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JIner akryanusanuu padoyeil nporpaMmsl

PaGouast mporpamMmma rnepecMoTpeHa, o0cykaeHa u ogoopena mis peanusaruu B 2020 - 2021
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022
y4eOHOM roy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.Z[.ionbra

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanuzauuu B 2022 - 2023
y4eOHOM rofy Ha 3aceaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.Jl. Konbra

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MalIMH M TPAHCTIOPTHO-TEXHOIOTHIECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii AL Kousra

PaGouast mporpamMmma repecMoTpeHa, 00CykKaeHa u o1o0peHa s peanusaruu B 2024 - 2025
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MAlIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Jl. Konbra

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanuzaruu B 2025 - 2026
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

Pabouas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzanuu B 2026 - 2027
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTrokonm oT 20 . Ne
3aB. kadenpoii A.Jl. Konbra




1 Henu ocBOeHMS TUCHUIIIHHBI (MOXYJIA)

* cuUCTeMaTH3alus 3HaHWM MO3BOJIAIOMIUX CHOPMUPOBATH y OOYYAIOIIHUXCS KOMIIE-
TEHIIUU HEOOXOJUMBIC CHEIUAIUCTY IS Pa3pabOTKU W AKCIUTyaTallMd THIPABIAYECKOTO,
MTHEBMATUYECKOTO MTPUBOJIOB M THAPOIMTHEBMOABTOMATHKY;

* hopMUPOBAHUE U PA3BUTHE CIIOCOOHOCTH aHAM3UPOBATH COCTOSHUE U TIEP-CIIEKTHUBEI
Pa3BUTHSI TUAPABINYECKUX U MTHEBMATHUYECKUX MPUBOJOB FOPHBIX MAIIMH C HUCIOJb-30BAHUEM
TUAPOITHEBMOABTOMATUKHY;

* (opmMupoBaHHE U PA3BUTUE CIHOCOOHOCTH BBINMOJHATH SKCHEPUMEHTAIbHBIE U Jia-
OopaTopHbBIE UCCIICIOBAHUSI C THAPOITHEBMOIIPUBOIAMHU ¥ THPOITHEBMOABTOMATUKOW, HHTEPIIPE-
TUPOBATH MOJy4YEHHBIE PE3yIbTaThl HAPABICHHBIC HA MOBBIIIEHUS KaueCcTBAa MPUBOJIA TOPHBIX
MaIIiH

2 MecTo AMCHUIIMHBI (MOAYJISI) B CTPYKTYype 00pa30BaTe/JbHOMH IPOrpaMMbl

JucuummHa ['uaponHeBMONIPUBOL U THAPOITHEBMOABTOMATHKA TOPHBIX MAIIMH BXOAUT
B 06a30ByI0 YacTh yu4eOHOTO MIaHa 00pa30BaTENLHONW MPOTPAMMBI.

Jns  u3ydeHMs ~ JUCLHMIUIMHBI  HEOOXOAMMbI  3HaHHMA  (YMEHMs,  BJIAJCHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUYCHUS TUCIUILTNH/ IPAKTHK:

OcHOBBI ()YyHKITHOHUPOBAHUS THIPOIPUBOJIA

[IpuknagHas MmexaHuka

DNEeKTPOTEXHHUKA

I'mppasnuka

ConpoTuBieHNE MATEPHUATIOB

I'opHbIe MaIMHBI M 000PYIOBaHNE

ABTOMAaTHKa MAlllMH U YCTAHOBOK T'OPHOT'O NPOU3BOJCTBA

3HaHus (YMEHUs, BIAJCHNUS), TOJyYEHHbIE IPU U3YYEHUH JaHHOM TUCLUIUIMHBEI OyayT
HEOOXOAUMBI JJIS1 U3yYeHUS JUCUUIUIAH/TIPAKTUK:

ITpon3BoacTBEHHAA - MPAKTHKA IO OJIYYEHHIO NEPBUYHBIX MPO(PECCHOHANBHBIX YMEHUI
Y HaBBIKOB

['opHbIe MalIMHBI ¥ 000PYIOBaHUE IOJ3EMHBIX TOPHBIX PadoT

Teopus HafeAKHOCTH FOPHBIX MAIIMH U 000pyI0OBAHUS

Hayuno-uccienoBarensckas padora

IIpoekTupoBaHre M pacueT CIEIAIIMX CUCTEM TUAPONPHUBOJOB TOPHBIX MAIIMH U
00opyIoBaHUs

OKcIuTyaTanus, TEXHUYECKOe 00CITy’)KUBAaHHE U PEMOHT TOPHBIX MAIINH

[ToaroToBKa K 3alUTe U 3aIMTa BHITYCKHOM KBaTM(UKAIIHOHHON pabOThI

Opranusanus paboTsl U OOCITYXKHMBAHHUSA TEXHOJIOIMYECKOIO O0OpPYNOBaHMS TOPHBIX
IPEANPUATUI

IIporpaMMupyeMble KOHTPOJIJIEPHI B CHUCTEMAxX aBTOMAaTHU3allMM MPOM3BOACTBEHHBIX
IIPOLIECCOB

IIponsBoacTBEHHAs - MPEAIUIIOMHAS IPAKTUKA

3 Komnerenuun ody4aromerocsi, popmupyemsblie B pe3yJibTaTe 0CBOCHUS

AMCHUIIMHBI (MOAYJIs1) U INIAHUPYeMble Pe3yJbTAThl 00y4YeHU st

B pesymbrate OCBOEHHS AMCHUIUIMHBL  (MOAynsl))  «[ MAPONHEBMONPUBOA U
THJIPOITHEBMOABTOMATHKAa TOPHBIX MAIIMH» OOY4YaloMIMHCs JOJDKeH 001agaTh CIeTyIOIUMU
KOMIETEHIUSIMHU:

CTpyKTypHBIi [Tnanupyembie pe3ybTaThl 00yUCHUS
DJICMCHT
KOMIETEHIIUU

[TK-16 TOTOBHOCTBIO BBITIOTHATH IKCIIEPUMEHTAIBHBIC B JTA0OPAaTOPHBIC UCCIICIOBAHMS,
HHTCPHNPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTAThI, COCTABJIATH U 3alIUIIATE OTYCTHI




3HaTh

- OTIpeICIICHHS], TIOHSATHSI, PABUJIA U TIPOLIECCHI IO TUCIUTIIINHE HA YPOBHE
OCBOCHUA MaTepI/Iaﬂa, HpGI[CTaB.HeHHOI‘O Ha ay,Z[I/ITOpHBIX 3aHATUAX C
JIOMOJIHUTEIBHBIM HCIOJIb30BAHMEM OCHOBHOM U JOMOIHUTEILHON
JIUTEPATYPBI, & TAKIKE IIYTEM UCIOJIb30BAaHUS BO3MOKHOCTEN
WH()OPMAITMOHHON CpeIbI

- IpaBHJIa U MIPOIIECCHI TPOBEACHUS SKCIIEPUMEHTAIBHBIX U Ja00paTOPHBIX
MCCIIEIOBAHUH C HEMMOCPECTBEHHON OIIEHKON X pe3yJIbTaTOB

VYmeTb

* CaMOCTOATENBHO PUOOPETaTh JONOJHUTEIbHbIE 3HAHUS U YMEHUS;

* apryMEHTUPOBAHO OOOCHOBHIBATH MOJIOKEHUSI TPEIMETHOM 00IacTn
3HAHUS;

* apryMEHTHUPOBAHO OOOCHOBHIBATh U OLIEHUBATh PE3YJIbTATHI
9KCHEPUMEHTAIBbHBIX U JJAOOPATOPHBIX UCCIIEAOBAHUM C IPEIOCTaBICHUEM
OTYETOB

Bnanets

* HaBBIKAMU U METOJIMKaMH 0000IIEHHS Pe3yIbTaTOB PEIICHHUS;

* crtoco0aMu OIEHUBAHUS 3HAYMMOCTH U MPAKTHYECKOW IPUTOJHOCTH
MOJIYYCHHBIX PC3YJIbTATOB

* 00Ccy)11aTh cr1oco0bl 3G(HEKTUBHOTO PEIICHHS TTOCTABICHHBIX 3a71a4

¢* HaBbIKaMH HCCJICOAOBATCIIA, CHOCO6HOFO HHTCPHIPCTUPOBATH IMOJTYYCHHBIC
pe3yabTaThl SKCIIEPUMEHTAIIBHBIX U JIA0OPATOPHBIX HCCIICOBaHUI




4. CTpyKTypa, 00b€éM U coaep:KaHue TUCIUIIIMHBI (MOXYJIsST)
OO0mas TpyI0eMKOCTh NUCIMIUIMHBI COCTABIsET 3 3a4eTHHIX eauHull 108 akasa. yacoB, B TOM
1205 (03) (S
— KOHTaKkTHas padoTa — 7,9 akan. 4acos:
— ayUTopHas — 6 akaJl. 4acos;
— BHeayauTopHas — 1,9 akaz. yacoB
— caMmocTosITenbHas pabota — 96,2 akaj. 4acos;

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yaca
®dopma aTTecTaluy - 3a4€eT

AynuropHast
KOHTaKTHasi paboTa
(B akan. yacax)

®dopma TeKyLero
Bug KOHTPOJIA
CaMOCTOSITEIBHON |  ycreBaeMOCTH U
padotsl MIPOMEKYTOUHOM
aTTecTaluH

Pasnen/ rema
JUCIMITIUHB

Kon
KOMIICTCHIINN

Kypc

nab. MpaKT.
3aH. 3aH.

Jlek.

