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JNuct akTyanusauum paboueit nporpammbl

Pabouas nporpamma nepecmoTpeHa, obcyxaeHa n ogobpeHa ana peanmsaumm 8 2020 - 2021 yyebHOM
roagy Ha 3acegaHunu Kad)e,ﬂ,pbl rOprIX MaLWKnH N TPAHCNOPTHO-TEXHO/IOTNYECKUX KOMIM/1EKCOB

Mpotokonor 01 ceHTabpsa 2020r. No 1

3aB.Kadenpoin %// A.M. MakuTtoB

Pabouas nporpamma nepecmoTpeHa, obcyxaeHa n ogobpeHa ans peanmsaumm 8 2021 - 2022 yyebHoMm
roay Ha 3acegaHun kapeapbl [OPHbIX MalUH U TPAHCMOPTHO-TEXHO/IOTMYECKMUX KOMMJIEKCOB

MpoTtokon ot 20 r. Ne

Paboyas nporpamma nepecmoTpeHa, obcyKaeHa u ogobpeHa ana peanmsauymm B 2022 - 2023 yyebHom
roay Ha 3acegaHun kadpeapbl  [OPHbIX MALIMH Y TPAHCNOPTHO-TEXHONOTMUYECKMX KOMMJIEKCOB

MpoTtokon ot ___ 20 r. Ne

Paboyas nporpamma nepecmoTpeHa, obcyKaeHa u ogobpeHa ana peanmsauymm B 2023 - 2024 yyebHom
rogy Ha 3acegaHuu Kadeapbl TOPHbIX MALIMH U TPAHCMOPTHO-TEXHOIOMMYECKUX KOMMJIEKCOB

MpoTtokon ot ___ 20__r. Ne

Paboyas nporpamma nepecmoTpeHa, obcyKaeHa u ogobpeHa ana peanmsauymm B 2024 - 2025 yyuebHom
rogy Ha 3acegaHuun kadeapbl FOPHbIX MaLMH U TPAHCNOPTHO-TEXHONOMMYECKUX KOMMJIEKCOB

MpoTtokon ot ___ 20 r. Ne

Paboyas nporpamma nepecmoTpeHa, obcyKaeHa n ogobpeHa ana peanmsauymm B 2025 - 2026 yuebHom
rogy Ha 3acefaHmu Kadeapbl [OPHBIX MaWWH M TPAHCMOPTHO-TEXHONOTUYECKMX KOMIMJ/IEKCOB

MpoTtokon ot 20 r. Ne



1 Ilesin ocBOeHMSI AUCHMILINHBI (MOIYJISA)

* CHUCTeMaTH3alusi 3HAHUH TO3BOJAIOIKX  cPopMHUpPOBAaTE y  OOYyYarOUIMXCS
KOMIIE-TEHIIMA HEOOXO0IUMbIE CTICUAIUCTY VI Pa3padOTKU M SKCIUTyaTallud THAPABINYECKOTO,
MMHEBMATUYECKOTO MPUBOJIOB U THIPOITHEBMOABTOMATHKH;

* (hopMUpPOBAHKE U PA3BUTHE CIIOCOOHOCTH aHAIM3HPOBATH COCTOSIHUE M MEP-CIEKTUBHI
Pa3BUTHUS TUIPABIMYECKUX M ITHEBMATHYECKUX MPUBOJOB TOPHBIX MAIIKWH C MCIOJIb-30BaHUEM
TUAPOITHEBMOABTOMATHKHY;

* (opmupoBaHue U pa3BUTHE CIOCOOHOCTH BBINOJNHATH OSKCIEPUMEHTAIbHBIE U
na-00paTopHbIE HCCICNOBAHUS C TUAPOIHEBMOIPHBOJAMH ¥ THPOMHEBMOABTOMATHKOH,
WHTEPIPE-TUPOBATH MOJTYUCHHBIC PE3YJIbTaThl HAIIPABJICHHBIE HA MOBBIIICHUS KaueCTBa MPUBOJA
TOPHBIX MaITUH

2 MecTo TMCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMsbl

Juctummmaa ['uapomHeBMOTIPUBO ¥ THIPOITHEBMOABTOMATHKA TOPHBIX MAITUH BXOUT
B 0a30BYI0 YaCTh Y4EOHOTO IJIaHa 00pPa30BaTEIHLHOM TPOTPAMMBI.

JUis ~ w3ydeHus  JUCHUIUIMHBI  HEOOXOJAMMBI  3HaHWS  (YMEHUsS,  BJIAJICHUS),
chopMUpPOBaHHBIC B pe3y/IbTaTe U3yUEHUS AUCITUTUTHH/ IPAKTHK:

ConpoTHBIIEHHE MAaTEPUATIOB

I'opHble MaiuHbI 1 000pyIOBaHKE

3HaHus (YMEHHUS, BJIQJICHHS), TOJYICHHbBIC TIPU M3yYCHHUH JAHHOUW JUCIUTLINHBI OYyTyT
HEOOXOTUMBI JIJTs1 H3yICHHSI JUCIIHILTAH/TTPAKTHK:

[Tpou3BoicTBEHHAS - TPAKTHKA TI0 TIOJYICHHIO IIEPBHYHBIX MPOPECCHOHATBHBIX YMEHHIMA
Y HaBBIKOB

Hayuno-uccnenoBarensckas paboTa

[ToaroroBka K 3amuTe 1 3alTUTa BBITYCKHON KBATHM(DUKAITMOHHON PabOThI

[IporpaMmmupyemMble KOHTPOJUIEPHl B CHUCTEMax aBTOMATH3allMM IPOU3BOJICTBEHHBIX
MIPOLIECCOB

[IpousBoacTBEHHAS - IPEATUIIOMHAS TPAKTUKA

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOYJIS) M IJIAHUPYEMbIe pPe3yJbTAThl 00y4eHUs

B pesymbrare ocBoeHMS AMCUMIUIUHBI  (Moaynsi)  «[ MApONMHEBMONPUBOA |
TUIPOITHEBMOABTOMATHKA TOPHBIX MAIIMH» OOydaloluics MOJDKEH o01anaTh CleIyIOIIUMU
KOMITETEHIIMSIMU:

CtpyKkTypHBIT [Tnanupyemble pe3yabTaThl 00yICHHS
AJIEMEHT
KOMITETEHIINH

IIK-16 TOTOBHOCTBIO BBITIOJIHATH OKCIICPUMCHTAJIbHBIC U na60paTopHLIe HUCCIICIOBAaHUA,
HHTCPHIPECTUPOBATD MMOJIYUYCHHBIC PC3YJIbTAThI, COCTABJIATH U 3allIUIIATL OTUCTBI

3HaTh - OIpeeTIeHNs, TOHATHS, IPAaBUJIA U MPOLIECCHI 110 AUCLUILIMHE HA YPOBHE
OCBOEHMSI MaTepuala, IPeICTaBIEHHOI0 Ha ayJJUTOPHBIX 3aHIATUAX C
JIOTIOJIHUTEIBHBIM HCIIOJIb30BAaHUEM OCHOBHOM U IOTIOJIHUTENIbHOM
JUTEPATYpPHI, @ TAKXKE ITyTEM HCII0JIb30BaHUS BO3MOXKHOCTEH
UH(POPMALIMOHHOM cpeJibl

- IpaBUJIa M MIPOIIECCHI TPOBEACHUS SKCIIEPUMEHTAIbHBIX U J1a00PATOPHBIX
VICCIIEIOBAHMM C HENOCPEACTBEHHOM OLIEHKOM UX PE3YJIbTaTOB




YMmeTn

* CaMOCTOSATEIBLHO MIPHOOPETaTh NOTIOTHUTEIILHBIC 3HAHUS U YMCHUS,

* APryMEHTHPOBAHO 0OOCHOBBIBATH MOJIOKEHUS MTPEIMETHOM 00IacTH
3HaHHUS;

* ApryMEHTHPOBAHO 0OOCHOBBIBATH U OLIEHUBAThH PE3YJIbTATHI
IKCIIEPUMEHTATBHBIX M TJAOOPATOPHBIX UCCIICIOBAHUN C IPEIOCTABICHUEM
OTYETOB

Bnazets

* HaBBIKAMU U METOJMKAaMU 000OIEHHS pe3yJIbTaTOB PELLEHHUS;

® CHOCO6aMI/I OLCHHNBAHUA 3HAYUMOCTU U HpaKTI/IHGCKOﬁ IIPpUTrOJHOCTH
IMOJIYYCHHBIX PE3YJIbTATOB

* 00CcyxJ1aTh cr1ocoObl A3((HEKTUBHOTO PEIICHHS MTOCTABICHHBIX 3a/1a4

¢* HaBbIKaMH HCCJICA0BATECIIA, CIIOCOOHOTO HHTCPIPETUPOBATH MMOJTYYCHHBIC
pe3ynbTaThl SKCIEPUMEHTAIBHBIX U J1a00PATOPHBIX UCCIICIOBAHMI




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUIIJIMHBI (MOYJIs1)

OO0mast Tpy1I0eMKOCTh AUCIUILTMHBI COCTABIsIET 3 3a4eTHIX equHuI 108 akan. wacos, B ToM 4uce:
— KOHTaKTHas pabota — 55 akaj. 4acos:
—aynuTopHas — 54 akaJ. 4acoB;

— BHeayIuTopHas — 1 akaj. 4acoB

— caMocCTosTeNbHAsI paboTa — 53 aka. 4acos;

dopma aTTecTaluy - 3a4eT

Pasnen/ tema
JIACLIMIIIIMHBI

Cemectp

AynuropHast
KOHTaKTHast pabora
(B akan. yacax)

Jlek.

71a0.

3aH. 3aH.

HPaKT.

