MHHHUCTEPCTBO HAYKU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIAIO
[lupexkrop UI' IuT
N.A. IIpiTanes

19.02.2024 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

TI'H/IPOITHEBMOIIPUBOA U I'H/IPOITHEBMOABTOMATHKA I OPHBIX
MAIIIUH

Hanpasnenue noaroToBku (CrneuuagbHOCTD)
21.05.04 I'opHoe neno

HamnpasnenHnocTs (nmpoduiis/criennann3as ) IporpaMMbI
DnexTpudUKaIys ¥ aBTOMATH3AIHS TOPHOTO MPOU3BOJICTBA

YPOBEHB BBICIIIETO 00Pa30BaHUS - CIICIIUATTUTET

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["opHBIX MaIIWH ¥ TPAHCIIOPTHO-TEXHOJOTUUECKHX KOMIIJIEKCOB
Kypc 3
Cemectp 5

Maruutoropck

2024 ron



Pabouas mnporpamma cocraBneHa Ha ocHoBe @®I'OC BO - cnoeumamurter 1m0
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munob6prayku Poccuu ot 12.08.2020 r. Ne 987)

PaGouas mporpamma paccMoTpeHa u 000peHa Ha 3aceqannu Kadeapsl ['OpHBIX MaIIVH U

TPaHCIIOPTHO-TEXHOJIOTUIECKUX KOMILICKCOB
13.02.2024, nporoxon Ne 4

3aB. kadenpoi A.N. Kypoukun
Pabouas mporpamma ojo0peHa METOIUIECKON KOMHICCHEH uT
19.02.2024 r. mporokon Ne 3
[Ipencenaren Y N.A. TlbiTanes

PaGouas nporpamma cocTaBieHa: @(’%
noreHT kapeapel [ MuTTK kana. TexH. HayK A.M.Ounatos

N
PerenseHr: %
3am. HayanpHuka KPI[-2 OO0 "OCK" / / C.B. Hemkos




JIner akryaauszanuu padoyeil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kadeapbl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadempoii A.H.iypOIIKI/IH

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM rojly Ha 3acefaHuu Kadeapbl [ OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIESCKHX

IIporokomor 20 1. Ne

3aB. kadempoii A.H.iypOIIKI/IH

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl ['OpHBIX MaIMH U TPAHCIIOPTHO-TEXHOJOTMIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamzanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OPHBIX MAIIMH ¥ TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM Tojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTOPTHO-TEXHOJIOTHICCKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi A.I/I.EypO‘IKI/IH

Pabouas mporpamma nepecmMotpeHa, odcyxaeHa u ogqodpena mist peanuszanuu B 2030 - 2031
y4eOHOM ToJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 . Ne

3aB. kadeapoi A.I/I.EypO‘IKI/IH




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOZYJI51)

* CcHCTeMaTH3alMs 3HAHUW TO3BOJSIONIMX CPOPMHUPOBATH Yy  OOyYarommxcs
KOMIIE-TEHIIMY HEOOXOUMBIE CTICLIMAIUCTY I Pa3padOTKU U IKCIUTyaTalluK THIPaBIMYECKOTO,
MTHEBMATUYECKOI0 MPUBOAOB U I'MIPOINTHEBMOABTOMATUKH;

* (hopMHpOBaAHKE U PA3BUTHE CIIOCOOHOCTH aHAIM3UPOBATH COCTOSIHHE U MEP-CIICKTHBBI
pa3BUTHS TUAPABIUYECKUX U MHEBMATUYECKUX MPUBOIOB TOPHBIX MAIIUH C UCHOJb-30BAaHUEM
TUAPOITHEBMOABTOMATUKHY;

* ¢opMupoBaHHE M Pa3BUTHE CHOCOOHOCTH BBIMOIHATH AKCHEPUMEHTANbHBIE U
7a-00paTOpHBIC UCCICOBAHHUS C THUIPOIMHEBMONPUBOJAMUA U THUPOITHEBMOABTOMATHKOM,
MHTEPIIPE-TUPOBATH MTOJTy4YE€HHBIE PE3yJIbTAaThl HAIIPABIIEHHBIE HA TOBBIIICHUS KaueCTBa MPUBOA
TOPHBIX MAITUH

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

JucturuimHa ['uapornHeBMONIPUBO/] ¥ TUAPOITHEBMOABTOMATHKA TOPHBIX MAIIUH BXOJIHUT
B YacTh Yyd4eOHOro IMmiaHa (OpMHpPYEeMyI0 Yy4YaCTHHUKAMHU OO0pa30BaTENbHBIX OTHOIICHHMA
00pa3oBaTeNbHON MPOTPAMMBI.

JUis  u3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpPMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUTAH/ IPAKTUK:

ComnpoTuBJICHNE MaTEPUAIIOB

["opHBIC MalTHBI K 000PYI0BaHUE

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW JAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI TSl U3yUCHUS TACIUILTIH/TIPAKTHK:

[Tpou3BoicTBEHHAS - MPAKTHUKA IO TIOJIYYCHHUIO TIEPBUYHBIX MPO(PECCHOHATBHBIX YMEHHI
Y HaBBIKOB

Hayuno-uccnenoBarenbckas padoTta

[TonroToBka K 3alUTe U 3aIIKTa BBITYCKHON KBAIM(UKAITMOHHON pabOThI

[TporpaMMupyeMble KOHTPOJUIEPHI B CHCTEMaxX aBTOMATHU3AIMH IPOU3BOCTBCHHBIX
IPOIIECCOB

[Tpou3BocTBEHHAS - IPEATUILIOMHAS TPAKTHKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesyaprare OCBOEHMS ~ OUCHMIUIMHBI  (Moayisi)  «[ MApDOIIHEBMOIIPHBOJ U
TUIPOTTHEBMOABTOMAaTHKA TOPHBIX MAaIIMH» OOydYalolUics TOJKEH o0nanaTh CleAyHOIUMU
KOMIIETEHIMSIMU:

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

[1K-2 CnocobeH co31aBaTh W JKCILTyaTHPOBATh CHCTEMBl aBTOMATH3AIMU TEXHOJIOTHYECKUX
IPOIIECCOB, MAILIMH U YCTAHOBOK, CHCTEMBbI 3aLUThI U aBTOMAaTUKHU C UCKPOOE30MacCHBIMU LIEMSIMU
yOpaBieHUs, a TaKKe KOMIUIEKChl OOecrneueHusi aJIeKTpoOe30nacHocTh U Oe30macHoi
HKCITYaTaIlMH TEXHOJIOTMYECKMX YCTaHOBOK TOPHOTO IMPOU3BOJICTBA

[1K-2.1 [Ipennaraer pemieHus MO TMOBBIIEHUIO Y(PGEKTUBHOCTH HUCIOIb30BAHUS
ABTOMATHU3MPOBAHHBIX CUCTEM HA TOPHBIX MPESATIPHSITHIX
[1K-2.2 OneHuBaeT HaAASKHOCTh pabOTBI B TMPOIECCe KU3HEHHOTO IUKIIA

ABTOMATHU3MPOBAHHOTO OOOpPYIOBAaHUS TOPHBIX MAIIUH  Pa3IHMYHOTO
(OYHKIIMOHAJTBHOI'0 HA3HAYEHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)

OO0m1as Tpy10€MKOCTh JUCITUIUTHHBI COCTaBIIAET 1 3aueTHIX eauHuI 36 aKaj. 4acoB, B TOM YHCIIC:

— KOHTaKTHas pabota — 19 akan. 4acos:
—ayaurtopHas — 18 aka. gacos;

— BHeayuTopHas — 1 akajl. 4acos;

— caMmocTosTeabHas paboTta — 17 akajl. yacos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;

dDopMa arrecraiuu - 3a4cT

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax) Bun
CaMOCTOSITENIbHON

padoThI

Pasznen/ tema
JCIUATIIUHEI

Cemectp

nal. | mpakr.
3aH. 3aH.

paboTa cTyeHTa

Jlek.

CaMocTrosTenbHas

dopma TEKyIIEro
KOHTPOJIS
yCIIEBAEMOCTHU U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

1. Tema 1

CamocTosTenbHOe
M3y4eHne yueOHon
U Hay4HOH
JIUTEPATYPEI.
ITouck
JIOTIOTHATENBHON
uH(popMaIMy 1o
Teme (paboTa ¢
6ubnmuorpaduuec
KUM MaTepuaiaMu,
5 2 2 | C3NeKTPOHHBIMHU
O6ubnuorexkamu u
20P,
UHPOPMAITUOHHO-
KOMMYHHMKaIIMOHH
bI€ CEeTH
WnrepHer).
IToaroroBka k
MPaKTUIECKOMY,
nabopaTopHOMY
3aHATUAM

1.1 OOmme cBeneHUs O
MPUBOIaX TOPHBIX MAIINH

WNunuBuayansHoe
cobeceI0BaHKE.
WNunuBuayansHoe
coo0IIeHre Ha
3aHATHH.