CaMocrosTelbHas
pabora crynenra

1. Tema 1

CamocrosiTeIbHOE
n3ydeHue yaeOHoH
1 HAy4HOH
JIUTEPATYPBIL.
Iounck
JIOTIOJIHUTENIbHOM
“HpOpMAIIHU 110
Teme (pabota ¢
oubmorpaduuec | MuamBuayamsHOE
KHM MaTepuaiamy, | cobecemoBaHue.
4 0,251 0,25 [0,25/0,25U] 12 C 2JIEKTpOHHBbIMU | MHauBMayansHOE IIK-16
6ubanoTeKaMu u COOOIIEHUE Ha

S0P, 3aHATHH.
MHPOPMAIIOHHO-
KOMMYHHKAI[HOHH

bI€ CeTH
Wurepuer).
IToxaroroBka Kk
MIPaKTHIECKOMY,
nabopaTopHOMY
3aHATHAM

1.1 OOmue cBexeHuss o
MPUBOIaX TOPHBIX MAIINH

Wroro no pazneny 0,25 | 0,25 10,25/0,251| 12

2. Tema 2




2.1 OOBeMHBIE

CamocrosiTeTbHOE
n3ydeHue yaeOHoH
U Hay4HOH
JIATEePaTyphL.
Iounck
JIOTIOJIHUTENILHOM
“HpOPMAIIHU 110
Teme (paboTa ¢
oubmmorpaduaec
KM MaTepHaiamy,
C JICKTPOHHBIMH
OoubnanoTexaMu U

WNuauBunyansHoe
cobecer0BaHuE.
NuauBunyansHOE
coo0IIeHrE Ha
3anatuu. [IpoBepka

0,25 | 0,25 10,25/0,251| 12 UHAUBUTYaJIBHOTO IIK-16
THIPOMALINHBI ’ ’ ’ ? S0P, AMBHILY
3aJIaHUs ¥ €rO
MH(POPMAIIOHHO-
3ammTa. 3ammuTa
KOMMYHHKALMOHH
oTyera 1o
bre et naboparopHOU
Wurepuer). patop
pabore.
IToaroroBka Kk
MPaKTUIECKOMY,
nabopaTopHOMY
3aHATHUSM,
BBITIOJTHCHHE
MIPAKTUUECKUX
pabor.
Hroro no pazneny 0,25 | 0,25 10,25/0,251| 12
3. Tema 3
CamMocTosiTenbHOe
n3ydeHue yaeOHoH
1 HAy4HOH
JIUTEPATYPBHIL.
ITouck
JIOTIOJTHUTENBHOMN
“HPOPMAIHH 110
(bopman WNuauBunyansHOe
Teme (pabota ¢
cobeceoBaHue.
oubmmorpaduaec
WNuauBunyansHOe
KHM MaTepuallaMH,
cooOuieHue Ha
C 3JIEKTPOHHBIMHU
3.1 T'mapoanmapatypa u 3aHaTud. IIposepka
. OnOIMOTEKAMH U
YCTpOHCTBa YIPaBICHUS 0,25 | 0,25 ]0,25/0,251] 12 0P HMHIMBHUyaJIbHOTO IIK-16
THUIPOTIPUBOIAMHU ’ 3aJIaHUs ¥ €rO
APOTIPHBOL MH(POPMAIIOHHO- A
3ammTa. 3amuTa
KOMMYHHKaIIUOHH
oTueTa 1o
ble cetn naGopaTtopHOi
Wurepuer). parop
pabore.
IToaroroBka Kk
MPaKTUIECKOMY,
nabopaTopHOMY
3aHATHUSM,
BBITIOJTHECHUE
MIPAKTUUECKUX
pabor.
Wroro no pazngeny 0,25 | 0,25 10,25/0,251| 12

4. Tema 4




CamocrosiTeTbHOE
n3ydeHue yaeOHoH
U Hay4HOH
JIATEePaTyphL.
Iounck
JIOTIOJIHUTENILHOM
“HpOPMAIIHU 110
Teme (paboTa ¢
oubmmorpaduaec
KHM MaTepHajIaMH,
C JICKTPOHHBIMH

WNuauBunyansHoe
cobecer0BaHuE.
NuauBunyansHOE
coo0IIeHrE Ha
3anatuu. [IpoBepka

4.1 OObeMHBIE OHOJIMOTEKAMH U
0,251 0,25 | 0,2/0,2U 14 HWHJUBHUIyaJIbHOTO IIK-16
THIPOIPUBOIBI 20P,
3aJIaHuUs ¥ €ro
MH(POPMAIIOHHO-
3ammTa. 3ammuTa
KOMMYHHKALMOHH
oTueTa 1o
bIe ceTH J1a00paTOPHO
Wurepuer). patop
pabore.
IToaroroBka Kk
MPaKTUIECKOMY,
nabopaTopHOMY
3aHATHUSM,
BBITIOJTHCHHE
MIPAKTUUECKUX
pabor.
Hroro no pazneny 0,251 0,25 | 0,2/0,2U 14
5. Tema 5
CaMoCTOsTEIbHOE
n3ydeHue yaeOHoH
1 HAy4HOH
JIUTEPATYPBHIL.
[Touck
JIOTMIOJIHUTEIIbHOMN
“H(OPMAITUH 110
(bopman WNuauBunyansHOe
Teme (pabota ¢
cobecenoBaHHE.
oubmmorpaduaec
WNuauBunyansHOe
KHM MaTepuallaMH,
coo0IeHue Ha
C 3JIEKTPOHHBIMHU
5.1  TI'mapoauHamuyeckue GubnnoTekamu i | oo H: Iposepka
) 0,25 0,2 0,3/0,31 | 12,2 WHJABHIyaJIbHOTO IIK-16
nepenadu S0P,
3a/IaHuUs ¥ €ro
MH(POPMAIIOHHO-
3ammTa. 3amuTa
KOMMYHHKaIIUOHH
oTueTa 1o
ble cet J1a60paTOPHOM
Wurepuer). parop
pabore.
IToaroroBka Kk
MPaKTUIECKOMY,
nabopaTopHOMY
3aHATHUSM,
BBITIOJTHECHUE
MIPAKTUUECKUX
pabor.
Wroro no pazngeny 0,25 0,2 0,3/0,31 | 12,2

6. Tema 6




6.1 IIneBMONIpUBOABL

U Hay4HOH

JIATEePaTyphL.
Iounck

JIOTIOJIHUTENILHOM
“HpOPMAIIHU 110
Teme (paboTa ¢
oubmmorpaduaec
KHM MaTepHataMy
C JICKTPOHHBIMH
OoubnanoTexaMu U

CamocTosiTensHoe
n3ydeHue yaeOHoH

s

WNuauBunyansHoe
cobecer0BaHuE.
NuauBunyansHOE
coo0IIeHrE Ha
3anatuu. [IpoBepka

0,25 0,4 [0,25/0,25U] 16 0P HWHJUBHUIyaJIbHOTO IIK-16
> 3aJJaHus U €ro
MH(POPMAIIOHHO-
3ammTa. 3ammuTa
KOMMYHHKALMOHH
oTyera 1o
bIe ceTH J1a00paTOPHO
Wurepuer). patop
pabore.
IToaroroBka Kk
MPaKTUIECKOMY,
nabopaTopHOMY
3aHATHUSM,
BBITIOJTHCHHE
MIPAKTUUECKUX
pabor.
Hroro no pazneny 0,25 0,4 [0,25/0,25U] 16
7. Tema 7
CamocTosTeTbHOE
n3ydeHue yaeOHoH
1 HAy4HOH
JIUTEPATYPBHIL.
[Touck
JIOTMIOJIHUTEIIbHOMN
“H(OPMAITUH 110
(bopman WNuauBunyansHOe
Teme (pabota ¢
cobecenoBaHHE.
oubmmorpaduaec
WNuauBunyansHOe
KHM MaTepuallaMH,
N coo0IeHue Ha
7.1 YcrpoiictBa C 3JIEKTPOHHBIMHU
ABTOMAaTHYECKOTO GubnnoTekamu i | oo H: Iposepka
4 0,5 0,4 0,5/0,51 18 WHJABHIyaJIbHOTO IIK-16
yHOpaBiIeHHS THIPO U 20P,
ITHEBMOTIPUBOAAMHU MH(POPMAIIOHHO- SAIAHMA 1 €ro
3ammTa. 3amuTa
KOMMYHHKaIIUOHH
oTueTa 1o
ble cet J1a60paTOPHOM
Wurepuer). parop
pabore.
IToaroroBka Kk
MPaKTUIECKOMY,
nabopaTopHOMY
3aHATHUSM,
BBITIOJTHECHUE
MIPAKTUUECKUX
pabor.
Wroro no pazngeny 0,5 0,4 0,5/0,51 18
8. IIpoMeKyTOUYHBIH KOHTPOJIb
[Toaroroska k
8.1 3auer 4 A TIK-16
3a4ery
Hroro no pasneny
HUroro 3a cemectp 2 2 2/21n 96,2 3a4éT




HTtoro mo AUCIHUIIINHE | 2 | 2 | 2121 |96,2| 3a4eT TIK-16




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

1. TpamuuumonHsle 0Opa3oBaTeIbHbIE TEXHOJOTMH OPUEHTUPYIOTCS Ha OpraHMU3alNIo
00pa30oBaTeNbHOTO  TPOIECCa, MPEANOIAraloNulyl0 TMPSAMYI0 TPAHCIALWIO 3HAHUM  OT
npenoAaBaTenss K CTyJeHTY (IIPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOJIOB 00y4eHHUsT). Y4ueOHas NeATeIbHOCTh CTYACHTa HOCUT B TAKUX YCIIOBHSX, KaK MPaBUJIO,
PETPOAYKTUBHBIN XapakTep.

®opMbI yUeOHBIX 3aHATHH C UCTIONB30BAaHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

Nndopmannonnas Jekuuss — TOCIEIOBaTeNbHOE M3JOKEHHE Marepualia B
TUCITUTUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEHMYIIECTBEHHO BepOaTbHBIMH CPEICTBAMU
(MOHOJIOT TIpemno/1aBaTes).

[IpakTueckoe 3aHsATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB IO
MPEJIOKEHHOMY allTOPUTMY.

2. TexHonoruu mpobIeMHOT0 OOydeHHsI — OpraHu3alys 00pa3oBaTEILHOIO Ipolecca,
KOTOpasi mpeJoiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIUH JJi1 CTUMYJIMPOBAHMS aKTUBHOW MMO3HABATEIIbHOU JEATEIbHOCTH CTYJEHTOB.

®opMbI yUeOHBIX 3aHATHI C UCTIOI30BAaHUEM TEXHOJOTHUN MTPOOJIEMHOTO O0YICHHUSI:

[IpoGnemHass nekmusi — U3JIOKEHHE MaTepuana, MPEArnoaralpiee MOCTAHOBKY
NpOOJIEMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE PAa3IMYHBIX HAy4YHBIX TOJIXOOB,
ABTOPCKHME KOMMEHTApPUHU, CBS3AHHBIE C PA3IMYHBIMU MOJIEISIMU WHTEPHPETALUHN U3y4aeMOI0
MaTepuaia.