CamocTosTenpHast

pabota cryaeHTa

Bug
CaMOCTOSITEIIbHOM
paboThI

dopma TeKyILEero
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEXYTOYHOMN
aTTeCTaLluU

Kon
KOMIIETEHIIUH

1. Tema 1

1.1 OO6mme cBeaeHus
MIPUBOAX TOPHBIX MAIIHH

0

CamocTosTenbHOe
U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEPaTypBhl.
Tlouck
JIOTIOJTHUTENIbHON
UH(POPMAIIH IO
Teme (pabota ¢
6ubnuorpaguuec
KUM MaTepuajamy,
C JJIEKTPOHHBIMHU
O6ubnrorexamu u
20P,
UHPOPMAIMOHHO-
KOMMYHHKAIIMOHH
BI€ CETH
WutepHer).
IToaroroska k
NPaKTHIECKOMY,
nabopaTopHOMY
3aHATHSM

NnauBunyansHoe
cobecenoBaHue.
NnpuBunyansHoe
coo01IeHue Ha
3aHATUH.

IK-16

HUroro no paznerny

2. Tema 2




CamocrosTensHoe
U3ydeHHe yaeOHOH
Y HaY4HOH
JINTEPATYPBI.
Iownck
JIONOJTHUTENILHON
UH(POPMAITHH 10
Teme (pabora ¢
oubnrorpaduyec
KUM MaTepHaIaMH,
C DJIEKTPOHHBIMH

WnauBunyansHoE
cobecenoBaHue.
WnauBunyansHoE
coo0LIEeHNE Ha

3auaTun. [Iposepka
2.1 OOBEMHEBIE OHOIHOTEKAMU 1 POBEp
4 HWHAWBUYaJIEHOTO IIK-16
THPOMAIIHHBI 20P,
3aJ[aHHs U €70
UH(POPMAIIOHHO-
3amuTa. 3amura
KOMMYHHKAIIHOHH
oT4eTa 1o
bIE CETH .
nabopaTopHOi
HurepHer).
pabore.
IloaroroBka k
MPAKTHYIECKOMY,
1a00paTOpHOMY
3AHATHSIM,
BBITIOJIHEHHE
MPAKTHIECKUX
pabor.
HUroro no pazneny 4
3. Tema 3
CaMoCTOsATEIRHOE
U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEPATYPBHI.
TTouck
JIOTIOJTHUTETbHOM
nHpOpMAIUHU 10
(bopman NnpuBunyansHoe
Teme (pabota ¢
cobecel0BaHME.
6ubnuorpaguyec
NnpuBunyansHoe
KUM MaTepualiaMH,
coo0IIcHNE Ha
C 3JICKTPOHHBIMH
3.1 Tungpoammapatypa u 3aHsATHH. [IpoBepka
N OMOIMOTEKAMH K
yCcTpoiicTBa YIIpaBJICHUS 4/11 S0P WH/IMBU/1YaJIbHOTO IIK-16
THAPOIPHBOIAMH > 3a7laHus U €T0
porp UHPOPMAIMOHHO-
3amuTa. 3anmra
KOMMYHUKAIUOHH
OTY€eTa I10
BIE CETH .
nabopaTopHOU
Hutepher).
pabore.
IToaroroska k
MPAaKTUYECKOMY,
nabopaTopHOMY
3aHATHAM,
BBITTOJIHEHHE
MPAKTUICCKUX
pabor.
HWroro no pasaeny 4/11

4, Tema 4




CamocrosTensHoe
U3ydeHHe yaeOHOH
Y HaY4HOH
JINTEPATYPBI.
Iownck
JIONOJTHUTENILHON
UH(POPMAITHH 10
Teme (pabora ¢
oubnrorpaduyec
KUM MaTepHaIaMH,
C DJIEKTPOHHBIMH

WnauBunyansHoE
cobecenoBaHue.
WnauBunyansHoE
coo0LIEeHNE Ha

3ansaThd. [IpoBepka
41 O6bemuble OubIMOTEKaMU U POBEP
2 2/11 WHIMBU1YaJIbHOTO I1K-16
THJIPOTIPHB OB 20P,
3aJIaHusI U €T0
UH(POPMAIIOHHO-
3aIuTa. 3anmra
KOMMYHHKAIIHOHH
oT4eTa 1o
BIC CETH N
nabopaTopHOi
HurepHer).
pabore.
[loxaroroska k
MPAKTHYIECKOMY,
1a00paTOpHOMY
3aHATUAM,
BBITTOJTHEHUE
MPAKTHIECKUX
pabor.
HUroro no pazneny 2 2/11
5. Tema 5
CamocrosiTenbHOe
U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEPaTyphl.
Tlouck
JIOTIOJTHUTENIbHON
uH(OpMaIHH 110
(bopman NnpuBunyansHoe
Teme (pabota ¢
cobecenoBaHue.
6ubnuorpaguyec
NnpuBunyansHoe
KUM MaTepuajamy,
coo01IeHue Ha
C JJIEKTPOHHBIMHU
3anstuu. [IpoBepka
5.1 T'unponuHaMuveckue oubnuorexkamu U
2121 | 2721 WH/IMBU/1YaJIbHOTO [1K-16
nepeaavyn 90P,
3aJjaHusl U €r0
UHPOPMAIMOHHO-
3amuTa. 3ammra
KOMMYHHKAIIMOHH
oT4eTa 1o
BI€ CETH .
nabopaTopHOU
Hutepher).
pabore.
IToaroroska k
NPaKTHIECKOMY,
nabopaTopHOMY
3aHATHSIM,
BBITIOJTHEHUE
MPAKTHIECKUX
pabor.
HWroro no pasaeny 2721 | 2721

6. Tema 6




CamocrosTensHoe
U3ydeHHe yaeOHOH
Y HaY4HOH
JINTEPATYPBI.
Ionck
JIONOJTHUTENILHON
UH(POPMAITHH 10
Teme (pabora ¢
oubnrorpaduyec
KHM MaTtepHaiamu,
C DJIEKTPOHHBIMH
OnbnmorexkamMu U

WnauBunyansHoE
cobecenoBaHue.
WnauBunyansHoE
COO0IIICHUE HA
3anatun. [Iposepka

6.1 ITHeBMOIIPHBO/IBI 4 621 | 2121 8 0P UHJIUBUAYATIBHOIO I1K-16
’ 3a/IaHusl U €ro
UH(POPMAIIOHHO-
3aIuTa. 3anmra
KOMMYHHKAIIHOHH
oT4eTa 1o
bIC CETU N
nabopaTopHOi
HurepHer).
pabore.
[loxaroroska k
MPAKTHYIECKOMY,
1a00paTOpHOMY
3aHATUAM,
BBITTOJTHEHUE
MPAKTHIECKUX
pabor.
Wroro no pazgeny 4 621 | 2121 8
7. Tema 7
CamocrosiTenbHOe
U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEPaTyphl.
Tlouck
JIOTIOJTHUTENIbHON
uH(OpMaIHH 110
(bopman NnpuBunyansHoe
Teme (pabota ¢
cobecenoBaHue.
6ubnuorpaguyec
NnpuBunyansHoe
KUM MaTepuajamy,
N coo01IeHue Ha
7.1 VYerpoticTBa C JJIEKTPOHHBIMHU
3anstuu. [IpoBepka
ABTOMaTHYECKOTO O6ubnrorexkamu u
4 221 7 WH/IMBU/1YaJIbHOTO [1K-16
yIIpaBJICHUS THIPO u 90P,
3aJjaHusl U €r0
ITHEBMOIIPUBOIAMHU UH(}OPMALIIOHHO-
3amuTa. 3ammra
KOMMYHHKAIIMOHH
oT4eTa 1o
ble ceTH nabopaTopHOit
Hutepher). parop
pabore.
IToaroroska k
NPaKTHIECKOMY,
nabopaTopHOMY
3aHATHSIM,
BBITIOJTHEHUE
MPAKTHIECKUX
pabor.
HWroro no pasaeny 4 221 7
Hroro 3a cemectp 18 | 18/61 | 18/61 | 53 3auér
Uroro o aucuuiuinye 18 18/61 | 18/61 | 53 3a4er [1IK-16




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpamunmonHsle 00pa3oBaTEeNbHBIE TEXHOJIOIMH OPUEHTHUPYIOTCS Ha OPraHU3aLHUI0
00pa3oBaTeNbHOTO  MpoIecca, NPEANOJIATAONIYI0 MPSIMYK TPAHCISIUIO 3HAHUM  OT
IIpenoaBaTelisd K CTyEHTY (IPEUMYILIECTBEHHO HAa OCHOBE OOBSICHUTEIbHO-UIUTFOCTPATUBHBIX
METOJIOB 00y4eHus1). YueOHasi IesITeIbHOCTh CTYJACHTAa HOCUT B TAaKUX YCIOBUSX, KaK MPaBUIIO,
PEIPOLYKTUBHBIN XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C HCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

WudopmanionHas JeKuuMs — TOCIEIOBATEIbHOE H3JIOKEHHE MaTepuaja B
JUCUMIUIMHAPHOM JIOTMKE, OCYILECTBISEMOE IMPEUMYILIECTBEHHO BepOaJbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeToIaBaTes).

[IpakTrueckoe 3aHsTHE, MOCBALICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHMHM M HABBIKOB IO
MPEI0)KEHHOMY aIrOPUTMY.

2. Texuoyoruu mpoOIEMHOTO OOYyUeHUST — OpTaHW3anus 00pa3oBaTEILHOTO IpoIlecca,
KOTOpasi MpeArnoaraeT NoCTaHOBKY NMPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIUH JUI1 CTUMYJIMPOBAHUS AKTUBHON I03HABATEIbHON 1€ATENbHOCTHU CTYIEHTOB.

®opMbl y4eOHBIX 3aHATHH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOT0 O0yUEeHHUS:

[IpoOnemuast nexkuust — U3JI0XKEHWE Marepuaia, IMpeanoaralonee MOCTaHOBKY
MpoOJeMHBIX U JUCKYCCHOHHBIX BOIPOCOB, OCBELIEHUE PA3JIMYHBIX HAYYHBIX MOJXOJIOB,
aBTOPCKHE KOMMEHTapHH, CBS3aHHBIE C PA3IMUYHBIMU MOJEISMU HHTEPIpPETALUU H3y4aeMOro
Marepuana.

