsi3aTeNbHO B HUX pa3oOparbed. B 3akmiouenue eme pas
11€J1€c000pa3HO MOBTOPUTH OCHOBHBIE IMOJIOKEHUS, UCIIOJIb3YS IPU 3TOM ONOPHBIE KOHCIIEKTHI
nexkuuii.  Ilpuw 3TOM HyXHO 00paTUTh 0Cc000€ BHHMaHWE Ha TEeMbl YYEOHBIX 3aHATHH,
MPOMYIICHHBIX CTYIEHTOM I10 Pa3HBIM IPUYHHAM.

Ecnu B mpotiecce caMocTosATENbHONM padOThl HaJl M3YYEHUEM TEOPETUUYECKOr0 MaTepuaia
WIY TIPU pEIIeHUH 33J1a4 Y CTyI€HTa BO3HUKAIOT BOIPOCHI, Pa3peIInTh KOTOPbIE CAMOCTOSITEIHHO
HE yJ1aeTcs, He00X0AUMO 00PATUTHCS K MPEMOAABATEINIO AJIS TOJTYYSHHs Y HETO pa3bsICHEHUH Win
yKa3zaHuii. B cBoux Bompocax CTYAEHT JOJUKEH YETKO BBIPAa3UTh, B Y€M OH MCIIBITHIBAET
3aTpyAHEHUS, XapaKTep 3TOro 3aTpyAHEHHs. 3a KOHCYJIbTalUeH cieayeT oOpalarbes U B ciayvae,
€CJIM BOBHUKHYT COMHEHHS B IPABHJIBHOCTH OTBETOB Ha BOMPOCHI CAMOIIPOBEPKH.