[IpakTuyeckoe 3aHATHE B (hOpME MpaKTHKyMa — OpraHu3anus y4eOHOW paboThl,
HalpaBjeHHAsT Ha PEIICHHE KOMIUICKCHON ydeOHO-TI03HABaTEIbHOW 3a1aud, TPEOYIomen OT
CTYyJIeHTa MPUMEHEHHUSI KaK HAYYHO-T€OPETHUYECKUX 3HAHUMU, TaK U MPAKTUYECKUX HABBIKOB.

3. TexHomoruu mMpoeKTHOro oOydeHusi — opraHu3alus 00pa30BaTEILHOIO IMpolecca B
COOTBETCTBUHU C aJITOPUTMOM TOJTAlHOTO PENICHUs MPOOJIEMHON 3aadyd WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npeanonaracT COBMECTHYIO yueOHO-TO3HABATENIbHYIO 1€ATEIbHOCTh
TPYNIBI CTYJICHTOB, HAMIPABJICHHYIO Ha BBIPAOOTKY KOHIICTIIIMU, YCTAHOBJICHUE IENeH U 3a1ad,
(GOPMYITUPOBKY O0XXKHIIAEMBIX PE3yJIbTaTOB, OMpECIICHHE NPHUHIUIIOB M METOAMK PEIICHUS
MOCTaBJICHHBIX 3a/ay, IJJaHUPOBAaHUE XoJa padOThl, MOMCK JOCTYHNHBIX M ONTHUMAJIbHBIX
pPECypCOB, MO3TAMHYIO peaTu3alyio TIaHa paboThl, MPE3CHTALUI0 PEe3yabTaTOB pabOThI, UX
OCMBICIICHUE U PEDIICKCHIO.

OCHOBHOH THII IPOEKTOB:

HccnenoBaTenbCckuii MPOEKT — CTPYKTypa MpubimxeHa K (opMaTry HaydHOTO
UCCIICIOBaHMs (JI0KAa3aTeIbCTBO AaKTyadbHOCTH TEMBI, OIpEAeTCHHEe HAyYHOU MPOOIEMBI,
npeaMera U 00bEKTa HCCeloBaHus, Leied M 3ajgady, METOJIOB, MCTOYHUKOB, BBIABI)KEHHE
TUIOTE3bl, 0000IICHNE PEe3yIbTAaTOB, BEIBOIbI, 0003HAYCHHE HOBBIX IPOOIIEM).

4. HTepakTUBHbIE TEXHOJOTUU — OpraHu3alus o0pa3oBaTeIbHOTO Mpolecca, KoTopas
MPEAIIONAaracT akTUBHOE U HEJTMHEWHOE B3aUMOJICHCTBUE BCEX YYACTHUKOB, JOCTHKEHNE HA 3TOU
OCHOBE JIMYHOCTHO 3HAUYUMOIO [Uisi HHUX oOpa3oBaTelbHOro pesyiabTaTa. Hapsagy co
CHEUUATU3UP-BAHHBIMU ~ TEXHOJIOTHSIMH ~ Takoro  poja  OPUHIUN  MHTEPAKTUBHOCTH
IpOCieKUBaeTcsi B OOJBUIMHCTBE  COBPEMEHHBIX  OOpa3oBaTelIbHBIX  TEXHOJIOTHH.
HHTepakTHUBHOCTH OPa3yMeEBAET CyObEKT-CyOBEKTHBIE OTHOLICHUS B X0J1€ 00pa30BaTEIbHOTO
mpolecca U, Kak CleJCTBUE, JOpMUPOBaHUE caMOpa3BUBaroIIelcs HH()OPMaLlMOHHO-PECYPCHOI
CpEJBl.

@opmbl yueOHBIX 3aHITHH C HMCIOJNB30BAHUEM CIHEIUATU3HUPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuusa «oOpaTHOW CBSI3M» — JIEKIMS-TIPOBOKALMS (M3JI0XKEHHE MaTepuaia ¢ 3apaHee
3aIlIAaHUPOBAHHBIMU omMOKaMu), nekius-oecena, JEKLIUS-TUCKYCCHS, JeKIUS-
peccKOHdepeHIIns.

5.  HHdopManmoHHO-KOMMYHHKAIIMOHHBIE ~ O00pa3oBaTeNbHbIE  TEXHOJIOTUH  —
opranusaiys 00pa3oBaTeIbLHOro Mpoliecca, OCHOBaHHAsI HA TPUMEHEHUN



CHEIUAIM3UPOBAHHBIX MPOTPAMMHBIX CPEI U TEXHUUYECKUX CPEACTB paboThl ¢ MHGOpMAIueH.
®opMbl yu4eOHBIX 3aHATUA C MCIOJIb30BaHHEM HH(POPMaIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA:

Jlekuus-Bu3yanuszanusi — HU3JI0KEHHE COAECPKAHUS COIMPOBOXKIAETCS MpE3eHTalUeH
(meMoHCTpaIel yueOHBIX MaTEPHUasoB, MPEJCTABICHHBIX B PA3IMUYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WJUTIOCTPATUBHBIX, TPAPUIECKUX, ayJHUO0- U BHICOMATEPHAIIOB).

[TpakTudeckoe 3ansTre B hopMe Mpe3eHTAINH — MPEICTABICHUE Pe3yIbTaTOB MPOCKTHON
WM  HWCCIIEIOBATENbCKOW  JIESITEIBHOCTA C  HCMOJbB30BAHUEM  CIIEI[MATU3UPOBAHHBIX
MPOTPAMMHBIX CPEJI.

6 YueOHO-MeTOAHYECKOE o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4ar0IMXCS
IIpencraBieHo B npuioxeHuu 1.

7 OueHOYHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTecCTAlluN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOqMUYeCKOe U MH(POPMAIIMOHHOE o0ecnevyeHre JUCHUIIJIMHBI (MOXYJIs1)

a) OcHoBHas1 IUTEpPaTYypAa:

1. Haropusiit, B.C. CpenctBa aBTOMAaTUKU THIPO- U THEBMOCHUCTEM : yuebHoe rnocodue /
B.C. Haropusriii. — Cankt-IletepOypr : Jlans, 2014. — 448 c. — ISBN 978-5-8114-1652-3. —
Tekct : »mekTpoHHBIH // DnexkTpoHHO-OMOMMoTeuHas cucrema «Jlanby : [caiit]. — URL:
https://e.lanbook.com/book/52612

0) JlomosiHUTEIbHAS JIUTEpaATypAa:

1. 'mapomexanuka [ DnexkTpoHHBINA pecypc] : mpaktukym / A. JI. Konsra, B. C. Barun, A.
N. Kypoukun, b. M. T'ab6acoB ; MI'TY. - [2-e uzn., moaror. mo me4. m3n. 2017 r.]. -
Marnautoropck : MI'TY, 2018. - 1 anmektpon. ont. mauck (CD-ROM). - Pexum pocryna
https://magtu.informsystema.ru/uploader/fileUpload ?name=3466.pdf&show=dcatalogues/1/151
4288/3466.pdf&view=true - MakpoOOBEKT.

2. IlpakTukyM 1o 3nekTporuapoaBToMaTnke : mpaktukym / A. JI. Komera, B. B.
Toumnkun, B. C. be3Bepxuuii [1 1p.] ; MarHuTOropckuii roc. TeXxHu4eckuii yH-t um. I'. U.
Hocoga. - Marautoropck : MI'TY um. I'. K. HocoBa, 2019. - 1 CD-ROM. - 3ara. ¢ TuTy. 3kpa-
Ha. - Tekct AJIEKTPOHHBIMN. - URL:
https://magtu.informsystema. ru/uploader/ﬁleUpload"name 3930.pdf&show=dcatalogues/1/153
0503/3930.pdft&view=true (mata oOpamenus: 02.12.2019). - MakpooosekT. - Tekcr
JIEKTPOHHBIN. - CBeneHus AocTynHbI Takke Ha CD-ROM.

3. OcHOBBI (PYHKIIMOHUPOBAHUS THUIAPO- U SJIEKTPOTPHUBOJIOB [ DIEKTPOHHBIN pecypc] :
npaktukyMm / B. C. Barun, A. M. ®unaros, A. JI. Koxbra [u ap.]. - Marautoropek : MI'TVY, 2014.
- 190 C. WL, TaoJI. - Pexum JOCTYyTIA:
https://magtu.informsystema. ru/uploader/ﬁleUpload"name 868.pdf&show=dcatalogues/1/1118
358/868.pdf&view=true . - MakpooOBEKT.

4. IIponopiMoHaIbHBINA THAPOIPUBO [ DIIEKTPOHHBIN pecypc] : 1abopaTOpHBII NMpaKTH-
kyM / E. FO. Mariko, 1. M. Kytny6aes, O. P. [Tandunosa, 1. I'. Ycos ; MI'TY. - Marau-Toropck

MI'TY, 2017. - 1 onekrpon. ont. guck (CD-ROM). - Pexum pocryna:
https://magtu.informsystema.ru/uploader/fileUpload?7name=3368.pdf&show=dcatalogues/1/113
9178/3368.pdf&view=true. - MakpooOBEKT.

5. Konera A.Jl., BanoB C.A., Tounnkud B.B., ®unaros A.M., 3agopoxusiii B./l., Ba-
ruH B.C. OcHOBBI (QYHKIIMOHUPOBAHWUSI THAPABIMYECKUX CHCTEM METALTyprHUeCKOro
obopynoBanus: yueO. mocobue. Marauroropck: M3a-B0 MarHUTOropck. Toc. TeXH. YH-Ta UM.
I''NM.Hocoga, 2011. - 197 c. (nomymeno YMO no o0pa3zoBaHHiO B 00JaCTH Me-TaJUIyprHH B
KauecTBe Y4eOHOTro MOocoOus IJisi CTY/IEHTOB BBICIITUX YYCOHBIX 3aBelie-HUM, 00YJarOIIUXCs 10
CHEHUAIBHOCTH «MeTauTyprudeckue MamuHbel 1 000pynoBa-aue»). ISBN 978-5-9967-0224-4.



https://e.lanbook.com/book/52612
https://magtu.informsystema.ru/uploader/fileUpload?name=3466.pdf&show=dcatalogues/1/1514288/3466.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3466.pdf&show=dcatalogues/1/1514288/3466.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3930.pdf&show=dcatalogues/1/1530503/3930.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3930.pdf&show=dcatalogues/1/1530503/3930.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=868.pdf&show=dcatalogues/1/1118358/868.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=868.pdf&show=dcatalogues/1/1118358/868.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/1139178/3368.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/1139178/3368.pdf&view=true

6. Tounnkun B. B. IIpoekTrpoBaHne 371€MEHTOB METAUTYPIUYECKHX MAIINH U 000py10-BaHUS
[DnexTponHbIi pecype] : yaeOHoe mocobue / B. B. Tounnkun, O. A. ®@unartoa ; MI'TY. -
Maruutoropck : MI'TY, 2017. - 1 snekrtpon. ont. auck (CD-ROM). - Pexum pocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/113
8305/3319.pdf&view=true . - MakpooObekT. - [ISBN 978-5-9967-0975-5.