[IpakTnueckoe 3aHATHE B (opMe MpakTUKyMa — OpraHu3anus ydeOHOW paboThl,
HalpaBJieHHass Ha pelleHHue KOMIUIEKCHOM Yy4eOHO-TI03HABATEIIbHOW 3ajaud, TpeOyromend OT
CTYJEHTa MPUMEHEHUs KaK Hay4HO-TEOPETUUECKUX 3HAaHUH, TaK U IPAKTUYECKUX HAaBBIKOB.

3. TexHONOTHU TPOEKTHOTO OOYYECHHUs — OpraHu3amms o0pa30BaTEILHOTO TpoIecca B
COOTBETCTBUU C aJTOPUTMOM IMO3TAIHOTO pEUICHUs MPOOJEMHON 3aJaydl WM BBIIOJHEHUS
yueOHoro 3aaanus. [Ipoekt mpennonaraeT COBMECTHYIO y4eOHO-TIO3HABATENIbHYIO IEATEIbHOCTh
TPYIIBI CTYJEHTOB, HANPABJICHHYIO Ha BhIPAOOTKY KOHIENIMHU, YCTAHOBJIEHHUE IIeJiel U 3a7ad,
(GOpMYITUPOBKY O0XHUAAEMBIX PE3YJAbTAaTOB, OIpPECICHWE MPHUHIMIIOB U METOJUK PpeIICHHUS
MOCTABJICHHBIX 3aJay, IJIAHUPOBAaHHE XoAa pPabOThl, MOUCK AOCTYNHBIX W ONTUMAJIbHBIX
pPECYpCOB, TMOATANHYIO pealu3aluio IUIaHa paboThl, MPE3EHTALMIO PEe3yNbTaTOB pPabOThHI, HX
OCMBICJIEHHE U pedIIeKCHTO.

OCHOBHOU THUII MPOEKTOB:

HccnenoBatenbckuii MpoOeKT — CTPYKTypa mnpuOmmkeHa K @opmaTy HaydyHOTO
UCCIeoBaHus (JOKa3aTeIbCTBO AKTYaJIbHOCTH TEMbl, OIpe/eieHHe HayYHOW MpoOIEMBbl,
npenaMera U 00bEKTa HCCIeAOBaHMsS, IeNied U 3a/ad, METOJIOB, MCTOYHHKOB, BBIJIBIXKEHUE
TUTIOTE3bI, 0000IICHHE PE3YJIbTATOB, BHIBOIbI, 0003HAYEHHE HOBBIX IPOOIIEM).

4. VluTepakTUBHbBIE TEXHOJIOTUH — OpraHu3alys 00pa3oBaTeIbHOIrO IMpoliecca, KoTopas
MPEANOJIaraeT akTUBHOE U HEJIMHEMHOE B3aUMO/IEUCTBUE BCEX YHACTHUKOB, JOCTUKEHHE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO JJs HUX oOpa3oBaTeNbHOrO pesynbrata. Hapsay co
CHEUUATU3UP-BAHHBIMU  TEXHOJIOTMSIMM ~ TaKOro  pojJa  INPUHLMII  HHTEPAKTUBHOCTH
MPOCIEKUBACTCA B OOJNBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTeNbHBIX  TEXHOJOTHUH.
HHTEepakTUBHOCTD MOpa3yMeBaeT CyOBbEKT-CyObEKTHBIE OTHOIICHUS B X0Jie 00pa30BaTEIbHOTO
mpolecca , Kak cieacTBue, GopMupoBaHUE caMopa3BUBarolIeiics HHPOPMAIIHOHHO-PECYPCHON
Cpelpbl.

@opMbl yUEOHBIX 3aHITHHA C MCTOIB30BAHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBA3M» — JEKIMS—TIPOBOKalUs (M3JI0KEHHE MaTepHaja ¢ 3apaHee
3aIlIaHUPOBAHHBIMU OIrOKamu), nexkuus-6ecena, JEKIUA-AUCKYCCHs,
JEKIHS-TTPECCKOH(pEPEHIIHSL.

5.  HHbpopmanMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHblE  TEXHOJIOTMH  —
opranu3zaius 00pa3oBaTeNIbHOTO MPOLecca, OCHOBaHHAsl HA IPUMEHEHU T



CTEIUANTM3UPOBAHHBIX IPOTPAMMHBIX CPEJl M TEXHUUYECKHX CPEICTB pabOTHI ¢ HH(pOopMaLueii.

@opmbl  y4eOHBIX 3aHATHHA C HCHOJB30BAaHHEM HWH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH:

Jlekuus-Bu3yanu3alys — M3JI0KEHUE COACP)KaHUS COIMPOBOXKIACTCS IMpe3eHTaluuel
(memoHCTpanuel yueOHbIX MaTepUaIOB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMAX, B T.U.
WLTIOCTPATHBHBIX, TPa(QUIECKUX, ayINO0- K BUACOMATEPHUAIIOB).

[IpakTudeckoe 3aHsATHE B (pOpME MPE3CHTALNU — MPEJCTABICHHE PE3yIbTaTOB MPOCKTHON
WIA UCCIENOBATEILCKONW AEATEIBHOCTH C UCIOJIB30BAaHUEM CIEIHATH3UPOBAHHBIX MPOTPAMMHBIX
cpex.

6 YueGHO-MeTOANYeCKOe o0ecriedyeHHe CAMOCTOSITe/IbHOI padoThl 00yUaroLmMXcs
[Ipencraneno B nmpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA /ISl POBEAeHUA POMEKYTOUYHON aTTeCTAMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOoHo-MeTOAMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHue TUCIIUTIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Haropusiii, B.C. CpeicTBa aBTOMaTHKU THIPO- U MTHEBMOCUCTEM : ydeOHOe mocooue /
B.C. Haropusiii. — Cankt-IlerepOypr : Jlans, 2014. — 448 ¢. — ISBN 978-5-8114-1652-3. —
Tekcr : osnexTpoHHbIH // DinexTpoHHO-OMOMMoTeuHas cucrtema «Jlamsy : [caiit]. — URL:
https://e.lanbook.com/book/52612

0) JlonosiHUTeILHAS JIUTEPATYpa:

1. T'uapomexanuka [DnekTponHbIi pecype] : mpaktukym / A. JI. Konera, B. C. Barun, A. 1.
Kypoukun, b. M. I'a66acos ; MI'TYV. - [2-e u3a., moarot. mo ned. uza. 2017 r.]. - MarHuToropck :
MI'TY, 2018. - 1 ojekrpon. onr. guck (CD-ROM). - Pexum  gocryma
https://magtu.informsystema.ru/uploader/fileUpload?name=3466.pdf&show=dcatalogues/1/151428
8/3466.pdf&view=true - MakpooOBEKT.

2. IIpaktukym 10 aekrporuapoaBroMatke : mpaktukym / A. JI. Komsra, B. B. Tounnkum,
B. C. bespepxuuii [u ap.] ; Marautoropckuii roc. texunueckuidi yH-T um. I'. U. Hocosa. -
Marunutoropck : MI'TY um. F. N. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ TuTyl. 3Kkpa-Ha. - TekcT :
AIEKTPOHHBIN. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 3930.pdf&show=dcatalogues/1/153050
3/3930.pdf&view=true (mara oopamieaus: 02.12.2019). - MakpooObeKT. - TEKCT : 3JEKTPOHHBIMH. -
Ceenenuns noctymHbl Taoke Ha CD-ROM.

3. OcHOBBI (YHKIMOHMPOBAHUS THIPO- M DJIEKTPONPHUBOIOB [DIEKTPOHHBIA pecypc] :
npaktukym / B. C. BaFI/IH A. M. ®unaros, A. JI. Koasra [u gp.]. - Marautoropck : MI'TY, 2014. -
190 C. WL, TaOIl. - Pexum JOCTyTA!
https://magtu. mformsystema ru/uploader/fileUpload?name=868.pdf&show=dcatalogues/1/1118358/
868.pdf&view=true . - MakpoOOBEKT.

4. [IponopuMOHANBHBIN TUAPONPUBOJ [ DIEKTPOHHBIN pecypc] : 1abopaTOPHBIN MPaKTU-KyM
/ E. YO. Manko, . M. Kytny6aes, O. P. ITandunosa, . I'. Ycos ; MI'TY. - Marau-toropck :
MI'TY, 2017. - 1 onekrpon. onr. guck (CD-ROM). - Pexum  jgocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/113917
8/3368.pdf&view=true. - MakpooOBEKT.

5. Konera A./l., IBanoB C.A., Tounnkun B.B., ®unatos A.M., 3agopoxusiii B./l., Ba-run
B.C. OcHOBBI (DyHKITMOHHPOBAHUS THUAPABIUYECKHX CHCTEM METALTyprHuecKoro 000pyJAOBaHHUS:
yueb. nocobue. Maruuroropck: M3n-Bo Marautoropck. roc. Texs. yH-ta uM. [.M1.Hocona, 2011. -
197 c. (nonmymeno YMO no 06pa3oBaHMIO B 00J1aCTH Me-TaJUTypIHU B Ka4yecTBe y4eOHOIro nocoous
JUIs  CTYNEHTOB  BBICIIMX  Y4E€OHBIX 3aBele-HHWM, OOy4Jarommxcsi MO  CHEIHATIbHOCTH
«Metamtypruueckie MauHbl 1 00opynoBa-uue»). ISBN 978-5-9967-0224-4.



