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7.1 ®OHJ] OIEHOYHBIX CPEJICTB JJI5 ITIPOBEJEHUS ITIPOMEXKYTOYHOM ATTECTAIIUA

CmpyxmypHulil hanupyemsie CmpyxkmypHuviti onemenm
91eMeHm Oyenounvie cpedcmesa obpazoeamenvbHou
pe3ynbmamul 00y4eHus.
KOMNnemeHyuu npoSpaAMMbl
OBHIEKYJIBTYPHBIE KOMIIETEHLHUH
OK-1 — cnocoGHOCTHI0 COBEPIIEHCTBOBATH M Pa3BUBATH CBOI HHTEJLIEKTYAJIBHBIN U 001IEKYJIbTYPHBIH YPOBEHb
3HaTh OCHOBHBIE ATaITbI 1. U3 xakux 3TaroB COCTOUT HAYYHOE HCCIIe0BaHHE?
HAY4HO- 2. Kakwue Bommpocs! pemaroTes Ha MepBOM dTaIle HCCIICAOBAHUS?
HCCIEA0BATENbCKON 3. Ha kakom 3Tamne npoBOAsATCS SMIUPUUECKUE HCCIACAOBAHUS?
paboTHI; 4. Bcerna nu oopmieHne pyKoOIKCH SIBIISICTCS 3aBEPLIAIONIIM TarioM?
5. Urto noHuMaeTcs 1ol akTyajJbHOCTBIO TEMBI HCCIIET0BAHU?
6. Jaiite omnpeneneHne MOHATHIO «ITpoOIeMa?
7. Uro 3Ha4nT CHOPMYITUPOBATH HAYUHYIO MMPOOIEMY?
8. SBnsieTcs MM 1ens HayYHOTO MCCIEA0BAHHS OTPAKECHUEM TEMbI HCCIIeOBAHMS?
9. Lenu 1 3ana4u HAYYHOT'O MCCIIECAOBAHMSL.
10. OOBeKT 1 mpeaMeT HAyYHOTO UCCIICA0BaHUSI.
11. Uewm oTiinyaercs 00bEKT UCCIIEIOBAHMS OT IpeiMeTa uccienopanus? Kak onu
cooTHOCATCS?
12. Urto nmoHMMaeTcs MO/l METOIaMH HUCCIICI0BaHMsA?
13. B 4eM ocoOeHHOCTH (yH/IaMEHTANBHBIX UCCIIETOBAHNN? MeTozpl u Teopust
14. B yeM 0COOCHHOCTH MPHUKIIATHBIX HCCIICIOBAHMIA? ONTUMH3AIHH
15. Pa3paboTky u ux 3Ha4YEeHHE B TEXHHYECKUX HayKaX.
16. [lepeuncnure ocHOBHBIE TPeOOBAHMSI K TEME HAYYHOTO MCCIIEIOBAHUSL.
Ymets aHaJM3UpOBaTh 3a7auy, (1 ObocHOBaTh HEOOXOAMMOCTh POBEACHUS HCCIIEA0BaHNS 10 3a1aHHoi Teme HUP
MOCTaBJICHHYIO B paMKax |2. OnpenenuTs UENH U 3a]1a91 UCCIIC0BAHUS
Hay4HO- 3 Omnpenenuts cpencTBa UCCIeIOBaHUS
HCCIIEI0BATEIBCKON
paboTHI;
Biragets HaBBIKaMU pa3paboTku  |COCTaBUTH IJIAH CAMOCTOSITEIBHOM PabOTHI HAJl TIOCTABICHHOM 3a1aueH.
TUTaHOB
CaMOCTOSITETbHON
paboThl Hax
MMOCTaBJICHHOM 3aJjaUueH;
3Hath OCHOBHBIE HOPMBI U 1.IlpounTaiiTe TEKCT M 3aNMIIUTE IJIaH TEKCTa. WNHocTpaHHbIN S3BIK
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MpaBUIIa PEYCBOTO
ITHKETA,

2. IToaroroBsTe MOHONIOTHYECKOE ( THATTOTHYECKOE) BRICKa3bIBAHUE TI0 TEME.

YmeTs

YUTaTh U
HMHTEPIPETHPOBATH

TEKCTBI C ”HOCTPAHHOTO
SI3bIKA HA PYCCKHH SI3BIK;

I.HPO‘IHTaﬁTe TCKCT U HAIIMIIMTC aHHOTALIMIO TCKCTA.

Z.BLI,I[CJ'II/ITC BBICKa3bIBaHHUA, KOTOPBIC OTPAXKAOT OCHOBHBIC UJICU TCKCTA.

Bnanets

0a30BBIMU HaBBIKAMU
pEeUeBOro NMOBEICHUS B
cdepe menoBOTO U
po(heCcCUOHATBHOTO
00IIEeHHS;
MPAKTUICCKUMHU
HaBBIKAMHU
WCTIONBb30BaHUS
opdorpadruaeckoi,
ophoarHYecKoi,
JIEKCHUKO-
rpaMMaTH4eCcKON 1
CTHIIMCTUYECKOU HOPM
PYCCKOTO U M3y4aeMoTO
SI3BIKOB.

1. [IpounraiiTe TEKCT.
2. BeInUIIMTE HE3HAKOMBIE CJIOBA U NIEPEBEANUTE UX.
3. CaenaiiTe TUCBMEHHBIN MTEPEBOJ TEKCTA.

3HaTh

HUCTOPHUIO CTAHOBJICHUA U
Pa3BUTHS HAYKH B
LEJIOM;

OCHOBHBIC HAYYHBIC
LIKOJIBI, HATIPABJIEHHUA,
KOHLEMIINH;

OCHOBHBIE TTPOOIIEMBI
COBPEMEHHOH HayKH;

[ IpumepHBIE BOTIPOCHI [l yCTHOTO OIpoca:
1. UeM oTnrvaeTcs MOUIMHHAS HayKa OT MapaHayku?

3. Jlornueckast CTpyKTypa T'MIIOTETUKO-1E€yKTUBHBIX CUCTEM

2. CucTeMHBIN METOJI ¥ COBPEMEHHOE HAyYHOE MUPOBO33PEHUE.

YMeTh

BBIJIBUTATh U MPOBEPSITH
TUIIOTE3BI;

JleTIaTh MPaBUIIbHBIN
BBIOOp METOJIOB

[IpumepHBIE BONPOCH! 17151 YCTHOTO OIIpOCa:

1. OBpHCTHYECKUE TPUHLMIIBI 0TOOPA THITOTES.
2. BeposTHOCTHBIN XapaKTep THIIOTE3bI.
3. I'unoresa kak popMa HAYIHOT'O TIO3HAHMSL.

HcTopust 1 METOAOIOTUS
HaYK{ 1 TPOM3BOJICTBA
(37IEKTPOTEXHUKH)
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WCCIIEIOBAHNS;
CPaMOTHO CTaBUTh U
MIPOBOJIUTH
JKCIIEPHMEHT;
Brnagets METOJIaMU HAYIHOTO [IprMepHBIE BOMPOCHI IJIs1 YCTHOTO OIIPOCa:
TIO3HAHUS; 1. OBPUCTHYECKUE MPUHIIMITEI 0TOOPA THITOTE3.
HaBBIKAMU aHAJIN3a 2. BeposTHOCTHBIN XapaKTEP TUIOTE3BI.
Hay4YHOTO OTKPHITHSI U [3. ['umoTesa xak ¢opMa HAYIHOTO TIO3HAHUSI.
WCCIIEIOBAHUS;
METOJI0JI0TUEN HAYUYHOTO
TTOWICKa,
3Hath WCTOPUIO CTaHOBJICHUS U ([ [puMepHBIe BOMIPOCHI [JIsl YCTHOTO OTPOCa:
pa3BUTHUS HAYKU B 1. Uewm oTiinyaeTcs MOUIMHHAS HayKa OT TapaHayKu?
LIETIOM; 2. CucTeMHBIN METO/ ¥ COBPEMEHHOE HAYYHOE MUPOBO33pEHHE.
OCHOBHBIC HAyYHBIE 3. Jlormdeckast CTpyKTypa THIIOTETUKO-IeTYKTUBHBIX CHCTEM
IIKOJTBI, HATIPABJICHHUS,
KOHIICTIIINH;
OCHOBHBIE TIPOOJIEMBI
COBpEMEHHOW HayKH;
YMetb BBIBUTATh U MTPOBEPsTHh ([ [puMepHbIe BOMIPOCHI [JIsl YCTHOTO OTPOCa:
TUIIOTE3BI; 1. OBPUCTHYECKUE MPUHIIMUITEI 0TOOPA THITOTE3.
N . Mcropust 1 METOIOIIOTHS
JieaTh MPaBUILHBIHA 2. BeposTHOCTHBIN XapaKTep TUIIOTE3HI.
HAyK{ U TIPOU3BOJICTBA
BEIOOP METO/IOB 3. l'umoTesa xak opMa HAYYHOTO TTO3HAHUSI.
(37IEKTPOIHEPTETUKH)
WCCIIEIOBAHNUS;
TPaMOTHO CTaBUTh U
MIPOBOJIUTH
SKCIIEPUMEHT;
Bnanets METOAAMH HAYYHOTO [IprumepHBIE BOMPOCHI AJIsl yCTHOT'O OIpoca:

MO3HAHUSA,

HaBBIKaMM aHaJIN3a
HAYYHOTO OTKPBITHUS U
HCCIIEA0BAHMS;
METOJI0JIOTUEN HAYYHOTO

1. OBpUCTHYECKNE MPUHIIHUITBI 0TOOPA THITOTES.
2. BeposiTHOCTHBII XapaKTep TUIOTE3bI.
3. I'unoresa xak ¢popma HAyIHOTO O3HAHHSL.
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IIONCKA;

3Hath TEeHJCHLIUN 1. [IpaBuna paboTsl ¢ nHGOPMALMOHHOK OMOIMOTeYHOH cuctemoit MI'TY
COBPEMEHHOTO Pa3BUTHA 2. [lopsimox mpoBeneHus IaTEHTHOTO MOMCKa
MEXaTPOHHBIX CHCTEM;  [3. Pa6ota ¢ otaeramu mo HUP 1 OKP
TEHACHIUN 4. [IpaBuna odpopmnenus otrueroB mo HUP
COBPEMEHHOT'O Pa3BUTHA [O. [IpaBuna odopmienus crucka HCIOIB3YeMOi B paboTe TUTEPaTyphl
MEXaTPOHHBIX CUCTEM B (6. [IpaBuna cocTaBneHUs CTPYKTYPHBIX CXEM
METYJUTyprHUH; 7. O00CcHOBaTh BEIOPAHHBIC HAIPABICHUS HCCIICIOBAHUIMA
TEHJICHIUA 8. JlaTh MosCHEHUA 10 COCTAaBIEHHOW CTPYKTYPHOUM CXEME 3JIEKTPONPUBOIA
COBPEMEHHOTO pa3BUTHS (9. Pab6ora ¢ xmaccudpukaropom Y JIK
MEXaTPOHHBIX CHCTEM 10. OneHuTh aKTyanbHOCTh BBIOpaHHOM TeMbl BKP
aHIPOUIHBIX poboToB;  (11. DopMBI CaMOCTOSTETBHOM PadOTHI CTYACHTOB NPH BHIMIOJIHEHUN WHIUBHYaTbHOTO

BajaHMs Ha y4eOHYIO IPAKTHKY

YmMmeTs pa3zbupatscs B 1. [IpaBuna paboTsl ¢ nHPOpMAMOHHON OubIMOoTeYHOU cructemoit MI'TY
KOHCTPYKITHSIX 2. [Nopsimox mpoBeneHUs MATEHTHOTO MOKCKa
MEXaTPOHHBIX CUCTEM;  [3. Pa6ora ¢ otueramu no HUP u OKP 'Y4eOHas - mpaKTHKa 1o
pa3buparbcs B 4. [IpaBuna odopminenus orueros no HUP MOJTY4YEHHUIO EPBUYHBIX
KOHCTPYKLIUSIX 5. [IpaBuna odopmiteHus crucKa HCIOJIB3YeMOi B paboTe JTUTEPaTyphl NpoQecCHOHAIBHBIX YMEHUH U
MEXaTPOHHBIX CHCTEM 6. [IpaBuna coctaBieHHs CTPYKTYPHBIX CXEM HABBIKOB
METaJUTyprUIecKOTo 7. O6ocHOBaTh BEIOpaHHbBIE HANPABJICHHS NCCIIEIOBAHNI
000PYAOBaHHUS; 8. JlaTh OSICHEHUS 110 COCTaBJIIEHHOM CTPYKTYPHOM CXEMe JIEKTPONpUBOIa
pa30uparhcs B 9. Pabora ¢ knaccugukaropom YJIK
KOHCTPYKLUAX 10. O1neHuTh aKTyaabHOCTh BBIOpaHHOM TemMbl BKP
MEXaTPOHHBIX CUCTEM 11. @DopMBI CaMOCTOSITETBHOM PadOTHI CTYIEHTOB NPH BHINOJIHEHUH UHINBHYaTbHOTO
aHJIPOUJIHBIX POOOTOB;  BajaHus HAa y4eOHYIO IPAKTHKY

Biragets nH(popMarueit o [IpaBuna paboTsl ¢ nHGpOpMaMOHHON OubMMoTeyHO! cucremoit MI'TY

JOCTYITHBIX
JUTEPaTypPHBIX
HUCTOYHUKAX
COBpPEMEHHBIX
MEXaTPOHHBIX CUCTEM;
nHpOpMaLuen o
JOCTYITHBIX

NN E

[lopsmox mpoBeneHHs MaTEHTHOTO IMMOUCKA

Pa6ora ¢ orueramu no HUP u OKP

[IpaBuna odpopmnenus orueroB no HUP

[paBuna odopmiteHus criMcka NCTIONIB3YEMO# B paboTe TUTEPaTyphl
[IpaBuina coctaBieHHs CTPYKTYPHBIX CXEM

O6ocHOBaTh BEIOpaHHbBIE HAPaBIICHHS UCCIIEIOBAHUI

JlaTh MosiCHEHU 110 COCTaBIEHHON CTPYKTYPHOM CXEMe 3JIEKTPONPUBOJIA
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JTUTEPATYPHBIX 9. Pa6ota ¢ xmaccudukaropom VJIK
HUCTOYHUKAX 10. O1NEeHHUTD aKTyalIbHOCTh BRIOpaHHOM TeMbl BKP
COBpPEMEHHBIX 11. DopMBI CaMOCTOSTEIBHOM PadOTHI CTYACHTOB NPH BHIMIOJIHEHUN HHIUBHYaTbHOTO
MEXaTPOHHBIX CUCTEM BajaHus Ha y4eOHYIO PAKTHKY
METaJUTyprU4ecKOTo
000pyIOBaHMUS;
nH(popMarueit o
JOCTYITHBIX
TUTEPaTypPHBIX
HCTOYHUKAX
COBpPEMEHHBIX
MEXaTPOHHBIX CUCTEM
AHJIPOUJTHBIX POOOTOB;
3HaTh TpeGOBaHUs 1O [TpousBecTn cOOp MaTepHaIOB B COOTBETCTBUU C TEMOM, BBIOPAHHOMH I KypCOBOTO
9KCIUTyaTallly | MPOCKTHPOBAHUSI MO JUCIUIIIHAM Y4€OHOTO IJIaHa MTOATOTOBKH TPYIIIBIY:
pPEMOHTY 'TexHOIOrHYeCKHii Mmporecc 1exa (yyacTka, yCTaHOBKH).
TEXHOJIOTHYECKOTO [MocnenoBaTeNbHOCTD BHIMTOJHEHUS! TEXHOJIOTHYECKUX OTIEPAIIHH.
000pyI0BaHHS; (XapakTepuCTHKa OCHOBHOTO TEXHOJIOTHYECKOTO 000PY/I0BAHUSL.
HOPMATHBHBIC aKThI M0 [T€XHUYECKUE U TEXHOJIOTHUECKUE TPEOOBAHMS, IPEABIBIIECMBIC K MEXaHU3MY.
9KCIUTyaTalllu 1 TexHUUECKHe XapaKTePUCTHKH MPUMEHIEMOT0 JIEKTPUIECKOT0, THAPABINIECKOTO U
PEMOHTY; MHEBMATHYECKOTO 000PYIOBAHUS.
[Tpou3BoICTBEHHAS - IPAKTHKA
TpeOOBaHUS U CylecTBYOIIAs CUCTEMA YIIPABJICHHUS 3JICKTPOIIPUBOJIOM.
HOPMATHUBHBIC aKThI TpeboBaHus, PENbBISAEMBIE K CHCTEME YIIPABICHHS IIEKTPOIPHUBOIOM. 110 TIOTYHCHHIIO N
NpoQecCHOHATEHBIX YMEHUH U
9KCIUTyaTalllu 1 Bomnpockl aBTOMaTH3aIlluK U 3HEPTOCOEPEIKEHHS. N
PEMOHTY; CxeMbl CHUIJIOBBIX IeNed U Iiernel YIPaBIeHUs] CUCTEMBbI JJICKTPONPUBOJIA. OlIbiTa IPOdeccHoHalbHOM
Ymethb COCTAaBIISITh TUIIOBYIO [IpousBecTr cOOp MaTepraoB B COOTBETCTBUU C TEMOM, BEIOPaHHOM ISl KYpCOBOTO FIeATEIBHOCTH
TEXHUYECKYIO MPOSKTHPOBAHUSI MO JUCIUIIMHAM Y4€OHOTO IJIaHa TOATOTOBKH TPYIIBIY:
JIOKyMEHTAITHIO; TexHomoTHYeCKUH Tporiece Iexa (yq9acTka, yCTaHOBKH).
0(popMIISTH THITOBYIO [locnenoBaTeIbHOCTD BBIMTOJIHEHHS TEXHOJIOTHIECKUX OTIEPALIUi.
TEXHUYECKYIO (XapakTepuCTHKa OCHOBHOTO TEXHOJIOTHYECKOTO 000PY/IOBaHUSI.
JIOKYMEHTAIIHIO; TexHUUECKHE U TEXHOJIOTHYeCKHe TPEOOBaHNUS, IPEIBIBISICMbIC K MEXaHU3MY.

COCTaBIIAITH U OQOPMIISATH
THIMIOBYIO TEXHUYECKYIO

TexHuueckue XAPAKTCPUCTHUKU NPUMCHACMOT'O SJICKTPUICCKOT O, TUAPABIIMNYCCKOIO U
IMHCBMAaTHUYCCKOI'O 060py,Z[OBaHI/I$I.




TUITOBYIO TEXHUYCCKYIO
JIOKYMEHTALINIO;
yMeHHeM O(OopMIIATh
TUITOBYIO TEXHUYCCKYIO
JIOKYMEHTALHIO;
YMEHHEM COCTABIIATh U
0 OPMITATH THITIOBYIO
TEXHUYECKYIO
JOKYMEHTAIIHIO.

MPOCKTHUPOBAHU 110 AUCHUIITIMHAM y‘-IC6HOFO IJ1aHa MMOATOTOBKU I'PYIIIIBD):
TexHomornyeckui mporece 1exa (y4acrtka, yCTaHOBKH).

[MocnenoBaTebHOCTD BHIMOTHEHUS TEXHOJIOTHUECKUX OTIePaIiyi.

X apaKkTepuCTHKa OCHOBHOTO TEXHOJIOTHYECKOTO 000pYyIOBaHUSI.

TexHUYecKHe U TEXHOJIOTHUECKHE Tpe6OBaHI/I$[, MMPECABABIACMBIC K MCXaHU3MY.
TexHUUeCKHe XapaKTePUCTHKH MPUMEHIEMOT0 SIIEKTPUIECKOr0, THAPABINICCKOTO U
MHEBMATHYECKOTO 000PYIOBAHUS.

CyIecTBYyOIIAs CUCTEMa YIIPaBICHHUS 3JIEKTPOIIPUBOJIOM.

TpeboBaHus, MPEeNbIBISAEMBIE K CHCTEME YIIPABICHHS JJIEKTPOIPHUBOIOM.

Borpockl aBTOMaTH3aIUH U SHEPTrOCOCPEIKCHHS.

CxeMBbl CWJIOBBIX IIeTIeH U 1IeTiel YITpaBIeHUs] CHCTEMBI DJIEKTPOTIPUBO/IA.

CmpyxmypHulil CmpyxmypHuvltl 21eMeHm
PYKINYP Inanupyemvie PYRIPp .
nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll

pesyrvmamul 00yueHUs.

KOMNnemeHyuu npozpammol

JIOKYMEHTAITHIO. Cy1iecTByoIIas CHCTEMa YIPABICHUS IIEKTPOIIPHBOIOM.
TpeOGoBaHus, IPEABSBIIEMBIC K CUCTEME YIIPABICHUS DJICKTPOIIPHUBOJIOM.
IBormpockl aBTOMAaTH3alUU M SHEPTOCOCPEHKCHHSL.
CxeMBbl CHJIOBBIX IIeTIeH U IeTie YITPaBIeHUs! CHCTEMBI JJIEKTPOTIPHUBO/IA.
Bnanets YMEHUEM COCTaBIISITh [Iponseectr cOOp MaTepranoB B COOTBETCTBUN C TEMOU, BEIOPAHHO 151 KyPCOBOTO

OK-2 — cnocoGHOCTHIO K CAMOCTOATETLHOMY 00Y4eHHIO € IOMOIIHI0O COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHII HOBBIM METOJaM MCCJIE0BAHNS, K TOCTOSTHHOMY
00HOBJICHMIO U PACIIMPEHUI0 CBOMX 3HAHMI, K M3MEHEHHUIO B CJIy4yae He00X0AMMOCTH HAYYHOI0 U HAYYHO-TIPOU3BOACTBEHHOIr0 Npo¢us cBoeii npodeccuoHaAIbLHOI

mesTeJILHOCTH

3HaTh OCHOBHBIE onpefeneHnst ([eopeTuueckue BOIPOCHL:
Y TIOHSTHUS TEOPUHU [lens 1 337291 SKCTIEPUMEHTA
[JIAHUPOBAHUS M cTOYHNKY OMHOOK TIPH M3MEPEHUSX
SKCIIEPUMEHTA, /TuckpeTHast 1 HempephIBHAS CIIy4alHbIE BETUYHHbI
JIaBaTh OIICHKY ["eHepalibHbIC W BRIOOPOYHBIC TTApAMETPhI pacipeaeICHHs
pe3ynbraram; HopManbHblIi 3aKOH pacipeaesieHus
OCHOBHEIC LIeJIX ¥ 331a49i [OCHOBHBIC 331a4l MAaTEMAaTHYCCKOM CTATHCTUKHU Teopus skcniepuMeHTa u
TIPU TIPOBEIICHUH CTaTHCTUYECKHUE KPUTEPUU B X TIPUMCHCHIEC HCCIIEJOBAHUS CUCTEM
SKCIIEPUMEHTOB, [Lmans! permeHus 3a1a9 MaTeMaTHIECKON CTAaTHCTHKHU

YMeTb CTaBUTh 3a1a4y [IpakTHueckue 3a0aHUs:
SKCIIEPUMEHTA, Ornpeaenutb BEpOSITHOCTh TOT0, YTO COMPOTUBIEHUE PE3UCTOPOB B NAPTUH, IPUTOTOBICHHOH K
(dhopmynupoBaTh oTHpaBke, He npeBocxoauT 50 Om, eciiu U3BECTHO, UTO L4 =45 OM u Grz =25 OMZ, 3aKOH
KPUTEPHUU OIICHKH [pacrpeneneHus HOpMaJbHBIN.
pe3ynabTaTOB TpeOyeTcst OLIEHUTh MATEMATHUYECKOE OXKUaHKE TOKA ITePeropaHus MJIaBKUX BCTABOK NAPTHUH
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9KCIIEPHMEHTA,;
BBISIBIISITH TPUOPUTETHI
pelieHus 3a7ay;

npenoxpannuteneit Tama [1P-2 ¢ HoMHHATBEHBIM TOKOM OTKIIOUYeHHS loTk =100 A, ecnm n3BecTHA
reHepajibHasl AUCIEPCHsI TOKa Iieperopanus (Ha OCHOBAaHUHU TPEABITYIINX UCIBITAHUN ), paBHAsS
=25 A2 1 pe3yabTaT OJJHOTO UCIBITAHUS NMpeaoxpaHuTens us atoil maptuu 10 = 95 A. 3akon
pacripeneneHus 3Ha4eHUH TOKa Iieperopanysi HOpManbHbId. /i pereHus 3aqauu UCHoab3yeM
U-pacnpenenenue.

Onpenenuts 00beM BBIOOPKH (KOIWYECTBO HM3MEPEHHI), MO3BOJSIONIMNA OLCHUTH /4 TOKA|

. 2

neperopanus npeaoxpanuteneii ¢ Tounocteio 1 A u ¢ p = 0,95, eciu U3BECTHO, UTO o, =16
2

A”.

nz 2;24-1.96 = 63.

[Tpu o6paboTke BEIOOpKHU U3 10 HaOMIOMEHUIT 3HAUEHUI €MKOCTEeH KOHJCHCATOPOB ITOTYIEHO C
L2
=98 Mk®. MI3BECTHO, Y4TO 3aKOH PACIpPEIECHNs HOPMAIbHbIA, O~ = 25 Mk®?. TIpoBepuThH

rumoTesy o Tom, uto tic =100 Mx®D, 1.e. Ho:zic = 100 Mx®D; Hy: pic # 100 mxd.

MMeercs mATh M3MEPEHUH BpEMEHHU OTKIIOYEHHUsT MacistHOTO Beikitovarens 7= 0,05 ¢; z = 0,08
c; 3=0.1¢; =0.1 cu % =0.06 c. TpeOyercst OLIECHUTh TeHEPATIBHOE MATEMATHIECKOE OXKUIaHKE
BPEMEHH OTKJIIOUSHUS L4 C JIOBEPUTEIBHON BeposiTHOCTHIO p = 0.95. 3akoH pacnpeneneHus
HOPMAJIbHBII.

/11t yCITOBHI MTPeAbIIYyIIEro IpuMepa MPOBEPUTh THIIOTE3Y 0 TOM, 4TO 1, = 0,05¢ Ha ypoBHE
sHauumoctu q = 0,05, T.e. Ho: 2. = 0.05¢; Hy: gz, # 0,05c¢.

2 _ . N
OnpeenuTh HHTEPBAIBHYIO OLIEHKY O, ¢ P = 0.9 HOpMAIBLHO PaCIpeIETIEHHON CIlyYaiHOM

. 2
BETMYMHBI X, €CJIM HAa OCHOBaHMH JIECATH U3MEPEHUH MOTy4eHo S, = 2.
[IpoBepUTH TMUIIOTE3Y O TOM, YTO T€HEpalIbHAs AUCIIEPCUST HOPMAIIBHO paclpeieIeHHON
- L2 L2 _ .
ciyuaitnoit senuuunst X, Ho: 0, =4 (H1: 0, #4), Ha ypoBHe 3Haunmoctu = 0.1 115t ycnoBuit

MPCABIAYLICTO IpUMEpPA.
CpaBHI/IBaIOTCSI IMMOoKa3aHud ABYX BOJIBTMCTPOB, Ka)K)_'[BIM HpI/I60pOM MMPOU3BCACHO 110 CEMb

o 2 2
3aMepOB, PHYEM JIUCTIEPCHUS MTOKa3aHuii epeoro npudopa cocrasnser S; = 10.2 B, a BToporo —

2 . .
S,=3.8 B’. Heo6X0MMO BBICHUTB, YeM 00YCIIOBICHO PACXOXKICHHE JUCIEPCHii: TGO BTOPOi
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mpuOop Gosee ToUeH, THOO0 PacCXOXKICHHUE AUCIIEPCHIA CITyIaiHO.

o 2_q. c2_
[IpoBepUTHL TUMOTE3Y 00 OHOPOJAHOCTH YETHIPEX BHIOOPOUHBIX UCIIEPCHH, paBHBIX S, = 8; S, =

4, S; =2mu S§= 10, u onpenenennsix ¢ fj= 10 Ha ypose 3naunmoctu g = 0.05.

Ha oJTHOM 13 MATH OJMHAKOBBIX arperaTtoB (TPEThEM ), BBIMOIHSIOIIUX OJHOTHUITHBIC ONICPAIUH,
ObUTH BHEJIPEHBI MEPONTPUATHS 110 SKOHOMUU 3IeKTposHeprur. ONeHUTh UX 3QPEKTUBHOCTD,
©CJIM 3apETUCTPUPOBAHHOE MECSUHOE MOTPEOJICHUE SHEPTUH KaXK/IbIM arperatoM cocrasiseT W,
= 10 MBtu; W, = 12 MBty; W3 =8 MB1u; W, =9 MBT4; W5 =11 MBTu. Kak u
MPEoJIarajgoch, PacXoJl SHEPTUH Ha TPEThEM arperate MUHUMalieH. Heo0X01MMO BBISICHUTD,
ueM 00yCIIOBICH MUHUMAITBHBIH pacXojl Ha TPEThEM arperaTe — ClydaifHbIM OTKJIIOHCHHEM UITH
BHEPECHHBIMUA MEPOTIPUATHIMH.
PaccMoTpuM aHHBIE TIO CPOKY CTYXKOBI DIIEKTPUUECKUX JIAMI B YETHIPEX MAPTHUSX.
Ta6mmma 10.1
Pesynbrarhl H3MEepeHHs CpoKa CIyKObI JIaMIl

] Cpox CITY>KOBI
manmay | IEKTPoIaMI X (B X
p TBICSTYAX YacOB) 9
JamIt
1 1,60; 1,61, 1,65;
1,68; 1,70; 1,72; 1,80 1,76 ,68
2 1,58; 1,64; 1,64;
1,70; 1,75 31 ,66
3 1,46; 1,55; 1,60;
i,gg; 1,64, 1,66, 1,74, 3,00 ,64
4 1,51; 1,52; 1,53;
1,67; 1,60; 1,68 41 57
2,57 6 |,64

/17151 M3roTOBNEHNS KaXXI01 MapTHH JTaMIl ObLTA B3sITa MPOBOJIOKA PA3HBIX COPTOB; BCE MPOUNE
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YCIIOBHSI IIPOU3BOACTBA ObLIIM OMHAKOBBIMU JUISI KX 10W apTuu. TpeGyeTcs BEIACHUTD,
OTIMYAIOTCS JIM TAPTHUH JIAMIT MEXIY C000i 1Mo cpoky ciyk0bl. Eciiu oTBet Oyzaer
MOJIOKUTENBHBIM, TO MOKHO JyMaTh, YTO KaYECTBO MPOBOJIOKH JIEHCTBUTEILHO BIHIET Ha CPOK
CIIy>K0Bl, U, CJIEN0BATEIILHO, U CTAHAAPTU3ALUH IPOU3BOJCTBA HICKTPUUECKUX JIaMII
HEO0XOIUMO TOCTUTHYTH OOJIbIIIEH OHOPOJHOCTH MPOBOJIOKH BO BCEX MAPTHUSIX.
Heo0Xx011MMO0 IPOBEPUTH HYJICBYIO THIIOTE3Y, COCTOSIIYIO B TOM, YTO UCXOJHBIC Pa3MephI
MPOKaTa Ha MIPOBOJIOYHOM CTaHE C MHOT'OBAJIKOBBIMHU KaJIMOpaMu HE BIUSIOT HA pa3MephI
[poKaTa MOoCje NePBOM KIETH IBYXKJIETEBOr0 MPOKATHOTO cTaHa. C 3TOH 1LeNbI0 NPOBOAUIIACH
MpoKaTka 00pa3I0B MMPOBOJIOKU C pa3HBIMU UCXOAHBIMH JuameTpamu: 6,39 MM u 6,12 mm. Ha
BBIXO/IC TTOCIIE KJIETH NPOBOANIOCH U3MEPEHUE Pa3MEpOB MPOGHIIS 110 AUaroHamsam «d» u B
HaIpaBJICHUH O0XKATHS «@».

PesynbTarel naMepenus pa3mMepoB IpoduIIst pH MPOKAaTKE MPOBOJIOKH JHaMeTpoM 6,39 MM

Ne p Cp [Ipeobpas [Ipu
asMep eJHUE OBaHHOE CpEJIHee | MeuaHue
00pasios 3HAYCHMs | 3HAYCHUE
pasMepoB,
MM
1 a 51 18 Kax
98 noe
d 6,4 240 3HaYeHUE
40 pasmepa
2 a 5,2 24 YBEJIMYEHO B
04 1000 pa3 wu
d 6,4 248 YMEHBIICHO:
48 «@» - Ha
3 a 52 20 5180 «d» -
00 Ha 6200
d 6,4 270
70
4 a 51 12
92
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d 6,4 244

44
5 a 51 16

96

d 6,4 240
40

PesynbTarel naMepenus pa3mMepoB IpoduIIst pH MPOKAaTKE MPOBOJIOKH JHaMeTpoM 6,12 MM

Ne P C [Tpeobpa3 [pu
00pasIoB | azmep penHue OBaHHOE CpEJIHee | MeuaHue
3HAUYE€HUs | 3HAYECHHE
pa3MepoB,
MM
1 a 5, 11 Kax
191 noe
d 6, 5 3HaYEHUE
205 pasmepa
2 a 5, 8 YBEIUYEHO B
188 1000 pa3 wu
d 6, -2 YMEHBIIIECHO:
198 «a» - Ha
3 a 5, 6 5180 «d» -
186 Ha 6200
d 6, 2
202
4 a 5, 5
185
d 6, 16
216
5 a 5, 2

182
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d 6, 12
212
Bnanets M3YYCHHBIM MaTepUajoM; 3aJaHus Ha PEIICHUE 3a1a4 U3 IPOPECCHOHALHOM 001aCTH, KOMIICKCHBIC 33 aHUS

MeToAaMu 00paboTKu
pe3yJIbTaToB,;
METOAaMH
HUHTEpIIpETaluu
pe3yJIbTaToB
AKCIICPHMEHTA,

[TpoBecTH OlLIEHKY BIUSHUS H3MCHEHUH Tpejieia TeKY4eCTH TPOKAThIBAEMOT0 METajlia Ha
OTKJIOHCHHS Pa3MEePOB HIPOQUIISL IOCTIE IPOKATKH B IIEPBOM KJIETH YETHIPEXKIETHEBOTO
MPOKATHOTO CTaHA.
Pesynbrarsl n3amMepeHus pa3mMepoB IpoGuIIs IPHU MPOKATKE MPOBOJIOKH € MPEEIOM TeKY4eCTH
meramna 43 kre/mMmv>.

No pasmep | Cpemnuue IIpeoOpazosanHoe | [Ipumeuanue
00pasIos 3HaUeHUS | CpelHee 3HAUCHHE
pa3MepoB,
MM
1 a 5,192 -8 Kaxnoe
d 6,558 -62 3HAYEHUE
2 a 5,221 21 pa3mMepa
d 6,660 40 YBEJIIMYEHO B
3 a 5,227 27 1000 pa3 u
d 6,660 50 YMEHBIIICHO:
4 a «@» - Ha
d 5200
5 a «» - Ha
d 6620

Pesynbrarel n3mepeHus pazmMepoB Ipoh IS Py MPOKATKE MPOBOJIOKH C MPEIENIOM TeKy4eCTH
2
Metaiuia 65,9 kre/mm

Ne Pasmep | Cpennme [IpeobpazoBannoe | [Ipumeuanue
o0pas3ioB 3HAUCHUS | CpeIHee 3HAUCHHE
pa3Mepos,

MM
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1 a 5,225 25 Kaxnoe
d 6,684 64 3HAYCHHUE
2 a 5,229 29 pasmMepa
d 6,650 30 YBCIMYCHO B
3 a 5,220 20 1000 pa3 wu
d 6,651 31 YMEHBIIIEHO:
4 a 5,229 29 «» - Ha
d 6,666 46 5200
5 a 5,232 32 «» - Ha
d 6,626 6 6620

[TpoBecTu OLIEHKY BIUSHUSA U3MEHEHUH K03 duimenta Tpenus B ouare aedpopmanui Ha

OTKJIOHCHHS Pa3MepOB TPOQUIIS OCIIE MPOKATKH B MEPBOH KIICTH.

PesynbTaThl n3MepeHus pa3MepoB Npoduilst pH MPOKATKE HA CYXHUX BaJIKax

No pasmep | Cpeanue | I[IpeoOpasoBannoe | [Ipumeuanue
00pasioB 3HAYCHUs | CpeJHEe 3HAUCHUC
pasMepoB,
MM
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAYEHUE
2 a 5,229 29 pasmepa
d 6,650 30 YBEJIIMYECHO B
3 a 5,220 20 1000 pa3 u
d 6,651 31 YMEHBIIIEHO:
4 a 5,229 29 «» - Ha
d 6,666 46 5200
5 a 5,232 32 «@» - mHa
d 6626 |6 6620
Pesynbrarel n3amepeHust pa3mepoB IpoG IS P MPOKAaTKE MPOBOJIIOKH ¢ MUHEPAIBHBIM MaCIIOM
Ne Pasmep| Cpennue [IpeobpazoBannoe| [Ipumedanue
00pasioB 3HAYCHMs | CpeHEe 3HAYCHUE
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pasMepoB,
MM
1 a 5,184 -16 Kaxnoe
d 6,527 -93 3HAYEHHE
2 a 5,178 -22 pasmepa
d 6,521 -99 VBEIHUYEHO B
3 a 5,181 -19 1000 pas #
d 6,544 -76 YMCHBIICHO:
4 a «a» - Ha 5200
d «d» - Ha 6620
5 a
d

[IpoBeCcTH OLEHKY BIUSHUS U3MEHEHHUM BEIMYMHBI HATSXKEHUS MEXAY IEPBOM U BTOPOU KIIEThIO
MPOKATHOT'O CTaHA Ha OTKJIOHEHHUS pa3MepOB MPOGMIIS OCIIE IPOKATKH B IEPBOM KIIETH.
PesynbTarel n3MepeHus pa3mMepoB IpoQuIIst pH MPOKATKE MPOBOJIOKH 03 HATSKEHUS

Ne pasmep | Cpennue | IIpeoOpasoBannoe | [Ipumeuanue
o0pas3ioB 3HA4YEHUs] | CpejIHee 3HaYCHUE
pa3mepos,
MM
1 a 5,291 -9 Kaxnoe
d 7,053 53 3HAYEHUE
2 a 5,303 3 pasmepa
d 7,054 54 YBEIIMUEHO B
3 a 5,329 29 1000 pa3z wu
d 7,098 08 YMEHBIICHO:
4 a 5,334 34 «» -  Ha
d 7,045 45 5300
5 a 5,340 40 «» - =
d 7,084 |84 7000
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MexKneTeBoro HatspkeHus 500 kre.

Pesynbrarel m3mepeHus pazMepoB Ipo IS IIPH MPOKATKE MTPOBOJIOKU C BETHINHON

No Pasmep | Cpennue | [IpeoOpaszoBannoe | [Ipumeuanue
00pasIos 3HAYCHUs | CpeIHee 3HAUCHHE
pa3MepoB,
MM
1 a 5,185 -115 Kaxnoe
3HAYCHHE
d 6,922 -78 pasviepa
2 a 5,247 -53 YBEJIUYEHO B
d 7083 |83 1909 pas u
YMEHBIIEHO:
3 a 5,223 =77
«@» - Ha
d 6,908 -92 5300
4 a 5,219 -81 «» - Ha
7000
d 7,079 79
5 a 5,224 -76
d 6,959 -41

Ha omHOM ®3 5 ONHOTUIHBIX TEXHOJIOTMYECKUX arperaroB (Ha 4YeTBEPTOM) BHEIPEHBI
MEpOTIPUSITHS, 32 CYET KOTOPBIX HPEANOIOKHUTEIHHO MOXKHO MONYYHTh 3PQPEKT OT SKOHOMHH
PIEeKTpOod’HEpruu. B Tedennn 6 MecsIeB Ha arperatax MpOM3BOAMINCH U3MEPEHHUS TOTPEOICHHOH
DIIEKTPOHEPTHH. Pe3ynbraTel mpencTaBieHsl B Tabauie

Howmep Benvnumnna notpebnenus
arperara 3IIEKTPOIHEPTHH IO MECALaM,
MBrTt*4ac
1 10 104 108 95 101
2 99 10,2 11 109 9,7
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3 97 96 101 98 101
4 94 95 95 10 93
5 98 99 103 104 101
Heo6xoxumo BBISICHUTH, IEHCTBUTEIBHO JIM BHEAPEHHBIE MEPOIIPUSATHS
CYIIECTBEHHBIM 00pa30M BIHSIOT Ha MOTPEOJICHHYIO SIEKTPOIHEPTHIO.
3HaTh 0 HaJIMYUU COBPEMEHHBIX |I'eopeTudeckue BOIPOCHI I 3a4eTa
“H(OPMAITMOHHBIX 1. CnyyaiiHble BETUYUHBI, UX BU]IBI.
TEXHOJIOT'HH, HOBBIX 2. Psap pacnpenenenus. OyHkuus pacnpeneneHus, ee cBoictpa. [InoTHOCTE pacnpenenenus,
METOJIOB MCCJIEIOBaHMS; |CBOMCTBA.
3. UnciaoBble XapaKTepUCTUKU CITy4alHbIX BEIMYUH: MaTeMaTHUECKOe 0)KHUJIaHNe, AUCTIEPCHS,
CpeaHee KBaJApaTUiecKoe OTKIOHEHHE.
4. HopMabHBIH 3aK0H pacipeaeieHus CIIy4ailHOM BETUYUHBL.
5. CucTeMsl CllydyaifHbIX BETMYMH. 3aKOH pacipeseneHus. YncaoBble XapakTepUCTUKNA CUCTEMBbI
CIy4alHBIX BEJUYMH. 3aBUCUMOCTb CIIy4aiHbIX BEJIMYUH.
6. IIpenMeT MaTeMaTHYECKOH CTaTUCTHKH. | eHepasibHast COBOKYITHOCTh U BBIOOpKA.
Bapuanmonnstii psa. [Tonmuron. ['ucrorpamMma. OMnupudeckas QyHKIHS pacnpeaeieHusl.
7. CTaTucTHYECKHE OLIEHKH [IapaMeTPOB paclpeiesieHUs TeHEPaIbHOW COBOKYITHOCTH.
8. CraTtuctnueckas nposepka runotes. Kpurepnit cornacus. Kpurepnit [upcona.
9. KoppensinnoHHbIN aHanu3. OMIUPHYECKH KOIDOUIIMEHT KOPPEISIHH. AomnonHuTeTbHEIE TIaBHI
10. HaxoxaeHue ypaBHeHHS JTMHEHHON perpeccuy METO10M HAaMMEHBIIINX KBapaToB. MaTeMaThkH
11. OnHodakTOpHBINA AUCHEPCHOHHBIN aHATIN3
12. TonsTHE 0 NBYX(AKTOPHOM JUCTIEPCHOHHOM aHAIIM3e
13. dyHKIMOHANBHAS, CTATUCTHYECKAs: U KOPPETSAIMOHHAS 3aBUCMOCTH
14. JIuneitHas napHas KOppensiuus
15. Koaduument koppensuuu
16. KoppensiuoHHoe OTHOIIEHHE W WHAEKC KOPPEISIIN
17. MHOTOMEPHBIN KOPPETALMOHHBIN aHaIU3
18. IlapHas perpeccroHHast MOJEIb
19. Henuneiinas perpeccust
YmeTs WCIIOJIb30BaTh [ IpumepHBIe TPaKTUYECKHE 3aJaHuUs
COBPEMCHHBIC Bananue 1. Io BeiGopke mpu 3ananHoM yposae 3Haunmoct oL = 0,05 nmposeputs 1o kpurepuio
MH()OPMAIHOHHBIC [IupcoHa runore3y O HOPMAJIBHOM pACHpPE/CIEHUH TeHEPaJIbHOM COBOKYNHOCTH. B ciyuwae
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TEXHOJIOTUH, HOBBIC MPHUHSATHS TUIOTE3bl O HOPMAIBHOM PACIPECICHAN HAWTH JOBEPUTEIbHBIC HHTEPBAIBI sl
METO/Ibl UCCIICIOBAHHS,  [MATEMAaTHYCCKOTO OXHIAHUS d W CPEAHEro KBAJPaTHYECKOr0 OTKIOHEHHs G MPH YPOBHE
OIpeAeniTh HazexKHOCTH ¥ =1— o
P dexTHBHOCTS X 4 7 10 13 16 19 22 25
pelIcHus 3aJa4H, !
TIOJTYYEHHOTO C n, 6 11 14 22 20 13 9 5
MOMOIIIBIO YHCIICHHBIX - - :
METOJIOB: Bananue 2. 3 HOpManbHO# reHepabHON COBOKYITHOCTH U3BJicUueHa BIOOpKa o0bema N = 15:
paCHO3HE;BaTI> 143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.

T TCA IPU BHE 3HAYUMOCTU X = IIPOBEPUTH HYJIEBYIO TUIIOT! rol=0%=
shbeKTHBHBIC pebyercst ipu yposhe 3naunmoctd o = 0,05 nposep YJIEBYIO TUNOTE3Y H, : o2 = o2 =55
pe3ynbTaThl 06paboTKH |, IPHHSB B KAUECTBE KOHKypUpYytomeH runoresst: a) H, 1 o #55,6) H, 1 o >55 um

.2 2
JKCIICPHMCHTAIBHBIX H, : 0° <55 B 3aBucumocTH OT MOTYYEHHOr0 3HAYCHUSA O .
JIaHHBIX OT
HedPEKTUBHBIX;
Brangers [PaKTHICCKUMH [IprMepHbIe MPUKIIAIHbIC 3a1a9H
HaBBIKAMH Bamaua 1. Jlns u3ydeHWs KOJNMYECTBEHHOro mnpusHaka X W3 TeHEPaIbHOM COBOKYITHOCTH
HCTIOJIE30BaHN 3BIIeYeHa BBIOOpKA X, -+, X, 00bema I, uMeromias 1aHHOE CTaTHCTHYECKOE PaCIpe/IeCHNE.
MaTeMaTHIECKUX

MOHATHIA U METOJIOB
(M3yuaembIX pa3aenoB
MaTeMaTHKH) TIPU
pelIeHUH TPUKITATHBIX
3ajaq;

HaBBIKaMH 0000IeHU
pe3yJIbTATOB PEIICHUS,
pe3yiapTaToB 00pabOTKH
CTaTHCTUYECKOTO
9KCTIIEPUMEHTA,
croco0aMu OIICHUBaHUS
3HAYMMOCTH U
MIPaKTHYECKOMN
MPUTOHOCTH
MTOJTYYEHHBIX

1). TTocTpoiiTe MOJIUTOH YaCTOT.
2). TlocTpoiiTe SMITUPHIECKYIO (DYHKIIUIO PACTIPEACIICHUSI.
3). IocTpoiite rucTorpaMmMy OTHOCHTENBHBIX YaCTOT.

4). Haiinqure BbIGOpouHOE cpegHee X , BbIOopouHyro gucnepcuio D, BbiGopouHoe cpeiHee

2
KBaJIpaTH4YCCKOC OTKJIIOHCHME O HCIPABJIICHHYIO AOUCIICPCHUIO S U HCIIPABJICHHOC CPCIHEC

>
KBaJIpaTHYECKOE OTKIIOHEHHUE S .
5). Ilpu naHHOM YpOBHE 3HAYMMOCTH Ol MPOBEpbTe NO Kpurepuio llupcoHa rumoresy o
HOPMaJIBHOM PacIpeelIeHNH FeHEPAIBHON COBOKYITHOCTH.

6). B ciaydae mpHHATHS THUNOTE3bl O HOPMAJIbHOM pACHpEAENCHUH HaWAWTE JOBEPHUTEIBHBIC
MHTEPBaJbl I MAaTEMATHYECKOIO0 OXXUIAHUSA ( WM CPENHEr0 KBAJAPAaTUYECKOTO OTKIOHEHHS O

npu 1aHHOM ypoBHE HagexHoctd Y =1— . (TIpunsts o = 0,01).

X 9 13 17 21 25 29 33 37

n. 5 10 19 23 25 19 12 7
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pe3yIIbTaTOB, Banaua 2. 3anana Tabnuia 3HaYeHui X U Y M ykaszad Buj 3aucumoctu Y = f (x,a,b). Haiigure
mapameTphl & U 0, HCIONb3ys METO] HAMMEHBIIMX KBaPATOB.
f(x,a,b)=ax’+b
X 0,4 0,6 0,8 1,0 1,2
y 2,3 2,5 5,8 9,8 10,6
3amava 3. HaiiTh BBIOOPOYHOE ypaBHEHHE MPAMON JHHUK perpeccur Y Ha X , HCIOJB3YS
ImanHble IsTH HaOmoaeHui. [1ocTponTh TOUKH W BHIOOPOYHYIO JINHHIO PETPECCHH.
X 2,3 3,5 3,9 4,9 6,4
y 2,2 4.3 6,1 6,7 7,5
3HaTh 0 HAJIMYMU COBPEMEHHBIX [ eopeTHUecKre BOMPOCH AT 3a4eTa
WH(OPMAITMOHHBIX 1. [loHsITHE KOHEYHOTO aBTOMATA.
TEXHOJIOTHA, HOBBIX 2. AndaBuTHI, MOCIEOBATETHPHOCTH, BHYTPEHHUE COCTOSHHUS.
METOJOB HCCIIEOBaHUS;, (3. [IpencraBieHus: KOHEUHBIX ABTOMATOB B BUJE Ipada.
4. [IpencraBieHns: KOHEUHBIX ABTOMATOB B BUJIEC TAOJIHIIBL.
5. OTtobpaskeHHsI aBTOMATOB.
6. [TokpsITHE aBTOMATOB.
7. DKBHUBAJIEHTHOCTh aBTOMATOB.
8. DOKBUBAJICHTHBIE COCTOSIHUSI.
9. MuHUME3AIYS aBTOMATOB.
10. JIBOMYHBIN CUMMETPUYHBIN KaHaJl.
11. KonupoBanue 1 1eKOAMpPOBaHHE. CrienriaBbl MATeMaTHKH
12. BiioyHbIe KOJIBI.
13. MeTorka MaTpHYHOTO KOJUPOBAHHS.
14. I'pynnoBsie KOJbI.
15. TaOnuip! 1eKOAMPOBAHHUS.
16. Koasr XemMunra.
17. CoBepIrieHHBIC KOJIBI.
18. BeposiTHOCTD OIIMOKHU 1€KOIMPOBAHHSI.
Ymeth HCIOJb30BaTh [TpuMepHBbIe TPAKTHUYECKUE 3aTaHUS
COBpPCMCHHbIC 3amanne 1. CoBmagaroT JIM MHOXKECTBA u ? Imeetcst i OMEKIUS U3 B 7
WH(OPMAITMOHHBIE

3a11aH1/Ie 2. HOCTpOI/ITI) JBa CUMMETPHUYHBIX OTHOIICHUA Ha MHOXECTBC , KOMITIO3HIIHA
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TEXHOJIOTHH, HOBBIE
METOABI HCCIICAOBAHHUS;
OTIPENIEIIATh

3 PEeKTUBHOCTH
peleHus 3a1aq,
MOJYYEHHOTO C
MIOMOIIIBIO YUCTIEHHBIX
METO/IOB;
pacno3HaBaTh
a¢heKTUBHEIE
pe3ynbTaThl 00paboTKH
OKCIICPUMCHTAJIbHBIX
JaHHbIX OT
HedPEKTUBHBIX;

KOTOPBIX HE CHMMETPUYHA.

Bimanets

COBpEMEHHBIMHU
WHPOPMAITUOHHBIMH
TEXHOJIOTHSIMH, HOBBIMHU
METOJIAMH HCCIIEIOBAHHS
B TEOPUH KOJITUPOBAHUS U
TEOPUHU KOHEUHBIX
ABTOMATOB;
MIPaKTHIECKUMU
HaBbIKaMHU
HCIIOJIb30BaHUS
MaTeMaTHYECKUX
HOHATUH U METOZOB
(M3yuaemMbIX pa3aenoB
MaTEeMaTHKH) TIPH
PEUICHNN TPUKIIATHBIX
3ajaq;

croco0aMu OIICHUBaHUS
3HAYUMOCTH H
MPaKTUYECKOU

[ IpumepHBIe NPUKIIAAHBIE 3312491

Baganue 1. Iloka3aTrh, YTO OTHOIICHHE Ha MHOXECTBE

TPEYTOJIbHOM MaTPULIEH.
3ananue 2. Jloka3zaTp, 4TO €CIIM OTHOLIEHHE  Ha HEKOTOPOM MHOKECTBE
TPaH3UTHBHO, TO €CTh OTHOIIIEHHE YKBUBAJICHTHOCTH HA

3amganve 3. MUHIMHU3UPOBATH YUCJIO COCTOSIHAN CIIEAYIONIEro aBTOMAaTa:

Crnenyroriee COCTOSIHHE Brixon

1 2 2 1 0
2 3 3 1 0
3 4 4 1 0
4 4 4 0 1

3a1acCTCH

peduiekcuBHO U
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MIPUTOAHOCTH
MOJTYYEHHBIX
pe3yNbTaTOB;

5 5 6 1 1

6 6 5 1 1

3HaTh

KJIACCU(UKAIIIO HAYKH;
KJ1accu(pUKaIHIO
Hay4HbIX HCCIICJOBAHUII;
METOAOJIOTHIO HAyKH;

[lepedyeHp TpUMEPHBIX TEM pedepaToB:
CTPYKTYypa HaAy4HOT0 3HaHUs. MeTO/Ibl U CPEeACTBA HAYYHOIO [TIO3HAHHUS.
MPUHLUIBI S9KCIIEPUMEHTAIBHOTO HCCIIETOBAHHS.

YMeTh

OPUMEHSTD
METO/I0JIOTUIO HAYYHBIX
HCCIICIOBAHUM;
OPUMEHSTD
METO/I0JIOTUI0 HAYYHOTO
TBOPYECTBA,
JI€MOHCTPHPOBATH
3HAHUS
(dyHIaMEHTaIbHBIX U
CTBIKOBBIX TIPHKJIAIHBIX
pa3/IesioB CrenuaIbHBIX
JIMCIMIUINH,

[TpuMepHBIE BOIPOCHI [Tl YCTHOTO OTPOca:
1. OO01ue 3aKOHOMEPHOCTH Pa3BUTHS HAYKH.
2. Moenu aHau3a Hay9HOTO OTKPBITHS M HCCIICTOBAHHUSL.

HcTopust 1 METOIOTOTUS
HAyKH U IIPOU3BOJICTBA
(3TIEKTPOTEXHUKH)

Bnanets

METOJIaMHU
cUcTeMaTH3aluH
HCTOPUYECKOU
WHpOpMAIUH;

METOJIaMU KOMITJIEKCHOTO
aHaJIN3a UCTOPUYECKOMN
nH(pOpMaIny;
THUIIOTETHKO-
JEAYKTUBHBIM METOJIOM

[ IpumepHBIe 3a1aHNA JI yCTHOTO OIpoca:
1. Meronomnorus Hay4HOro IOMCKa U 0OOCHOBAHUSI €r0 Pe3yJIbTATOB.

2. MGTOHOHOFI/I‘IGCKI/Ie 1 OBPUCTHUYICCKHUC TPUHIUIIBI TIOCTPOCHUA TeOpHﬁ.

3. MeTo/bl U MOZICSIM HAYYHOTO OOBSICHEHUSI.

3HaTL

KJ1acCU(UKAIINIO HAYKH;
KJIACCU(UKAIIIO
Hay4HbIX HCCIICOBAHUII;
METOJIOJIOTHIO HaYKH;

[lepeyeHb TPUMEPHBIX TEM pedepaToB:
CTPYKTypa HAy4HOTO 3HaHUs. METO/Ibl U CPEACTBA HAYYHOIO [TIO3HAHHUS.
MPUHLIMITBI SKCIIEPUMEHTAIEHOTO UCCIIEIOBAHMUA.