7. Tounnkun B.B., ®unaror A.M., Ueanos C.A., UnueneB H.A., Konbra A.Jl., Barun
B.C. UccnenoBanue paboOThl B XapaKTEPUCTUK DIEMEHTOB THAPONPHUBOJA METAJUTYPTrU-YECKUX
MamuH: y4e0. mocobwe. Marautoropck: M3a-Bo MarHMTOrOpcK. Toc. TEXH. YH-Ta WM.
I''N.Hocoga, 2014. - 207 c. (gomymero YMO no o0pa3zoBaHHIO B 00JaCTH Me-TaJUIyprHUH B
KauecTBe Y4eOHOTro MocoOus IJisi CTY/IEHTOB BBICIITUX YYCOHBIX 3aBelie-HUM, 00YJarOIIuXCsl MO
CHEIHUAIBHOCTH «MeTauTyprudeckue MamuHbel 1 060opynoBa-aue»). ISBN 978-5-9967-0451-4.

B) MeToanueckue yKa3aHusi:

OcHOBbl  (PYHKIIMOHUPOBAHMUSI ~ THAPABIMYECKUX  CHCTEM  METAJTypTUYECKOTO
oOopynoBanus. JlabopaTOpHBIN MPaKTUKyM MO THAPONPUBONY W ruapoaBromatuke [Tekcr] :
yaeOHnoe nocobue / B. B. Tounnkun, A. M. ®unartos, B. /. 3agopoxusiii u ap.; HoBoTpowutik.
¢un. Mock. roc. MH-Ta cTajei u CIIaBoB (TexHOIOruY. yH-Ta); MI'TY. - Mar-aurtoropck: [0. u.],
2009. - 105 c. : cxemsl, Ta0m.

2. IIponopunoHaIbHBINA THAPONIPUBOJ : J1abopaTtopHblid npaktukym / E. FO. Manko, U.
M. Kyrny6aes, O. P. [Taadunosa, 1. I'. YcoB ; MI'TY. - Marauroropck : MI'TVY, 2017. - 1
aekTpoH. onrt. jguck (CD-ROM). - 3arm. ¢ Turyn. o3kpa”a. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=3368.pdf&show=dcatalogues/1/113
9178/3368.pdf&view=true (mata oOpamenus: 04.10.2019). - Maxkpoobbekr. - TekcT
3JIEKTPOHHBIN. - CBeleHus JOCTYNHBI Takke Ha CD-ROM.

3. Manxo E.1O., Ycos I.T'., KyrniybaeB .M. I'mapomexanuka: Meronuieckue yKazaHus
K KOHTPOJIbHBIM paboTaM st cryaeHToB Hampasienuit 190100, 150400, 150900 wu
cnenmansHocteir 190205, 260301, 260303, 151001, 150400 Bcex d¢opm o0OydeHHUS..
Maruurtoropck: 'OY BITIO « MI'TVY», 2009. 25c.

4. Marko, E. 0. 'mapaBnuka v THAPOMHEBMONPUBO/L : TAOOpAaTOPHBIN MpakTukyM / E.
1O. Manxko, 1. T'. Yco ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 sanextpon. onT. auck (CD-
ROM). - 3arm. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1549.pdf&show=dcatalogues/1/112
4731/1549.pdf&view=true (mara obpamenus: 04.10.2019). - MakpooOsekT. - Tekcr
3JIEKTPOHHBIN. - CBeleHus JOCTYNHBI Takke Ha CD-ROM.

r) lIlporpammHuoe odecnieuenne u UHTEpHET-pecypcehi:

IIporpammHoOe obecnieyeHue

Haumenosanue [10 Ne norosopa Cpoxk neiicTBUS JTULIEH3UH
MS Windows 7
Professional (st J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Ofﬁce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
7Zip cB00OTHO pacnpocTpansiemoe 110 OECCPOIHO



https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138305/3319.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138305/3319.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/1139178/3368.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/1139178/3368.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1549.pdf&show=dcatalogues/1/1124731/1549.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1549.pdf&show=dcatalogues/1/1124731/1549.pdf&view=true

MathCAD v.15
Education J1-1662-13 o1 22.11.2013
University Edition

OeccpovyHO

Autodesk AutoCad
Mechanical 2011 |K-526-11 o1 22.11.2011
Master Suite

0eccpouHo

ACKOH Kowmmac

3D B.16 H-261-17 ot 16.03.2017

OeccpouHo

APM WinMachine

2010 J1-262-12 ot 15.02.2012

OeccpovYHO

DNEeKTPOHHBIE
IUIAKAThI 110

MUCLAILIINHE K-278-11 ot 15.07.2011
«I'unpaBnuka u
THIPOIIPHUBOI

OeccpovYHO

DJIEKTPOHHBIE
IJIAKaThl IO KypCy
«I'unpaBnuka u
THJIPOIIPHBOI)

K-227-12 o1 11.09.2012

0eccpouHo

FAR Manager cB000IHO pacrpocTpansemoe 10

0OECCPOUHO

IIpodeccnonanbHble 6a3b1 JAHHBIX 1 HH(OPMaIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca

CchlIKa

OnexktpoHHas 0a3a nepuoandeckux miganuii East View
Information Services, OO0 «1IBUC»

https://dlib.eastview.com/

HannonaneHas UH(POPMALMOHHO-aHAIUTHYECKAS
cucrtema — Poccuiickuii H”HAEKC HAYYHOTO LIMTUPOBAHUS
(PUHIT)

URL:
https://elibrary.ru/project_risc.asp

ITouckoBast cucrema Axanemus Google (Google
Scholar)

URL: https://scholar.google.ru/

Nudopmannonnas cucrema - EquHoe okHO AocTyma K
HHGOPMAIMOHHEIM pecypcam

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

DenepanbHOE rOCyAapCTBEHHOE OIOJIKETHOE
yupexaenue «DenepanbHblii HHCTUTYT IPOMBIILIEHHON
COOCTBEHHOCTH»

URL: http://www1.fips.ru/

9 MaTepuajibHO-TEXHHUYECKOE o0ecneueHne I CIMIJINHbI (MOIYJIA)

MaTepI/IaJ'IBHO-TCXHI/ILICCKOG obOecrieueHue JUCHHUIIIMHBI BKIIIOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

1. YueOHble ayauTOpHUH AJIs IPOBEICHUS 3aHATHH JICKITMOHHOTO TUTIA: MYJIbTUMETUIHBIC
CpEeICTBA XpaHEHMUsI, Tepeiauul U

npencTaBicHust HHGpoOpMauu

2. Y4eOHble ayIUTOpUU AJIsi MPOBEACHHS MPAKTUUYECKUX U JIaOOPaTOPHBIX 3aHITHIA,
TPYNIOBBIX U WHINBUAYAIBHBIX KOHCYIBTAIIUH, TEKYIIIETO KOHTPOIIS U

MMPOMEKYTOUYHOW aTTECTAIlMU: TEePCOHAIbHBIE KOMIBbIOTEpHl ¢ makerom MS Office,
BBIXOJIOM B IHTEpHET M ¢ IOCTYIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CpEay
YHHUBEpPCUTETA

3. AyauTopun Juisi CaMOCTOSITENIbHON paboThl: KOMITBIOTEPHBIE KIIACCHI; YUTATHHBIC 3AJTBI
OMOIMOTEKH: TIEpCOHATBHBIE KOMITBIOTEPHI ¢ TakeToM MS Office, BbI-

X07I0M B VIHTEpHET U ¢ JIOCTYNOM B 3JIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaATEIbHYIO
cpely YHUBEpCUTETA

4. TlomemieHne A XpaHEHHS M NPOPUIAKTHYECKOTO OOCIYKMBAaHUS YueOHOTO
obopynoBanus: CTemiaku sl XpaHEeHUs y9eOHO-HATJISIHBIX TOCOOMIA 1

WGﬁHO-MGTONquCKOf/’I JTOKVMEHTAITUN.



[Tpunoxenue 1

Y4eOHO-MeTOoAUYECKOE 0OOecTIeYeHHe CAaMOCTOATEIbLHOM padoThl 00y4Yarommxcst

Ilpumepnvie 3a0auu no meme « ' MAPOMAITMHBI

3apaua 1. [Inacmunuamoulti Hacoc umeem credyrwjue pasmepobl.
ouamemp  6HympenHeu  nogepxHocmu  cmamopa D=100  mm;
akcyenmpucumem e=10 mm,; monwuna niacmun 6 = 3 M, WUPUHA
naacmun b = 40 mm. Onpedenums MowHOCMb, NOMPEDIAEMYIO HACOCOM
npu yacmome @pawgenus n = 1450 o6/mun u Oasnenuu Ha vixooe u3

Hacoca p = 5 MIla. Mexanuueckutl K.n.0. NpuHams pasHvim Hy = 0.

3agaua 2. Ha pucynke npedcmasieHa KOHCMPYKMUBHASL cXema
2UOPO3aMKd, NPOXOOHOE cedeHue KOMopo2o OMKPbleaemces npu nooaye

6 nonocme A ynpaeiaouje2o nomoxKa HCUOKOCMU ¢ OAGLeHUEM Dy.
Onpeodenums, npu KAKOM MUHUMATLHOM 3HAYEHUU P, MOJKAMenb
nopwiHs 1 cmodrcem omKpbimb WAPUKOSBLL KIANAH, €CU U3BECHO:
npedgapumenvroe ycunue npyxcunsl 2 F = 50 H; D = 25 mum, d= 15 mm, p; = 0,5 MIla, p> = 0,2
MTla. Cunamu mpenus npeneopeys.

|1

|
3anaua 3. Ha pucynke uzobpasicena cxema pe2yiupyemozo = ' %
ueonvuamozo  opoccens.  Onpedenumv, Ha  KaKoe | _pz_ £ : - =
paccmosinue | HeobXoO0umo  808uHYmMb  u2ny 8 = =
opoccenupyioujee omseepcmue 0 obecneyeHus: nepenaoa 77 ,/277777777%
oasnenusn A, = pi— p2 = 3 Mlla, ecnu yeon uenvt a. = 30°, L 1

ouamemp Opoccenupyioujeco omseepcmus D = 6 mm, e2o

Koaghuyuenm pacxooa u = 0,8, pacxoo scuoxocmu Q = 1,2 1/c, nnomrnocms paboueti sHcudkocmu
p =900 xe/m3.