6. Tounnkun B. B. [IpoexTupoBaHHe 37I€MEHTOB METATyPrHYE€CKUX MAIlWH U 000pynO-BaHUS
[DnexTpoHHbI pecypc] @ yueOHoe mocobue / B. B. Toumnkun, O. A. ®umarosa ; MI'TY. -
Marunutoropck : MI'TY, 2017. - 1 osnekrpon. ont. auck (CD-ROM). - Pexum npocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/113830
5/3319.pdf&view=true . - MakpoooOnekT. - ISBN 978-5-9967-0975-5.

7. Tounnkuu B.B., ®unato A.M., BanoB C.A., Unuene H.A., Konsra A.Jl., Barua B.C.
HccnenoBanue pabOThl M XapaKTEPUCTHK DJIEMEHTOB T'HAPONPHUBOJIA METAIUTYPrH-UYECKHX MAIIHH:
yae0. mocobue. Marauroropck: M3a-Bo Marautoropck. roc. Texd. yH-ta uMm. I.M.Hocosa, 2014. -
207 c. (nonymeno YMO 1o 06pa30oBaHUIO B 00JIACTH Me-TAJUTYPruy B Ka4eCTBE y4eOHOTO TIocoOus
JUIE  CTYJEHTOB  BBICIIMX  Y4E€OHBIX  3aBele-HUHM, OOyJalomMxXcsi MO0  CHEHUATbHOCTH
«MeTamrypruueckie MamuHbl 1 000pynoBa-aue»). ISBN 978-5-9967-0451-4.

B) MeroauyecKkue yKasaHus:

OcHOBBI ()YHKITMOHUPOBAHUSI TUAPABIUICCKIX CHCTEM METAJLUTyPIHUECKOTO 000PY/I0BaHUS.
JIaGopaTopHBIi MPaKTHUKYM 10 THAPONIPUBOAY M ruapoaBTomaruke [Tekcer] : yuebHOe mocooue / B.
B. Tounnkun, A. M. ®@unatos, B. JI. 3agopoxunsiit u ap.; HoBoTpounk. ¢uir. Mock. roc. nH-Ta
CTaJiell | CIU1aBoB (TexHoJiorud. yH-Ta); MI'TVY. - Mar-autoropck: [0. u.], 2009. - 105 c. : cxemsl,
TaoJI.

2. TIponoprmoHaNbHBIH THIPOTIPUBO : JaboparopHbiii mpaktukyMm / E. F0. Manko, 1. M.
Kytny6aes, O. P. [Tan¢pwunosa, 1. I'. Yco ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1 snekTpoH.
OTIT. TIACK (CD-ROM). - 3ar. c TUTYIL. DKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/113917
8/3368.pdf&view=true (mara oopamieaus: 04.10.2019). - MakpooOBeKT. - TEKCT : 3JEKTPOHHBIMH. -
Ceenenuns noctymnHbl Taoke Ha CD-ROM.

3. Manxko E.IO., Ycos N.I'., Kyrnybaes .M. ['mapomexannka: MeToanueckue yKka3aHus K
KOHTPOJIbHBIM paboTaMm i ctyaeHToB Hampasienuid 190100, 150400, 150900 u crienmanbHOCTEH
190205, 260301, 260303, 151001, 150400 Bcex dopm obOyuenus.. Marautoropck: 'OV BIIO «
MI'TVY», 2009. 25c.

4. Marko, E. 0. I'napaBiuka u rHAPOITHEBMOIIPHUBO/ : TaboparopHslii mpakTukym / E. O.
Marko, 1. T. YcoB ; MI'TY. - Marautoropck : MI'TVY, 2014. - 1 snexktpoHn. onrt. auck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1549. pdf&show-dcatalogues/1/112473
1/1549.pdf&view=true (mara obpamenus: 04.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIM. -
Ceenenuns noctymHbl Taoke Ha CD-ROM.

r) [IporpamMuoe ob6ecnneuenue u UHTepHeT-pecypcebl:

IIporpamMmmHoe o0ecnieyeHue

Haumenosanue I10 Ne norosopa CpoK JeiCTBHS JINLIEH3UN
MS Windows 7
Professional (st J-1227-18 0T 08.10.2018 11.10.2021
KJI4CCOB)
MS Office 2007 Ne 135 ot 17.09.2007 BecCpOTHO
Professional
7Zip cB000THO pacnpoctpansemoe [10 0EeCCPOYHO




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

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

ACKOH Kowmmac

3D 516 H-261-17 ot 16.03.2017 0eccpoyHO

APM WinMachine

2010 H-262-12 ot 15.02.2012 0eccpoyHO

DNeKTpOHHBIE
IUTAKATHI 1O

UCIIAILIINHE K-278-11 o1 15.07.2011 06eccpovHO
"T'unpaBnuka u
THIpONpHUBOJT"

DNEeKTpOHHBIE

\ralaThl O KYPEY 11¢.227-12 o1 11.09.2012 GeccpouHo
I'mnpasnuka u

THIPONPUBOLT"

FAR Manager cB0001HO pactpocTpansemoe [10 0eCCpOYHO

IIpodeccuonasibHble 02361 JAHHBIX 1 HHPOPMAIMOHHBbIE CIIPABOYHBIE CHCTEMBI

Hassanue xypca CcrlIKa

DrekTpoHHas 0a3a MepHOIUUECKUX u3maHuii East View

Information Services, OO0 «MMBHC» https://dlib.eastview.com/

Hannonansnas nadopmannonHo-anamtraeckas cuctemalURL:
— Poccutiickuit unaekc Hayuroro rurupoBanust (PUHLL)  [https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Axkagemust Google (Google Scholar) [URL.: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHoe OKHO mocTyma K

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

DenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE YUPEKIACHUE
«DenepanbHbIi UHCTUTYT npomsinuiennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MarepHajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaJ'ILHO-TeXHI/I‘IeCKOG obecneyeHne JUCHUINIMHBI BKIIFOYACT:




1. YuebHble ayaAuTOpUn IS IPOBEACHUS 3aHATHH JICKIMOHHOTO THIA: MYJIbTUMEIUITHBIC
CpeACTBa XpaHEHHUS, TIepelaun U

npeacTaBIeHUS HHPOpMaLUU

2. YueOHbIE ayIUTOPUM JJISl TPOBEICHHUS MPAKTUYECKUX W JIAOOPATOPHBIX 3aHATHUH,
IPYIIOBBIX M MHIUBUAYAJIBbHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJIS 1

MPOMEXYTOYHOW aTTeCTallMH: IepCOHaIbHbIC KoMIblOTephl ¢ makerom MS Office,
BBIX0JIOM B MIHTEpHET M ¢ JOCTYIIOM B 3JIEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEay
YHHUBEPCHTETA

3. AyauTopuu Ui CaMOCTOSITENIbHONH pabOThl: KOMIIBIOTEPHBIC KIIACCHI; YATAIBHBIC 3JIBI
OMOIMOTEKH: TIepCOHAIbHBIC KOMITbIOTEpHI ¢ makeToM MS Office, BbI-

X0Z0M B VMIHTEpHET M C JOCTYIIOM B AJIEKTPOHHYIO MH(POPMAIMOHHO-00pPa30BaTEIbHYIO
cpeny yHUBEpCUTETa

4. Tlomemenue [uid XpaHEHUS M MNPOPUIAKTUUECKOTO OOCITYKMUBaHUS y4eOHOTO
obopynoBanus: CTennaxu s XpaHeHUs! yueOHO-HaIJISIIHBIX TOCOOUH U

y4e0HO-METOANYECKOI JOKYMEHTAIINH.

MpunoxkeHune 1

MMPUJIO)KEHHUE 1
YueOHO-MeTOUYECKOE 0O0ecTieYeHHe CAMOCTONATeIbHOI padoThl 00y4yarouxcs

Ilpumepnwie 3a0auu no meme «I'uapoManIuHb)

3apaua 1. Ilnacmunuamelii Hacoc umeem credyiowue pamepwl:
ouamemp  6HympenHeu  nogepxwocmu  cmamopa D=100  mm;
akcyenmpucumem e=10 mm; monwuma niacmuv 0 = 3 M, WUPUHA
naacmun b = 40 mm. Onpederums mowHoCmb, NOMPEOTSLEMYIO HACOCOM
npu yacmome 8pauwjenuss n = 1450 o6/mun u Oasnenuu Ha Gvixooe us

Hacoca p = 5 MIla. Mexanuueckuii k.n.0. npuuams paguvim 0, = 0.

3agaua 2. Ha pucynke npeocmagnena KOHCMpYKMUGHAsl cxema
2UOpO3amMKa, NPOXOOHOe ceyeHue KOmopo2o OmMKpbleaemcs npu nooave
8 nonocmv A ynpasiawujeco Nomoka HCUOKOCMU C OABLEHUEM D).
Onpeodenums, npu KAKOM MUHUMATbHOM 3HAYEHUU Py MOIKAMENb
nopwinsi 1 cmooicem omkpvlms WAPUKOBILL KIANAH, €CU U3BECHIHO:
npeogapumenvroe ycunue npycunvl 2 F = 50 H; D = 25 mm, d= 15
mm, pr = 0,5 Mlla, p> = 0,2 MIla. Curamu mpenus npernedbpeus.

3agaua 3. Ha pucynke uzobpaosicena cxema pezyiupyemozo 1 ;

ueonvuamozo opoccens. Onpedenumn, Ha KaKkoe =) ) 7
paccmosinue | neobxooumo 60euryme u2y 6 - .pz_ = > =
opoccenupyroujee omeepcmue 07 obecneueHus nepenaod =

oaenerus A, = — P2 = 3 Mlla, ecnu yeon uenwvt o. = 30°, 7 =
p= pr—pz ) 2 ////4777777777%

ouamemp opoccenupyoujeco omeepcmus D = 6 mm, eco
K03 puyuenm pacxooa u = 0,8, pacxoo scuoxkocmu Q = L f
1,2 n/c, nnomnocme paboueti scuokocmu p = 900 ke/m3.