MK-2.1,
[K-2.2

Wroro no pazneny 2 2

2. Tema 2




CaMOCTOSATEILHOC
U3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATYPHI.
Tlouck
JIOTIOJTHUTEILHOM
HH(pOpMaIUU 10
hopmar MunuBuayansHOE
Teme (paboTa ¢
cobecemoBanume.
6ubmuorpaduuec
MunuBuayansHOE
KUM MaTepuaiaMu,
cooOmeHne Ha
C 3JICKTPOHHBIMH
3ansTud. [IpoBepka
OMOIMOTEKAMHU U
5 2 3 WHIUBUIYaJILHOTO
D0P,
3a7aHUs U €T0
3al[UTa. 3almuTa
oTYeTa 10
nabopatopHOn
paborte.

2.1 O0BeMHBIE I1K-2.1,
THIPOMAITHHBI

IK-2.2
nH(OpPMALOHHO-

KOMMYHHUKALIOHH
bIE CEeTH
Wnrepner).
IloaroroBka k
MPAKTHIECKOMY,
1a00paTOpHOMY
3aHATHSM,
BBITIOJTHCHHUE
MPAKTHIECKUX
pabor.

Hroro no pazneny 2

3. Tema 3

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATYPBHI.
ITouck
JOTIOJTHUTENIbHOU
nH(OpMaIH 110

opa WunuBuayanpHOe
Teme (paboTa ¢
cobeceoBaHuUeE.
oubnuorpagpudec
WunuBuayansHOe
KHM MaTepualiaMH,
C DJIEKTPOHHBIMHU coobmenue Ha
3.1 Tmapoammaparypa ® p 3aHsTun. [IpoBepka
. OoubnnoTekamMu u
yCTpOICTBa ymnpasieHus| 5 2 2 30P UHUBUYaIIbHOTO
THIPONIPUBOIAMH ’ 3aJaHusl U ero
Aporp UH(OPMAIIIOHHO- A
3alMTa. 3aluTa
KOMMYHHUKAIIMOHH
oTYera 1o
ple ceth 71a00paTOpHOI
WnTepner). paTop
pabore.
IToaroroBka k
PAKTHIECKOMY,
nabopaTopHOMY
3aHSITHIM,
BBITIOJTHEHHE
MPAaKTUIECKUX
pabor.

[K-2.1,
MK-2.2

HWroro no pazneny 2

4. Tema 4




U Hay4HOH
JUTEPATYPBI.
Iownck
JOIIOJIHUTENILHO

Teme (paboTa ¢
6ubnuorpaduue

CaMocCTOosTeNbHOE
U3yucHHe y4eOHOMH

uHpopMaIUHy 10

KUM MaTepuajliaMu,

"
MunuBuayansHOE
c cobecemoBanume.
MunuBuayansHOE

cooOmienne Ha

¢ STCKTPOHHBIMI ) vy, TIpoBepka
4.1 O0BeMHBIE 2 OMOIMOTEKAMHU U HHHHBH'H £]LH(?FO I1K-2.1,
THJIPOIIPUBO/IBI 20P, Y [K-2.2
3aJJaHus U €To
nH(OpPMALOHHO-
3alMTa. 3amuTa
KOMMYHHUKALIOHH
OTYeTa 1o
ble CeTH .
nabopatopHOn
Wnrepner).
paborte.
IloaroroBka k
MPAKTHIECKOMY,
1a00paTOpHOMY
3aHATHSM,
BBITTOJTHEHUE
MPAKTHIECKUX
pabor.
Hroro no pazneny 2
5. Tema 5
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATYPBHI.
ITouck
JIOTIOTHUTENBHOMN
nH(OpMaIH 110
opa WunuBuayanpHOe
Teme (paboTa ¢
cobecezoBaHME.
oubnuorpagpudec
WunuBuayansHOe
KHM MaTepualiaMH,
cooOuieHue Ha
¢ SNCKIPOHHBIMIL ) o vy, TIpoBepka
5.1 T'unponunamuueckue OMOIMOTEKAMHU U . MBH' aIL - (?ro I1K-2.1,
nepeaayn D0P, AUBHILY [1K-2.2
3aJaHusl U ero
UH(OPMAIIIOHHO-
3amuTa. 3ammra
KOMMYHHUKAIIMOHH
oTYera 1o
ple ceth nabopaTtopHOn
WnTepner). paTop
pabore.
IToaroroBka k
PAKTHIECKOMY,
nabopaTopHOMY
3aHSITHIM,
BBITIOJTHEHHE
MPAKTHIECKUX
pabor.

HWroro no pazneny

6. Tema 6




6.1 TTHEeBMOIIPUBO/IBI

CamocTrosTrenbHoe
U3yucHHe y4eOHOMH
U Hay4HOH
JNTEPATYPEL
Iownck

JOIOJIHUTEIBHOM
uHpopMaIUHy 10
Teme (paboTa ¢
6ubmuorpaduuec
KUM MaTepuagamy,
C JNIEKTPOHHBIMH

MunuBuayansHOE
cobecemoBanume.
MunuBuayansHOE
cooOmeHne Ha
3ansTud. [IpoBepka

5 3 OMOIMOTEKAMHU U HHTHBIYATBHOTO I1K-2.1,
S0P, Y MK-2.2
3aJ[aHusI U €ro
nH(OpPMALOHHO-
3alMTa. 3amuTa
KOMMYHHUKALIOHH
OTYeTa 1o
ble CeTH .
nabopatopHOn
Wnrepner).
paborte.
IloaroroBka k
MPAKTHIECKOMY,
1a00paTOpHOMY
3aHATHSM,
BBITTOJTHEHUE
MPAKTHIECKUX
pabor.
Hroro no pazneny 3
7. Tema 7
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATYPBHI.
ITouck
JIOTIOTHUTENBHOMN
nH(OpMaIH 110
opa WunuBuayanpHOe
Teme (paboTa ¢
cobecezoBaHME.
oubnuorpagpudec
WunuBuayansHOe
KHAM MaTepuagaMu,
. cooOuieHue Ha
7.1 VYerpoiictBa C DIIEKTPOHHBIMH
3aHsTun. [IpoBepka
aBTOMATHYECKOTO 4 5 OMOIMOTEKAMHU U HHABHYATEHOLO I1K-2.1,
yIpaBJicHHS THIIPO u 20P, Y [K-2.2
3aJaHusl U ero
MTHEBMOTIPUBOAAMH UH(OPMAIIOHHO-
3amuTa. 3ammra
KOMMYHHUKAIIMOHH
oTYera 1o
ple ceth nabopaTtopHOn
WnTepner). paTop
pabore.
IToaroroBka k
PAKTHIECKOMY,
nabopaTopHOMY
3aHSITHIM,
BBITIOJTHEHHE
MPAKTHIECKUX
pabor.
Hroro mo pazaeny 4 2
Uroro 3a cemectp 18 17 3a4éT
Wroro no pucuuninne 18 17 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJOTMH OPHUEHTHUPYIOTCS Ha OpraHU3alHuIo
00pa30BaTEeNIbHOTO  IIpOLlEecCa, MPEANOJJAralllyl0 MPSAMYH TPaHCISALIUIO 3HAHUM  OT
npenoAaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOM0B 00ydeHus1). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpPOYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmanvonHas Jekuuss —  [OCIEIOBAaTEIbHOE  H3JIOKEHHWE Marepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

[IpakTnueckoe 3aHsTHE, TOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUH U HAaBBIKOB I10
MPEIIOKEHHOMY AJITOPUTMY.

2. TexHonoruu mpoOIEMHOr0 0OydeHHs] — OpraHu3as 00pa30BaTENLHOTO MIpoIlecca,
KOTOpasi MpeJroiaraeT MOoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHON AEATEIbHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHUH € UCIIOIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUYEHHUS:

[IpoGnemHas nekuusT — U3JI0KEHUWE MaTepuaa, I[pearoiaralollee MOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE PA3IUYHBIX HAyYHBIX I[OJXOJIOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMOro
Marepuana.

[IpakTuyeckoe 3aHsATHE B (OpME NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HaIpaBlieHHAs Ha peUIeHHE KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOU 3ajaud, TpeOyromeid oT
CTYyJEHTa IPUMEHEHNUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. TexHonoruu MpOEKTHOrO OOY4YEeHUS — OpraHU3alus 00pa30BaTEIBLHOrO IMpollecca B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAINHOTO PELICHUS MPOOJEMHOM 3aJaydl WM BbIIOJHEHUS
yueOHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYNIbl CTYJIEHTOB, HAIIPABJIEHHYIO HA BbIPAaOOTKY KOHIEMIMM, YCTAHOBJIEHHUE L€ U 3a1ad,
(GOpMyJIUPOBKY O0XMJIAEMBIX PE3YJbTAaTOB, ONPEIACICHUE MPUHLIMIIOB U METOJIUK PEIICHUS
MOCTaBJICHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK MTOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TANHYIO pEaTU3allli0 IJaHa pabOThl, MPE3EHTALMIO PEe3yJbTaTOB PabOThHI, MX
OCMBICIIEHHE U peIIEKCHUIO.

OCHOBHOH THUII POEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa HpubImkeHa K ¢opmaTy Hay4dHOTO
UCCJIEIOBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONPEJCIICHHE Hay4HOM MpoOseMsbl,
npeaMera U oOBeKTa HCCeoBaHMA, Lened W 3ajgad, METOAO0B, MCTOYHUKOB, BBIJIBHKEHUE
TUIO0TE3bl, 000011IEHUE PE3YIBTATOB, BBIBOIbI, 0003HAUYEHUE HOBBIX ITPOOIIEM).