Yrkazanue. Ilnowaos opoccenupyrowezo xoavya onpedeaums no npudaudcerHol popmyne S = Sp —
Su, eoe So—nnowaob omeepcmus, Sy — naowaos ueisl 6 cewenuu 1—I.

Ilpumepnuvie 3a0auu no meme «I'uoponpueoowt»



Bapaua 1. Ha  pucynke  npeocmasnena
KOHCMPYKMUBHAS CXeMd pe2ylamopa pacxood Py F2
(knanan, obecneuugarowuii NOCMOSHCMBO

pacxooa). Owu cocmoum u3 Kopnyca 1 c =
Opoccenupyiouumu omeepcmusamu 4, N0OBUINCHO20 —¥—=———=— = ©
nayHocepa 3 ¢ opoccenupyrowum omeepcmuem 2 u L =

npysxcunvl 5. Onpedenums, npu KAKOM 3HAYEHUU

A

cunol  npyscunol  Fy,  pecynamop  6ydem

obecneuusamev pacxoo Q = 5 a/mum, eciu 5. Py
ouamempol D = 20 mm, d = 3 mm; ko3¢hhuyuenmol

T - - 3
pacxooda opoccenupyrowux omeepcmuii i = 0,8, nromrnocme paboueti xcuokocmu p = 900 xe/m’.
Cuumams, umo 6 npeoenax paboyezo Xxo0a NAYHICEPA CUNA NPYHCUHBL OCAEMCA-TIOCTOSTHHOM.

3agaua 2. Ha pucynke npeocmasiena KOHCMpPYKMUHAs cxema

12 3 4 5
peayiamopa pacxooa (Kianaw, obecnequsaroujuii HOCMOosIHCME0 7 ok Ll i -
pacxooa). On cocmoum u3 kopnyca 1 c opoccerupyiowumu / / / - Z'
omeepcmuaAMuU 4, N008UAHCHO20 NyHXICcepa 3 ¢ Opoccenupyrouwum P m: \ Y. NG /\/ E yo
omeepcmuem 2 u npyxcunvl 5. Onpedenumv, npu KaAKom 7 \\%\\E\{l \Ag 7
3HaueHuu cunvl npyscunsl Fy, pecynamop 6yoem obecneyusamo ///////%;‘—477774;74777 /

7.

pacxoo Q = 5 a/mun, eciu ouamempor D = 20 mm, d = 3 mm;
Ko3ghuyuenmol pacxooa opoccenupyrowux omeepcmuil u = 0,8, niomnocms pabouell HcuoKocmu
p = 900 ke/m’. Cuumamo, umo 6 npedenax pabouezo xX00a NAYHICEPA CULA NPYIHCUHBL OCACTICH-
NOCMOAHHOU.

3apaua 3. JKuokocms ¢ niomnocmuto p = 900 xe/m’® u észxocmoio v = 0,01 Cm naznemaemcs no
20pU30HMANLHOMY Mpyoonposody orunou | = 4 m u ouamempom d — 25 mm. Onpedenums oasnenue
8 HAYAIbHOM CeYeHUlU, eciu 8 KOHeYHOM CeyeHuUu mpyobonpogooa dasieHue ammocpepHoe, pacxoo
arcuoxocmu Q = 6 a/c; wepoxosamocms cmerHok mpyoonpogoda A = 0,06 mm.

Ilpumepnoie 3a0auu no meme «I'uopoasmomamuray

3apaua 1. Bo30dyx noo u30bimouHubIM OdsleHuem pg Nooaemcs K
nneemooamuuxy oemanu A. Ilpoxoos yepes nneemoopoccens I ¢ npoxooHvim
ceuenuem (Ouamempom d= 1 mm), 3amem uepes 3a30p, 0oOpasyemulil Cpe3oM
conna C u nogepxnocmvio oemanu A, 6030yx nocmynaem 6 ammocgepy.
Onpedenums, npu Kakom 3azope X nokasauue manomempa M b6yoem paeno

0,5po, ecau ouamemp cpesa conna d>=1,5 mm. Koagguyuenmor pacxooa

yepe3 opoccendv /] u 3a30p 00unakoswl. Cuumams 6030VX HECHCUMAEMBIM, €20
ckopocmb 6 kamepax B u K pasna nynio.



3amaya 2. Ha pucyHke mokazaH rujpoanmapar, 3
Ha3Ha4YeHHE KOTOPOTO 3aKJI0YaeTCsl B TOM, UYTO B Cllydae . 7\
paspymieHus TpybompoBoma 1 kiamaH 3 TepeKphIBacT a
OoTBEpCTHE 2 W TEM CaMbIM MPEMATCTBYET BBIOPOCY

paboueil JKUAKOCTH U3 THApPOcUCcTeMBL. [Ipu HOpMaIbHOMI ZZZ ~ YTTO0T
paboTe Tmepeman JdaBIEHUS B TOJOCTSIX a U B, ///
00yCIIOBIIEHHBI  CONPOTUBIECHHEM  OTBepcTHil 4, Lol

HEJOCTATOYEH IS

NN

If

CXKaThUsl NPYKUHBI 5 W KiIanmaH 2 MO JIEUCTBUEM CHWJIbI MPEIBAPUTEIHHOTO

nopkatus npyxkuHsl Fo = 200 H naxomutrcss B KpallHEM MpaBOM TNOJIOKEHHHU. OmnpenenvTthb
MUHUMAaJIbHOE 3HaueHue pacxona Q, mpu KOTOPOM KjamaH 3 HauyHEeT MepeMelaThCcsl BIEBO, €Cld

HN3BCCTHO.

orBepctuit U = 0,62; MIOTHOCTH XUAKOCTH p = 900 kr/m3.

D = 20 MM; cyMMapHas TIomas oTeepeTuit 4 So = 0,5 cm?; koabduimenT pacxoaa

Bripazuts B 0011emM Bujie Cuily, ¢ KOTOpOH KiiamnaH 3 OyAeT NpuKUMaThes K CeUly B ciaydyae

paspyuieHus: TpyoonpoBoja 1, IpUHSAB: MaKCHUMAJbHBIM X0/ KialaHa X; EeCTKOCTb HPYKUHBI C;

auaMeTp otBepcTus 2d; naBieHHe Ha BXOJE B THIPOAMNIAPAT Py

IIpumepHoe 3aganue no JadopaTopHoi padore.

[lo ncxoaHBIM AAaHHBIM JUIsl ABYX TUAPOCHCTEM, IOKa3aHHBIX Ha puc. 1, ompenenutsb
CKOpPOCTHBIEC U CHJIOBBIC ITapaMeTphl TUAPOLMINHApA. Pe3ynbrarsl BBecTH B Tabmuiy. OOBSCHUTH

MOJTy4YEHHBIE PE3YIbTATHI.
XEMA 1

nparo xod 71/

I:::

0pamksIl Xo0

pacrpedenumer

L om

_ OOPITHBI K/AanaH
[pedoxparumenstsi

KAdnaH

OXEMA 2

npaou xod i

e

0pamkBId X00

Dacrpedenumens

Pucynok 1 — I'mapaBnuyeckue cxeMbl TOAKIIOUEHUS THAPOLMINHIPA



Cxema 1

Cxema 2

[Ipsamoit xon

OOGpatHbIi X011

[Ipsamoii xon

OO6patHbIf X011

Huamertp
nopuHsa D, Mmm

Juamerp mTOKA
d, MM

JlaBrienue
HOMHUHAJILHOE P,
MIIa

HoMuHaneHbIH
pacxon Q, n/MuH

IInomane
MOPILIHEBOU
MOJIOCTH, ST

ITmomans
IITOKOBOU
IMOJIOCTH, SIIT

CxopocTh mTOKa
v, M/c

Ycunue Ha
mroke F, H

DJIeKTPOruApaBInYecKasi cxeMa ¢ NpUMeHeHNeM T3 bIOHKIHU
Jlst 3arpy3Ku M BRITPY3KH JIeTajeii ABEph KOTJA JOJKHA OBITh OTKPBITA HA KOPOTKOE Bpems. st
OTKPBITHSI W 3aKPBITUSI JABEPH CIYXKUT JBYXCTOPOHHUH UWIWHApP. YTMPaBICHUE IMIIMHIPOM
BO3MOKHO, KaK C TOMOIIbIO PYYHOM KHONKH, TaK M OT HOXXHOW mnenanu. Ilocne okoH4aHus
BO3JICUCTBHS HA COOTBETCTBYIOIIYIO KHOMKY WJIM TMEAallb MUJIWHIP JODKEH COBEPIIUTH OOpaTHBIN

XOJ1 U 3aKpBITh IBEPb KOTJIA.
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DJIEKTPOruApaBIMYeCKasi cXeMa ¢ IPUMEeHEeHHeM JIOTHYeCKOH (PYHKIMHU «HCKII0YeHHOe
«MJIN» B cxeme (pynkuuss HE WIIN)»
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2 SJICKTPHUYCCKada CXEMa C HOpMaJIbHO PAa30MKHYTHIMHU KOHTAKTaMU
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3. Cucrema ynpasJieHHsl IOCJI€A0BATEIbHOCTBIO 1eiiCTBUI MO JABJIEHUIO U MIyTH

lar 1

3anonaute QYHKIUOHATBHYIO Auarpammy. [lomHHTEe, 4TO yCIOBHUS 3amycka 3a/aHbl B OMHCAHUU
npobaembl. O003HAUbTE KOHEYHBIN BBIKIIOYATEIh, KOTOPBIH KOHTPOJUPYET KpaiHee BEpXHEE
MOJIOKEHUE TOKA Kak S1 u S2 11t KpallHEro HUKHETO MOJIOKEHHUSI.