Vkazanue. I[Inowaows opoccenupyiowe2o xoavya onpedeaums no npubaudxicennou gpopmyne S = So —
SH, e0e So—nnowads omeepcmus, Sn — niowads uenvl 6 cevenuu 1—1.




Ilpumepnuie 3a0auu no meme «l ' uoponpusodvi»
3anaua 1. Ha pucynxe npedcmasnena
KOHCMPYKMUBHAS CXeMA pe2yisimopa pacxood Pr Fe
(k1anam, obecneuusarowuii NOCMOAHCMBEO
pacxooa). On cocmoum uz kopnyca 1 ¢
opoccenupyrowumu omsepcmuamu 4, n0OBUNCHO20 — |
naynocepa 3 ¢ Opoccenupyiowum omeepcmuem 2 u g = ] - — 1 B
npyscunsl 5. Onpedenums, npu KaKkoM 3HAYEHUU
cunvl npysicunvl Fnp pecynamop 6yoem Y X
obecneuusamv pacxoo Q = 5 i/mun, eciu
ouamempor D = 20 mm, d = 3 mm; koa¢hghuyuenmot fil Py
pacxooa opoccenupyrouux omsepcmuti u = 0,8,
nromuocmu paboueii scuoxocmu p = 900 xe/m®. Cuumamp, umo 6 npedenax pabouezo xoda
NIYHICEPA CUNLA NPYHCUHBL OCMAEMCA-TIOCTOSTHHOM.

3anaua 2. Ha pucynke npeocmasnena KOHCmMpyKmMuHas cxema

1 4
peayaamopa pacxooa (Knanaw, odecneyugaroujuil HOCMosHCMeo / /2 /3 / /5
pacxooa). On cocmoum uz kopnyca 1 ¢ Opoccerupyrowumu 7 / / . f;'
omeepcmuamu 4, N0OBUNHCHO20 NIYHI’CEPA 3 C OPOCCENUPVIOUUM n \ /\/ ’ é
omeepcmuem 2 u npyscunvl 5. Onpedenumo, npu Kakom Ll B AN {22
3HaueHuu cunvl npysxicunsl Fnp pecynamop 6yoem obecneuusamso 7 N \¥1 \"ﬁ 7‘
pacxoo Q = 5 n/mun, ecru ouamempsl D = 20 mm, d = 3 mm; /// /// /A

Ko3ghhuyuenmol pacxooa Opoccerupyrouux omeepcmuil i =
0,8, nnomnocme paboueii scuoxocmu p = 900 xe/m’. Cuumames, umo 6 npedenax paboyezo x00a
NIYHIICEPA CUNLA NPYHCUHBL OCMAEMCA-NOCHOAHHOU.

3anaua 3. JKuoxkocmo ¢ niomuocmoio p = 900 ke/m® u eszkocmoio v = 0,01 Cm nacnemaemces no
20pU30HMALHOMY MpPYy6onposody oaunoi | = 4 m u ouamempom d — 25 mm. Onpedenums dasnrenue
8 HAYANbHOM CeYeHUU, ecliu 8 KOHeYHOM cedeHuu mpyoonpoeooa oasienue ammocgepuoe, pacxoo
arcuoxocmu Q = 6 a/c; wepoxosamocms cmerox mpyoonposooa A = 0,06 mm.

Ilpumepnwie 3a0auu no meme «l'uopoasmomamura

3apaua 1. Bo3dyx noo uzbeimounvim 0asienuem po no0aemcs K
nHeemooamuuxy oemanu A. Ilpoxoos uepes nneemoopoccens /] ¢ npoxoonvim
ceuenuem (Quamempom d= 1 mm), 3amem yepes 3a3op, 00pazyemvlii cpe3om
conna C u nosepxnocmuio demanu A, 6030yx nocmynaem 8 ammocgepy.
Onpedenums, npu KaKom 3azope x nokazanue maromempa M 6yoem pasHo
0,5po, eciu ouamemp cpesa conna 2=1,5 mm. Kosppuyuenmor pacxooa
uepes dpoccens /] u 3a30p oounarxosvl. Cuumams 8030YX HECHCUMACMBIM, €20
ckopocmsb 6 kamepax B u K pasna nynio.

3anaua 2. Ha pucyHke noka3aH rujpoarmnapar,

Ha3HAYEHUE KOTOPOTO 3aKJII0YAETCs B TOM, UTO B ClIydae 7 2
paspyueHus TpyoornpoBoa 1 kianaH 3 nepekpbIBaeT a
OTBEpCTUE 2 ¥ TEM CaMBIM IPEMATCTBYET BHIOpOCY — Py
paboueil )KuAKOCTH U3 ruipocucTeMsl. [Ipu HopManbHOM -~ PTTTT— } -_

paboTe nepenaj AaBJACHU B MOJOCTAX a U B, 7.
00yCJIOBJICHHBIH CONPOTUBICHUEM OTBEPCTHIA 4, I
HE/I0CTAaTOUEH JUIS CXKATUS TPYXKHUHBI 5 U KJ1anaH 2 1moj

o
DN




JEMCTBUEM CUIIBI IIPEABAPUTENBHOTO o pKaTus npyxuHsl Fo = 200 H HaxoauTcs B kpaliHEM ITpaBOM
nosiokeHuu. OnpenenuTb MUHUMAJIbHOE 3Ha4eHHE pacxoa Q, mpu KOTOpOM KJlanaH 3 HayHET
repeMeniaThCs BJIEBO, €CJIM U3BECTHO: D =20 mm; cymmapnas miomaas orseperuid 4 So = 0,5
cM?; kodhdunHenT pacxoaa oTBepeTuii i = 0,62; WIOTHOCTH KUAKOCTH p = 900 Kr/m3.

Bripaszuts B 0011eM BHjie CHITY, ¢ KOTOPO# KinanaH 3 OyJaeT NprKUMaThes K CeIUTy B cliydae
paspyuieHust TpyoonpoBoja 1, MpuHSAB: MaKCUMAJIbHBIN XOJ1 KJalaHa X; )KECTKOCTb MPYKUHBI C;
araMeTp otBepcTus 2d; naBieHHE Ha BXOJE B THAPOAMNIIAPAT Py

IpumepHoe 3a1anue Mo J1abopaTopHOii padoTe.

[To ucxoHbIM TaHHBIM TSI IBYX TUJIPOCUCTEM, MIOKa3aHHBIX HA PUC. |, ONpenenuTh
CKOPOCTHBIE U CHJIOBBIC TTapaMeTphl THAPOIWINHIPA. Pe3ynbTaTsel BBeCTH B TaOmuily. OObSICHUTH
MOJIy4YE€HHBIEC PE3YJIbTATHI.

XEMA T CEM 2

; npsrou Xod 1 npsrol xod Vili
oopamvsi Xod o0pamsi Xad
DOCTPEGEAUTE Pacrpeseumess

U g L g

_ 00pamysil KAanaH
TpeioxpaHUmEbHBIL

P
B & |
I
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| g l
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Pucynox 1 — I'mapaBindeckre cXeMbl MOJKIIOYEHUS THAPOLUIUHIIpA




Cxema 1 Cxema 2

IIpssmoit xonxn OOpathsiii xon | IIpamoit xoxn OO6partHbIif X0

Muamerp
nopuiHs D, MM

Jlnamerp mroka
d, mm

JaBnenue
HOMMHAJILHOEC ],
MIla

HomuHanbHbIN
pacxon Q, ii/mMuH

IInomans
MOPITHEBOM
MMOJIOCTH, SII

ITmomans
IITOKOBOU
ITOJIOCTH, SIIT

CkopoCTh MITOKA
V, M/C

VYceunue Ha
mroke F, H

DJIEKTPOrHApaB/IHYeCKas cXeMa ¢ MPUMeHeHHeM AU3bIOHKIUH
Jyig 3arpy3Kku U BBITPY3KH JA€Tajell 1Beph KOTJIa J0KHA ObITh OTKPHITA HA KOPOTKOE Bpems. J{is
OTKPBITHS U 3aKPBITHS IBEPH CIYKUT ABYXCTOPOHHUHN IMIIMHIP. YTpaBIeHUE IUIUHAPOM
BO3MOXHO, KaK C TOMOIIbIO pPy4HOI KHOIIKH, TaK U OT HOXKHOM nenanu. [locne okoHuaHus
BO3JICHCTBUS HA COOTBETCTBYIOIIYIO KHOTIKY WJIM MEAab HIUHIP JOJKEH COBEPIIUTh OOPATHBIH
XOJI ¥ 3aKPBITh ABEPH KOTJIA.
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3anoaHuTe PyHKIMOHAIBHYIO fuarpaMMy. [IoMHuUTe, YTO yCIOBUS 3amycKa 3a/laHbl B OMMCAaHUHT
npoOiembl. O003HAaUbTE KOHEUHBIN BBIKJIIOUATEIb, KOTOPBIM KOHTPOIUPYET KpailHee BepxHee
MOJIOYKEHHE TITOKA Kak S1 u S2 st kpalfHero HWHKHETO TI0JI0KEHUSI.

_._.llu
-
=

CDyH KUMOHAa/bHAA gnarpamma

SnemMeHTl Bpawmn, cax
' O O
Hawmauopasme Ofioanaye- | CocToRHAe
Hisa War
1 2 3 L] 5
Tnassma '
BHEAKLATEN S0
Kranka MY CK S1
PacnpeneniTans ¥ i - —...—.|].—..—._,_.. _————
0
Lnnmupp I' A 1 ‘;
—_— .T_.__.____ . |' |'
J 0 f { !
|
|
!




Hlar 2. H3006pa3ute ruipaBIuvYecKyYI0 CXeMy

o Jlyst ynpaBiieHust THAPABIMYECKUM IIWIMHIPOM MPUMEHUTE 4/2 31eKTpOMar HUTHBIN
pacrnpeienuTenb ¢ IPY>KMHHBIM BO3BPATOM.