4. VlHTepakTUBHbIE TEXHOJOTMHM — OpraHU3alis 00pa3oBaTelbHOIO Mpoliecca, KoTopas
IpeJoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IeHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAUMMOro JJIsi HHUX oOpa3oBareslbHOro pesynbrata. Hapsny co
CHEeIUAM3UP-BaHHBIMU  TEXHOJIOTMSIMM ~ TakOro  pojAa  NPHUHLMI ~ MHTEPAKTUBHOCTH
IOpOCIEXHUBAaETCsI B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTMH.
WHTEepaKTUBHOCTD MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTEeIbHOTO
npoliecca U, Kak clieZicTBre, (opMHpPOBaHUE caMOpa3BUBarolIeiicss HH()OPMaIIMOHHO-PECYPCHOM
CpEe.IbL.

@opMbl yueOHBIX 3aHATHH C HMCIIOJIb30BaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHIL:

Jlekuus «oOpaTHOM CBS3M» — JEKIMSI—IPOBOKalUs (M3JI0’KEHHE MaTepHaja ¢ 3apaHee
3aIVIAHUPOBAHHBIMU omnoKamu), nekuus-oecena, JEKIHSI-TACKYCCHS,
JEKIHS-TIPECCKOH(PEPEHIINS.

5.  HHdpopMannoHHO-KOMMYHHKAIIUOHHBIE ~ OOpa3oBaTelIbHBIE  TEXHOJOTHH  —
opranu3zaiys 00pa3oBaTeIbHOTO MPoliecca, OCHOBaHHAsI HA IPUMEHEHUH



CHEIMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEI M TEXHUYECKUX CPEICTB pabOThI ¢ MHGOpMAIUEH.

@dopMbl Yy4EOHBIX 3aHATUH C UCIOJB30BAaHUEM HH(GOPMAIIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHIA:

Jleknusa-pusyanuzanus — M3JI0KEHUE COJACP)KAHUS COMPOBOXKIACTCS MPE3CHTaIUen
(nemoHcTpalue yueOHbIX MaTEpPHAIOB, MIPEACTABICHHBIX B PAa3JIMUHBIX 3HAKOBBIX CUCTEMAX, B T.4.
WJUTFOCTPATUBHBIX, TpadUUECKUX, ayH0- ¥ BHICOMATEPHAIIOB).

[TpakTuueckoe 3aHsATHE B (hOpME MPE3CHTAIIMN — MPEACTABICHUE PE3yIbTATOB MPOCKTHOM
WJIM UCCIIEIOBATENIbCKON JIEATEIIbHOCTH C MCIIOJIb30BaHUEM CHEHUATM3UPOBAHHBIX MPOTrPAMMHBIX
cpen.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomumxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeCTBA IJIA IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Haropusiii, B.C. CpencTBa aBTOMaTHKH THIPO- U THEBMOCUCTEM : ydeOHOe mocobue /
B.C. Haropwnsiit. — Cankt-IletepOypr : Jlans, 2014. — 448 c. — ISBN 978-5-8114-1652-3. —
Tekct : anekrponHbld // DnekrponHo-OmbnuoreuHas cucrema «Jlanb» : [caiit]. — URL:
https://e.lanbook.com/book/52612

0) JlomostHMTEIbHAS JIATEPATYpa:

1. T'unpomexanuka [ Dnextponnsiii pecypce] : npaktukym / A. JI. Kosbra, B. C. Barusn, A. U.
Kypoukwun, b. M. T'ab6acoB ; MI'TV. - [2-¢ u3a., noarot. mo ned. u3a. 2017 r.]. - MarHuToropek :
MITY, 2018. - 1  osjekrpon. onr. jguck (CD-ROM). - Pexum  gocryna
https://magtu.informsystema.ru/uploader/fileUpload?name=3466.pdf&show=dcatalogues/1/151428
8/3466.pdf&view=true - MakpooOBEKT.

2. [pakTukyMm 110 3neKTporuapoasromaTuke : npaktukym / A. JI. Konbra, B. B. Tounnkum,
B. C. be3pepxHuii [u ap.] ; Marauroropckuili roc. texHuueckuit yH-t um. I'. WM. Hocosa. -
Marnutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ Tutyn. skpa-Ha. - Tekcr :
DIIEKTPOHHBIN. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3930.pdf&show=dcatalogues/1/153050
3/3930.pdf&view=true (mara oopamenus: 02.12.2019). - MakpooOBeKT. - TeKCT : IEKTPOHHBIH. -
Ceenenus noctynHbl Takke Ha CD-ROM.

3. OcHOBBI (YHKUMOHUPOBAHUS THIAPO- U 3JIEKTPONPHUBOAOB [DJIEKTPOHHBIA pecypc] :
npaktukym / B. C. Barun, A. M. ®unaros, A. JI. Konera [u ap.]. - Marautoropek : MI'TVY, 2014. -
190 c. : HII., Tab1. - Pexxum JOCTyIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=868.pdf&show=dcatalogues/1/1118358/
868.pdf&view=true . - MakpooOBEKT.

4. [IponopuroHaIBbHBIN THAPONPUBOA [ DIEKTPOHHBIN pecypc] : 1abopaTOPHBIA MPAKTH-KYM
/ E. 10. Marko, . M. Kytnybaes, O. P. ITaudunosa, 1. I'. YcoB ; MI'TY. - Marau-toropck :
MI'TY, 2017. - 1 ogekrpon. onr. guck (CD-ROM). - Pexum  pocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/113917
8/3368.pdf&view=true. - MakpooObEKT.

5. Komera A.Jl., IBanos C.A., Tounnkun B.B., ®unatos A.M., 3agopoxusiii B./l., Ba-run
B.C. OcHOBBI (DYyHKITHOHUPOBAHHS THUIPABINYECKUX CHUCTEM METALTYPTHYECKOTO 0O0OPY/IOBaHMUS:
yueb. mocobue. Marauroropck: M3a-Bo Maruutoropck. roc. Texs. yH-ta uM. I.M1.Hocoga, 2011. -
197 c. (monymerHo YMO 1o o0pa30BaHHIO B 00JaCTH ME-TALTYPIHH B Ka4eCTBE YI4EOHOTO MTOCOOHS
JUIS  CTYJIEHTOB  BBICIIMX  y4eOHBIX  3aBefie-HUM, OOydalommxcs IO  CHEelHaTbHOCTU
«Meraryprudeckre MalliHbl 1 00opynoBa-aue»). ISBN 978-5-9967-0224-4.



6. Toumnkun B. B. IlpoekTupoBaHHE 3JI€MEHTOB METAIyPTHYECKUX MAIlUH U 000pynO-BaHUS
[DnexTponHblii pecypc] @ yuebnoe mocobme / B. B. Toumnkwun, O. A. ®dunaroBa ; MITVY. -
Marnuroropck : MI'TY, 2017. - 1 snekrpon. onrt. auck (CD-ROM). - Pexum pnocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/113830
5/3319.pdf&view=true . - Makpoo0nekT. - ISBN 978-5-9967-0975-5.

7. Tounnkun B.B., ®unatoB A.M., UanoB C.A., UnueneB H.A., Konsra A.Jl., Barun B.C.
HccnenoBanue paboThl U XapaKTEPUCTHK AJIEMEHTOB T'HIPONPUBOJA METAJUTYPrH-4YECKHX MAIIHH:
yae0. mocobue. Maruuroropck: M3a-so Marautoropck. roc. Tex. yH-ta uM. I.M.Hocoga, 2014. -
207 c. (nomrymeno YMO no o06pazoBaHHiO B 00JIACTH ME-TaJUTYPIHH B KaueCTBEe Y4eOHOT0 ocoous
JUIsL  CTYIEHTOB  BBICIIMX  Y4eOHBIX  3aBele-HMM, OOy4yaroumxcsi MO0  CHEIUAIbHOCTH
«MeTamrypruueckue MavHel 1 o0opynoBa-uue»). ISBN 978-5-9967-0451-4.

B) MeTouuecKkue yKazaHus:

OCHOBBI ()YyHKIITHOHUPOBAHUS THIPABIUYECKUX CUCTEM METAJUTyPrHYECKOro 000py10BaHUsI.
JlaGopaTOpHBI# MPAKTHUKYM 10 THAPOIIPUBOAY U THapoaBToMatuke [Tekcr] : yueOHoe mocobue / B.
B. Tounnkun, A. M. ®@unaros, B. JI. 3agopoxusiii u ap.; Hoporpounk. ¢un. Mock. roc. uH-Ta
CTaJIell W CIUTaBOB (TexHoJoru4. yH-Ta); MI'TY. - Mar-auroropck: [6. u.], 2009. - 105 c. : cxems,
TalJI.

2. [IponopunoHabHBIN THIPONPHBOJ : labopatopHblii mpaktukyMm / E. FO. Marko, 1. M.
Kytny6aes, O. P. [Tandunosa, 1. I'. Ycos ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 snekTpoH.
OIIT. TIACK (CD-ROM). - 3ar. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/113917
8/3368.pdf&view=true (mara obpamienus: 04.10.2019). - MakpooObekT. - TeKCT : 37eKTPOHHBIMH. -
Csenenus noctynusl Takxke Ha CD-ROM.