CDyHKLI,MOHaﬂbHaﬂ Anarpamma

SnemeHTbI Bpens, cox
[ R I O T T I
Harmseniopaime Ofoanaqs- | CocTtoRHMe
Hisg ifar
1 2 3 i ]
Trassii |
BHEOHATEN S0
Khonea TTYCK S1
Pacrpepenirans Y1 i SN L I ——————
0
Linnmupp A 1 _{
—_— .T_.__.____ i |' |'
J 0 |{ .' J
[
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Ilar 2. H300pa3urte ruipaBIHYeCKYI0 CXeMY

 Jlna ympaBneHus TUAPABIMYECKUM [MIMHAPOM TNpUMeHHTe 4/2  3JIeKTPOMarHUTHBINA
pacrpeneuTels ¢ IPYKUHHBIM BO3BPATOM.

* JloHMkeHuEe CKOPOCTH JOJKHO IPOU3BOAUTHCS MJsl MOTOKA, TEKYIIET0 B APOCCEIUPYIOLIUN
KJIallaH, a He 715 IOTOKA, TEKYILIETO U3 HETO.

* [ToMHHTE, YTO BEC 3aMPECCOBOYHOTO MPUCTIOCOOJICHUS CO3/a€T PACTATUBAIONIYIO CHITY HA IITOKE.

* [TonmosxeHre KOHEUHOTO BHIKJIFOUYATENSI HA CXeMe 0003HAaYaeTCsl BEPTHKAILHOU 4epToH ().
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lar 3.U300pa3uTe 3J1eKTPUUYECKYI0 CXEMY

IomokeHus peie:

pene K1 BKIIFOYEHO: pacrpeaciInTe/ib IICPEKIIIOYCH, IITOK BBIABUTACTCA,

perne K2 BKIIIOYEHO: IITOK B KpailHEM BTSHYTOM IOJIOKEHUH,

penie K3 BKIIOYEHO: ITPEBBILIEHUE JABICHMS,

pene K4 BKIIOYEHO: IIITOK BTATUBAETCS

24y 1

o

S0 = MABHLIA BRKNOYATENL 54 = KHOMKA NoOTeepxasHus
§51/52 = KOHEYHBIA BLIKMOYATENE B1 = pena QasneHus

&3 = kHonxa MYCK




MNPUJITOKEHMUE 2
OuneHo4yHble cpeacTBA 1/ NPOBEAeHUSI IPOMEKYTOUYHOM aTTeCTAUM
a) Ilnanupyemble pe3yabTaThbl 00y4eHHS H OLICHOYHbIE CPeACTBA VI IPOBeIeHHUS TPOMEKYTOYHOM aTTeCTAlluM:

[Ipunoxenue 2

CTpyKTypHBI
3JEMEHT

KOMIIECTCHIIUH

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouHble cpencTBa

IIK-16 - rOoTOBHOCTHI0 BBINOJHATH IKCIIEPHMEHTAIbHbIC U JIA00PATOPHBIEC HCCJICJOBAHNS, HHTEPNPETHPOBATHL NOJYy4YeHHbIe Pe3yJbTaThl,
COCTABJIATH M 3aIIMIIATH OTYEThI

3HaTh

- ompeneNieHWs, TOHATHS, TpaBWwiIa U
Mpolecchl MO JUCHMUIUIMHE Ha YpOBHE
OCBOCHHSI MaTepualia, MPECTaBICHHOTO Ha
ayJIUTOPHBIX 3AHATUSAX C JIOMOJHUTEIbHBIM
HCITOJIb30BaHUEM OCHOBHOH u
JOTIOJTHUTEIBHON  JUTEpaTypbl, a TaKxke
yTeM HCIIOIL30BaHUS BO3MOKHOCTEH
MH(POPMALIMOHHOM Cpe/Ibl

- TpaBWjia ¥  TPOIECCHl  IPOBEICHHS
AKCIEPUMEHTAIbHBIX n 1ab60paTOPHBIX
HCCIIEIOBAHUM C HEMOCPEICTBEHHOM OLICHKOM
UX Pe3yJabTaTOB

1.YTo Ha3pIBaeTCA TUIPONPUBOIOM, a UTO THApOTIEpeaadeii?

2.Kak penstcss 1O SHEPreTMYECKOMY IPUHLMILY T'HAPONPUBOABI U
rujponepeaaymn?

3.B 4em 3akir04aeTcsi IPUHIIMIT ASUCTBUS 0OBEMHOT0 THAPOTIPUBOIA?

4.KakoBbl OTHOCHUTENbHBIE JOCTOMHCTBA W HEAOCTAaTKU OOBEMHBIX
TUAPONPUBOIOB 10 CPAaBHEHHUIO C DJIEKTpoIlleperadyaMHu, MEXaHUYECKUMU
nepegayaMy, MHeBMorepeaadyaMu?

5.B Kakux THAPOIPUBOAAX  MOKHO
TUAPOJIBUTATENIS U KaK 3TO OCYIIECTBIISETCS?

6.Kakoe BiusHHMe Ha pPabOTy THAPONPHUBOAA OKA3bIBACTCS BSI3KOCTD
paboueit KUIKOCTU?

7.Ha paboTre Kakux THIPONPUBOJIOB M KaK CKa3bIBACTCS CKUMAEMOCTb
paboueit KUIKOCTU?

8.Kakyio ponp B paboTe THAPONPHUBOAA HIPAET BO3AYXOHACHIIICHHE
paboueit KUIKOCTU?

9.KakoBBl NOCTOMHCTBA M HEAOCTAaTKU IIOPIIHEBBIX IIECTEPEHHBIX M
IUTACTUHYATBIX HACOCOB?

10. KakoBbI cX0/1CTBa U OTJIMYUS PAIUATILHO — HOPUTHEBBIX U aKCUATIBHO —
MOPIIHEBBIX HACOCOB?

11. Yro Ha3piBaeTcs pabounM 0OBEMOM Hacoca, B KaKUX E€IUHHIIAX OH
n3Mmepsercs?

12. Yo Takoe KOMIIPECCHs )KUJKOCTH B IIECTEPEHHOM Hacoce?

peBEPCUPOBATh  JBHXKECHUE




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIUNU

[Tnanupyemblie pe3yabTaThl 00y4eHUs

OneHouHble cpencTBa

13. OTHOLIEHNEM KAaKUX BEJIHYUH SIBJISCTCI OOBEMHBIN, MEXaHHYECKHH,
ruapasiuueckuii 1 noausit KI1/1 Hacocos?

14. Kakumu criocob6amul peryIupyroT 1oj1adu 00beMHBIX HACOCOB?

15. Korga mnpuMEHSIIOT TUIPOUMJIMHIAPBL €  OJHOCTOPOHHUM U
JIBYCTOPOHHHUM IIITOKOM?

16. YUto yuuThiBaeTcs OOBEMHBIM, THIIPABIMYECKAM U MEXaHUYCCKUM
KIT[ ruapounnunaapa’?

17. B xakoM HampaBJIeHUH MMOPIICHB OYIET ABUTaThCS OBICTPEE U MOYEeMY,
ecyu OyAyT MoJaBaThCs OAMHAKOBBIE pacX0/Ibl paboUe )KUIKOCTH B IITOKOBYIO
U B TIOPIIHEBYIO MOJIOCTh U (HepeHINATEHOTO THAPOIMINHIpA?

18. Kakue ycTpoilcTBa NPUMEHSIIOTCS [JIi TOPMOKEHHUSI TIOPIIHS B
KpaliHUX €ro MOJIOKEHUAX?

19. Kakoe BnusHHE Ha pabOTy OOBEMHOTO THIPOJBHUTATEIs OKAa3bIBACT
IIPOTUBO/IABIIEHUE?

20. Kakumu cmocobamMu MOKHO PperyjJupoBaTh 4YacTOTY BpaleHUs
TUAPOMOTOPOB?

21. Yro Ha3bIBaeTcst pabounM 00bEMOM THIPOMOTOPA U KAKOE BIMSIHUE OH
OKa3bIBaeT HA YACTOTY BpalleHUs: poTopa?

22.Kak wiaccupuuupyroT — paclpeieMTeNIbHbIe  yCTPOMCTBAa IO
KOHCTPYKTUBHBIM ITpU3HaKam?

23. B kakux chydasx B THAPONPUBOAAX HPUMEHSIOT 30JIOTHUKOBBIE,
KpPaHOBBIE U KJIallaHHbIE PACIPEACIUTENHN KUAKOCTH?

24. Kak onpenesnsitoT MoTepy JaBJICHUS B anmnapaTax pacupeaesieHus?

25. Kak knaccupuIMpyroTCs KiIanaHbl JaBJICHUS B THAPOIPUBOIA?

26. Jlyist 9yero mpUMEHSIOTCST PeAyKIIMOHHBIE, OOpaTHBIC TMEPEIUBHBIC U
MpeIOXPAHUTENIbHbBIC KIIAMlaHbI?

27. Jlnd 4yero B THAPONPUBOAAX MPUMEHSIOT JPOCCEIIbHBIE YyCTpOHCTBA?

28. Ot 4ero 3aBUCAT MECTHBIE TUIPABINYECKUE TOTEPU B IPOCCEIAX ?

29. B xakux MecTax THIPOTPUBO/Ia YCTAHABIMBAIOTCS (PUIBTPHI?

30. Kak onpenensercs AuaMeTp ruApOIMHAN THIPOIIpUBOIA?




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIUNU

[Tnanupyemblie pe3yabTaThl 00y4eHUs

OneHouHble cpencTBa

31. Kakumu crioco0aMu OCYIIECTBIISETCS OeccTyreHuaToe
pEeryIupoBaHHE CKOPOCTH BBIXOJHOTO 3BE€HA B THAPOINPHBOAAX OOBEMHOTO
Trna’?

32. Kakoif cnoco0 peryimpoBaHuWe CKOpPOCTH JBWXXEHHS OoJjee
SKOHOMHUYEH?

33. Korga B cucreMe ruAponpuBoja IMPUMEHSIOT APOCCENH, a Koraa -
pETyJISITOPHI TOTOKA?

34. KakoBbl JOCTOMHCTBA U HEJOCTATKHU CXEM I'MJIPOIIPUBOJIA C 3aMKHYTOM
Y PA30MKHYTOM HUPKYJISIIUOHHON KUJIKOCTH?

35.Yem oTnmyaercss  CleNAIIMA  THUAPONPHBOL  OT  OOBIYHOTO
ruponpuBoaa’?