* [loHmwxeHne CKOPOCTH IOHKHO MTPOU3BOAUTHCS JJIsl MOTOKA, TEKYILETO B APOCCETUPYIOIINIA
KJIallaH, a He JJIs IOTOKA, TEKYIIETO U3 HETO.

* [TomHHUTE, YTO BEC 3aMPECCOBOYHOTO MPHUCIIOCOOIEHHSI CO3AAET PACTATUBAIOLIYIO CHITY Ha IITOKE.

* [TonoxeHne KOHEYHOTO BBIKIFOUATENSI HA CXeMe 0003HAYaeTCsl BEPTUKAIBLHOM uepToi ().
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Hlar 3.U300pa3ure 3J1eKTPUIECKYIO CXEMY
[Tonoxxenus pene:
pene K1 BKIIIOYEHO: pacipeenuTeNb MePeKI0UeH, IITOK BbIABUTaeTCs,
pene K2 BKIIOYEHO: ITOK B KPalHEM BTSAHYTOM IOJIOKEHUH,
pene K3 BKIIIOUEHO: MPEBBIIIEHUE TABJICHUS,

ene K4 BKIIOYEHO: IITOK BTATUBACTCS
247 1
o
S0 = rNaBHLIA BRKNOYATENL 54 = KHOMKE NoOTeepxasHus
S51/52 = KOHEYHBIA BRIKIOYATEN Bi = pena QaBneHus
fex] = kHonxka MNYCK




MpunoxkeHue 2

MNPUJIOKEHUE 2
OueHoyHbIe cpeacTBa 1JIs POBEACHHUS MPOMEKYTOYHOM aTTeCTALNH
a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLlEHOYHbIE CPEACTBA /ISl IPOBeAeHHUs IIPOMEKYTOYHOM aTTecTaluu:

Crpykry
PHBIA
JJIEMEHT
KOMIIETE
130007071

[Tnanupyembie pe3ybTaThl 00yICHHS

OneHouHbIE CpeAcTBa

MNMK-16 - roTOBHOCTbIO BbINOJIHATb 3KCnepumeHTaJZibHble U na60paToprle nccnepoBaHun, UHTepnpeTupoBaTtb Nojsiy4yeHHbie
pe3ynbTaTtbl, COCTABNAATDb U 3alLlNLLATb OTYETbI

3HaTh

- onpeageneHnAa, NOHATUA, Npasuaia U npoueccbl no
ancumnainHe Ha YypoBHE OCBOEHMA MmaTepuana,
npeacraBNeHHOro Ha ayguToOpHbIX  3aHATUAX C
AONO/IHUTE/IbHbIM  UCNO/1Ib3OBaHUEM OCHOBHOM MU
,CI,OFIOI'IHMTEJ'IbHOVI nnTepaTypbl, a TaKXe nyTem
MCNONb30BAHUSA BO3MOMXKHOCTEN MHd)OpMaLI,MOHHOﬁ

cpeabl
- npasuna " npoueccsl nposegeHnn
3KCMepPUMEHTANIbHbIX " nabopaTopHbIX

nccnenoBaHUiM ¢ HenocpeaCcTBEHHOM OLLEHKOM WX
pesybTaToB

1. Y710 Ha3bIBaeTCA r’MAPONPUBOLOM, A YTO r’MAponepesadein?

2. Kak penAatca no sHepreTMYecKomy MpUHUMAY TMAPONPUBOLbI U
rmgponepenaun?

3. B uyem 3akntovaeTcA  NpuHUMN  AeicTBus  06BbeMHOro
rmaponpmeoaa?

4, KaKoBbl OTHOCUTE/NIbHbIE AOCTOMHCTBA M HEAOCTAaTKM OB6BbEMHbIX

rMOpPoONpuUBOAOB MO CPaBHEHUID C 3NeKTponepesavyamu, MeXaHUYeCKMMMU
nepegayamu, NnHesmonepesadyamm?

5. B KaKMX rmaponpuBofax MOXHO peBepcMpoBaTb ABUNKEHWE
rMapoABUraTens U Kak 3To ocyLecTsaseTca?

6. Kakoe BanaHMe Ha paboTy rmaponpmBoAa OKasblBaeTcA BA3KOCTb
pabouei KuakocTn?

7. Ha paboTte KaKux
CXKMMaAEeMOCTb pabouelt }Knakoctu?

rmgponpmneogoB W KaK CKa3blBaeTCA

8. KaKkyto posib B paboTe ruaponpmsosa UrpaeT BO34yXOHACbIWEHNE
paboueit }KuakocTn?
9. KaKoBbl AOCTOMHCTBA M HEAOCTATKM NOPLIHEBDIX LIECTEPEHHbIX U

NAacTUHYaTbIX HACOCOB?
10. KakoBbl cxo4AcTBa M OTAMYMA pagnasibHO — MNOPLIHEBbIX W
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aKCMasibHO — NOPLUHEBbIX HACOCOB?

11. Yto HasbiBaeTcA paboumm o6 beMoM HAcoca, B KAKMX egMHULAX OH
nsamepsetcs’?

12.  Yto Takoe KoMMpeccusa XKUAKOCTU B LLeCTePEHHOM Hacoce?

13. OTHOwWeHuem KaKunx BEJINYNH AaBnserca obbemMHbIl,
MEeXaHWYEeCKUI, TMapaBandeckmii u nonHbln KNJ Hacocos?

14. Kakmmu cnocobamu peryanpyrot nogaym o6bemHbIX HACOCOB?

15. Korga npuMeHAT TMAPOUMAMHAPLI C  OAHOCTOPOHHUM U
[OBYCTOPOHHMM LUTOKOM?

16. YT0 yumTbiBaETCA OOBEMHBIM, TMAPABANYECKMM N MEXAHUYECKUM
KN4 rugpoumnnuapa’?

17. B Kakom HanpasneHWW nopweHb byaeT aBuratbcAa bbicTpee U
noyemy, ecnu 6yayT noAaBaTbCA O4MHAKOBbIE PAcxoabl paboyelt KUaKocTU B
LUTOKOBYIO M B MOPLUHEBYH MNOAOCTb ANddEPEHLMANBHOIO FrMAPOLUNANHAPA?

18. Kakue ycTpoicTBa NPUMEHAOTCA ANA TOPMOMKEHWA MOPLIHA B
KpalHWX ero NofoXeHunax?

19. Kakoe BaMAHMe Ha paboty ob6beMHOro ruapoasuraTens
OKasblBaeT NpoTuBoaaBieHne?

20. Kakumu cnocobamm MONKHO peryampoBaTb YacToTy BpalLeHMA
r'MAPOMOTOPOB?

21. Yto HasbiBaeTcA paboumm ob6bEMOM TMAPOMOTOPA WM KaKoe
B/IMAHME OH OKa3blBaeT Ha YacTOTy BpaLLeHMA poTopa?

22. Kak KjhaccuduumpyloT pacnpegenurtenbHble  yCTPOMCTBA  NO
KOHCTPYKTUBHbBIM MPU3HaKam?

23. B Kakux cnay4asx B rMaponpuBofax NPUMEHAIOT 30/10THUKOBbIE,
KPaHOBbIE M KNanaHHble pacnpeaenmTenn XuaKoctm?

24. Kak onpegnensAoT NoTepu gasieHuUA B annapaTtax pacnpeaeneHuns’?

25.  Kak KraccndumumpyroTca KnanaHol A4aBieHWA B rmgponpueoaa’?

26. [1na Yero NPUMEHAOTCA PeayKLMOHHble, obpaTHble NepennsBHble




Crpykry
PHBIA
JJIEMEHT
KOMIIETE
30007071

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeCTBA

W NpeaoxpaHuUTe/bHble KNanaHbl?
27. [na dvero B rMApoONpMBOAAX MPUMEHAIT  ApoccesbHble
ycTpoiicTea’?
28.  OT4ero 3aBMCAT MeCTHble r’MApPaBANYECcKne NoTePU B APOCCENAX?
29. B KaKuMx MecTax ruaponpueoaa ycTaHaBamMBatoTcA GUAbTPbI?
30. Kakonpegensetca guameTp ruapoavHumM rugponpmeoaa?

31. Kakumu cnocobamu ocyuiecTsafeTca b6ecctyneHyaToe
peryanMpoBaHMe CKOPOCTU BbIXOL4HOMO 3B€HA B rMApPONpuBoAax 06bEMHOro
TMna?

32. Kakoit cnocob perynnMpoBaHMe CKOPOCTU ABUNKeHus bonee
9KOHOMUYEH?

33. Korpga B cucTteme ruaponpueoga NPUMEHALOT APOCCeN, @ Koraa -
perynaTopbl NOTOKa?

34. KakoBbl [OOCTOMHCTBA M HeAOCTaTKM CXem ruvaponpueoga C
3aMKHYTOM M Pa3sOMKHYTOMN LIMPKYAALMOHHOM KUAKOCTUN?

35. Yem oOT/AMyYaeTca cnegawmMin  rMaponpueog,  OT  0ObIYHOTO
rmaponpmeoaa?

36. KakoB NpuHUUN AEeNCTBUA TMAPOANHAMUYECKUX Nepeaay?

37. B KaKux rOpHbIX MallMHax MPUMEHAIOTCA TMAPOANHAMMYECKME
nepegayn?

38. KaK KOHCTPYKTMBHO BbINOAHAKTCA ruapomydTa?

39. KakoBbl OCHOBHble BHeWHWE napameTpbl rMApPoMydTbl U
rmapoTpaHchopmaTopoB?

40. KakoBbl OOCTOMHCTBA M  HeAOCTATKM  TMAPOANHAMMUYECKUX
nepegay?

41. KakoBbl OCHOBHble TpeboBaHMA, nNpeabsBAsemMble K paboumm
KUOKOCTAM rMAPOAMHAMUYECKMX Nepeaay?

42. YTo Ha3bIBalOT MepefaToOdHbIM OTHOLWIEHWEM W CKOJIbXKEHUEM
rMApoAnNHaMUYecKon nepegayun?
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43. KakoBa BHELHAA XapaKTepucT1MKa rugpomyodTo!?