[IpumepHBbIe 3ajaHMsl JUIsl yCTHOTO OIIpOca:

HcTopust 1 METOIOTOTUSI
HayKU U [TPOU3BOCTBA
(37IEKTPOIHEPTETUKH )
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1. I'unoreTnko-neAyKTUBHBIM METOA B €CTECTBO3HAHUU.
2. HcTopudeckne KOpHH U COBPEMEHHBIN B3IJIs11 HA THIIOTETUKO-JEAYKTUBHBIA METO/.
YmMmeTs MIPUMEHATH [lepeveHs MpUMEPHBIX TeM pedepaToB:
METOAOJIOTHIO HAyYHBIX [CTPYKTYpa Hay4HOI'O 3HaHHSA. MeTOobl U CpeACTBa HAYYHOTO IO3HAHUS.
HCCIIEI0BAHNUN; MPUHIMIIBL SKCIIEPUMEHTAIBHOTO HCCIIEA0BAHMUS.
MPUMEHSTh
METOJIOJIOTHIO HAYYHOTO
TBOPYECTBA;
JEMOHCTPUPOBATH
3HaHUSA
($yHIaMEHTaJIbHBIX U
CTBIKOBBIX IPUKIATHbBIX
pa3aenoB crenraibHbIX
JTUCIMILINH;
Bnagets METOoAaMU [lepeueHs MpuUMeEpPHBIX TeM pedepaToB:
cUcTeMaTH3aluH CTPYKTypa Hay4yHOTo 3HaHus. MeToAbI U CpeICcTBa HAYYHOTO MTO3HAHUS.
HCTOPUYECKOM MPUHLIMITBI SKCIIEPUMEHTAIEHOTO UCCIIEIOBAHMUA.
WHpOpMAIUH;
METOAaMHU KOMIUIEKCHOT'O
aHaJIM3a UCTOPUYECKOU
WHpOpMAIUH;
THIIOTETHUKO-
JIelyKTHBHBIM METOJIOM
3Hath COBpEMEHHBIE 1. [IpaBuna paboTsl ¢ nHPOPMAITMOHHOK OMOIHOTEeYHOH cuctemoit MI'TY
WHPOPMAITMOHHBIE 2. [lopsnox mpoBeneHMs MaTEHTHOTO IMOUCKA
TEXHOJIOTHU; 3. Pa6ota ¢ orueramu no HUP u OKP
COBpPEMEHHBIE 4. [Ipasuna odopmienus orueror mo HUP Y4eOHas - mpaKTHKA 110
nH(pOPMAITMOHHBIE 5. [paBuna odopmiteHus criucka UCTIOJIB3YEMO# B paboTe JTUTEPaTyPhl MMOJTyYEHHIO TIEPBUYHBIX
TEXHOJIOTHH B 6. [IpaBuina coctaBieHHs CTPYKTYPHBIX CXEM NpoQecCHOHAIBHBIX YMEHUH U
METaJITypIryH; 7. O6ocHOBaTh BEIOpaHHbBIE HAPaBIICHHSI NCCIIEIOBAHUI HAaBBIKOB
COBPEMEHHBIE 8. JlaTh MosiCHEHUA 110 COCTaBIEHHON CTPYKTYPHOM CXEME 3JIEKTPONpPUBOIA
WH(OPMAITMOHHBIE 9. Pabora ¢ knaccudukaropom YK
1

TCXHOJIOTHHU B

0. O1neHuTh aKTyanbHOCTh BeIOpaHHOM TeMbl BKP
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pOOOTOTEXHHUKE; 11. DopMBI CAMOCTOATENHHON paOOTHI CTYJEHTOB IPY BHITIOJTHEHUH HHIUBUAYAIBHOTO

BagaHus Ha y4eOHYIO0 IPAKTHKY
YmMmeTs MI0JIb30BaThCs 1. [IpaBuna paboTsl ¢ nHPOPMAMOHHOK OMbIHOTeYHOH cuctemoit MI'TY

COBPEMEHHBIMHU 2. [lopsimox mpoBeneHus MaTEHTHOTO MOMCKa

HH(POPMAITHOHHBIMH 3. Pa6ota ¢ otaeramu mo HUP 1 OKP

TEXHOJIOTHSIMH; 4. [IpaBuna odpopmienus orueroB mo HUP

MOJIb30BATHCS 5. [paBuna odopmiteHus criucKka UCTIONIB3YeMOi B paboTe TUTEPaTyphl

COBPEMEHHBIMHU 6. [IpaBuna cocTaBneHUs CTPYKTYPHBIX CXEM

WHPOPMATUOHHBIMH 7. O6ocHOBaTh BEIOpAaHHBIEC HAPABIICHHSI MCCIIEIOBAHNIT

TEXHOJIOTUSIMU B 8. JlaTh MosCHEHUA 10 COCTAaBIEHHON CTPYKTYPHOUM CXEME 3JIEKTPONPUBOIA

METaJLTypTHH; 9. Pab6ora ¢ xmaccudpukaropom Y JIK

MTOJIE30BAThCS 10. OneHnTh akTyalbHOCTh BEIOpaHHOM TeMbl BKP

COBpPEMEHHBIMH 11. DopMBI CaMOCTOSTETBHOM PadOTHI CTYICHTOB NPH BHIMIOJIHEHUN WHIUBHYaTHHOTO

WHPOPMATUOHHBIMH 3ajaHus Ha y4eOHYI0 PAKTHKY

TEXHOJIOTHSIMU B

pPOOOTOTEXHUKE;

Bnagers HaBbIKaMHU 1. [IpaBuna paboTsl ¢ nHPOPMAITMOHHOH OMOIHOTeYHOH cuctemoit MI'TY

HCTIOJIb30BaHHS 2. [Nopsimox mpoBeneHUsI MATEHTHOTO MOKCKa

COBPEMEHHBIX 3. Pa6ora ¢ orueramu no HUP u OKP

WH(POPMAIMOHHBIX 4. [paBuna odpopmienus orueroB mo HUP

TEXHOJIOTHIA; 5. [paBuna odopmiteHus criucka NCTIONIB3YEMOi B paboTe JTUTEPaTyPhl

HaBBIKAMHU 6. [IpaBuna cocTaBneHHs CTPYKTYPHBIX CXEM

HCTIOJIBb30BaHUS 7. O6ocHOBaTh BEIOpaHHbBIE HANPaBJICHHS UCCIIEIOBAHNI

COBPEMEHHBIX 8. JlaTh MoscHEHUA 1O COCTaBIEHHON CTPYKTYPHOU CXEME 3JIEKTPONPUBOIA

nH(OPMAITMOHHBIX 9. Pabora ¢ xknaccuduraropom YK

TEXHOJIOTHI B 10. OneHuTh aKTyanbHOCTh BeIOpaHHOM Tembl BKP

METaJUTypIuu; 11. DopMBI CaMOCTOSTENBHOM PabOTHI CTYICHTOB MPH BHIMIOJIHEHHN WHIUBH/TYaTBHOTO

HaBBIKAMHU BajaHus Ha y4eOHYI0 PAKTHKY

HCTIONb30BaHUS

COBpPEMEHHBIX

MH(OPMAITMOHHBIX

TEXHOJIOTUH B
poOOTOTEXHUKE,
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OK-3 — cmoco0HOCTHIO HCIOJIL30BAThH B HpaKTH‘leCKOﬁ ACATEJIbHOCTH HOBBIC 3HAHUA U YMEHHUS, KAK OTHOCHAIIHECH K CBOEMY HAYYHOMY HAaNlPpaBJE€HUIO, TaK U, B HOBBIX

00J1acTAX 3HAHUI, HEMIOCPEACTBEHHO He CBSI3AHHBIX ¢ MPogecCHOHAIBHOM cepoii JeATeTbHOCTH

3HaThL

MmoaenupoBanue Ha [IBM
THUIIOBBIX JIMHEHHBIX
3BEHBEB CUCTEM
ABTOMATHU3UPOBAHHOTO
3JEKTPOINPUBOAA;
AJIrOPUTMBI YHCIIEHHBIX
METOJIOB
WHTETPUPOBAHUS
JINHEUHBIX U
HEJIMHEMHBIX CUCTEM
g depeHInaTbHBIX
YpaBHEHUH;

METOAUKY COCTaBICHUS U
peoopa3oBaHus
CTPYKTYPHBIX CUCTEM B
MpolLecce NOArOTOBKU
3a/1a4d K PEIICHUIO Ha
LIBM;

3anava: PazpaboTtaTh 0fHONMHEHHYIO PaO0UyI0 MOJICITh JIBUTATEIIS TOCTOSIHHOTO TOKA.
Ycnosus:

1) [Buratens AObKeH oOTpabOTaTh NPOrpaMMHPYEMOE YHCIO IHMKIOB C peBepcaMu H
OCTaHOBUTHCA

2) Ecim Tok nBurarens mpeBbICHT 2,5 |H, ABUTaTeNns MOIDKEH OCTAHOBHTHCA 3a | CeKyHIY,
[peain30BaTh CXEMY 3allUThI 110 TOKY JIBUTATeNs (aBapuiiHas 3aluTa)

I
3) [loctpouts yacToTHbIE Xapakrepuctuku L, (m) = COL(p) , Ly(w) = L(p) :
Usc(p) Usc(P)
I
L) - 2eB).
Mpe(P)
BapuaHThl:

1) AKTUBHAs IOCTOSIHHASA Harpy3Ka

A

WudopmManmoHHbIE CHCTEMBI B
MEXaTPOHUKE U
[pOOOTOTEXHUKE
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2) AKTHBHAs TIOCTOSTHHASI Harpy3Ka

A

>

3) AktuBHas nocrosiHHas Harpyska (Kaunkymnosa, TypkuHa)

A

4) AkTuBHas nocTosiHHAA Harpy3ka (PE=40 kBT)
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5) AktuBHas noctostHHas Harpyska (PH=50 kBT)

A

6) AKTUBHAs IOCTOSIHHAS Harpy3Ka
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7) PeakTuBHas MOCTOSIHHAS Harpyska

A

8) PeakTuBHAs OCTOSIHHAS Harpy3ka
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9) PeakTnBHAs IOCTOSTHHAS HArpy3Ka

A

10) PeakTrBHAs MOCTOSIHHAS HATPYy3Ka
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11) PeakTuBHAs OCTOSHHAS HATPy3Ka

A

12) PeakTiBHasI MIOCTOSTHHAS HArPy3Ka
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VYmeTh

MOJICIUPOBATH
CTPYKTYPHBIE CXEMBI Ha
LIBM THUIIOBBIX
JIMHEWHBIX 3BEHBEB
CHCTEM
ABTOMAaTU3UPOBAHHOTO
AJIEKTPOINPUBO/IA;
BBIOMPATH ONTUMATHHBIC
METOJbI CUETa MPU
CTPYKTYPHOM
MIPOTPaMMHUPOBAHUH
JIMHEHHBIX CXEM;
MOJEIUPOBATh
CTPYKTYPHBIEC CXEMBI
JTUHAMHYECKUX MOJenei
CHCTEM
ABTOMATHU3UPOBAHHOTO
DJIEKTPONIPUBO/A;

IIpumepHbIe 3a1aHUS:

O0mwscauTe Metoasl cuera B MatLab Simulink Ha npumepe.
OCyIIEeCTBUTH METOJI CUeTa ¢ PUKCHPOBAHHBIM IIaroM.
OCyIIECTBUTh METOJIBI CUETA C TIEPEMEHHBIM LIIarOM.

Bnanets

MMPAKTUYECKUMU

[IpuMepHbIe TPAKTHYECKUE 3a1aHUS:




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmaa 006pazoeamenvHoOl
pesyrvmamul 00yueHUs.
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HaBBIKaMU CTPYKTypHOTO [OCHOBHBIE (hYHKITMOHAIBHBIE OJOKHU IS MOJETNPOBAHUS U TPOrPaMMHUPOBAHUS cxeM (TpaHchep
MIPOrpaMMUPOBaHUS B (bIH-yHUBEpCATbHBIN, OJI0K TeHepaTOpa CUTHAJIOB, OCIMLIOrpad, OJIOKM MaTeMaTHUSCKUX
Matlab Simulink; oreparuii +-*: TpPUroHOMETpUs  T.1.),
METOAMKAaMHU pacuera brok 3aaHns MaTeMaTHIeCKOH (QYHKIIMK TIO TOYKaM (JTyK arr T3HO0M)
JUHAMHKH /Tudbdepennnanbaoe 38eHO. Bo3MOXKHBIC OLTUOKY MTPU MOACTUPOBAHUH JUPHEPESHITUPYIOIIUX
AIIEKTPOTPUBOIA C 3BEHBEB.
WCTOJIb30BaHUEM HHTerpupyoiee 3BeHO, TTH-3BEHO
MPOTpaMM CTPYKTYPHOTO (3aIaTYNK HHTEHCUBHOCTH.
MOJICTTUPOBAHMS, biioky orpaHuYeHUs IS Pa3IMYHOrO THIIA CUTHAJIOB (CATYPAMIIH, YK aIl Tai0:1)
HaBbIkaMu moctpoeHus  |[lenenue Ha 0. CTPyKTypHBIC CXEMBI JUIS YCTPAHCHHUS ICTICHUS HA HOJIb, OJIOK YCIIOBUS
MEPEXOIHBIX MPOIeccoB  |Bo3aMokHOCTH ocimuniorpada.
TpeOyEeMbIX CUTHAJIOB [Mpumep peanuzanuu audQepeHIMaTLHOr0 YPaBHEHUS B Cpeie MaTIIad CUMYJINHK
TUITOBBIX JTHHEHHBIX Pacuer ¢punbTpoB curnana (GuiabTp Hanpsukenus PC)
3BCHBEB,;
3HaTh OCHOBHBIC TIOHSATHS [MepeveHs BONPOCOB IS IOATOTOBKH K 3a4ETY:

MaTEHTHOTO MPaBa;
MPaBOBbIE OCOOEHHOCTH
00BEKTOB MMATEHTHBIX
MpaB: U300peTCHNUH,
TOJIE3HBIX MOJIEIIEH,
MPOMBIIIIIICHHBIX
00pasIos;

YCIIOBUS
MaTEHTOCIOCOOHOCTH
00BEKTOB MMATEHTHBIX
pas;

BHUJIbI TIATCHTHBIX ITPAaB;
0CcOOEHHOCTH OXpaHbI
MATeHTHBIX TPaB C
MTOMOTIBIO TPAXKTAHCKO-
MPABOBBIX CPE/ICTB
3aIUTHI, TIPUMCHEHHUS
AIMUHUCTPATUBHOI'O 1

1. [oHsITHE W IPUHIIUTIBI TATEHTHOTO TIpaBa.

2. OOBEKTHI MATEHTHBIX MPaB.

3. [loHsTHE M KpUTEPUH MATEHTOCHOCOOHOCTH M300peTeHnsl. OOBbEKTh U300pETeHHUI.

4. IloHsATHE M KpUTEPUH ATEHTOCHIOCOOHOCTH MOJIE3HOI MOJIEIH.

5. [NoHsTHE M KpPUTEPUH MATEHTOCIOCOOHOCTH POMBIIIEHHOTO 00pas3ia.

6. CyOBeKTbI IATEHTHOT'O MpaBa.

7. Odopmnenne npas Ha H300peTEHUE, OJIE3HYIO MOJIENb U IPOMBILIICHHBIH 00pasel.

8. MexayHapoaHas MaTeHTHas CUcTeMa. PernonanpHbIe TaTeHTHBIE cucTeMbl (EBpomeii-
ckad, EBpasuiickas).

9. [Ipuopurer n300peTeHNs, MOJIE3HON MOIENH, IPOMBILIICHHOT0 00pa3ua

10. ITateHTHEIE TIpaBa.

11. PacniopsixeHmne HCKITIOYNTENHFHBIM IPaBOM Ha H300peTeHne, TOJIE3HYI0 MOEITh WITH TIPO-
MBIIUICHHBIH 00pas3ell.

12. Uzo0perenue, mosiezHasi MOJIENb U MPOMBIIIJICHHBIA 00pa3el], CO3JaHHbIE B CBSI3H C BbI-
MOJTHEHUEM CITY>)KEOHOTO 3a1aHus

13. Uzo0perenue, mosiezHas MOJIENb U MPOMBIIIJICHHBIA 00pa3el], CO3JaHHbIe IPU BBIIOIHE-

HUU pa0oT 110 JOTOBOPY.

14. IIpekpaleHue 1 BOcCTaHOBJIEHUE JEWCTBYSI IATEHTa HAa U300peTeHue, TI0JIE3HYI0 MOJISIIb

3alnTa NHTEUIEKTYaIbHOU
COOCTBEHHOCTH
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YTOJIOBHOTO VUTH TTPOMBIIIUICHHBIN 00paserr.

3aKOHOJIATEJILCTBA, 15. Oco0eHHOCTH MTPaBOBOM OXPaHbl U UCIIOJIB30BaHUS CEKPETHBIX N300pETECHHH.

16. CrniocoObl 3alIMTHI IpaB aBTOPOB U MAaTEHTO00 a1aTeTIeH.
YmeTsb OCYIIECTBIATH KOMIUIEKC [[IprMepHBIC MPaKTHYECKUE 3aTaHu
Mep T10 BBISIBIICHHIO U 3amanmue:

IIPpaBOBOM OXpaHe
00BEKTOB MAaTEHTHOT'O
paBa;

MOJIb30BATHCS
MH(GOPMAITUOHHBIMH
pecypcamu CIIC
Koncynbrant Ilntoc,
CIIC I'apanT, Cyaa o
WHTEJUIEKTYalbHBIM
npaBaM, Pocniatenra,
OUIIC, 3apyOesxHBIX
MATEHTHBIX BEJIOMCTB;
00Cy>KIaTh CrIOCOObI
3¢ (HheKTUBHOM 3aIUTHI
00BEKTOB
WHTEJUIEKTYaIbHOU
COOCTBEHHOCTH;
OOBSICHAATH (BBISIBIISTH U
CTPOHTH) aJITOPUTMBI
3aIUThl 00BEKTOB
HWHTEJJIEKTYaJIbHOM
COOCTBEHHOCTH;
MPUMEHSITh TOTy4YEHHbIE
3HAHUS B
npodeccuoHaIbHON
JeSITENbHOCTH;
WCTIONB30BaTh UX Ha
MEXTUCIUTUTMHAPHOM

Hcnomns3ys pecypchl ouimanbHOro caira ®eepaaibHOro HHCTUTYTA IPOMBIIUICHHON
cooctBenHocTH (OUIIC) URL : http://www.fips.ru/sitedocs/pps_all.htm pemenue Pocnatenra ot
21.06.2016 mo 3asBke Ne 2014140650/28

HaiimuTe B TeKCTE TIOKYMEHTA M BHIITUIINTE B TETPaIb OTBETHI HA CIIECAYIOLIHE BOIIPOCHI:

1 Kakoii crioco0 3aiuThl MaTeHTHBIX MTPaB MCIIOJIb3YETCS B JAHHOW MPaBOBOM CUTYAITUH?
2 Kro sBngercs 3asButeneM?

3 B uéM cyIIHOCTB IPEnCTAaBICHHBIX BO3PAKEHUI?

4 Kaxoii opran paccMaTpuBaeT 1aHHBIN MATEHTHBIN criop?

5. Kaxumy HOpMaTUBHBIMU aKTaMH PETYIHUPYETCs MOPSI0K pACCMOTPEHHS TATEHTHBIX CIIO-
poB?

6. O KaKOM KOHKpETHO 00BEKTE MATEHTHOTO NpaBa HAET pedb?

7. B 4eM 3akirouaercst CyIHOCTh M Ha3HAYSHHE 3asBICHHOTO U300peTeHMs?

8. Uro Takoe nzobperenne?

9. Kakue ycnoBust naTeHTOCIOCOOHOCTH CYIIECTBYIOT LI H300peTeHHs?

10. B 4em pomkHa BeIpaXKaThCsl IPOMBIIIUICHHAS IPUMEHUMOCTh U300peTeHHs?

11. [IpoBoaunacs a1 NpoBepKa HOBU3HBI U H300PETATENbCKOTO YPOBHS AJIS 3a5IBIIEHHOTO
n300peTeHus?

12. ITo kakuM OCHOBaHUSIM OBUIO OTKA3aHO B BblJaye raTeHTa?

13. Kakwue moBofIbI OBIITH MTpEICTABICHBI 3asBUTETIEM B 000CHOBAHHE BO3PAKEHUI?

14. Kak koserust oueHwmia npeacTaBieHHbIE 10Ka3aTeIbCTBa?

15. Kaxoe oxoHuaTensHOe penienne nmpuHsaia kojuterus [lanaTel mo maTeHTHBIM criopam?
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YpPOBHE;
MpUOOpETaTh HOBBIC
3HaHUA B 00J1acTH
3aIUTEI
MHTEIICKTYaIbHON
COOCTBEHHOCTH,

Bnanets

HaBbIKaMHU
nH(OPMAITMOHHOTO
TOKCKa MPaBOBOM
WHPOPMALIUH C
nomotpo CIIC
Koncynbrant [Inroc u
T"apanT, pecypcos

o UIHMATBLHOTO caiiTa
Cyna no
WHTEIIEKTYaJIbHBIM
rpaBam;

HaBbIKAMH MOUCKA
MaTEeHTHOUN WH(OpMaITUu
OUIIC u 3apyOexHBIX
MaTEHTHBIX BEIOMCTB;
HaBbIKAMH aHaJIU3a
IOpUANYECKUX (haKTOB
P OCYIIECTBIEHUH
3aILUTHI
WHTEIJIEKTyaJIbHBIX
pas;

HaBBIKaMU COCTABJICHUS
3as1BOYHOU
JOKYMEHTAINH IS
MIOJTy4EHHs IPaBOBOM
OXpaHbl O0BbEKTOB
[IPOMBIIUIEHHOMN

[ IpumepHBIE TpaKTUYECKHUE 3aJaHUs

3anaHue:

Vcrionb3yst nanHble ceTy MHTEpHET, caiita @enepanbHOro MHCTUTYTA IIPOMBIIIIIEHHON
cooctBenHOCcTH (DUIIC) — MexayHapoaHas MaTeHTHAs KiacCU(UKALYS, ONPEISIUTE HHIIEKC
MexmyHapOIHOW MATEHTHON KIIAaCCU(UKAIINN HHTEPECYIOIIEH BaC TEXHMYECKOW OTPaCIn
http://www1.fips.ru/wps/portal/ofic_pub_ru/#page=classification&type=IZPM .

B otBere ykaxkure orpacis u unaexc MIIK.
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COOCTBEHHOCTH;
poecCuOHATBHBIM
SI3BIKOM B Chepe 3alUThI
HHTEJUIEKTYaJbHOU
COOCTBEHHOCTH;
criocobamu
COBEPILICHCTBOBAHUS
po(ecCHOHaThHBIX
3HaHUM U YMEHUH IIyTeM
HCTIONb30BaHUS
BO3MO>KHOCTEH
WHPOPMALTUOHHON
cpensl,
3HaTh OCHOBHBIE TIOHSITHS [TepeveHs BONPOCOB I MOATOTOBKH K 3a4ETy:
MATEHTHOT'O MPaBa; 1. [loHsATHE M IPUHLMIIBI TATEHTHOTO TIpaBa.
MPaBOBBIE OCOOCHHOCTH  |2. OOBEKTHI MATEHTHBIX MPaB.
00BEKTOB MAaTEHTHBIX 3. [NoHsATHE M KpUTEPUH MATEHTOCIOCOOHOCTH M300peTeHusi. OObEKTHI N300PETEHHH.
paB: U300pETeHUH, 4. IloHsTHE M KpUTEPUH ATEHTOCHOCOOHOCTH MOJIE3HOI MOJIEIH.
MOJIE3HBIX MOJENel, 5. [loHsTHE M KpUTEPUH NATEHTOCHOCOOHOCTH HPOMBILUIEHHOTO 00pas3ia.
MIPOMBIIIIEHHBIX 6. CyOBbeKTHI MaTeHTHOTO TpaBa.
00pasLoB.; 7. Odopmnenue npas Ha H300pETEHUE, OJIE3HYIO MOJIENb U IPOMBILIICHHBIH 00pasel.
YCIIOBHUS 8. MesxayHapoHasi IaTeHTHas cucTeMa. PernonansHble naTeHTHbIE cucteMsl (EBponeii-
MaTEeHTOCMIOCOOHOCTH ckad, EBpasuiickas).
. [laTenToBECHUE
00BEKTOB MAaTEHTHBIX 9. [Ipuopuret M300peTeHNUS, MOJIE3HON MOJIENH, POMBIILIEHHOTO 00pa3ia
pas; 10. [laTenTHBIE MTpaBa.
BU[BI MATEHTHBIX TIpaB;  [11. Pacnopspxenre NCKITIOYUTENBHBIM MPAaBOM Ha H300pETEHHE, MTOJIE3HYI0 MOJIEINb WIIH TPO-
0COOEHHOCTH OXPaHbI MBIIIICHHBIH 00pas3ell.
MATEHTHBIX IPaB C 12. Uzo0perenue, mosie3Has MOJIeNb U MPOMBIIIJICHHBIH 00pa3ell, CO3JaHHbIE B CBSI3H C BbI-
MOMOILBIO TPAXKAAHCKO-  |[TOJTHEHHUEM CITY>KeOHOTO 3aJaHus
MPaBOBBIX CPEJICTB 13. Uzobperenve, mose3Hasi MOJIENb U MMPOMBIIIICHHBIA 00pa3ell, CO3/JaHHbIEe TIPU BBITIOIHE-
3aLIUThI, IPUMEHEHHS HUH PadOT 110 I0TOBOPY.
aJMUHHUCTpaTUBHOTO U (14, [Ipekpamenne 1 BoccTaHOBIEHUE JEHCTBHSI IATEHTa HAa M300pETEHHUE, TIOJIE3HYI0 MOJIEIb

YTOJIOBHOTO

VJTH TPOMBIIIUTEHHBIH 00paserl.
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KOMNnemeHyuu npozpammol

3aKOHOJIATEIIHCTRA, 15. Oco0eHHOCTH TIPAaBOBOM OXPaHBI M UCITOJIB30BAHUS CEKPETHBIX M300pETEHUHA.
16. CrniocoOBblI 3alIMTHI IPaB aBTOPOB U MAaTEHTOO0 a1aTeIIeH.
Ymethb OCYyIIECTBIATh KoMIUIeke [[[puMmepHBIE MpakTHYECKHE 3a1aHHS
Mep TI0 BBISIBIICHUIO 3ananue:

MPaBOBOM OXpaHe
00BEKTOB MAaTEHTHOT'O
npaBa;

MTOJIE30BAThCS
WHPOPMATUOHHBIMH
pecypcamu CIIC
Koncynbrant Ilmtoc,
CIIC I'apanT, Cyna no
WHTEJUIEKTYalbHBIM
npasaM, Pocniatenra,
OUIIC, 3apyOexHBIX
MATEHTHBIX BEJIOMCTB;
00Cy>KIaTh CIIOCOOBI
3¢ (HheKTUBHOM 3aIUTHI
00BEKTOB
HWHTEIJUIEKTYaJIbHOU
COOCTBEHHOCTH;
OOBSCHSTH (BBISBIIATH U
CTPOHTH) aJITOPUTMBI
3aIUTHl OOBEKTOB
WHTEIIEKTyaTbHON
COOCTBEHHOCTH;
MPUMEHSIT TIOTyYEHHBIE
3HAHUSA B
npoeccuoHaIbHON
JeSITENIBHOCTHY;
WCTIONB30BaTh UX Ha
MEXIUCIUIUTMHAPHOM
YpOBHE;

Mcmons3ys pecypcsl opHUIHaIbHOTO caiita PenepaabHOro HHCTHTYTA TPOMBIITUICHHON
cooctBenHocTH (OUIIC) URL : http://www.fips.ru/sitedocs/pps_all.htm pemenue Pocnatenra ot
21.06.2016 mo 3asiBke Ne 2014140650/28

HafinuTe B TeKCTe TOKYMEHTA M BEIUIIUTE B TETPaIh OTBETHI HA CIEAYIONINE BOTIPOCHL:

1 Kakoii crioco0 3aiuThl MaTeHTHBIX MTPaB MCIIOJIb3YETCS B JAHHOW MPaBOBOM CUTYAIUH?
2 Kro sBngercs 3asBuTenem?

3 B uéM cyIHOCTB IPEACTAaBICHHBIX BO3PAKEHUI?

4 Kaxkoii opran paccmMaTpuBaeT 1aHHbIN NATEHTHBIN criop?

5. Kaxumy HOpMaTUBHBIMU aKTaMH PETYIHUPYETCs MOPSI0K pACCMOTPEHHS TATEHTHBIX CIIO-
poB?

6. O KaKOM KOHKPETHO 00BEKTE MaTEHTHOTO NpaBa UAET peub?

7. B 4em 3akirouaercst CyIHOCTh M Ha3HAYSHHE 3asBICHHOTO U300peTeHHs?

8. Uro Takoe uzobdpereHue?

9. Kakue ycnoBust naTeHTOCIOCOOHOCTH CYIIECTBYIOT LI H300peTeHHs?

10. B 4em pomxHa BeIpaKaThCsl IPOMBILIUIEHHAS IPUMEHUMOCTD H300peTeHus?

11. [IpoBoaunack U MpoBepka HOBU3HBI M M300pETaTENHCKOTO YPOBHS IS 3asBJICHHOTO
n300peTeHus?

12. 1o kakuM OCHOBaHMSIM OBUIO OTKa3aHO B BhIJaue IMaTeHTa?

13. Kakwue m0B0o/IbI OBIIH MTPEICTABICHBI 3asBUTETIEM B 000CHOBAHHE BO3PAKEHUI?

14. Kaxk komterus oreHmia mpencTaBieHHbIe T0OKa3aTeabCcTBa?

15. Kakoe okoH4aTensHOe perieHne npuHsuia kojuterus [lanatel mo naTeHTHBIM criopam?
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npuoOpeTaTh HOBEIE
3HaHUsS B 00JIACTH
3alIHUTHI
HHTEJUIEKTYaJbHOU
COOCTBEHHOCTH;

Bnanets

HaBbIKaMHU
WHPOPMALTMOHHOTO
[IOMCKa MPaBOBOU
WHPOPMALIUH C
nomosio CIIC
Kouncynbrant [Inroc u
I'apanrt, pecypcos
ouIHMaTBLHOTO caiiTa
Cyna mo
HHTEJUIEKTYalbHBIM
rpaBam;

HaBbIKaMH TTOMCKA
MaTeHTHOH nH(pOpMaLuu
OUIIC u 3apyOeKHBIX
MATEHTHBIX BEJIOMCTB;
HaBBIKAMH aHAJIN3a
IOPUIMYECKUX (PaKTOB
TIPH OCYIIECTBIECHUHN
3aIUTHI
WHTEJUIEKTYaIbHBIX
pas;

HaBBIKAMHU COCTABJICHUS
3asIBOYHOM
JOKYMEHTAIUU JJIs
[IOJTy4EHUSI IPaBOBOM
OXpaHbl O0BEKTOB
MIPOMBIIIIIEHHOMN
COOCTBEHHOCTH;

[ IpumepHBIE TpaKTUYECKHUE 3aJaHUs

3ananue:

Mcnonb3ys nannele cety MHTEpHET, caiita @eaepaabHOro MHCTUTYTA IPOMBIIITIEHHOM
cooctBenHOCTH (DUTIC) — MexayHapoaHas MaTeHTHAs KiacCU(UKALIUs, ONPEISIIUTE HHIIEKC
MeskayHapoJHOHM MaTeHTHOH KilacCH(UKAIMi HHTEPECYIoIel BaC TEXHUUECKOW OTpacin
http://www1.fips.ru/wps/portal/ofic_pub_ru/#page=classification&type=IZPM .

B otBeTe ykaxute orpacib U uaaexc MIIK.
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PO eCCHOHATTEHBIM
SI3BIKOM B Chepe 3alHUThI
WHTEJUIEKTYalbHOM
COOCTBEHHOCTH;
crnocobamu
COBEpIICHCTBOBaHMUS
po(ecCHOHaThHBIX
3HaHUI U YMEHUHN IyTeM
HCIIOJIb30BaHUS
BO3MO>KHOCTEH
WH(OPMAITMOHHOM
CpeJibl;
3HaTh MIPaKTHYECKOe 1. [IpaBuna paboTsl ¢ nHGOPMATMOHHOH OMOIHOTEeYHOH cuctemoin MI'TY
MpUMEHEHUE 2. [lopsnox mpoBeneHHs MaTEHTHOTO IMOUCKA
MEXaTPOHHBIX CHCTEM B [3. Pa6ora ¢ otaeramu mo HUP u OKP
OBITY; 4. [paBuna odpopmienus orueroB mo HUP
MIPaKTHYECKOe 5. [paBuna odopmiteHus criucka NCTIONIB3YeMO# B paboTe JTUTEPaTyPhl
MIPUMEHEHUE 6. [IpaBuna cocTaBieHHs CTPYKTYPHBIX CXEM
MEXaTPOHHBIX CUCTEM B |7. O6ocHOBaTh BEIOpaHHbBIE HAPaBJICHHS UCCIIEIOBAHNUI
METAJUTYPTUH; 8. JlaTh nmoscHEHUA 1O COCTaBIEHHON CTPYKTYPHOU CXEME 3JIEKTPONPUBOIA
MIPaKTHYECKOE 9. Pabora ¢ xknaccuduraropom YK
o YueOHas - mpaKkTUKa 110
IIPUMEHEHUE 10. OneHuTh aKTyanbHOCTh BeIOpaHHOM Tembl BKP
. MOJTY4YEHHUIO EPBUYHBIX
MEXaTpOHHBIX cucteM B 11, @opMBI CAaMOCTOATENHHON paOOTHI CTYJEHTOB P BHIITOJIHEHUN HHIUBUAYAIBHOTO N
. poheCCUOHAIBHBIX YMEHUH U
pPOOOTOTEXHUKE; 3ajaHusl Ha y4eOHYI0 IPAKTHKY
" = > HABBIKOB
YmeTs MPAaKTUYECKU IPUMEHATH (1. [IpaBuna paboTsl ¢ nHGOPMaLMOHHOK OMbIHOTeYHOM cuctemoit MI'TY
MEXaTPOHHBIE CUCTEMBI B |2. [lopsanox mpoBeneHMs MATEHTHOTO MOUCKA
OBITY; 3. Pa6ota ¢ otueramu mo HUP u OKP
MPAKTHYECKH TPUMEHATH 4. [paBuna odpopmienus orueroB mo HUP
MEXaTPOHHBIE CUCTEMBI B [5. [IpaBuna odopmiteHus criucKa UCIIOIB3YeMOi B paboTe JTUTEPaTyphl
METaITypTHH; 6. [IpaBuna cocTaBiIeHHs CTPYKTYPHBIX CXEM
MIPaKTHYECKN TPUMEHSATH |/. O6ocHOBaTh BEIOpaHHbIE HATIPABIEHUS HCCIIEIOBAHINA
MeXaTPOHHBIE CUCTEMBI B (8. JlaTb MOsICHEHH IO COCTABJIEHHOMN CTPYKTYPHOM CXeMe IEKTPONpUBOJA
POOOTOTEXHHUKE; 9. Pabora ¢ knaccudukaropom Y IK
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10. OneHnTh akTyaTbHOCTh BEIOpaHHOM TeMbl BKP
11. DopMBI CaMOCTOSTETHHOM PadOTHI CTYACHTOB MPH BHITOJIHEHUN WHIUBHLYaIbHOTO
BajgaHus Ha y4eOHYIO0 IPAKTHKY
Bragets HaBBIKAMH 1. [IpaBumna paboTsl ¢ HHPOPMATMOHHONW OMOHOTeYHOH cucTteMort MI'TY

MIPAKTUYECKOTO 2. [lopsimox mpoBeneHus MaTEHTHOTO MOMCKa

MIPUMEHEHUS 3. Pa6ota ¢ otueramu no HUP u OKP

MEXaTPOHHBIX CUCTEM B 4. [IpaBuna odpopmienus otueroB mo HUP

OBITY; 5. [IpaBuna odopmiieHHs CIIMCKa UCTIONB3yeMOi B paboTe JuTepaTyphl

HaBBIKAMHU 6. [IpaBuna coctaBieHHs CTPYKTYPHBIX CXEM

MIPaKTUYECKOT O 7. O6ocHOBaTh BEIOpaHHEBIC HAPABIICHHSI MCCIIEIOBAHNIT

MPUMEHEHUS 8. JaTh nosiCHEHUs IO COCTABJIICHHOM CTPYKTYPHOH CXEeM€ 3JEKTPOIPUBOAA

MEXaTPOHHBIX cHCTeM B (9. Pab6ora ¢ xmaccudpukaropom Y JIK

METaJTypIruy; 10. O1neHuTh aKTyanbHOCTh BBIOpaHHOM TemMbl BKP

HaBBIKAMHU 11. DopMBI CaMOCTOSTETHHOM PadOTHI CTYACHTOB MPH BBITOJIHEHUH UHTUBH LY aIbHOTO

MPAaKTUIECKOTO BagaHMs Ha y4eOHYIO NPAKTHKY

MIPUMEHEHUS

MEXaTPOHHBIX CUCTEM B

POOOTOTEXHHUKE;

OK-4 — roTOBHOCTBIO HCIIOJIb30BATh HA MPAKTHKE NPHOOpPeTeHHbIe YMEHHsI M HABBIKM B OPraHU3alUU HCCI1e0BATeIbCKHX U MPOEKTHBIX padoT, BbINOJIHIEMbIX
MaJILIMM ITPYNNaMHU UCTIOJTHUTEJIeH

3HaTh

OpTaHU3aINI0
HCCIIEI0BATENbCKUX U
MPOEKTHBIX padoT;

O 0 31O L AWK —

1
1
1
1

. Uro Takoe cuctema aBToMaTu3upoBaHHOTO IpoektupoBanus (CAIIP)?

. Chopmynupyiite 11e7Tb IPUMEHEHHS CHCTEMBI aBTOMATH3UPOBAHHOTO IPOSKTUPO-BaHUSI.
. UeM xapakTepusyeTcs CTENIeHh aBTOMATH3AINN TPOIIecca IPOSKTUPOBAHHMS?

. Uro takoe unrerpupoBanHas CAIIP?

. [lepeunciute 0CHOBHBIE BU/IBI (HOPMATLHOTO ONMUCAHKS 00BEKTOB MPOEKTHPOBA-HHS.

. Kakue cBenenuns naet mpoeKTUPOBIIMKY (PyHKIIMOHAJIBHOE OnHcaHue?

. Kakue pyHKIMM BBITTONTHSIET aBTOMAaTU3UPOBaHHOE pabouee MecTo nonb3oBatesst (APM)?
. KakuM oCHOBHBIM TTpUHIIHUIIAM JTOJDKHA yI0BIeTBOPATE CAIIP?

. UTo Takoe anropuT™M NpoeKTUPOBAHUA?

0. Yro Takoe anropuTMUYECKOE MPOEKTUPOBAHHE?

1. Yrto Takoe mpoekTHas 3amada’

2. Uto Takoe mpoeKTHas onepanus?

3. Urto Takoe npoeKTHas npouenypa?

CHCTEMBI
aBTOMaTI/ISI/IpOBaHHOI'O
HpOCKTI/IpOBaHI/IH
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14. Kakyro THIIHYHYIO TTOCIIEOBATENHHOCTD OTIEPAIIHiA COIEPKUT MPOEKTHAS TpoIe-1ypa?
15. Yto Takoe MpoeKkTHOE pelieHue?

16. Kakue npoeKTHbIE pelieHUs] HA3bIBAIOTCS ONTUMATbHBIMU?

17. B kakux ¢parMeHTax MpOeKTUPOBAHUS IIeJIeCO00pa3HO MPUMEHSITh aBTOMATH3a-1THIO?
18. B xakux (parMeHTax MpoeKTUPOBaHUs HEIleIeco00pa3HO MPUMEHSATh aBTOMATH-3a1HI0?
19. Kakue BO3MOXHOCTH JIOJIKHA MTPEIOCTaBIATh MPoeKTUpoBIIUKY CATIP?

20. Kakue tpe6oBanus npeabspusieT CAIIP k mpoektupoBmmkam?

21. Uto Takoe 000OIICHHBII anTropuT™M aBTOMATH3UPOBAaHHOTO TipoekTupoBanus (AIIP)?
22. Kakue 3tarsl BXOIAT B 00001eHHY 0 rpoueaypy AIIP?

23. Kakne nelicTBuUS BKIFOYAET B ce0s pelleHne OTIaI09YHON U OCHOBHOH 3a1a4?

24. Ilepeuncnure Buapl odecrieueHust CAIIP.

25. YUro Takoe Texundeckoe obecriedenne CAIIP?

26. UTo BXOIUT B cocTaB TexHuuyeckoro obdecrieueuus CAIIP?

27. Uto Takoe MaTeMaTndeckoe odecreueHue?

28. Uto BKITIO4aeT B cebs MaTemarndeckoe odecneuenne CAIIP?

29. Uto Takoe MoaenupoBaHuE?

30. IlepeuncnuTe OCHOBHBIE BUIBI MOJICTUPOBAHHUS.

31. [lepeuncnure TpeOOBaHMUS, IPEABIBIAEMbIC K MATEMATHIECKIM MOJICTISIM.

32. Kakue ¢hopMbl ypaBHEHHH UCIIOJB3YIOTCS B MATEMATHUECKUX MOJICIISIX, IPUMEHSI-EMbIX B
CAIIP?

33. Yro Takoe nporpammuoe odecnieuenue CAIIP?

34. Ha kakue JBe TPYIIIbI OIPa3Ae/saIoT Bce nporpammHoe obecneuenue CAIIP?

35. Uto BXoauT B 00I1I€€ ITpOrpaMMHOe obecrieucHue?

36. UTo BXOAWT B CeMaIbHOE POTPAMMHOE o0ecTieueHme?

37. Kakue neficTBUS BBITTOTHSIIOTCS HA dTare pa3padOTKH CHEHATFHOTO TPOrpaMM-HOTO
oOecrieueHns?

38. Uto Takoe onepannoHHas cuctema’?

39. Kakue QpyHKIIMN BBITOJIHSAET ONEpallMOHHAs cUcTeMa?

40. Yto Takoe npepbIBaHUs?

41. Uro Takoe apaiiBepsi?

42. Urto Takoe aiin?

43. Ha kakue Tpymmsl ToApa3IeisioTCs BCe MOIh30BaTeIN?

44. Kakre mporpaMMbl Ha3BIBAIOTCS PE3UICHTHRIMU ?




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

[lepeuncanure ocCHOBHBIC (PYHKIMHU CETH.

Ilepeuncnure pa3HOBUIHOCTH BBIYUCIUTENBHBIX CETEN?

[epeuncnute TpeOOBaHHS K TPOTPAMMHOMY O0ECIICUCHHIO CETEH.

W3 kakuX KOMIIOHEHT COCTOSIT CUCTEMbI IPOrPaMMHUPOBAHU?

Yro Takoe TpaHcnaTop?

Uro Takoe OuONIMOTEKH PyHKIINN?

Yro Takoe KOMIOHOBIIUK?

Ha kakue BUIBI OAPA3AEISAIOT TPAHCISITOPHI?

Kakue nporpaMMbl OTHOCAT K 00pabaThIBAOIINM?

Uro Takoe makeThl MporpaMM O0IIero Ha3HAYSHHS?

Ha xaxue Buapl €T MakeThl IPOrpaMM 00IIero Ha3HAYCHUS ?

Uro Takoe makeT NpukiIagHbix nporpamMm CAIIP?

Ilepeuncnure TpeOoBaHMsI, TPEABIBISIEMbIE K TAKETaM MPUKIIAJHBIX TPOTPaMM.
Uro Takoe OUOIHMOTEKa IPUKITAIHBIX MOIYJIEH?

Ha xakwue rpymiibl fensT cpeacTBa MaTnHHON rpaduKu?

Ha xakue rpyImmsl JensaT AUajioroBble CHCTEMBI KOJUIEKTUBHOTO nojp3oBanus CAIIP?
Yro Takoe MHGOpMAIMOHHOE oOecTieueHue?

Ilepeuncnrte OCHOBHBIMH KOMIIOHEHTHI HH()OPMALIMOHHOTO 00ECTICUEHUSI.

UYro Takoe OaHK qaHHBIX (OaHK 3HAHUMN)?

Yro Takoe 6aza naHHBIX?

Uro takoe 6a3a 3HaHUN?

Uro takoe CYB/1?

[Mepeuncnute TUIBI popMupoBaHus QaiiioB 0a3bl JaHHBIX.

Yro Takoe JIMHTBUCTHYECKOE obecrieueHne?

Uro Takoe ¢hopMaITbHBIH S3bIK?

Yro HazpiBatoT MOpdoioruei GopMaIbHOTO S3bIKa?

YTo cocTaBiI€T CHHTAKCUC SI3bIKa?

UYto Ha3bIBAIOT CEMAHTUKOM SI3bIKA?

W3 xakux gacteit cocTouT MUHTBHCTHYECKOe oOecnieuenne CAIIP?
IlepeuncnuTe SI3BIKOBBIE CPEICTBA OMUCAHUSA YIPABIISIIOMIETO JJMHIBUCTHYECKOTO

oOecrieuennst CAIIP?

75.
76.

[lepeuncnuTe BUIBI YETOBEKO-MAIIMHHOTO OOIIEHMS.
IlepeuncinTe YpOBHU SI3bIKOB IIPOrPAMMHUPOBAHHS.
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77. Ilepeancnute GyHKIMH S3BIKOBBIX IPOIIECCOPOB.

78. U3 kakux OJIOKOB COCTOSIT SI3bIKOBBIE MPOIECCOPHI?

79. Uto Takoe MeTonuueckoe odecreueHue?

80. Kakne moxyMeHTHI BXOIAT B MeToandeckoe obecnieuenue CAIIP?

81. UTo BXOAUT B ONKCAHUE TPOCKTHHIX MPOIeayp?

82. UTo Takoe opraHuzaliioHHoe obecneueHue?

83. Kakue marepuansl OTHOCSTCA K Oprann3annoHHoMy obecnieuennto CAIIP?

YMeTh

OpraHN30BHIBATH
UCCIIEJ0BATENbCKUE U
MPOEKTHBIE Pa0OTHI,

KOHTpONbHBIE BOTIPOCHI K 3K3aMEHY:

1. OcHoBbI paboTh! ¢ TpadguuecknM peaakropom KOMITAC. TToctpoeHre BUAOB JieTalH,
3allOJTHEHUE IITaMIIA.

2. ITocTpoeHue conpsyKeHUN U HAHECEHUE Pa3MEPOB.

3. Mcnonp30oBaHre JTOKaJIbHBIX CHCTEM KOOPIMHAT IPHU IOCTPOCHUN

M300pakKCHUN U3ICITUI.

4. BrlnonHeHne reoMeTpruIecKuX MOCTPOCHUH € UCTIONB30BaHUEM KOMaH]]
penakTupoBanus. Vcrionp3oBanue MeHemKepa ONOIMOTEK IPY MOTYYEHUH OJXHOTUITHBIX
M300paXKeHUH YepTeKei.

5. Cospmanue 3 D mozgenu. OcHOBHEIE AiieMeHTH HHTEepdetica 3 D moaenupoBaHusi.
6. Coznanue 3D MoJienu ¢ UCIOJIb30BAHUEM BCIIOMOTATENbHBIX OCEH U IIOCKOCTEH.

Bnaners

HaBBIKAMH B
OpraHMu3aIu
HCCIIEIOBATEIbCKUX U
MPOEKTHBIX padoT;

[TpakTHYecKue 3aaHUS:

1. dopmMupoBaHHe YepTeKa JETAIH 110 3aJaHHOMY BapuaHTy. [locTpoeHre 0OCHOBHBIX
BUJIOB.

2. [TocTpoeHne pa3pe30B U BUIOB, HAHECEHUE OCHOBHBIX Pa3MEPOB.

3. Pabota ¢ ¢pparmenramu. OdopmieHne crenuduranum.

4. Co3pmanue (hparMeHTa 3aJaHHOMN JeTalu.

5. OdopmiteHne yepTexa 3aJaHHON JIeTaIN BpalleHUs. BhITIOIHEHNEe OCHOBHBIX BHIOB,
[pa3pe3oB, HAHECEHHE Pa3MEPOB.

6. Odopmienne 3aganHoi aetanu B 3-D.

3Harte

HUCTOPHUIO CTAHOBJICHUSA U
pa3BUTUA
QJICKTPOTCXHUKHU U
QJICKTPOOHCPI'CTUKH,
HUCTOPHUIO pa3sBUTHUA
QJICKTPOTCXHUYICCKUX

[lepeueHs MpUMEPHBIX TEM pedepaToB:
METOJOJIOTHS] HAYKH KaK CUCTEMA;
OTKPBITHSI B HAYYHOM MUDE.

HcTopust 1 METOIOTOTUSI
HAYKW 1 IPOM3BO/ICTBA
(3TIEKTPOTEXHUKH)
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YCTPOWCTB U
KOMILIEKCOB;
MIEPCTIEKTHBHBIE
HaIPaBIICHUS Pa3BUTHUSA
3NEKTPOTEXHUKH U
JNEKTPOIHEPreTHKHY;
YmeTh pa3oupathcs B [IepeueHb BOIPOCOB K 3a4ETy

pa3IMYHBIX 1. CTpyKTypa COBPEMEHHOT'O 3IEKTPOIPUBOJIA «IIPe0OpPa30BaTEIb YACTOTHl — ACHHXPOHHBIH
HanpaBieHusx pazButus |[nBuratenby [TU-AJl. Cymectytomme anroputmsl LLHIMM. OcoGeHHOCTH CHIIOBBIX CXEM
COBPEMEHHOU npeoOpa3oBaTesell YacTOThI ¢ aKTUBHBIMU BBITPSIMUTEISIMH. VccieoBaHe OCHOBHBIX
BIEKTPOTEXHUKHU U anroputmoB LII1IM na matematuyeckoi monenu. Cnenuanbusie anroputMsl HINUM ¢ ynanenuem
3JIEKTPO3HEPTETHKY; BBIIETICHHBIX TAPMOHHK.
HCIIOJIb30BAaTh 2. MuoroypoBHeBbie [TU ¢ akTHBHBIME BHIIPSIMHUTENSIMU Ha TIpUMepe IpeoOpazoBaTeseii

yIIyOJIeHHBIE yactoTel ABB cepun ACS6000. OcoOeHHOCTH MOCTPOCHUS CUCTEM YIPABJICHUS aKTUBHBIMU
TEOPETUUECKHE U BRIIPSIMUTENSIMU. VccnenoBanue BIMSIHUS IPOBAIOB HapsbkeHus Ha padoty [TY ¢ akTHBHBIM
MIPAKTHYECKNE 3HAHUS B [BBIIIPSIMUTEIIEM.
00JIaCTH MEXaTPOHUKU H (3. Craruyeckue TuprctopHble komreHncaropsl (CTK) B cuctemax anekTpocHaOKeHHs
POOOTOTEXHUKHY; MOIIIHBIX HETMHEWHBIX U PE3KONEPEMEHHBIX JIEKTPONPUEMHUKOB NPEANPHUITHI YEPHOU
JEMOHCTPHPOBATH METaJUTypTuH (AyTOBBIE CTAJICIUIABMIIBHBIC TI€YH U IPOKATHBIE CTaHbI).
HaBbIKH 4. Cr0XHBIe MEXaTPOHHBIE CUCTEMBI Ha 0a3e THIPONPUBOJIOB, UCIIOIb3yeMbIE Ha
CaMOCTOSITETbHON METaJUTypTUYEeCKUX NPEANPUATHSX (Ha IpUMEpe THAPONPHBOAA IEPEMELICHNUS 3JIEKTPOIOB
Hay4YHO- JICIT). MomHble neynbie TpaHC)OpMaTOPhI U1 JIEKTPOCTANICIUIaBIIIBHBIX arperaTos.
HCCIIEA0BATEIBCKON CoBpeMeHHbIE TIeYHbIE TPAHC(HOPMATOPBI C THPUCTOPHBIM PETrYIMPOBAHUEM HANPSIKCHUSI.
paboThI 1 paboOTHI B
Hay4YHOM KOJJIEKTHBE;

Bnagers MPaKTUYECKUMU [IpakTHyeckue 3ajaHus K 3a4ETY:

HaBbIKAMU MccnenoBath npouecchl BOBHUKHOBEHUS OPOCKOB TOKA M NepeHanpsbKeHUH IIPU BKIIFOUEHUSX U
HCII0JIB30BaHUA OTKJIFOUEHHUSAX MOUIHBIX CUJIOBBIX TpaHCPOPMATOPOB. CriocoOs!I yrpaBisieMoil KOMMY TAIHH
TOJIy4CHHBIX 3HAHUI HA  |cpioBBIX TPaHC(OPMATOPOB, HCITONB3YEMbIE ISl TIOBBIICHHS HAIEKHOCTH BHICOKOBOIHTHOTO
HPaKTHKE; piekTpoobopyaoBaHus. VMccneaoBanue mpoueccoB BOSHUKHOBEHUS OPOCKOB TOKA U

HaBBbIKAMU U
METOIUKAMHU 00001IeHNs
pe3yIbTaToOB

nepeHanpsLKeHUH PU KOMMYTaIUU Tpex(pasHoro CUIOBOro TpaHchopMaropa Ha
MaTeMaTH4YeCKOi Mojenn B cpene Matlab — Simulink.

[TpoekT oOecrieyeHus ISKTPOMATHUTHON COBMECTHMOCTH MOIITHBIX Ppeo0pa3oBareineld 4acToThl
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KOMhemeHyuy npozpammol
9KCIIEPUMEHTAIBHON C aKTUBHBIMU BBINIPSIMUTEISIMH C MTUTAIOIIEH CEThIO. Pe30HaHCHEBIE SBIICHUS B
NeSITENbHOCTH; pacrpenenuTenbHbix ceTsax 10-35 kB. Meponpusitus no obecriedeHII0 HaIeKHOH padoThI
cnioco0aMu OLieHUBaHUs  [MpeoOpa3oBaTesei YacTOTHI 3JEKTPOIIPHUBOIOB MMPOKATHBIX CTAHOB B YCIIOBHSIX HATHYMS
3HAYUMOCTH U BBICOKOYACTOTHBIX UCKaXEHUH HamnpsokeHuH B ceTsax 10-35 kB.
MIPaKTHYECKOM IlocTpoeHue crcteM aBTOMaTHUECKOTO YIPABICHHS B3aUMOCBA3aHHBIMU 3JIEKTPONPUBOIAMHU
MIPUTOTHOCTH arperaToB HEMPEepHIBHON 00pabOTKK MOIOCH (HEMPEPHIBHO-TPABUIILHBIE arperarsl, arperarsl
MTOJTyYEHHBIX HETPEPHIBHOTO TOPSYETO IUHKOBAHMS, arperaThl HOJIMMEPHBIX TOKPHITUH).
pe3yNbTaToB; [IpuMeHeHHe METOAMK MIPOBEIEHHS SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUH PEXUMOB PabOThI
PIEKTPONPUBO/IOB TIEPEMEHHOI'O TOKA C UCTIOJIb30BaHHEM OBICTPOJICHCTBYIOIIETO
MHOT'OKaHAJIbHOT'O PETUCTPATOpa 3JEKTpuueckux curianos POC-3, npegHazHauyeHHOTO I71s
BanyCH MTHOBEHHBIX 3HAYCHHUH TOKOB U HANPSKECHH.
3HaThb HCTOPHUIO CTAaHOBJIEHUS U |[lepedeHp IpUMEpHBIX TeM pedepaToB:
pa3BUTHUSA METOI0JIOTHS] HAYKU KaK CUCTEMA;
3NEKTPOTEXHUKH U OTKPBITHS B HAYYHOM MUDE.
3JIEKTPO3HEPTETHKY;
HCTOPHIO Pa3BUTHUS
ANEKTPOTEXHIUUECKUX
YCTPOKUCTB U
KOMIUIEKCOB;
MePCTIEeKTUBHBIE
HaIPaBIICHUS Pa3BUTUSA
SNIEKTPOTEXHHKH 1 Hcropus n MeTo0sI0rus
JEKTPOIHEPTeTHKHY; flayKH 11 IPOM3BOACTEA
(37IEKTPOIHEPTETUKH)
YmeTh pa30uparhcs B [lepeueHb BOIPOCOB K 3a4€Ty
pa3IMYHBIX 1. CTpyKTypa COBPEMEHHOT'O JIEKTPONPUBOIA «IIPe0Opa30BaTeIlb YaCTOThl — ACHHXPOHHBIH
HanpaBieHusx pazButus |[neuratensy [[U-A/l. Cymectytomue anroputmsl LLHIMM. OcoGeHHOCTH CHIIOBBIX CXEM
COBpEMEHHON nmpeoOpazoBaTesiell YaCTOThI C aKTUBHBIMU BBITIPSIMHUTEISIME. VccieioBanne OCHOBHBIX
BJIEKTPOTEXHUKH U anroputMmoB LM Ha Marematnueckoit moaenu. Crermanpasie anroputMel IIIUM ¢ ynanenuem
3JIEKTPO3HEPreTHKHY; BBI/IEJIEHHBIX TAPMOHHK.
HCIIOJIb30BAaTh 2. MuoroyposHeBbie [TU ¢ akTHBHBIME BBIIPSIMHUTENSIMU Ha TIpUMepe IpeodpazoBaresei
yTayOlIeHHBIE uactotel ABB cepun ACS6000. OcoOEHHOCTH MMOCTPOCHHUSI CHCTEM YIIPABICHHS aKTHBHBIMHU

TCOPECTUUYCCKUC U
MPAKTUYCCKNUC 3HAHUS B

BBIITPAMUTCIISAMU. I/ICCHGZ[OBaHI/IC BJIMAAHUS ITPOBAJIOB HAIIPSIXKCHUSA HA pa60Ty 114 ¢ akTMBHBIM

BBIITPAMUTCIICM.