36. KakoB npuHLHUI AEHCTBUS TMAPOIUHAMUYECKUX IIepeaayq?

37.B KkakuxX TOpPHBIX MAaIIMHAX MPUMEHSIOTCA TUIPOAUHAMHYECKUE
nepeaaun’?

38. Kak KOHCTPYKTHUBHO BBITIOJHSAIOTCS THAPpOMYy(Ta?

39. KakoBbl ~ OCHOBHBIC  BHEUIHHE HapaMeTpbl TUAPOMYPTH H
ruapoTpanchopmMaTopoB?

40. KakoBbI TOCTOMHCTBA U HEJOCTATKHU FMAPOIMHAMUYECKHUX Niepeaayq?

41. KakoBbl OCHOBHBIE TpeOOBaHHUsA, TNPEABABISIEMbIE K padboyum
KUAKOCTAM IMAPOIMHAMUYECKHX Niepenayd?

42. Y910 Ha3bIBAIOT MEPENATOYHBIM OTHOIIEHHUEM M  CKOJIbXEHUEM
TUAPOIMHAMUYECKON Iepenadn?

43. KakoBa BHEIIHSs XapaKTePUCTHKA THAPOMY(DTHI?

44. Kakumu crioco0amMu ¥ yCTPOWCTBAMHM HU3MEHSIOT BHJ MOMEHTHOMH
XapaKTePUCTUKU TUIPOMYPTHI?

45. KakoBbl OCHOBHBIE KOHCTPYKTHBHBIE PA3INUUS MEXKIY THAPOMYPTOI
U THAPOTpaHchopMaTopom?

46. Uto Ha3pIBAIOT KO3 (UIIEHTOM TpaHC(hOpMaIUK THIpOTIepeiaun?

47.Yem oOTIIMYAETCS BHEIIHWE XAapaKTEPUCTUKH THAPOMYPTHI U
rusiporpanpopmaropa’?




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIUNU

[Tnanupyemblie pe3yabTaThl 00y4eHUs

OneHouHble cpencTBa

48. Kakue rugpoMyThl Ha3bIBAIOTCS PETYIUPYEMBIMU?

49. I'ne npuMeHs0TCA THAPOMEXaHUUECKHE ITepeiadn?

50. YUTo Ha3bIBAIOT MHEBMOIIPUBOIOM?

51. KakoBbI IOCTOMHCTBA U HEOCTATKH MTHEBMATUYECKOTO MIPUBOA?

52. Kakue ypaBHEHHS UCIIOIb3YIOTCS MPU pacyeTe MHEBMOIPU-BOIOB?

53.Kak paccuuThIBAalOTCS TOTEpU JaBICHHS B  TPYyOOIpoOBOJAX
ITHEBMOCETH?

54. Kak ompenensiercsi pacxoJl Bo3yxa Mo TpyOOIpoBOAY MPH 3aJaHHOM
repenaje 1aBieHus?

55.Kak omnpeznensercs ce4eHHE BO3QyXONpPOBOJA IO pacxony H
JIOTTYyCTUMOW CKOPOCTH BO3/yXa B TpyOe?

56. Kak xiaccupuuupyroTcst THEBMOIBUTATENN?

57. KakoBbl OCHOBHBIE€ pACUETHBIE MTApAMETPhl THEBMOIBUTATE-JIEH U KaK
OHM OIPEIEISIOTCS?

58. Kakue 3ammMTHBIE W YNPABISIONIME YCTPOMCTBA NPUMEHSIOTCS B
nHeBMonprBoAax? KakoBbl 0COOEHHOCTH UX KOHCTPYKIIMH U PabOThI?

59. Kak ocymiecTBisieTcst sHEproodecreuyeHrne MHEBMOIPUBO/IOB U KaKOBa
cxema IMHeBMOoceTu?

60. KakoBbl 0COOCHHOCTH IKCIUTyaTaIl[iy THEBMOIIPUBOOB?

YMmeTn

CaMOCTOSITEIILHO npuobperarh
JOTIOJTHUTEJIbHbIC 3HAHUS U YMEHUS;
apryMEHTHPOBAHO 00OCHOBBIBAThH

MIOJIOKEHUS TTPEIMETHOM 00JIaCTH 3HAHUS
apryMEHTUPOBAaHO  OOOCHOBBIBATH U
OLICHUBATh pe3yabTaThl
AKCIIEPUMEHTANBHBIX ©  JTA0OPATOPHBIX
HCCIAEAOBAHUN €  NIPENOCTaBICHUEM
OTYETOB;

IIpakTH4yeckoe 3a1aHue

Cocmasumo 31eKmpo2udpasiudeckyio cxemy no 3a0aHui0:
[Ipu nuThE MOJ NaBJICHUEM B 3aKPHITOHM JIMTEHHON Qopme pa3BUBAETCsS OYCHb
BbICOKOE AaBieHue. OT 3aMbIKaHUs BYX M0JydOpPM OJTHA U3 HUX (TIOJBIOKHAS)
000pyayeTCs KOJIEHYATHIM PhIUaKHBIM MEXaHU3MOM.
[TpuBox »TOro MexaHW3Ma OCYHIECTBISETCS LWUIMHAPOM JIBYXCTOPOHHETO
JIEUCTBUA.

Ecnu B muTheBoOi opMe HET AeTalId, TO NPH JUTUTEILHOM BO3JCHCTBUN
Ha KHOIIKY C pYYHbIM ynpasieHueM S1 ¢opma 3akpbiBaercs. Ecau ¢gopma
3aKpbITa, aBTOMATHUYECKHU OCYLIECTBIIAECTCS IPOLECC JHUThS TMOJ JaBICHUEM.
OtnuTast neTainb BO3JECHCTBYET HA KOHEUYHBIM BBIKJIIOYATENb S2 U JIUTHEBAs




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIUNU

[Tnanupyemblie pe3yabTaThl 00y4eHUs

OneHouHble cpencTBa

dbopma oTkpbIBaeTcs, TOJNBKO ecii JeTainb OyAeT BhIHYTa U3 (GOPMBI, MOKHO
HAaYMHATh HOBBIM LIUKII.

Curnansl, uaymue ot aaryukoB: «Knomka Bka» (S1) u "OtauBaemas
aeTajlb ecTb B HaauM4uMu" (S2) — COOTBETCTBYIOT BXOJHBIM CHUTHajaM IO
YCIIOBUIO 33JIaHUSl.

IIpaxmuueckoe 3a0anue

Cocmasumu 31eKmpocuopasIuyecKyio cxemy no 3a0anuio:

Hna 3aepy3ku u viepy3ku demainel 08epb KOMAA OO0IHCHA ObIMb OMKPLIMA HA
Kopomkoe épems. [[is1 OomKpbimus u 3aKpbimus 08epu CIYHCUM 08YXCMOPOHHUL
yunuHop. Ynpasnenue yunuHOpoM 803MONCHO, KAK C NOMOWbIO PYUHOU KHONKU,
mak u om HodcHou nedanu. Ilocne okonuanus 6o3Oelicmsus  Ha
cOOmeemcmeylowyl0 KHONKY Ul Nnedalb YUTUHOP OO0NHCeH COBEePUIUMb
06pammblil X00 U 3aKpblmMb 06epb KOMIA.




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIUNU

[Tnanupyemblie pe3yabTaThl 00y4eHUs

OneHouHble cpencTBa

OcHognvle mpebosanust o 2UOPONPUBOOY:

Hna mozo, umodbl npu 3aKpvimuu 08epb KOMIA He yOapalach, HYHCHO ee Ha
KOPOM-KOM PACCMOSHUU OM NOTHO20 3aKPbIMUSL 3AMOPMO3UND.

* Topmodicerue MOINCHO OCYWecmeums ¢ NOMOWbI0 demnghepa (cm. 3cKu3 ycma-
HOBKU).

* Mooicho ucnonvb306amo YUIUHOp ¢ pecyiupyemvim 0eMn@puposanuem 6 KOHye

xo0aq.

Bnanets

HaBBIKAMH U METOIUKAMHU 0000IIEHUS
pPEe3yIbTATOB PEUICHUS;

croco0aMy OICHUBAHUS 3HAYUMOCTH
u MPAaKTUYECKOU NPUTOTHOCTH
MOJTYYEHHBIX PE3YJIHTATOB

o0cyxnath cnoco0sl 3(deKTUBHOTO
pEelIeHNs TOCTaBICHHBIX 3a7a4

HaBBIKAMH YICCIIE/TOBATEIS,
CIIOCOOHOTO MHTEPIPETHPOBATD
HOJTyYCHHBIC PE3yIbTaThI

KonTpoasnas padora
[IpumepHOe 3a1aHNe HA KOHTPOJIBHYIO pabOTy CM. B II1.6.




CTpyKTypHBIi

JJIIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHUS OreHOYHBIE CpelICTBA
KOMITIETEHIINH

AKCIIEPUMEHTAIBHBIX U

1ab0paTOPHBIX UCCIIETIOBAHUI
CTpyKTypHBIi
AJIIEMEHT [Tnaaupyemblie pe3yabTaThl O0y4eHUS OreHOYHBIE CpeNICTBA
KOMITIETEHIIUH

IICK-10.4 cnoco0HOCTHI0 M TOTOBHOCTBIO CO3JaBaTh M JKCILIyaTHPOBATh CHCTEMbl aBTOMATH3AallMH TEXHOJOTMYECKHX IPOILECCOB,
MAIINH H YCTAHOBOK F'OPHOI0 NPOU3BOCTBA

3HaTh

(byHKIMOHATILHBIE BO3MO>KHOCTH
IIPOrPaMMHBIX IIAKETOB,
IIpeIHa3HAYEHHBIX TUTSt

MOJICJTUPOBAHUS CHUCTEM aBTOMATHKH
U o0ecreyuBalOIMX  TOJYy4YCHUE
HEO00XO0IUMOTO JIOCTOBEPHOTO
pe3ynbrarta

Ilepeuenv mem u 3a0anuii 014 NOO2ZOMOBKU K IKIAMEHY:

Kaxkas Hayka Ha3bIBaeTCs aBTOMaTUKOM?

Kak mensitcst cicTeMbl aBTOMAaTUKH IO BBITTOJHAEMBIM (pyHKIIHSIM?

Jnst yero ciyxaT TEXHUYECKUE CPEICTBA aBTOMATUKH?

Kakue ¢QyHKIHMH BBITOTHSIOT AJIEKTPUYECKUE YCTPOICTBA B CHCTEMax

yrnpaBJieHus?