44. Kakumu cnocobamm M yCTPOMCTBAMMW U3MEHAIOT BUL MOMEHTHOWM
XapaKTePUCTUKU TMAPOMYPTbI?

45. KakoBbl ~ OCHOBHble  KOHCTPYKTMBHbIE  pasnuMuua  mexay
rmapomydTtoit n rugpoTtpaHchopmatTopom?

46. Yto HasblBaloT KoaddmumneHToM TpaHchopmauum
rmaponepenaun’?

47. Yem OT/IMYAETCA BHELWHWE XaAPAKTEPUCTUKU TUAPOMYDTbI U
rmapoTtpaHdopmatopa?

48. Kakue rugpomydTbl Ha3blBaAOTCA PEryanpyembiMm’?

49. T[pe NpUMeHATCA TMApoOMeExXaHMUYeckme nepegadn?

50. Y70 Ha3bIBalOT NHEBMOMNPUBOAOM?

51. KakoBbl 4OCTOMHCTBA M HEAOCTATKM MHEBMATMYECKOro NpuBoaa’?

52. Kakue YpaBHeHUA NCMNoNb3yHoTCA npu pacuyete
NHEBMONpPU-BOA0B?

53. Kak paccuuTbiBalOTCA NOTEepuM nasneHuMA B Tpybonposoaax
nHeBmoceTn?

54. Kak onpegensetca pacxon Bosgyxa Mo Tpybonposoay npw
334aHHOM nepenage 4aBNeHua?

55. Kak onpepenaetca cevyeHMe BO3AyXOMNpoBOAA MO pacxoay MU
A0MNYyCTUMOM CKOPOCTM BO3ayxa B Tpybe?

56. Kak knaccudpuumpyrotca nHeBmogBuratenm?

57. KakoBbl OCHOBHblE pacyeTHble NapameTpbl NHEBMOABUraTe-ien u
KaK OHM onpeaenAatTca?

58. Kakue 3awuTHble U ynpasaaloWme yCTPOMCTBA MPUMEHAIOTCA B
nHeBmonpueoaax? KakoBbl 0CO6EHHOCTUN UX KOHCTPYKLMU U paboTbl?

59. Kak ocyuwecTtsnsetca sHeproobecrnevyeHMe MNHEBMONPUBOAOB W
KaKoBa cxema nHeBmoceTun?

60. KakoBbl 0COBEHHOCTM 3KCMIyaTaLUN MHEBMOMNPUBOLOB?




Crpykry

PHBIA
AJIEMEHT [1nanupyemsble pe3ynbTaThl 00y4eHUsI OneHouHbIE CpeCTBA
KOMIIETE
HITUU
YMeTh CaMOCTOSITEIBHO IPUOOpETaTh IIpakTH4yeckoe 3a1aHue

JAOIMOJIHUTCIIbHBIC 3HAHUS 1 YMCHUS
apryMEHTHPOBAHO 0OOCHOBBIBATH MOJIOKEHUS
MpeAMETHOM 00IacTH 3HAHUS
apryMEHTUPOBAHO 000CHOBBIBATH u
OLCHUBATh PE3YJIbTAThl OKCIICPUMCHTAJIIbBHBIX
u Tab0PaTOPHBIX HCcCeI0BaHUI c
MIPEeI0CTaBICHUEM OTUETOB;

Cocmasumu 21eKmpo2uopasIuiecKyio cxemy no 3a0aHuio:
[Ipu nuThe MO JaBJICHUEM B 3aKPBITOM JIUTEHHON (hOopMe pa3BUBAETCSl OUCHb
BBICOKOE JaByieHre. OT 3aMBbIKaHUS ABYX MOIY(HOPM 0J1HA U3 HUX (TIOIBFKHAS )
000pyIyeTCsl KOJICHYATHIM PhIYaKHBIM MEXaHU3MOM.
[IpuBoa 3TOrO MEXaHU3Ma OCYIIECTBIISETCS IMIMHAPOM JIBYXCTOPOHHETO JEHCTBUSL.
Ecnm B mutheBo# popMe HET AeTaiu, TO MPU JUIUTETLHOM BO3/ICHCTBUH HA
KHOTIKY C py4HBIM ynpasienueM S1 gopma 3akpeiBaetcs. Ecmu ¢popma 3akpbiTa,
ABTOMAaTHYECKH OCYIIECTBIIAECTCS MPOLECC JUThS MO AaBiaeHueM. OTinras aeraib
BO3JICHCTBYET HAa KOHEUHBIHN BBIKITIOYATENb S2 U TUThEBast popMa OTKPBIBACTCH,
Tonpko ecnu getanb OyneT BbIHYTa U3 (JOPMBI, MOKHO HAUWHATH HOBBIM IHKIL.
Curnansl, uayime ot 1atunkoB: « KHonka Bk  (S1) u ""O1uBaemasi aerajib

ecTh B Haauuuu" (S2) — COOTBETCTBYIOT BXOJHBIM CHUTHAJIAM I10 YCIIOBHUIO
3aJJaHHUS.
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IIpakmuueckoe 3a0anue

Cocmasumo 21eKmpocudpasiuieckyio cxemy no 3a0aHuio:

s 3aepy3xu u 8viepy3ku demaineti 08epb KOMid O0IHCHA OblmMb OMKPbIMA HA
Kopomkoe épems. /[l OmKpbimus u 3aKpblmusi 08epu CLyHCUm 08yXCmopoHHULL
yuruHop. Ynpaesnenue yunuHOpom 803MONCHO, KAK C NOMOWbIO PYYHOU KHONKU, MAK
u om HooicHotl nedanu. Ilocie okoHUaHUs 8030€liCEUs HA COOMBENCIMEYIOUVIO

KHONKY Ul Neoaib YUTUHOP OOJIHCEH COBEPULUMb 0OPAMHDILL X00 U 3AKPbIMb 08ePb
Komia.

OcnosHuvle mpeboganus no 2uOPoONpUEody:

Jna mozo, umobwvl npu 3axkpvimuu 08epb KOMNA He YOapsiach, HYHCHO ee Ha




Crpykry

PHBIA
3JIEMEHT [Inanupyembie pe3ylbTaThl 00YUCHHS OneHouHbIE CpeACTBA
KOMIIETE
HIU
KOpOmM-KOM pacCmMOAHUU OM NOJHO20 3AKPbIMUS 3aMOPMO3UMb.
» Topmooicenue MOACHO OCYUWeCmeums ¢ NOMOWbI0 Oemnghepa (Cm. CKu3
YCMa-HOBKU).
* MoowcHo ucnonv3oeamo yunuHOp ¢ pe2yaupyemvim 0emMn@uposanuem 6 KOHye Xood.
1.
| N
LY .'- |
N
il
Ul
Oosandep
Bnaners HaBLIKAMH WM METOIUKAMH 0O0O0OIIEHUS

PE3yNIbTaTOB PEIICHHUS;
CIocO0aMM OLCHUBAHHUS 3HAYUMOCTH M
MPaKTHYECKOI MPUTOTHOCTH
MOJIy9YEHHBIX Pe3yIbTaTOB

oOcyxnaTh  crmocodbl  3((HeKTUBHOTO
peleHus MOCTaBICHHBIX 33734

HaBBIKAMU UCCIIEI0BATENs, CIOCOOHOTO
UHTEPIPETUPOBATH MOJyUEHHBIE
pe3yabTaThl SKCIEPUMEHTATIBHBIX U

KonTpoasHnasi padora
[IpumepHoOe 3aaHNe HA KOHTPOJIBHYIO paboTy CM. B 11.6.
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71a00paTOPHBIX UCCIICIOBAHUI
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HIUU

IICK-10.4 cioco0OHOCTHIO M TOTOBHOCTBIO CO31aBATh M IKCILIyaTHPOBATH CUCTEMbI ABTOMATH3ALMH TEXHOJIOTNYECKUX MPOLEeCCOB, MAIMH
U YCTAHOBOK I'OPHOI0 MPOM3BO/ICTBA

Ilepeuenv mem u 3a0anuii 011 NOO20MOBKU K IK3AMEHY:

1. Kakas Hayka Ha3bIBaeTCsS aBTOMATUKOM?
2. Kak gensiTcst cicTeMbl aBTOMATUKHU IO BBITIOJIHAEMBIM (QYHKIUAM?
(byHKIOHATEHEIE BO3MOKHOCTH 3. Jlns dero ciaykaT TeXHUYECKUE CPE/ICTBA aBTOMATUKU?
IIPOrpAMMHBIX 1AKCTOB 4. Kakue pyHKINHU BBITOTHSIOT JIEKTPUYECKHUE YCTPOICTBA B CUCTEMaxX
' yIpaBJIeHNs?
MpeHAa3HAYEHHBIX MJIs MOJEIUPOBaHUS .
3Hath CHCTEM aBTOMATHKH U 0BECTIeTHBAOLINX 5. Kakue ¢yHKIIUYU BBIMONTHIIOT TUAPABINYECKIE YCTPOHCTBA B cCCTEMaxX
yHOpaBICHUS?
MOJIy4eHUE HEOOXOAMMOI0 JOCTOBEPHOTO .
P — 6. Kakue ¢pyHKINU BBITOJIHAIOT MTHEBMAaTHUYECKUE YCTPOMCTBA B CUCTEMAX
ylpaBieHus?

7. Yro sBnserca HocuTeseM HH(popmaruu?

8. Urto moHMMaeTcs MoJi CUTHAJIOM?

9. Kakumu MOryT OBITH CUTHAJIBI IO BUY?

10. Kakue BenM4YMHBI HCHOJB3YIOTCS B KAUECTBE CUTHAIOB?
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11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.