3. Manxo E.1O., Yco W.I'., Kyrnybaes .M. I'mapomexannka: MeToauueckue yKa3aHus K
KOHTPOJIbHBIM paboTram s cryaentoB Hampasienuit 190100, 150400, 150900 u cnenuansHOCTEN
190205, 260301, 260303, 151001, 150400 Bcex dopm oOyuenwus.. Marauroropck: 'OY BIIO «
MI'TVY», 2009. 25c.

4. Mariko, E. 0. 'mapasnuka v THAPOMHEBMONIPUBOL : laboparopHbiil mpakTukym / E. O.
Maiiko, U1. T'. YcoB ; MI'TVY. - Marautoropck : MI'TY, 2014. - 1 snektpow. onT. auck (CD-ROM). -
3ar. C TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1549. pdf&show—dcatalogues/1/112473
1/1549.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooObeKT. - TEeKCT : 3JEKTPOHHBIH. -
Csenenus noctynusl Takke Ha CD-ROM.

5. Iomos, II. E. I'mapomHeBMONpPUBOJ TEXHOJOTHMYECKOTO OOOpYIOBaHHS : ydeOHOE
noco6wue / I1. E. TTomos, 1. A. brnoxus, I1. B. HazapoB. — Omck : OMI'TY, 2022. — 82 ¢. — ISBN
978-5-8149-3443-7. — Tekcr : anektpoHubiid // JlaHb | 3IEKTPOHHO-OMOIHOTEYHAs CHUCTEMa. —
URL: https://e.lanbook.com/book/343601 (nata obpamienus: 16.02.2024). — Pexxum gocrtymna: s
aBTOPH3. M10JIb30BATEIECH.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammuoe obecnieueHue

Haumenosanue I1O Ne morosopa CpoK IeHCTBHS TUIIEH3UH
7Zip ¢B000IHO pacupocTpanseMmoe I1O 0eccpoyvHO
ﬁngH Komnac 3D 11 561.17 o1 16.03.2017 Seccpouro




APM WinMachine
2010
ONEeKTPOHHBIE
IUIAKAaThI 11O
JIACIUATLINHE K-278-11 or 15.07.2011 OecCpovYHO
"I'mapaBnuka u
THAPOIPUBOLT"
DJIEKTPOHHBIE
(NARATBI O KYPEY 11.927-12 o1 11.09.2012 Geccpouro
I'mapaBnuka u
ruaponpusox”
FAR Manager cB000JIHO pactpoctpansemoe 10 0OCCCPOYHO

J-262-12 ot 15.02.2012 OeccpovyHO

IIpodeccuonanbHbie 6a3bl JTaAHHBIX H HH(POPMAIHOHHBIE CITPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
DrexkTpoHHas 0a3a mepuHoAMuUeCKUX m3maHuii East View
Information Services, OO0 «MIBUCy»

https://dlib.eastview.com/

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

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

deepanabHOE TOCYIAPCTBEHHOE OIOHKETHOE YUPEKICHHE
«DenepanbHbIi HHCTUTYT npomsbitennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH»

9 MaTtepHua/IbHO-TEXHHYECKOe 00ecmedyeHne JUCIUILITHHBI (MOLYJIs1)

MarepuaabHO-TEXHHUECKOE 00eCIIeueHUE AUCIUTUINHBI BKITFOUACT:

1. YyeOHble ayAuTOPUH I IPOBEACHUS 3aHITUN JICKIIMOHHOTO THIA: MYJIbTUMEIUUHBIC
CpEeJCTBA XpAHEHUS, Iepeiauu U

npeacTaBIeHU HHPOpMAITUN

2. YueOHbICe ayIUTOPHM JUISL TPOBEICHUS MPAKTUYCCKHX M JIA0OPAaTOPHBIX 3aHSATHM,
IPYIMIOBBIX U HHAWBUIYATbHBIX KOHCY/IBTAIIUH, TEKYIIIETO KOHTPOJIS 1

MPOMEXYTOUHON AaTTeCTaIlMK: MepCoHalbHble KommbioTepbl ¢ makerom MS  Office,
BBIXOJIOM B MIHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO CPEIy
YHHUBEPCHTETA

3. Ayautopuu ISl CaMOCTOSITEIbHON pabOThl: KOMITBIOTEPHBIE KJIACCHI; YUTATbHBIC 3aJTbI
OMOIHOTEKH: TIEpCOHATBbHBIE KOMITbIoTEpHI ¢ makeToM MS Office, BeI-

X0710M B MIHTEpPHET W C JOCTYIOM B 3JEKTPOHHYIO MH()OPMAIMOHHO-00Pa30BaTEIbLHYIO
Cpely YHHUBEpPCHTETA

4. Tlomemenue Uil XpaHEHUS U NPODUIAKTUYECKOrOo OOCIyKHBAaHUS Y4eOHOTO
obopynoBanus: CTeIaxHu s XpaHSHUsT yUeOHO-HATIISIHBIX TTOCOOHI 1

WC6HO-MGTONquCKOﬁ MTOKVMEHTAITUN.



TITPUJIOXKEHMUE 1
YyebHO-meToaUYECcKoe obecnevyeHne camocTonaTeNlbHOU paboTbl 06yyatowmxca

MpumepHsie 3ada4u no meme «MAPOMALLNHBI»

3apaua 1. [TnacmuHyameili Hacoc umeem cnedyrowjue pasmepsi: ouamemp
8HympeHHel rnosepxHocmu cmamopa D=100 mm; skcyeHmpucumem e=10
MM, MOAWUHA naacmuH & = 3 M; wupuHa naacmuH b = 40 mm. Onpedeanume
MowHoOCcMob, nompebaaemyro HACOCOM npu Yacmome spawjeHua n = 1450

MPUHAMb pagHeIM 1, = 0.

3agaua 2. Ha pucyHke npedcmassneHa KOHCMPYKMUBHAA CXemda
2UOpPO3aMKa, MPOXOOHOE CeYeHUE KOmopo20 OMKpbleaemca npu nodaye 8

nosocme A ynpasaArwezo0 [MOMOKA XudKkocmu ¢ OaseneHuem p,.

0npedeﬂumb, npu KGKOM MUHUMAsTbHOM 3HA4YeHUU p, Mmosikamesib NopwHA

1 cmoxem OMKpbimb  WAPUKOBLIU  KAAraH, ecAu  U38eCMmHO:
npedsapumersnsHoe ycuaue npyiuHel 2 F = 50 H; D = 25 mm, d= 15 mm, p; = 0,5 Mfla, p, = 0,2 Mla.
Cunamu mpeHus npeHebpeys.

11
Y
3apgava 3. Ha pucyHKke u3obpaxceHa cxema peaysnupyemoao = )
u2osb4amozo dpoccesns. Onpedenums, Ha Kakoe paccmosHue | Py x L =
Heobxodumo 808UHYMb U2y 8 Opoccenupyroujee omsepcmue ‘-' =
0n1a obecnevyeHus nepenada oasneHua A, = p;— p, =3 MIla, 7 7277777777%
ecnu yeon uznsi a = 30°, duamemp Opoccenupyou,e2o L {

omeepcmus D = 6 mm, e2o KoagpgpuyueHm pacxoda U = 0,8,
pacxod xudkocmu Q = 1,2 a/c, nnomHocme paboyeli wudkocmu p = 900 ke/m3.

YkaszaHue. Maowadb dpoccenupyouje2o Koabya onpedeanums no npubauxceHHoli popmyne S =S, — Sy, 20e
So—nnow,adb omeepcmus, S; — naowade uesnsl 8 ceyeHuu 1—1.

MpumepHsie 3a0a4u no meme «udponpusoobI»

3apaua 1. Ha pucyHke npedcmasneHa

KOHCMPYKMUBHQAs cxeMa peayaamopa pacxoda P1

(knanaH, obecneyusaroujuli TOCMOAHCMB0 pacxoda).

OH cocmoum u3 Kopriyca 1 ¢ dpoccenupyrowumu =

omeepcmusamMU 4, No08UXHO20 NayH@epa 3 ¢ —-_— - | o

Opoccenupyrowum omeepcmuem 2 U NPyHcUHeol 5. =

Onpedenums, NpuU KAKOM 3HA4YeHUU CUsbI MPYHCUHbI

Fnp pe2yniamop 6ydem obecneyusams pacxod Q =5

7A/MUuH, ecnu duamempsl D = 20 mm, d = 3 mm; 2,

Pu

KoaghghuyueHmeol pacxoda Opoccenupyrowux



omeepcmuii u = 0,8, nnomHocme paboyeli xudkocmu p = 900 ke/m>. Cuyumame, ymo 8 npedenax paboyezo
X00a rAyHM#epa cusa NpyHuHbl 0CMaemca-nocTOAHHOMN.

3apaua 2. Ha pucyHke npedcmasaeHa KOHCMPYKMUBHAA cxemad

1 2 3 4 35
peaynaamopa pacxoda (KaanaH, obecrnevusarouwjuli rocmosHcmeo /[ [ 7
Y %
pacxoda). OH cocmoum u3 Koprnyca 1 ¢ 8poccenupyrowumu / / / . %
omeepcmusamu 4, MoOBUHCHO20 NAYHHepa 3 ¢ Opoccenupyroujum A ) N B /\/ E 7
omeepcmuem 2 U rnpyxuHsl 5. Onpedenumes, npu KAKOM 3Ha4YeHUU B '::- N M _
INSOOTONY .
cunsl npyxcuHsl F,, pecynamop bydem obecnevyusams pacxod Q =5 7////////;74‘_17747474777?
A/MUH, ecau duamempol D = 20 mm, d = 3 MM; KoaghghuyueHmsI A

pacxoda dpoccenupyrousux omeepcmuli 4 = 0,8, nnomHocme paboyeli iudkocmu p = 900 ke/m>. Cyumame,
umo 8 npedenax paboye2o xo00a rAyHH#cepa cuaa nPyHuHsl 0CMaemcsa-nocmosHHoU.