5. Kaxkue ¢yHKIIMM BBITIONHSIOT THAPABIMYECKAE YCTPOUCTBA B CHCTEMAaxX
yrpaBJieHus?

6. Kakve ¢pyHKIHH BBITOTHSIIOT MTHEBMATHYCCKUE YCTPOICTBA B CHCTEMAaX
yrpaBJieHus?

7. Uro sBnsieTcs HocuTeneM uHpopmaruun?

8. Yto moHMMaeTCs o4 CUTHATIOM?

9. Kaxumu MOTyT OBITH CUTHAIIBI 110 BULY?

10. Kakue BeMUMHBI UCIIONIB3YIOTCS B KAUECTBE CUTHAIOB?

11. Yem obecrieunBaroTCs MOSBICHUE CUTHATIOB HHGOpMAITHH?

12. Yto Ha3bIBaeTCS 371EMEHTOM aBTOMATHKU?

13. [{ns yero npeaHa3HavyeHbl SJIEMEHTHl aBTOMATUKH ?

L=




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIUNU

[Tnanupyemblie pe3yabTaThl 00y4eHUs

OneHouHble cpencTBa

14.
15.
16.
17.
18.

19.
20.

21

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

Yrto cobo¥i peACTaBISIET 3IEMEHT aBTOMATUKHU ?

Kaxk nogpazaensrcs 31eMeHThl aBTOMaTUKU?

Yem oTim4aeTcs aKTUBHBIM 3JIEMEHT OT MaCCUBHOIO?

UemM pa3nuyuaroTcsi peBEPCUBHBIE U HEPEBEPCUBHBIEC SJIEMEHTHI?

Kak paznuuaroTcst smeMeHTHl 1Mo ¢GopMe MPEACTABICHHS BXOIHOTO H
BBIXOJHOT'O CUTHAJIOB?

Kaxkoii 3;1eMeHT Ha3bIBaeTCA Pa30MKHYTHIM?

Kaxkast xapakTepucTHKa 3JIEMEHTA YIIPABJICHUS HA3bIBAETCSl CTATUYECKOM
XapaKTEPUCTUKOM?

. Kak paznuyaroTcs XapakTeprUCTUKU yIIPABIEHUS 3JIEMEHTOB?
22.
23.
24.

Kakumu mapameTpaMu XxapakTepHu3ylOTCs 3J1€eMEHThl aBTOMAaTUKU?

Kak onpenensercsa kooppuuueHT (CTaTUYECKHii) epeadn ieMenTa’?
Kak omnpenensiercs auHamudeckuid kodpduimeHT mnpeoOpazoBaHMs
areMeHTa’?

Kak ompenensieTcss OTHOCHUTENBHBIN KO3(PGUIIMEHT mpeoOpa3oBaHUs
areMeHTa’?

Kaxk onpenensiercst mopor 4yBCTBUTEIBHOCTH 3JIEMEHTA?

Kak onpeznensercs abcontoTHas MOTPEIIHOCTD 3JIEMEHTa?

Kak onpenensiercst OTHOCUTENbHASI MOTPEUTHOCTD JIEMEHTA?

Kak onpenensiercs npuBeneHHas IOrPELIHOCTD dJIEeMEHTa?

Kakwue a1eMeHThl aBTOMaTUKU Ha3bIBAIOTCS 3aMKHYTHIMU?

Kakas  oOparHas  cBsi3b  Ha3bIBae€TCS  TOJIOXKUTENBHOM (M
OTPHUIIATEILHOM)?

Kak onpenensercs ko3 dunmeHT npeodpazoBaHmst OCHOBHOTO 3JIEMEHTA
¢ oOpaTHO#1 CBs3BIO?

Kak omnpenensercs kodpPUIMEHT TOMOTHUTENHLHOTO  DJIEMEHTA
CO3/1aI0IIero 00paTHYIO CBSI3b?

Kak ompenensercs ko3¢p¢dummenT mnpeoOpa3oBaHus — 3IIEMEHTa,
OXBAYECHHOTO MOJIOKUTEITLHON 00OpaTHOM CBSI3bIO M (OTPHUIIATEIIBHOMN)?
Kak mozpa3gensitoTcst CHUCTEMbl aBTOMATHKU TI0  BBIOJHSEMBIM




CTpyKTypHBIi

JJIIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHUS OreHOYHBIE CpelICTBA
KOMITIETEHIINH
byHKIHASIM?
[Moctpourr B mporpamme FluidSim Pnevmo mnpuHIMNUambHYO
MHEBAaTHYECKYI0 M DJJIGKTPOpENeHHYI0  CXeMy  YIpaBJICHUS
MHEBMOTIPUBOJAOM  COCTOSIIIUM M3  YEThIpEX  THIPOLUIUHIPOB,
paboTaroux Mo 3aaHHOM Tuarpamme.
DOagram
CD Start
BEIOHpATh HEOOXOIMMBINA A
MIPOrpPaMMHBII MPOAYKT JUIS
peaM3ani MaTeMaTHIeCKOl MOJIeNN Ci
CUCTEMbI aBTOMATHUKH; A
YMmerh

obecrieynBaTh MIOJIy4EHUE C
JOCTaTOYHOM TOYHOCTBIO PE3YJIBTATOB
MOJICIIMPOBAHUS CUCTEM aBTOMATHKHU.

C

5

IIpu mocTpoeHun Cxemsl

UCIIOJIb30BATh AJIEKTPOHHBIE JTATYMKU MOJIOKEHUS U JaTYUK JaBJICHHUS.
[TpoBecTr HACTPOIKY U MMPOBEPKY pabOTOCTIOCOOHOCTH CXEMBI.




CTpyKTypHBIi

AJIBTCPHATUBHOI'O BapuaHTa JJIA

BJIEMEHT [Tnanupyembie pe3yabTaThl 00yUCHUS O11eHOYHBIC CPE/ICTBA
KOMIIETEHIHN
PaspaboraTe NPHHIMIHAIBHYIO THAPABIMYECKYIO CcXeMy Hu 2
QIBTEPHTUBHBIC MPUHIUITHATIBHBIC JICKTPUUCCKUE CXCMbI YIPABICHHUS
THIPOTIPUBOJIOM, COJICPKAITUM 2 THIPOIWIHHIPA W OJIUH THAPOMOTOP,
paboTarOIIEro MO CACAYIOIICH TuarpaMMe epeMEICHUS:
DOagram
Sart
1 2 3 4 5 6 7 8 9
HaBBIKAMM aHaJIW3a ©  OILEHKHU
JOCTOBEPHOCTH MOJTYYCHHOTO
pe3yiibTaTa MOJICIIUPOBAHHS; 1
Bnaners CIIOCOOHOCTBIO BBIOOpA _I_I_I_I

IIOJIy4YE€HUS IOCTOBEPHOIO PE3yJIbTATA.

O mw >» 0 W >0 W >

[Ipn mocTpoeHMM HCHOIB30BAaTh CUETYMK LMKIOB, pENEe 3aAEpiKKU
BpeMeHH, poe naBieHus. CpaBHUTH paboTy IByx cxeMm. Crenartb
BBIBOJIBI.




0) Ilopsinok mnpoBefeHHs] NMPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJd W KPHUTEPHH
OlLlICHMBaHHA:

[TpomexyTouHas arrectanusa o JucHMIUIMHE «CpeAcTB 3JIEKTPOAaBTOMATHKH B THAPO U
ITHEBMOIIPUBOJAX» BKIIIOYAET TEOPETUYECKUE BOIPOCH], IO3BOJIAIOIIAE OLEHUTH YPOBEHB
yCBOEHMsI OOYyYaroIMMUCS 3HAaHUM, M MPaKTUYECKUE 3aJaHUs, BBIIBIAIOLINE CTENEHb
c(OPMHPOBAHHOCTH YMEHUH M BIAJCHUN, IPOBOAUTCSA B (popMe 3ayeTa W CAaYl KOHTPOJIBbHOM
paboThI.

DK3aMeH 10 JaHHOW MAMCUMIUIMHE TPOBOAUTCS B YCTHOM (opme, Brioyaer 2
TEOPETUYECKUX BOIPOCA U OJJHO IPAKTUYECKOE 3aJaHue.

Ilokazamenu u Kpumepuu oUeHUBAHUA IKIAMEHA:
— Ha OIECHKY «OTIIMYHO» (5 0amioB) — OOydYaromIMics JAEMOHCTPUPYET BBICOKHH YPOBEHB

c(OPMHUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOEe H TJIYyOOKOEe 3HaHHE
ydeOHOro Marepuana, CBOOOIHO BBIMIONHSAET MPAKTUUYCCKHE 3aJaHMs, CBOOOJHO OMEPHUPYET
3HAaHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUsX TOBBIIICHHOHN CI0KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamia) — oOy4aromuics IeMOHCTPUPYET CPEIHUM YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHHS, YMEHHs OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYNTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYTHEHHS IPU aHATTMTUICCKUX OTIepAIHsIX, IEPEHOCE
3HAHUU U yMeHI/II\/'I Ha HOBBIC, HCCTAHIAPTHBIC CUTYAallUU.

— Ha OIICHKY «YIOBJIETBOPHUTEIBbHO» (3 Oamna) — oOydaronuiics TeMOHCTPUPYET MOPOTOBBII
YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B XOJI€ KOHTPOJIBHBIX MEPOIPHITHH TOITYCKAIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTICNBHBIX 3HAHWHA, YMEHWH, HaBBIKOB, OOYYaroOLIUiiCs
HCIBITBIBACT 3HAYUTCIIBHLIC 3aTPYAHCHUA IIPU ONCPUPOBAHHNU 3HAHUSAMU U YMCHUSAMU IIPU HUX
MEPCHOCC HAa HOBBIC CUTYAILIUH.

— Ha OLICHKY «HEYJOBJIECTBOPUTEIHHO» (2 Oayna) — oOydaromuiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCKOro MaTepuana, JOMyCKaeT CYIIeCTBEHHbBIE OIIMOKH, HE MOXKET MOKa3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYJIOBJIETBOPHUTEIbHO» (1 Oaym) — oOyuaromuiicss HE MOXKET IOKa3aTh
3HAHUSA Ha YPOBHC BOCIHPOU3BCACHHA U O6’b$ICHeHI/I$I I/IH(bOpMaI_[I/II/I, HE€ MOXET I10Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.
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