25.

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

33.

Uem obecrieunBaroTcs MOSIBICHUE CUTHATIOB HH(popMannn?

UTo Ha3BIBAETCS HIIEMEHTOM aBTOMATUKHU?

J1st gero mpenHa3HAYEeHbI DJIEMEHTHl AaBTOMATUKH?

Uto c0o00if MpeACTaBISET DIEMEHT aBTOMATUKH ?

Kax moapasnensitcst 31eMeHThl aBTOMATHKN?

YeM oTiMyaeTcs akTUBHBIN AJIEMEHT OT TAaCCUBHOTO?

UeM pa3nudaroTcsi PeBEPCUBHBIE I HEPEBEPCUBHBIC DIIEMEHTHI?

Kak paznuuarorcs 3neMeHThl 1o (hopMe IpeICTaBIeHUs] BXOIHOTO U
BBIXOJHOTO CUTHAJIOB?

Kaxkoii aneMeHT Ha3bIBaeTCs Pa30MKHYTHIM?

Kakast xapakTepucTiKa 3J1IeMeHTa yIpaBJIeHUs Ha3bIBAETCS CTATHUECKOM
XapaKTePUCTUKOM?

Kak paznuyarorcs XapakKTEpUCTUKHU YIPABICHUS 3JIEMEHTOB?

Kakumu nmapameTpaMu XapakTepu3yroTcs SI€MEHThl aBTOMAaTUKU?

Kak onpenensiercs koadduimenT (craTuaeckuii) nepeaadn daemMeHTa’?
Kak omnpenensiercs tunamuueckuii koadduureHT npeodpazoBaHus
3nemeHTa’?

Kak omnpenensiercst OoTHOCUTENbHBIN KO3(PPUIIMEHT TpeoOpazoBaHus
3nemeHTa’?

Kak omnpenensiercst mopor 4yBCTBUTEILHOCTH dJIeMEHTa?

Kak omnpenensiercst abCoM0THAS OTPEITHOCTD JIeMeHTa?

Kak omnpenensiercst oTHOCUTENbHASI TOTPEIIHOCTD dJIeMEeHTa?

Kak onpenensiercs: mpuBeieHHas MOTPEIIHOCTh dJIeMeHTa?

Kakue sneMeHTbl aBTOMATUKHU Ha3bIBAIOTCS] 3aMKHYThIMU?

Kakast oOpaTHas CBs3b Ha3bIBAETCS MOJIOKUTEIHHOMN (M OTPUIIATENIEHO)?
Kak ompenensiercs koadunreHT mpeodpazoBaHusi OCHOBHOTO 3JI€MEHTa C
00paTHOH CBS3BIO?

Kak onpenensiercst ko3QQUIMEHT TOTMOIHUTEIHHOTO AJIEMEHTA CO3/IAI0IIET0
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00paTHYIO CBSI3b?
34. Kak onpenensiercs KOdQQHUIUEHT MpeoOpa3oBaHus JIEMEHTa, 0XBAYCHHOTO
MOJIOKUTEITHLHOM 00pPaTHOM CBSI3bIO U (OTPUIIATEIIEHOM)?
35. Kak moapa3iesisifoTcsi CHCTEMbI aBTOMATHKH TI0 BBITIOJTHSAEMBIM (DYHKITHSM ?
[Moctpouts B  mporpamme  FluidSim  Pnevmo  mpuHImnuaibHyO
MTHEBATHYECKYIO U JIEKTPOPEIECHHYIO CXeMY YIIpaBJIEHUS THEBMOIIPHUBOIOM
COCTOSIIIIUM W3 YETBIPEX THUAPOUMIMHAPOB, PAOOTAIONIUX IO 3aJaHHOU
JTuarpaMmme.
Diagram
CD Start
BBIOMpaTh HEOOXOIUMBIN TPOTPAMMHBII A
MPOJIYKT ISl peasIu3aiiu 5
MaTeMaTH4eCKON MOJIEH CUCTEMBI
VMETE aBTOMATHKH; E

obecneyuBaTh IMOJIY4YCHHUC C ,HOCT&TO‘IHO?I
TOYHOCTBIO PE3YIIbTATOB MOJACIIMPOBAHUS
CHUCTEM aBTOMATHKHU.

<%

IIpy  nmocTpoeHHMH  CXEMBI
UCINOJIb30BATh AJIEKTPOHHBIE JATUYMKMU TOJIOKEHHMs] M JIaTUYUK JIaBJICHUS.




Crpykry

pHBIH
AJIEMEHT [1nanupyemsble pe3ynbTaThl 00y4eHUsI OneHouHbIE CpeCTBA
KOMIIETE
HIUU
[IpoBecTu HACTPOMKY U MMPOBEPKY pabOTOCTIOCOOHOCTH CXEMBI.
Pazpaborate  mpUHIMNHMANBHYIO  THUAPABIMYECKYI0  cXemMy U 2
IbTEPHTUBHBIE TPUHIUIHAIBHBIE D3JEKTPUYECKUE CXEMbl YIpPaBICHUS
TUAPONPUBOAOM, COAEpKAIIUM 2 TUAPOLMIMHAPA U OJWH THUAPOMOTOD,
paboTaroUIero no cieayolel AuarpaMMe nepemMereHus:
Diagram
Start
1 2 3 4 5 6 7 8 9
HaBBIKaMU aHAJIN3a U OLICHKU A
JIOCTOBEPHOCTH MOJIYUEHHOI'O pe3yibTaTa B
MO/JIETUPOBAHUS; .
Bnagets CIOCOOHOCTBIO BBIOOPA aIbTEPHATUBHOTO

BapuaHTa IJid IMOJIYYEHUSA JOCTOBEPHOI'O
pe3yibTara.

v
9

B

C |

HpI/I INOCTPOCHUHN HCIIOJIB30BATh CUCTUUK IMUKIIOB, PCJIC 3aACPIKKU BPEMCHU,
pO€ HaBJICHU. CpaBHI/ITB pa60Ty ABYX CXCM. C,[[eJ'IaTB BBIBOJbI.




0) Ilopsinok npoBeeHNsI MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJ I M KPUTEPUH
OLICHUBAHMA:

[IpomexyrouHas arrecrauus 1o auciuiuinHe «CpeAcTB 3JIEKTPOABTOMATUKU B THAPO U
ITHEBMOIIPUBOJIaX» BKJIKYAET TEOPETUYECKUE BOIPOCHI, IIO3BOJIIOIIME OLEHUTh YPOBEHB
YCBOEGHMSI OOYy4YarOUIMMHUCS 3HaHWM, M MpaKTUYECKUE 3a/JaHus, BBISBIAIOIINE CTEIEHb
c(OPMHUPOBAHHOCTH YMEHHH WM BIIAJCHUH, MPOBOAUTCS B (hopMe 3adeTa M caud KOHTPOJIBHOM
paboTHI.

OK3aMEeH N0 JaHHOW MJWCUUIUIMHE MPOBOAUTCS B YyCTHOW (opme, BKIOYaeT 2
TEOPETUYECKUX BOMPOCA U OJTHO MPAKTUIECKOE 3a/IaHHE.

Iloxazamenu u Kpumepuu oUeHUAHUA IK3AMEHA:
— Ha OLIEHKY «OTINYHO» (5 6ayyioB) — 00y4aromuiicst 1EMOHCTPUPYET BHICOKUN YPOBEHb

c(OPMHUPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CHCTEMAaTHIECKOE U TIIyOOKOe 3HaHNE
y4eOHOTro MaTepuasna, CBOOOTHO BBITOIHIET MPAKTUYECKUE 33/IaHUs, CBOOOHO OTIEPUPYET
3HaHUAMH, YMCHUAMHU, IPUMCHACT UX B CUTyallUAX MHOBBIIIIEHHON CJIOKHOCTH.

— Ha OIIEHKY «XOpoIIoy (4 6aia) — 00yJaronuics 1eMOHCTPUPYET CPETHUN YPOBEHD
CCbOpMI/IpOBaHHOCTI/I KOMHCTGHHHI;'IZ OCHOBHBIC 3HaHUWA, YMCHHUA OCBOCHEBI, HO IOITYCKArOTCA
HE3HAYUTCIIBHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA TPHU aHATUTUYCCKUX OICpaluriax, IIEPECHOCE
3HAaHUU U yMeHI/IfI Ha HOBLIC, HCCTAHJAPTHBIC CUTYyalluH.

— Ha OIICHKY «yJIOBJIETBOPUTEIHHOY (3 Oaia) — 00yJaromuics 1eMOHCTPUPYET TOPOTOBBIN
YpOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/I¢ KOHTPOJIBHBIX MEPOTIPHSITUIN JTOTTYCKAIOTCSI
OIITMOKH, TIPOSIBIIIETCSI OTCYTCTBUE OTACITHHBIX 3HAHHI, YMEHHI, HABBIKOB, 00YyJarOIIANCS
WCTIBITHIBACT 3HAYUTEIIHHBIC 3aTPYAHCHUS TIPU ONIEPUPOBAHUY 3HAHUSIMH M YMEHUSIMU TIPH HX
MEpPEeHOCEe Ha HOBBIC CHTYaIUH.

— Ha OLIEHKY «HEYJOBJIETBOPUTEILHOY (2 6aia) — o0yJaromuiics IeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTUUeCcKOro MaTepuaa, JoMycKaeT CyleCTBEHHbIEC OIIMOKHU, HE MOKET IMOKa3aTh
MHTEJUIEKTYaJIbHbIe HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HEYJOBJIETBOPUTEIbHOY (1 6amn) — oOydaromuiics He MOKET OKa3aTh
3HAHMS HAa YPOBHE BOCIIPOU3BEICHUS U O0bsICHEHHU UH(OPMAILIUY, HE MOXKET MOKa3aTh
UHTEIJICKTyalIbHble HABBIKW PEUICHUS MPOCTHIX 3a/au.