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
onemenm Oyenounvie cpedcmea obpazoeamenvbHou
pe3yibmamul 00yUeHUs.
KOMhemeHyuy npozpammol
00J1aCTH MEXaTPOHUKH U [3. Crarnueckue TupucTopabie koMmreHncatopsl (CTK) B cucTtemMax 37eKTpocHA0KEHUS
POOOTOTEXHUKH; MOIIIHBIX HETMHEMHBIX U PE3KOMEPEMEHHBIX JEKTPONPUEMHUKOB MPEATIPUITUN YepHOU
JEMOHCTPHUPOBATH METaJUTypTUH (AyTOBBIE CTAICIUIABUIIbHBIC TIEYH U MPOKATHEBIE CTaHbI).
HAaBBIKH 4. Ci0xHbIE MEXaTPOHHBIE CUCTEMBI Ha 0a3e TUAPONPUBOIOB, UCIIOIb3yEMbIEC Ha
CaMOCTOSITETbHON METaJUTypTUYeCKUX MPEANPUATHIX (Ha IpUMepe THAPONPHBOAA IEpEMELICHHUS 3JIEKTPOI0B
HAay4HO- J1CIT). Mornbie niedHbIe TpaHCHOPMATOPHI IS AJICKTPOCTANICIUIABIIILHBIX arperaTos.
HCCIIEI0BATEIBCKON CoBpeMeHHBIE IIeYHbIE TPAHC(HOPMATOPBI C THPUCTOPHBIM PErYJIMPOBAHUEM HAIPSIKCHUS.
paboThI 1 pabOTHI B
HayYHOM KOJJIEKTHBE;
Bnanets MPAKTUYECKUMU [IpakTHyeckue 3aJaHUs K 3a4EeTy:
HaBBIKAMU HccnenoBath MpoLecchl BO3HUKHOBEHHSI OPOCKOB TOKA M NIepeHAaNpsbKeHUH TTPY BKIIFOUEHUSX U
HCTOJBb30BAHUA OTKJTFOUEHHUSX MOIIHBIX CHJIOBBIX TpaHC(HOpPMATOPOB. CIOCOOBI YIIPaBIIIeMO KOMMYTAI[HMH
TIOJIY4YCHHBIX 3HAHUI HA  cpT0BEIX TPaHC(OPMATOPOB, HCIIONB3YEMbIE TSl TIOBBIIICHHS HAJIE)KHOCTH BHICOKOBOJIETHOTO
HPaKTHKE; HIIeKTpoOoOOpyAOBaHus. MccnenoBanue mpoieccoB BOZHUKHOBEHHSI OPOCKOB TOKa 1
HaBbIKaMH U nepeHanpsbKeHU P KOMMYTaluu Tpexpa3zHoro CHIoBOro Tpancopmaropa Ha
METO/IMKAaMK O00OLIEHHS \aTeMaTHUECKONH MOJIEIH B cpezne Matlab — Simulink.
pe3ynbTaTOB [IpoexT obecnieueHus 3IEKTPOMArHUTHOH COBMECTUMOCTH MOIIHEIX IIpeoOpa3oBareseil 4acTOThI
SKCTIEPUMEHTANIbHOM C AKTHUBHBIMHU BBIIIPSIMUTEIISIMU C ITUTAOLIEN CEThI0. PE30HAHCHBIE SIBICHUS B
AeATEIBHOCTH; pacripenenuTenbHbIX ceTsax 10-35 kB. Meponpusitus o o0ecrieueHII0 HaIe)KHOH padoThI
Criocobamu OLEHUBAHUS  [rpeoGpa3oBaTesieil YaCTOThI HIEKTPONPHBOIOB MPOKATHBIX CTAHOB B YCIOBUAX HAINUHS
3Ha1MMOCTH H BBICOKOYACTOTHBIX UCKaXEHUI HanpskeHuid B ceTsax 10-35 kB.
NPAKTHYECKOH IlocTpoeHue CUCTEM aBTOMATHUYECKOIO YIPABJIECHUS B3aUMOCBSI3aHHBIMU JIEKTPOIPHUBOAMU
HPUTOAHOCTH arperaTtoB HETPephIBHONH 00paOOTKH MOJIOCH! (HEMPEPHIBHO-TPABUIILHBIEC arperarthl, arperarsl
HOJTYICHHBIX HETPEPHIBHOTO TOPSYETO MUHKOBAHMSI, arPETaThI MOIUMEPHBIX TTOKPBITHH).
pe3yibTaTOB;, [TpuMeHeHne METOIMK MTPOBEICHHSI SKCIIEPUMEHTAIBHBIX UCCIIeJOBAHUI PEKIMOB pabOThI
PIIEKTPONPUBO/IOB MIEPEMEHHOT'O TOKA C UCTIOJIb30BaHHEM OBICTPOJICHCTBYIOIIETO
MHOTOKaHAJILHOIO PETUCTpATOpa JIEKTpUIecKuX curuanoB POC-3, mpenHa3Ha4eHHOTO JUIs
Bamrcy MTHOBEHHBIX 3HAYEHHMH TOKOB U HANPSKEHHH.
3Hath MPaKTUYECKOE 1. [IpaBuna paboTel ¢ nHGpOpMaMOHHON OubMMoTeuHO! cuctemoit MI'TY
MIPUMEHEHNE 2. [lopsmox mpoBeneHHs MaTEHTHOTO IMTOUCKA /HCOHas - IPAKTHKA N0
MEXaTPOHHBIX CUCTEM B (3. Pabora ¢ orueramu no HUP u OKP [OTYHCHMIO [ICPBHARBIX
OBITY; 4. [paBuna odopmienus oruero mo HUP NPO(GECCHOHATLHBIX yMEHHUI M
MIPAKTHYECKOe 5. [TpaBuna odopmiteHusI criUcKa UCTIOJIB3YEMO# B paboTe JTUTEPaTyPhl HAaBbIKOB
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[IPUMEHEHUE 6. [IpaBuna cocTaBneHUs CTPYKTYPHBIX CXEM
MEXaTPOHHBIX CUCTEM B |7. O6ocHOBaTh BEIOpaHHBIC HAPABIICHHSI MCCIIEIOBAHNI
MeTaJUTypIuu; 8. JaTh OsSICHEHUS 10 COCTaBJIEHHOH CTPYKTYPHOM CXEMe IEKTPONpUBOIa
MIPaKTHIECKOE 9. Pabota ¢ xmaccudukaropom VJIK
MpUMEHEHUE 10. OueHuTh aKTyanbHOCTh BEIOpaHHOM Tembl BKP
MeXaTpOHHBIX cucTeM B [11. DopMBI CaMOCTOSTETBHOM PadOTHI CTYICHTOB NPH BHIMOJIHEHUN WHIUBHYaTbHOTO
poOOTOTEXHUKE; BamaHus Ha Y9eOHYIO MTPAKTHKY
YmMmeTs MPaKTHYECKN PUMEHSTH |1. [IpaBuna paboTsl ¢ nHPOpPMAMOHHON OubIHMOoTeYHOM cuctemoit MI'TY
MEXaTPOHHBIE CHCTEMBI B |2. [Nopsimox mpoBeneHUs MATEHTHOTO MOKCKa
OBITY; 3. Pa6ora ¢ otueramu mo HUP u OKP
MIPAKTHYECKN PUMEHSTH 4. [Ipasuna odopmienus oraeror mo HNP
MEXaTPOHHBIE CUCTEMBI B [D. [IpaBuna odopmienus cnucka HCHONIB3YeMOi B paboTe TUTEPaTyphl
MeTaJUTypIuu; 6. [IpaBuna coctaBieHHus CTPYKTYPHBIX CXEM
MPaKTUYECKH TIPUMEHSATH |/. O6ocHOBaTh BEIOpaHHBIC HAMPABIICHHSI MCCIIEIOBAHNI
MEXaTPOHHBIE CUCTEMBI B (8. JlaTh MOSICHEHUS 110 COCTaBJIIEHHON CTPYKTYPHOM CXEME JIEKTPONpUBOIa
POOOTOTEXHUKE; 9. Pabora ¢ xmaccuduraropom YK
10. OneHnuTh akTyaqTbHOCTh BEIOpaHHOM TeMbl BKP
11. @DopMBI CaMOCTOSITETBHOM PadOTHI CTYACHTOB IPH BBIIOJIHEHUH UHIUBHULYaIbHOTO
BajaHus Ha y4eOHYIO IPAKTHKY
Bnagers HaBbIKaMHU 1. [IpaBuna paboTsl ¢ nHPOPMAITMOHHOH OMbIHOTeYHOH cuctemoit MI'TY
MPaKTUIECKOTO 2. [Nopsimox mpoBeneHMsI MATEHTHOTO MOKCKa
MPUMEHEHUS 3. Pa6ora ¢ orueramu no HUP u OKP
MEXaTPOHHBIX CHCTEM B /4. [Ipasuna odopmienus orueror mo HNP
OBITY; 5. [paBuna odopmiteHus criucka UCTIOIB3YEMOi B paboTe JTUTEPaTyPhl
HaBBIKAMHU 6. [IpaBuna cocTaBneHHs CTPYKTYPHBIX CXEM
MPaKTUIECKOTO 7. O6ocHOBaTh BEIOpAaHHbBIE HAPaBIICHHSI NCCIIEIOBAHNUI
MIPUMEHCHUS 8. JaTh TIOSICHEHUS 110 COCTaBJIIEHHOM CTPYKTYPHOM CXEMe JIEKTPOIPUBOJIA
MEXaTPOHHBIX CHCTEM B (9. Pabora ¢ kmaccudukaropom YK
METaJULypruu; 10. OneHuTh aKTyanbHOCTh BeIOpaHHOM Tembl BKP
HaBBIKAMHU 11. DopMbI CaMOCTOSTENBHOM PabOTHI CTYICHTOB IPH BHIMIOJIHEHHN WHIUBHTYaTbHOTO
MPaKTUIECKOTO BajaHus Ha y4eOHYI0 PAKTHKY
MPUMEHEHUS

MCXATPOHHBIX CUCTEM B
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pOOOTOTEXHHUKE;

OBHIENPO®ECCHOHAJIBHBIE KOMIIETEHIIUN

OIIK-1 — cioco0HOCTHIO MPEACTABAATH aJeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUI HAYYHYI0 KADTHHY MHPA HA OCHOBE 3HAHUSI OCHOBHBIX MOJIOKEHUIi, 3AKOHOB U
METOA0B €CTeCTBEHHbIX HAYK M MaTeMAaTHKHU

3HaTh

COBPEMEHHOE COCTOSTHHE
TEOPHH UCKYCCTBEHHOTO
HHTEJUIEKTA,;

OCHOBHBIE METO/IbI
TEOPHH UCKYCCTBEHHOTO
HHTEJUIEKTA;

METO/IbI TEOPHU
I/ICKYCCTBCHHOI‘O
HHTEJIEKTa, KOTOPhIE
MPUMEHSIFOTCS B
POOOTOTEXHUKE;

[Nosicuure HazHaueHue Wy B ipocTeiiiieit Moienu HelipoHa?

9 s

—®

VYmeTh

HaxOJUTh IPEUMYIIECTBA
U HETOCTATKH
Pa3IMYHBIX METOIOB
HCKYCCTBEHHOI'O
MHTEIJIEKTA;
OpUEHTUPOBATHCS B
Pa3JIMYHBIX METOJIAX
TEOPUHU UCKYCCTBEHHOTO
HHTEJUICKTA;
OpHUEHTHPOBATHCS B
METOAAaX TEOPUHU
HACKYCCTBEHHOI'O
HHTEJUIEKTa, KOTOPbIE

I IpuMepHbIE BOIIPOCHI:

1) I[loporoeslii anemenT WO HyXeH AJIs CMEIIEHUS pe3yIbTHPYIOIIET0 CUTHAJIA HA BETMYNHY
WO

2) IMoporoesiii aniemeHT WO HyXeH i OJIOKUPOBKHU PE3YJITUPYIOLIETO CUI'HAJIa

3) IloporoBerit anemenT WO CIIyXHUT B KaueCTBE TPHUTTEpa IS aKTHBAIINN HEMpOHa

MQTO,I[I:I HCKYCCTBCHHOI'O

HWHTCIIJICKTAa B MEXAaTPOHUKE U

pPOOOTOTEXHUKE




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll
pesyrvmamul 00yueHUs.
KOMNnemeHyuu npozpammol
MIPUMEHSIOTCS B
pOOOTOTEXHUKE,;
Bnanets nepBUYHBIMU HaBbIkamu  |[losicnute HazHauenue Wy -W,, B mpocTeiiieli Moaenu HelipoHa
MIPUMEHEHUS Pa3TNIHBIX
METOJ0B M)0
HCKYCCTBEHHOTO
WHTEJICKTa,
HaBBIKAMH OCHOBHBIX xl @
METOZOB TEOPUHU S y
HCKYCCTBEHHOTO f A
HHTEIJICKTa, X @ s
HaBBIKAMHU TEOPUHU “
HCKYCCTBEHHOTO
WHTEJUIEKTa, KOTOpPhIE
TIPUMEHSIOTCS B X, @
POOOTOTEXHUKE;
1) W, -W, - cuHanTHYecKkue Beca (KodpduuueHThl) N-ro HelipoHa. Cmyxkar s
MacCIITAOMPOBAHHS BXOIHBIX CUTHAIIOB
2) W, -W, - cuHanTu4ecKue Beca, mpeaHa3HaueHHbIe /ISl 3aIOMHHAHUS BXOIHBIX CUTHAJIOB
3) W1 -W, - cuHanTudeckue Beca, peHa3HauCHHbIE IS pACIIO3HABAHUS BXOIHBIX CHT'HAJIOB
uauBuayanbHoe 3aaHue.. Pemenue 3aqad paco3HaBaHus HA OCHOBE ceTH XomQuiia.
/IBa BapraHTa QyHKIIMOHUPOBAHUS CETU — CHHXPOHHBIN 1 ACHHXPOHHBIH.
3HaTh 0a30BbIC JICKCUYECKHUE 1. IlpounTaiite TeKCT ( MPEIITOKECHUS).

€JIMHULIBI 110 U3YUYEHHBIM
TeMaM Ha HHOCTPaHHOM
S3bIKE;

0a3oBbIe
rpaMmaTH4eCKue
KOHCTPYKIUH,
XapaKTepHbIE JJIsl YCTHOU

2. Beigenute rpaMMaTHYecKre KOHCTPYKIIMA U TIEPEBEANTE UX.

NHoctpaHHbI S3BIK
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U MMCHbMEHHOMU peyH;

YMeTh

YHUTATh U U3BJICKATh
UHPOPMALIUIO U3
alalTUPOBAaHHBIX
MHOS3BIYHBIX TEKCTOB;
JieNaTh KpaTKkue
COOOIIEHUS
(mpe3eHTarnyn) Ha
WHOCTPAaHHOM S3BIKE;
oopMIIATh
WH(OPMAITHIO B BUE
MHCBMEHHOT'O TEKCTA,

1. IIpounTaiiTe TEKCT.
2. [loaroToBhTE KpATKUH MEpPECKa3 TEKCTa B MUCbMEHHOM BHJIC.

Bimanets

HaBbIKAMH YCTHOU U
MHCHbMEHHOU peyu Ha
MHOCTPaHHOM SI3BIKE;
OCHOBHBIMHU BUIAMH
yTeHus (U3yyaroliee,
[TOMCKOBOE U

1. IIpounraiite TEKCT.
2. Halinure npeioxkenus, OTpaXxarole OCHOBHBIE U/IEU TEKCTa.
3. CocTaBbTE YCTHOE BBICKA3bIBAHUE MO TEKCTY.

IIPOCMOTPOBOE);
OIIK-2 — Bi1aieHHeM B NOJIHOH Mepe OCHOBHBIM (PU3HKO-MATEMATHYECKHM ANNapaToM, He00X0AMMBbIM [JIsl ONIMCAHUS M MCCJIeIOBAHMS pa3padaTbiBaeMbIX CHCTEM H
CTPOMCTB
3HaTh MIOCTPOEHNE 3amada: Pa3zpaboTarh OAHOTMHEHHYIO pab0dyI0 MOAETH ABUTATENS TOCTOSHHOTO TOKA.

CTPYKTYPHBIX CXEM B
nporpamme MatLab
Simulink;
HOCTPOCHHE
CTPYKTYPHBIX CXeM
3JIEMEHTOB
aBTOMATH3UPOBAHHOTO
ANEKTPONPUBO/IA B
nporpamme MatLab
Simulink;
HOCTPOCHHE

Ycnosus:

1) JlBurarenr pomkeH OTpabOTaTh NPOTPAMMHPYEMOE UHCIO IMKJIOB C pEeBEepcaMu H
OCTaHOBUTHCS
2) Ecau Tok aBurarenst mpeBbICUT 2,5 |H, ABUraTtenb NOJDKEH OCTAHOBUTBCA 3a 1 CeKyHIy,

[peain30BaTh CXEMY 3alUTHI 110 TOKY JBUTATENs (aBapHifHas 3aIiTa)
() I

3) IToctpouTs YacToTHBIE XapakrepucTuky Lq(®) = L(p) , Ly(w) = L(p) ,
Usc(P) Usc(P)

NHdopmalimoHHble CHCTEMBI
B MEXAaTPOHUKE 1
poOOTOTEXHUKE




CmpyxmypHulil Tanupyemsie CmpyxmypHuvltl 21eMeHm
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KOMNemeHyuu NPOSPAMMbL

CTPYKTYPHBIX CXEM
ABTOMATH3UPOBAHHBIX
AIEKTPOIPUBO/IOB
HOCTOSIHHOTO U
MEePEMEHHOTO TOKA B
nporpamme MatLab
Simulink;

I
L) - 2eB).
Mpe(P)
BapuaHThl:
1) AKTUBHas TTOCTOSIHHAS HArpy3Ka
A
>

2) AKTHBHAs TIOCTOSIHHASI Harpy3Ka
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>

3) AxtuBHas noctostHHas Harpy3ka (KawumkymoBa, TypkuHa)

A

4) AxtuBHas noctosiHHag Harpy3ka (PE=40 xBT)
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5) AktuBHas noctostHHas Harpyska (PH=50 kBT)

A

6) AKTUBHAs IOCTOSIHHAS Harpy3Ka
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7) PeakTuBHas MOCTOSIHHAS Harpyska

A

8) PeakTuBHAs OCTOSIHHAS Harpy3ka
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9) PeakTnBHAs IOCTOSTHHAS HArpy3Ka

A

10) PeakTuBHasI MOCTOSIHHAS HArpy3Ka




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

11) PeakTuBHAs OCTOSHHAS HATPy3Ka

A

12) PeakTiBHasI MIOCTOSTHHAS HArPy3Ka




CmpyxkmypHulii CmpyxkmypHblil S1eMeHm
PYKINYP Inanupyemvie PYRIP .
onemenm Oyenounvie cpedcmea obpazoeamenvbHou

pe3yibmamul 00yUeHUs.

KOMhemeHyuy npozpammol

-
YMerb NIPOEKTUPOBATH IIpumepHbIe 3a1aHUS:

CTPYKTYPHBIC CXEMBI B
nporpamme MatLab
Simulink;
POEKTUPOBATH
CTPYKTYPHBIE CXEMBI
AJIEMEHTOB
AaBTOMATH3UPOBAHHOTO
3IIEKTPOTIPUBO/IA B
nporpamme MatLab
Simulink;

HOCTPOCHHE
CTPYKTYPHBIX CXeM
aBTOMATH3UPOBAHHBIX
AIIEKTPOIIPHUBOJIOB
MOCTOSIHHOTO U
MEPEMEHHOTO TOKA B
nporpamme MatLab
Simulink;

O0mwscauTe Metoasl cuera B MatLab Simulink Ha npumepe.
OCyIIEeCTBUTH METOJI CUeTa ¢ PUKCHPOBAHHBIM IIaroM.
OCyIIECTBUTh METOJIBI CUETA C TIEPEMEHHBIM LIIarOM.




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

a1eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMnemeHyuu npocpammel
Brnaners HaBBIKAMHU [MpumepHbIe TPaKTUYECKHE 3aJaHUS:
MPOCKTUPOBAHHMS OcHOBHBIC (DYHKIIMOHAJIbHBIC OJIOKH JJIsl MOACTMPOBAHUS U IPOTPAMMHPOBAHUS CXeM (TpaHcdep
CTPYKTYPHBIX CXEM B (b1H-YHHBEpCaAIbHBIH, OJIOK TeHepaTopa CUTHAJIOB, ocIiuiorpad, OJI0KH MaTeMaTHYECKUX
mporpamme MatLab oTiepanuii +-*: TPUrOHOMETPHS  T.1I.),
Simulink; biiok 3agaHus MaTeMaTUYeCKol (YyHKITMH MO ToYKaM (JIyK am TIH0)
HaBbIKaMHU [TuddepennunansHoe 3BeHO. Bo3MoxkHbBIE OIMOKK TIPU MOJIETUPOBAaHUN AU PEPEeHINPYIOMINX
MPOEKTUPOBAHHUS 3BEHBCB.
CTPYKTYPHBIX CXEM uTerpupyromiee 3BeHO, H-3BEHO
9JIEMEHTOB 3a1aTYNK MHTEHCUBHOCTH.
aBTOMATH3UPOBAHHOTO  |BJIOKH OrpaHWYEHHs JUIS PA3INYHOTO TUITA CHTHAIOB (CaTypAMHIIIH, JyK ar Taio:)
ANEKTPONPUBO/IA B Jlenenue Ha 0. CTpyKTypHBIE CXEMBI JUISl YCTPAaHESHUS ACJICHMs Ha HOJb, OJIOK yCIIOBHS
nporpamme MatLab Bo3moxHOCTH ocyuiorpada.
Simulink; [Mpumep peanuzanyu AuddepeHIraIbLHOr0 ypaBHEHUS B cpeie MaTiIad CUMYJIMHK
HaBBIKAMU MOCTpoeHus  [PacueT ¢unbTpoB curHana (punbtp HanpsokeHus PC)
CTPYKTYPHBIX CXEM
aBTOMAaTH3UPOBAHHBIX
ANIEKTPONIPUBOIOB
MOCTOSIHHOTO 1
MePEMEHHOTO TOKa B
nporpamme MatLab
Simulink;
3HaTh OCHOBHBIE 3aKOHBI 1. Uem oTnryaeTcst MUKpPOKOHTPOJIIEP OT MUKpoIpoleccopa?
ByneBoit anreopsr; 2. Ha30BUTE OCHOBHBIC y3JIbl H MX Ha3HAYCHUE B CTPYKTYpE JH0OOr0 MUKPOIIPOIIECCopa.
ANEKTPHUCCKUE 3. Uro Takoe MMHa B MUKPOTIPOIIECCOPHON TeXHUKE?
napaMeTpsl cTaHaapTHeIX 4. HazoBuTE 1BE OCHOBHBIE apXUTEKTYPhl MUKpOIIpoLieccopoB. B yem nx orimuauns?
BHUJIOB JIOTUKH 1TU(PPOBBIX [S. [ToueMy COBpeMEHHBIE MUKPOTIPOIIECCOPBI COIEPXKAT HE OJTHO SIpO?
YCTPOMCTB; 6. B uem 3aKimouaeTcs mpooieMa JaabHERIIEro pocTa TAKTOBON 4aCTOTHI COBPEMEHHBIX MHK- MuxponpoueccopHbie
OTPOLIECCOPOB? CpeJ/ICTBa B MEXaTPOHHBIX
YmMeTb paccUuTHIBATh 1. HazoBuTe 001IME TPUHIMITBI TIOAKIFOYSHHUS TUTaHUS MHUKPOIPOLIECCOPHBIX YCTPOUCTB. MOZyILIX
ANEKTPHUCCKUE
napaMeTpbl CXeM
1 (POBBIX YCTPOKUCTB,;
Brnaners HaBbIKaMu coctaBieHus (1. [IpuBenTe OCHOBHBIC ATalbl Pa3padOTKH U UCCIIEOBAHUS U(PPOBBIX YCTPOUCTB.




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

TEXHUYECKOTO 3a1aHuUs
JUIs1 pa3pabOTKU U
HCCIIeI0BaHMUS
M(POBHIX YCTPOUCTB,;

3HaThH

OCHOBHBIC
QJICKTPOMArduTHBIC
HpOLIECCHI B
THPUCTOPHBIX
peodpa3oBaTeliax U
ABUTATCIIAX ITOCTOSIHHOT'O
TOKa; HH)KEHEPHBIE
METO/IbI aHAJTH3a
MPOLIECCOB B
perynupyeMomMm
AIIEKTPOIPUBO/IE;
COBPEMCHHBIC METO/IbI
MCCJIC/IOBAHUS, aHAIN3a
1 OIIEHKH Ka4ecTBa
MPOIIECCOB
perynupyeMom
AIIEKTPOIPUBOJIE
MOCTOSTHHOT'O TOKa;

Kakue ocoOeHHOCTH MPUCYIH THpHCTOpHOMY peobpaszosarento (TII), kak muHAMITYIECKOMY
3BEHY CHCTEMBI JICKTPOTpUBOIa?

Kakast nepenatounas ynkus TI1 mpuHUMaeTcs Mpu UCCIeIOBAaHUN TUHAMHUYECKUX CBOHCTB
CHUCTEMBI dJIEKTponpUBoaa’?

Kaxue mapaMeTphl ONpenemsioT BEMUINHY MOCTOSHHON Bpemenu T11?

OT 4ero 3aBUCHUT BenunHa Kodduuuenta nepenaun TI1? B kakom cinydae kodhdumeHt
0CTaeTCs TOCTOSTHHBIM, a B KAKOM TIEPEMEHHBIM?

YMeTh

BBITIOJTHUTD OTIHCaHUE
AIEKTPOMATrHUTHBIX
ITPOIIECCOB B
TUPUCTOPHBIX
npeodpaszoBaTeisaX u
JIBUTATEJISIX TTIOCTOSTHHOTO
Toka. [IpoBectn
WCCIIEIOBAaHNE U aHAJIN3
AJIIEKTPONIPUBOAA OTHUM
13 UHXKEHEPHBIX
MeToaoB. [IpumeHuTH

Kak Mony4nuTs CTPYKTYPHYIO CXEMY 3JIEKTPOABUraTeNs IOCTOSIHHOTO TOKA HE3aBUCUMOIO
BO30YKIeHUS?

Kakue ynpapisiomye 1 BO3MYILAIOMINE BO3ACUCTBUS MOXKHO BhIAEHUTH 11t JIIT?

Kakue dakxTopsl onpenenstor ObicTpoaeicTBre sikopHoi neru AI1T?

Kakwe pakTopbl onpenenstoT ObICTPOICHCTBHE TIEKTPOMEXaHUIECKOTO TIPE00pa30BaHUs B
JILIT?

Kak onpenenuts nepenarounyto ¢pynkuuio AT no ynpasisromemMy Bo3aecTBUIO?

Kak nonyuuts nepenarounyto ¢pynkiuto JIIT no Bo3myimaroneMy Bo31eHCTBHIO?

Perynupyemsiii
RIEKTPONPUBOJI TOCTOSTHHOTO
TOKa
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COBPEMEHHBIE METOJIbI
HCCIIeI0OBaHNUS, aHAIIN3a
U OLICHKH KayecTBa
MPOIIECCOB B
peryaupyeMom
AIIEKTPONPHUBO/IE;

Bnanets

MaTeMaTHYECKHUMU
METOIaMHU OIHCAHUS
MPOIIECCOB B
3JIEKTPOIPHUBOIAX
HHKCHEPHBIMH
METOJIJaMH aHAJTH3a
MPOIIECCOB B
peryIupyeMom
AIICKTPOIPUBOJIE
Croco0aMu OIIEHKHU

3¢ (HEeKTUBHOCTH U
3HAYUMOCTH Pa3IHIHBIX
METOJIOB HCCIICIOBAHUS U
aHaJImn3a;

Ha ocHOBe MaTeMaTHUECKOro MojeIupoBaHus B cpene Matlab Simulink uccnenoats:
B xaxowm ciaydae nepexoaubie nporiecchl B 11T HocsT KONMebaTenpHbIN XapakTep?

B kaxom ciydae nepexozanslie npoueccel B AIIT anepuonnueckue?

Kak paccuuTaTh napamerpsl sskopHoit nenu JI1T?

Kak paccunTaTh mapameTpsl JIeKTpoMeXaHndeckoro mpeodpazosarens JI1T?

Kax onpenenuts KOpHU XapakTepuctTuueckoro ypasaenust AI1T?

3HaTh

OCHOBHBIE
3JIEKTPOMAarHUTHBIE
MPOLIECCHI B
THPHUCTOPHBIX
npeoOpa3oBaTesixX H
JBUTATENSIX TOCTOSITHHOTO
TOKa; MH)KEHEPHBIE
METO/IbI aHAIH3a
MIPOLIECCOB B
perynupyeMom
3NEKTPOTIPUBO/IE;
COBPEMEHHBIE METOMBI
HCCIIE/IOBAHMS, aHAJIN3a

Kak knaccupuuupyroTcs npeodpazoBaTenn 4acToThl? [IpHHIUN JeiCTBUS Pa3InYHbIX TUIIOB
npeoOpa3zoBaTesel 4acToThl. B 4eM npuHIMnuansHoe OTanYue mpeodpa3oBaTesield 4acTOThl Ha
OCHOBE MHBEPTOPOB HAIIPSHKCHUS U TOKA?

JlOCTOMHCTBA U HEAOCTAaTKU MPpeoOpa3oBaTesiel YacTOThI CO 3BEHOM ITIOCTOSIHHOT'O TOKA U C
HETIOCPEACTBEHHOM CBA3bI0. B uem cocToar HegocTaTku npeodpa3zoBaresieil 4acTOThl HA OCHOBE
WHBEPTOPOB HanpsikeHud ¢ LLH1M?

Perynupyemsrit
UIEKTPOIPUBO/] IEPEMEHHOTO
TOKa
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1 OLICHKH Ka4yecTBa
MIPOLIECCOB
peryaupyeMom
JIEKTPOIPUBOJE
MOCTOSIHHOTO TOKa,

YmeTs

BBITIOJIHUTH OTTUCaHUE
AIEKTPOMATHUTHBIX
MIPOIIECCOB B
TUPUCTOPHBIX
PeoOpa3oBaTeIIAX U
JBUTATEISIX TTIOCTOSTHHOTO
Toka. IIpoBectu
HCCTICOBAHNE U aHATTN3
AJIEKTPONPUBOAA OTHUM
13 WHXCHEPHBIX
MeTo10B. [I[puMeHUTH
COBPEMEHHBIC METO IbI
WCCIIeIOBAHMS, aHAIIN32
Y OIIEHKH KauecTBa
MIPOLIECCOB B
perynupyeMom
AJIEKTPOTIPUBO/IE;

Oco0eHHOCTH peann3aluy Mojieiel npeoOpa3oBaresei 4acToTel B cpeae Matlab Simulink.Kak
[peannzytoTcst TopMo3Hble pexkuMbl AJl B cucteme [TY-AJ1?

CriocoOBI TTOy4YeHHsI PEKYTIepaTHBHOTO TOpMOXeHHs B cucteme [TH-AJ.

Kak nmporpaMMHupyroTcst mapaMeTpsl ipeoOpazoBareneit yactoTsl pupmeiSiemens  (Simovert
Masterdrives. VectorControl u Sinamiqs)? DHepreTH4ecKre MoKa3aTelld Pa3InIHbIX THIIOB
mpeoOpazoBaTeieil YacTOTHI.

Bnaners

MaTeMaTHYECKUMH
METOAaMHU OTTHCAHHS
MPOIIECCOB B
3JIEKTPONPUBOIAX
HH)KEHEPHBIMH
METOIaMH aHaIIN3a
MPOIIECCOB B
peryaInpyeMom
SIIEKTPOIPUBO/IE
croco0aMu OLeHKH
3¢ (HEeKTUBHOCTH U

[IpencraBieHreM Ka4eCTBEHHOTO BU/Ia 3aBUCHMOCTEW MarHUTHBIX TOTOKOB HAMarHMYHBaHHS,
cTaropa u poropa A/l OT ero CKOJIbKEeHHUs TIPU Pa3INIHBIX COOTHOLICHUSIX MEX/Ty HANPSHKCHUEM
M 4YaCTOTOM MUTAHMS CTAaTOpa JBHUIATEIIS.

CpaBHUTENBHBIM aHAIN30M MEXaHHUYECKHX XapaKTepUCTUK A/l IpH pa3iIndyHbIX COOTHOLICHHUSIX
MEXTy HalpsDKEHHEM M YaCTOTOW TIUTAHUS CTATOpa JIBUTaTEIs.

B yem oTnHuns MEXaHMUYECKHUX XapaKTepucTUK AJ] TIpH ero MUTaHuK OT KCTOYHUKOB
HaNpsDKEHUS! U TOKa?

O1eHKO# 007acTH JIOMYCTUMBIX 3HAUEHHUI TOKOB, HAMPSKEHHI, MATHUTHBIX TTIOTOKOB H CKOPOCTH
IAJl IpH €r0 4aCTOTHOM peTyJIHPOBaHUM.

Kak peanusyercsa mogens A/l B cpeae Matlab_Simulink npu ero gacToTHOM perynupoBaHun?
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3HAYUMOCTH Pa3IMYHBIX
METOJIOB MCCIEIOBaHMS U
aHaJIN3a;
3HaTh OCHOBHBIE IIOHATHUS U TeopeTHueckue BOIPOCH! I 3a4eTa
METOJIbl TEOPUHU 1. Ciay4aiiHble BETMYUHBI, UX BUBI.
BEPOSITHOCTEN U 2. Pan pacnipenenenus. @yHKIMs pacnpeneneHus, ee cBoicTra. [ImoTHOCTh pacnpenenenus,
CTaTUCTUYECKOTO CBOMCTBA.
aHaJIN3a Pe3yIbTaToOB 3. UncaoBble XapaKTEPUCTUKH CITy4aiHBIX BEIMYMH: MaTEMaTHUECKOE O>KHIaHNe, TUCIIEPCHS,
JKCIIEPUMEHTA; CpeliHee KBaJApaTHUECKOe OTKIIOHEHHE.
OCHOBHBIE IIOHATUS U 4. HopmanbHbIH 3aK0H pacripefesieHus Cay4yailHON BeJINYHHEI.
METOAbI AUCHEPCUOHHOIO 5. CUCTEMBI CIy4alHBIX BEIUYHH. 3aKOH pacrpeaeiicHus. YucaoBble XapaKTEPUCTUKHA CUCTEMBI
aHaImn3a; CITy49alHBIX BEIMYMH. 3aBUCHMOCTb CIy4YalHbBIX BEITHYHUH.
OCHOBHBIE TIOHATHUS U 6. [IpenMeT MaTeMaTHYECKOH CTaTUCTHKH. [ eHepalibHast COBOKYITHOCTh M BBIOOpPKA.
METO/JIbI PErPeCCUOHHOTO (Bapuannonuslit psj. [Tomuron. ['mcrorpamma. OMnuprudeckas QyHKIUS PacIpeIeICHNUS.
aHaImn3a; 7. CTaTUCTHYECKHE OLICHKH NTapaMeTPOB paclpeNeIeHNs TeHepaTbHON COBOKYITHOCTH.
OCHOBHBIE TIOHATHUS U 8. Craructuueckas npoBepka rumnote3. Kputepwii cornacus. Kpurtepwii [Tupcona.
METO/JIbI 9. KoppensiinoHHbIH aHaau3. DMIUPUICCKUNA KOIPPUIIMESHT KOPPEIIAIUH.
KOPPEISILIHOHHOTO 10. HaxoxxneHvie ypaBHEHHS TMHEMHON perpeccuy METOJOM HauMEHBIINX KBaJIpaTOB. JloTIoTHNTENbHBIE TJ1aBbI
aHaIu3a, 11. OnHodakTOpHBINA AUCHEPCHOHHBIN aHATIN3 MaTEMaTUKH
12. TonsTHe 0 NBYX(AaKTOPHOM ITUCTIEPCHOHHOM aHAJIM3e
13. ®yHKMOHaIBbHASL, CTATUCTUYECKAS U KOPPESALMOHHAS 3aBUCUMOCTH
14. JIuneitHas napHas KOppensiuus
15. Koo umment xoppensiyn
16. KoppensiuoHHoe OTHOIIEHHE U WHAEKC KOPPETSIUN
17. MHOTOMEPHBINA KOPPETSIUUOHHBINA aHATU3
18. Ilapnast perpeccnoHHast MOJIETh
19. Henmneiinas perpeccust
YmeTs KOPPEKTHO BBIpaXaTh U [[[puMepHbIe MpaKkTHYeCKHe 3aJaHHs

apryMEHTHPOBAHHO
000CHOBBIBATE
MIOJIOKEHUS IPEIMETHOMN
o0yacTH 3HAHUA U
METOJIOB

3ananue 1. J[ByMs MeTOJaMH MPOBEIECHBI U3MEPEHUS OJHON U TOW e (PU3UYECKON BEIUYUHEI.
[ToydeHsl CeayIONnue pe3yabTaThl:

a) B mepBoMm ciydae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;

0) Bo BTOpOM cirydae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.

IMo>KHO JTH CUHUTaTh, 4YTO oba METOAa 00eCIeynBaroT OAVWHAKOBYIO TOYHOCTH H3MCpCHHI7[, CCJIH




CmpyxkmypHulii IThanupvensie CmpyxkmypHblil S1eMeHm
971eMeHm Py Oyenounvie cpedcmaa 006pazoeamenvHoOl
pesyrvmamul 00yueHUs.
KOMnemeHyuu npocpammbl
AUCIEPCUOHHOTO, NPUHATH ypOBEHb 3HAuMMOCTH & =0059 IIpeanonaraercsa, 4TO pE3yJbTaTbl H3MEPEHUN
pErpecCuonHOro, [pacripenesieHl HOPMaJIBHO M BEIOOPKU HE3aBUCHMEL.
KOPPC/BIHOHHOTO Bananue 2. [To BeIOOpKe TpH 3a1aHHOM ypoBHE 3HaunMocTd o = 0,05 mpoBepuTh 10 KpUTEPHIO
aHamsa UL OCTaHOBKN IIupcoHa rumoTe3y O HOPMAJbHOM pACIpPENEICHUU [EHEpPaNIbHOW COBOKYNHOCTU. B ciydae
1 PCLICHHA KOHKPCTHBIX g miist THIIOTE3BI O HOPMAIBHOM DACTIPEICICHUH HAMTH JOBEPHTEIbHBIC HHTEPBAIBI s
TIPHKIATHEIX 3a/ia MaTeMaTHUYeCKOTo OXHIAHUS ¢ M CPEJHEro KBaJpaTHUYEeCKOro OTKJIOHEHHS G IpHU YpOBHE
HaIeKHOCTH ¥ =1—a
X; 4 7 10 13 16 19 22 25
n, 6 11 14 22 20 13 9 5
Bnanets HaBBIKAMH I
N — pUMepHBIE MTPAKTUYECKUE 3a1aHUS

JIOTUYECKH BEPHO,
apryMEHTUPOBAHO U SICHO
CTPOUTPH YCTHYIO H
MMMCHbMEHHYIO PeUb Ha
PYCCKOM SI3BIKE,
TOTOBHUTH U
peAaKTHPOBATH
TEXHUYECKUE TEKCTEI C
MaTeMaTHYECKOM
CHUMBOJIUKON WIH
dhopMysiamu, myOJIUIHO
MPEJICTABISTh
COOCTBEHHBIE H
W3BECTHBIC HAyYHBIC
pe3yJIbTaThl, BECTH
JTUCKYCCHUU;

HaBBIKAMH U
METOIUKAMHU 00001EHNS
pEe3yJIbTATOB PELICHUS,
9KCIIEPUMEHTAIBHON

3ananue 1. IIpoBeneHo nmo 4 ucHbITaHUSA HA KaKIOM U3 3 ypoBHEH. Pe3ynbTaThl NpUBEICHBI B
rabnune. MeTosoM aucrepcHonHoro aHanusa npu 3Hadnmocta o = 0,05 nposeputh HyneByro
THIIOTE3y O PaBEHCTBE TPYIMOBBIX CpeiHuX. llpearonaraercs, 4To BHIOOPKH H3BICYEHBI U3
HOPMaJIbHBIX COBOKYITHOCTEH C OJIMHAKOBBIMU JTUCIIEPCHUSIMHU.

DakTOophl
1 2 3
1 10,4 8,5 8,2
2 10,1 8,6 8,9
3 9,7 8,4 8,5
4 10,2 9,8 8,5

3ananue 2. B Tabnuile mpuBeIeHbI NaHHBIE O BEJTHMYUHE Pa3pbIBHON HArpy3Kd B 3aBUCUMOCTH OT
HanaKu Mamuasl (Gakrop A) u maptuu ceipbst (pakrop B). Ha yposue 3Haunmoctu o = 0,05
rpeOyeTcs BBISICHUTD, 3HAYMMO MJIM HET BIMSIOT ()aKTOPHI Ha BEJIMUKMHY Pa3pbIBHON HAIPY3KH.

All A12
B, 190 260 170 170 170 190 150 210 150 150
B, 150 250 220 140 180 230 190 200 190 200
B, 190 185 135 195 195 150 170 160 170 185




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

oNleMenm Oyenounvie cpedcmea 0bpazosamenvbHoU
pe3yibmamol 00yueHuUs
KOMNemeHyuu npoSPaAMMbL
NEATENBHOCTH,
3HaThb OCHOBHBIE onpeeacHuss |l eopeTHUYecKHre BOIPOCHI IS 3a4eTa
Y TIOHATHS TaKUX 1. IToHsATHE KOHEYHOr0 aBTOMATA.
pa3aesioB MaTeMaTHKU 2. AndaBuThl, MOCIICIOBATEIBHOCTH, BHYTPSHHUE COCTOSHHUS.
KaK KOHECUHBIE aBTOMATHI [3. [IpencraBneHns KOHEUHBIX aBTOMATOB B BUje rpada.
Y IBOMYHBIC TPYNIOBbIC (4. [pencraBieHnss KOHEYHBIX ABTOMATOB B BUJIC TAOJHIIBL.
KOJIBI; 5. OToOpakeHHsI aBTOMATOB.
6. [TokpsITHE aBTOMATOB.
7. OKBHUBaJIEHTHOCTHL aBTOMATOB.
8. OKBHUBAaJIECHTHBIE COCTOSHUA.
9. MunuMH3aIs aBTOMATOB.
10. JIBOMYHBIN CUMMETPUYHBIN KaHaJ.
11. Konmposanwue u gekoaupoBaHue.
12. Bbiioynsle kobI.
13. MeTtoauKa MaTpUYHOTO KOAMPOBAHMSL.
14. ['pymmoBsie KozpI.
15. Tabnuip! 1eKoANPOBAHHUS.
16. Koxbl XeMMHUHTA. CrenriaBbl MATEMATHKA
17. CoBeplIeHHbIE KOJBL.
18. BeposTHOCTh OMIMOKH IEKOAMPOBAHHSI.
Vmerh KOPPEKTHO BhIpaXXaTh U |[[[pUMepHBIC PAKTHUECKHUE 3aaHUS
apryMEHTUPOBAHHO Bananme 1.
00OCHOBBIBATH _ | a) CxombKko MMeeTCs CEOPBEKIHI U3 TPEXIIEMEHTHOTO MHOXKECTBA Ha JABYX)JIEMEHTHOE?
TIOJIOMCHHA IPCAMCTHOM 0) CKOJIbKO MMEETCS MHHBEKIIMH U3 TPEXJIEMEHTHOTO MHOXKECTBA B YETHIPEXIIEMEHTHOE?
00J1aCTH 3HAHUS;
BEUIJIATD, SHAHMA KAKHX 3ananue 2. [TIocTpouTh ABa CHMMETPUYHBIX OTHOIICHUS! HA MHOXKECTBE , KOMITO3HIUS
ronsITHiE TpEGyeTes st KOTOPBIX HE CHMMETPHYHA.
PEIICHUS TeX HIIN UHBIX
3aj1a4, OOBSCHITH U
CTPOUTH TUITUYHBIC
MOJIEJIN Y4eOHBIX
MaTeEMaTHYECKUX 3a/1a4,
Bnaners HaBLIKAMH [TpuMepHbIe TPAKTHYECKUE 3aTaHUS




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

HCIIOIL30BaHUs
JIOTUYECKH BEPHO,
apTyMEHTUPOBAHO U SICHO
CTPOHTH YCTHYIO H
MUCHhMEHHYIO PeUb Ha
PYCCKOM SI3bIKE,
TOTOBHUTH U
peAaKTHPOBATH
TEXHUYECKHE TEKCTHI C
MaTeMaTHIEeCKOM
CHUMBOJIUKON WIH
¢dbopmynamu, myOINIHO
MPEICTaBIISTh
COOCTBEHHBIE U
W3BECTHBIC HAyYHBIS
pe3yJIbTaThl, BECTH
TTUCKYCCHUH;

HaBBIKAMH U
METOIUKAMHU 000011IEHNS
pE3yJIbTATOB PEIICHUS,
IKCIIEPUMEHTANBHOMN
JIEATENHHOCTH,

3amanue 1. Ilomoxxkum
[YCIIOBHS ISl TOTO, YTOOBI
3amganue 2.

a) IToka3atp, 9TO BCe ACPEBbBS C TPEMS BEPIIMHAMHA H30MOPQHBI.

Haiitn HeoOXOmMMBIE W OCTATOYHBIE

0) Haiitu nBa HEeM30MOp(HBIX JepeBa ¢ YETHIPbMS BEPIIMHAMU U TPU—C MATHIO BEPIIMHAMH.

3HaTh

OCHOBHOM (hH3HKO-
MAaTE€MaTHYECKHU
anmapar, He00XO0IUMBII
JUTS OTIICAaHUS U
WICCIIEIOBAHUS
pa3pabaTeIBaeMBbIX
CHCTEM U YCTPOMCTB;

1. Ilepeunicnute COBpeMEHHBIE ANIEKTPOHHBIE OMOIMOTEUHBIE PECYPCHI U ACHCTBYIOIINE
MaTeHTHBIC BEJIOMCTBA.

2. Peructpanust B anekTpoHHOM OnbmmoreuyHoM pecypcee Elibrary.

3. CTpyKTypa 31eKTpoHHOTr0 OnbmoreuHoro pecypca Elibrary.

4. Iouck crareit mo Hyx)HOI Temaruke B Elibrary.

5. IlatrentHble BegoMcTBa Poccum.

6. [laTentHbIi ouck 1o Tematrke HUP B anexTpoHHOM KaTanore Poccuilckux MaTeHTHBIX
BEJOMCTB.

7. Ilepeuncnure ciocoObl 06paboTKK MaccuBOB AaHHBIX B Matlab Simulink

8. Dxcnopt MaccuBoB JaHHBIX U3 Matlab Simulink B Exel.

9. I'padmyeckoe npectapiieHue u 00padOTKa MepexoaHbIX MporeccoB B Matlab Simulink

(OCHOBBI HAY4YHOH H
MHHOBAIIMOHHOMN paOOTHI




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

MaTEMaTHYECKUM
anmapaToM,
HEOOXOINMBIM IS
OIIMCaHUS U
HCCIIEI0OBAHUS
pa3pabaThiBaeMbIX
CHCTEM U YCTPOWCTB;

1. 3apeructpupoBarbes Ha caiite Elibrary.ru

2. OCyIIecTBUTh MOMCK HY>KHBIX CTaTell M Hay4HBIX paboT 1o TemaTuke cBoeit HUP.

3. Cka4ath CTaThbH U Hay4HbIE paOOTHI [0 BO3MOKHOCTH.

4. 3aperucTpupoBaThcs Ha caifte ieeexplore.org

5. OcyIiecTBUTh IOUCK HY)KHBIX CTaTel M Hay4HBIX padoT no Temarrke cBoeit HUP Ha
AHTJIMMCKOM SI3BIKE.

6. CkavaThb CTaTbU M Hay4YHbIE PAaOOTHI IO BO3MOXKHOCTH.

7. OCyIIeCTBUTH 3JIEKTPOHHBINA MATEHTHBIN MOMCK HA CaliTaX POCCUMCKUX MMaTEHTHBIX BEIOMCTB.
JlomamrHaee 3aganue Ne2

1. DkcnopTupoBaTh MaccuB AaHHBIX U3 Matlab Simulink B Exel, moctpouts rpadudeckoe
n300paXkeHue, pacledaTaTrb H300pakeHue.

2. BeiBecTH rpaduueckoe n300pakeHre MepexoIHbIX MPOIIECCOB OCHOBHBIX KOOPAUHAT
hriekTponpuBoaa B Matlab Simulink, pacneuaTtats n3o0pakeHue.

3. BeiBecTH rpaduueckoe n300paskeHre NepexoIHBIX POLECCOB aHAJOrOBOIO YCHIIUTEIS B
Multisim, pacnedaTats H300paskeHHe.

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
10. I'paduyeckoe npecTaBieHne 1 00pabOTKa MEPEXOAHBIX IpoIiieccoB B Multisim

Ymets MIPUMEHSTh Ha IpakTuke [[lepedeHp TeM U ayJUTOPHBIX KOHTPOJIBHBIX paboT AJIsl MOATOTOBKH K 3a4€Ty:
OCHOBHOU (hH3HKO-
MaTeMaTHICCKUH 1. Mertoap! noncka nHGOPMALIUK MTPH TNIAHUPOBAHUH HAYYHO-HUCCIIEI0BATEIBCKON PabOoTHI;
anmapart, HeoOXOnuMbIH 2. CoBpeMEHHBIE JIICKTPOHHBIE OUOIMOTEKH M MaTeHTHBIE BegoMcTBa Poccun, CILIA u psaja
JJIsL OTIUCAHUS U Esponeiickux crpan (Elibrary, ieeexplore);
UCCIIeI0BaHUs 3. CriocoObl 00paboTKH HHPOPMALIUH [TPU POBEJCHUN BUPTYaJIbHBIX SKCIIEPHMEHTOB B
pa3pabaTbiBaeMbIX nporpammax Matlab Simulink, Multisim.
CHCTEM U YCTPOWCTB,

Bnagets OCHOBHBIM (DH3HKO- Tomaminee 3ananue Nel

OIIK-3 — Bi1aieHHeM COBpeMEHHBIMH HH(OPMAIIMOHHBIMH TEXHOJIOTHSMHA, TOTOBHOCTHI0 MPUMEHSITH COBPEMEHHbIE H CTIeNUATN3HPOBAHHBIE CPEICTBA
aBTOMATH3MPOBAHHOIO NPOCKTHPOBAHNS M MAIIMHHON rpa@yKy NPU NMPOEKTHPOBAHNHU CHCTEM M X OTAeJbHBIX MOAYJIeH, 3HATh U cO0JII0aTh OCHOBHBIE TPeOOBaHHS
HH(OPMANMOHHOH 0e30NMACHOCTH

3HaTh

MPUHIHITEL 00pabOTKH
nH(popMaIuy,
COBpPEMEHHbBIE
nHPOPMALTUOHHO-
KOMMYHHKAIIMOHHBIC

3amada: Pa3zpaboTarh OqHOIMHEHHYIO pab0dyI0 MOAEIH ABUTATEIS TOCTOSHHOTO TOKA.
VYcnosus:

1) [Burarenp HOODKEH oOTpadOTaTh MNPOrpaMMUPYEMOE YHWCIIO ILIMKIOB C peBepcaMH U

MHubopmalinoHHbIE CHCTEMBI B
MEXaTPOHHUKE U
[pOOOTOTEXHUKE




CmpyxmypHulil Tanupyemsie CmpyxmypHuvltl 21eMeHm
91eMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll
pesyrvmamul 00yueHUs.
KOMNemeHyuu NPOSPAMMbL

TEXHOJIOTHH IJIs
OpraHU3alnN
COBMECTHOM
JIESITEIbHOCTH B
MTPOMBIIUICHHOCTH;
MPOrpPaMMHOE
obecneyenne MatLab
Simulink mst
CTPYKTYPHOTO
MOJIETTUPOBAHUS CXEM
ABTOMAaTHU3UPOBAHHOTO
AJIEKTPOTIPUBOIA;
METO/TbI 00PabOTKH
TaHHBIX, TTOTYYEHHBIX
MIPH MOJICTTUPOBAHIH
CTPYKTYPHBIX CXEM
ABTOMAaTHU3UPOBAHHOTO
ANIEKTPOTIPUBOJIA U

00BEKTa PeryJIMpOBaHHUS,

OCTaHOBUTHCS
2) Ecau Tok aBwrareist mpeBBICUT 2,5 |H, ABUraTenb OOJDKEH OCTAHOBUTHCA 3a 1 CEeKyHAy,
[peaIM30BaTh CXEMY 3aLIUThI II0 TOKY JBUraTess (aBapuilHas 3aIluTa)

() I
3) Ioctpouts yacToTHBIE XapakrepucTuku L, (m) = L(p) , Ly(w) = L(p) :
Usc(P) Usc(P)
I
Lz((*)) = —HB(p) .
Mpg(P)
BapuaHTbl:
1) AKTHUBHas TTIOCTOSIHHAS HArPy3Ka
A
>

2) AKTHBHAs MOCTOSIHHAS HArpy3Ka




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

>

3) AxtuBHas noctostHHas Harpy3ka (KawumkymoBa, TypkuHa)

A

4) AxtuBHas noctosiHHag Harpy3ka (PE=40 xBT)




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

5) AktuBHas noctostHHas Harpyska (PH=50 kBT)

A

6) AKTUBHAs IOCTOSIHHAS Harpy3Ka




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

7) PeakTuBHas MOCTOSIHHAS Harpyska

A

8) PeakTuBHAs OCTOSIHHAS Harpy3ka




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

9) PeakTnBHAs IOCTOSTHHAS HArpy3Ka

A

10) PeakTuBHasI MOCTOSIHHAS HArpy3Ka




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

11) PeakTuBHAs OCTOSHHAS HATPy3Ka

A

12) PeakTiBHasI MIOCTOSTHHAS HArPy3Ka




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie

pesyrvmamul 00yueHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

VYmeTh

00pabaThIBaTh
nH(pOpMAITHIO,
MPUMEHSITh
COBpPEMEHHBIE
WHPOPMAITUOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTHH IS
OpraHHu3aIuu
COBMECTHOH
IEATENBLHOCTH B
MIPOMBIIIIEHHOCTH;
MIPUMEHSATh
MPOrpaMMHOE
obecrieuenre MatLab
Simulink mst
CTPYKTYPHOTO
MOJICTTUPOBAHHS CXEM

ABTOMATU3UPOBAHHOT'O

QJICKTPOIIPUBOJA,

IIpumepHbIe 3a1aHUS:

O0mwscauTe Metoasl cuera B MatLab Simulink Ha npumepe.
OCyIIEeCTBUTH METOJI CUeTa ¢ PUKCHPOBAHHBIM IIaroM.
OCyIIECTBUTh METOJIBI CUETA C TIEPEMEHHBIM LIIarOM.




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

MPUMEHSTH METO/IBI
00pabOTKU TaHHBIX,
MOJYYCHHBIX TIPU
MOZIETTHPOBAHUH
CTPYKTYPHBIX CXEM
ABTOMATU3UPOBAHHOTO
ANEKTPONPUBOA H
00BEKTa PETyINPOBaHUS,

Bnanets

HaBBIKaMU 00pabOTKU
WHPOPMALUH,
COBPEMEHHBIX
nH(GOPMAITMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH AJIs
OpraHu3aInu
COBMECTHOU
JIeSITENIbHOCTH B
MPOMBIIIJIEHHOCTH;
POrpaMMHBIM
obecnieuennem MatLab
Simulink s
CTPYKTYPHOTO
MO/JICJIMPOBAHHUS CXEM
aBTOMATH3UPOBAHHOTO
ANEKTPONPUBO/IA;
HaBBIKaMU 00pabOTKU
JAHHBIX,, TOTYYEeHHBIX
IPU MOJCTUPOBAHUHT
CTPYKTYPHBIX CX€M
aBTOMATHU3UPOBAHHOTO
3JIEKTPONPUBOJA U
00BEKTa PeryJIMpoBaHus,

[TpuMepHBbIe TPaKTHYECKHE 3aIaHUS:

OcHOBHBIE PYHKIIMOHATIHHBIE OJIOKH JJIs1 MOJICITMPOBAHMS U IPOrpPaMMUPOBaHHS cXeM (TpaHcdep
(hIIH-YHUBEPCATBHBIHN, OJIOK T€HEepaTopa CUTHAIOB, OCIILIOrpad, OJOKH MaTeMaTHYECKUX
orepanuii +-*: TPHrOHOMETPHS U T.J1.),

biok 3a1aHus MaTEeMaTUYECKON (PYHKIIMU 10 TOYKaM (JIyK art T3i0)

[TuddepennumansHoe 3BeHO. Bo3MoxkHBIE OMMOKK TPU MOIENTUPOBAaHUN AU HEPEHINPYIOMINX
3BEHBCB.

VHTerpupyoliee 3B€HO, MU-3BEHO

3aaTYNK HHTEHCUBHOCTH.

broku orpaHIYEeHUS ISl Pa3IMYHOTO THIIA CUTHAJIOB (CaTypaMINH, JIyK aml Taior)

Jlenenue Ha 0. CTpyKTypHBIE CXEMBI JUIsl YCTPAHEHUS AEJIeHNs Ha HOJb, OJIOK YCIIOBHS
Bo3MoxkHOCTH ocyuiorpada.

[Tpumep peanuzanuu qudGepeHIINaIbHOI0 YpaBHEHHS B Cpe/ie MaTiad CUMYJIHHK

Pacuer ¢punbTpoB curHana (¢puwistp Hanpsbkerus PC)

3HaTL

OCHOBHBIC OIIPCACIICHUA

[TpuHIMIIBI TapaMEeTPUPOBAHUS TUPUCTOPHOTO MpeoOpa3oBaTes, ABUraTeis, U

Perynupyemsrit




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

Y TIOHATHS O CUCTEMax
aBTOMAaTU3HMPOBAHHOTO
MPOSKTUPOBAHUS;
CHEeTMATN3NPOBAHHBIC
CpPEACTBA MAILIMHHOMN
rpad UKy npu
MIPOEKTUPOBAHUHN
OTIEJBHBIX MOAYJIEH;
CHeIUATU3UPOBaHHBIE
MIPOTPaMMBI
ABTOMAaTHU3UPOBAHHOTO
MPOSKTUPOBAHUS U
MaIIMHHOH rpaduky,

hiieMeHTOB MHUKpotporieccoproii CAP Ha ocHoBe mporpamm: Drive Monitor, Starter.

PJICKTPOIIPUBO ITIOCTOSAHHOI'O
TOKa

YmeTh

BBIOMPATh COBPEMEHHBIC
WH(OPMAITMOHHBIC
TEXHOJIOTHH JJIsl aHAJIN32
3¢ (HEeKTUBHOCTH
ANEKTPONPUBO/IA,
UCIIONIb30BaTh CPEJICTBA
MAaIIMHHOHN rpaduKH MpH
MPOEKTUPOBAHUU
MeXaTPOHHBIX MOIYJICH
CAP,
CHeHAIN3UPOBAHHBIC
POTPaMMBI
aBTOMATHU3UPOBAHHOTO
MPOEKTHUPOBAHUS U
MAaIMHHON rpaduky,

[TapameTpupoBaTh THPUCTOPHBII MPEOOPa30BaTEIIb, IBUTATEIb, U
hreMeHTsl MukponpoueccopHoii CAP, paccuuTaTh KpHBBIE EPEXOIHBIX IPOLECCOB B
PIIEKTPOTIPUBOJIC Ha OCHOBE Iporpamm: Drive Monitor, Starter.