3agaua 3. YMudkocmb ¢ naomHocmeo p = 900 Ke/M’> u easkocmeto v = 0,01 Cm HazHemaemcs mo
2opu3oHmMasnbHomy mpybonposody oauHoli | = 4 m u duamempom d — 25 mm. Onpedenums OasseHue 8
HA4Ya/abHOM CeYeHuu, ecsiu 8 KOHeYHOM cevyeHuu mpybornposoda O0assneHue ammocgpepHoe, pacxoo
wudkocmu Q = 6 a/c; wWepoxo8amocmes cmeHoK mpybornposoda A = 0,06 mm.

MpumepHsie 3a0a4u no meme «udpoaemomamura»

3apgaya 1. Bo39dyx oo u3zbbimoyHbiM 0assaeHUeM Py 1o0aemcs K nHesmooamyuKy
demanu A. lpoxods yepe3 nHesmoopoccesb [ ¢ MPoXoOHbIM ceYeHUem
(Ouamempom d= 1 mm), 3amem 4yepes 3a30p, 0bpazyemsili cpezom conna C u
nosepxHocmoto demarnu A, 8030yx nocmynaem 8 ammocgepy. Onpedenums, npu
KaKoM 3a3ope X NokasaHue maHomempa M 6ydem pasHo 0,5p,, ecau ouamemp

cpesa conaa d,=1,5 mm. KoaghghuyueHrmer pacxoda yepe3 dpoccens [ u 3a30p

A
A

00UHAKOo8bI. CYuumame 8030yX HECHUMAEMbIM, €20 CKOpoCMb 8 Kamepax B u K

pasHa Hynio.

3apaua 2. Ha pycyHKe nokasaH ruapoannapart, HasHauyeHue 3 4 5
KOTOPOTO 3aK/0YaETCA B TOM, YTO B C/lyYae paspyLueHus ‘

1 2 3

Tpybonposoga 1 KnanaH 3 nepeKkpbIBaeT OTBEPCTME 2 U TEM a

DN

caMblm NpenATcTByeT Bbibpocy paboueint Knaxkoctu us = A,

ruapocuctembl. Mpy HopmanbHoI paboTe Nepenag, AasneHus —1
\ZIII Y ~—

B NO/IOCTAX a U B, 06YCﬂOBHEHHbIﬁ conpotmnBneHnem %

OTBEPCTUIA 4, HEAOCTAaTOUEH AR CXKATUA NPYXKMUHbI 5 1 KnanaH TIPS

2 nog, 4eNCTBUEM CUJlbl NPeaBapUTENbHOTO NOAMKATUA NPYHRUHBI Fo = 200 H HaxoguTca B KpaMHEM NpaBoM
nonoxexHun. OnNpegenntTb MMHMMabHOE 3HavyeHre pacxoda Q, Npu KOTOPOM KaanaH 3 HayHeT
nepemeLLaTbCa BNEBO, €C/IM M3BECTHO: D = 20 MM; CymmMapHas n/iowwazb oTeepcTuii 4 So = 0,5 cm’;
KoapduLMeHT pacxoaa oteepctuin i = 0,62; NAOTHOCTb XUAKocTM p = 900 Kr/m3.



Cxema 1 Cxema 2

Bbipasutb B 0b6lleM BUAE CUAY, C KOTOPOM KnanmaH 3 6ygeT NpuMKMMaTtbCa K ceany B cayyae
paspylieHna Tpybonposoaa 1, NPUHAB: MaKCMMasbHbIN XOA4 KamnaHa X; MeCTKOCTb NPYKWHbI C; AnameTp
oTBepcTMA 2d; AaBfieHWe Ha BXoZe B ruapoannapar p,

MpumepHoe 3agaHune no nabopatopHoii pabore.

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

CUIOBblE MapameTpbl rMapounanHapa. PesynbTaTbl BBECTU B TabaunLy. O6bACHUTL NONYYEHHble
pesynbTaThbl.

XEMA 1

M 2
nparod xod n npaol xod W/
oopamvibly Xod oopamvsi Xod
POCTPEGENUTE pacrpegenumesis
T
U g
OOpAIMYBIT KAGNGH
[pedoxparumensHen

KIana

| oax

PucyHok 1 — TmapaBaMyecKue cxembl NOAKNHOYEHUA TMAPOLUANHAPA



Mpamoit xo4, O6paTHbIN Xo4, Mpamoit xo4, ObpaTHbIN X0n,

OnameTtp nopwHA
D, mm

OnameTp WwTOKa
d, mm

[aBneHune
HOMMHANbHOE p,
MTa

HommHanbHbIN
pacxog Q, n/mMuH

MNnowagb
nopwHesomn
nosocTtun, Sn

MNnowagb
LUTOKOBOM
nosocTun, Swt

CKOpOCTb WTOKA
v, m/c

Ycunme Ha WToke
F,H

dneKTporMapaBaMYecKan cxema c NpUMeHeHUeM AU3BbIOHKLUN
[Lns 3arpysKu 1 BbIrPy3KkK AeTaneit ABepb KOTAA A0MKHA BbITb OTKPLITA Ha KOPOTKOE Bpems. [ OTKpbITUA
M 3aKpbITUA ABEPU CAYKUT ABYXCTOPOHHUI LMANHAP. YNPaBAeHNe ULMANHAPOM BO3MOKHO, KaK C MOMOLLbIO
PYYHOW KHOMKWM, TaK M OT HOXKHOW Neganu. Mocie OKOHYaHMA BO3AENCTBMA HAa COOTBETCTBYIOLLLYIO KHOMKY
WAY Nejanb UMAMHAP AO/IKEH COBEPLIMTL 06paTHbIM XO4 U 3aKPbITh ABEPb KOTAA.
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2 3N1eKTPUYECKaA cxema
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dneKTporMapaBaMYecKan cxema C NpUMMeHEeHUEeM N1I0rMYecKoi GyHKUUMN «UCKaoueHHoe «UJTU» B

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




2 2NEeKTpUYecKas Cxema C HOPMaJibHO PAa3OMKHYTbIMM KOHTAKTaMM
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3anonHuTe GyHKUMOHANbHYIO Anarpammy. MomMHUTE, YTO YCNOBMA 3aMycKa 3a4aHbl B onucaHnmn npobaemsi.
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LWar2. W306pasute ruppaBanNYecKyto cxemy

e [1nA ynpaBAeHUs ruapaBanyeckum UMAMHAPOM NpUMeHnTe 4/2 31eKTPOMarHMTHbIN pacnpegenunTensb C
MPYXUHHbIM BO3BPaTOM.

¢ [TOHMKEeHMEe CKOPOCTM AOMKHO MPON3BOAUTLCA ANA NOTOKA, TeKYL,Eero B p,poccenvlpylom,mﬁ KnanaH, a He
ANnA NOTOKa, TeKyLWEero n3 Hero.

¢ [lOoMHUTe, 4TO BEC 3aNpPeccoOBOYHOro I'IpVICI'IOCO6J'I€HMFI CO34a€eT pPacCTArnBatoLyo CMYy Ha WUTOKeE.

* MoN0¥KeHEe KOHEYHOTO BbIK/tOYaTENs Ha cxeme 0603HaYaeTca BepTUKaibHOW YepToit (|).
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Lar 3.U306pasute aneKTpUYECKyl cxemy

[TonoxeHusa pene:

pene K1 BKIOYEHO: pacnpeaennTenib nepekntoyeH, WTOK BblABUIraeTcAa,

pene K2 BKIOYEHO: LUTOK B KpaﬁHEM BTAHYTOM NOJI0XKEHUMN,

pene K3 BKAKOYEHO: npesbilweHne gasneHuA,

pene K4 BKIOYEHO: LUTOK BTATMBAETCA
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50 = MABHLIA BLIKMKOYATAN 54 = KHOMKA NogTBepxOeHus
51/52 = KOHEYHBIH BhIKMOYATENL B = pena NasneHus
53 = kHonxa MYCK







Ipuio:xkenne 2

OueHovHbIe cpeACTBA /1JIsl MPOBeIEHHUS MPOMEKYTOUYHOM aTTeCTAUMU
a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

Kon

WNHaukaTop AOCTUKEHUS KOMIIETEHIIMN
WHJIHKATopa

O1neHOYHBIC CPEACTBA

MK-2: Cnocob6eH co3aaBaTtb n KCcnZlyaTnpoBaTb CUCTEMbI aBTOMaTU3aUMUN TEXHOJIOrMYECKUX npoueccos, MallMH U YCTaAaHOBOK, CUCTEMbI 3allunTbl U aBTOMATUKHN
C MCKpOSQBOHaCHbIMM uensaMum ynpaBJ/ieHUA, a TaKXXe KOMNJIeKCbl obecneueHus 3neKTp06e30naCHocw| n 6e3onacHon SKCNJlyaTauuMmn TeXHOJTIoOrm4YecCcKnx

YCTAHOBOK rOpHOro npom3soacTBa

MK-2.1: Mpennaraer peweHus No MOBbiWEHUO 3hDdOEKTUBHOCTHU
WCMONb30BaHMs  aBTOMaTU3MPOBAHHbIX CUCTEM  Ha
rOpHbIX NPeanpuUaATUAX

1.Y710 Ha3bIBaeTCA rMAPONPMBOLOM, @ YTO r’MAponepesayen?