Bnangets

HaBBIKAMHU MaIlIMHHON
rpaduKy npu
MPOEKTHPOBAHNH CHCTEM
U UX OTAEIBbHBIX
MOJyJIEH,

MeTomamu pacuera B cpee Matlab Simulink cratndyeckux u quHaMHYECKUX MOKa3aTeleH B
PIIEKTPONPUBOJIAX:

C cuctemoit nogunHeHHoro perynuposanus ¢ [IU — PC u 11U - PT,

/IByX30HHasI CHCTEME MOTYMHEHHOTO PETYIMPOBAHUS B TO3ULIUOHHOM 3JIEKTPOIPHUBO/IE.




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

COBpEMEHHBIMHU
MH(OPMAITMOHHBIMH
TEXHOJIOTHSAMHU IS
OTICHKY KadecTBa paboThI
KOHKPETHOT'O
perynaropa;

METOJIaMHU
ABTOMAaTHU3UPOBAHHOTO
MIPOCKTUPOBAHUSI U
MAaIIMHHON rpaduKu MpH
MIPOEKTUPOBAHUHU CHCTEM
ABTOMATH3allUU U UX
OTAEJBHBIX MOJTYJIEH;

3HaTh

OCHOBHBIE OTIPEIeNICHHS
Y TIOHATHS O CUCTEMax
aBTOMATHU3UPOBAHHOTO
MPOEKTHPOBAHMUSI;
CIIeIHaIN3UPOBaHHbIC
CpelCcTBa MalIMHHOW
rpad UKy npu
MPOEKTUPOBAHUU
OT/ICIBHBIX MOJIYJIEH;
CIEeHAIN3UPOBAHHBIC
MPOTPaMMBI
aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHUS U
MalIMHHOH rpaduky,

Ha npumepe BEKTOpHOM [uarpaMMbl OCHOBHOTO ITOTOKOCLIETUIEHHS M TOKa cTatopa A/l moka3aTh
0OITHOCTH (PU3NIECKUX B3aUMOCBS3€H B IBUTATENe MOCTOSTHHOTO Toka U AJ[. OcobeHHoCTH
MOCTPOEHUS CHCTEM YITPABIIEHHUS C OPUEHTAIMEeN CUCTEMbI KOOPIUHAT X, Y IO BEKTOPY
[OTOKOCLIEIUIEHUS CTaTOpa U POTOpa.

OObsicHUTH Ha3HAUEeHHE (PYHKIMOHANBHBIX YCTpoHCTB Al...Al12 n 610k0B OM® 1 IM Ha
(ynkunonanbHoOM cxeme CAP ¢ KOCBEHHOI oOpHeHTalMel 110 BEKTOPY MTOTOKOCLETIIICHUS! pOTOpa

AL

Perynupyemsiii
JIEKTPOIPUBO/] IEPEMEHHOTO
TOKa

YmeTh

BBIOMpATH COBPEMEHHBIE
nHPOPMAaLMOHHbIE
TEXHOJIOTHH JJIS aHAIN3a
3¢ (HEeKTUBHOCTH
3JIEKTPONPHUBO/IA,
HCIOJIb30BaTh CPEACTBA

OneHnTh Arana3oHbl YacTOTHOTO pPeryaupoBaHusi ckopoctd AJl B pa3soOMKHYTOH cucTteme
YIPaBIEHMS IIPYU Pa3IMUHBIX 3aBUCUMOCTSIX CTaTHUECKOro MOMEHTA Ha Bairy A/l oT ero
ckopoctu.Kakue (akTopsl BIUSIOT HA BBHIOOP MUHHMAIBHOTO M MaKCHMAJIBHOTO 3HAYCHHH
MACTOTHI M HANPSDKEHUS Ha BBIXOE MpeoOpa3oBaTens yacToThl? Kakue oOpaTHbie CBS3M
CIOCOOCTBYIOT YBEJIMUEHHUIO JKECTKOCTH MEXaHMYECKOH XapaKTepHUCTUKU aCHHXPOHHOTO

1aCTOTHO-PETYJIMPYECMOTI'O BHCKTpOHpI/IBOI[a? I[aTL CPaBHUTCJIbHYIO OLCHKY PA3JIMYHbIM
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MaITHHHON TpaduKH MIpH
MPOEKTUPOBAHUH
MEXaTPOHHBIX MOJYJICH
CAP,
CTeLHAIN3UPOBAHHBIC
MPOTPaMMBI
aBTOMATHU3UPOBAHHOTO
MPOCKTUPOBAHUS U
MaIIMHHOH rpaduky,

crrocobaMm crabmmmzanuu ckopoctr AJl. Kakumu dakTopamMu orpaHHYUBAECTCS MaKCHMATBHBIN
KOA(UITUCHT TIOJIOKUTEILHOM 00paTHOH CBsI3U 10 TOKy cratopa A/l B ckanspuori CAP [TY-
AJL?

Bnanets

HaBBIKAMM MAIlMHHOMN
rpaduKu mpu
MIPOEKTHUPOBAHUH CUCTEM
U X OTJENbHBIX
MOJTyJIEH,
COBPEMEHHBIMHU
WHPOPMAITUOHHBIMH
TEXHOJIOTHAMH IS
OLIEHKH KayecTBa pabOThI
KOHKPETHOTO
perynaropa;

METOAaMHU
aBTOMATH3UPOBAHHOTO
MIPOEKTHPOBAHUSA U
MAaIIMHHOH rpaduKu Mpu
MPOEKTUPOBAHUH CUCTEM
ABTOMATH3ALNN U UX
OT/AEJIbHBIX MOJTYJIEH;

[locTpouTh M CPaBHUTH MEXAHUYECKUE XapaKTEPUCTUKHU ACUHXPOHHOIO JIEKTPOIIPUBOJIA U
ImuarpaMMbl U3MEHEHMS] YaCTOTBI, HANPSDKEHUS, COCTABIIIOIIUX TOKA CTATOpa MO OCAM X U Y,
MarHUTHOT'O [TOTOKa POTOpa B (PYHKIIMM MOMEHTa Ha Bainy A/l B cucTeMe yINpaBIeHHUS C
KOCBEHHOW OpHUEHTAIIMEN IO BEKTOPY MOTOKOCIEIUIeHUs poTopa AJl pu UCXOAHBIX 3aJaHHBIX
YaCcTOTaX BBIXOAHOTO HANPSDKEHUSI MEHbIIE U OOJIbIIe HOMHUHANBHOTO UX 3HaueHus. OLeHUTh
M3MEHEHUE MEXaHNYECKOM XapaKTepUCTUKH IEKTPOIIPUBOJA B 3TOM XKe CUCTEME yIPaBICHHS
MpU BapHalMAX ITapaMeTPOB PETYIATOPOB CKOPOCTH, TOKA, YpOBHEH orpannuenus B 0jokax bO1,
bO2.

3Harte

HWCTOYHUKYU 3HAHMS U
MPUEeMBI pabOThI C HUMU;
COBPEMEHHBIE METOJIBI
TTOMCKA HAYTHBIX
3HAHUI;

[lepeueHs MpUMEPHBIX TEM pedepaToB:

[POJIb HAYKU B PA3BUTUU TEXHUKU. B3aMOCBSI3b HAyKU U TEXHUKU;

DKu3HE, TBOPYECTBO U POJIH B TTO3HAHUU OKPYXKAIOIIET0 MUAPA KPYITHEUIITHX
€CTECTBOMCITBITATENCH:

KnaBmus [Ironemes, Apuctorens, Apxumena, EBximna, lemokputa, [Tudaropa. ['anuneo
lanunes, Hukonas Konepuuka, Moranna Kemepa, Mcaaka Hetotona, Jleonapno na Bunuu,

VicTopust 1 METOIOIOTUS
HAayKH U [TPOM3BOJICTBA
(3TIEKTPOTEXHUKH)




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

971eMeHm Oyenounvie cpedcmaa 006pazoeamenvHoOl
pesyrvmamul 00yueHUs.
KOMnemeHyuu npocpammbl

cnocoOb! opranm3amnuu u |MIBana [lomsynosa, J[xeiimca Yarra, Muxanma JlomonocoBa. Maiixiia ®@apanes, Jxeiimca

IIOCTPOCHUS Maxcsemna, Makca [Inanka, Ans6epra Ditamreiina, Hunsca bopa, Beprepa ['eiizenbepra, Jlyn

TEOPETUYECKUX U ine bpoiing, 'enpuxa 'epua, Jmutpus Menneneesa, Oupuxko @epmu, JisBa Jlanaay, KOmus

AKCTIEpUMEHTATBHBIX Xaputona, Knayca ¢don Kimurnuara, Cepres Koponésa, Uapnesa baoumxa, xona hon

HCCIIE0BAHN; Heiimana, Tomaca Daucona, Anexcanapa [Tonosa, Bunbsmca loknm, XKopeca Andéposa,
Hukonel Tecna.

YmeTh CaMOCTOSATEIILHO [lepeueHb MPUMEPHBIX TeM pedepaToB:

proOOpeTaTh ¢ [POJIb HAYKU B PA3BUTUH TEXHUKU. B3aMOCBSI3b HayKU U TEXHHUKU;

TTOMOIIbIO PKu3Hb, TBOPUECTBO U POJIb B MO3HAHUM OKPY)KAIOIIET0 MUpPa KPYMHEHIIINX

WHPOPMALIMOHHBIX eCTeCTBOUCHBITaTENeH:

TEXHO-JIOTUI HOBBIE Knasaus [Itomemes;, Apuctorens, Apxumena, EBkinaa, Jlemokpura, [Tudaropa. ['amuneo

3HAHUS U YMEHUS; [Manunes;, Hukonast Konepuuka, Noranna Kennepa, Mcaaka Hetotona, Jleonapao na Bunuu,
NBana [lon3zynosa, [[xeliMca Yarra, Muxawia JlJomonocoBa. Matikina @apanes, [Jxerimca

HUCMOJIb30BaTh B Maxkcseiia, Makca [Tnanka, Anp0Oepra Oiinirerina, Hunbsca bopa, Bepaepa ['eiizentepra, Jlyu

NPaKTHIECKON ne bpoitnsa, 'enpuxa I'epua, Amutpus Menneneesa, Jupuko depmu, JIbBa Jlanay, FOnus

TeSITETbHOCTH Xaputona, Knayca ¢on Kiutimara, Ceprest Koponépa, YHapnssa baoumxka, IxoHa Gon

NpHOOPETEHHBIE C Hetimana, Tomaca Dnucona, Anekcanpa Ilomnosa, Bunbssmca [lokiu, XKopeca Andépopa,

IIOMOILIBIO Huxomser Tecia.

WH(POPMAIMOHHBIX

TEXHOJIOTUI HOBBIE

3HAHUS U YMEHUS;

pacIvpsTh U yriIyomsaTh

CBOE Hay4YyHOE

MHPOBO33PEHHUE;

Bnagets HaBbIKAMH MOITYYEHUS [lepeueHs MpuUMeEpPHBIX TeM pedepaToB:
nH(pOpMaIuu [pOITb HAYKW B Pa3BUTHH TEXHUKH. B3aMOCBS3b HAYKH U TEXHUKH;
po¢eCcCHOHATBEHOTO PKn3HB, TBOPYECTBO M POJIb B MO3HAHUH OKPYIKAIOIIET0 MUPA KPYITHEHIIINX

COJIepIKaHUs U3
Pa3TUYHBIX UCTOYHHUKOB;
HaBBLIKAMH U
METOIUKAMHU 00001IeHNs
MOJTy4YE€HHOU
nH(pOpMaIny;

©CTECTBOUCIIBLITATENCH:

Knasmus [Ironemest, Apuctorens, Apxumena, EBkimna, lemokputa, [Tudaropa. 'anuneo
["anunes;, Hukonas Konepauka, Moranna Kennepa, Mcaaka Hetotona, JIeonapao na Bunuu,
[MBana Ilon3zyHoBa, [Ixeiimca YarTta, Muxauna JlomonocoBa. Maiikina @apanes, xeiimca
MakcBeruta, Makca [1nanka, Anp0epra Ditninreiina, Hunsca bopa, Beprepa I'efizentoepra, JIyn

ime bpoitns, ['eapuxa ['epra, Amutpus Merneneesa, upuko Oepmu, JIpa Jlannay, FOmus
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KOMnemeHyuu npocpammbl

HaBBIKAMH Xaputona, Knayca ¢don Kmutnuara, Cepres Koponésa, YUapnesa baoumxa, xona hon
MpakTHYecKoro ananu3a |Heiimana, Tomaca Dmucona, Anekcanapa [lonosa, Bunbsimca Lllokau, XKopeca AndéEpona,
A KPUTUYECKOTO IHukone! Tecina.
BOCIIPUATHUS
nHpOpMaLuH;
3HaTh HWCTOYHUKY 3HAHUA U [lepeueHb MPUMEPHBIX TeM pedepaToB:
MPUEMBI pa0OThI C HUMHU; [pOJIb HAYKH B Pa3BUTHH TEXHHUKH. B3aMMOCBS3b HAyKH M TEXHUKH;
coBpeMeHHble MeToAbl Ku3Hb, TBOPUECTBO U POJIb B MO3HAHUH OKPY’KAIOIIET0 MUPA KpyIHEHIINX
MOUCKA HAYIHBIX ©CTEeCTBOUCIIBITATEIICH:
3HAHUH; Knasaus [Itonemes, Apuctorens, Apxumena, EBkiuna, Jlemokpura, [Tudaropa. [Manuneo
[Manunest, Hukonast Konepuuka, Noranna Kennepa, Mcaaka HetotoHa, Jleonapno na Bunuu,
crocoObl opranusanuu u [MBana Ionsynosa, JikeiiMca Yarra, Muxaunna Jlomonocosa. Maiikna ®apazes, Jbxeiimca
MIOCTPOCHUS Maxkcseiia, Makca [Tnanka, Anp0Oepra Oiinirerina, Hunbsca bopa, Bepaepa ['eiizentepra, Jlyu
TEOPETHYECKUX H ime bpoitnsa, ['enpuxa ['epma, Amutpus Menneneesa, Jupuxo Oepmu, JIbea Jlangay, FOnus
SKCIIEPUMEHTAIBHBIX Xaputona, Knayca ¢pon Kimutnmara, Cepres Koponésa, Uapnesa baoumxa, xoHa hon
UCCIE0BaHUIL; Hetimana, Tomaca Dnucona, Anekcanpa [lomosa, Bunbsimca [lokiu, XKopeca Andépona,
Huxonsl Tecna.
YmeTh CaMOCTOSTEIILHO [lepeueHb MPUMEPHBIX TEM pedepaToB:

HcTopust 1 METOIOTIOTUSI
pHOOpeTaTh ¢ [POJIb HAYKU B PA3BUTUH TEXHUKU. B3aMOCBSI3b HAyKU U TEXHUKU; HAVKH H IIDOH3BOACTBA
TIOMOTIIBIO PKu3HB, TBOPYECTBO U POJIH B TO3HAHUU OKPYXKAIOIIET0 MUPA KPYITHEUIITHX Y P

N (37IEKTPOIHEPT ETHKH )
“H(OPMAITMOHHBIX ©CTEeCTBOUCIIBITATEIICH:

TEXHO-JIOTHM HOBBIC
3HAaHUA U YMCHUS,

UCTIONb30BaTh B
PaKTHUYECKOH

e TeTbHOCTH
nproOpeTeHHbIE C
HOMOIIBIO
MH(OPMAITMOHHBIX
TEXHOJIOTHI HOBBIE
3HAHUS U YMEHUS;
pacImmpsTh U YriyOJsiTh

Knasaus [Itomemes;, Apuctorens, Apxumena, EBkinna, Jlemokpura, [Tudaropa. ['anmuneo
[Manunest, Hukonast Konepuuka, Noranna Kennepa, Mcaaka Hetotona, Jleonapno na Bunuu,
NBana [Ton3ynosa, [IxeliMca Yarra, Muxawia JlomonocoBa. Maiikina @apanes, Jxerimca
Maxcsenna, Makca [Inanka, Ans0epra Ditamreiina, Hunsca bopa, Bepuepa I'eitzenOepra, Jlyn
ine bpornd, 'enpuxa 'epua, Jmutpus Menneneesa, Oupuxo @epmu, JIsBa Jlanaay, FOmus
Xaputona, Knayca ¢on Kinuruunra, Ceprest Koponépa, YHapibssa baoumxka, [IxoHa Gox
Hetimana, Tomaca Daucona, Anekcanapa [lonosa, Bunbsmca [loku, XKopeca AndéEpora,
Huxosnsr Tecna.




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
91eMeHm Oyenounvie cpedcmea obpazoeamenvbHou
pe3yibmamul 00yUeHUs.
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CBOE Hay4HOE
MHUPOBO33pPEHMUE;

Bnaners HaBBIKaMU monydeHus:  |[lepedeHs IpUMEPHBIX TeM pedepaToB:
nHpOpMaLUH [POJIb HAYKH B Pa3BUTHH TEXHUKH. B3auMOCBS3b HAYKH U TEXHUKY;
po¢eCcCHOHANBHOTO PKu3Hb, TBOPUECTBO U POJIb B IO3HAHUU OKPYXKAIOLIETO MUPA KPYIHEHIINX
coJiep)KaHus u3 eCTeCTBOUCHBITaTENeH:
pa3nu4HbIX ucTouyHUKOB; |KnaBaus [Itonemes, Apuctotens, Apxumena, Eskiuaa, lemokpura, [Tudaropa. anuneo
HaBBIKAMH U [Manunest, Hukonast Konepuuka, Noranna Kennepa, Mcaaka Hetotona, Jleonapno na Bunuu,
MeToukamu oooorienus [Mana [lonsyHosa, [Ixerimca Yarra, Muxauna JlomoHocoBa. Maiikia ®apanest, [xerimca
MOJYy4YEHHOU Maxkcseiia, Makca [Tnanka, AnpOepra Oiinmrerina, Hunbsca Bopa, Bepaepa ['eiizentoepra, Jlyu
nH(pOpMaIny; ne bpoitnsa, 'enpuxa I'epua, Amutpus Menneneesa, Jupuko depmu, JIbBa Jlannay, FOnus
HaBBIKAMHU Xaputona, Knayca ¢on Kmutnuara, Cepres Koponésa, Uapnesa baoumxa, xoHa hon
npakTUUeckoro ananusa |[Heiimana, Tomaca Dmucona, Anekcanzpa [lonoea, Bunbsmca Illokimu, XKopeca Andéposa,
U KPUTUYECKOTO Hukonel Tecna.
BOCTIPHATHS
nHpOpMaIUH;

3Hath COBpEMEHHBIE 1. [IpaBuna paboTsl ¢ nHPOPMAITMOHHOH OMOIHOTeYHOH cuctemoit MI'TY
WHPOPMAITMOHHBIE 2. [Topsnox mpoBeneHMs MATEHTHOTO IMOUCKA
TEXHOJIOTHH; 3. Pa6ora ¢ otuetamu mo HUP u OKP
COBpPEMEHHBIE 4. [paBuna odpopmienus orueroB mo HUP
WHPOPMAITUOHHBIE 5. [paBuna odopmiteHus criucka NCTIONIB3YEMOi B paboTe TUTEPATyPh
TEXHOJIOTHH B 6. [IpaBuna cocTaBneHHs CTPYKTYPHBIX CXEM
MeTaJUTypIuy; 7. O6ocHOBaTh BEIOpaHHbBIE HANPaBJICHHS UCCIIEIOBAHNI
COBpPEMEHHBIE 8. JlaTh NOSICHEHUS 10 COCTABJIEHHOM CTPYKTYPHOM CXEME 3JIEKTPOIPUBOAA Yae0nas - npakTHKa 1o
nH(OPMAITMOHHBIC 9. Pabora ¢ xknaccuduraropom YK [OTYHCHHUIO TICPBIAHBIX
TEXHOJIOTUU B 10. OneHuTh aKTyanbHOCTh BeIOpaHHOM Tembl BKP IPODCCCHORALHEIX yMCHHI 1
pOOOTOTEXHUKE; 11. @opMBI CAMOCTOATENHHON PaOOTHI CTYJAEHTOB TPY BHIITOJIHEHUN HHIUBUIYAIBHOTO HABBIKOB

BajaHus Ha y4eOHYI0 PAKTHKY

YmMmeTs I0JIB30BaThCs 1. [IpaBuna paboTsl ¢ nHGOPMaMOHHOK OMbIHOTeYHOH cuctemoit MI'TY
COBPEMEHHBIMU 2. [lopsanox mpoBeneHMs MATEHTHOTO MOUCKA
MH(OPMAITMOHHBIMH 3. Pa6ora c otuetamu mo HUP u OKP
TEXHOJIOTUSIMU; 4. [paBuna odopmienus oruero mo HUP
10JIb30BaThCsI 5. [IpaBuna odopmieHus criucKa HCIOJIB3YeMOi B paboTe JTUTEPaTyphl




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
91eMeHm Oyenounvie cpedcmea obpazoeamenvbHou
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
COBPEMEHHBIMHU 6. [IpaBuna cocTaBneHUs CTPYKTYPHBIX CXEM
WHPOPMALTUOHHBIMH 7. O6ocHOBaTh BEIOpAaHHBIC HAPABIICHHSI NCCIIEIOBAHNI
TEXHOJIOTHSIMU B 8. JaTh OsSICHEHUS TI0 COCTaBJICHHON CTPYKTYPHOM CXEMe IEKTPONpUBOIa
METaJLTypTHH; 9. Pabota ¢ xmaccudukaropom VJIK
MOJIb30BATHCS 10. OueHuTh aKTyanbHOCTh BEIOpaHHOM Tembl BKP
COBPEMEHHBIMH 11. DopMBI CaMOCTOSTETBHOM PadOTHI CTYICHTOB NPH BHIMOJIHEHUN WHIUBHYaTbHOTO
nH(GOPMAITMOHHBIMH BamaHus Ha Y9eOHYIO MTPAKTHKY
TEXHOJIOTHSIMU B
pOOOTOTEXHUKE,;
Bnagers HaBbIKaMHU 1. [IpaBuna paboTsl ¢ nHGOPMAMOHHOH OMOIHOTeYHOH cuctemoit MI'TY
HCTIONb30BaHUS 2. [lopsimox mpoBeneHUs MaTEHTHOTO MOMCKa
COBPEMEHHBIX 3. Pa6ora ¢ otueramu mo HUP u OKP
WHPOPMALMOHHBIX 4. [paBuna odpopmienus orueroB mo HUP
TEXHOJIOTHIA; 5. [paBuna odopmiteHus criucKka NCTIONIB3YeMOi B paboTe TUTEPaTyPhl
HaBBIKAMHU 6. [IpaBuna cocTaBneHHs CTPYKTYPHBIX CXEM
HCIIONb30BaHUS 7. O6ocHOBaTh BEIOpAaHHEBIC HAPABIICHHSI UCCIIEIOBAHNH
COBPEMEHHBIX 8. JlaTh nmoscHEHUA 1O COCTaBIEHHON CTPYKTYPHOU CXEME 3JIEKTPONPUBOIA
nH(OPMAITMOHHBIX 9. Pabora ¢ xnaccuduraropom YK
TEXHOJIOTHI1 B 10. O1neHuTh aKTyanbHOCTh BbIOpaHHOM Tembl BKP
MeTaJUTypIuu; 11. DopMBI CaMOCTOSTENBHOM PadOTHI CTYICHTOB PH BHIMIOJIHEHHN WHUBHTyaTHEHOTO
HaBBIKAMHU BagaHus Ha y4eOHYIO IPAKTUKY
HCTIOJIb30BaHUS
COBpPEMEHHBIX
WH(POPMAIMOHHBIX
TEXHOJIOTUH B
pOoOOTOTEXHHUKE;

OIIK-4 — roTOBHOCTBHIO COOMPATh, 00pPadaATHIBATh, AHAJIM3MPOBATH U CHCTEMATH3MPOBATH HAYYHO-TEXHUYECKYI0 HH(pOpManHIo Mo TeMaTHKe Hccael0BaHus,
HCII0JIb30BATh JOCTH/KEHHS 0TEe4YeCTBEHHOM M 3apy0e:KHOI HAYKH, TEXHHKH W TEXHOJIOIMH B CBOeil MPo(hecCHOHAIBHOM JesITeJIbHOCTH

3HaTh

0COOEHHOCTH
opranusaiuu cbopa u
00paboTKU HayYHOH
HHGPOPMAIIUH, METOTUKU
TEOPETHUYCCKUX U

MeTtoabl cOopa HaydHOU HH(DOpMALIUN

MGTOZ[LI " TCOpHA
OIITUMHU3all1
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SKCIIEPUMEHTAIBHBIX
WUCCJIEIOBAHUN;

YmeTs

HCTIOJB30BaTh
nH(pOpMaITHOHHBIC
pecypcsl s
nproOpeTeHNst HOBBIX
3HaHUM U YMEHUH B
00J1aCTH ONITUMH3ALINY;

[TpoBecTn MH(DOPMAIIMOHHBIH MOUCK HAYYHBIX UCTOYHHUKOB IO 3a1anHoi Teme HUP

Bimangets

HaBBIKAMHU
WHPOPMALTMOHHOTO
MOKCKa TI0 NUMEIOIIUMCS
CIIPaBOYHO-
oubrorpaduyecKum

pecypcawm;

Ha ocHOBE mpoBeneHHOT0 HH(GOPMAITIOHHOTO MOKMCKA MTOATOTOBUTH CITUCOK IIUTUPYEMON
nmuTepaTypsl 1o 3aganHo teme HUP

3HaTh

OCHOBBI
POrPaMMHUPOBAHUS
CHCTEM JUCTIETYEPCKOrO
yIIpaBJICHHS TSI
opraHu3aiuu coopa
JTaHHBIX
TEXHOJIOTHYECKOTO
nporecca;

unTepdeiics! 1ocTymna K
cucTeMam
JIMCTIETYEPCKOTO
yIpaBiieHus st coopa u
00paboTKu nHpopManuy,

1. Kakue unrtepdeiics ncnonb3ytor SCADA 11 0cTyna K TEXHOIOTUIeCKOH nHpopMaIumn?
2. Kakue nnrtepdetice nmpenoctaBisatoT SCADA nist oToOpaXkeHUs U BEIBOJIA TaHHBIX
TEXHOJIOTHYECKOro mporuecca’?

3. Tuns! nagueix B SCADA Intouch.

4. Anroput™m KOH(UTryprUpOBaHUs apXUBOB U rpadukoB peaabHoro BpemeHd B SCADA Intouch.
5. Kak oprannzoBaTh MacIlITaOMpPOBaHUS CYUTAHHBIX TEXHOJIOTHYECKUX JaHHBIX IIpoLIecca B
Intouch?

6. Ctpykrypa Tara Intouch. HazHauenue oCHOBHBIX TOJICH TATA.

YmeTh

OpraHu30BaTh cOOP
JTAHHBIX
TEXHOJIOTUYECKOTO
nporecca;

1. Beinosaure Hactpoiiky SCADA Intouch jis qocTymna K TeXHOJIOTHYECKUM JaHHBIM
MPOMBITIUICHHOTO KOHTpojepa S7-400, xparsimumcst B oomactu mamsata MWO.

2. Pazpaboraiite mpoexkt SCADA Intouch jis cunteiBanms ¢ oTkpbiTol KHUTH Excel staebiku Al
uepe3 mpotokos DDE u BeIBOJ Ha KpaH CUNTAaHHOTO 3HAUCHMUSL.

3. BeinosHuTte cunThiBaHue 3HadeHus 3aganHoro Tara WinCC B cpeae VBA Excel ¢
ucnosnb3oBanueM QyHkimid WinAPL

CraTtucTryeckas JNHaMHKa
ABTOMATHYCCKHUX CUCTEM
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Inanupyemvie
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nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoOl
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KOMNnemeHyuu npozpammol

Bragets HaBBIKAMH 00paOOTKH 1. B cpene Intouch opranmsyiite BEIBOI Ha rpaik pearbHOTO BpEMEHH TEKYIIETo 3HAYSHHUS
JaHHBIX CHHYCOU/IbI, PACCYMTHIBAEMOTO C IPUMEHEHUEM MPOTrpaMMBbl, peanu3oBanHoi B Window Script.
TEXHOJIOTHYECKOr0 2. B cpene Intouch opranu3zyiite 3anuch 3HaYCHUS TATA, U3MEHSIEMOTO CIaiJIepOM B apXHUBBIL.
rporecca st 3. Jl5id 3aJaHHOTO BPEMEHHOTO Psifia BHITIOHATE TIOHMKEHNE TUCKPETHOCTH JAHHBIX.
MOCJIEAYIOLIETO UX 4. Y nanurte TpEHIOBYIO COCTABISAIOUIYIO U3 33JaHHOT'O BPEMEHHOTO pAAa.
HCIIOIB30BaHUs IIPU 5. J1st 3a7aHHOTO BPEMEHHOTO PsiJia pacCUUTANTe KOPPEISIHOHHYIO (QYHKIIHUIO.
peuIeHuy 3a1a4 6. J171s1 33JaHHOTO BPEMEHHOT0 Psi/ia PACCUUTANTE CIEKTPAIbHYIO IIJIOTHOCTb.
CTaTUCTUYECKOU
JMHAMUKHY;

3HaTh OCHOBHBIE UCTOUYHUKH
nH(GOPMAITUH 110 .
Teh(/%)aTII)/IKe 1. IlpuBeuTEe OCHOBHBIE XapaKTEPUCTUKHA MUKPOKOHTpOJIepoB cemeiictBa STM32F4.
MHKDOTIPOLIECCOPHBIX 2. Ilosicuure cxeMy TakTupoBaHus koHTposuiepa STM32F407VGT6.
YCTPOICTB; 3. Kak HacTpauBaercs TaktTupoBanue nepudepun koutpoiuiepa STM32F407VGT6?
COBpEMEHHBIE 4. Kakme pexuMbl TOHIKEHHOTO JHETPONOTPEONICHHS WPHUCYTCTBYIOT B KOHTPOJLIIEPE
HalIpaBJICHU STM32F407VGT6?
uccnenoBannii B cdepe |5 Yey ormuatotes apyr ot apyra 6ubnuorexn SPL u HAL? MukponpoueccopHbie
MHUKPOIIPOIIECCOPHBIX Cpe/IcTBa B MEXaTPOHHBIX
TEXHOJIOTHi; MOTYJISTX

Ywmets BBINCIBITE OCHOBHBIC M || Oppmure 061muii NpUHIMI HCNONb30BaHus nepudepun kouTposepa STM32F407VGT6.
BTOPOCTETIEHHBIE ENIN
WCCIICIOBAHHS;

Bnagets COBpEMEHHBIMHU
TEXHOIOTHSIMH 1. Yro npencrasisier u3 ceds natepheric FSMC B kortposepe STM32F407VGT6?
npodeccuoHaAILHON 2. Yro npencrasinsiet u3 ceds uatepdeiic SDIO B konTposutepe STM32F407VGT6?
JIESITEIHOCTY,

3HaTh yCIIOBUS [IpumepHBIE TECTHI:
MMaTeHTOCTIOCOOHOCTH; 1. SIBnsieTcs n3o0peTeHnEeM
IIPaBOBBIE OCHOBBI - mporpamma OBM .

3amuTa HHTEIUIEKTYaIbHOM
YCTaHOBJICHUS - OTKpBITHE
COOCTBEHHOCTH

propHUTETa - peLenT NPOLyKTa MUTAHUSL.
n300peTeHs, TIONe3HoH  |2. B kadecTBe NOJIE3HON MOJIENH HE OXPaHAETCS

MOJIENH,

- CCIICKIITMOHHOC JOCTHXCHHUC




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl

IIPOMBIIIIJIEHHOTO - TOIIOJIOTMSI UHTETPAIbHONH MUKPOCXEMBI

ob6pa3a; - YCTPOICTBO.

MIPaBOBBIC OCHOBBI 3. YcnoBreM naTeHTOCTIOCOOHOCTH TS TIOJIE3HOM MOJIENN HE SIBIISIETCS

MIPOBEEHUS SKCIEPTHU3bI |- HOBU3HA

3asBKH Ha BBLIAYY - OPUTUHATILHOCTD

I1IaT€HTa Ha I/I306pCTCHI/IC; - IPOMBIIIJICHHAA IPUMCHUMOCTD.
4. SBnseTcs nojae3HON MOZENbI0
- (hoHOTpaMMa TIeCHH
- mporpamma a1t OBM
- IBEpPHOM 3BOHOK.
5. B kauecTBe MpOMBIITIEHHOTO 00pasiia He OXpaHsIeTCs
- pellleHre BHEIIHETO BHU/IA U3/IeNTUs KYCTapHOTO ITPOU3BO/ICTBA
- IpOM3BeIeHIE N300Pa3UTENFHOTO HCKYCCTBA
- pellIeHUe BHEIIHET0 BUJIA M3EIIUsI PEMECIEHHOTO IIPOU3BOJICTBA.

Ymets MPUMEHSThH IPaBOBbIC [ IpumepHBIE PaKTHYECKUE 3a1aHUS

3HaHUs B cepe 3alUThI
HMHTEJUIEKTYaJIbHON
COOCTBEHHOCTH IpU
MOJTOTOBKE;
WCIIONIb30BaTh MPABOBHIE
3HaHUs B cepe 3aLUThI
HUHTEJUIEKTYaIbHOM
COOCTBEHHOCTH Ha
MEXIUCITUTUINHAPHOM
YPOBHE;

proOpeTaTh MPaBOBHIE
3HaHUA B cepe 3alTuThI
WHTEJUIEKTYaIbHOM
COOCTBEHHOCTH;
KOPPEKTHO BBIPAXATh U
apryMEHTUPOBAHHO
000CHOBBIBATH IPABOBYIO
TTO3UIIHIO 10 3aIINTE

3ananue

Vcnionb3ys pecypcesl caiita DeepanbHOTO HHCTHTYTA MTpoMbIieHHoN cooctBeHHOCTH (DUTIC)
Haiiure pernenne [lanaTer mo maTeHTHBIM criopam 1o 3asiBke 2008114880/22 ot 2016.08.09
http://www.fips.ru/cdfi/pps.dll?File=_new/2015/2015%C201682/2015%C201682-
2016.08.09.htm

HafimuTe B TEKCTE W BHIMUIINTE B TETPAJh OTBETHI HA CIIEIYIOIINE BOIIPOCHI:

1 Kaxkoii opran paccmMaTpuBaeT 1aHHbBIN NATEHTHBIN criop?

2 Uro Takoe moJie3Hast MoJeNs?

3 Kaxkue ycrnoBus maTeHTOCTIOCOOHOCTH CYIIECTBYIOT JJISI MTOJIC3HOM MOenn?

4 B uem momxHa BeIpakaThCsi HOBH3HA ITOJIE3HON MOJIENN?

5. CKOJIBKO ITYHKTOB COIEPXKHUT (popMysia ocriapuBaeMoi TOJIE3HOW MOIEITH?

6 Kakxnm 06pazoM JOHKHBI OBITH U3JI0KEHBI IPU3HAKY TTOJIC3HONW MOIENH B (hopmyrie?

7 Kakwue ycioBus maTeHTOCIOCOOHOCTH OCIIAPUBAIOTCS ?

8 Uro sBIIsSIETCS aHAJIOTOM TIOJIE3HOH MOJIEIH, MPEICTABICHHON B BO3PaKCHUN?

9 CoBmaarT 1 npu3Hakud HOPMYJITBI OCTIAPUBAEMOM TTOJIE3HOM MOJIEIIH U aHaIora?

10. Kakue mokazatenscTBa ObLTH IpeACTaBICHB B 000CHOBaHHUE BO3paKEHUH (110 BUIaM)?
11. Kak xosterus orneHuia npeacTaBIeHHbBIE IOKA3aTeNIbCTBA 110 TPyIam?

12. Uto ObUTO MPEenIokKEeHO NaTeHTO00IaAATENIO ISl 3aIUTHl CBOUX MpaB?




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
971eMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll
pesyrvmamul 00yueHUs.
KOMnemeHyuu npocpammbl
MaTEHTHBIX IPaB,; 13. Kakwue neiicTBust IpeAIpHHSI MTaTEeHTO00Ia1aTeNb IS 3allUThH CBOUX MPaB?
14. Kakoe okoHYaTenpHOE perieHne nprHsia Koierus [lanatel mo naTeHTHBIM criopam?
Bnaners MIPaKTUYECKUMU [ IpumepHBIE TpaKTUYECKHUE 3aJaHUs
HaBBIKAMHU 3amanue
HH()OPMAITHOHHOTO Mcmons3ys pecypcsl opHUIHaIbHOTO caiita PenepaabHOro HHCTHTYTA TPOMBIITUICHHON
MMOKCKA TMPaBOBOU H cobcrBennoctr (DUIIC), nHaiiaure Poccuiickuii cepep Espacenet http://new.fips.ru/elektronnye-
naTeHTHOM nH(popManuu; Servisy/ru-espace-net/index.php .
HaBBIKAMU H Botinute B cuctemy https://ru.espacenet.com/classification?locale=ru_RU
MeToAuKaMu 00600ieHus [[IpoBeanTe HHTEIUIEKTYANbHBIN TIOMCK M0 KITFOYEBBIM CJIOBaM, OTHOCSIIUMCS K MHTEPECYIOIIEH
pe3yIbTaToB Bac OTpaciy.
nH(OPMAITMOHHOTO [IpoBeauTe pacIIMPEHHBIN MOMCK [0 KIOYEBBIM CIIOBAaM, OTHOCSIIIIUMCS K MHTEPECYIO-LIEH Bac
MIOHUCKA; oTpaciu.
cniocobamu onieHnBanus  [[IpoBenuTe pacIMpeHHBIH MOUCK MO HA3BAaHHUIO OPTAHU3ALIUHU — ONPEJCIUTE KOJTMYECTBO
3HaYUMOCTH U MaTeHTOB MarHUTOrOPCKOTO METAJUTyPrHYecKoro KOMOWHATa B CHCTEME.
MPaKTUYECKON [TpoBenute pacumpenusiid nouck mo ®HO m3o0peraTens/3asBUTENs — MPOGECCOPOB BaIIETO
MIPUTOTHOCTH MHCTUTYTA (Kadenpsl), APYTUX U3BECTHBIX BaM JIHII, 3aHUMAIOIIUXCS TEXHUYECKUM TBOPYECTBOM.
TOJIYYEHHBIX Onpenenure uHIeke COBMECTHOM MaTEHTHOMN KIacCU(UKAIINU, OTHOCSIIIMNACS K Ballleld 0Tpaciiu
pe3yIbTaTOB; BHAHUI WK HHTEpecyrollel Bac oTpaciu. [IpoBequTe MHTEIIEKTYyalbHbBIN U paCIIMPEHHbIN
HaBBIKAMU MPOBEPKU MOVCK I10 MHJIEKCAM TIaTeHTHON Kiaccu(hUKaIuy OTHOCSIUXCA K Balllei OTpaciid 3HAHUI HITH
3asIBJICHHOTO 00BEKTa MHTEPECYIOIel BaC OTPaCIIH.
YCJIOBHSIM
MaTEeHTOCTIOCOOHOCTH
podecCUOHATBHBIM
SI3BIKOM B Chepe 3alHThI
MaTEHTHBIX MPaB,
3Hathb YCIIOBUS [IpumepHBIE TECTHI:
MMaTeHTOCTIOCOOHOCTH; 1. SIBnsieTcs n3o0peTeHnEeM
IIPaBOBBIE OCHOBBI - mporpamma OBM
YCTaHOBJIEHUS - OTKpPBITHE
MIpHOPHUTETA - PEeLenT MPOAyKTa MUTAHUSI. [laTenToseneHye
n300peTeHs, TIONe3HoH  |2. B kadecTBe NOJIE3HON MOJIENH HE OXPaHAETCA

MOJICIIH,
MIPOMBIIUIEHHOT'O

- CCIICKIIMOHHOC NOCTHXXCHHUC

- TOIIOJIOTHA HHTeraHBHOﬁ MHKPOCXCMBI




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl

obpasia; - YCTPOWCTBO.

MIPaBOBBIC OCHOBBI 3. YcnoBreM naTeHTOCTIOCOOHOCTH TS TIOJIE3HOM MOJIENN HE SIBIISIETCS

MPOBEACHUSI SKCIEPTH3Hl |- HOBU3HA

3a8BKH Ha BblAdy - OPUTMHATIBHOCTD

MaTeHTa Ha H300pEeTeHHE; |- MPOMBILIUICHHAS IPUMEHUMOCTD.
4. SBnsiercs nose3HoM MoAEIbIO
- (hoHOTpaMMa TIeCHH
- nporpamma Juit OBM
- JIBEPHOI 3BOHOK.
5. B kauecTBe MpOMBINITIEHHOTO 00pasiia He OXpaHIeTCs
- PeLleHNE BHEIIHET0 BU/A U3/IeNUs KYCTapHOTO IPOU3BOJCTBA
- IpOM3BeICHIE N300Pa3UTELHOTO HCKYCCTBA
- pellieHre BHEIIHETO BHJIA U3/IENUsI PEMECIIEHHOTO TIPOU3BOJICTBA.

YMets MIPUMEHATE IPABOBBIE I IpuMepHbIe IPAKTUYECKUE 3aJaHUS

3HaHUSA B cepe 3alIuThl
HMHTEJUIEKTYaJIbHON
COOCTBEHHOCTH TIPH
MOJTOTOBKE;
HCIIOJIBb30BaTh MIPABOBBIE
3HaHUs B cepe 3alUThI
HUHTEJUIEKTYaIbHOM
COOCTBEHHOCTH Ha
MEXIUCIUTUINHAPHOM
YpPOBHE;

nproOpeTaTh MPaBOBBIE
3HaHUA B cepe 3alTuThI
HHTEJUIEKTYaJIbHOMN
COOCTBEHHOCTH;
KOPPEKTHO BBIPAXXaTh U
apryMEeHTHUPOBAHHO
000CHOBBIBATH IPABOBYIO
MO3ULIMIO 110 3aIINUTE
MATEHTHBIX TpaB,;

1
2
3
4.
5.
6
7
8
9

3anaHue

Vcrionb3ys pecypcesl caiita DeepanbHOTO HHCTHTYTA TpoMbIieHHoH cooctBeHHOCTH (DUTIC)
HaiiuTe pernenue [lanaTel Mo maTeHTHBIM criopam 1o 3asiBke 2008114880/22 ot 2016.08.09
http://www.fips.ru/cdfi/pps.dll?File=_new/2015/2015%C201682/2015%C201682-
2016.08.09.htm

HaI\/'I)Z[I/ITe B TCKCTC U BBIMMUMIIUTE B TETPAJib OTBETHI Ha CJICIYIOIINE BOIIPOCKHI:

Kaxkoit opran paccmMaTpuBaeT 1aHHbBIN NATEHTHBIN criop?

Yto Takoe noJsie3Hast MOJENb?

Kaxkue ycnoBus maTeHTOCIIOCOOHOCTH CYIIECTBYIOT [T MOJIE3HOM MoaemH?

B uem nomxHa BbIpaXkaThbCcs HOBH3HA MOJIE3HON MoJen?

CKOJIBKO ITYHKTOB COJIEPKUT (popMyJiIa OCIIapuBaeMON TIOJIE3HOM Moienn?

Kakxnm 06pazoM JOKHBI OBITH U3JI0KESHBI IPU3HAKY TTOJIC3HONW MOIENH B (hopmyrie?
Kakwue ycrmoBusi maTeHTOCIIOCOOHOCTH OCTIAPUBAIOTCS ?

Uro sBisieTcs aHAJIOrOM T0JIE3HON MOJEIH, IPEICTABICHHON B BO3PaKEHUU?
CoBnagaroT M npu3Haky GopMyibl ociapuBaeMoi MOJIE3HON MoIeNnu 1 aHanora?
Kaxwne noxazarenscTBa OBUTH MPEACTABICHB B 000CHOBAaHME BO3paKEeHUH (TI0 BUIaM)?

Kak xomerus oneHuia npeacTaBIeHHbBIE T0OKa3aTeNbCTBA 110 Tpynnam?

Yro OBUIO MPEJIOKEHO NaTEHTOO0aAaTeNIO ISl 3alUThI CBOUX MPaB?
Kakwue neiicTBust mpeIpuHAI MaTeHTO00Ia1aTeNb Ui 3alIUThl CBOUX MpaB?




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll
pesyrvmamul 00yueHUs.
KOMNnemeHyuu npozpammol
14, Kaxoe okoHUaTeNnbHOE pemeHne MpuHsIIa Kouterus [lanaTel o maTeHTHRIM criopam?
Bnanets MPAaKTUIECKUMHU [TpumepHBIe MPaKTHYECKUE 3a1aHHS
HaBBIKAMHU 3amanue
HH()OPMAITHOHHOTO Mcmons3ys pecypcsl opHUIHaIbHOTO caiita deepaabHOro HHCTHTYTA TPOMBIIUICHHON
MOKCKa IMPaBOBO U cobctBennocTr (DUIIC), Hainure Poccuiickuii cepep Espacenet http://new.fips.ru/elektronnye-
nmaTeHTHOW nH(pOopManuu; [Servisy/ru-espace-net/index.php .
HaBBIKAMU H Botinute B cuctemy https://ru.espacenet.com/classification?locale=ru_RU
MeTOJIMKaMu 00001IeH s [[[poBeIUTE MHTEIUIEKTYaIbHBINA TIOUCK IO KIIFOYEBBIM CIIOBAaM, OTHOCSIIMMCS K UHTEPECYOIeH
pe3yIbTaTOB BacC OTpacIy.
nH(OPMAITMOHHOTO [IpoBeauTe pacuIMpeHHBIA TOUCK IO KIIFOYEBBIM CIIOBaM, OTHOCAIIMMCS K HHTEPECYI0-IIel Bac
TIOUCKA; OTpacIIH.
CHOCO6aMI/I OLICHHUBaHUA HpOBCI{I/ITC paCIHHpCHHbIﬁ IMOUCK I10 Ha3BAHUIO OpraHru3aliuu — ONpECACIINTE KOJINYCCTBO
3HaYNMOCTH H MaTeHTOB MarHUTOrOPCKOTO METAJUTYPTHIECKOT0 KOMOWHATA B CHCTEME.
MPaKTUYECKON [IpoBenute pacumpenusiid nouck mo ®HO m3o0peraTens/3asBUTeNs — MPodheccCoOpPOB BaIIETO
IIPUTOAHOCTHU MHCTUTYTA (Kadenpsl), APYTUX U3BECTHHIX BaM JIHII, 3aHUMAIOIIUXCS TEXHUIECKUM TBOPYECTBOM.
MTOJTyYE€HHBIX Omnpenenure nHIeKC COBMECTHOM MaTEHTHOHN KiIacCU(UKAIINU, OTHOCSIIMNACS K Ballleld 0Tpaciu
PE3yIIbTaTOB; BHAHWU WJIM UHTEPECYIOIIeH Bac orpaciu. [[poBennTe HHTEIUIEKTYyaTbHBIA U PACIINPEHHBIH
HaBbIKaMU IIPOBEPKU MMOMCK I10 MHACKCaM HaTeHTHOM Knaccn(bm(aunn OTHOCAIIIUXCSA K BaIeu OoTpaciin 3HAHUU WU
3asIBJICHHOTO 00BEKTa WHTEPECYIOIIEH Bac OTpaciiy.
YCIIOBUSIM
MaTEeHTOCIIOCOOHOCTH
podhecCUOHATBHBIM
SI3BIKOM B Cpepe 3aIIHuThI
MATEHTHBIX TIPaB;
3Hath HOpMaTHBHbBIS TeopeTnueckne BOMPOCH
JIOKyMEHTHI, CBs3aHHbIC ¢ [3akoHBI PD «O06 sneprocoepexenuny, «O craHmapTu3anumy, «O0 oOecrieueHIN eTUHCTBA
SHEProayAnuTOM, n3MepeHuit», «O0 oxpaHe oKpykaroulen cpeabl», «O JIULIEeH3UPOBAHNH OT/ICIIbHBIX BUIOB
o01Ire MEpONpHUsTHS, InesiTeIbHOCTHY, TocTaHoBJIeHus [IpaBurenscTBa Poccuiickoit denepaunu B 061acTu
o0ecrnieunBaronme PHEPTOCOEPEKEHHS. OHEeproayauT
[IPOBEJICHHE [IpaBuiia mpoBeneHUs SHEPTeTHIECKUX 00cnenoBanuii (sHeproaynuta) (Ilprkas
SHEProaynuTa; Munnpomanepro Poccun ot 04.07.2006r. Nel141)

KOHKPETHBIE IIPaBUJIa U
HOPSIIOK NPOBEACHUS

TpeboBaHHS K SJHEPreTUIECKOMY MaciopTy (YTBEPKICHBI

[Tpuxazom Munssepro Poccun ot 19.04.2010r.)




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoOl
pesyrvmamul 00yueHUs.
KOMNnemeHyuu npozpammol
JHeproayanTa O6mue TpeboBaHus K pa3paboTKe U aHAIHU3Y YHEProOaTaHCOB MPOMBIIUICHHBIX MPEATPUITHHA
TexHojoruit u 00bekToB; (Cranmapt [OCT 27322-87 ot 01.07.88r.)
[TpaBuiia IpoBeJeHNUS SHEPTETUIECKUX 00CIeOBaHUI
Buibl sHEpreTHUSCKUX 00CIeI0BaHUH (JHEProayauTa)
OdopmieHre pe3yabTaToB SHEPTETHUECKUX 00CIeJOBaHUH (3HEproayauTa)
TpeGoBaHus K 00CIIEIyEMBIM MMOTPEOUTEIISIM TOIUIMBHO-IHEPTETHUECKUX PECYPCOB
YMeTn HCIIOJIb30BAaTh IIpakTryeckue 3a1aHus
HOpMaTHBHBIC 'YKkazaTh JOKYMEHTHI, HCIIOJIb3yeMbIe TIPH MIPOBEACHUN YHEPTOAyIUTa HA TIPOMBITIIIEHHOM
JIOKYMEHTBI B [IPEAIPUATAN
3HEProayIuTOPCKON Uro siBIsIeTCS HCTOYHUKaMHU HH(GOPMALIUU MIPH MPOBEICHUN YHEPToayInuTa
JeSITeNFHOCTH, /1711 9ero uCmonb3yeTcst TEXHUYEeCKas IOKyMEHTAITHS 10 PEMOHTHBIM, HAJAJ0OYHBIM H
pa3pabaTsiBaTh HYHEProCcOEPErarIuM MEPOTIPUATHSM MIPH MTPOBEICHIN YHEPrOayIuTa
KOHKPETHBIE /15151 gero npu 00CIIeA0BaHUU NPEANTPUATHSI HEOOXOIUMBI CYyTOUHBIN B TOA0BON NPO(MIH
MEPOTPHITHUS TI0 PIEKTPUYECKOIN HATPY3KH
obecrniedeHnIo CoCTaBUTH IJIaH MPOBEACHAS YHEPTOAYIUTA B OPTaHU3AIHH
3HeproayanTta 00beKkToB; [COCTaBUTH IJIaH MEPOTIPUSATHI I MTPOBEJCHHSI HEOOXOAMMBIX U3MEPEHHUH Ha IEHCTBYIONIEM
MPOBOJUTE DHEPTOAYIUT |[IPEIIPUSTHHI JJIsl COCTABICHHS SHEPTETHUECKOT0 OanaHca.
Ha JEHUCTBYIOUIUX
MIPEMPHUSITHSX,
Bnanets JeHCTBYIONITIMU 3agaHus Ha peleHre 3a1a4 U3 NpoeCCHOHaIbHOM 00JIaCTH, KOMIUIEKCHBIE 3a/IaHUS
InmpaBujiaMyu U HOpMaMu B HpOBeCTI/I AHAJIM3 SHEPI'CTUYCCKOI0 MacmnopTa MpoOMbINIJICHHOTO NPCANPUATUAL
obxnactu ’Heproayauta; |[I[poBecTn aHATN3 YHEPTETUIECKOTO OaaHca METAILTYPrUYeCKOT0 PEAIPUSTHS
OCHOBHBIMU MeTOZlaMH  |(COCTaBUTh CXEMY M3MEPEHHS aKTUBHOW U PEaKTUBHOM MOIITHOCTH
BBINIOJIHEHNA n3MepeHni [Kakue MeTOpbI CYIIECTBYIOT JIJIsl ONIPEAENICHUS SIEKTPUIeCcKOi MOITHOCTH. COCTaBUTH CXEMBI.
MIPH TIPOBEJICHUH
SHEProayanTa,
0e30macHBIMU
METOJIMKaMU U3MEPEHUIN
MIPY IPOBEICHUN
SHEproay/IuTa,
3Hath HOpMaTHUBHBIE TeopeTnyeckue BOIPOCHI
JIOKYMEHTHI, CBsi3aHHBIE C [3akoHBI PO «O06 sHeprocoepexennn», «O cTranmapTuzannmy, «O0 obecrieueHnn equHCTBa DHEPTOMEHE[KMEHT
SHEProayanuToM, n3MepeHuiy, «O0 oxpaHe oKkpykaroulel cpeab», «O JUIEeH3UPOBAHNH OTJICIIbHBIX BUIOB




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.

KOMNnemeHyuu npoOSPaAMMbl
001IT1e MEPOTIPHUATHS, ImesTeILHOCTHY, TocTaHoBIeHHS [IpaBuTenscTBa Poccuiickoit denepartnu B 001acTH
o0ecreynBarome PHeprocOepeKeHusl.

MpoBEICHHUE [TpaBuia npoBeaeHNUs SHEpreTHYecKuX o0cenoBannii (s3Heproayauta) (IIpukas
JHEpProayInTa, Munnpomauaepro Poccun ot 04.07.2006r. Nel41)
KOHKpETHbIE MpaBuia U |[I'peboBaHMsI K SHEPreTHYECKOMY MaclopTy (yTBEPKACHBI
MIOPSAZIOK MPOBEICHUS IIpuxazom Munssepro Poccun ot 19.04.2010r.)
SHEeproayanra O0mue TpeboBaHus K pa3paboTKe U aHAIH3Y YHEPTOOATaHCOB MPOMBIIUICHHBIX MPEATPUATHHA
texHojoruit u 00pexToB; (Cranmapt [OCT 27322-87 ot 01.07.88r.)