2.Kak gensartca no aHepreTM4yecKkomy nNpUHUMNY rMaponpuBoabl U rmaponepenaym?

3.B yem 3aKaO4aETCA NPUHUMN AENCTBUS 0OBEMHOIO rMAPONPUBOAA°?

4.KakoBbl OTHOCUTE/NbHbIE AOCTOMHCTBA U HEAOCTaTKM 0O6bEMHbIX rMAPONPUBOA0B
no CpaBHEHULO c aNneKkTponepesadyamm, MeXaHMYeCKMMM nepegadyamu,
nHeBmonepegadyamm’?

5.B KaKkuxX ruaponpuBogax MOXKHO PEeBEpPCUPOBATb ABUMKEHWE FMAPOABUraTENa U
KaK 3To ocyLLecTsaseTca?

6.Kakoe BausHMe Ha paboTy rugponpuMeBoZa OKasblBaeTCA BA3KOCTb pabouel
KUAKOCTU?

7.Ha paboTte Kakux rMaponpuBOAOB WM KaK CKasblBaeTCA CHMMaAeMOCTb paboueit
KUakoctn?

8.Kakyto ponb B paboTe rMaponpuMeBoga WrpaeT BO3AyXOHacbilleHMe paboyelt
KUakoctn?

9.KaKkoBbl AOCTOMHCTBA W HEAOCTATKM MOPLUHEBbIX LWECTePEeHHbIX U MAACTUHYATbLIX
HacocoBs?

10. KakoBbl CXOACTBa M OT/IMYMA PaAMaNbHO — MOPLIHEBBIX W aKCUMA/NbHO —
NOPLUHEBbLIX HACOCOB?

11. Y70 HasbiBaeTcA pabouymm 06 bEMOM HACcoCa, B KAaKUX eaMHULLAX OH U3mepseTca?

12. Y70 Takoe KoMnpeccus *KUAKOCTU B LLECTEPEHHOM Hacoce?

13. OTHOWEHMEM  KaKMX BeAUYMH  ABNAETCA  OObeMHbIA,  MeXxaHU4YecKkui,
rmapasamMyeckmnin n nonHbi KN Hacocos?

14. Kaknmum cnocobamm peryampyroT nogadm o6vemMHbIX HacocoB?

15. Korga npuMeHAT rMApOUMAMHAPLI C OAHOCTOPOHHWM W ABYCTOPOHHUM
LUTOKOM?




Kon
WHJMKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

16. YTo yumTbiBaeTCcA OOBEMHbLIM, TMAPABAMYECKMM U MexaHudeckum KM
rmapoumanHapa’?

17. B KakOM HanpaB/iieHUM noplieHb byaeT ABuratbcsa ObicTpee M nouvemy, ecau
6yayT N0AaBaTbCA OAMHAKOBbLIE PAacXoabl paboyen KUAKOCTM B LUTOKOBYHO U B MOPLUHEBYHO
nonocTb gnpdepeHUnanbHoOro rmapounnmHapa’?

18. Kakne ycTpoicTBa MPMMEHAIOTCA ANA TOPMOMKEHWA MOPLIHA B KPaMHUX €ro
NONOXKEHUAX?

19. Kakoe BAuAHME Ha paboTy O0OBEMHOrO rMAPOABMIAaTENs  OKasbiBaeT
npoTuBoAasneHue?

20. Kakmmu cnocobamm MOXKHO pPeryiMpoBaTh YacTOTy BpaLLEeHMA MTMAPOMOTOPOB?

21. Yto HasbiBaeTca pabouyMm o06bEMOM TMOPOMOTOPA M KaKoe BAUAHWE OH
OKa3blBaeT Ha YaCToTy BpaLleHuA potopa’?

22. Kak KnaccupuumpytoT pacnpeseniutesibHble YyCTPOMCTBA MO KOHCTPYKTUBHbBIM
npu3HaKam?

23. B Kakumx cay4aax B rMaponpuveodax NPUMEHAIOT 30/10THUKOBbIE, KpaHOBble U
KNanaHHble pacnpeaenmTenm XuaKoctm?

24. Kak onpeaensaioT noTepu AaBAeHWA B annapaTtax pacnpeseneHma?

25. Kak knaccnduumpytoTcsa KnanaHbl AaBNeHUA B rMaponpueoaa’?

26. Ona  4Yero MNPUMEHSIOTCS  pPedyKUMOHHble, o0bpaTHble nepennBHble WU
npeaoxpaHuTesibHble KaanaHbl?

27. [na yero B rmaponpmuBoaax NPUMEHAIOT APOCCENbHbIe YCTPOMCTBA?

28. OT Yero 3aBUCAT MECTHble rMApPaBANYECKME NOTEPU B APOCCENAX?

29. B KaKMx MecTax rmaponpreoaa ycTaHaBAMBaOTCA GUNLTPLI?

30. Kak onpeaendaeTtca gMuameTp ruaposnH1MmM rmaponpusoaa’?

31. KakMmu cnocobamm ocyLecTBaseTca 6eccTyneHYaToe peryiMpoBaHne CKOpPoCTH
BbIXOAHOrO 3BE€Ha B rMAponpMBogax o6 bemMHOro TMna?

32. Kakoli cnocob peryanpoBaHue CKOPOCTU ABUKEHUA 60osiee SKOHOMUYEH?

33. Korga B cucteme ruaponpusoia NPUMEHAIOT APOCCeNU, a Koraa - perynatopsl
noToka?

34. KakoBbl O0OCTOMHCTBA W HEAOCTAaTKM CXEM FMAPONpPMBOAA C 3aMKHYTOM M
Pa3OMKHYTOM LIMPKYAALMOHHOM XKNAKOCTN?




Kon
WHJMKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

35. Yem otanyaeTca cnegawmMmn rmaponpureog, ot obbl4HOro rmgponpmeoga?

36. KakoB npuHUMN AeNCTBMA TMAPOANHAMUYECKUX Nepeaayd’?

37. B KaKuX rOpHbIX MallMHax NPUMEHAIOTCA TMAPOANHAMUYECKNE Nepeaayun?

38. KaK KOHCTPYKTMBHO BbINOAHATCA rmapomydTa’?

39. Kakosbl OCHOBHbI€ BHELHWe napameTpbl rmapomydrobl "
rmapoTpaHcPopmaTopoB?

40. KaKoBbl OCTOMHCTBA U HEAOCTATKM TMAPOAMHAMNYECKMX Nepeaay?

41. KakoBbl OCHOBHble TpeboBaHMWA, nNpeabABAAeMble K pPabounm  KMAKOCTAM
rmapoanHamMmyeckux nepegay?

42. Yto Ha3bIBalOT nepefaToYyHbIM OTHOLLEHMEM " CKONIbXXeHnem
r'MApPoANHAMNYECKON Nepeaaumn?

43. KakoBa BHeLLHAA XapaKTepUCTMKa rmapomydTbl?

44. Kakmmm  cnocobamm M yCTPOMCTBAaMM  U3MEHAIOT  BWL,  MOMEHTHOM
XapaKTePUCTUKN TMAPOMYTbI?

45. KakoBbl OCHOBHble KOHCTPYKTUBHbIE pPasanuMa  Mexagy rugpomydTon u
rmagpoTtpaHcdopmaTopom?

46. Y10 HasbiBalOT KO3PPULMEHTOM TpaHChOpMaLLMK Tngponepesaun?

47. Yem oT/In4aeTca BHelUHMne XapaKTepUCTUKM rmgpomy bl "
rmgpoTtpaHdopmaTtopa?

48. Kakue rugpomydTbl Ha3bIBAOTCA PErYINPYEMbIMN?

49. Tae NPUMeHAITCA rTgpoMexaHMYecKkne nepenaun?

50. Y10 Ha3bIBalOT MHEBMOMNPUBOAOM?

51. KakoBbl 4OCTOMHCTBA M HEAOCTATKM MHEBMATUYECKOrO NPMBOAA?

52. Kakue ypaBHeHMA UCNOb3YOTCA NPU pacyeTe NHEBMONPU-BOAOB?

53. Kak paccumnTtbiBatloTca NOTepU AaBieHUs B TpybonpoBoaax NHEBMOCETU?

54. Kak onpeaensercs pacxoz Bosayxa no Tpybonposoay Npu 3afaHHOM nepenage
nasneHus?

55. Kak onpepensetca ceyeHne BO34yXOMpPOBOAa MO pacxogy M AOMNYyCTUMOM
CKOpPOCTM BO3A4yXa B Tpybe?

56. Kak knaccudumumpytotca nHeBMoaBUraTenm?

57. KakoBbl OCHOBHble pacyeTHble MapameTpbl MHeBMOABWUraTe-n1eM U KaK OHMU




Kon

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

WHJAKATOpa
onpegenstoTca?
58. Kakne  3awuTHble W yNpaBAAlolWME  YCTPOWCTBA  MPUMEHAOTCA B
nHeBmonpueoaax? KakoBbl 0COBEHHOCTU UX KOHCTPYKLMM U paboTbl?
59. Kak ocyuiecteaseTca sHeproobecrneyeHne NHEBMOMPMBOAOB M KAaKOBA CXxema
nHeBmoceTn?
60. KakoBbl 0COBEHHOCTM 3KCNyaTauuMm NHEBMOMNPUBOAOB?
[1K-2.2: IIpakTHYeckoe 3a1aHue

OneHuBaeT HaJIeKHOCTh pabOTHI B
IIPOLIECCE JKU3HEHHOTO UK

ABTOMATHU3UPOBAHHOIO 00OPYIOBAHUS
TOPHBIX MAIllMH Pa3JIMYHOTO

(YHKIIMOHAJIBHOTO Ha3HAYCHUS

Cocmasumbo 31eKmpo2udpasIuieckyio cxemy no 3a0anuio:
[Ipu nuThe MO 1aBICHUEM B 3aKPBITOM TUTEHHON opMe pa3BUBAETCS OYCHb
BBICOKOE AaBiieHre. OT 3aMbIKaHHS BYX TOTyPOpM O1HA M3 HUX (TIOBUKHAS)
000pyayeTCsl KOJIEHYAThIM PhIYaKHBIM MEXaHU3MOM.
[IpuBo 5TOTO MEXaHM3Ma OCYIIECTBIISIETCS LIMJIUHIPOM JIBYXCTOPOHHETO JIEHCTBHUSI.
Ecnu B nutheBoii (hopMe HET eTalu, TO PH JUIUTETHHOM BO3JCHCTBIH Ha
KHOTIKY C py4YHBIM ympaBinerueM S1 ¢popma 3akpsiBaercsa. Ecinu popma 3akpriTa,
ABTOMATHUYECKU OCYILIECTBIIAETCS MPOLECC JIUThs MO AaBieHueM. OTiuTas neraib
BO3JICHCTBYET Ha KOHCUHBIN BBIKITIOYATEh S2 U TUTheBas JopMa OTKPBIBACTCS,
Tonpko ecnu aerans OyaeT BbIHYTa U3 GOPMBI, MOKHO HAUWHATH HOBBIH ITHKIT.
Curnaisl, uayiume oT 1aT9ukoB: «KHonka Bki» (S1) u ""OT/iuBaemas aerajib

ecth B Hajauuun" (S2) — COOTBETCTBYIOT BXOAHBIM CUTHAJIaM I10 YCJIOBHIO
3a/laHusl.




Kon
WHJMKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

IIpaxmuueckoe 3a0anue

Cocmasumbu 31eKmpo2udpasIuiecKkyo cxemy no 3a0aHui0:

na 3aepy3xu u eviepysku demaneii 08epb KOMAA O0AHCHA OblMb OMKPLIMA HA
KOpomKoe epemsl. J{isi OmKpulmus U 3aKpblmus 08epu CAYHCUM 08YXCMOPOHHUL
YUnuHOp. Ynpaenenue yurunopom 603MONHCHO, KAK C NOMOWbIO PYUHOU KHONKU, MAK
u om HodcHou neoanu. Ilocne okoHuaHUsA 6030elicmBUs HA COOMEENMCMBYIOULYIO

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

OcHosHbie mpebo6aHus No 2UOPONPUBOOy:
Jna moeo, umobwvl npu 3aKkpbimuu 08epb KOM.1A He YOapsLach, HYHCHO ee Hd
KOPOMKOM PACCMOAHUU OM NOJIHO20 3AKPLIMUS 3AMOPMO3UMb.

* Topmodicenue MOANCHO OCYUeCmBUMb C NOMOWbI0 0eMngepa (CM. ICKU3




Kon
WHJMKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

YCmMa-Ho8KU).
* MoorcHO UCnONb308aMb YULUHOD C PecyIupyembim OeMnpupo8aHuem 8 KOHYe X00d.

.
o

KonTpoabsnas padora
[TpumepHoe 3a/1aHe HAa KOHTPOJIbHYIO paboTy CM. B I1.6.

Ilepeuens mem u 3a0anuit Ona n0020MOGKU K 3auemy:

Kaxkas Hayka Ha3bIBa€TCsl aBTOMaTUKOM?

Kak nensitcst cucreMbl aBTOMaTHKU IO BBITTOTHSAEMBIM (D YHKIIUSAM?

Jl1 yero ciykaT TEXHUYECKUE CPEACTBA aBTOMATUKN?

Kaxue ¢pyHKIMM BHITOTHSIOT 3JIEKTPUUECKHE YCTPOICTBA B CHCTEMAX

yIpaBICHUS?

5. Kakue (pyHKIIUYM BBINONHAIOT THAPABINYECKHE YCTPOMCTBA B CUCTEMAX
yIpaBICHU?

6. Kakue ¢pyHKINY BBITOTHIIOT THEBMATHYECKHE YCTPOHCTBA B CHCTEMAX

yIpaBICHUS?

el A




Kon
WHJMKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

© N

19.
20.

21.
22.
23.
24.

25.

26.
217.
28.
29.
30.
31.
32.

Uro sBasieTcst HocuTeneM nHpopMaIuu?
Yto noHnMaeTcs oI CUTHAIOM?
Kakumu mMoryT ObITh CUTHaIBI IO BUY?

. Kakue BenmuMHbI HCHIOIB3YIOTCS B KAUECTBE CUTHAIOB?
11.
12.
13.
14.
15.
16.
17.
18.

YeMm obecrieynBarOTCs MOSBICHHE CUTHAIOB HH(pOpMauu?

Yo Ha3bIBAETCS 3JIEMEHTOM aBTOMATHKU?

Jlig yero npeaHa3HAuYEHbI JIEMEHTHl aBTOMAaTUKU?

Yro co0oii mpeaCTaBIsAET IEMEHT aBTOMAaTHKHU?

Kaxk moapazaenarcst 31eMeHThl aBTOMATHKHU ?

YeM oTiIMYAETCS aKTUBHBIH 3JIEMEHT OT MaCCUBHOI0?

Uem paznuyaroTcsi peBEpPCUBHBIE U HEPEBEPCHUBHBIC AJIEMEHTHI?

Kak paznuyarorcs 351eMeHTHI 110 (popMe IpeAcTaBIeHUs BXOAHOTO U
BBIXOJHOT'O CUTHAJIOB?

Kakoii a3neMeHT Ha3bIBaeTCs Pa30MKHYTHIM?

Kakas xapakrepucTrka 31eMeHTa yIpaBiIeHUs Ha3bIBAETCSl CTATUYECKOM
XapaKTEePUCTUKON?

Kak paznuyaroTcst XapakTepUCTUKU yIIPaBIEHUS 3JIEMEHTOB?

Kakumu napamerpamu XxapakTepU3ylOTCs SJIEMEHThI aBTOMATUKN?

Kak onpenensiercs ko3 duuumeHT (cratnueckuit) nepegadu seMeHTa?
Kak onpenensiercst nunamudeckuii ko3 guuneHt npeodpazoBaHus
aeMeHTa’?

Kak omnpenensiercst oTHOCUTENbHBIN KOAPPUIIUEHT TPeoOpa3oBaHUs
areMeHTa’?

Kak omnpenensiercst mnopor 4yBCTBUTENbHOCTH 3J€MEeHTa?

Kak onpenensiercss abcontoTHas MOTPETHOCTh dJeMeHTa?

Kak omnpenensiercst oTHocUTeIbHAs TOTPEIIHOCTh 3JIEMEHTa?

Kak onpenensiercst npuBeeHHast IOIPEIIHOCTD 3JIEMEHTA?

Kaxue 3nemMeHThl aBTOMAaTHKH Ha3bIBAIOTCS 3AMKHYTHIMU?

Kakas oOpaTHas CBsI3b Ha3bIBACTCS MOJOKHUTEIBHOM (M OTpULIATENEHON)?
Kak onpenensiercst koadduument npeodbpazoBaHrss OCHOBHOTO 3JIEMEHTa C
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I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

33.

34.

35.

00paTHOH CBS3BIO?

Kaxk onpenensiercs kodhPuIueHT JOMOTHUTEIBHOTO 3JIEMEHTA CO3AAI0IIETO
00paTHYIO CBS3H?

Kaxk onpenensiercs koaduimeHT npeodpazoBaHus dJIEMEHTa, OXBAaY€HHOTO

MOJIOKUTEIHHOM 00OPAaTHOM CBA3BIO U (OTPULIATETHLHOMN)?

Kak noapaszaensitorcs CUCTEMBI aBTOMATUKH T10 BBIITOJIHAEMBIM QYHKIIHSIM?

IMoctpouts B  mporpamme  FluidSim  Pnevmo  npunimnuansHyro
ITHEBMATHYECKYIO u DIIEKTPOPEICHHYIO cxXemy yIIPaBJICHHS
ITHEBMOIIPMBOJIOM COCTOSIIIIMM U3 YETHIPEX THUAPOLMINHIPOB, Pa0OTAIOIINX
10 33IaHHON AUarpamme.