[TpaBuiia mpoBeICHUS FHEPTETUUCSCKUX 00CIIET0BaHUI

Bubl sHEpreTHUECKUX 00CIeI0BaHMMA (IHEPTOaYINTA)

Odopmienne pe3yIbTaToB SJHEPTETHIESCKUX 00CIIe0BaHU (IHEProayInuTa)

TpebGoBaHus K 00CIIEIyEMBIM MMOTPEOUTEIISIM TOIUIMBHO-IHEPTETHUECKUX PECYPCOB

YMets HCIIOJIb30BAaTh IIpakTryeckue 3a1aHus
HOPMAaTHUBHBIC 'YKkazaThb AOKYMCHTBI, UCIIOJIb3YEMBIC ITPU IIPOBCACHNH SHEProayauTa Ha IMMPOMBIIIIJIICHHOM
JOKYMEHTHI B MPEANPUSITUN
SHEProayIuTOPCKON Uro siBIsieTCS HCTOYHUKaMHU WH(GOPMALIUY [IPH IPOBECHUN SHEPTOayIUTa
HOEATCIIbBHOCTH, I[J'IS[ Yero UCIOJb3YCTCA TCXHUYECCKAd JOKYMCHTAMA 10 pPEMOHTHBIM, HAJTAAOYHBIM 1
pa3pabaTtbiBaTh HHEProcOeperaroyM MEPOIPUSTHIM IPHU IPOBEACHUH SHEPTOayAnTa
KOHKPETHbIE /11151 uero npu o0ciie10BaHUN NPEANIPUATHS HEOOXOIUMBI CYyTOUHBINA M TOA0BOH Npoduin
MEPOTPHSITHUS TI0 PIEKTPHYECKOI HATPY3KH
00ecTeYeHnI0 CocTaBUTh IUIaH POBEACHUS SHEProayAuTa B OpraHu3auu
sHeproayanTa 00beKToOB; |[COCTaBUTH IJIAH MEPOIIPUATHH AJIs1 IPOBEACHUS HEOOXOAUMBIX N3MEPEHHUH Ha JeHCTBYIOLIEM
MPOBOJUTH DHEPTOAYIUT |[IPEIIPUSTHHI JJIsl COCTABICHHS SHEPTETHUECKOT0 OanaHca.
Ha JICUCTBYIOLIUX
NPEANPHUSITHSX;
Bnanets JeHCTBYIOLTIMU 3agaHus Ha pelIeHue 3a1a4 U3 NpodecCHOHaIbHON 001acTH, KOMIUIEKCHBIC 3a/1aHHS

HpaBI/IJ'IaMI/I 158 HOpMaMI/I B
00J1acTH PHEProayANTa;
OCHOBHBIMH METOIAMU
BBIITOJIHCHU A H3MepeHHI71
HpI/I HpOBeHeHI/H/I
SHEeProayanTa,
0e301acHBIMU

[IpoBecTn aHATN3 PHEPTETUIECKOT0 MACTIOPTa MPOMBIIIIIEHHOTO TPEAIPUSTHS
[IpoBecTn aHATN3 IHEPTETUIECKOTO OajJaHca METAILTYPTHYEeCKOT0 IPEAIPUATHS
CoCTaBUTh CXEMY U3MEPEHUS aKTUBHOW U pEaKTUBHOW MOIIIHOCTH

Kakne MeTOIbI CYIIECTBYIOT JIJIST OTPEICICHIS dJIEKTPUICCKON MOIITHOCTH. COCTaBUTEH CXEMBL.
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METOJIUKaMU U3MEPEHUN
MIpU IPOBEACHUN
SHEProayAnTa,
3HaTh MeTOABI 00pabOTKH 1. [lepegncnnte cCOBpeMEHHBIE AIEKTPOHHBIE OMOIMOTEYHBIE PECYPCHI U IEHCTBYIOITHIE
HAyYHO-TEXHHUYECKOU [aTEHTHbIE BEOMCTBA.
nHGOPMAITUH 110 2. Peructpanus B aieKTpoHHOM OnOInoreyHoM pecypcee Elibrary.
TeMaTHuKe ucciienoBanus; [3. CTpykTypa 3JeKTpoHHOro OubanoTeynoro pecypca Elibrary.
MeToJbl aHam3a HaydHo- Y. Ilonck crareii mo HykHOI Tematuke B Elibrary.
TEXHUYECKOU 5. IlaTenTHEBIE BeqoMcTBa Poccuu.
WHPOPMALIUH TT0 6. [TatenTHbIi IOMCK 10 TemMatuke HUP B anexTpoHHOM KaTanore Poccuiickux maTeHTHBIX
TEeMaTHKe UCCICJOBAHUSI; [BEAOMCTB.
7. Ilepeuncnute crmocoOb! 00paboTKM MaccHBOB JaHHBIX B Matlab Simulink
8. DkcrnopT MaccHBOB JaHHBIX W3 Matlab Simulink B Exel.
9. I'padmyeckoe npecTapiieHue u 00padoTKa MePEeXOAHbIX IpolieccoB B Matlab Simulink
10. I'padmyeckoe npecTaBieHne u 00paboTKa MepexoaHBIX IpolieccoB B Multisim
Ymets MPUMEHSTH METO/IBI [lepeueHb TeM U ayAUTOPHBIX KOHTPOJIBHBIX padoT AJIsi MOATOTOBKHU K 3a4eTy:
00pabOTKH HAy4HO-
TEXHUYECKOM 1. Meroas! noucka HHGOPMALIUH MIPH TNIAHUPOBAHUH HAYYHO-HCCIIEI0BATEIbCKON PadoTHI; OCHOBBI HAYYHOH U
vH(pOpMAIKK 110 2. CoBpeMeHHBIE 3JIEKTPOHHBIC OMOIMOTEKH U naTeHTHbIe BenoMcTBa Poccun, CLUA u psina MHHOBALIMOHHON PabOThI
TemaTuke ucciaenosanus; |[Epponeiickux crpat (Elibrary, ieeexplore);
IIPUMEHSATH METO/BI 3. Cnoco0bl 00paboTKM HHPOPMALIMK [TPU IPOBEACHUHN BUPTYaJIbHBIX SKCIIEPUMEHTOB B
aHaJIn3a Hay4HO- nporpamMmax Matlab Simulink, Multisim.
TEXHUYECKOH
WHPOPMAITUH TT0
TEMaTHKe HCCIIeJOBaHUS,
Brnagers METOJIaMU 00pabOTKH JTomamrnee 3aganue Nel

Hay4YHO-TEXHUYECKON
nH(pOpPMAITUH 110
TEMaTHKE UCCIIEAOBaHUS;
METOJIaMH aHaIHU3a
Hay4HO-TEXHUYECKON
nH(pOpPMAITUH 110
TEMAaTHKE UCCIIEAOBaHUS,;

1. 3apeructpupoBathes Ha caiite Elibrary.ru

2. OCyIIeCTBUTH MOWCK HY)KHBIX CTaTel U HAYYHBIX paboT mo Temaruke ceoeit HUP.

3. CkavaTh cTaTbU ¥ HAy4YHbIE PAOOTHI IO BO3MOKHOCTH.

4. 3aperucTpupoBathCs Ha caiiTe ieeexplore.org

5. OcymiecTBUTh OUCK HY)KHBIX CTaTel M HAy4HBIX paboT no Tematnke cBoeit HUP Ha
AHIJIMMCKOM SI3BIKE.

6. CkauaThb CTaThbU U HAay4HbIC pa60TI)I 1O BO3BMO>KHOCTH.
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7. OCyIIeCTBUTH ANIEKTPOHHBIA TATEHTHBIN MMOUCK HA CAlTax POCCUHACKUX IMaTEHTHBIX BEJJOMCTB.
JTomamaee 3aganue Ne2
1. DkciopTupoBath MaccuB JaHHBIX U3 Matlab Simulink B Exel, moctpouts rpaguyeckoe
M300pakeHHe, paciedaTaTh H300paxeHHe.
2. BeiBecTH rpaduueckoe n300pakeHHe NepexoIHbIX MPOIIECCOB OCHOBHBIX KOOPAUHAT
hiekTponpuBoaa B Matlab Simulink, pacniedatats n3o0pakeHue.
3. BeiBecTn rpaduueckoe n3o0pakeHHe MePEX0THBIX MPOIIECCOB aHAIOTOBOTO YCHUITUTENS B
Multisim, pacrieqaTath n300pakeHue.
3HaTh HUCTOYHUKHU HAYy4YHO- TeopeTHueckre BOMPOCHL:
TEXHUYIECKOM 1. OCHOBHBIC 0OCOOCHHOCTH HAYYHOI'O CTHJIS.
nH(GOPMAITUH 110 2. OCHOBHBIE BH/IBI TTUCHMEHHOW HAyYHOW KOMMYHHUKAIIUH.
TeMaTHuKe uccnenoBanus, (3. Hayunsrit moknan. [IpuHIMITEL, 0COOEHHOCTH | ATAIbI TOATOTOBKY.
OBITH B Kypce 4. CTpyKTypa | CTHIMCTHYECKAX OCOOCHHOCTH HayYHOTO TEKCTA.
JOCTIKECHHUN 5. Hay4Hast ctaThst: CTPYKTypa | 3TaIlbl HAMCAHHUS .
OTEYECTBEHHOW 1 6. CTpyKkTypa U coiep>kaHre OT3bIBa Ha HAYYHYIO padoTy
3apy0eKHON HayKH, /. CTpyKTypa U cOo/iep)>KaHHE TE3HCOB.
TEXHUKHU ¥ TEXHOJOTHH; |8. DTarbl HAMMCAHUS U COJIEPKAHUE PEIICH3UU.
9. Oco0eHHOCTH TOATOTOBKH CTEHIOBOTO JOKIIAA.
10. DnekTpoHHbBIE OMOIMOTEUHBIE CUCTEMBI
11. PedeparusHbie 6a3bl janHbIx Web of Science u Scopus, PUHLI. TTouck n ananus .
b OpMAITHEL. OCHOBBI HAY4HOH
KOMMYHHKAIIUU
Ymets cobuparsb, [MpakTHYecKue 3aaHus:
00pabaThIBaTh, [TpakTrueckas padora Nel «lloroToBKa HAYYHOTO TOKIAIa.
aHaJM3UPOBATh H [Mpaktuydeckas padbora No2 «[loaroToBka TE3MCOB HAYYHOTO JIOKIIAIOBY.
CUCTEMAaTHU3UPOBAThH [TpakTrueckas padora Ne3 «lIpuMeHeHe BO3MOKHOCTEH COBPEMEHHOTO OHJIAH-TTPOCTPAHCTBA B
HAYYHO-TEXHUUYECKYIO Mpolecce HayYHbIX KOMMYHUKALHH.
rH(pOPMAITHIO TIO
TEeMaTHKe UCCIeJOBaHUS;
Bnanets HaBBIKaMH cOopa, TBOpUECKHE 3aJaHuUs:

00paboTKH, aHAH3a U
crcTeMaTH3aluu
Hay4HO- TEXHUYECKOMI
nHGOpPMALIUH 110

[TpuMepHBIN IepeueHb 3aJaHui U TOATOTOBKHM K COOECEJOBaHUSIM U YCTHBIM OIIPOCAM:
1. Hayunast rpaMOTHOCTh M OTHOIIIEHHE O0IIECTBA K HayKe.
2. XapakTepHble 0COOCHHOCTH MPOCKTOB B c(hepe METaHayKH.

3. Hayuno-nonynsipusie CMU B Poccun u 3a pyOesxom.
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TeMaTHKe UCCIICI0BaHUS;
JOCTIKEHUSMU
OTEYECTBEHHOHU U
3apyOeXHOH HAyKH,
TEXHUKHU U TEXHOJIOTHH B
cBOEH
npoeccnoHaIbHON
NesITeNbHOCTH,

4. Hayynas xoMMyHUKaIus Kak IpoOiieMa IepeBoAa: JIMHIBUCTHYECKHE NMPO(GECCHOHANBHBIE U
KyJIbTYpHBIE (DaKTOPBHI.

5. Ponb 9kcriepTa B KOMMYHHUKALMU HAYKH U OOIIECTBA.

6. [Tapanayka (WM IDKeHayKa) Kak oOIIecTBEHHAS TIpodIieMa.

7. Hayka u CMU: BnusiHne HayYHOH KypHATHCTUKY Ha MHCTUTYT HAYKH.

8. lunamuka OOLIECTBEHHOrO BOCIIPUSTHS HAayKd W KOHCTPYHPOBaHHE 00pasa y4eHOro B

KYJIBTYpE.

YCTPOMCTB, a TAKKe

OIIK-5 — cioco0HOCTHI0 HCI0JIBL30BATH METOIbI COBPEMEHHOI IKOHOMHYECKOI TeOpUH NPH oneHKe 3P (PeKTHBHOCTH pa3padaThbIBaeMbIX U
e3yJIbTATOB cBOeil NpodecCHOHATILHOM e TeILHOCTH

HCCJICAYEMBIX CUCTEM U

3HaTH

KJIACCU(PUKAITIIO
METOJ0B CTaTUUECKOM
ONTHMH3ALIMU U METOIOB
peuieHus 3a1a4
JIMHEWHOTO
MIPOTpaMMHUPOBAHMUS;
METOJbI PELICHUS 3a1a4
JIMHEHHOTO
MIPOTpaMMHUPOBAHMUS;
crenyagbHbIe METOJIBI
peuieHus
ONTHMH3AIIMOHHBIX 337124
MIPU MOJIETTUPOBAHUN
CUCTEM YTIPABJICHUS;
METOJbI PELICHHUS 3a1a4
HEJIMHEWHOTO
MIPOrpaMMUPOBAHMUS;

1. [TocranoBka 3agaun ontumu3aiyi. OCHOBHEIE 3Talbl HTOCTPOSHHS MaTEMATHIECKUX
MOJICJIEN OITUMHU3AIIIH.

2. Knaccudukanus 3a1a4 OonTHMH3AIINY.
3. [TpuMepbl MOCTAHOBKH 3a/1a4 ONTUMH3AIIHH.
4. OnHOMEpHBIC 3a]1a4K ONTUMHU3ALMKU. PellieHue 3a1a4 OTHOMEPHOM ONTUMHU3ALUN

METOI0M MTPOU3BOTHON U METOJIOM IOJTHOTO mepedopa

5. OpnHoMepHBbIe 3aa4u ONTUMHU3alud. Penienue 3aga4 0fHOMEPHOM ONTUMU3ALUN
METOJIOM 30JI0TOT'O CEUCHHUS

6. OnHOMepHBIE 337291 ONTUMHU3AINY. Perenne 3a1aq 0THOMEPHOW ONITUMU3AIINH
METOA0M KBaJApaTUYHOW UHTEPHOJSLUN

7. MHoroMepHsbI€ 3a1a4u onTUMU3auu. Pemienre 3a1a4 MHOTOMEPHON ONTUMU3AIUI
METOJIOM MTOKOOPANHATHOTO CITyCKa

8. MuoromMepHsbl€ 3aJja4yi ONTUMHU3aluU. Pelienne 3aj1ay MHOTOMEPHOW ONTUMU3alUN
rpaiMEeHTHBIMU METOJaMU

9. MHoroMepHsbI€ 3a1a4u onTUMU3auu. Pemienre 3a1a4 MHOTOMEPHON ONTUMU3AIUI
METOJIOM HAaUCKOPEUIIIero crycka

10. MHoroMepHsbi€ 3a1auu onTuMu3auu. Pemenre 3a1a4 MHOTOMEPHON ONITUMU3AIIHI
METOJIOM KOH(QUTYpALIUN

11. MHoroMepHBbIe 3a1a9u onrtuMu3aIui. CUMIUIEKCHBIN METO] IpsiMoro roucka Hemmepa-
Muna.
12. [TonsTue nuueitnoro nporpammupoBanus. [locTaHOBKa 33124l TUHEHHOTO

MpPOrpaMMHUPOBAHUS B 00IIIEM BHJIE.

MeTo1bl U TEOPHUS
ONTHUMH3ALIUNA

13. I'eomeTpuyeckuii METOT pELICHHUs] 3a/1a4 JIMHEMHOIO IPOrpaMMUPOBAHMS
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14, CHMIUIeKC-MeTO T IMHEHHOTO TPOrpaMMHUPOBAHIS: 001asi CyTh METO/Ia
15. CumIneKc-MeTo ] IMHEHHOTO MPOrpaMMUPOBAHHUS: TIOPSOK PaOOTHl C CUMILIIEKC-
Ta0IuIEei
16. CuMIIIeKC-MeTO ] TIMHEHHOTO TIPOrpaMMHPOBaHus: pumep permnerus 3J111
17. TpancnopTHas 3a1a4a IMHESHHOTO IPOrPaMMHUPOBaHUs: GOPMYIMPOBKA TPAHCIIOPTHON
3agayuu
18. TpancnopTHas 3a1a4a IMHEHHOTO IPOrPaMMUPOBAHKS: MaTeMaTHIeCcKask MOAETb
TPaHCHOPTHOW 3a7a4u B OOILEM BUIE
19. TpancnopTHas 3a7a4a JUHEHHOTO MPOrPaMMUPOBAHUS: IIPUMEP COCTABIICHHUS
MaTEeMaTUYECKON MOJIEIN TPAaHCIIOPTHOH 3a1aun
20. TpancnopTHas 3aa4a TMHEHHOTO IPOrPaMMHUPOBAHUS: METOJI CEBEPO-3aMIaHOTO yIila
21. TpancnopTHas 3a7a4a JUHEMHOTO MPOrPaMMUPOBAHMSL: METO/] IIOTEHLIUAJIOB.
22. Henunetinoe nmporpaMMupoBaHue: MOHATHE, TocTaHOBKA 3anaun HIIII B oOmiem Bue.
23. Oco0eHHOCTH 3a/1a4 HEMTMHEWHOTO MPOrPaMMHUPOBaHUSI.
24. Knaccudukarmms 3amag u metogos HJIIL.
25. Henunelinoe nporpammuposanue. Meron MHOxUTeNeH Jlarpanxa.
26. Henunelinoe nporpammupoBanue. Teopema Kyna-Takkepa.

VMerb pelaTs 3a1a4u 1. Haiitu na otpeske [-10,10] aGcuuccy Touku MUHUMYyMa 3a/1aHHOM OJJTHOMEPHOU

ONTHMAIILHOTO
yIpaBICHHAS;
(hopmynupoBaTh
KPUTEPUH ONTUMH3ALIH
W ONTHMAIBHOCTH MIPH
MOJISJIMPOBAHUN CHCTEM
YIIPaBJICHUS;
MPOU3BOUTH
dhopmanmzanuio 3amad
ONITUMM3ALUH U
ONITUMAJILHOTO
yIpaBJICHUS;
MPUMEHSTh
ONITUMH3AaLMOHHBIE
METOBI JUIs

1eeBoi GyHKIIUU ¢ a0COIFOTHON MOTPEUTHOCTHIO, He TipeBbimatoreii 0,01:

U=x’ +ky -explky - x)
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HCCICNOBAHMA 1 Howmep BapuanTa &y ky
MPOEKTUPOBAHHMS
MaTeMaTHYECKUX 1 1,0 -0,85
MOJIeJIel MPOIECCOB U 2 2,0 -0,65
00BEKTOB 3 3.0 -0,45
aBTOMATHU3ALMHU U 4 4.0 -0,25
YHpaBJICHUS; 5 5,0 -0,05
6 6,0 0,15
7 7,0 0,35
8 8,0 0,55
9 9,0 0,75
10 10,0 0,95
2. MuHUMHU3UPOBATH METOI0M MHOTOMEPHOM ONTUMH3ALUU LETIEBYIO (DYHKIIUIO C

a0COJIIOTHOM MOTPEITHOCTHIO0, He TpeBbimatomei 0,01:

U:f{xl,leza-lerb-xg+exp(c-xf+a’-x§.).

Homep a b c d
BapIaHTa
1 1.0 -1.4 0.01 0.11
2 2.0 -1.3 0.04 0.12
3 3.0 -1.2 0.02 0.13
4 4.0 -1.1 0.16 0.14
3 5.0 -1.0 0.25 0.15
6 6.0 -0.9 0.36 0.16
7 7.0 -0.8 0.49 0.17
8 8.0 -0.7 0.64 0.18
9 9.0 -0.6 0.81 0.19
10 10.0 -0.5 0.94 0.20

3. Pemnte 3a1auy IMHEHHOTO MPOTPaMMHUPOBAHUS T€OMETPUUECKUM METOIOM:
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aJ1lemernm HﬂaHupyeMble Ol{eHOllele cpe()cmea 06pa306ameﬂbﬂoﬁ
Komnemernyuu pesyrbmanbl 06)/‘{87-!1/[}1 npozcpammbol
f =2x, +3x, > max
2%, +X, <10
—2% +3X, <6
2%, +4x, =8
X, % =0
4. Pemmts 3a1auy TMHEMHOIO IPOrpaMMUPOBAHUS CUMILIIEKC-METOLOM:
f =2x + 7%, > max
—2X%, +3%, <14
X+ X, <8
X, X =0
S. PemmTe TpaHCIOPTHY!O 3a1a4y JIMHEHHOTO IPOrpaMMHUPOBaHUS.
Ha cxnmagax A, B, C umerorcst 3amacel mpoaykuuu B kommdectBax 90, 400, 110 T.
cootBercTBeHHO. [loTpeburenu M, H, K pomkHBI NOAy4uTh 3Ty NPOAYKLHIO B
konuuectBax 140, 300, 160 1. coorBercTBeHHO. HaiiTu Takoll BapuaHT NMPUKPETICHUS
MIOCTABIIMKOB K MOTPEOUTENAM, TP KOTOPOM CyMMa 3aTpaT Ha MEepeBO3KH Obuia Obl
MUHUMaJIbHOH. Pacxozp! o nepeBo3ke 1 T. MpoayKIMK 3aJjaHbl Ta0buuLei (y.e.).
2 5 2
4 1 5
3 6 8
Bimanets METOJNKON CBEICHHUS

MPAaKTUYECKUX 3a7ay
ONITUMH3ALIUH K
KaHOHMYECKOH hopme
(popmanuzanuu 3anaq);

1. B pe3ynbTaTe sSKCIEpuMEHTa ONPEIEIICHbl 3HAYEHHUSI HEKOTOPOW BEJITMYUHBI Y — ya(xi)

, COOTBETCTBYIOIIIUE ONPEAEIECHHBIM 3HAYEHUSIM JPYroi nepeMeHHon X — X . [Ipu atom
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aHAINTHIECKUM
KOHCTPYHPOBaHUEM
ONTUMAJIbHBIX
PETYIATOPOB U
MPaKTHYCCKUMHU
croco0aMu ornpeeneHus
K03 HUITUEHTOB
CTaOMIM3UPYIOIIETO
yIIpaBICHUS.

YCTaHOBJEHO, YTO MEXIy BEJIMYMHAMH Y M X CyllecTByeT (GYHKIUOHAIbHAS

3aBUCHMOCTD, IIpUdeM BUJ QYHKIUH Y = f(xi): aXi2 +bx; + ¢ uzBecren. Tpebyercs ¢

MMoOMOIIbIO METOJAa MHOI‘OMCpHOfI ONTUMHU3AIMKU  OHNPCACINTL TAaKOC 3HAUCHUC

mapaMeTpoB a,b,C 3ToH (QyHKIHMH, TPU KOTOPBHIX CyMMa KBaJpPaToB OTKJIOHCHHM

3KCHepI/IMeHTaJIBHLIX JTAHHBIX OT pacquHI)IX 3HaLIeHI/H71 6y[[eT MUHUMAJIbHA.
n -
U=>1y"(x)-y" (%) — min .
i1

[Tocme 9TOoro, s HaWACHHBIX 3HAYCHUH Ko3(pduiueHroB a,b,c  HeoOXoauMo

OCTPOUTh rpaduk (QyHKIHU Y' = f(X) U OTMETUTh Ha HEM OHKCIePHUMEHTaJbHbIC
TOYKU. 3HAYCHHs MapaMeTpoB a,b,C ciemyer uckath ¢ aOCOJTIOTHON MOTPEUTHOCTHIO
e =0,01.
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X; 3mauenus y; = y(x;)

Ne 1 Ne 2 Ne 3 Ne 4 Ne 5 Ne 6 Ne 7 Ne 8 Ne 9 Ne 10
1 2.05 2.09 2,02 1,99 2,23 2.07 2,18 -0.10 -0.16 2.09
2 1.94 2.05 1,98 2,03 2.29 2.17 2.43 -0.21 0.01 2.31
3 1.92 2,19 1.67 2,20 2,27 2,21 2.40 0.01 0,10 2,72
4 1.87 2,18 1,65 2,39 2.62 2.31 2.43 0,05 0.16 2,77
5 1.77 | 217 157 | 219 | 272 | 210 |265 |-013 |005 |2.78
6 1.88 2,27 1,42 2,61 2.82 2.09 2.75 -0.23 0.35 2,97
7 1.71 | 2.58 137 | 235 | 313 | 212 |267 |-021 |0.19 |3.00
8 1.60 2,73 1,0I7 2.60 3.49 1.63 2.66 -0.43 0.50 3.51
9 156 | 282 | 085 | 2.55 | 382 1.78 | 263 |-057 |074 |343
10 1.40 3.04 0.48 2.49 3.95 1.52 2,75 -0.44 1.03 3.58
11 150 | 3.03 | 035 | 250 | 422 116 | 241 |-044 |1.06 |3.58
12 1.26 3.15 -0.30 2,52 4.48 1.07 2.24 -0.83 1.49 3.51
13 099 | 362 | 061 | 244 | 506 | 085 |212 |-078 | 1.79 |3.82
14 0,97 3.85 -1.20 2.35 5.50 0.56 1.74 -0.81 2.03 3.90
15 0.91 4.19 -1.39 2.26 5.68 0.10 1.57 -1.06 2,22 3.77
16 0.71 4.45 -1.76 2,19 6.19 -0,25 1.17 -1.41 2.50 3.81
17 0.43 4.89 -2.28 2.24 6.42 -0.65 | 0.906 -1.40 2.88 4,00
18 0.54 5.06 -2.81 2.34 7.04 -1,06 | 0.63 -1,70 3.21 3.97
19 0.19 5.63 -3.57 1.96 7.57 -1.66 | 0.25 -1.96 3.63 4,08
20 0.01 5.91 -4.06 2,19 8.10 -2.01 -0,01 -1.91 3.90 4.08

2. Vcnonb3ys YWCIEHHBIH METOJ MUHUMM3AllMM, HaWTH ONTHUMAaJbHOE 3HAYCHHE
[MOCTOSITHHOM BPEMEHM M BPEMEHM 3aIla3/IbIBaHUs Ul YKAa3aHHOM KPHMBOM pasroHa Ipu
Kod(puImeHTe nepegadn 0,1m%c. KpuBas pasroHa aHaIUTUYECKH OIMCHIBACTCS
BBIPAKECHUEM:

0, nput<r

h'(t)= s
() k(l—ﬁ T J, nput>t
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WuTepBan pa3outs Ha 10 yuactkoB. COCTaBUTH alTOPUTM PEIICHUS U PeaInu30BaTh €ro
Ha OBM. CpaBHUTH pe3ynbTaThl pacueTa ¢ pe3yJbTaToM IpadUyecKoro OmpeeieHUs
MCKOMBIX BenuuuH. [locTpouth h(t) 0 pe3ylbTaTaM YHCICHHOIO OINpeAeNieHUus U

rpaduueckoro onpeneacHus Ha OAHOM rpaduke.

OcHoBHoW

@)HOBHOVI
<
GtHoBHOI

@HOBHOM 7

HOBHOW
OcHoEBCH#0 EDICHIO EDO#HIO EDOHIO EDOHIO EDCHIO BHOW
Bpewms, c

3. B kaMepHOU IeYM MPOUCXOIUT HArpeB 3arOTOBKU:

Tonnmmso
-—
TPH

V1

Tl'IOB
TCM

[TapameTpamu HarpeBa sIBISIFOTCS:

V1 — pacxoJ TOIINBA B TEYb, Mg/ll;

Tcm — cpeaHeMaccoBas Temreparypa 3arotoBku, °C;
Tpr — TemMmepaTypa padodero npoctpaHcTsa neuw, °C;
Tros — TEMITepaTypa MOBEPXHOCTH 3aroToBkH, °C;

T1; — TeMneparypa LeHTpa 3aroToBkH, °C.
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B kauecTBe ynpaBIsfoniero Bo31eiCTBUE 371eCh BHICTYIAET PACX0/l TOILIINBA.

3a 3amanHoe Bpems T HeoOXOAMMO OOECHeunTh HarpeB 3aroTOBKHM OT 3aJaHHOMN
HayaJbHOW TeMIepaTypbl T° 1o 3amaHHON KOHEYHOI TeMnepaTypbl T, npu
MUHUMaJIbHOM Pacxo/ie TOILIMBA.
Jlanee HY)XHO CBECTHM IMOJIYYCHHYIO BapHAIlMOHHYIO 3a/ady K 3a7ade HEJIUHEHHOTO
MpOrpaMMHUPOBaHUSI W pPEMIUTh €€ YUCICHHbIM MeTtojoM. [lns  ompeneneHus
OTrpaHWYCHUH 33JaHHBIX SBHO MCIOIB30BaTh METO MTPaHBIX QYHKINH.
Iapamempel 3a0auu: HayallbHAs TeMIlepaTypa T° = 0 °C; koHeuHas temmeparypa TX =
1250 °C; Bpems narpeBa T=250 muH.

Jnsi 9UCIEHHOTO pEIIeHHs] PEKOMEHIYETCS MCIIOJIb30BaTh CICAYIOIINE 3HAUYCHUS
mapaMeTpoB 3ajayu: Imar mo BpemMeHu h=1 MuH; KO3(pdHIHMEHT MacmTaOupPOBAHHUSI
YIIPABJISIFOIIETO BO3ICHCTBHUS (k1)2: 107

[Mopsmox [TocTosiHHbIE
No Yucno P
nudhepeHInaTbHOTO BpEMEHU

BapHaHTa aCTKOB
P yi YPaBHEHUS T, | To | T3

5 1 100 - -
50 | 20 | -
85 - -
35 | 30 | -
80 -] -
40 | 40 | -
25 | 25 | 25
90 - -
50 | 25 | -

110 | - -

OO N OO AW DN
NP WNFPIDNRFPDN

N BlwoOo| A~ AW

[HEY
o
[N

3HaTL

- MCTOJBI COBpCMeHHOﬁ

1. Kakue MCTOAbI COBpeMeHHOﬁ SKOHOMHYECCKOM TCOPUHU NPUMCHAKOTCA IJIs1 OLICHKH

HayLIHO-I/ICCJ'Ie,Z[OB aTCJIbCKas
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SKOHOMHUYECKOW TEOPUHU
MIpH OLICHKE

3¢ (heKTUBHOCTH
pa3pabaThIBACMBIX U
HCCIETyEeMbIX CUCTEM U
YCTPOMCTB, a TAKXKe
pEe3yAbTaTOB CBOEH
npoeccnoHaIbHON
JIeSITeIbHOCTH,

bddextuaocTrn HIAP?
2. Kakue ucxoHple TaHHBIC UCTIONB3YIOTCS MPH PacueTe SKOHOMUYESCKON 3PPEKTUHOCTH?
3. Uto Takoe CpOK OKYIaeMOCTH 3aTpaT, CBSI3aHHBIX C BHEJPCHUEM HOBBIX 00pa3Il0B TEXHUKH?

pabora

YmeTh

- IPUMCHSATDH
COBPEMEHHBIE METOIbI
pacyeTa S3KOHOMUYECKOM
3¢ (HEKTUBHOCTH K
pe3yabTaTaM BHEAPEHHUS
paspabatsiBaemoit HUP,

[TpoBenuTe MPUMEPHBIN pacyeT SKOHOMHYECKOH (D PEKTHBHOCTH OT BHEAPEHHS PE3YJILTATOB
BhInonHsIeMor HP

Bnaners

- METOAMKAaMHU pacuera
SKOHOMUYECKON

3¢ HEKTUBHOCTH.

[IpuBenuTe onmucanne METOAMKH pacdyeTa IKOHOMHUECKOH 3(h(DEeKTUBHOCTH Ha TIpUMEpE
BHEAPEHUS PE3YIbTAaTOB BblonHsiemonn HIP.

OIIK-6 — rOTOBHOCTBIO M0JIb30BATHCS OCHOBHBIMH MeTOAAMM 3a1LMThHI POM3BOJACTBEHHOI'0 NEPCOHAJIA U HACeJeHHsI OT BO3MOKHBIX NOC/AeACTBUI aBapuii, kaTacTpod,

CTUXMIHBIX 0€1CTBU

i

3HaTh

COBPEMEHHOE COCTOsIHUE
TEOPUHU UCKYCCTBEHHOTO
WHTEJUIEKTa,;

OCHOBHBIE METO/IBI
TEOPUHU UCKYCCTBEHHOTO
WHTEJUIEKTa,

METO]Ibl TEOPUH
HCKYCCTBEHHOTO
WHTEIJIEKTa, KOTOphIe
MIPUMEHSIOTCA B

pOoOOTOTEXHHUKE;

'Y Ka)KuTe MpaBUIIbHBIN BAPHAHT MAaTEMAaTHYECKOTO ONMCAaHU S B JJAHHOM MOJIEIN HelpoHa

MeTtoabl HCKYCCTBEHHOTO
WHTEIUIEKTa B MEXaTPOHUKE U
[pOOOTOTEXHUKE
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YMeTh

HAXOJIMTh MPEUMYIIECTBA
U HEJOCTATKU
paSJ]I/I‘IHLIX METOA0B
HCKYCCTBEHHOT'O
MHTEJUIEKTA;
OpI/IeHTI/IpOBaTBCH B
paSJ]I/I‘IHLIX METOodax
TEOPUHU UCKYCCTBEHHOTO
HMHTEJUIEKTA;
OpI/IeHTI/IpOBaTBCH B
METO/aX TEOPHUU
HCKYCCTBEHHOTO
HUHTCIIJICKTA, KOTOpI)Ie
MPUMEHSIFOTCS B
poOOTOTEXHUKE,

n

i=1

n
i=1

3) S, = Zn:WiXiWO

i=1

Bnanets

MEPBUYHBIMU HABBIKAMHU
HpI/IMeHeHI/ISI pa3HI/I‘IHLIX
METOJIOB
HCKYCCTBEHHOTO

[MosicanTe Ha3HaueHue f B mpocreiimieit Moenn HelipoHa
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UHTEJUIEKTa,;
HaBBIKAMH OCHOBHBIX W,
METOZOB TEOPUHU
HCKYCCTBEHHOTO
MHTEJUIEKTA,; X / @
HaBbIKAMHM TCOPHUH S y
HCKYCCTBEHHOTO f —
WHTEIJIEKTa, KOTOPhIE X @ ’
NPUMCHSIOTCS B -
POOOTOTEXHUKE;
X —)
1) f — pynkums aktuBanuu. [IpUBOANT BBIXOAHOE 3HAYCHUE HEHPOHA K 3HAUCHHUIO B THAIA30HE (-
1;+1)
2) f — dynkums aktuBaimu. [IpUBOIUT BBIXOJHOE 3HAUCHHE HEHPOHA K 3HAUCHHUIO B JMAIa30He (
—00;400)
3) f — hyHKIMS HeakTHBALH
3HaTh - 3HaTh MEPEYCHb U 1. B kakux JIOKyMEHTaxX OTpPa)KeHbI MepedeHb MEPOIIPUATHIA IO 3aIuTe epcoHana B (opc-
coJiep)kaHue OCHOBHBIX  [Ma)KOPHBIX CUTYaIHsX?.
HOPMAaTUBHBIX 2. Uto Takoe IJ1aH 3BaKyaluu nepcoHana?
JIOKYMEHTOB U 3. Kakne coBpeMeHHBIX TEXHUYECKUE CPEICTBA HCIIONB3YIOTCS IPH MTPOBEICHUH aBapUITHO-
MEPOTPHSITHH 110 criacaTeNbHBIX padoTax.
OpTaHU3alMH1 3aIUTHI 4.KaxoBa poJib cHCTEMBI OTIOBELICHHUS TIPH OPraHU3aL|H CIacaTeNIbHbIX paboT?
MIPOM3BOJCTBEHHOTO Hayuno-nccnenoBarenabckas
MepcoHaia M HaCeJIeHUs pabota
OT BO3MOXHBIX
MIOCJIEACTBUN aBapHi,
KatracTpod), CTUXMHHBIX
O€eJICTBUI OCHOBHBIE;
YMetb - OpPraHu30BaTh 1. CocTtaBuTh IPUMEPHBIH IIJIaH MPOBEAESHHS ClIacaTeIbHBIX paboT MpH 0OpYyIIEHUSIX 3MaHIH U
HEOTJIOXKHBIE COOPY>KEHHH.




CmpykmypHhbiii CmpyxmypHhbliil 21emenm
PYKINYP Inanupyemvie PYRIPp .
aj1emenm Oyenounvie cpedcmea 00pazoeamenbHol

pe3yibmamol 00yueHuUs

KoMnemeHyuu npocpPaMMbl

criacaTebHBIC PabOTHI 2. OnuimyTe IpaBmiIa OKa3aHus IepBOM MTOMOIIY TTOCTPAAABIITNM TIPH U3BJICUCHUH UX U3 3aBaJIOB
MIPU JIUKBUIAITUT (TIpY IOpaXKEHUU CKTPUICCKUM TOKOM U APYTUX CUTYaIUIX).
MOCTIEACTBUN aBapu,
KaTacTpod ¥ CTHXUUHBIX
OeCTBUI,

Bnanets - METOJIAMU NIPOBEAEHUA |B KaKo# MmocienoBaTeIbHOCTH MPOBOJIATCS peaHUMALMOHHbBIE JEUCTBUS: MIPSAMON Maccax
aBapUItHO-CIIACaTEIbHBIX (CEP/Ia, HCKYCCTBEHHOE JIbIXaHUE, BOSHUKIIKNX B PE3yIbTaTe MOPAXKEHUS DICKTPUIECCKUM TOKOM?
paboT.

IHNPOPECCHOHAJIBHBIE KOMIIETEHIIUH

IMK-1 — cmocoOHOCTBIO COCTABIATH MATEMATHYECKHE MOIEJIM MEXAaTPOHHBIX M POOOTOTEXHHYECKHX CHCTEM, HX MOACHCTEM, BKJIOYAs UCTIOJTHUTEIbHBIE,
HH(pOPMALIMOHHO-CEHCOPHBIE U YIIPABJIAIONIUNE MOAYJIH, ¢ IPUMEHEHHEM MeTOoA0B GopMAaJILHOI JTOrMKH, METO0B KOHEYHbIX ABTOMATOB, ceTeil IleTpu, MeTonoB
HCKYCCTBEHHOT0 HHTEJLIEKTA, HEUETKOM JIOTHKH, TeHeTHYEeCKUX AJITOPUTMOB, HICKYCCTBEHHBIX HEHPOHHBIX U HelPO-HEeYeTKHUX ceTeil

3HaTh OCHOBHBIE ITPUHLIMIIBI [losicHuTe Ha3HaYeHue X1-Xxn B OpocTeilield MoAenr HelpoHa
npu pazpaboTke
MaTEMATHUYCCKUX
MoJIeJIell MEXaTPOHHBIX U
POOOTOTEXHUIECKHIX
CHUCTEM, UX IIOJACHUCTEM,
METOABI IPOSKTUPOBAHUS

WHTEJUIEKTYaTbHBIX
CHCTEM TIpH pa3paboTKe

MaTEeMaTHYECKUX MeTo/ibl HCKYCCTBEHHOTO
MoOJIeTIell MEXaTPOHHBIX U WHTEIIJICKTa B MEXaTPOHUKE U
POOOTOTEXHUIECKHIX POOOTOTEXHUKE

CHCTEM, MX IOJICUCTEM,;
MIPUHIIUTIBI Pa0OTHI
OCHOBHBIX METO/OB
HMCKYCCTBEHHOT'O
MHTEIIEKTA;

VMeTh COCTaBJIAATh MumuBuayansHoe 3ananue Ne3 3amaun kinactepusanuu. Meron mrpados. J[Be onieHku Gm30cTH
MaTeMaTHYECKUE MOJIEITU [00pa3IioB U KJIACTEPOB.

MEXaTPOHHBIX U
POOOTOTEXHUYECKHX
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CHCTEM, UX TOJICHCTEM;
MPUMEHSTH METO/BI
MPOEKTHPOBAHUS
MHTEIUIEKTYaJIbHBIX
cHCTeM IpH pa3paboTke
MaTEMATHUYCCKUX
MOZEJIe MEXaTPOHHBIX U
POOOTOTEXHUYIECKHX
CHUCTEM, UX IIOJACHUCTEM,
MPUMEHSTH METOIbI
HCKYCCTBEHHOT'O
WHTEJIEKTA B
MeXaTpOHUKE
poOOTOTEXHUKE;

X —(%)

1) x1-Xp - BXOJHBIC CUTHAJIBI HEHpOHA

2) X3-Xp, - BBIXOJJHBIE CUTHAITBI HEHpOHa
1) X;-X, - pUKCHPOBAaHHBIC KOHCTAHTHI HEHPOHA

Bnaners

HaBBIKaMU pa3paboTKu
MaTEMaTHIECKUX
MOJIENIEd MEXaTPOHHBIX U
POOOTOTEXHUYECKHX
CHCTEM, HX IOJICUCTEM;
HaBbIKaMU MPUMEHECHUS
METOI0B
MTPOEKTUPOBAHUS
HMHTEIICKTYaIbHBIX
CUCTEM IIpH pa3padoTKe
MaTeMaTUYECKUX
MOJIeNIEd MEXaTPOHHBIX U
POOOTOTEXHUIECKHIX
CHCTEM, HX IOJICUCTEM,;
MIPUMEHSTh METO/IbI

Kaxue napametpsl cuctemsl ynpasienus 1T koppektupyer HelipoperysisTop B mporecce
MOCIIEAYIONINX IIUKJIOB 3allycKa JBUTATENs?
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HUCKYCCTBEHHOTO
WHTEIJIEKTa B
MEeXaTpOHUKE U
poOOTOTEXHHUKE;
3HaTh OCHOBHBIE IIOHATHA U TeopeTnueckue BOMPOCH! AT 3a4eTa
METO/]Ibl TEOPUHU 1. CnyuaiiHble BEIMYMHBI, UX BHUJIBIL.
BEPOSITHOCTEN U 2. Pan pacnipenenenus. @yHKIMs pacnpeneneHus, ee cBoicTra. [ImoTHOCTh pacnpenenenus,
CTaTHCTUYECKOTO CBOMCTBA.
aHaJlM3a pe3yIbTaToB 3. YnciaoBble XapaKTepUCTUKU CITy4allHBIX BEJIMYMH: MaTEMaTHYECKOE OKUaHNUe, TUCTIEPCHUs,
JKCIIEPUMEHTA; CpeliHee KBaJApaTHUECKOe OTKIIOHEHHE.
OCHOBHBIE ITOHATHS U 4. HopMasibHbIN 3aKOH pacipeneieHus C1y4yailHOl BETNYUHBL.
METOAbI AUCHEPCUOHHOrO 5. CUCTEMBI CIy4alHBIX BEIUYHH. 3aKOH pacrpeaeicHus. YucaoBble XapaKTEpUCTUKHA CUCTEMBI
aHaJu3a; CITy4alHbIX BEIMYUH. 3aBUCUMOCTbH CIy4YalHbIX BETHYHUH.
OCHOBHBIE TIOHATHUS U 6. [IpenMeT MaTeMaTHYECKOH CTaTUCTHKH. | eHepalibHast COBOKYITHOCTh M BBIOOPKA.
METOJTIBI PeTpecCHOHHOTO (BapuannoHHbIHA psa. [lomuron. ['mcrorpamma. Ommuprdeckas pyHKINS pacipeeIeHusl.
aHaJu3a; 7. CTaTuCTHUYECKHE OLEHKU TapaMEeTPOB paclpeesieHHs FTeHepalbHON COBOKYITHOCTH.
OCHOBHBIE TIOHATHUS U 8. Craructuueckas npoBepka rumnote3. Kputepwii cornmacus. Kpurtepwit [Tupcona.
METO/bI 9. KoppensiunoHHbIi aHanu3. OMIUpHYECKUi KO3)HUIMEHT KOPPEALHH.
KOPPEISLMOHHOTO 10. HaxoxxeHre ypaBHEHHS JIMHEHHOM perpeccuy METOJ0M HaUMEHBIINX KBAJIPATOB. HONONHHTENLHBIC I1ABbI
aHaIIN3a; 11. OnHOQAKTOPHBIN TUCTIEPCUOHHBIN aHAIIH3 MaTeMaTHkH
12. TlonsTHe 0 IByX(aKTOPHOM JAUCIIEPCHOHHOM aHAJIN3e
13. ®yHKIMOHANBHAS, CTATUCTUYECKAs: M KOPPEISLMOHHAS 3aBUCHMOCTH
14. Jluneitnas napHas KOppensuus
15. Koo urment koppensiyu
16. KoppensuoHHOEe OTHOLIEHNUE U HHAEKC KOPPEIALUH
17. MHOTOMEPHBII KOPPENAINOHHBIN aHaIH3
18. Ilapnast perpeccnoHHast MOJIETh
19. Henmneitnas perpeccust
YmMmeTs MPUMEHATH METO/BI [IpumepHBIE MPAKTUUECKUE 3a1aHUS

JMCIIEPCHOHHOTO,
pEerpecCuoHHOrO,
KOPPEISAIIMOHHOTO
aHasmn3a;

Bamanne 1.
BCJIMYHUHBI:
Y\ X 2 5 8
0,4 0,15 0,30 0,35

3amaHo pacmpenesieHHe BEpOATHOCTEH IUCKPETHOW JBYMEPHOM CIlydaiHOU
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BBISIBJISITh, CTPOUTH U | 0,8 | 0,05 | 0,12 | 0,03 |
pemaTh MaTeMaTUYeCKue |HaiiTu 3aKOHBI paclpeiesieHUs COCTABIAIOMNX, KOI(GUIMEHT KOPPEIALHH.
MOJICIH TIPUKIIATHBIX 3ananue 2. Ilo KOppensuuoHHOH Tabnuie MOCTPOUTh SMIMPHYECKHE IMHUK perpeccuu Y 1mo X,
3a1ay; X mo Y u o0e BHIOOpOUYHBIE TMpsIMBIE JIMHEHHOW perpeccuu. Bwramcnuts ko3ddunmenT
00CykJaTh CIIOCOObI KOPPEJSALUH U KOPPETIALMOHHOE OTHOIIEHHE.
3¢ (HEeKTUBHOTO pelICHUs
3aJa4, paclo3HaBaTh Y \ X 1 2 3 4
s} dexTnBHEIE 2 3 2 6 4
PE3YyIbTATHL OT 0 3 10 10 9
HedPEKTUBHBIX; 5 5 8 20 20
Bnagers HaBbIKaMU MOCTpoeHud U ([[puMepHble npakTHUYeCKHe 3aJaHus
CLICHU = . 9 X = .
p Bananue 1. ITo BeiGopke 00bema M= 35 naiinen CpeIHUI BeC X =190 T U3JEIUI, U3TOTOBICHHBIX|
MaTeMaTHYECKUX m =40 v =180
MoIeJIeN IPHKIIATHBIX Ha TIEPBOM CTaHKE; MO BhIOOpKEe oObema HalJIeH CpelHUIl Bec y= I U3OCIIHIA,)
. 2
sazad; . D(x)=702
M3rOTOBJICHHBIX HAa BTOPOM CTaHKe. ['eHepaJbHbBIE IUCIEPCHU W3BECTHBI: ,
croco0aMu OLEHUBAHUS
3HAYUMOCTHU U D(Y) =802 a=001
. Tpebyercsa mpu ypoBHE 3HAYMMOCTHU ~<  TIpOBEpPHUTH HYJIEBYIO THIIOTE3Y|
PaKTUYECKON H, :M (X): M (Y) .
NPATOAHOCTH npu KOHKYpPHUPYIOLIEH TUIOTE3E
HOJYYEHHBIX a) H, M (X)# M(Y),
Pe3yJILTATOB; 6) H: :M(X)>M(Y)
Baganue 2. [l BpeMEHHOro psja Y, HaWTH cpelHee 3HAuYeHHE, CpPeJHEe KBaJpaTH4ecKOe
OTKJIOHEHHE M KOO DHIMEHTHI aBTOKOppENsIMy juisi jara T=1u 1= 2.
t 1 2 3 4 5 6 7 8
Y, 21 17 29 31 32 36 35 36
HaiiTi ypaBHEeHHE TpeHAa, CUATasl TPEH JTMHEHHBIM.
3Hathb OCHOBHBIE oMpesielieHns (I eopeTHdecKkne BOIPOCHI I 3a4eTa

U TIOHSITUS TAKUX
pa3lesioB MaTeMaTHKH
KaK KOHCYHBIC aBTOMAThI
W JIBOMYHBIC TPYIITOBHIC

Crernriassl MATEMATHKH

1. [lonsTHE KOHEUYHOrO aBTOMATA.

2 AndaBuTHI, OCIEOBATEIHHOCTH, BHYTPEHHUE COCTOSHHUA.
3. [IpencraBieHnst KOHEUHBIX ABTOMATOB B BUJE rpada.

4 [IpencraBieHusi KOHEUHBIX ABTOMATOB B BUJE TaOJIHIIBL
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KOJIBI; 5. OTobOpaxxeHusT aBTOMATOB.
6. [lokpeiTHE aBTOMATOB.
7. OKBHUBaJICHTHOCTH ABTOMATOB.
8. OKBUBaJICHTHBIE COCTOSIHUS.
9. MuHUMU3aHS aBTOMATOB.
10. JIBOMYHBIN CUMMETPUYHBIN KaHa.
11. Konmposanwue u gekoaupoBaHue.
12. BitoyHbIe KOJIBI.
13. MeTtoauKa MaTpUYHOTO KOAMPOBAHMSL.
14. ['pymmoBsie KOmpI.
15. Tabnump! TeKoANPOBAHHUS.
16. Konpr XemMunra.
17. CoBepIrieHHBIC KOJIBI.
18. BeposTHOCTh OMIMOKY TEKOANPOBAHHS.
Ymets BBISIBIISITH, CTPOUTH U [ IpumepHBIE PaKTHYECKUE 3a1aHUS
penaTh MaTeMaTH4eCKUC 3ananue 1. IlycTh —xKoHeuHbI aBToMaT llomagum Ha BX0J OECKOHEUHYIO
MOJIC/H TPUKITATHBIX [OCIIeI0BATEIbHOCTD , T
3anat, [loka3aTte, YTO MOCIEOOBATENBLHOCTh Ha BBIXOAE, HAYMHAs C HEKOTOPOTro MecTa, OyzeT
00Cy>KIaTh CrIOCOObI -
addexTnBHOTO pemenus | CPHOAHTCCKON.
3a1a4, PACIIO3HABATh 3ananue 2. Jloka3ark, 4TO €CIIM PACCTOSTHHE MEX/TY KOJAOBBIMHU CJIOBAMH PaBHO 7, TO KOJI
> deKTHBHEIE crioco0eH 00HapyXHUBATh JI0 LIECTH OMMOOK M UCTIPABIATH 0 TPEX OLIMOOK.
pe3yabTaThl OT
Hed(pPEeKTUBHBIX;
Bnanets ciocobamu onennBanus  [[[pumepHBIe MpakTHYECKHE 3a1aHUS

3HaYUMOCTH H
[PaKTHUYECKOH
MIPUTOTHOCTH
MOJTyYEHHBIX
pe3yibTaTOB;
MaTeMaTHIECKUM
anmnapaToM M HaBbIKAMU
€ro MCIOJIb30BaHuUs K

3a}laHI/Ie 1. MI/IHI/IMI/I3I/Ip0BaTB YHCJIO COCTOSIHUM CJICAYIOLICTO aBTOMATA:

Crenyromiee COCTOSIHHE

Brixon




CmpyxmypHulil CmpyxmypHuvltl 21eMeHm
PYKINYP Inanupyemvie PYRIPp .
nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll

pesyrvmamul 00yueHUs.

KOMNnemeHyuu npozpammol

OIMCAHHUIO, aHAN3Y, 2 3 3 1 0
TEOPETUICCKOMY U
AKCIIEPUMEHTATBHOMY 3 4 4 1 0
WCCIIeIOBaHNIO 00IacTh
4 4 4 0 1
MEXaTPOHUKH U
pO6OTOTeXHI/IKI/I; 5 5 6 1 1
6 6 5 1 1
3amanue 2. IIpeanonaoxkuM, 4To MO JBOMYHOMY CUMMETPHUYHOMY KaHAIy NEPEIar0TCS CTPOKH
mnHeI 14.
a) KakoBa BepoSTHOCTB TOTO, YTO POBHO IISITh CHMBOJIOB OyIyT MPUHSATHI HSMTPABHILHO?
0) KakoBa BepOsATHOCTB TOTO, UTO HE OOJIBIIE MATH CUMBOJIOB OYAYT IPUHSTHI HEMPABUIBHO?
3Hath AJIEMEHTHI U anmapatel  [[lepedeHb TeopeTHYeCKuX BOIPOCOB K SK3aMEHY:

THIPABIMYECKUX U
ITHEBMATUYCCKUX CUCTEM
NPUBOJOB;

MIPUHLIMIIEL TOCTPOEHUS
MPUHIUIIMATIBHBIX CXEM
THAPO- U
ITHEBMOIIPUBO/IOB;
METO/IbI TOCTPOEHUS
CHUCTEM YIIPABJICHUA
THZIPO- H
ITHEBMOIIPUBOJIAMH Ha
3IEKTPOPENECHHBIX
JJIEMEHTAaX, a TAK)Ke Ha
CTPYMHBIX JIEMEHTaxX U
Ha
THOKOIIPOrpaMMHUPYEMBIX
KOHTPOJLIEPax;
MaTEeMaTHUYECKHE MOJCIIN
MCXATPOHHBIX U

1. CpoiicTBa paboOYHX KHAIKOCTEH.

2. OCHOBHBIC TTOHATHSI U OTIPEACICHHUS HKUIKOCTH.

3. I10THOCTH U yAENBbHBIN BEC KUJIKOCTH.

4. CKUMaeMOCTh JKUAKOCTH.

5. KoaddunueHt 00beMHOT0 CoxaTusl.

6. Koadduiment TermoBoro pacumpeHus.

7. Mopynb ynpyrocTt >KUKOCTH.

8. BSI3KOCTh KUIKOCTH.

9. KoadduimeHT KHHEMaTHYECKOH BI3KOCTH KHUIKOCTH.

10. Kapuranus xujaxocTd, CriocOOBI MTPeI0TBPAIICHHUSI.

11. OO6muTeparus JKUIKOCTH.

12. I'uapocraTrika, OCHOBHBIC TIOHSTHS M OTIPEIEIICHUSL.

13. [oHsATHE THAPOCTATHYECKOTO JIABJICHHUSI.

14. EnuHULE 3MEepeHUs THAPOCTATHISCKOTO IaBICHHS.

15. CBoliCTBa THAPOCTATUIECKOTO JIABIICHHS.

16. [ToHsTHS THAPOCTATHUSCKOTO JABJICHUsS: a0COMOTHOE, aTMOC(epHOE, M30BITOYHOE U Ba-
KYYM.

17. Huddepenumansupie ypaBHeHUs Ditnepa Ui paBHOBECHUS KUAKOCTH.
18. OCHOBHOE ypaBHEHHE THAPOCTATHKH.

I'mapaBivka U rUAPaBINYECKUE

CpCACTBa aBTOMATHKH




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
91eMeHm Oyenounvie cpedcmea obpazoeamenvbHou
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
POOOTOTEXHUUECKHUX 19. 3akoH Apxumena.
cucrteM, ux noacucrem, |20. 3akon ITackans.
21. MexaHHu3M ¢ HCMOIb30BaHUEM yPaBHEHUS THIPOCTATUKH, JOMKPAT. U MYJIbTUILTHKATOP.
22. MexaHu3M € UCIOJIb30BAaHUEM YPABHEHUS THMIPOCTATUKH, MYJIBTUILIUKATOP.
23. M3mepenue naBneHus sKUAKOCTH.
24, PaBHOBecHE KUAKOCTH B COOOIIAIONINXCS COCYAAX.
25. Cuna naBneHus >KUAKOCTH Ha BEPTUKAIBHYIO CTCHKY.
26. Cuna naBneHus )KUAKOCTH Ha TOPU30HTAIBHYIO CTCHKY.
27. Cuna gaBjieHus )KUIKOCTH Ha HAKIOHHYIO CTCHKY.
28. OnpeneneHne TONMIUHBI CTEHKH.
29. lMunponmHaMuka, OCHOBHBIE OIIPEIEICHNSI.
30. ['eomeTpHst IOTOKOB KUAKOCTH.
31. Knaccudukaius moTokoB >KHIKOCTH
32. Pexumel apmxenns xxuaxocta. Yucno PeiiHonbaca.
33. JlaMyuHapHBIN PEKUM IBMXKEHUS KHUIKOCTH U €T0 3aKOHOMEPHOCTH.
34. Pacxon u cpeqHsist CKOPOCTh MOTOKA MPH JTAMUHAPHOM PEKUME.
35. TypOyaeHTHBIN PEXUM IBHKEHUS AKUIKOCTH U €T0 3aKOHOMEPHOCTH.
36. 3aKOH HEPa3phIBHOCTHU ITOTOKA >KUAKOCTH.
37. 3aKoH cOXpaHEHHs YHEPTHH ISl IIOTOKA KUAKOCTH. Y paBHeHHe bepHymum ams motoka
MaeaTbHOM SKHUJIKOCTH.
38. VYpaBHenne bepHynnu 1715 CTpyHKH UAECATBHON )KHIKOCTH.
39. YpaBHenue bepHyIuu 1715 MOTOKA PeaibHOM KHUJIKOCTH.
40. YpaBHeHue bepHyIIH 111 CTPYHKH pEaIbHON KUIKOCTH.
41. [IpumMeHeHne OCHOBHBIX yPaBHEHUH JBMKEHHS TOTOKOB KUAKOCTH IJIs1 H3MEPEHUS
CKOPOCTEH U pacxoJ0B )KUAKOCTH.
42. I'mapocratuueckuii yaap. @opmyia XKykosckoro H.E. nns runpoyzaapa.
43. CriocoObl peAoTBpalleH!sI THAPABIMYECKOTO yaapa.
44, [lorepu Hamopa (gaBneHus), onpeaensiemMble JUIMHON TpyOonpoBoaa, popmyna Japcu.
45. Ompenenenre MECTHBIX TIOTEPh Hamopa (JIaBlieHUs) B TpyOomnposoe, hopmya BeticOa-
xa.
46. Omnpenenenue norepp Hanopa (nasiaeHus) B Tpydonposone, popmyna Hapcu-BeiicOaxa.
Ymeth pa3pabateiBaTh cucTeMbl |[IpuMepHbIe MPAaKTUUECKUE 3aJaHus ATl SK3aMeHa:

TUApPO- U

1. B nBycTroponnem ruapoumnuHape auamerp nopuras D = 160 MM, iuaMeTpbl IITOKOB




CmpyxkmypHulii CmpyxkmypHblil S1eMeHm
PYKINYP Inanupyemvie PYRIPp .
nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll

pesyrvmamul 00yueHUs.

KOMNnemeHyuu npozpammol

ITHEBMOIIPHBOIOB d;=80mm u d, = 100 mm. ITpu pabouem masnernn p = 10 MIla, IpoTHBOAABICHUN B CAMBHOM
TEXHOJIOTHYECKIX 10JIOCTH Py, = 0,15 MIla n pacxone macia padodeii nosnoctsto 0,1 11/c onpeenuTs ycuianue u
MAIlIH 110 3aJaHHOH CKOpPOCTh, Pa3BUBaeMbI€ IITOKOM IIPH ABMKEHUH BIPaBO U BIeBO. [IpuHaTh Mexannaeckuii KI1/
IuarpaMme rugporHapa 0,96; o0beMHbIiH — 1.
MEepEMELICHUH B
COOTBETCTBHU C | 1 ;
KOHKPETHBIMH | v 8 s 2
YCIIOBUSIMU, L |
aHaJIM3UPOBATH X
paboTy ¥ HAXOIUTh 2.
. 3 o -3
HEUCIPABHOCTH; Kuakocth, uMeromas mwioTHOCTh 1200 kr/M° M quHaMUYeCKUi KO3 QuIeHT Bsa3koctu 2-10
Ila-c, u3 Oaka ¢ MOCTOSHHBIM YPOBHEM | CaMOTEKOM TIOCTYIIaeT B peakTop 2. OmpeaenuTs, Kakoe
MaKCHMATBHOE KOJMYECTBO KHIKOCTH (TIPH TTOJTHOCTHIO OTKPHITOM KpaHE) MOXKET IMOCTYMaTh U3
0aka B peakTop. YPOBEHb KHUIKOCTH B OaKe HAXOAUTCS HA 6 M BBIIIE BBOJIA )KUAKOCTH B PEAKTOP.
TpyOOonpoBO/l BHIMONIHEH M3 ATIOMHHUEBBIX TPyO ¢ BHYTpeHHMM auamerpoM 50 MMm. OOmas
mTMHA TPyOOIPOBO/Ia, BKIIFOYAas MECTHBIE compoTuBieHus, 16,4 M. Ha TpybompoBoae umeroTcs
TpH KOJIeHa U KpaH. B Oake u peakTope qaBieHne aTMOC(epHOe.
v
.| I
1
p3
|
I
x
2
Brnanets MeTOAaMu mocTpoeHus  |[[IpuMepHbIe 3a1aHuUs Ha pelleHre 3a1a4 U3 npodecCuoHaIbHON 001acTh

THUAPABIINYCCKUX U
ITHCBMATUYCCKUX




CmpyxkmypHulii CmpyxkmypHblil S1eMeHm
PYKINYP Inanupyemvie PYRIPp .
nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll

pesyrvmamul 00yueHUs.

KOMNnemeHyuu npozpammol

MIPUBOJIOB 1. Ha pucynke mokazaHa ympoIeHHas cxeMa 00BeMHOTO THAPOIPHUBOAA TIOCTYIATETEHOTO
TCXHOJIOTMHICCKUX NBIKEHHUS C IPOCCENbHBIM PETYIMPOBAHIMEM CKOPOCTH BBIXOIHOIO 3BeHa (IITokKa), re 1 - Hacoc, 2 -
MAIITIH, perynupyemblii qpoccens. Ltok ruapormnuaapa 3 Harpyxet cuioit F = 1200 H; nuamertp nopuras
METOJIaMH TIOCTPOCHUS .
CHCTEM YTIPaBIIeHHS D = 40 mm. [IpenoxpanuTenpHbli KianaH 4 3akpbIT. ONpeAenuTs JaBjIeHie Ha BBIXOJIE U3 Hacoca U
ABTOMATUYECKUMHU CKOPOCTH TIepeMEIIIEHHS TTOPIITHS CO MTOKOM V; TIPH TAKOM OTKPBITHH APOCCEINS, KOTIa €T0 MOYKHO
JTUHUSAMA U paccMaTpHBaTh KaK OTBEpCTHE Iiomaapio S = 0,05 cv? ¢ kodddummentom pacxoma p = 0,62.
HPOMBIIIICHHBIMH [omaua Hacoca Q = 0,5 w/c. IlnotHocTs )uUmKocTH p = 900 kr/™M°. [ToTepsMu B TPYOOIPOBOIAX
po0OTaMHu ITUKIIOBOTO, N

npeHeOpeyb. [[ocTponTh THAPABINYECKYIO CXEMY, 337aTh HACTPOUKY KiamaH 4, CMOJICIIMPOBATh
MTO3UIIIOHHOTO U
KOHTYPHOT'O THIIOB;

padoty I'C.

3HaTh JIIEMEHTHI U anmapaTsl  |[[lepedeHb TeopeTHUECKHX BOIPOCOB K DK3aMEHY:
TUJPABINYECKUXU CBolicTBa pabOYMX KUIKOCTEH.
MTHEBMAaTHYECKUX CHCTEM OCHOBHBIE MTOHATUS U OIIPEICTICHNS )KUIKOCTH.
TIPUBOJIOB; IL10THOCTD U yAENBbHBIN BEC KUJIKOCTH.
MPUHIMITBI TOCTPOSHHUS CKMMaeMOCTh KHJIKOCTH.
I'mppomexaHuka

MPUHIHUIHAAIBHBIX CXEM
THJIPO- U
ITHEBMOTIPUBO/IOB;
METO/IbI TOCTPOEHUS
CHCTEM YTNpaBJICHUs

Koaddunuent o6beMHOTO Coxatusl.
Koad¢urnuent terioBoro pacuupeHust.
Moyiib yIPYrOCTH JKUIKOCTH.
Bsi3kocTh kuakocTy.

©o~NogagkrwnhkE

KoaddunmenT kuaeMaTHIecKol BA3KOCTH KHUJIKOCTH.




CmpyxmypHulil Tanupyemsie CmpyxmypHuvltl 21eMeHm
91eMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll
pesyrvmamul 00yueHUs.
KOMNemeHyuu NPOSPAMMbL

THIPO- H
MTHEBMOIIPUBOJIaMH Ha
3IEKTPOPENECUHBIX
JJIEMEHTAaX, a TaKKe Ha
CTPYMHBIX 2JIEMEHTaxX U
Ha
rHOKONPOrpaMMHPYEMbIX
KOHTpOJIIEpax;
MaTeMaTHYeCKUe MOAETH
MEXaTPOHHBIX U
POOOTOTEXHUIECKHX
CHUCTEM, UX MOJICUCTEM;

KYYM.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

KaBuramms XHIKOCTH, CIIOCOOBI TPEAOTBPAIICHHS.

Obnutepanus >KUAKOCTH.

I'mapocraTrka, OCHOBHBIC IOHSTHUS M OTIPEICICHUSL.

[MTonsTHE THAPOCTATHYECKOTO JABICHHS.

EnuHunp! n3MepeHus TiIpOCTaTHYECKOTO IaBICHUSI.

CBoiicTBa THAPOCTATUUECKOTO AABIICHUSI.

[ToHATHSA THAPOCTATHYECKOTO JABICHUS: a0COMIOTHOE, aTMOC(hepHOe, H30BITOYHOE U Ba-

JuddepeHnnaibHbie ypaBHEeHUs Diiiepa sl pABHOBECHUS YKHIKOCTH.
OCHOBHOE ypaBHEHHUE TUIAPOCTATHUKH.

3akoH Apxumena.

3akon ITackans.

MexaHu3M ¢ UCIIOJIL30BAHUEM YPaBHEHUS THAPOCTATUKH, TOMKPAT. U MYJIbTHILIUKATOD.
MexaHn3M € UCTIONH30BAHUEM YPaBHEHHS THAPOCTATHKH, MYJIbTHILTHKATOP.
Wsmepenne naBineHUs )KUIKOCTH.

PaBHOBeCHE KUIKOCTH B COOOIIAIONIUXCS COCY/Iax.

Cuna naBieHHs KUIKOCTH Ha BEPTUKAIBHYIO CTEHKY.

Cuna naBieHns KUIKOCTH HA TOPU30HTAIBHYIO CTEHKY.

Cuna gaBjieHus )KUIKOCTH Ha HAKIOHHYIO CTCHKY.

Omnpenenenye TOMUHBI CTEHKH.

lMunponmHaMuka, OCHOBHBIE OIIPEIEICHNS.

I'eomMeTpus MOTOKOB KUJIKOCTH.

Knaccudukaius moTokoB KHIKOCTH

Pexxumel nBrxenus xxuakoctu. Yucio Peiinomnpaca.

JlamMuHApHBIN PEXKUM BUKCHUS YKHUJIKOCTH U €r0 3aKOHOMEPHOCTH.

Pacxonx u cpenHsisi CKOPOCTh IOTOKA TIPH JIAMUHAPHOM PEKUME.
TypOyJeHTHBIN PEKUM JIBHKCHHS KUIKOCTH U €r0 3aKOHOMEPHOCTH.

3aKOH HEPA3PBHIBHOCTU MOTOKA KUAKOCTH.

3aKk0oH COXpaHEHUS YHEPIHH IS TIOTOKA KUAKOCTH. Y paBHEHUE bepHyum sl TOTOKA

MaeaTbHOM KUJIKOCTH.

38.
39.
40.

VYpaBHenue bepHynnu 1715 CTpyHKH UAEATBbHON )KUIKOCTH.
YpaBHenue bepHyiu AJisi NOTOKa peaibHOM KUJIKOCTH.
YpaBHeHue bepHyJM 1515 CTPYHKH peasIbHON X KUIAKOCTH.




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoOl
pesyrvmamul 00yueHUs.
KOMNnemeHyuu npozpammol
41. [IpumeneHnne OCHOBHBIX ypaBHEHUH JBMKSHHS MTOTOKOB KUIAKOCTH TSI H3MEPEHUS
CKOpOCTEH M pacxo0B )KUAKOCTH.
42. IMunpocratnueckuit yaap. ®opmyna Xykosckoro H.E. s runpoynapa.
43. Crioco0sI IpeoTBpaIeHUs THAPABIMYECKOTO yaapa.
44, [Totepu Hamopa (naBieHwus ), ONpeeIIeMbIe JUIMHOM TpyOopoBoaa, hopmyna Japcu.
45. OnpeferieHne MECTHBIX MOTEPh Hamopa (AaBiieHus) B Tpyoonposoe, popmysia BeiicOa-
xa.
46. Onpenenenune moTeppb Hariopa (IaBieHus ) B Tpyoonposoie, popmyna lapcu-Beiicbaxa.
YMeTn pa3pabatbeiBaTh cUCTeMBI |[I[prMepHbIC MPAaKTUYECKUE 3aJaHus TSl SK3aMeHa:

THJIPO- U
ITHEBMOTIPHUBOJIOB
TEXHOJOTHIECKHUX
MAalllMH 10 33JaHHOM
JarpamMmme
nepeMenIeHU B
COOTBETCTBHH C
KOHKPETHBIMU
YCIIOBUSIMU;
aHAIIM3UPOBATH UX
paboTy 1 HAXOAUTH
HEUCTIPaBHOCTH;

2. B aBycToponHeMm ruapoumnuHape auameTp nopiins D = 160 MM, AuameTpsl I TOKOB
d;=80mm u d, = 100 mm. [Tpu pabouem masienuu p = 10 MIIa, npoOTHBOIABICHUH B CIIMBHOMN
0JIOCTH Py, = 0,15 MIla n pacxone macna pabodeit monoctsto 0,1 71/c onpenenuTs ycunme u
CKOPOCTb, pa3BUBaeMblI€ IITOKOM IIPH JBMKEHUHU BIPaBo U BieBo. [Ipunate mexannueckuit KI1/]
rugpoumraapa 0,96; oosemubIil — 1.

| ]

_I;..._ﬁ--._._._...q B RN S

L ]

2.

KugkocTs, uMeromas mioTHoctb 1200 KI/M® ¥ JIMHAMHYECKHUI KO3 PUITMEHT BSI3KOCTH 2:10°
I1a-c, u3 0aka ¢ MOCTOSHHBIM YPOBHEM | CAMOTEKOM IMOCTYyMNAaET B peakTop 2. OnpenenuTs, Kakoe
MaKCHUMaJIbHOE KOJIMYECTBO JKUAKOCTH (IIPU MOTHOCTBIO OTKPHITOM KPaHE) MOXKET ITOCTYNATh U3
Oaka B peakTop. YPOBEHb JXKUIKOCTH B 0Oake HAXOJUTCS HA 6 M BBIIIC BBOJA MHIKOCTH B
peaktop. TpyOONpoBO/I BHIMOJIHEH M3 ATIOMUHHEBBIX TPYO ¢ BHYTPEHHHM JuameTpoM 50 mMM.
OOmast nuHa TpyOOIpoBoa, BKIIOYash MECTHBIE compoTuBieHus, 16,4 M. Ha tpyOomnposoxe
MMEIOTCSl TP KoJIeHa U KpaH. B Gake u peakTope aaBieHue atMmocepHoe.




CmpyxkmypHulii Tanupyemsie CmpyxkmypHuoli onemenm
91eMeHm Oyenounvie cpedcmea obpazoeamenvbHou
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
h
1
%
=
2
Bnanets METOJIaMH1 HOCTPOEHUS
THIPABIMYECKUX U
MTHEBMAaTHYECKUX
MPUBOJIOB
TEXHOJIOTHYECKUX
MaIlIlH;
METOAAMH ITOCTPOCHHUS
CHCTEM YIpaBIICHUSI
aBTOMAaTUYECKUMHU
JUHUSMH U
MPOMBIIIJICHHBIMU
poGoTamMu LEKIIOBOro,  |[[IPMMEPHBIC 3a/[aHNs HA PEIICHHE 3a/1a4 U3 PODECCHOHATBHON 00IaCTH
MO3ULIMOHHOTO U Ha pucyHke mokasana ynpolieHHas cxeMa 00beMHOr0 THAPONPHBO/IA OCTYATEIbHOTO IBHKEHUS C
KOHTYPHOT'O THIIOB,; IMTPOCCENBHBIM PETYIMPOBAHUEM CKOPOCTH BRIXOJHOTO 3BeHA (IITOKA), e 1 - Hacoc, 2 -
peryaupyemsii aipoccenb. LTok ruapormmuaapa 3 HarpyxeH cwioi F = 1200 H; quametp mopuras
D =40 mm. [IpenoxpanurensHblil knamad 4 3akpbIT. ONpenenuTs JapjieHHe Ha BBIXOJE U3 Hacoca U
CKOPOCTB TTepeMEIIIeHHsI TIOPIIHSI CO MITOKOM V; TIPH TAKOM OTKPBITHHU JIPOCCEIIST, KOTJ[a €0 MOXKHO
paccMaTpUBAaTh KaK OTBEPCTHE MUIomansio So = 0,05 cM? ¢ koaddumrentoM pacxoxa (= 0,62.
[Mozaua Hacoca Q = 0,5 w/c. ITnoTHOCTS xuaKOCTH p = 900 Kr/™°. [ToTepsiMu B TPYGOIPOBOIAX
npeHeOpeys. [locTpouTh rupaBIuUecKylo cXeMy, 3a/1aTh HACTPOUKY KilaraH 4, CMOJICIMPOBATh
adory I'C.
3Hath COBPEMEHHBIE 1. [IpaBuna paboTsl ¢ nHPOPMAITMOHHON OUOIHOTeYHOM cuctemoin MI'TY 'Y4eOHas - mpaKTHKa 10
nHGOPMAaLIMOHHbIE 2. [lopsimox mpoBeneHus MATEHTHOTO MOKMCKa [OJTYYECHHUIO IEPBUYHBIX




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
TEXHOJIOTHH, 3. Pa6ota ¢ otueramu mo HUP 1 OKP rpoeccnoHaIbHBIX YMEHHN U
COBpPEMEHHBIE 4. [IpaBuna odopmnenus orueroB mo HUP HaBBIKOB
WHPOPMAaLIUOHHBIE 5. [IpaBuna odopmieHus cnucka UCHIONB3yeMOi B paboTe TUTEPaTyphl
TEXHOJIOTHH B 6. [IpaBuna cocTaBaeHUs CTPYKTYPHBIX CXEM
MeTaJUTypIuu; 7. O6ocHOBaTh BEIOpaHHBIC HAPABIICHHSI NCCIIEIOBAHNI
COBPEMEHHBIE 8. JlaTh MosCHEHUA M0 COCTaBIEHHON CTPYKTYPHOUM CXEME 3JIEKTPONPUBOIA
WH(OPMAITMOHHBIC 9. Pab6ora ¢ xmaccudpukaropom YJIK
TEXHOJIOTHH B 10. OneHnTh akTyallbHOCTh BEIOpaHHOM TeMbl BKP
pOOOTOTEXHUKE; 11. DopMBI CaMOCTOSTENBHOM PadOTHI CTYACHTOB NPH BHIMIOJIHEHUN WHIUBHYaTbHOTO
BajaHMs Ha y4eOHYIO IPAKTHKY
YmMmeTs TTOJTE30BAThCS 1. [IpaBuna paboTsl ¢ nHPOpMATMOHHON OubIMOoTeYHOU cructemoit MI'TY
COBPEMEHHBIMHU 2. [lopsimox mpoBeneHUs MaTEHTHOTO MOMCKa
WHPOPMATUOHHBIMH 3. Pa6ota ¢ otueramu no HUP u OKP
TEXHOJIOTHSIMH; 4. [paBuna odpopmienus orueroB mo HUP
TTOJTE30BAThCS 5. [IpaBuna oopmieHHs CIIMCKa UCTIONB3yeMOi B paboTe JuTepaTyphl
COBPEMEHHBIMHU 6. [IpaBuna coctaBieHHs CTPYKTYPHBIX CXEM
WHPOPMAITUOHHBIMH 7. O6ocHOBaTh BEIOpAaHHEBIC HAPABIICHHSI UCCIIEIOBAHNI
TEXHOJIOTHSIMU B 8. JlaTh TOSICHEHUS 110 COCTaBJIIEHHOM CTPYKTYPHOM CXEMe JIEKTPONpUBOIa
METaJLTypPTHH; 9. Pabora ¢ xnaccuduraropom YK
HIOJIb30BAThCS 10. OneHuTh akTyaqTbHOCTh BEIOpaHHOM TeMbl BKP
COBPEMEHHBIMHU 11. @DopMBI CaMOCTOSITETBHOM PadOTHI CTYIEHTOB NPH BHINOJIHEHUH UHIUBHYaTbHOTO
nHGOPMALMOHHBIMH BagaHus Ha y4eOHYIO MPAKTHKY
TEXHOJIOTHSIMU B
pOOOTOTEXHUKE;
Bnagets HaBBIKAMHU 1. [IpaBuna paboTsl ¢ nHGOPMALMOHHOK OnbIMoTeyHOH cuctemoit MI'TY
HCTIONb30BaHUS 2. [lopsimox mpoBeneHUs MATEHTHOTO MOMCKa
COBPEMEHHBIX 3. Pa6ota ¢ otueramu mo HUP u OKP
MH(OPMAITMOHHBIX 4. [paBuna odpopmienus orueroB mo HUP
TEXHOJIOTHIA; 5. [IpaBuna odopmiteHus criucKa UCIIOIB3YeMOi B paboTe JTUTEPaTyphl
HaBBIKAMHU 6. [IpaBuna cocraBieHHUs CTPYKTYPHBIX CXEM
HCIIOJIb30BaHUS 7. O6ocHOBaTh BEIOpaHHbIE HATIPABIEHUS HCCIIEIOBAHINA
COBPEMEHHBIX 8. JaTh OosICHEHUS 110 COCTaBJIIEHHOM CTPYKTYPHOM CXEMe JIEKTPONpUBOIa
WH(POPMALIMOHHBIX 9. Pabora ¢ knaccudukaropom Y IK




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
TEXHOJIOTHH B 10. OneHnTh akTyaTbHOCTh BEIOpaHHOM TeMbl BKP
MeTaJUTypIuu; 11. DopMBI CaMOCTOSTETHHOM PadOTHI CTYACHTOB MPH BHIMOJIHEHHN HHIUBHYaIbHOTO
HaBBIKAMHU BagaHus Ha y4eOHYI0 PAKTHKY
HCIIOJIb30BaHUS
COBpPEMEHHBIX
WH(POPMALMOHHBIX
TEXHOJIOTHI1 B
poOOTOTEXHUKE,
3HaTh -TIPUHLUTIBI 1. [lpuBeanTe CTPYKTYpy MEXaTPOHHOMW CHCTEMBI.
(dhopmupoBaHUS 2. llpuBennte QyHKIMOHATBHYIO MOJIENIb MEXATPOHOT'O MOAYJIS.
MaTeMaTHYECKUX 3. IlpuBenuTe MaTeMaTHYECKOE ONMHCAHUE (YHKIMOHAIBHOTO MOZYJIA «QJIEKTPOMEXaHUYECKUN
MOJIeJIeH MEXaTPOHHBIX U |[TPeoOpa3oBaTeIb
POOOTOTEXHUYECKUX 4. Iepeuncnute OCHOBHBIC IPUHIIMITBI TOCPOCHHS MaTeMaTHIecKuX Mojieniell. OxapakTepusyire
CHCTEM, MOJICHCTEM, MPUHIIMIT «arPETUPOBAHUS.
BKJTFOUAIOIINX B ceOs 5. ChopmynupyiiTe 00Ty IIETH MOACITUPOBAHUS.
OCHOBHBIE MOJTYJIH; 6. JlaliTe OCHOBHBIC XapaKTEPUCTHKH U3BECTHBIM MaTEMATHIECKUM METO/IaM OIMCAHUS MOJIETICH
- MeTo/ibl (hOpMAITBHON  [CUCTEM YIPaBJICHUS:
JIOTHKH, METOJIOB - MeTO/1bI (pOpMaTEHOMN JIOTHKHY;
KOHEYHBIX aBTOMAaTOB, |- METOJbl HICKYCCTBEHHOI'O MHTEIUIEKTA,;
cerel [lerpu, METOZIOB |- HEUETKOM JIOTHUKHU («(a33u» JIOTUKH);
HCKYCCTBEHHOTO -TeHETUUECKUX aJITOPUTMOB; Hayuro-uccreoBareheKas
WHTEJUIEKTa, HEUETKOH  |[-MCCKYCTBEHHBIX HEHPOHHBIX CETEH.. pabora
JIOTHKH, TeHeTHnYeckux  |7. Kakue mMaremarndeckre OCHOBBI HAXOSTCS OTHOCSATCS K MOHSTHIO METO/IBI «MCKYCCTBEHHOTO
ITOPUTMOB, WHTEJIICKTa
HCKYCCTBEHHBIX 8. Ilepeuncnure Ha3BaHUS TUIIOBBIE JUHAMUYECKUX 3BCHbEB, IPUMEHIEMBIX IPU pa3paboTKe
HEHPOHHBIX U HEWpO- CTPYKTYPHBIX CXeM O0BEKTOB PErYJIMPOBAHHS U PETYISTOPOB HENPEPBIBHOTO JICHCTBUSL.
HEYETKUX CEeTEeH; 9. Kak nipejicTaBUTh THITOBBIE 3BEHbsI, HCIIOJIB3Ysl OTEPAIIMOHHBIC YCHIINTEIH ?
Ymethb -COCTaBJIATh 1.CocraBbTe MaTEMaTHYECKOE OMMCAHKME JBUTATENSI TOCTOSHHOTO TOKA HE3aBUCHMOTO
MaTeMaTHYEeCKOoe BO30YXKIEeHUS ¢ MpUMeHeHneM AuddepeHnanbHbIX ypaBHEHHH.

oIrcaHue 0ObLEKTOB
HCCIIEIOBAHUS C
MIPUMEHEHUEM
HM3BECTHBIX

2. OxapakTepu3ylTe OCHOBHBIC ATAITbI KJIACCHYECKOTO METOJIA PEIICHHS CHCTEM
M pepeHnnaNLHBIX YpaBHEHUH.
3.Kakue nuHaMuveckue 3BeHbs IUPOKO MPUMEHSIOTCS B COCTaBE CTPYKTYPHBIX CXEM OOBEKTOB

HCIIPCPBIBHOT'O ,I[eﬁCTBHSI
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MaTeMaTHYECKUX 4. Ha ocHOBE KaKOTO MaTeMaTHIECKOTO METO/Ia COCTABIIAIOTCA CTPYKTYPHBIE CXEMBI 00 BEKTOB
METO/IOB, yIpaBIEeHHUSL.
Bnaners - HaBBIKaMu npoBeaeHus |1.Kakue npaBuna nexxaT B 0OCHOBE CTPYKTYPHBIX IPE0Opa30BaHUH.
mpeoOpazoBaHuil 2.Kax ompenennuts MaTeMaTHIECKOE ONMCAHNE B ONIEPATOPHOI (opMe IBYX TOCIEIOBATEIHHO
CTPYKTYPHBIX CXEM, COETMHEHHBIX JUHAMUYECKIX 3BEHbEB?
ONTUMHU3ALUH 3. Kak onpenenuTh MaTeMaTHUECKOE OITMCAHKE B ONIEPATOPHON (opMe JIBYX MapauieabHO
MaTeMaTHYEeCKUX COeTMHEHHBIX JUHAMUYECKUX 3BEHbEB?
MOJIeTIeH. 4. Onpenenute MaTeMaTHYECKOE ONMCaHue (IEPeIaTOYHyI0 (PYHKIIHIO) JHHAMUYECKOTO 3BeHA
OXBAUYCHHOT'O CAMHUYHON 00OpaTHOU CBSI3BIO
3HaTh aneMeHThl 00opyaoBanust [[Ipoussectr cOOp MaTepuaioB B COOTBETCTBHHU C TEMOH, BRIOPaHHOM /ISl KYpCOBOTO
00BEKTOB MPOCKTHPOBAHUSI [0 AUCIUIIMHAM Y4€OHOTO IIJIaHa MTOATOTOBKH TPYIIBI»:
npoeccnoHaIbHON TexHOIOTHYEeCKHi Mporiecc 1exa (yJacTKa, YCTAaHOBKH).
JEeSITeLHOCTH; [TocnemoBaTebHOCTD BHIMIOJTHEHUST TEXHOJIOTHIECKHUX OTIepaIlnii.
0COOEHHOCTH 3JIEMEHTOB [XapaKTepUCTHKa OCHOBHOTO TEXHOJIOTHYECKOTO 000PYAOBAHHS.
o0opynoBaHus 00beKTOB |['eXHIUECKHE U TEXHOIOTHIECKHE TPEOOBAHMUSI, TPEIBSBIIIEMbIE K MEXaHU3MY.
npoeccnoHaIbHON TexHr4YecKre XapaKTepPUCTUKY IPUMEHAEMOTO AIEKTPUIECKOTO, THAPABINIECKOTO H
NeSITeNbHOCTH; MHEBMAaTHYECKOTO 000PYI0BaHUSI.
37eMeHThI 000pynoBaHus (CyIECTBYIONAs CHCTEMA YIIPABIEHUS 3JIEKTPONPHUBOIOM.
00BEKTOB TpebGoBanus, IPEABSIBIIEMBIE K CUCTEME YIPABICHUS DIICKTPOIIPHUBOIOM.
N [Ipon3BoJCTBEHHAS - TPAKTHKA
npodeccuoHaILHON Bonpocs! aBTOMaTH3aIlul U SHEPTOCcOePEKEHNS. o HONVICHITO
N % 0 TIOJTy4YeHU
JEeSITeTHOCTH U UX CxeMBbl CUJIOBBIX IIeTIeH U IIeTiel YIpaBIeHUs] CHCTEMBI AJIEKTPOTIPUBO/IA. y N
. NpoQecCHOHATEHBIX YMEHUH U
0COOEHHOCTH; .
> v orbITa MpoheccnoHaTbHON
YmMmeTs MIPUMEHSATH 3HAHUS 110 [TpousBecTn cOOp MaTepUAIOB B COOTBETCTBUH C TEMOM, BRIOPAHHOM TSI KYpCOBOTO

METOJIaM U CpeJICTBaM
aBTOMAaTH3AIUH;
NIPUMEHSAThH 3HaHUS
YTEHUS CXEM BJIEMEHTOB
aBTOMAaTH3AINM;
MIPUMEHSATh 3HaAHUS
YTEHUS CXEM U 3HAHUS
110 MOHTaXy 3JIEMEHTOB
aBTOMATH3AlINH,

MPOCKTHUPOBAHUS 110 JUCHUIITIMHAM yT-Ie6HOFO IJ1aHa MMOATOTOBKHU I'PYIIIBD):
TexHomornYecKui mporece 1exa (yaacTka, yCTaHOBKH).

[Tociie10BaTeNbHOCTD BBHITIOTHEHHS TEXHOJIOTHYECKUX OIIEPAIIHi.

X apaKTepUCTHKA OCHOBHOTO TEXHOJIOTHYECKOTO 000PY/I0BAHUS.

TexHUYeCKHEe U TEXHOJIOTHUECKHE TpeGOBaHI/ISI, OpEABABIACMBIC K MEXAaHU3MY.
TexHUYecKre XapaKTePUCTUKN IPUMEHSEMOTO JIEKTPHIECKOT0, THAPABIHYECKOTO U
MHEBMATHYECKOTO 000PYA0BaHUSI.

CylIecTBYyOIIAs CUCTEMa YIIPABICHHUS 3JIEKTPOIIPUBOJIOM.

TpeboBaHus, PENBIBISEMBIE K CHCTEME YIIPABICHHS JIEKTPOTPHUBOIOM.

IBorrpockl aBTOMATH3aIUN M SHEPTOCOSPEKECHHSL.

ACATCIIBHOCTHU




aBTOMAaTH3AIUH;
MHCTPYKIHUSMH 110
MOHTa)Ky JJIEMEHTOB
00opynoBaHUs 0OBEKTOB
npoecCuoHaIbHON
JeSITENBHOCTHY;
0e301MacHBIMUA METOJJAMH
MOHTaXXa U
UHCTPYKIUSAMH 110
MOHTaXXy JJIEMCHTOB
00opynoBaHUs 0OBEKTOB
npodecCuoHaIbHON
JeSITENbHOCTH,

MPOEKTUPOBAHMSI 10 AUCLUIIIMHAM Y4€OHOTO IIJIaHA TOATOTOBKH IPYIIIBI»:
TexHOMOrMYecKui mporece exa (y4acTka, yCTaHOBKH).

IlocnenoBaTeNnbHOCTD BBIMOIHEHUS TEXHOJOTHYECKHUX ONepaluil.
(XapaKkTepUCTHKa OCHOBHOTO TEXHOJIOIMYECKOTO 000pyI0BaHUSL.

TexHuUecKHe U TEXHOJIOTHYECKUE Tp€6OBaHI/I$[, MMPECABABIACMBIC K MCXaHU3MY.
TexHn4YecKre XapakTepUCTUKN IPUMEHAEMOT0 JIEKTPHUECKOT0, THAPABINYECKOTO U
MHEBMAaTHYECKOI0 000PYIOBaHUS.

Cy1ecTBYyOIAs CUCTEMa YIIPABJICHUS 3JIEKTPOIIPUBOIOM.

TpeboBaHus, IPENBIBISAEMBIE K CUCTEME YIIPABICHUS AJIEKTPOIPUBOIOM.
Bonpockl aBTOMaTH3aLu U S3HEProcOEPeKEHHUS.

CxeMbl CWIIOBBIX LICTIEH U UENeH YIpaBiICHUS! CUCTEMBI AIEKTPOIIPUBOAA.

CmpyxmypHulil CmpyxmypHuvltl 21eMeHm
PYKINYP Inanupyemvie PYRIPp .
nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll

pesyrvmamul 00yueHUs.

KOMNnemeHyuu npozpammol

CXeMBI CUJIOBBIX IIeTIeH U MeTeH YIIpaBIeHUsI CHCTEMBI DIIEKTPOTIPHUBO/IA.
Bnanets MeTOoJIaMH | cpencTBamu |[[pomsBecTr cOOp MaTepraIoB B COOTBETCTBHH C TEMOH, BRIOPAHHOU ISl KypCOBOTO

MEXAaTPOHHBIX U pOﬁOTOTeX]{I/I'—IeCKI/IX CHCTEMAX, 4 TAKIKE IJIH UX IPOCKTUPOBAHUSA

I1K-2 — coco0HOCTHIO HCMOIb30BATH HMEIOIIHECS MPOrpaMMHbBIe MAKETHI U, IPH He00X0AUMOCTH, pa3padaThiBaTh HOBOE MPOrPAMMHOE o0ecrnedeHHe, He00X0IuMoe
nJisi 00padoTKN HH(OPMALIMM U YIIPABJICHUS B

peleHus

3HaTh AITOPUTMBI 1. AJITOpUTM peann3aiivy 3aJa41 OJJHOMEPHOM ONTUMH3AI[MK METOJIOM ITOJIHOTO Iepedopa
peaNn3alii  METOIOB 2. AJTOpUTM peanu3anuy 3aJaqu OZHOMEPHOI! ONTUMH3ALIH METOZIOM 30/I0TOTO CEHEHH
N AJNTOPUTM peann3ainy 3a7a91 OJJHOMEPHON ONTHMU3AIMHA METOIOM KBaIpaTHIHON
OTHOMEPHOHU u
WHTEPIOIISIINU
MHOTOMCPHOHU 4, AJNTOPUTM peanu3aiuy 3a1a9d MHOTOMEPHON ONITUMU3AITIH METOIOM MOKOOPINHATHOTO
ONTUMM3ALVH; CITycKa
5. AJNTOPUTM peanu3aiuy 3aa9d MHOTOMEPHOH ONTUMU3AINH TPaTUeHTHEIMA METOJaMHU
6. AJTOPUTM peann3anuy 3a7jaud MHOTOMEPHOH ONTHMH3AIMA METOJJOM HAaUCKOPEHIIero
CITyCcKa
7. AJNTOPUTM peann3ainy 3aJja9d MHOTOMEPHON ONTHMH3AIMHA METOJIOM KOH(MUTYPAIIUU
YmMmeTs paboTtath co 1. Hanucats nporpaMMHBIN KO U1 pean3aliy 3a1a4l 0JJHOMEPHOH ONTUMHU3ALUI
cHeruaIn3upoOBaHHLIM METOIOM IIOJHOTO nepedopa
IPOTrPAMMHBIM 2. Hammcats nmporpaMMHBIN KO TS peasu3aIiiil 3aa9d OJTHOMEPHOM ONTUMHU3AIINN
obecreueHHeM JuIs METOZIOM 3010TOrO CedeHus 5
3. Hanucats nporpaMMHBIi KOJ AJIs peaid3aliy 3aa4y OJHOMEPHOU ONTUMHU3ALUN

METOAO0M KBaHpaTHqHOﬁ HWHTCPHOJIAINN

Mertojibl ¥ TEOpUS
OIITUMH3ALUU
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ONITUMHU3AIUOHHBIX 4. Hanucate nporpaMMHBIi KO 1JI pealu3aliiy 3aa4d MHOTOMEPHOH ONTUMHU3AIUN
3ajauy; METOJIOM [TOKOOPIMHATHOTO CITyCKa
5. Hanucats nporpaMMHBIN KO AJ1s peain3aliy 3aJa4d MHOTOMEPHON ONTUMHU3ALIH
rpaAUEeHTHBIMU METOIaMU
6. Hanucats nporpaMMHBIN KO AJIs peain3aliy 3aJa4d MHOTOMEPHON ONTUMHU3ALIH
METOJIOM HauCKOPEWILIEro CIycKa
7. Hanucats nporpaMmHbIi KOJ AJI peaii3aliy 3a4a4d MHOTOMEPHOW ONTUMHU3aLUU
METOJIOM KOH(QUTYpaIuu
Bnanets HaBBIKaMHU peanu3aiuu Jlaboparopras padora Nel. «Penenue 3a1a4 0lHOMEPHON ONTUMH3ALUMU METOJOM HOJIHOTO
aJITOPUTMOB nepebopar»
o UlaboparopHas padota Ne2. «Pemenne 3a1a4 0JHOMEPHOW ONTUMHU3AINN METOAOM 30JI0TOTO

YUCIIEHHOU cCUuCHISDY

ONTUMM3ALMHU C laboparopnas pabota Ne3. «Peiienue 3a1a4 0JHOMEPHON ONTHUMH3AILMHA METOIOM

HCITIOJIB30BAaHUECM KBaﬂpaTHqHOﬁ HUHTCPIOJIALIN

[POrpaMMHBIX UlaboparopHas padota Ne4. «PemeHne 3a1a4 MHOTOMEPHOW ONITUMHU3AIIUN METOI0M

] MOKOOPIMHATHOTO CITYCKa

CPCACTB, UlaGoparopHas padota NeS. «PemieHue 3a/1a4 MHOTOMEPHON ONTUMHU3AIUH TP TUCHTHBIMH
METOAAMU
UlaGoparophast pabota Ne6. «Pemenue 3a1a4 MHOTOMEPHOH ONTUMHU3ALMHA METOIOM
HAUCKOPEHIIIEro CITyCKa
UlaGopartophast pabota Ne7. «Pemenue 3a1a4 MHOTOMEPHOH ONTHUMHU3ALMHA METOI0M
KOH(QUTYpaLuu»

3HaTh MaTeMaTH4YecKre MeTobl (3anada: Pa3paboTaTts OAHOMUMHEHHYIO Pab0dyt0 MOAEb ABUraTENs IOCTOSHHOTO TOKA.

cueTa CTPYKTYpPHBIX CXeM
B mporpamme MatLab
Simulink;
MaTeMaTHYECKHE METO/IbI
cueTa CTPYKTYPHBIX CXeM
B mporpamme MatLab
Simulink ¢ mepemenHbIM
U [TOCTOSIHHBIM
(UKCHUPOBAHHBIM IIATOM
cuera;

Ycnosus:

1) Jlpuratenb JODKEH OTpabOTaTh MPOrpaMMHUpPYyEMOE 4YHCIO IUKIOB C peBepcamMu |
OCTAHOBHUTHCS
2) Ecmm Tok mBurarens mpeBbicHT 2,5 |H, mBUTaTENh MOJDKEH OCTAaHOBHTHCS 3a 1 CEKyHIy,

I,EI.B( )

[P€AJIN30BaATh CXEMY 3allIUThI 110 TOKY ABUTATCIIA (aBapPIfIHaSI 3a]J_II/ITa)

©2s(p) Lo(0) =———=

3) Ioctpouts yacToTHBIE Xapakrepuctuku L, (m) =

USC( ) USC( )

MubopmalinoHHbIe CHCTEMBI B

MCXaTPOHUKE U

[pOOOTOTEXHUKE
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006pazoeamenvHoOl
NPOSPAMMbL

NPEUMYIIEeCTBA 1
HEJIOCTAaTKU
MaTeMaTHYECKUX
METOJIOB CUeTa
CTPYKTYPHBIX CXEM B
nporpamme MatLab
Simulink ¢ mepemenHbBIM
Y TTOCTOSTHHBIM
(DUKCUPOBAHHBIM IIATOM
cuera,

L) - 2eP)

A

2) AKTHBHAs TIOCTOSIHHASI Harpy3Ka

Mpe(P)
BapuaHThl:
1) AKTUBHas TTOCTOSIHHAS HArpy3Ka
>
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>

3) AxtuBHas noctostHHas Harpy3ka (KawumkymoBa, TypkuHa)

A

4) AxtuBHas noctosiHHag Harpy3ka (PE=40 xBT)
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5) AktuBHas noctostHHas Harpyska (PH=50 kBT)

A

6) AKTUBHAs IOCTOSIHHAS Harpy3Ka
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7) PeakTuBHas MOCTOSIHHAS Harpyska

A

8) PeakTuBHAs OCTOSIHHAS Harpy3ka
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9) PeakTnBHAs IOCTOSTHHAS HArpy3Ka

A

10) PeakTuBHasI MOCTOSIHHAS HArpy3Ka
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11) PeakTuBHAs OCTOSHHAS HATPy3Ka

A

12) PeakTiBHasI MIOCTOSTHHAS HArPy3Ka




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

oNlemMenm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMnemeHyuu npozpammbl
-
YMerb IIPUMEHATD IIpumepHbIe 3a1aHUS:

MaTeMaTHIYeCKUE METOJIbI
CYeTa CTPYKTYPHBIX CXeM
B nmporpamme MatLab
Simulink;

HPUMEHSITh
MaTeMaTHYECKHUE METO/IbI
cyera CTPYKTYPHBIX CXeM
B mporpamme MatLab
Simulink ¢ mepemenHBIM
U MTOCTOSIHHBIM
(UKCHPOBAHHBIM IIATOM
cuera;

HCITIOJIb30BaTh
NPEUMYIIECTBA U
HEJIOCTaTKU
MaTeMaTHYECKUX
METOJIOB cueTa
CTPYKTYPHBIX CXEM B

O0mwscauTe Metoasl cuera B MatLab Simulink Ha npumepe.
OCyIIEeCTBUTH METOJI CUeTa ¢ PUKCHPOBAHHBIM IIaroM.
OCyIIECTBUTh METOJIBI CUETA C TIEPEMEHHBIM LIIarOM.
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a1eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMnemeHyuu npocpammel
mporpamme MatLab
Simulink ¢ nepemenHbBIM
Y TTOCTOSTHHBIM
(hMKCUPOBAHHBIM IITArOM
cuera,
Brnaners HaBbIKAMU MpUMeHeHHs1  [[[pUMepHBIe MPaKTHYSCKUE 3aTaHusL:
MaTeMaTHYECKUX OcHOBHBIC (DYHKIIMOHATIBHBIC OJIOKH JJIsl MOACTMPOBAHUS U IPOTPaMMUPOBAHUS cXeM (TpaHcdep
METOJIOB cUeTa (bIIH-YHUBEPCATBHBIHN, OJIOK T€HEepaTopa CUTHAIOB, OCIILIOrpad, OJOKH MaTeMaTHYECKUX
CTPYKTYPHBIX CXeM B oreparuii +-*: TPUrOHOMETPHS U T.1.),
mporpamme MatLab biok 3a1aHus MaTEMaTUYECKON (PYHKIIMU 10 TOYKaM (JIyK art T3i0)
Simulink; [uddepennuaabaoe 38¢H0. BO3MOXHBIE OMIMOKH TPH MOACTUPOBAHUH TUDPEPEHIIUPYIOITHX
HaBBIKAMU NIPUMECHEHHSI  [3BEHBEB.
MaTeMaTHYECKUX MuTerpupyoliee 3BeHO, MU-3BEHO
METOJIOB CueTa 3a1aTYNK MHTEHCUBHOCTH.
CTPYKTYPHBIX CXEM B broku orpaHIMYeHUS U1 Pa3IMYHOTO THITA CUTHAJIOB (CaTypaMINH, JIyK am Taior)
mporpamme MatLab /lenenue Ha 0. CTpyKTYpHBIE CXEMBbI JIJIsl YCTPAHEHUS JICJICHUS Ha HOJIb, OJIOK YCIIOBHUS
Simulink ¢ mepemennsM  [Bo3moxkHOoCTH ociimuiorpada.
Y TTOCTOSTHHBIM [Tpumep peanuzanuu AudGepeHIINaTIbHOI0 YpaBHEHHS B Cpe/ie MaTiad CUMYJIHHK
¢ukcupoBaHHbIM maroMm [Pacuet ¢unbTpoB curraia (GuasTp Hanpsoxenus PC)
cyera;
HaBBIKAMU TIPUMEHEHHS
MaTeMaTHYEeCKUX
METOJIOB CueTa
CTPYKTYPHBIX CXeM B
nporpamme MatLab
Simulink ¢ mepemenHbIM
Y TTOCTOSTHHBIM
(PMKCHPOBAHHBIM IIArOM
cuera,
SHatb OCHOBBI 5I3bIKa 1. Kakne s3pIKM NpPOrpaMMHpOBAHM B HACTOSILEE BPEMs HCIONB3YIOTCA JUIS HAIHMCAHMANkpoNpoLecCOpHbIE
TIpOTpaMMHpOBAHIA [IPOrPaMM JUIsi MEKPOIIPOLIECCOPOB? CPEICTBA B MEXaTPOHHBIX
C/C++;
2. Uto Takoe KOMITUIISTOP? MOTYJISIX

COBPCMCHHBIC
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KOMNnemeHyuu npoOSPaAMMbl
CpeacTBa/cpensl 3. Onumure MOCAeNOBATENbHOCTh  ACHCTBHH,  BBIIOJHSIEMBIX  KOMIWIATOPOM, IpH
paspaboTKu cxeM [MPOrPaMMHUPOBAHUHA MUKPOMPOLIECCOpa
MHKPOIPOLECCOPHBIX 4. Kakue OCHOBHBIE THIIBI JAHHBIX OOIICHIPUHATHI IIPM HAIUMCAHUM MPOTPaMM IS
YCTPOKCTB; 0

MUKPOIIPOLIECCOPOB?
COBpEMEHHBIE s 0 C.q NP

. Onumwure cTpyKTypy mpoekra Ha si3pike C. UTo Takoe «3aroinoBoYHbIH (aiiim»?

cpencTRa/cpeTI € CTPYKTYpY IIPOEKTa Ha SI3bIKE 0 TaKO€ «3aroJoBO Gaiin
paspaGoTku 6. Kak 1 B KaKOM MeCTe IporpaMMbl OOBABIISIOTCS IEPEMEHHEIE B si3bIke C?
POrPaMMHOTO 7. UTo mpoUCXOaUT MpH 00BSIBICHUN NIepeMeHHbBIX? UTO Takoe HHULIMAIU3AINS IEPEMEHHOM?
obecrieyeHusl 8. Uto Takoe MaccuB? Kakue THITBI MacCcHUBOB BbI 3HaeTe? Kak 3amaercs maccus?
MHUKPOIPOLIECCOPHBIX 9. Uto Takoe ykazatens? Kakue ykazatenu OpiBaroT? Kak onn paboTaror?
yCTpOHCTS, 10. Yto Takoe ctpykTypsl B C? Kak 00BSBUTE CTPYKTYPY?

11. Kakue nukisl s3bika C Bbl 3HaeTe? [lpuBenure ux CHHTaKCHC.

12. Kakue BerBnenus B C Bl 3HaeTe? [IpuBeanTe ux CHHTaKCHUC.

13. Yto Takoe dyakuu B C?

Ymets HacTpauBaTh
Heo0XoIuMoe
MIpOrpaMMHOE .
obecreuenue s 1. Onumwmre nporuece co3ganus 1 KoHGurypuposanus npoekra B Qt Designer.
pa3paboTKu u 2. Uem otnmuaercst Qt Designer ot npyrux cpen paspabotku (IDE)?
MPOTPaMMHUPOBAHHS
MHUKPOTIPOIIECCOPHBIX
YCTPOKCTB;
Bnagets HaBBIKAMU CO3JIaHUSA 1. Kakue cpenctBa nporpaMMupoBaHust KOHTpasmioepoB STM32 Bel 3HaeTe?

MPOEKTOB IJIS
pa3paboTku
MIPOrPaMMHOTO
obecrieueHUs
MHUKPOIPOLIECCOPHBIX
YCTPOMNCTB;

2. Yro Takoe OpenOCD? Kak u 111 4ero oH HCIIONIb3yeTCs?

3. Urto takoe Bare Metal? Kak u jyis 4ero oH ucrnois3yercs?

4. Kax mactpouts kommuiekt Qt Creator ans HamwcaHWs TPOTPAMMHOTO OOecIedeHus
KOHTpoJiepa?

5. Kakue cuctembl COOpKH MMPOEKTOB BbI 3HAETE?

6. Uto takoe Makefile? Kak u 17151 uero oH ucronb3yercs?

7. Uto Takoe GDB? Kak u a5 yero oH ucnonb3yercs?

8. Kakoll KoMIwIsTOp HE0OX0AUM JUT KOMIWIALIMH IPOTpaMM KOHTpouiepoB STM32?
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3HaThH

W3BECTHBIC
MpPOrpaMMHBIC TAKEThI
00paboTKu uHpOopMaLuu
U yIIpaBJICHUS B
MEXaTPOHHBIX CHCTEMaX;
KaK IMIpUMCHUTH
W3BECTHBIC
MPOrpaMMHBIE MTAKETHI
IIpU IPOCKTUPOBAHUU
MEXaTPOHHBIX U
POOOTOTEXHUYIECKHX
CHCTEM,

Metonpr pacueta B cpeme Matlab_Simulink metompr wcciemoBanus SIKTPOIIPHUBOAA TIO)
cucteme TII-/] muxponponieccoproit CAP ¢ mocnenoBareIpHOM KOPPEKITUEH.

YmeTh

NIPUMEHUTH IIPU
MPOEKTHPOBAHIH
W3BECTHBIE
MPOTrpaMMHBIE ITAKETHI
00paboTKu uHpopMauu
1 YOPAaBJICHUS B
MEXaTPOHHBIX CUCTEMAaX.
Bri6pats nporpamMMHuoe
obecrieueHue s
MIPOEKTHUPOBAHUS U
HCCIIEA0BAHMS MOYJIEH

00paboTku uHpOpMALIUH.

Paspabortath HOBOE
MPOrpaMMHOE
o0OecrieueHre Ui
MaTEeMaTHYECKYHO
MOJIENb 00BEKTA
HCCIIEIOBAHMS,

[IpumenuTs pH NPOEKTUPOBAHMHU 3iIeKTponpuBona no cucreme TII-J| mMukporporeccopHo
CAP c mocnemoBareiabHON KOPpEKIMEH METO/IbI aHAIM3a U CHHTE3a MapamMeTpoB PErysiTOPOB
Ha OCHOBE JIOTapU(PMHUIECKUX U (a30BbIX YACTOTHBIX XapaKTePUCTHUK.

Perynupyemsiii
RIIEKTPONPUBO/ IIOCTOSIHHOTO
TOKa

Bnanets

HaBbIKaMH MPOBEICHU
HCCIIEIOBAHNS MOlyJIer
ynpasieHHs 1O

[IpoBectn wucciemoBanus IokasaTened 3jekTponpuBona mo cucreme TII-JI ¢ CAP ¢
MOCIIEIOBATEIEHON  KOPPEKIMe Ha OCHOBE JorapuMudyeckux # (ha30BBIX YaCTOTHBIX|

XapaKTEPUCTUK
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MaTeMaTHIeCKON MOACIn
00BEKTa MU HOBOMY
MPOrPaMMHOMY
00€CIIEYEHHNIO;

3HaThH

W3BECTHBIC
NPOTrpaMMHBIE ITAKEThI
00paboTKu uHpopMauu
U YIIpaBJICHUS B
MCXAaTPOHHLIX CHUCTEMaAX,
KaK IMIpUMCHUTH
W3BECTHBIC
MPOrpaMMHBIE MTAKETHI
IIpU IPOCKTUPOBAHUU
MCXAaTPOHHBIX U
POOOTOTEXHUYIECKHX
CHCTEM,

Kax peamusyercs wmoxmens BektopHOoM CAP ¢ KOCBEHHOM OpHEHTaleld II0 BEKTOPY
nmotokocremienus poropa AJl B cpexe Matlab_Simulink?

ITocTpouTh U CPaBHUTH PETYIUPOBOYHBIC XAPAKTEPUCTHKU ACUHXPOHHOTO 3JIEKTPONPUBOAA U
AuarpaMmbI W3MEHEHHH YaCTOThbI, HAIIPSAIKCHUA, COCTABJIAIONIUX TOKa CTaTopa IO OCAM X U Y,
MarHUTHOTO TIOTOKAa POTOpa B (YHKUMH CUTHAJIA yIpaBieHHs cKopocThio A]Jl B cucreme
YIOPABICHUSI C KOCBEHHOM OpHEHTalMEld IO BEKTOpY HOTOKOCUeIvieHus poropa AJl mpu
OTCYTCTBHUHU U HAJIMYUU CTATUUYECKON HATPY3KU HA Baly ABUTATENIS.

VYmeTh

NIPUMEHUTH IIPU
MPOEKTHPOBAHIH
N3BECTHBIC
MPOTPaMMHBIE MTAKETHI
00paboTKu uHpopMauu
U YIPAaBJICHUS B
MEXaTPOHHBIX CUCTEMAaX.
Bri6pats nporpamMMHoe
obecrieueHue s
MPOEKTHPOBAHUS U
HCCIEA0BAHMS MOYJIEH
00paboTKH HH(POPMAIIHH.
Pazpabortats HOBOE
MPOTrpaMMHOE
obecrnieueHne Uin
MaTeMaTHYECKYIO
MOJIeJIb 00BEKTa

Kax nporpammupyrotcst napamerpsl AJ] B anektponpuBoaax ¢upmber Siemens (Simovert
Masterdrives. Vector Control u Sinamigs)? Kak nporpammupytotcs pazomknytas CAP TTY-AJ]
B asiekTpornpuBoaax ¢upmel Siemens (Simovert Masterdrives. Vector Control u Sinamiqgs)?
Kak mony4uTh KpHBBIC MEPEMEHHBIX B JJICKTPONPHBOJAE C MOMOIIBI Tporpammbel Drive
Monitor?

Kak nporpammupytorcst ckamsapaas CAP ITU-A/l ¢ oOpaTHbBIMH CBS3SIMU 11O TOKY CTaropa B
BIIEKTPOTIPUBOAAX .HUpMBI Siemens (Simovert Masterdrives. Vector Control u Sinamigs)?
Kak mnporpammupyrorcs ckamsipHas CAP ITY-AJl c¢ oOpaTHOH CBsI3bIO 1O CKOPOCTH B

anexTpornpuBoaax .pupmer Siemens  (Simovert Masterdrives. Vector Control u Sinamigs)?

Perynupyemsiii
JIEKTPOIPUBO/] IEPEMEHHOTO
TOKa
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HCCIIEI0BaHNUS,
BnameTs HaBbIKaMu npoBenenus | Mccmemoanne mukponpoueccopaoit CAP mo cucteme ITU-AJL B cpene Matlab_Simulink:
HCCIICI0BAHUS MOJYJIeH | JlaGopaTopHas paGota Ne.6 MccrmemoBaHue CHCTEMBI CKANSPHOTO YIIPaBIEHHS ¢ OOpaTHOM
YHpaBJICHIA IO CBSI3BIO [0 CKOPOCTH
MaTeMaTHYeCKOH MOJIENN . .
Jlaboparopuast pabdora Ne7 Cucrema yhpaBieHHS C TPSAMON OpPHUEHTAIMEd IO BEKTOPY
00BEKTa UK HOBOMY A
HPOrPAMMHOMY MoTOKOCLEeIIeHus poropa All».
00ECTICUCHHIO! Jlaboparopuast pabora Ne 8 UccnemoBanne cucTeMbl YIpaBIeHHUS C KOCBEHHOW OpHEHTaImen
IO BEKTOPY MOTOKOCLEIUIeHus poTopa A/l.
Jlaboparophast padora Ne 9Cucrema ympaBiaeHus MoMeHTOM AJ] B CHUCTeMe YIpaBiIeHHUS C
KOCBEHHOH OpHEHTALMEN 110 BEKTOPY MOTOKOCIEeNIeHus poropa A/l
3Hath COBpEMEHHBIE 1. [IpaBuna paboTsl ¢ nHPOpMAMOHHON OuOIHMOoTeYHOM cuctemoit MI'TY
WHPOPMAaLUOHHBIE 2. [lopsnox mpoBeneHMs MaTEHTHOTO IMOUCKA
TEXHOJIOTHH; 3. Pa6ora ¢ otuetamu mo HUP u OKP
COBPEMEHHbIE 4. [IpaBuna odopmienus orueror mo HNP
WHPOPMAITUOHHBIE 5. [paBuna odopmiteHus criucKka NCTIONIB3YEMO# B paboTe JTUTEPaTyPhl
TEXHOJIOTHH B 6. [IpaBuna coctaBieHHs CTPYKTYPHBIX CXEM
MeTaJUTypIuy; 7. O6ocHOBaTh BEIOpaHHbBIE HAPABJICHHSI NCCIIEIOBAHNI
COBpPEMEHHbBIE 8. JlaTh OSICHEHUS 110 COCTaBJIIEHHOM CTPYKTYPHOM CXEMe JIEKTPONpUBOIa
WHPOPMAITUOHHBIE 9. Pabora ¢ xmaccuduraropom YK
. YyeOHas - mpaKTHKa 1o
TEXHOJIOTHU B 10. OneHuTh aKTyanbHOCTh BbIOpaHHOM Tembl BKP
) . MOJTY4YEHHUIO EPBUYHBIX
POOOTOTEXHUKE; 11. @DopMBI CaMOCTOSITETBHOM PadOTHI CTYIEHTOB NPH BHINOJIHEHUH UHINBHYaTbHOTO .
NpoQecCHOHAIBHBIX YMEHUH U
3ajiaHnsl Ha y4eOHYI0 IPAKTHKY
" = = HABBIKOB
YmeTs I0JIb30BaThCs 1. [IpaBuna paboTsl ¢ nHPOPMAITMOHHOH OMOIHOTeYHOH cuctemoit MI'TY
COBpPEMEHHBIMHU 2. [Mopsiiox mpoBeeHNsI MATEHTHOTO MOKCKa
WHPOPMALUOHHBIMH 3. Pa6ora ¢ orueramu no HUP u OKP
TEXHOJIOTUSIMU; 4. [paBuna odpopmienus orueroB mo HUP
10JIb30BAThCS 5. [paBuna odopmiteHus criMcka NCTIONIB3YEMO# B paboTe TUTEPaTyPhl
COBPEMEHHBIMHU 6. [IpaBuna cocTaBneHHs CTPYKTYPHBIX CXEM
UHPOPMALUOHHBIMH 7. O6ocHOBaTh BEIOpaHHbBIE HAPaBIICHHSI NCCIIEIOBAHUI
TEXHOJIOTUSIMH B 8. JlaTh MosiCHEHUA 110 COCTaBIEHHON CTPYKTYPHOU CXEME 3JIEKTPONpPUBOIaA
METaJITypIrHH; 9. Pabora ¢ knaccudukaropom Y JIK
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MTOJIE30BAThCS 10. OneHnThb akTyaTbHOCTh BEIOpaHHO# TeMbl BKP
COBpPEMEHHBIMHU 11. DopMBI CaMOCTOSTETBHOM PadOTHI CTYACHTOB NPH BHIMIOJIHEHUN HHIUBHYaTbHOTO
WHPOPMALTUOHHBIMH BagaHus Ha y4eOHYI0 PAKTHKY
TEXHOJIOTHSIMU B
pOOOTOTEXHUKE,;

Bnagers HaBbIKaMHU 1. [IpaBuna paboTsl ¢ nHGOPMAMOHHOH OMbIHOTeYHOH cuctemoit MI'TY
WCTIONBb30BaHHS 2. [Nopsimox mpoBeneHUs MATEHTHOTO MOKCKa
COBPEMEHHBIX 3. Pa6ora ¢ otaeramu mo HUP u OKP
WHPOPMALIMOHHBIX 4. [IpaBuna opopmienus otueroB mo HUP
TEXHOJIOTHIA; 5. [paBuna odopmiteHus crucKka UCTIONIB3YEMOi B paboTe TUTEPaTyPhl
HaBBIKAMHU 6. [IpaBuna cocTaBneHHs CTPYKTYPHBIX CXEM
HCTIONTE30BaHUS 7. O6ocHOBaTh BEIOpaHHBIE HATIPABIEHUS HCCIEIOBAHINA
COBPEMEHHBIX 8. JlaTh MoscCHEHUA 10 COCTaBIEHHOW CTPYKTYPHOUM CXEME 3JIEKTPONPUBOIA
WHPOPMALMOHHBIX 9. Pabora ¢ xnaccuduraropom YK
TEXHOJIOTH B 10. OneHnTh akTyalbHOCTh BEIOpaHHOM TeMbl BKP
METaJUTypIuu; 11. DopMBI CaMOCTOSTENBHOM PadOTHI CTYICHTOB MPH BHIMIOJIHEHHN WHUBH/TyaTBEHOTO
HaBBIKAMHU 3ajaHusl Ha y4eOHYIO IPAKTHKY
HCTIOJIb30BaHUS
COBPEMEHHBIX
WH(POPMAIMOHHBIX
TEXHOJIOTUH B
poOOTOTEXHUKE,

3HaTh - METO/BI peanu3auu 1. Ilepeuncnure OCHOBHBIE METO/IbI pEANTU3ALIMH MAaTEMAaTHIECKUX MOJIEIICH;
MaTeMaTHYECKUX 2. Kakoif MeTos1 peanu3aiiuu MaTeMaTHIECKHX MOJIEJICH HCIOJIb3yeTcs B IPOTPaMMHOI cpejie
MOJEJEN B cpesie «Matnad»?
COBPEMEHHBIX 3. Kakumu Bo3MOkHOCTSIME 00J1a1aeT mporpammHas cpena Mathcad ?
MPOTPaMMHBIX MakeToB; #. OxapakTepHu3yiTe BO3SMOKHOCTH MaTeMaTHYeCcKoro makera Matlab

5. «MeToJ1 CTPYKTYPHOTO MOJIEJIMPOBAHUS) - TAWTe KPATKYIO XapaKTEPUCTHKY. Ha6y HHOTHCCTCROBATCIbCKAA

Ymethb - IPUMEHSITD 1. Kakue nporpaMMHbI€ TAKETHI HALLUIK IIUPOKOE IPUMEHEHHE B 33/1a4aX MaTeMaTHYECKOTO pabota
COBPEMEHHOE MOJICIIUPOBAHHUS ?
HIPOrpaMMHOE 2. B kakux ciydasx BOZHHKAaeT HEOOXOAMMOCTH B pa3padOTKe HOBOTO MPOrPaMMHOIO
obecriedeHue st oOecrieueHuns?
ajanTauuu 3. Kakue cnenyanu3npoBaHHble IPOrpaMMHBIE TAKETH IPUMEHSIOTCS 17151 00paboTKu
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MaTeMaTHYECKUX
MOJIETIEN B Cpey
MPOTPaMMHBIX ITAKETOB;
- pa3pabaThIBaTh HOBOE
MporpaMMHOe
oOecreucHue,
Heo0XouMoe IS
00paboTku nH(pOpMAITUU
U YIIPaBJIEHUS B
MEXaTPOHHBIX U
POOOTOTEXHUYIECKHX
cucTeMax, a TaKkKe JIs
UX IPOCKTUPOBAHUS,

nHDOpMAaIun?