Diagram

(D Start

<%

IIpy  mocTpoeHHMH  CXEMBI
UCIOJIb30BATh IEKTPOHHBIE JATUMKH IIOJIOKEHUS] M JIaTUYUK JIABJICHUS.
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WHJMKaTOpa
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O1neHOYHBIC CPEACTBA

[IpoBecTy HACTPOWKY U TPOBEPKY paOOTOCTIOCOOHOCTH CXEMBI.

Pa3paboraTs NpUHIMNHATBEHYIO THIPABIMYECKYIO CXEMY U 2 allbTEPHTUBHbBIE
NPUHIUIIHAIBHBIE JJEKTPUUYECKUE CXEMbI YIPaBJICHUS THUIPOIPUBOIOM,
coJiepXKaluM 2 THAPOIWIUHAPA U OAWH THIPOMOTOP, PabOTaIOIIEro Io
ClenyIoel quarpaMMe rnmepeMenieHus:

Diagram

Start

1 2 3 4 5 6 7 8 9

v
9

C

[Ipu nmocTpoeHnH UCHOJIb30BaTh CUETYHUK LIMKJIOB, pelie 3aJ€p:KKH BPEMEHH,
poe napienusi. CpaBHUTB paboTy nByX cxeM. Cienatb BHIBOJIBI.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMUSL:
HpOMe)KYTO‘IHaSI arrecragusd 1o JUCHUIIJINHE ((FI/IIIPOHHCBMOHPI/IBOI[ n

TUIPOITHEBMOABTOMATHKA TOPHBIX MAIIMHY BKIIOYAET TEOPETUUECKUE BOIIPOCHI, TO3BOJISIOIINE
OLICHUTh YPOBEHb YCBOCHUS O0yUYAIOUIMMHUCS 3HAHUM, U IPAKTUYECKUE 3aJaHHsl, BHISIBIISIOLINE
CTerneHb cPOPMUPOBAHHOCTH YMEHUH U BIIaJICHUI, IPOBOAUTCS B (popme 3aueTa.

3ader 1o JaHHOM TMCUHUIIMHE TPOBOJIUTCS B BUJIE OTBETOB HA TECTOBBIC 3aaHusl. TeCThl
BBIKJIa/IbIBatOTCS Ha nopTtasie MI'TY.

Hokazamenu u Kpumepuu ouenueanun zauema.:
«3a4TeHOY - BBICTABIISICTCS IIpH YCJIOBHHU, €CJIN CTYACHT ITOKA3bIBACT XOPOIIMUC 3HAHUA

yueOHOro MaTepuaia o TeMam Kypca, 3HaeT OCHOBHBIE 3aKOHBI THIPOMXaHUKHU, YCTPONCTBO U
OPUHLINI PaOOTHI THAPOANIAPATOB, YMEET COCTABIISITh MPUHIUITHAIILHBIE THAPABIMYECKUE U
3JIEKTpUYECKUE cXeMBbI. [Ipr 3TOM CTYIEHT JIOTMYHO U MOCJIEI0OBATEIbHO U3J1araeT MaTepuanl,
PACKpBIBAET CMBICII BOIIPOCA, JAET YAOBJIETBOPUTEIbHBIE OTBETHI HA JIOMTOJIHUTEIbHBIE BOIIPOCHI.

«He 3auTeHo0» - BBICTABISAETCS NPU YCIOBUH, €CJIM CTYJICHT BJIAJICET OTPHIBOYHBIMU
3HAHUSIMU 10 TEMAM KypcCa, JaeT HEMOJIHbIE OTBETHI HA BOIPOCHI U3 OCHOBHOM JINTEPATYPHI,
PEKOMEHIOBAHHOM K KYypCY.

MeToanyecKkue peKOMeHIAUM 1JIsl TOATOTOBKH K 3a4eTy

[Ipu moAroTOBKE K SK3aMEHY Yy CTYJAEHTA JIOJKEH OBITh XOPOIINi y4eOHUK MIIM KOHCTIEKT
JUTEpaTyphl, TPOUYUTAHHOW 1O  YKa3aHWUIO INPErnojaBaTeiass B  TEUEHUE CeMecTpa.
KoHcnektupoBanue JOKHO OCYLIECTBIIATHCS OOYYAIOUIMMCSI TOJBKO JIMILIb CAMOCTOSATEIBHO.
[TpocMOTp COOCTBEHHBIX KOHCIIEKTOB TO3BOJIIET OOYyYaromemMycsi OBICTPO BOCCTAHABJIMBATH B
NaMsATH COJiepKaHNe UCTOYHHUKA.

B Hagarne cienyer npocMOTpPETh BECh MaTepUall IO CAaBAEMON JUCLUIUINHE, OTMETUTD JUIS
ce0s TpyaHele Bompochl. OOs3aTenbHO B HUX pa3oOparkcs. B 3akimroueHue emie pas
1es1eco00pa3HoO MOBTOPUTH OCHOBHBIE MOJOXKEHUS, UCTONb3YS MPH 3TOM ONOPHBIE KOHCHEKTHI
aekuuid.  Ilpm 3ToM HyXHO 00paTuTh 0co0O€ BHUMaHME Ha TEMbl YUYEOHBIX 3aHATHH,
MPOMNYIIEHHBIX CTYACHTOM 10 Pa3HbIM IPUUMHAM.

Ecnu B mpotiecce caMocTosATENbHON padOTHI HAJl M3YYEHUEM TEOPETUYECKOr0 MaTepuaia
WM TIPU PEILIEHUH 3a/a4 Y CTYJEHTa BO3ZHUKAIOT BOIIPOCHL, Pa3peLINTh KOTOPbIE CAMOCTOSTEIILHO
HE y/aercs, Heo0X0IMMO 00pPaTUTHCS K MPEIO0IaBATENIO sl OJyYEHUS Y HErO pa3bsICHEHUN WU
yKazaHuid. B cBoMX Bompocax CTYIAEHT JOJDKEH YETKO BBIPAa3UTh, B YEM OH HCIIBITHIBAET
3aTpYyAHEHUS, XapaKTep 3TOro 3aTpyIHEHMs. 3a KOHCYJIbTAIlUeH clieayeT o0paaTbes U B caydae,
€CJIM BOBHUKHYT COMHEHUS B IPABWJIBHOCTH OTBETOB Ha BOIIPOCH! CAMOIIPOBEPKH.



MpunoxkeHue 3
MeTtoauueckoe obecneueHune

OcHOBbI PYHKUMOHUPOBAHUA FMAPABANYECKMX CUCTEM METANNYPrMYecKkoro obopyaoBaHuA.
JNTabopaTopHbIN NPaKTUKYM Mo rmaponpueoay v ruapoasTomaTuke [TekcT] : yuebHoe nocobue / B. B.
TounnkuH, A. M. ®unatos, B. [l. 3a80p0xKHbIN 1 ap.; HoOBOTpoUUK. dun. MOCK. roc. MH-Ta cTanem u
CnNaBoB (TexHoormy. yH-Ta); MITY. - MarHutoropck: [6. u.], 2009. - 105 c. : cxembl, Taba.

2. NMponopunoHanbHbI rTMAponpuUBoA : NabopaTopHblii NpakTUkym / E. 10. Mauko, U. M. Kytayb6aes, O.
P. MaHdunosa, N. T. Ycos ; MITY. - MarHutoropck : MI'TY, 2017. - 1 anekTpoH. ont. gnck (CD-ROM). -
3arn. c TuTyn. aKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/1139178/
3368.pdf&view=true (gata obpawieHma: 04.10.2019). - MaKpoob6beKT. - TEKCT : INEKTPOHHbIN. -
CsefeHuna 4ocTynHbl TakKe Ha CD-ROM.

3. Mauko E.HO., Ycos WU.T., Kytnybaes U.M. TngpomexaHuKka: MeTogmyeckune ykasaHua K
KOHTPO/IbHbIM paboTam Ana cTyaeHToB HanpasaeHuit 190100, 150400, 150900 v cneumanbHoCcTeN
190205, 260301, 260303, 151001, 150400 Bcex dpopm o0by4yeHus.. MarHutoropck: FOY BMO « MITY»,
2009. 25c.

4. Maugo, E. 0. fmapasavKka 1 ruaponHeBmonpusoa, : n1abopatopHblin npaktukym / E. HO. Mauko, U. T.
YcoB ; MITY. - MarHutoropck : MITY, 2014. - 1 anekTpoH. ont. guck (CD-ROM). - 3arn. ¢ TUTyN. aKpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1549.pdf&show=dcatalogues/1/1124731/
1549.pdf&view=true (aaTta obpaweHuns: 04.10.2019). - MaKpOOBOBHEKT. - TEKCT : 3NEKTPOHHbIMN. -
CBepeHuna goctynHobl Takxe Ha CD-ROM.

5. Nonos, M. E. TnaponHeBmMonNpuBoA TEXHOIOrMYecKoro obopyaosaHus : yuebHoe nocobue /M. E.
Monos, . A. bnoxuH, MN. B. Hazapos. — Omck : OmITY, 2022. — 82 c. — ISBN 978-5-8149-3443-7. —
TeKCT : 91eKTPOHHbIN // NlaHb : aneKTpoHHO-6nbanoTeuHas cuctema. — URL:
https://e.lanbook.com/book/343601 (gaTta obpalueHna: 16.02.2024). — Pexkum A0CTyna: A1 aBTOPU3.
nosib3oBaTenen.