4. Kakue CIICUATIU3UPOBAHHBIC TPOTPAMMHBIC IMAKCTHI UCITIOJIB3YIOTCA B 3a/ja4ax
IMPOCKTHUPOBAHUA pO60TOTeXHI/I‘IeCKI/IX cucteMm?

Bnanets

- COBpEMEHHBIMH
SI3BIKAMHU
MPOTPaMMHUPOBAHUS;

- HaBBIKAMU MPUMEHEHHS
COBPEMEHHBIX
MPOrpaMMHBIX TAKETOB;
- COBpEMEHHBIMH
METOJIaMU 00pabOTKH
nH(pOpMaIny;

- COBpEMEHHBIMH
crocobamMu yrpaBJIeHuUs
U TIPOEKTUPOBAHUS
CHCTEM YIIpaBIICHHSI.

cHCTEM).

00BEKTa peryIupOBaHus.

1.Ilepeunciute COBpeMEHHBIE SI3BIKH TPOIPaMMHUPOBAHUS U UX OPUEHTHPOBAHHOCTD IS
[PEeLICHNS 3324 MAaTEMAaTHUECKOIO MOJEINPOBAHMS;

2. OxapakTepu3yiTe MOHATHE «00paboTKa HHPOPMAIIH.
3. [lepeunciuTe OCHOBHBIE CIIOCOOBI YIpaBIeHUs! 00BEKTaMU (MOIYIISIMUA POOOTOTEXHUIECKUX

4. Kakumm MMpeuMyIIeCTBAaMU O6J'Ia,[[aIOT CHUCTCMbI IOAYNMHCHHOI'O PCTYJIUPOBAHUS [TApaMETPaAMU

IMK-3 — cnoco6HOCTHI0 pa3padaThIBaTh IKCHEPUMEHTATbHBIE MAKETHI YIIPABJISIONINX, HHGOPMAIMOHHBIX H HCIIOJTHUTEIBLHBIX MOYJIeil MeXaTPOHHBIX U

000TOTEXHHYECKHX CHCTEM H MPOBOAMTDH UX HCCJIACAOBAHUEC C MPUMEHCHUEM COBPEMECHHbBIX HH(l)OpMﬁIII/IOHHbIX TEeXHOJOTHH

3HaTh

oO1rue mpasuia
MPOBEICHHUS
9KCIIEPUMEHTOB;
KPUTEPHUHU OICHKH
pe3yJIbTaTOB

TeOpeTI/I‘{eCKI/IG BOIIPOCHIL.

Llens 1 3a1a4M SKCIEpUMEHTA

VcTOYHUKY OMIHOOK MPH U3MEPEHUSX

/luckpeTHas 1 HENIpephIBHASA CITy4aliHbIE BETUYMHBI
["eHepasbHbIe U BEIOOPOYHBIE TAPAMETPHI pacTIpeIeICHHS

TeOpI/IH OKCIICPpUMCHTA U
MCCIICAOBAHUA CUCTEM
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SKCIIEPUMEHTA; IHopMalibHBIM 3aKOH pacrpeeieHus
OCHOBHBIE IeNH U 3a/1a4u [OCHOBHBIC 33/1a41 MATEMATHYECKON CTaTUCTUKU
[IpU IPOBEJCHUU CraTucTUYECKHE KPUTEPUU U UX TPUMECHEHUE
JKCIIEPUMEHTOB; [Inans! perenns 3aa49 MaTeMAaTHIECKONW CTATHUCTHKH
YmeTh TIPUMEHSATD 00IIIHe [IpakTUUecKue 3a1aHus:

METO/IbI TJITAHUPOBAHHMS
IKCTICPUMEHTA,
MPUMEHSTh
COBPEMEHHBIC METO/IbI U
CpEICTBA HCCIICIOBAHUS
MEXaTPOHHBIX
YCTPOKCTB;
00pabaThIBaTh U
NPE/ICTABIIATh
Pe3yIbTaThl
IKCIIEPUMEHTA,

Onpenenuts BEpOSTHOCTH TOTO, YTO CONPOTUBJIEHUE PE3UCTOPOB B MAPTUH, TPUTOTOBIEHHOM K
oTHpaBke, He npeBocxoauT 50 Om, eciu U3BECTHO, UTO L4 =45 OM 1 o;z =25 OMZ, 3aKOH
[pacrpeneneHrsi HOpMaJlbHbIH.

TpebyeTcst OLCHUTh MaTEMaTHUECKOE OXKHUIaHUE TOKA IIEPErOpPaHusl MIIaBKUX BCTABOK MTAPTUH
npenoxpanntenei Tumna [1P-2 ¢ HomuHanmbHEIM ToKOM oTKIROueHUs loTk =100 A, ecnn u3BecTHa
reHepanbHas JUCTepcHsl TOKa IeperopaHus (Ha OCHOBAaHUU MPEIbIIYLINX UCIIBITAaHUI), paBHas
=25 A2 u pe3yabTaT OJHOTO UCIIBITAaHUS NpeaoxpaHuTeis u3 atoi naptuu 10 = 95 A. 3akon
pacripeneneHus 3Ha4eHUH TOKa IIeperopanysi HOpManbHbId. [J1s1 pereHust 3aauu HCHOIb3yeM
U-pacnpenencuue.

Onpenennts 00beM BBIOOPKH (KOMWYECTBO HM3MEPEHHI), MO3BOJSIONIMNA OLECHUTH /4 TOKA|

. 2
neperopanus npeaoxpanuteneii ¢ Tounocteio 1 A u ¢ p = 0,95, eciu U3BECTHO, UTO o, =16
2
A”.

2.4

n>| —-196 | =63.
2

[Tpu 0o6pabdoTke BEIOOpKHU U3 10 HaOMIOIEHNI 3HAUEHUI €MKOCTE! KOHJICHCATOPOB ITOJTYIEHO C
o 2
=98 Mk®. MI3BECTHO, Y4TO 3aKOH PACIpPEIEICHNUs HOPMAIbHBIA, O~ = 25 Mk®?. TIpoBepHThH

runotesy o ToM, uTo e =100 Mx®D, T.€. Holtic = 100 Mx®D; Hy: e # 100 MxD.

Mmeetcst ITh MI3MEPEHUH BPEMEHHU OTKITIOUSHHS MacisTHOTO Bhikmovarens 7= 0,05 ¢; z = 0,08
c; 3=0.1¢; =0.1 cu % =0.06 c. TpeOyercs OLIECHUTh F'eHEPATILHOEC MATEMAaTHIECKOE OXKUIaHHE
BPEMEHH OTKJIFOUEHHS L4 C JOBEPUTENBHOM BeposiTHOCTBIO p = 0.95. 3akoH pacnpeneneHus
HOPMAaJIbHBII.

/1151 yCITOBHIA IPEABLIYIIETO TPUMEPa TPOBEPHUTH THIIOTE3Y O TOM, 4TO £ = 0,05¢ Ha ypoBHE
sHauumoctu q = 0,05, T.e. Ho: e, = 0.05¢; Hy: g, = 0,05c¢.

2 _ . N
OnpenenuTs HHTEPBAIBHYIO OLIEHKY O, ¢ P = 0.9 HOpMaNbHO PaCIPENETIEHHON CITyYaiHOM
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KOMNemeHyuu NPOSPAMMbL

. 2
BETMYMHBI X, €CJIM Ha OCHOBaHMH JICCATH U3MEPEHHUH MOTy4eHo S, = 2,
[TpoBepuTh TUMOTE3Y O TOM, YTO TeHEPATbHAS TUCTICPCUSI HOPMATIBLHO PACIIPEICIICHHOM
N .2 L2 _ o
ciyuaitnoit semuuunsl X, Ho: 0, =4 (H1: 0, #4), Ha yposne 31aunmoctu g = 0.1 115 ycnouit

MpEebITYIEro IpuMepa.
CpaBHHBAIOTCS [TOKa3aHUs ABYX BOJIBTMETPOB, KakapIM nprOOpPOM NPOU3BEICHO MO CEMb

o 2 2
3aMEpOB, IPpUUYEM JUCIIEPCHUS TOKa3aHUH IIEPBOrO HpH6opa COCTAaBJIAET S1 =10.2B%a BTOPOI'o —

2 2 . o
S, = 3.8 B". Heo6Xx01uMO BBISACHUTH, 4eM 00YCIOBIEHO PACXOXKICHHUE JUCTIEPCHUIA: TMOO BTOPOH
pubop OoJiee TOUYCH, MO0 PACXOKICHHUE AUCTICPCHIA CITydalHO.

o 2_q. c2_
[IpoBEpUTH TUMOTE3y 00 OMHOPOIHOCTH YETHIPEX BHIOOPOUYHBIX AUCIEPCUH, paBHBIX S; = 8; S, =

4, 832 =2mu SjI 10, u onpenenennsix ¢ f = 10 Ha ypoBHe 3Haunmoctu g = 0.05.

Ha oiHOM 13 ISITH OJTMHAKOBBIX arperaToB (TPEThEM), BBIMOIHSIOIIAX OTHOTUITHBIC OTICPAIHH,
OBLITM BHEIPEHBI MEPOITPHUSTHUS 110 SKOHOMUH ICKTPpOo3HepTrun. OLEHUTh UX 3PPEKTUBHOCTS,
€CJTH 3apETUCTPUPOBAHHOE MECSIHOE MOTPEOJICHIE SHEPTUH KaXIbIM arperarom coctasiseT W,
= 10 MBty; W, = 12 MBT1uy; W5 =8 MBT1u; W, =9 MBT4; W5 = 11 MBTu. Kak u
[PEJIOoJIarajgoch, pacXxo1 SHEPrHUK Ha TPETheM arperare MuHUMasieH. Heo0X01MMO BBISICHUTD,
ueM 00YCIIOBJICH MUHUMAJIbHBIA PacXo]l Ha TPEThEM arperare — CJiydailHbIM OTKJIIOHCHUEM WJIH
BHE/IPCHHBIMU MEPOTIPUATHSIMHU.
PaccMOTpUM JJaHHBIE 110 CPOKY CITYKOBI 3JICKTPUICCKUX JIAMIT B YEThIPEX MAPTHUSX.

Pe3ynbTarhl H3MEpeHHs CpoKa CyKObI JIaMIl

] Cpox CITY>KOBI
3JIEKTPOJIAMIT X (B
MapTUU X g
TBICSYaX YacOB)
JIaMII
1 1,60; 1,61, 1,65;
1,68; 1,70; 1,72; 1,80 1,76 ,68
2 1,58; 1,64; 1,64,
1,70; 1,75 31 ,66
3 1,46; 1,55; 1,60;
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1,62; 1,64; 1,66; 1,74; | 3,09 ,64
1,82
4 151; 1,52; 1,53;

1,67; 1,60; 1,68 41 ,57

2,57 6 |.,64

/1711 I3TOTOBJICHUSI KaXKI0W MapTHH JIaMI ObLJ1a B3ATa MPOBOJIOKA PA3HBIX COPTOB; BCE MPOYHE
YCIIOBHSI IIPOU3BOACTBA OBLIIM OJMHAKOBBIMU IS KX 10i napTuu. TpeGyeTcst BEIICHUTD,
OTITUYAIOTCS JIM TTAPTUH JIAMIT MKy COOOM 0 CPOKY ciry>kObI. Eciiit oTBEeT Oy et
MOJIOKUTENBHBIM, TO MOKHO yMaTh, YTO Ka4€CTBO MPOBOJIOKH JIEHCTBUTEIHHO BIHUAET Ha CPOK
CIryxOBl, U, CII€A0BATENILHO, AT CTAHAAPTU3ALUH IPOU3BOCTBA IEKTPUUECKUX JIaMII
HEO0XOIUMO TOCTUTHYTH OOJIbIIEH OAHOPOJHOCTH IPOBOJIOKH BO BCEX MAPTHUSIX.

Heo0x01uMo pOBEPUTH HYJEBYIO THIIOTE3Y, COCTOSIIIYIO B TOM, YTO HCXOHBIE Pa3Mephl
MpoKaTa Ha MPOBOJIOYHOM CTaHE C MHOTOBAJIKOBBIMH KaJTuOpaMH He BIHSIOT Ha pa3Mephl
MpOKaTa MOocJIe NePBON KIETH ABYXKJIETEBOI'O MMPOKATHOTO cTaHa. C 3TOH 1IeIbI0 MPOBOIMIIAC
MpoKaTka 00pa3IoB ITPOBOJIOKU C pa3HBIMH UCXOJHBIME quametrpamu: 6,39 MM u 6,12 mm. Ha
BBIXOJIC TTOCIIE KJICTH TPOBOIMIIOCH H3MEPEHUE Pa3MepOB MPOGHIIS 1Mo auaroHamsiM «d» u B
HaIpaBJICHUH O0XKATHS «@».

PesynbpTatel n3mepeHus pasMepoB IpoduiIst Ipy NPOKATKE IMPOBOJIOKH JUaMeTpoM 6,39 MM

Ne p Cp IIpeoGpa3 IIpu
asmep e/IHUe OBAaHHOE CpelHee | MeuaHue
00pasios 3HAYCHMs | 3HAYCHUE
pasmepos,
MM
1 a 51 18 Kax
98 Joe
d 6,4 240 3HAYECHUE
40 pasmepa
2 a 5,2 24 YBEJIMYEHO B




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm
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KOMRemenyuu npo2pPaAMMbl
04 1000 pa3 u
d 6,4 248 YMEHBIIICHO:
48 «@» - Ha
3 a 5,2 20 5180 «d» -
00 Ha 6200
d 6,4 270
70
4 a 51 12
92
d 6,4 244
44
5 a 51 16
96
d 6,4 240
40

PesynpTatel n3mepeHus pasmMepoB NpoduiIst Ipy NPOKATKE IMPOBOJIOKH JUaMeTpoM 6,12 MM

Ne P C [Mpeobpa3 [pu
00pa3ioB | azmep penHue OBAaHHOE CpelHee | MeuaHue
3HAYCHUS | 3HAYCHUE
pasmepos,
MM
1 a 5, 11 Kax
191 Joe
d 6, 5 3HAYEHHUE
205 pasMepa
2 a 5, 8 YBEJIMYCHO B
188 1000 pa3 u
d 6, -2 YMCHBIICHO:
198 «@» - Ha
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3 5, 6 5180 «d» -
186 Ha 6200
6, 2
202
4 5, 5
185
6, 16
216
5 5, 2
182
6, 12
212
Bnanets criocobaMu 3anaHus Ha pelieHue 3a1a4 U3 NPodeCCHOHATBHOW 00IACTH, KOMIUICKCHBIC 3a/IaHMS .
MpeCTaBIICHUS [TpoBecTH OICHKY BIUSHHS U3MCHEHUI Mpejiesia TEKyYeCTH MPOKATHIBAEMOT0 MeTallia Ha
pe3yJIbTaTOB OTKJIOHCHHSI Pa3MepOB HPOQUIIS NOCIIEC MPOKATKH B MEPBOM KJIETU Y€ THIPEXKIICTHEBOTO
9KCIIEPUMEHTA,; MPOKATHOTO CTaHa.
crocobaMu aHaMu3a Pe3ynbTarhl H3MepeHUs pa3MepoB MPOQUIIS PHU MPOKATKE MPOBOJIOKH € TPEAETIOM TEKy4eCTH
pe3yIbTaTOB MeTanma 43 kre/mMm>.
9KCIIEPUMEHTA,;

crocobamu opopmIteHus,
Tpe/ICTaBICHUS U
3alUTHI PE3YJILTATOB
UCCIIeJOBaHNUS,

Ne pasmep | Cpennue IIpeoGpazoBannoe | [lpumeuanue
00pasioB 3HaYeHHs | Cpe/iHee 3HaueHue
pa3MepoB,
MM
1 a 5,192 -8 Kaxmoe
d 6,558 -62 3HAUCHHE
2 a 5,221 21 pa3mepa
d 6,660 40 YBEJIMYCHO B
3 a 5,227 27 1000 pa3 wu
d 6,660 50 YMEHBIIEHO:
4 a «@» - Ha
d 5200
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5

a

d

«dy - Ha
6620

Pesynbrarhl u3mepeHus pa3mepoB IpohuIs PH MPOKATKE MPOBOJIOKH € MPEEIOM TeKYYeCTH
2
MeTtama 65,9 krc/mMm

No Paszmep | Cpennue [IpeobpaszoBannoe | [Tpumeuanue
00pasIos 3HAUEHUS | CpelHee 3HAUCHHUE
pasmepoB,
MM
1 a 5,225 25 Kaxmoe
d 6,684 64 3HAYEHUE
2 a 5,229 29 pasmepa
d 6,650 30 VBEITUYEHO B
3 a 5,220 20 1000 pa3 wu
d 6,651 31 YMEHBIIICHO:
4 a 5,229 29 «@» - Ha
d 6,666 46 5200
5 a 5,232 32 «d» - Ha
d 6,626 6 6620

[IpoBecTr OLEHKY BIMSHUS U3MEHEHUH KOd(ppHULMEHTa TpeHUs B ouare AedopManuu Ha
OTKJIOHEHHS Pa3MepOB NPOo(UIIs MOCIe NPOKATKH B TIEPBOM KJIETH.
PesynbTaThl u3MepeHus pa3MepoB Npoduilst pH MPOKATKE HAa CYXHUX BaJIKax

Ne pasmep | Cpennue | IIpeobpazoBanHoe | [Ipumeuanue
00pasios 3HAYEHUsS] | cpellHee 3HAYeHUE
pa3mepos,
MM
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAUCHHE
2 a 5,229 29 pasmepa
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d 6,650 30 YBEJIMYEHO B
3 a 5,220 20 1000 pa3 wu

d 6,651 31 YMEHBIIEHO:
4 a 5,229 29 «w» - Ha

d 6,666 46 5200
5 a 5,232 32 «» - Ha

d 6,626 6 6620

P€3yJ'H)TaTI)I I/I3MCp€HI/I5[ pa3MepOB HpO(i)I/IJ'IS[ HpI/I HpOKaTKC HpOBOHOKI/I C MI/IHCpaJII)HI)IM MacJioM
No Pasmep| Cpennue [IpeobpazoBannoe| [Ipumedanne
00pasios 3HAYCHUS | CpeJIHEE 3HAYCHUE
pa3MepoB,
MM

1 a 5,184 -16 Kaxmoe

d 6,527 -93 3HaYeHUE
2 a 5,178 -22 pasmMepa

d 6,521 -99 YBEIIMYEHO B
3 a 5,181 -19 1000 pa3 #

d 6,544 -76 YMEHBILIEHO:
4 a «» - Ha 5200

d «d» - Ha 6620
5 a

d

IIpoBECTH OLIEHKY BIUSHUS U3MEHEHUM BEJIMUMHBI HATSXKEHUS MEXIY IIEPBOUM U BTOPOH KIIETBIO
MPOKATHOTO CTaHAa Ha OTKJIOHEHHUS pa3MepoB MPOGUIIs IOCIe TPOKATKH B IIEPBOM KIIETH.
PesynpTarhel n3MepeHus pa3mMepoB NpoduIIst py NPOKATKE MPOBOJIOKH 0€3 HATSKEHHS

No
o0pasios

pasmep

Cpennune
3HAYCHUS
pa3mepos,
MM

IIpeobpazoBanHoe
CpellHee 3HaYEeHUe

[Ipumeuanue




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm
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KOMRemenyuu npozpammol

a 5,291 -9 Kaxnoe

d 7,053 53 3HAYCHUE

a 5,303 3 pasmMepa

d 7,054 54 YBEIUYCHO B

a 5,329 29 1000 pas wu

d 7,098 98 YMEHBLICHO:

a 5,334 34 «» - Ha

d 7,045 45 5300

a 5340 |40 « - Ha

d 7,084 |84 7000

Pe3ynbTathl u3MepeHus pa3MepoB NpoGUIIst IPY MPOKATKE MPOBOJIOKH C BETMUUHOMN

MexKiIeTeBoro HatspkeHus 500 kre.

No Pasmep | Cpennue | [IpeoOpaszoBannoe | [Ipumeuanue
00pasios 3HAYCHUS | CpellHee 3HAUYCHUE
pasMepoB,
MM
1 a 5,185 -115 Kaxmoe
g 6.022 78 3HAYEHHUE
pasmepa
2 a 5,247 -53 YBEJIUYEHO B
d 7083 |83 1909 pas u
YMEHBIIICHO:
3 a 5,223 =77
«@ - Ha
d 6,908 -92 5300
4 a 5,219 -81 «» - Ha
7000
d 7,079 79
5 a 5,224 -76
d 6,959 -41
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oneMeHm Oyenounvie cpedcmea obpazosamenvHou
pe3yibmamyl 00yuenus.
KOMRemeHyuu npopammvl
Ha omHOM W3 5 OJHOTHIIHBIX TEXHOJOIMYECKHX arperatoB (Ha 4YETBEPTOM) BHEIPEHBI
MEPOIIPUSATHS, 38 CYET KOTOPHIX IPEATOIOKUTENLHO MOKHO TOTYyIUTh 3QPEKT OT IKOHOMUH
BIIEKTPOdHEPrUuH. B TeueHnn 6 MeCsIeB Ha arperarax NpOU3BOJUINCH U3MEPEHUS OTPEOIEHHOM
DIIEKTPOSHEPTUH. Pe3ylIbTaThl IpeICTaBICHbI B TAOIHIIE
Howmep Bennumnna notpebnenus
arperara 3JIEKTPOIHEPI UM T10 MECSIIAM,
MBTt*4ac
1 10 104 108 95 101
2 99 102 11 109 97
3 97 96 101 98 10,1
4 94 95 95 10 93
5 98 99 103 104 10,1
Heo6X0MMO BBISICHUTD, I€HCTBUTENBHO JIU BHEPEHHBIE MEPOIPUSITHS
CYIIECTBEHHBIM 00PA30M BIMSIOT Ha MOTPEOIEHHYIO JJIEKTPOIHEPTHIO.
3Hath BO3MOYKHBIE BAPUAHTEI
peanusanuu
TEXHUYECKOTO 33 aHHUs]
Ha DKCIIEPMMEHTAIIBHBIE
MAaKeTBl MCXaTPOHHBIX Or kakux TpeOoBaHMii 3aBUCHT BBIOOP cTpYKTypbl CAP snektporpuBoja:
Mojyneid 1 Bboop ONIHO WJIM JIByX30HHOE pETYJIMPOBAHME CKOPOCTH, PETYJIHPOBAHUE TMOJOKEHUS WK
ONTHMAIILHOTO BAPHAHTA .
TIepEMEILEHHS DJIEMEHTA MEXATPOHHOU CHCTEMBI? .
peanuzanun Perynupyemsiii
TEXHUYECKOTO 33 aHHUs] BIIEKTPOIPHUBOJL IOCTOSHHOTO
Ha DKCIIEPMMEHTAIIBHBII TOKa
MaKeThl MEXaTPOHHBIX
MOJTyJIEH;
NAYS [POAHAM3UPOBATh
BOSMOXHOCTH AT CrOpoeKkTHpOBaTh IEKTPONPHUBOI cO cTpykTypoir CAP, oTBeuaromeil mpeabsBIsIeMbIM K HEl
aBTOMATH3aIMH

" IPUMCHUTDH
COBPCMCHHBIC

TpeOOBaHUSIM.
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nH(pOpMaITHOHHEIC
TEXHOJIOTHH JJIs
MIPOSKTUPOBAHUHT
MaKeTOB,

Bianets

METOJIaMH TIOATOTOBKH
paboueii u
KOHCTPYKTOPCKOM
JOKYMEHTAIINH 10
OIBITHBIM 00pasiiaM Ha
ocHose CAIIP;
METOJIaMU TIPUMEHEHHS
“H(OPMAITMOHHBIX
TEXHOJIOI'UU JIA
MPOEKTHPOBAHIH
MOJIyJIel MeXaTPOHHBIX U
POOOTOTEXHUYECKHIX
CHCTEM,

Metomamu peanuzanmuu MukporporneccopHoit CAP amekTporprBoga Ha OCHOBE BBIOPAHHBIX
(YHKIMOHAIBHOU M CTPYKTYPHOH CXEM.

3HaTh

BO3MO’KHbIE BApHAHTHI
peanuzanuu
TEXHUYECKOTO 3a/IaHUs
Ha 3KCIIepUMEHTAJIbHbIE
MaKeThl MEXaTPOHHBIX
MOJIyJIel ¥ BBIOOP
ONTUMAJIFHOTO BapuaHTa
peanuzanun
TEXHUUYECKOTO 3a/IaHUs
Ha 3KCIEPUMEHTAJIbHBIN
MaKeTbl MEXaTPOHHBIX
MOJYyJIEH;

B 4éM COCTOSIT KOHCTPYKTHUBHBIE PA3JINUUsI MEXKTY ACHHXPOHHBIM U CHHXPOHHBIM JIBUTATEISIMH?
B kakux anekTpornpuBoax 1Menecoo0pa3sHo IPUMEHITh CHHXPOHHBIE IBUTATENH C YaCTOTHBIM
[PETYIUPOBAHUEM CKOPOCTH?

Kak nporpammupytorcst BektopHoit CAP ITY-CJI ¢ 00paTHO#1 CBSI3bI0 110 CKOPOCTH B
hIeKTporpuBoaax .pupmsl Siemens (Sinamigs)?

B uem 3akirodaroTcss 0COOEHHOCTH CUCTEMBI  YIIPABJICHUS CHHXPOHHBIM JABUTATEIIEM C IIPSMOH
OpUeHTaIMel 0 BEKTOPY MOTOKOCIHEIUIEHUST poTopa’?

Perynupyemsiii
SIEKTPONPUBOJ IEPEMEHHOTO
TOKa

YMeTh

MMpOaHAIN3UPOBATH
BO3MOXHOCTHU OJIA
aBTOMAaTHU3allnuu

1 IPUMCHUTD

PeanmuzoBate Monens Bektopuoit CAP ITU-CH, II4Y-AJl B

MOCJIEAYIOLIMM ITapaMeTPUPOBaHUEM B MUKpoIporieccoproit CAP?

cpene Matlab_Simulink ¢
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COBpEMEHHBIE
WHPOPMAaLIUOHHBIE
TEXHOJIOTHH AJIS
MIPOEKTUPOBAHUHT
MaKeTOB,

Bnanets

METOJIaMH TOATOTOBKH
paboueii u
KOHCTPYKTOPCKOU
JIOKYMEHTAIIHH T10
OIBITHBIM 00pasiiaM Ha
ocHOBe CAIIP;
METOJIaMU TIPUMEHEHHS
WHPOPMALMOHHBIX
TEXHOJIOTHH AJIS
MIPOEKTUPOBAHUHN
MOJIyJIEN MEXATPOHHBIX U
POOOTOTEXHUYECKHIX
CUCTEM;

Metonamu peanu3anuu MUKpornpoieccopHoii CAP Ha ocHOBE BBIOpPaHHBIX (DYHKIIMOHATBHOU U

CTPYKTYPHOU CXEM.

3HaTh

MIPUHLIMIIEI TOCTPOEHUS
TUAPABINYECKON U
ITHEBMAaTUYECKOU
aHMMAaLMOHHBIX MOJEIeH
U CUCTEM YIIpaBJICHUSA
Pa3HOro ypOBHS
CJIOKHOCTH;

HepequL TCOPECTUYCCKUX BOIIPOCOB K 5K3aMCHY:

REPoOo~NoaswdE

0.
1.
12.
13.

Pacuer 0011ero conpoTHBICHHUS B IIPOCTOM TPYOOIIPOBOIE.
[MocnenoBarenbHOE COSTMHEHNE TPOCTHIX TPYOOIPOBOIOB.
[MapamiensHOe coeAMHEHUE TPOCTHIX TPYOOIIPOBOIOB.
Omnpenenenue MoTephb AaBICHUS B pealilbHOM IHIPOCHCTEME.
®opmyna Topuuennu.

Hcreuenue )XuIKOCTH Yepes

Knaccugukanus rugponprBoaoB.

JlocTOMHCTBA M HETOCTATKH THAPONPUBOAA.

YcnoBHBIE 0003HAYEHUS B THAPOIPUBOIAX.

CTpyKTypa ruponpHBOAa.

Cxembl ¢ 00bEMHBIM PETYTUPOBAHUEM CKOPOCTH KUAKOCTH.
CXxeMbl ¢ peryJIMpoOBaHrEM CHIIbI HCTIONHUTEIBLHOTO OpraHa,;
Cxembl ¢ 00bEMHBIM PETYJIUPOBAHUEM CKOPOCTH KHUAKOCTH.

I'mapaBivka U rUAPaBINYECKUE

CpCACTBAa aBTOMATHUKHU
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14. Hacochl ruaponpruBoI0B, YCIOBHbBIE 0003HAYEHHS. THITBI
15.  Tuapoasurarenu, ycIoBHbIE 0003HAYEHUS.
16. [ UpOIMITHHPEI, YCIOBHBIE 0003HAYEHHMS.
17.  PacueT OCHOBHBIX MAapaMETPOB I'UAPOLUIUHIPA.
18.  T'mapopacnpenenureny, yCaoBHbIE 0003HAYEHHS.
19.  3amopHsle KiIanansl, yCIOBHbIE 0003HAYCHHUS.
20. Kiianans! 1aBjieHust, yCIOBHbIE 0003HAYEHHMS.
21.  TlpenoxpaHUTebHBIE KIaaHbl, yCIOBHBIE 0003HAYEHHMS.
22. [MToTouHBIE KIIAMaHbl, yCIOBHbIE 0003HAYEHHSI.
23.  Jlpoccenw, yCIOBHBIE 0003HAUYEHHS.
24.  T'mapoakKyMyJsTOPHI, YCIOBHBIE 0003HAYCHHUS.
25. DUIBTPHI, YCIOBHBIE 0003HAYCHHSI.
YMeTh paspabaTsiBaTh [IpuMepHbIe TPAKTUYECKHUE 3aJaHUs ISl SK3aMEeHa:

HPUHIMIHMAIBHBIC CXEMBI |1 [Too0paTh HEOOXOAUMBINA JUaMETp LUIMHAPUYECKOro Hacaaka (u=0,82) ¢

ITHCBMAaTUYCCKUX U 3

THPABTHUECKHX TaKUM pacueToMm, 4ToObl yepe3 Hero BbiTekano 77000 kr/4 HedTH MI0THOCTHIO 865 KI/M'.

MPUBOIOB Harnop H nocrosiHHbIi 1 paBeH 12 m

pOGOTOTEXHHYECKUX 2. Paspaborate NHEBMAaTHYECKYI0  CXEMY npuBOJa OIS JIBYX

CHCTEM U TIPOU3BOJIUTH
CUMYJISILIUIO UX PabOTEhI
Ha MEePCOHATBHOM
KOMITBIOTEDE;

MHCBMOIWJIMHAPOB U OAHOI'0 IMTHEBMOMOTOpPA pa60Tamme Io CJ'ICI[YIOH_IGI\;I AuarpaMme]
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«IIepemerienne-mar.

3. [To 3amanHO¥M mporpamme Ha si3bike Grafcet mocTpouTs COOTBETCTBYIONIYIO

MMPUHIUITHAIIBHYIO

IEeUCTBUS ).

MMHEBMATHYCCKYHO

CXeMy (HHBMOI_II/IJ'II/IHI[p OOHOCTOPOHHET O,




CmpyxmypHulil CmpyxmypHuvltl 21eMeHm
PYKINYP Inanupyemvie PYRIPp .
aJlemMerm Ol{eHOllele cpe()cmea 06pa306ameﬂbH0u

pe3yibmanivl 06yquwz

Komnemernyuu npozcpammbol

1
{1y——Ein und ocbere Position
2 Schnell abwarts Richtungswechsel
(2)—— Ndherung Ende
Fy
3 Langsam abwdrts
(3)—— Untere Position
4 Aufwirts
(4)—— Obere Position
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Bnaners HaBbIKamu pa3pabotku  [IprMepHBIe 3a1aHMs Ha pelIeHue 3a/1a4 U3 PO ecCHOHATBHON 00IacTn

AKCIIEPUMEHTANBHBIX
MOJIeTIeH YIPaBISIONINX,
WH(POPMAITMOHHBIX U
HCIIOJHUTEIbHBIX
MOJIyJIeH MeXaTPOHHBIX U
POOOTOTEXHUYECKHX
CUCTEM U IPOBOJUTH UX
HCCIIEAOBAHUE C
MIPUMEHEHUEM

1.

BJICBO.

B o6wemHOM ruaporpuBoge Hacoc 4 pasBuBaeT HapieHue py = 5 MIla #

nocTosiHHYIO oaady Q, = 8 n/muH. [Topmens auamerpom D = 100 MM 1 mTok qramerpom d
= 40 MM B ruzpoumiuHape 1 YIUIOTHSIOTCS PE3MHOBBIMH KOJIBIIAMH KPYTJIOrO CEUEHHSI.
['mapozxpoccens 3 HACTPOSH HA MPOIyCK pacxoma macia Qy, = 8,4 n/mun. IIpeneGperas]
YTEUKOW Macya B THIpopacipeiesuTesie 2, onpeaeauTh pacxo/l Maciia yepe3 rHIpoKianaH 5
U TIOTEPIO MOIIHOCTH M3-3a CJIMBA Macja 4yepe3 3TOT KJamaH IMpU MepeMeIleHUH MOPIIHS




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

aneMeHm Oyenounvle cpedcmea 0bpazoseamenvHol
KoMnemeHyuu pesyomanet o6y eni npospammbol
COBpPEMEHHBIX |
UH(POPMAIIMOHHBIX 17 Sl
TEXHOJIOTHH; __Jl
2| {l=lX]
D T
s
\ J
3Hath NPUHIUIBL TOCTPOeHUs:  [[[epedyeHb TEOPETHIECKUX BOIPOCOB K IK3aMEHY:
FHHPaBHH‘IeCKOIVE H 26.  Pacyer 00mIero CONPOTHBIIEHHS B IIPOCTOM TPYOOTIPOBO/IE.
[THCBMATHICCKON _ 7. TlocnemoBatenbHoe COCAMHEHHE MIPOCTBIX TPYOOIPOBOIOB.
AHUMAIMOHHBIX MOLICTICH 198~ [apazenbHOe COSAMHEHHE MPOCTHIX TPYOOIPOBOIOB.
W CHCTCM YTDABICHHUA 59 OrpeiesieHHe TIOTEPH JABJICHUS B PEabHOM THAPOCHCTEME.
PasHOTO ypOBHA 30.  ®opmyna Topuuesiu.
CIIOKHOCTH; pMY P
31. Hcreyenne sKHIKOCTH Yepe3
32.  Kuaccudukaius ruipornp1BoIoB.
33.  JIOCTOMHCTBA M HEOCTATKH THAPOIPUBO/IA.
34.  YcnoBHble 0003HAYEHHUS B THAPONPUBOIAX.
35.  CrpykTypa rupornpHBoa. [uapomMexaHuka
36.  Cxembl ¢ OOBEMHBIM PETYIHPOBAHUEM CKOPOCTH HKHIKOCTH.
37.  CxXeMbl C peryJIMpOBaHUEM CHUJIbI HCIIOJHUTEIBHOTO OpPraHa;
38.  Cxembl ¢ 00BEMHBIM PETYIMPOBAHUEM CKOPOCTH HKUIKOCTH.
39.  Hacocsl rujipOonpHuBOIOB, YCIOBHbIE 0003HaueHus1. TUIIbI
40.  TwaponBurateld, yCIOBHbIE 0003HAUCHHSI.
41.  TwaApOUWIMHIPHI, YCIOBHBIE 0003HAUCHHUSI.
42.  Pacuer OCHOBHBIX IAPAMETPOB THAPOIMIMH/IPA.
43.  TwapopacrpeeluTeNd, YCIOBHbIe 0003HAUCHHS.
44, 3anopHbIe KIIaaHbl, yCIOBHbIE 0003HAYCHHUSL.
A5.  Knanasl jaBieHus1, YCIOBHbIE 0003HAYCHUSI.




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

o/1eMeHm Oyenounvie cpedcmea 0bpazosamenvbHoU
pe3yibmamol 00yueHuUs
KomnemeHyuu npozcpammbol
46. [IpenoxpanuTtenpHbIe KIIAMaHbl, YCIOBHBIE 0003HAYCHUSI.
A7 [TorouHsle KIanaHel, yCIOBHBIE 0003HAUCHHSI.
A8.  Jlpoccenu, yCIOBHbBIE 0003HAYEHHS.
49, IM'unpoakkyMyIsTOPBI, YCIOBHBIE 0003HAYCHUSI.
50. OUIBTPEI, YCIOBHBIC 0003HAUCHUS.
YMeTh paspabaTsiBaTh [IpuMepHbIe TPAKTUYECKHUE 3aJaHUS ISl SK3aMEeHa!

HPUHIMITHAIBHBIC CXEMBI |4 [TogoOpars HEOOXOAMMBIN JAMAaMETp HUIMHApPHYECKOro Hacagka (u=0,82) c

ITHCBMATUYCCKUX U 6 77000 / 865 / 3

A ——— TaKUM PacueTOM, YTOOBI Yepe3 HETO BBITEKAIO KI/9 HETH ITIOTHOCTHIO KI/M".

MPUBOIOB Hamop H nocrosinubiit u paBeH 12 m

POOOTOTEXHUYECKHX 5. Paspa6orarhb s

CHUCTEM U IIPOU3BOJUTH
CUMYJISIIHIO X paOOTHI
Ha MePCOHATBHOM
KOMIIBIOTEPE;

ITHEBMAaTUYECKYI0 ~ CXEMY IIpUBOJA JBYX

[THEBMOIIWJIMHAPOB U OJHOTO IMHEBMOMOTOpPA palOTAIOIIKX IO CIEAYIOIIEH Auarpamme

& 1 2 3 4

1 1

«ITepeMerienne-mary.
6. [To 3amanHOM mporpamme Ha si3bike Grafcet mocTpouTh COOTBETCTBYIOIIYIO

MPUHIUITHAIIBHYIO MMHCBMATHYCCKYIO CXEMy (HHBMOI_II/IJ'II/IHI[p OOHOCTOPOHHETO|

IEeUCTBUS ).
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pe3yibmanivl 06yquwz

Komnemernyuu npozcpammbol

1
{1y——Ein und ocbere Position
2 Schnell abwarts Richtungswechsel
(2)—— Ndherung Ende
Fy
3 Langsam abwdrts
(3)—— Untere Position
4 Aufwirts
(4)—— Obere Position
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Bnaners HaBbIKamu pa3pabotku  [IprMepHBIe 3a1aHMs Ha pelIeHue 3a/1a4 U3 PO ecCHOHATBHON 00IacTn

AKCIIEPUMEHTANBHBIX
MOJIeTIeH YIPaBISIONINX,
WH(POPMAITMOHHBIX U
HCIIOJHUTEIbHBIX
MOJIyJIeH MeXaTPOHHBIX U
POOOTOTEXHUYECKHX
CUCTEM U IPOBOJUTH UX
HCCIIEAOBAHUE C
MIPUMEHEHUEM

5 Mlla un
noctosiHHyto nojauy Qy = 8 i/muH. Ilopmens quamerpom D = 100 MM U IITOK 1MaMeTpoM

2. B o0bemHOM TUAPOIIPUBOAC HACOC 4 Pa3BUBACT MOABJICHUC Py

d = 40 MM B THAPOIIMHAPE | YIUIOTHSIOTCS PE3MHOBBIMU KOJBIIAME KPYTIIOTO CEUCHHS.
['mapozxpoccens 3 HACTPOEH Ha MPOIYCK pacxopa Macia Q, = 8,4 sn/mun. IlpeneOperas
YTEUKOI Maciia B THAPOPACIpeIeNuTeNie 2, ONPEIeUTh PacXojl Maciia uepe3 THAPOKIIANaH 5
Y [OTEPIO0 MOIIHOCTH W3-3a CIIMBA Macja 4depes 3TOT KIaraH MPH MEePEMEICHUH MOPIITHS

BJICBO.




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
a1eMeHm Oyenounvie cpedcmea obpazoeamenvbHou
pe3yibmamul 00yUeHUs.
KOMnemeHyuu npocpammel
COBpPEMEHHBIX |
WHPOPMALMOHHBIX 1119 S
TEXHOJIOTHH; __Jl
2 g IL LI )(I
D (T
Sl
L J
3Hath -METO/I0JIOTHIO 1. IlepeuncinTe OCHOBHBIE 3TAMBI pa3pabOTKHA MAKETOB YIPABISIOMINX CUCTEM H
pa3pabOTKH MaKeToB MCTIOJTHUTEIIBHBIX MOYJICH B TEXHUUECKHUX CHCTEMaX JUISl TIPOBEICHHS SKCIIEPHMEHTAIBHBIX
YIPABJIAIOIINX, MCCIIEI0BAaHUM.
WHPOPMALMOHHBIX U 2. KakoBa cBsi3b MEKIYy MakeTaMH U (QU3NIECKUMHU MOJIEISIMU OOBEKTOB HCCIICIOBaHUS?
UCTIOJTHUTEIBHBIX 3. [lepeuncnure OCHOBHBIC TPEOOBAHUS K MakeTaM s (PU3NYECKOTO MOACITUPOBAHHUSL.
MOJIyJIei MEXaTpOHHBIX U
POOOTOTEXHUIECKHIX
CHCTEM JUTS TIPOBEICHHUS
IKCTIEPUMEHTAIBHBIX
HCCIICJOBAHUIM;
Ymethb - pa3pabaTsiBaTh 1. Ilepeuncnure coctaB 000pYAOBaHHS U CPEACTB NPOrPAMMHO-TEXHUUECKOT0 obecnieuenus i |Hayuno-uccienobarenbckas
9KCIIEpUMEHTAITLHBIE Pa3pabOTKH ANEKTPONPUBOJOB MOAYJICH MAHUITYJISLIUH ? paboTa

MaKeThl YIPaBISIOIHX,
MH(OPMAILITMOHHBIX U
HCIIOJHUTEIbHBIX
MOJIyJIeH MeXaTPOHHBIX U
POOOTOTEXHUYECKHX
CHUCTEM U IPOBOJUTH UX
HCCIIeIOBaHUE C
MIPUMEHEHUEM
COBPEMEHHBIX
WH(DOPMAITHOHHBIX

2. Kakne MaTepuanbHO-TEXHUYECKUE CPECTBa HEOOXOANMO BRIOPATH VIS CO3JaHUSI MAKETOB
MHQOPMAIMOHHBIX CHCTEM?

3. Kakue coBpeMeHHbIE HHPOPMAIOHHBIE TEXHOJIOTHH CIeIyeT MPUMEHNUTD TPY CO3IaHUN
SKCIIEPUMEHTAIBHBIX MAKETOB?




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
91eMeHm Oyenounvie cpedcmea obpazoeamenvbHou
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
TEXHOJIOTHH,
Bnaners - onbiToM poBezeHust  |1. CocraBbTe NpUMEPHBIH ITaH IPOBENCHUS UCCIEIOBAaHUN HA MaKeTe AJIEKTPOIPUBOAA
HCCIIEIOBAHUM € MCTIOJIHUTEIILHOTO MOZYJISl MEXaTPOHHOM CUCTEMBI.
HCTIOb30BaHHEM 2. BvlaenuTe OCHOBHBIE 3JIEMEHTHI HCCIIEAYEeMOTO MakeTa Mo Teme BoinoiuseMoir HUP.
MaKeTOB, peaTu3yIOLINX
B CBOEM COCTaBE
WHPOPMALMOHHBIE H
WCTIOJIHUTEIHEIC
MOJYJIM MEXaTPOHHBIX U
POOOTOTEXHUYIECKHX
CHCTEM C IPUMECHEHHEM
COBPEMEHHBIX
nH(OPMAITMOHHBIX
TEXHOJIOTHH.
3HaTh CIIOCOOBI SHEPTO- U [TpousBectu cOOp MaTEPUAIOB B COOTBETCTBUH C TEMOM, BEIOPAHHOM ISl KYPCOBOTO
pecypcocOepeKeHHs; MPOCKTHPOBAHMUSI MO AUCIUIIMHAM Y4€OHOTO IJIaHa MTOATOTOBKH TPYIIIBIY:
CHOCOOBI U METO/IBI TexHOonMOrn4eckuii mporecc nexa (yJacTka, yCTaHOBKH).
SHEPTo- U [MocnenoBaTebHOCTD BHIMTOTHEHUS! TEXHOJIOTHIECKUX OTIEPaIIHi.
pecypcocOepekeHHs; (XapaKkTepuCTHKa OCHOBHOTO TEXHOJIOTHYECKOTO 000pYJOBaHUSI.
METOABI TexHHUUECKHE U TEXHOJOTMYECKHE TPeOOBaHMUS, IPEABABISIEMbIE K MEXaHU3MY.
SHEeprocOepexeHus B TexHHUEeCKre XapaKTEPUCTHKH IPUMEHIEMOT0 JIEKTPUIECKOr0, THAPABINIECKOTO U
Pa3IMYHBIX OTPACIISX; MHEBMaTHYECKOTO 000PYIOBaHUSI. [Ipon3BoaCcTBEHHAS - IPAKTHKA
Cy1ecTBYOIAs CUCTEMa YIIPABJICHUS 3JIEKTPOIIPUBOJIOM. [0 TOTY4EHHIO
TpeboBaHus, NPeNbSIBISEMbIE K CUCTEME YIIPABICHHS HJIEKTPOIPUBOIOM. NpoQecCHOHATEHBIX YMEHUH U
Bonpocs! aBTOMaTH3aIlul U SHEPTOcOepEKEHNS. OTbITa TPO(ECCHOHATIBLHOM
CxeMbl CHIIOBBIX 1IeTel M IieTeld YIPaBJIeHUs] CHCTEMBI AJISKTPONPUBO/IA. NesITeIbHOCTH
Ymethb MPUMEHSTH CIIOCOOBI [IpousBecTr cOOp MaTepUaioB B COOTBETCTBUU C TEMOM, BEIOPaHHOH /ISl KypCOBOTO
SHEPro- U MPOEKTHPOBAHUS [0 AUCLUIIMHAM Y4€OHOTO IJIaHa MTOATOTOBKH TPYIIIBI»:
pecypcocOepexeHus; 'TexHOIOrnYecKuit mporiecc 1nexa (y4acTka, yCTaHOBKH).
CHOCOOBI I METO/IBI [MocnenoBaTebHOCTD BHIMTOJHEHUS] TEXHOJIOTHYECKUX OTIEPaITHi.
SHEPro- U (XapaKkTepuCTHKa OCHOBHOTO TEXHOJIOIMYECKOTO 000pYJOBaHUSL.
pecypcocOepexxenust Ha [T eXHUYeCKUe U TEXHOIOTUIECKUE TPEOOBaHUS, IPEABSIBISIEMbIC K MEXaHU3MY.
OoJiee BRICOKOM ypoBHE; [TeXHHUYECKHe XapaKTEPUCTHKH MPUMEHIEMOT0 JIEKTPUIECKOr0, THAPABINIECKOTO U




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

onemenm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMhemeHyuy npozpammol
MIPUMEHATH METOBI [THEBMAaTHYECKOI'0 000PyIOBaHUS.
sHeprocoepexeHus B Cyl1ecTByoIlas CUCTEMA YIPaBIECHUS JIEKTPOIIPUBOIOM.
Pa3JIMYHBIX OTPACIISX; TpeboBaHus, MPeIbSIBIsSEMBIE K CHCTEME YIIPABICHHS SJIEKTPOIPHUBOIOM.
Bonpockl aBTOMaTH3aLuH U 3HEPrOCOEPEKCHHUS.
CxeMbl CWIIOBBIX IIeTIel U 1IeTiel YIIpaBIeHUs] CUCTEMBI AJIEKTPONIPUBOJIA.
Biagers HaBBbIKAMH PECYPCO- U [TpousBecTn cOOp MaTepUaIOB B COOTBETCTBUH C TEMOM, BRIOPaHHOH IS KypCOBOTO
SHEprocOepeKeHNUS; MPOCKTHPOBAHMUSI MO AUCIUIIIMHAM Y4€OHOTO IIJIaHa MTOATOTOBKH TPYIIBI»:
pacdeToM 3JIEMEHTOB TexHONMOrMYEeCKUH mporece 1exa (yJacTka, yCTaHOBKH).
obopynoBaHus 00beKTOB [[locie10BaTeNbHOCTD BHITOTHEHUS! TEXHOJIOTHUECKUX OMIEPAIIHi.
npodeccuoHanbHOM X apaKTepUCTHKA OCHOBHOT'O TEXHOJIOTUYECKOT0 000py10BaHHS.
JESATENBHOCTH U UX TexHHUECKHE U TEXHOJOIMYECKHE TPeOOBaHMUs, IPEIBABIISIEMbIE K MEXaHU3MY.
0c0o0eHHOCTH,; TexHHYeCKHe XapaKTepUCTUKN IPUMEHSAEMOTO MIEKTPHIECKOT0, THAPABIMYECKOTO U
MHEBMaTHYECKOTO 000PYIOBaHUSI.
CylecTByoIasi CUCTEMA YIIPAaBIEHUS 3JIEKTPOIIPUBOJIOM.
TpeboBaHus, NpenbsIBIsSEMbIE K CUCTEME YIIPABICHUSI JJIEKTPOIPUBOOM.
Bonpocs! aBTOMaTH3aIluN U SHEPTOCcOePEKEeHNS.
CxeMbl CWJIOBBIX IIeTIeH U IIeTIel YITpaBIeHHUs] CUCTEMBI AJIEKTPONIPUBO/IA.
3HaTh JKCIIEpUMEHTAaJIbHbIE CoziepxaHue 0T4eTa JOJKHO BKIIIOUATh CIIEAYIOIIUE pa3ieibl:
MakeThl ynpaBistomux, (1. Bsenenue.
WHPOPMALTMOHHBIX U 2. TexHOoIornyecKuii Npouece 1exa, ycTaHOBKH, MEXaTPOHHOTO MOJYJIs,
HCIIOJIHUTEIIbHBIX [POOOTOTEXHUYECKON CHCTEMBI.
MOJyJIell MEXaTPOHHBIX U (3. TexHnYecKre XapaKTEpUCTUKN TEXHOJIOTHYECKON YCTAaHOBKH, MEXaTPOHHOIO MOYJIS,
POOOTOTEXHUYECKUX [POOOTOTEXHUYECKON CHCTEMBI.
CUCTEM U TIPOBOJUTH UX 4. KunemaTtudeckas cxema TEXHOJIOTHYECKONH YCTAHOBKH MEXaTPOHHOTO MOIYJIH,
HCCIIEIOBAHHE C [POOOTOTEXHUYECKON CHCTEMBI. IIpon3BoacTBEHHASA-
[IPUMEHEHUEM 5. TexHomornvyeckue napaMeTpsl, ONpEACISIIONIE Pa0OTy TEXHOIOTUYECKOH YCTAHOBKY — [IPEAIMIUIOMHAS MTPAKTHKA
COBPEMEHHBIX MEXATPOHHOTO MOJYJISI, pPOOOTOTEXHUYECKOH CUCTEMBI (BpeMsi pabOoThI, BpeMs pa3roHa, BpeMs
MH(OPMAITMOHHBIX TOPMO>KEHHS, BETMIMHBI YCKOPEHUS (3aMe/JIeHNs1), MOMEHTHI HHEPIIH, MOMEHTHI
TEXHOJIOTHf; COIIPOTUBIIEHUSA U T. ]

6. TexHu4eckue XapaKTePUCTUKHA OCHOBHOI'O CHIIOBOTO AJIEKTPOOOOPYA0BaHHUS
(TUPUCTOPHBIX MTPeoOpa3oBaTesicii, THPUCTOPHBIX BO30yAUTENEH, peOopa3oBaTesiei YacToOThI,
MHBEPTOPOB, CUIIOBBIX BBIITPSIMUTENEH, ANMEKTPUUECKUX ABUTaTeNIeH, aBTOMAaTHUECKIX

BI)IKJ'HO‘IaTeJ'Ief/i, ):[poccenefl, (I)I/IJ'ILTpOB, TUAPABINYCCKUX U MTHCBMATHYCCKUX JJICMCHTOB, U T.}_I.)




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
7. [IpuHnunuaneHbIe 3JIEKTPUUECKUE CXEMBbI CHIIOBBIX LIEIEH 3JICKTPONPUBOAA
TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOT'O MOMYJISl, POOOTOTEXHUUECKON CHCTEMBL.
8. @OYHKIHOHAJIBHBIE CXEMBI CUCTEMBI YIIPABIEHUS IPUBOJIOM TEXHOJIOTUYECKON
YCTaHOBKH, MEXaTPOHHOI'O MOZYJIsl, POOOTOTEXHUUECKON CHCTEMBI.
9. ANTOpPUTMBI PabOTHI 3JEKTPO, TUAPO, MTHEBMOIIPHUBO/IA IPH 0TPabOTKE 3a1aHHON
TEXHOJIOTHH.
10. CIHCOK WCTIONB30BaHHOM JINTEPATYPHIL.
Ymets pa3pabaTtbiBaTh ConepaHue OT4eTa JOIKHO BKIIOYATh CIIEAYIOIINE Pa3aebl:

JKCIIEPUMEHTAJIbHBIE 1. Bgenenue.

MaKeThl YIPaBISOMMX, |2. TexHomornyeckuii mporecc Iexa, yCTaHOBKH, MEXaTPOHHOTO MOJYJIS,

“H(OPMAITMOHHBIX U [POOOTOTEXHUIECKON CHCTEMBI.

HCTIONHUTEIBHBIX 3. TexHnueckue XapakTePUCTUKU TEXHOIOTUYECKOH yCTAaHOBKH, MEXaTPOHHOTO MOJIYJIA,

MOJIyJIeH MEXaTPOHHBIX U [POOOTOTEXHUYCCKOU CUCTEMBI.

POOOTOTEXHUYECKUX 4. Kunemartudeckas cxema TEXHOJIOTHYECKONH YCTAHOBKH MEXaTPOHHOTO MOIYJI,

CHCTEM U IPOBOAUTH UX [POOOTOTEXHUYECKOH CHCTEMBI.

WCCIIeIOBAaHNE C 5. TexHoMOTHYECKUE TapaMeTPBl, ONPEACISIONINE PA0OTY TEXHOIOTHIECKOH YCTAHOBKU

MIPUMEHEHUEM MEXaTPOHHOTO MOJYJIS, pPOOOTOTEXHUYECKON CUCTEMBI (BpeMsi pabOThI, BpeMsl pa3roHa, BpeMs

COBPEMEHHBIX TOPMOXKEHUS, BEJIMYMHBI YCKOPEHUS (3aMEIJICHNUS ), MOMEHTBI WHEPLIMHA, MOMEHTHI

UH(POPMALMOHHBIX COIIPOTHUBIICHUS U T.JI

TEXHOJIOTHf; 6. TexHnueckre XapaKTePUCTHKH OCHOBHOTO CHIIOBOTO 3JIEKTPOOOOPYAOBAHHS
(TUPHCTOPHBIX peoOpa3oBaTeieii, THPUCTOPHBIX BO30yAuTENeH, IpedbopazoBareneil 4acToOThI,
WHBEPTOPOB, CUIIOBBIX BHINIPSIMUTENEH, JIEKTPUUECKUX ABUraTeIel, aBTOMaTHUECKIX
BBIKIIFOUATENEH, pocceiel, GUIbTPOB, THAPABIMYECKHX U THEBMATHYECKUX 3JIEMEHTOB, U T.J.)
7. [IpuHIMTTHANBHBIE STEKTPUUYECKHE CXEMbI CUIIOBBIX IEMeH AJIeKTPONpHBOIa
TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOI'O MOJYJISl, POOOTOTEXHUUECKON CHCTEMBI.
8. QOYHKIMOHAIBFHBIE CXEMBI CHCTEMBI YITPABIEHUS IIPUBOJIOM TEXHOJIOTUYECKOU
[YCTaHOBKH, MEXaTPOHHOT'O MOJYJIsl, POOOTOTEXHUYECKOI CHCTEMBI.
9. ANTOpUTMBI PabOTHI 3JEKTPO, TUAPO, ITHEBMOIIPHUBO/IA TIPH OTPAOOTKE 331aHHON
TEXHOJIOTHH.
10. CImcoK MCTIOIh30BAaHHOM JTUTEPATYPHIL.

Brnagets CIIOCOOHOCTHIO CopeprkaHne oT4eTa JOKHO BKIIFOYATH CIEAYIONINE Pa3aesbl:
pas3pabaTtsiBaTh 1. Beenenue.
9KCIIEPUMEHTAJIbHBIE 2. TexHoIOrn4ecKkuii Mpouecc 1exa, ycTaHOBKH, MEXaTPOHHOTO MOAYJIA,
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MAaKeThl YIPABJISIONIHX,
MH(OPMAIMOHHBIX U
WCTIOJTHUTEILHBIX
MOJTyJIei MEXaTPOHHBIX U
POOOTOTEXHUYECKHIX
CHUCTEM U IIPOBOAUTH UX
HCCIIE/IOBAHUE C
MPUMEHEHUEM
COBPEMEHHBIX
“H(OPMAITMOHHBIX
TEXHOJIOTHH,

POOOTOTEXHUYIECKON CHCTEMEL.

3. TexHnueckue XapakTepPUCTUKH TEXHOIOTUYECKOH yCTAaHOBKH, MEXaTPOHHOTO MOJYJIA,
[POOOTOTEXHUYECKOH CUCTEMBI.

4. Kunematnyeckas cxema TEXHOJIOTHYECKOH yCTAaHOBKH MEXaTPOHHOTO MOJTYIIS,
[POOOTOTEXHUYECKON CHCTEMBI.

5. TexHonOTNYeCKUE MapaMeTpsbl, ONPEACISIONINE PA0OTY TEXHOIOTHIECKOH YCTAaHOBKU
MEXaTPOHHOTO MOJTYJIsI, pPOOOTOTEXHUYECKOI CHCTEMBI (BpeMs padOTHI, BpeMsl pa3roHa, BpeMs
TOPMO>KCHUS, BETMUMHBI YCKOPEHUS (3aMEIJICHHUS ), MOMEHTBI HHEPIIH, MOMEHTBI
COIIPOTHUBJICHUA U T.[

6. TexHn4eckre XapakKTepUCTUKN OCHOBHOTO CHIIOBOTO AIIEKTPOOOOPYIOBAHHUS
(TEPUCTOPHBIX MTpeobpazoBaTenell, THPUCTOPHBIX BO30OyIuTENel, mpedopa3oBaTeinei 4acToTHl,
MHBEPTOPOB, CUJIIOBBIX BBIHpHMHTCHCﬁ, QJICKTPUYCCKUX [IBI/II“aTeJ'IeI\/'I, ABTOMAaTHYCCKUX
BBIKJIIOYATENEH, qpoccenel, GUIbTPOB, THAPABIMYSCKUX U THEBMATHYECKHX 3JIEMEHTOB, U T.1.)

7. [IpuHIHTIHATEHBIE SIEKTPUIECKIE CXEMBI CHIIOBBIX IETIeH AIIEKTPOIPUBO/IA
TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOTO MOYJISI, POOOTOTEXHUIECKOH CHCTEMBI.

8. OYHKITMOHAIBHBIE CXEMBI CUCTEMBI YIIPABICHUS IPUBOIOM TEXHOJIOTHIECKOM
[YCTaHOBKH, MEXaTPOHHOT'O MOJIYJIsl, POOOTOTEXHUYECKOI CHCTEMBI.

9. AATOpUTMBI PabOTHI 3JEKTPO, THAPO, THEBMOITPHUBO/IA TP OTPaOOTKE 3aJaHHON
TEXHOJIOTHH.

10. CnmcoK MCTOIh30BAHHON JTUTEPATYPHIL.

I1K-4 — cioco0HOCTHIO OCYIIECTBIAATH AHAJIN3 HAYYHO-TEXHUYECKOI HH(popMannu, 000011aTh 0Te4eCTBEHHbII 1 3apy0eKHbIii ONBIT B 00J1aCTH MEXaTPOHUKH U
000TOTEXHMKH, CPEACTB ABTOMATH3ALMM M YIIPABJIeHUsl, TPOBOIUTH NATEHTHbII MOMCK

3HaTh

KJIACCU(DUKAIUIO BUJIOB
MaTeMaTHYECKUX
MOJIeJIEH TPOCTHIX
CHCTEM YIpaBIICHUS;
KpUTEepUH BBIOOpa THIIA
MOJIEJIN TI0 CJIOKHOCTH
00BEKTa MU CUCTEMBI
yIpaBJICHUS;

METOIBI
MaTEeMaTHYECKOT0
MOJICIIUPOBAHUS

1. IlepeuncnuTe 3TAnBl IKCIEPUMEHTA.

. OTnU4ms MacCUBHOTO U AKTUBHOTO IKCIIEPUMEHTA.

. YKa)XUTe OCHOBHBIE LIEJIN COMITJIMHTA TaHHBIX.

. Kakue craTucTryeckue olieHKH KauecTBa NaHHBIX Brl 3HaeTe?

. Kak onieHuTh a1€KBaTHOCTH CTATUCTHYECKOW MOJIEH?

. Kak onieHuTH BOCIpOM3BOIMMOCTD DKCIIEPUMEHTA?

. YKaXuTe LeNH JUCTIEPCUOHHOI0 U KOPPESALUOHHOTO aHaIN3a.

. [lepeuncinTe MPUHIMITLI BLIOOpA TUIA CTATUCTUIESCKOW MOJIEITH.

. I306pa3ute HyHKIMN MIIOTHOCTH PACIIPeIeNICHUS 11 OCHOBHBIX 3aKOHOB PACIIpe/IeTICHUS
CITy4aiiHOM BEJTMYHHBI.

10. IlpuBeanTe ANTOPUTM T€HEPAIMH CITyYalHOW BEITMUMHBI M0 3aJaHHOMY 3aKOHY

O 03O L W

CraTtucTuuecKkas JVHaMHKa
ABTOMATHUYCCKHUX CHCTEM
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CJIO’KHBIX JUHAMHYECKNAX
00BEKTOB U CUCTEM
yIpaBICHHUS;

pacripenencHus.
11. 3anummre popmymy amnst koadduumenta nuHerHoN Koppemsauun [Tupcona u nosicHuTe ee.

12. TlosicHuTE OTNINYME KOBApUALIUU OT KOPPEIALUH.

13. TlosicHUTE QITOPUTM MOJEINPOBAHUS M-MEPHOI0 CIy4alfHOI0 BEKTOPA, PaclpeaesICHHOTO 10
HOPMaJIbHOMY 3aKOHY.

14. Tlepeuncnute MOJIEIH ISl TPEHIOBOM COCTABJISIONICH pasa.

15. Ilepeuncaure MOJEIHN NEPUOAUYECKON COCTABIAIOIIEH psiaa.

16. OnuuiuTe MoJeNnb aBTOPErPECCUU U IPOUHTEIPUPOBAHHOIO CKOJIB3SIILIETO CPEAHETO.

17. Ilepeuncnute 3Tanbl cO3AaHUA YaCTOTHON MOJIESTH BPEMEHHOTO psizia.

18. Kak MOHM3HUTH AWCKPETHOCTH NaHHBIX B excel?

19. Kak peann3oBath MOJIeNTh aBTOperpeccun B cpene VisSim?

20. Onumute cTpyktypy [ /I-perynsitopa ¢ BecoBbiMu kK03 pullMeHTaMu IPU YCTaBKe.

21. OnummTe CTPYKTypy peryasTopa ¢ BHyTpEHHEH MOJIEbIO.

22. Kak momy4uTh MOJETh THHAMHUKH 00BEKTa C TPUMEHEHUEM THIIOBBIX BO3IEHCTBUIL?

23. OnummTe CTPYKTYpy PETyIsTopa ¢ IByMS CTETCHIMA CBOOOIEI.

24. Kak BBHIMOIHUTH NPOCKTUPOBAHKE PETYIISATOPA C IBYMSI CTEIEHSIMH CBOOO/IBI.

25. Ilouemy parmonanbHble HacTpoiku [ ]]-perynsTopa mist oTpabOTKH pa3TuIHBIX
BO3MYIIEHUI MOTYT OTJIMYATHCA?

26. Kakre npuHOMIBL BBIOOpa THIIA peryisiTopa Ber 3HaeTe?

27. Ilepeuncnute 3Tanbl pyvyHOU UTEPAITMOHHON HAacTpoiiku mapamerpos [INI-perynaropa.

28. OnummTe anropuT™ pydHor HacTpoiiku [1M/[-perynaropa, OCHOBaHHBII Ha BEIBOJE CHCTEMY
Ha TPaHMIly YCTOHYUBOCTH.

29. Kak peann3oBaTh MOJIC/Ib CUCTEMBI YIIpaBJICHUs B cpeze VisSim?

30. Kak HacTpouTh mapameTpbl epeaaTouHol PyHKIMK 3JIeMeHTa B cpene VisSim.

31. Kak peanuzoBars auddepeHuupyromiee 38eHo B cpese VisSim?

32. Kak CTpyKTYpHpOBaTh MOJIEIb CHCTEMBI yIIpaBiIeHus B cpeae VisSim?

YmeTh

paborats co
CHEIMATN3UPOBAHHBIM
MIPOrPaMMHBIM
obecrieueHUEM IS
MIOCTPOEHUS MOJIeTIeH
CUCTEM U OOBEKTOB
YIpaBICHUS,

1. IMpuBeauTe MpUMEpHl 3aBUCHMOCTEH MEXIY JBYMs IapaMeTpaMu C pa3HbIMH 3HAYCHHSIMU
K03 pueHTa KOppesLuH.

2. Peanmusyiite nuddepenmpyromiee 38eHo B VisSim
3. Ilo 3amaHHOMY ciydailHOMY MpOLECCY HACTPOWTE MOAETb Ha OCHOBE (OPMHUPYIOLIETO

(bunbTpa.
4. ATIPOKCHUMUPYHTE 33/IaHHYI0 IKCIIEPHUMEHTAIBHYIO CIIEKTPAIBHYIO IJIOTHOCTh 3aBUCIMOCTBIO
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HHTEPIPETUPOBATH
pe3yabTaThl
MOJICTTUPOBAHUS
00BEKTOB M CUCTEM H
OIICHUBAThL UX
JIOCTOBEPHOCTB;
OCYIIECTBIIATH aHAJH3
nH(pOpMAIUH O
CBOIiCTBax 00bEKTa
MOJICTTUPOBAHYIS;
MIPUMEHSATH
COBPEMEHHBIE METOIbI
HCCICIOBAHUS U
MIPOEKTUPOBAHUS
CPEICTB aBTOMATH3AIHH
Y yIIpaBJICHUS TIPU
CIIy4yailHbIX
BO3/ICHCTBUSX;

2DT

S(®) =————.
(©) 1+ @*T?

S
o

=]
(=]

(=]
o

0
(=)

S*(10%-6)

60-IA
40 mA
DA

YacTtoTa w, pag/c

CneKTpanbHas NAOTHOCTb
BO3MYILEHWA NO TOKY

5. Bemomaute pyunyto HacTpoiiky IIWJ[-perymsitopa MeTomoM, OCHOBaHHBIM Ha BBIBOJE
CHUCTEMBI HAa IPAHUILY YCTOHYUBOCTH.
6. B cpezne VisSim peanusyiite cucTeMy yrmpaBlIeHUs C IBYMs CTEIICHIMU CBOOOIBI.

7. I1lo 3a1aHHOMY BPEMEHHOMY Psily BHINOJIHUTE IOA00p apaMeTpOB aBTOPETPECCHOHHOM
MOJISJIU U OLIEHUTE €€ aIeKBaTHOCTb.

Bnanets

HaBBIKAMHU
MPOEKTUPOBAHMS U
pa3paboTku
MaTeMaTHYECKUX
MoJesnell 00bEKTOB U
CHCTEM;

HaBBIKAMU peaiu3aiuu
ITOPUTMOB YHCIIEHHOTO
MOJICJINPOBAHUS C
WCTOJIb30BaHNEM
MPOTPAMMHBIX CPEJICTB;

1. Peamu3oBats MOJIes aBTOpErpeccuu B cpene Excel ¢ 3amannpivu mapamerpamu AR1L = 0,9;
AR2 =0,5.

2. BeimonmauTe MoaenpoBaHue pabOThl CUCTEMBI YIPABJICHUSI C HHTETPAILHBIM PETYISTOPOM H
nepenarouHoil ¢pynkipein oonekra H(S)=1/(2s+1) npu geiictBum Bo3MyIleHH B hopme 6esoro
Iyma 1o KaHajy ynpasieHus B cpeze VisSim.

3. ANnpokcuMHpYHTE 3aJaHHYI0 SKCIEPUMEHTAIBHYIO CIEKTPalbHYIO IUIOTHOCTh Haunboliee
MOIXOAIIEH 3aBUCUMOCTBIO.
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3Hath [PaBOBbBIE OCHOBBI [TprMepHBIE TECTHI

IMATEHTHOTO ITONCKA;
Peectp nporpamm ju1s
9BM wu Peectp 6a3
JAHHBIX;

0COOCHHOCTHU MPABOBOTO
pexxuma nporpamm st
OBM u 6a3 JaHHBIX;
MPABOBYIO MPOLIEAYPY
HOHy‘IeHI/IH IIaTC€HTa,
OCHOBHEIE CITOCOOBI
3aIUTEI
WHTEJUIEKTYaTbHBIX
paB;

Tect [lomyuyeHue naTeHTa

1. 3asBKa Ha MOJyYCHHE MMaTeHTa 01aETCs B

- apOUTPaXKHBIH Cy Il

- PocniateHt

- TIOJIMILIMIO.

2. dopmyna H300peTeHus MpecTaBisieT co0oit

- (hopMyITy pacueTa 3aTpaT Ha IaTeHTOBAHUE

- (hopMyITy pacueTa 3aTpaT Ha H300peTeHne

- BEIpKEHHUE CYIIHOCTH H300pETCHUSI.

3. 3asiBKa Ha MOJIE3HYIO MOJIENb HE JIOJDKHA COJlepKaTh
- pedpepar

- YePTEKHU

- XapaKTepUCTUKY aBTOPA.

4. 3asiBKa Ha M300peTeHUE HE JOJDKHA COJlEPKAaTh

- KOMILIEKT N300paXXeHni

- (hopMyITy H300peTeHUS

- pedepar.

5. [Ipropuret nosne3HoI MOAETH yCTaHABIUBAETCS
- 110 J]aTe BbIIaYH MaTeHTa

- [I0 JaTe [OoIa4H 3asiBKU

3alKTa NHTEUIEKTYaIbHOU
COOCTBEHHOCTH
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KOMnemeHyuu npocpammel
- TI0 1aue IMyOJIMKanuy CBEICHNH O MaTeHTe.
YmeTsb MPOBOJUTH MaTeHTHBIE  [[[prMepHBIC MPaKTHYECKUE 3aTaHus

HCCIEI0BaHNS; 3amaHue:

OTIPENIEIIATh Hcnonb3ys pecypesl oduianbHoro caiita @eaepanbHoi ciyKObl 0 MH-TEIUIEKTYaIbHOM

MaTeHTOCHOCOOHOCTh U [coOcTBeHHOCTH (PocnarenTa), HailauTe

MATEHTHYIO YUCTOTY - (hopMy 3asBKH Ha H300peTEeHUE

pa3pabaThIBaeMbIX - 0Opasel] 3asBKH Ha M300peTeHUE

TEXHUYECKUX MPOCKTOB; |- IpUMep GopMyITbl H300peTeHUS

aHAIIM3UPOBATH CaMOCTOSTENBHO COCTaBbTE (HOPMYITy U300peTeHHsI U OPOPMHUTE 3asBKY.

MaTepuabl 3asiBOK Ha Dopmyna m300peTeHns

BBIJIa4y MTATCHTOB * HA3BaHHE U300PETEHHS,

(cBUICTETBCTB); * BBOJJHOE CJIOBO «BKJTIOUAIOIINIT» (MM «COCTOSIIHI») M IEPEUHCICHHE H3BECTHBIX IPU3HAKOB
A, BuC,
* CJIOBOCOUCTAHUE «OTIMYAIOLIUICS TEM, YTO» U MEPEUUCICHUE OT TTHUYNTESIBHBIX PU-3HAKOB —
n3MeHeHue npu3Haka A Ha A' wim noGaB—ieHue nmpusHaka 0.

Bitagers HaBBbIKAMU I IpuMepHbIE TPAKTUYECKUE 3aJaHUS

UCTIONIb30BAHHUS 3aganmue:

MexayHapoHOI Boiinute B MHOOPMAIIMOHHO-TIONCKOBYIO CHCTEMY OHIMaNbHOTO caiita DeepanbHOro

MaTEHTHON WHCTUTYTa MPOMbIIUIeHHOM coOcTBeHHOCcTH (DUIIC) http://new.fips.ru/elektronnye-

KIaccuuKanmm;, servisy/informatsionno-poiskovaya-sistema/index.php. ITepeiiute k moucky. Boibepere 6a3n

HaBBIKAMU TTOHCKA MaHHBIX JUIA Ioncka — «[latenTHble JoKkyMeHTHl PO (pyc.)» — «PopMysbl pOCCHHCKHX MOJIe3-

nHpopMaIuy, HbIX Mojieneiy. HaxxMure nouck. HaiimuTe B 6a3e ¥ BRITUIINTE HH)OPMALIHIO:

cozepxalleics B
OQUIMATEHBIX U3IaHUSIX
U DJIEKTPOHHBIX pecypcax
PocnarenTa, Ha OCHOBE
MH(OPMAITMOHHBIX
peCypcoB 3apyOeKHBIX U
pETHOHATEHBIX
IIATEHTHBIX BEJIOMCTB;
HaBbIKaMH 0()OPMIICHHUS
JIOKyMEHTOB Ha
IMaTEHTOBaHHE

) [0 KJFOUEBBIM CJIOBAM IAaTEHTHI Ha MOJIE3HBIE MOJEIH

- «JaHBIA TaKeTHK» (YKa)KUTE KOJUYECTBO IMAaTEHTOB, ONIPEICINTE BO3MOKHbIE HHIICKCHI
MaTeHTHOH KilacCHu()UKAIIN)

- «BIJIK» (YK@XXUTE KOJIMYECTBO ATEHTOB, ONPEAEIINTE BOSMOYKHBIE HHEKCHI TATEeHT-HON
KJaccu(UKaIN)

- 110 JIFOOBIM KITIOUEBBIM CJI0BaM, HHTEPECYIOLIEH Bac OTpaciu (YKaXXUTe KIIIOUEBbIE CJ10-Ba, 10
KOTOPBIM MTPOU3BOIMIICS ITOUCK U KOJIMYECTBO MATEHTOB).

0) 10 HAMMEHOBAaHMIO ATEHTOOOIAATENs — NATEHTHI Ha TI0JIE3HbIE MOJIEIIH, IPUHA Ie-KaIlIe
- MarHuTOropcKoMy METaTypru4eckoMy KOMOMHATY

- MarHuToropcKoMy rocyJJapCTBEHHOMY TEXHHUECKOMY YHUBEPCUTETY

- Ipyroil HHTEpECYIOIIEeH BaC OpraHu3aluu
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KOMNnemeHyuu npozpammol
M300pECTCHM; (YKa)KHTE OpraHU3aAINIO ¥ KOJIHMYECTBO MATSHTOB)
HaBBIKAMHU COCTABJICHUS
XKano0, MpeTeH3HH,
HCKOBBIX 3asBJICHUH 110
3alIUTe aBTOPCKUX TpasB,;
3Hath IIPaBOBbIE OCHOBEI I IpumepHbIE TECTBI
IIATEHTHOTO IIOUCKA; Tect [lonyuyenune naTeHTa
Peectp mporpamm st 1. 3asBKa Ha MMOyYCHNE TIAaTeHTa MOAAETCS B
OBM wu Peectp 0a3 - apOUTPAXKHBIN CY/T
JIAHHBIX - PocriateHt
0COOCHHOCTH TIPABOBOTO |- TIOJHIIHIO.
peXuMa mporpamm st 2. dopmyra H300peTeHws IPEICTABISIET COOO0M
OBM u 6a3 [aHHBIX; - (hopMyITy pacueTa 3aTpaT Ha MaTEHTOBAHUE
MPaBOBYIO NPOLIEAYPY - (hopMyITy pacueTa 3aTpaT Ha H300peTeHne
TIOJTyYeHUS TaTeHTA; - BEIp@KEHHE CYITHOCTH N300PETEeHNSI.
OCHOBHBIE CTIOCOOBI 3. 3asiBKa Ha MOJIE3HYI0 MOJIENb HE JIOJDKHA COJlepKaTh
3aIUTHI - pedepar
WHTEIIEKTYaTbHBIX - YepTeXKH
Tpas,; - XapaKTEepPUCTUKY aBTOpA. Marenroseere
4. 3asiBka Ha U300pETCHHUE HE JIOJIKHA COJIEPIKATh
- KOMIUIEKT NU300pakeHUH
- hopmMyIry n300peTeHus
- pedpepar.
5. IIpuopuTeT 1one3HoN MOJENN YCTaHABIMBAETCS
- [10 JTaTe BBIJAYM TaTEHTa
- 110 JIaTe MO/Ia4H 3asBKU
- 110 Jade myOJUKaIMK CBEICHUH O IMAaTeHTE.
YMeTh IIPOBOJUTH MAaTCHTHBIC HpI/IMepHBIe MMPAKTHUYCCKUE 3aTaHUA

HCCIIEIOBAHUSL;
OIPENIEIATh
IIATEHTOCIIOCOOHOCTh 1
MATeHTHYIO YUCTOTY
pa3pabaThIBaeMbIX

BagaHue:

cooctBenHocTH (Pocniatenra), Haiiure
- (hopMy 3asBKM Ha M300peTEeHUE
- o0pasel 3as1BKM Ha N300peTeHUe

IMcmonn3ys pecypchl opUITHaTBHOTO caiita DenepanbHON CIYKOBI 110 HH-TEJUICKTYaTbHOM




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
91eMeHm Oyenounvie cpedcmea obpazoeamenvbHou
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
TEXHUYECKUX MPOEKTOB; |- IpuUMep GOopMYITBl H300peTeHUS
aHaJIM3UPOBATH CaMOCTOATENEHO COCTaBbTE POPMYITy H300pETeHUS 1 OPOPMUTE 3asBKY.
MaTepuaibl 3a8BOK Ha Dopmyna n300peTeHus
BbIJIa4y [TATEHTOB * Ha3BaHHE U300PETCHHUS,
(cBUOETENBCTB); * BBOJIHOE CJIOBO «BKIIOUAIOLIHI» (MM «COCTOSILUIN) U TIepeunClieHHE N3BECTHBIX TPU3HAKOB
A, BuC,
* CJIOBOCOUYETAHUE «OTJIMYAIOLIUHCS TEM, YTO» U MEPEUUCICHUE OT TIMUYUTEIbHBIX IPU-3HAKOB —
n3MeHeHHue npu3Haka A Ha A' mim no6aB—ieHue npusHaka (.
Bianetrs HaBBIKAMU I IpuMepHbIe IPAKTUYECKUE 3aJaHUS
HCIIOJIb30BaHUS 3ananue:
MexayHaponHoi Botinute B nHGOPMAIIMOHHO-TIONCKOBYIO CHCTEMY OpHIMaIBLHOTO caiiTa DenepabHOTO
MaTEHTHOMN WHCTUTYTA TpoMbInuieHHO cobcTtBeHHOCTH (DUIIC) http://new fips.ru/elektronnye-
KJIacCH(UKAIINN; servisy/informatsionno-poiskovaya-sistema/index.php. Ilepeiinute k moucky. BeibepeTe 6a3b1
HaBBIKAMM IIOUCKA IMaHHBIX U1 ioucka — «llarenTHbIe JOKyMeHTBI PD (pyc.)» — «DopMysbl pOCCHIICKHX MOJIE3-
nH(pOpMAaIu, HBIX Mojeneiy. Haxxvure mouck. HaiimuTe B 6a3e U BRIMUIINTE HH(POPMAIIHIO:
coJieprKarencs B a) 10 KJIIOUEBBIM CJIOBAM MATEHTHI HA MOJIE3HBIE MOJIENN
o(pHUIIMATBEHBIX U3AAHUSAX |- «YAHHBIA MAKETHK» (YKKUTE KOJIMYECTBO MTATEHTOB, OMPE/ICIITE BO3MOKHbIE HHJICKCHI
1 3JIEKTPOHHBIX pecypcax |[aTeHTHOM KiIacCU()UKAIIIN)
Pocnatenra, Ha ocHOBE |- «BWJIKa» (YKaXKUTE KOJMUYECTBO NIATEHTOB, ONPEACIUTE BO3MOXKHBIE HHIECKCHI TATCHT-HOM
WH(POPMAIMOHHBIX KIaccu(UKaIAN )
pecypcoB 3apyOeKHBIX H |- TIO JIFOOBIM KIIFOUEBBIM CIIOBaM, HHTEPECYIOLIeH Bac oTpaciu (YKaXXHUTE KIIFOUYEBbIE CJI0-Ba, 110
PETHOHAIBHBIX KOTOPBIM MTPOU3BOAMIICS ITOUCK U KOJIUYECTBO MATEHTOB).
MATEHTHBIX BEJIOMCTB; 0) 0 HAMMEHOBAHHIO MATEHTOOOIAATENs — IATEHTHI Ha TI0JIE3HbIe MOJICIIH, IPUHA Ie-KaIIe
HaBBIKAMHU OOpPMIICHHST |- MarHUTOTOPCKOMY METAILTYyprHUeCKOMY KOMOWHATY
JOKYMEHTOB Ha - MarHuToropckoMy rocyJapcTBEHHOMY TEXHHUECKOMY YHUBEPCUTETY
IIATEHTOBAaHUE - Ipyroil HHTEPECYIOLIECH BaC OpraHn3aluu
M300pETCHMI; (YKa)XKUTe OPraHU3aINI0 U KOJIMYECTBO MTATCHTOB)
HaBBIKaMU COCTABJICHUS
K00, IpeTeH3ui,
HCKOBBIX 3asIBJICHUI 110
3alUTe aBTOPCKHX MPaB,
3Hathb OCHOBHBIE IPUHIUIIBI [IpumepHBIe 3a7aHusl JUIsl yCTHOTO OIpoca: Hcropus u MeToonorus

HaIlTMCaHUsA

1. Knaccudukanys HayYHBIX TEOPHH.

HAYKH 1 ITPOU3BOJICTBA
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AHATMTUYECKUX U
MaTeHTHBIX 0030POB;
MPUHLMITEI HAITHCAHUS
Hay4HBIX CTaTEl, 3aBOK
Ha MaTeHT, HAyYHBIX
OTYECTOB,;

2. CTpyKTypa Hay4HBIX TCOPHH.
3. MeToabl 1 GYHKIMHA TOHUMAHUSL.

YmeTh

AHAJIM3UPOBATH HAYYHO-
TEXHUYECKYFO
WHpOpMAITHIO,
MOJTyYCHHYIO U3
Pa3INIHBIX UCTOYHHKOB,
B TOM YHCIIE IyTEM
IIPOBEICHUS
JKCIICPUMECHTA;
0000111aTh
OTCUYCCTBCHHBIN U
3apyOeKHBIN OIBIT B
00JIacTH Cpe/ICTB
MEXaTPOHHUKH U
POOOTOTEXHUKHY;

I IpumepHBIe 3a1aHNA JI YCTHOTO OIpoca:
1. CoBpeMeHHOE cOCTOsIHUE HayKu B Poccun.
2. CamMoopranu3zanusi, OpraHu3alys CUCTEM U IBOJIIOLINS CHCTEM.

Bnanets

HaBLIKAMH IIOMCKA,
aHanu3a, 0000IIEHHUS
HAYYHO-TEXHUYCCKOH
HHpOpMAITUEi;

OIBITOM HAIlUCAHUS
CTaTel, aHATNTHYECKUX U
MaTEHTHBIX 0030POB,
3asBOK Ha ITATEHTOBAHUE
OTYETOB,

[ IpumepHBIe 3a1aHNA J1 yCTHOTO OIpoca:

1. Uro Takoe uzobdpereHue?
2. [IpaBuia maTeHTHOTO MOKCKA.
3. [paBuia HanMCcaHUs HAYYHBIX CTATEH.

(DITEKTPOTEXHUKH )

3HaTL

OCHOBHBIC IPUHIIUIIBI
HaImmcaHus
AHAJIMTUYCCKUX U
MaTEHTHBIX 0030POB;

[TpumepHBIe 3a1aHus U1 yCTHOTO ONpoca:
1. Krnaccudukamms HaydHBIX TEOPHH.
2. CTpyKTypa Hay4HBIX TEOPHH.

3. MeToabl U GYHKIMHM NOHUMAHHUSL.

HcTopust 1 METOIOTOTUSI
HAyKH ¥ IPOU3BOJICTBA

(37IEKTPOIHEPTETUKH)




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

TIPUHITATIBEI HATTHCAHMS
Hay4HBIX CTaTEH, 3aIBOK
Ha MaTeHT, HAYYHBIX
OTYETOB,

YMeTh

aHaIN3UPOBATH HAYYHO-
TEXHUYECKYIO
HHpOpMAIHIO,
MOJYYCHHYIO W3
Ppa3iInYHbIX UCTOYHUKOB,
B TOM 4YHCJIC IIYTEM
MPOBEACHUS
IKCIIEPUMEHTA;
00001aTh
OTEYECTBEHHBIN U
3apyOeKHBIHN OTBIT B
00J1aCTH CPE/CTB
MEXaTPOHHUKH U
pOOOTOTEXHUKH,

[IpumepHBIE 3a7aHusI TSI yCTHOTO OIpoca!
1. CoBpeMeHHOe cocTosTHuE HayKu B Poccun.
2. CamoopraHuzanusi, OpraHu3aiysi CHCTEM U SBOJIIOIUS CUCTEM.

Bnaners

HaBBIKAMU ITOHMCKA,
aHaan3a, 0000IeHNs
Hay4YHO-TEXHHUUYECKON
nH(pOopMaIueii;

OTIBITOM HaIMCAHUS
cTaTell, aHATUTHYCCKHUX U
MATEHTHBIX 0030POB,
3asBOK Ha IATEHTOBaHHE
OTYETOB;

HpI/IMepHBIe 3alaHus AJI YCTHOI'O OIIpoca:

1. Uro Takoe nzobperenne?
2. [IpaBuiia naTeHTHOTrO MOKCKA.
3. IIpaBuna HanMcaHUsl HAYYHBIX CTaTEH.

3Harte

-IEPEYCHb OCHOBHBIX
HACTOYHHUKOB
nHPOPMALIUH IO TEME
IIPOBOAUMBIX
HCCIEA0BAHUN B paMKax
HUP;

1. Kakne neproaudyeckrue NCTOYHUKHA WH(POPMAITUH SBIISIOTCS MTUPOKO UCTIONB3YIOTCS IPH
MPOBEJCHUH HAYYHBIX UCCIIEIOBAHUN B 00J1aCTH pOOOTOTEXHUKU U MEXATPOHHBIX CUCTEM;

2. Kak ocymiecTBisieTcsi maTeHTHO-MH()OPMAIIMOHHBIN TIOUCK IO TEME HAyYHOTO UCCIICIOBAHUS?
[lepeunciiiTe OCHOBHbBIE 3TalIbI.

3. Kakue naHHbIC UCIIONB3YIOTCS IIPH COCTABICHUH OTYETA.

Hay4Ho-nccnenoBareabekas
pabota




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

-ITOPSIIOK TIPOBEICHHS
MaTeHTHO-
WH(POPMALMOHHOTO
TIOUCKa;

-TIOPSI0K
MPEOCTaBICHUSI OTYCTOB
IO pe3yJbTaTaM
M3y4eHUs NaTeHTHO-
MH(OPMAITMOHHBIX
MaTepuaos,

YMeTh

-OTIPE/ICISITh TATCHTHYIO
YHUCTOTY
pa3pabaThIBaeMbIX
00BEKTOB TEXHHUKH B
pamkax HUP;

-I'OTOBUTH OTUYECTHI IIO
pe3ylibTaTtaM MaTeHTHO-
WH(POPMAITMOHHOTO
MOUCKA,;

- 00001IaTh
OTEYCCTBCHHBIN U
3apyOCIKHBII OTBIT
CO31aHUsI HOBBIX
00pas3IoB TEXHUKH B
00JIaCTH MEXaTPOHUKH U
POOOTOTEXHUKH, CPEACTB
aBTOMaTHU3alluu U
yIpaBJICcHHUS,

1. Yro Takoe maTeHTHasi YUCTOTa pa3pabaTeiBaeMOro oobekTa B pamkax HP?

2. IlpuBenute mpuMepHyo (HopMy OTYETa [0 Pe3yIbTaTaM NaTeHTHO-UHPOPMALIIOHHOTO TIOUCKA.
3. Ha ocHOBe KakHX UCCIICIOBAHUI H B KAKOM 00bEME UX MPOBEACHUSI MOKHO 0000IIaTh OITBIT
CO3/1aHUS HOBBIX 00Pa3Il0B TEXHUKH B LIEJIOM?

Bnangets

-BOIIPOCaMU TEOPUU U
MPaKTUKA
pa3pabaTeIBaEMOro
o0bekTa B pamkax HUP;
-METOJAMH PETHCTPALIIH

1. Kakumu pasnenaMu HayKH U TEXHUKH HEOOXOAMMO BOCIIOIB30BATECS IS pa3padOTKU
CHCTEMBI YIIPaBIEHUS dJIEKTPOIPUBOIaMI MEXATPOHHBIX CUCTEM B pamkax Tembl HP?
2. Kak mpoBoauTcs pacueT nmapaMmeTpoB peryasiTopoB?

3. Kakumu MeTogamu pacueTa ciaelyeT BOCIONb30BAThCS /TS ONPEAESIICHUS MOLUTHOCTH

QJIEKTpOJIBUTATENEH?




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoOl
pesyrvmamul 00yueHUs.
KOMNnemeHyuu npozpammol

pesynbraToB 00paboTku  ¢. Kakue CTpyKTypHBIE 3JIEMEHTHI COAEPIKAT PEe3yIbTaThl 00pabOTKN MaTepHAIOB MaTEHTHO-

MEPBUYHBIX MaTEPUANIOB |[MH(POPMALIMOHHOTO TIOUCKA?

MaTeHTHO- 5. Kakumu 0ocoOeHHOCTAMU 001a1al0T MaTepHalibl, IPEACTABIsIEMbIE B CPEACTBAX HAYYHO-

HH()OPMAITHOHHOTO TeXHUICCKON MHPOPMAITUN B BUIE CTaTEH, TOKIAI0B U TE3UCOB?

MONCKa B CPENICTBAX

HAay4YHO-TEXHUYECKON

nH(pOpMAITUU B BUJE

cTaTeu, JOKIaJI0B 1

TE3HCOB.

3HaTh HAYYHO-TEXHUYECKYIO Copep:kaHue oT4eTa JOKHO BKIIIOYATh CIAEAYIOUINE pa3esbl:

nH(popMaIuio, 0000mats |1. Bgenenue.

OTEUYECTBEHHBIN U 2. TexHOMOTHYECKHiA MpoIecC IeXa, YCTAHOBKHM, MEXaTPOHHOTO MOJYJIA,

3apyOeKHBIN OTBIT B [POOOTOTEXHUYECKOH CHCTEMBI.

00JIacTH CpeCTB 3. TexHnueckre XapakTePUCTUKH TEXHOIOTUYECKOH yCTAHOBKH, MEXaTPOHHOTO MOJYJISA,

ABTOMAaTHU3AIlNHU [POOOTOTEXHUIECKON CHCTEMBI.

yTpaBlieHHS, TPOBOIUTE (4. Kunemarndeckasi cxema TEXHOJIOTHYECKOW YCTAHOBKU MEXaTPOHHOTO MOJTYJIS,

[aTEHTHBIH IOUCK; [POOOTOTEXHUYECKON CHCTEMBI.
5. TexHOMOrNYECKHE TTapaMEeTPhI, OIPEACIISIONIIe paboTy TEXHOIOTUYECKOH YCTaHOBKH
MEXaTPOHHOTO MOJYJISA, POOOTOTEXHUYECKOW CUCTEMBI (BpeMsi pabOTHI, BpeMs pa3roHa, BpeMs
TOPMOYKCHUS, BEJIMYMHBI YCKOPEHUS (3aMeITICHHUS ), MOMEHTBI HHEPIIH, MOMEHTBI
COIIPOTHUBJICHUSA U T.[ HpOI/I3BOJ1CTBeHHa$I'
6. TexHUYECKIE XapaKTEPUCTUKHA OCHOBHOT'O CHIIOBOTO AJIEKTPOOOOPYIOBaHUS IpeIINIIOMHAs MPAKTHKA
(THPHCTOPHBIX IpeoOpa3oBaTelieli, THPUCTOPHBIX BO30YIUTENEH, pedopazoBaTeeil 4acTOTHI,
WHBEPTOPOB, CUIIOBBIX BBHINIPSIMUTENEH, JIEKTPUIECKUX ABHraTeIel, aBTOMaTHUECKIX
BEIKJTFOUATENEH, Ipoccened, PUIbTPOB, THAPABINYECKAX U THEBMATHYECKUX JIIEMEHTOB, U T.1I.)
7. [MpuHIHUUATEHBIE JIEKTPHUYECKIE CXEMBI CHIIOBBIX IIENIeH AIIEKTPONPUBO/IA
TEXHOJIOTHUYECKOH YCTaHOBKH, MEXaTPOHHOT'O MOJIYJISl, POOOTOTEXHUUECKON CUCTEMBL.
8. OyHKIMOHATBHBIE CXEMBI CUCTEMBI YIPABJICHHUS IPUBOIOM TEXHOJIOTUYECKOU
[YCTaHOBKH, MEXaTPOHHOT'O MOJLYJIsl, POOOTOTEXHUUECKON CHCTEMBI.
9. ANTOpPUTMBI PabOTHI 3JEKTPO, TUAPO, ITHEBMOIIPUBOJIA TIPH 0TPabOTKE 3a1aHHON
TEXHOJIOTHH.
10. CIHCOK UCTIONIb30BAHHOMN JINTEPATYPHI.

Ymeth OCYILECTBIISTH aHATIN3 ConepaHue OT4eTa JOIKHO BKIIIOYATh CIICAYIOIINE pa3aebl:




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
91eMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll
pesyrvmamul 00yueHUs.
KOMNemeHyuu NPOSPAMMbL

Hay4YHO-TEXHUYECKOH 1. Brenenue.

uHpopManum, 0000maTsy |2. TexHomorn4eckuii mporecc 1exa, yCTaHOBKH, MEXaTPOHHOTO MOAYJIS,

OTEYECTBCHHBIN U [POOOTOTEXHUYECKON CHCTEMBI.

3apyOeIKHBIH OTIBIT B 3. TexHMuecKkre XapaKTePUCTHKH TEXHOIOTUIECKOH YCTAHOBKH, MEXaTPOHHOTO MOJIYJIS,

00J1acTH Cpe/ICTB [POOOTOTEXHUYECKON CUCTEMBI.

aBTOMAaTU3aINH U 4. Kunemarndeckasi cxema TEXHOJIOTHYECKOW YCTAHOBKM MEXaTPOHHOTO MOJTYJIS,

yIpaBJICHUS, TPOBOJAHUTL |[POOOTOTEXHUYECKOW CHCTEMBI.

MATCHTHBIH MOUCK; 5. TexHoMornYeckue mapaMmeTpsl, ONPEACISIIONHE PadOTy TEXHOIOTUIESCKOH YCTaHOBKU
MEXaTPOHHOTO MOJYJIS, pOOOTOTEXHUYECKON CUCTEMBI (BpeMsi pabOThI, BpeMsl pa3roHa, BpeMs
TOPMOYKCHUS, BEJTMYMHBI YCKOPEHUS (3aMEITICHNUS ), MOMEHThBI HHEPITHH, MOMEHTBI
COTIPOTHUBIICHUS U T.JT
6. TexHnueckre XapakKTepUCTUKH OCHOBHOTO CHIIOBOTO 3JIEKTPOOOOPYIOBAHHUS
(TUPUCTOPHBIX MTPeoOpa3oBaTesicii, THPUCTOPHBIX BO30yIUTENCH, TpeOopa3oBaTesei YacToOTHI,
WHBEPTOPOB, CUIIOBBIX BBIPSIMUTEIEH, SIEKTPUICSCKUX JABUTATEICH, aBTOMATHUECKIX
BBIKJTFOYATENEH, pocceiel, GUIbTPOB, THAPABIMYCCKUX U THEBMATHYECKUX 3JIEMEHTOB, U T.11.)
7. [MpuHIMNUANTEHBIE TIEKTPHUYECKIE CXEMBbI CHIIOBBIX IIETICH AIIEKTPONPUBOAA
TEXHOJIOTHYECKON YCTAHOBKH, MEXAaTPOHHOT'O MOJTYJISl, POOOTOTEXHUUECKON CUCTEMBI.
8. OYHKIIMOHATBHBIC CXEMbI CUCTEMBI YIIPABJICHUS MPUBOJOM TEXHOJIOTUYESCKOM
[YCTaHOBKH, MEXaTPOHHOT'O MOJTYJIsl, POOOTOTEXHUYECKOW CHCTEMBI.
9. ANTOPUTMBI PabOTHI 3JEKTPO, TUAPO, ITHEBMOIIPUBOJIA TIPH 0TPabOTKE 3a1aHHON
TEXHOJIOTHH.
10. CImcoK MCTOIh30BAaHHOM JTUTEPATYPHIL.

Bnanets CIOCOOHOCTBIO ConiepaHue OT4eTa JODKHO BKIIIOYATh CIIEAYIOIINE Pa3/ieibl:

OCYIIECTBIIATH aHATTN3 1. Beenenue.

HAYYHO-TEXHUYECKOH 2. TexHomornvyeckuii mporece 1exa, yCTaHOBKH, MEXaTPOHHOTO MOAYJIS,

nHpOpMaIUK, 0000IAaTh [POOOTOTEXHUUECKOW CHCTEMBI.

OTEYECTBCHHBIN U 3. TexHMueckre XapakKTePUCTHKH TEXHOIOTUYECKOH YCTAHOBKH, MEXaTPOHHOTO MOJTYJIS,

3apyOeKHBIH OMBIT B [POOOTOTEXHUYECKON CHCTEMBI.

00J1aCTH CpeACTB 4. Kunematnueckasi cxema TEXHOJIOTHYECKOW YCTAHOBKU MEXaTPOHHOTO MOJLYJIS,

aBTOMATH3AIIH U [POOOTOTEXHUYECKOW CHCTEMBI.

ynpaBieHHs, TPOBOAUTE  [5. TexHonorn4yeckue napaMeTpsl, ONpeACISIIONIIe PadOTy TEXHOIOTHIECKOH yCTaHOBKU

IMaTESHTHBIN IIOUCK,

MCXAaTPOHHOT'O MOAYJIA, pO6OTOTCXHI/I‘{CCKOﬁ CHUCTCMBbI (BpeMﬂ pa6OTLI, BpEMs pa3roHa, BpeMsa

[TOPMO’KEHHS1, BETMIMHBI YCKOPEHUS (3aMeJJIeHNs1), MOMEHTHI HHEPITHA, MOMEHTHI




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
COIIPOTHUBIICHUS U T.J
6. TexHnueckre XapakTepUCTUKH OCHOBHOTO CHIIOBOTO 3JIEKTPOOOOPYIOBAHUS
(THPHCTOPHBIX IpeoOpa3oBaTesieii, THPUCTOPHBIX BO30yAUTENEH, TpedopazoBaTeneil 4acTOTEhI,
WHBEPTOPOB, CUJIOBBIX BBIIPSIMUTENEH, JIEKTPUUECKUX ABUraTeIel, aBTOMAaTHUECKIX
BBIKJIIOUATENEH, Ipoccenel, GUIbTPOB, THAPABIMYECKUX U THEBMAaTHYECKHUX JIEMEHTOB, U T.]1.)
7. [MpuHnUNUaNEHBIE JEKTPHUYECKIE CXEMBI CHIIOBBIX LIEHEH AIIEKTPONPUBOAA
TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOI'O MOMYJISl, POOOTOTEXHUUECKON CHCTEMBI.
8. DyHKIMOHATBHBIE CXEMBI CUCTEMBI YIPABICHHUS IPUBOAOM TEXHOJIOTUYECKOM
[YCTaHOBKH, MEXaTPOHHOT'O MOJYJIsl, POOOTOTEXHUUECKON CHCTEMBI.
9. AJTOPUTMBI PabOTHI 3JEKTPO, THAPO, THEBMOIIPHUBOA TP OTPaOOTKE 3aJaHHON
TEXHOJIOTHH.
10. CHHcoK MCTIOIH30BAHHOM JTUTEPATYPHI.
3HaTh coBpeMeHHbIe MeToZbl  |1. [lepeuncinTe coBpeMeHHBIE AIEKTPOHHBIE OHOIMOTEYHBIE PECYPCHl H ACHCTBYIOIINE

aHaJ3a Hay4YHo- MaTeHTHBIC BEZIOMCTBA.

TEXHUYECKOM 2. Peructpanmst B anekTpoHHOM OnOmmoredHoM pecypcee Elibrary.

WHpOpMAIUH; 3. CTpyKTypa 31eKTpoHHOTO Oubnmorednoro pecypca Elibrary.

CIIOCOOBI MaTEHTHBIX 4. Iouck crareit mo Hy)HOI Temaruke B Elibrary.

M3BICKaHUI 5. [larenTHbIe BenoMcTBa Poccun.

OTEUECTBEHHBIX U 6. [latenTHbIN nouck no tematuke HUP B anexTpoHHOM KaTanore PoccuiicKuX MaTeHTHBIX

3apyOeKHBIX Pa3pabOTOK [BEJOMCTB.

B oOnactu MexaTpoHuku |7. [lepeuncnure cnocoOsr 00paboTKH MaccuBOB JaHHbBIX B Matlab Simulink

1 poOOTOTEXHUKH, 8. DxcnopT MaccuBOB JaHHBIX U3 Matlab Simulink B Exel. MHHOBalIMOHHBIE HATIPABIECHUS
9. I'padmyeckoe npecTapiieHue u 00padOTKa MePexoAHbIX MpoiieccoB B Matlab Simulink B MEXaTPOHUKE U
10. I'paduyeckoe npecTapiieHue u 00pabOTKa MEPEXOAHBIX HpoIieccoB B Multisim POOOTOTEXHUKE

Ymets MPUMEHSTh [lepeueHb TeM U ayAUTOPHBIX KOHTPOJIBHBIX padoT AJIsl MOATOTOBKHU K 3a4eTy:

COBPEMEHHBIE METObI
aHaJM3a Hay4YHo-
TEXHUYECKOMN
nHpOpMaLu;
MPUMEHSITH TIOUCKOBEIE
MIPOTPAMMBI J1JIs
W3BICKaHUS
OTEYECTBEHHBIX U

1. MeTojipl TOMCcKa HHPOPMAIMH NP IIAHUPOBAHUU HAYYHO-HCCIIEI0BATEILCKOW PabOTHI;
2. CoBpeMeHHBIE 3JIEKTPOHHBIE OMOIHOTEKH U nmaTeHTHBIE BenoMcTBa Poccun, CLLA u psina
Eponeiickux crpan (Elibrary, ieeexplore);

3. CriocoObl 00paboTKH HHPOPMAITUH MTPU TPOBEJICHUN BUPTYaIIbHBIX DKCIIEPUMEHTOB B
nporpamMmax Matlab Simulink, Multisim.




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
3apyOexXHBIX pa3padoToK
B 00JIaCTH MEXaTPOHUKHU
Y POOOTOTEXHHKH;
Bnanets HaBbIKaMM npumeHeHust |Jlomainee 3aganue Nel
coBpeMeHHBIX MeTo/I0B  |1. 3apeructpupoBaThces Ha caifre Elibrary.ru
aHau3a Hay4HO- 2. OcyIIecTBUTh MOMCK HY>KHBIX CTaTell M Hay4HBIX paboT 1o TemMaTuke cBoeit HUP.
TEXHUYECKON 3. CkauaTh CTaThU U HAy4IHBIE PAOOTHI IO BO3MOXKHOCTH.
nH(pOpMaIny; 4. 3aperucTpupoBaThCs Ha caiTe ieeexplore.org
IIOMCKA ITATEHTOB 5. OcyIecTBUTh MMOUCK HYXXHBIX CTaTeH W HAyYHBIX pa0oT 1o Temaruke ceoeit HUP Ha
OTEYECTBCHHBIX H AHTJIMHCKOM SI3BIKE.
3apyOexXHBIX pa3paboTok 6. CkayaTh CTAThHU U HAYYHBIE PAOOTHI IO BOZMOKHOCTH.
B obmactu MexaTpoHuKu [7. OCyIIeCTBUTH 3NIEKTPOHHBIA TATEHTHBINA MTOUCK HA CATaX POCCUHCKUX MMATEHTHBIX BEJOMCTB.
U POOOTOTEXHHKH; Tomamnee 3amanue Ne2
1. DkciopTupoBaTh MaccHB JaHHBIX U3 Matlab Simulink B Exel, moctpouts rpaduyeckoe
M300pakeHne, pacredaTaTh H300pakeHue.
2. BeiBecTH rpaduueckoe n300pakeHre MepexoIHbIX MPOIIECCOB OCHOBHBIX KOOPAUHAT
hiekTponpuBoaa B Matlab Simulink, pacniedatars n3o0paxkeHue.
3. BeiBecTH rpaduueckoe n300paskeHne IepexoJHbIX IPOLIECCOB aHATOTOBOIO YCHIIUTENS B
Multisim, pacrieuaTatb n300pakeHue.
3Hath COBPEMEHHBIE METO/IbI 1. Ilepeunicnute COBpeMEHHBIE NIEKTPOHHBIE OMOIMOTEUHBIE PECYPCHI U ACHCTBYIOIINE
aHaJlM3a Hay4YHO- MaTeHTHBIC BEJIOMCTBA.
TEXHUUYECKOU 2. Peructpanust B anekTpoHHOM OnOmmoredyHoM pecypcee Elibrary.
nHpOpMaLUH; 3. CTpykTypa 31ekTpoHHOro OubinroreyHoro pecypcea Elibrary.
CIIOCOOBI MaTEHTHBIX 4. Iouck crateit mo Hy)HOI Temaruke B Elibrary.
W3BICKaHUU 5. [latenTHbie BenoMcTBa Poccun.
OTCUECTBECHHBIX U 6. [latenTHbIi mouck no Tematuke HUP B anexTponHoM kaTanore Poccuiickux maTeHTHBIX OCHOBBI HAYYHOI
3apyOEKHBIX pa3pad0TOK [BEIOMCTB. MHHOBAITMOHHON PabOThI
B 00acT MexarpoHuku |/. [lepeunciute criocoObl 00pabOTKKM MacCHBOB JAaHHBIX B Matlab Simulink
1 pOOOTOTEXHHKH; 8. Dkcropt MaccuBOB JaHHBIX W3 Matlab Simulink B Exel.
9. I'padmyeckoe npecTapiieHue u 00padOTKa MepexoaHbIX MporeccoB B Matlab Simulink
10. I'paduyeckoe npecTapiieHue 1 00pabOTKa MEPEXOAHbIX IpoIieccoB B Multisim
Ymerhb MPUMEHSITh [MepeveHs TeM 1 ayJIUTOPHBIX KOHTPOJIBHBIX paboT JJIs TOJITOTOBKH K 3a4ETy:

COBPEMCHHBIC MCTO/bI




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
a1eMeHm Oyenounvie cpedcmea obpazoeamenvbHou
pe3yibmamul 00yUeHUs.

KOMnemeHyuu npocpammel
aHanM3a Hay4IHO- 1. MeTozs! orcka HHGOPMAINH MTPHU ITTAHUPOBAHUN HAYYHO-HCCIIET0BATEILCKOIM PaboThI;
TEXHUYECKOH 2. CoBpeMeHHBIE 2JICKTPOHHBIE OMOIHOTEKH U maTeHTHBIE BenoMcTBa Poccun, CLLA u psina
nHpOpMaLUH; EBponetickux ctpas (Elibrary, ieeexplore);
MPUMEHATH TOUCKoBbie (3. CrtocoOb1 00paboTky HHGOPMAIIIH IIPH MTPOBEICHUH BUPTYAIBHBIX IKCIIEPUMEHTOB B
MIPOrpaMMBI JJIs nporpamMmax Matlab Simulink, Multisim.
W3bICKaHUS
OTEUYECTBEHHBIX U
3apyOexXHBIX pa3paboToK
B 00JIaCTH MEXaTPOHUKHU
1 pOOOTOTEXHHKH;

Bnagets HaBblKamMH npuMeHeHus |[[lomainee 3ananue Nel

COBPEMEHHBIX METOIOB
aHaJ3a Hay4YHo-
TEXHUYECKOMN
nH(pOpMAaITNy;

MOKCKa MTaTEHTOB
OTEYECTBCHHBIX H
3apyOeXHBIX pa3paboToK
B 00J1aCTH MEXaTPOHHUKU
1 POOOTOTEXHHKH;

1. 3apeructpupoBarbes Ha caiite Elibrary.ru

2. OCyIIecTBUTh MOMCK HY>KHBIX CTaTell M Hay4HBIX paboT mo TemaTuke cBoeit HUP.

3. CkaydaTh CTaThU U Hay4HbIe pabOTHI IO BO3MOYXKHOCTH.

4. 3aperucTpupoBaThcs Ha caifte ieeexplore.org

5. OcyIiecTBUTh IOUCK HY)KHBIX CTaTel M Hay4HBIX padoT no Temarrke cBoeit HUP Ha
AHIJIMMCKOM SI3BIKE.

6. CkavaTh cTaTbU U Hay4YHbIE PAOOTHI IO BO3MOXKHOCTH.

JlomamrHee 3aganue Ne2

1. DkcnopTupoBaTh MaccuB AaHHBIX U3 Matlab Simulink B Exel, moctpouts rpaduyeckoe
M300pakeHne, pacrevyaTaTh N300paKeHHe.

2. BeiBecTH rpaduueckoe n300pakeHne NepexoIHbIX MPOIIECCOB OCHOBHBIX KOOPAWHAT
hiekTponpuBoaa B Matlab Simulink, pacniedatars n3o0pakeHue.

3. BeiBecTr rpadmueckoe n300paskeHne MepexoHbIX MPOIIECCOB aHAJIOTOBOTO YCHUITUTEIS B

Multisim, pacrieyatatb H300pakeHue.

7. OCyLIECTBUTH 3JCKTPOHHBIA NATEHTHBIN MOUCK HA caiiTaX POCCUMCKUX MAaTEHTHBIX BEJOMCTB.

IT1K-5 — cmoco6HoCTHIO pa3padaThIBaTh METOAMKH NPOBeIeHNs IKCIEPUMEHTOB M MPOBOANTH IKCIIEPUMEHTHI HA JelCTBYIOIINX MaKeTax H 00pa3ax MexaTPpOHHbIX U
000TOTeXHMYECKHX CHCTEM M MX MOACHCTEM, 00padaThIBATh Pe3yJabTAThI ¢ IPMMEHEHHEM COBPeMEeHHbIX HH(POPMANMOHHBIX TEXHOJIOTHIl M TEXHHYECKHUX CPEeICTB

3HaTh

oO1rue mpasuia
MPOBEICHHUS
9KCIIEPUMEHTOB;
COBPEMEHHBIC METO/IbI
HCCIIEIOBAHMUS,

'TeopeTHuecKue BOIPOCHL:

Llens 1 3a1a4M SKCIEpUMEHTA

VcTOYHUKY OMIHOOK MPH U3MEPEHUSX

/luckpeTHas 1 HENIpephIBHASA CITy4aliHbIE BETUYMHBI
["eHepasbHbIe U BEIOOPOYHBIE TAPAMETPHI pacTIpeIeICHHS

TeOpI/IH OKCIICPpUMCHTA U
MCCIICAOBAHUA CUCTEM
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pETpPECCUOHHBIN U IHopMalibHBIM 3aKOH pacrpeeieHus

JUCTIEPCUOHHBIN aHanu3; [OCHOBHBIC 33J]a4l MAaTEMAaTUYECKON CTATUCTUKHU
CTaTUCTUYECKHUE KPUTEPUU U UX TPUMEHEHUE
[Lnansl peneHys 3aja4 MaTeMaTUYE€CKON CTaTUCTUKHU

YMeTh CTaBUTb 33J1a4y [IpakTUUecKue 3a1aHus:

9KCIIEPUMEHTA,;

J1aBaTh OLIEHKY
pe3yJbTaTam;
BBISIBIISITH TPUOPUTETHI
pelieHus 3aaad;

Onpenenuts BEpOSTHOCTH TOTO, YTO CONPOTUBJIEHUE PE3UCTOPOB B MAPTUH, TPUTOTOBIEHHOM K
oTHpaBke, He npeBocxoauT 50 Om, eciu U3BECTHO, UTO L4 =45 OM 1 o;z =25 OMZ, 3aKOH
[pacrpeneneHrsi HOpMaJlbHbIH.

TpebyeTcst OLCHUTh MaTEMaTHUECKOE OXKHUIaHUE TOKA IIEPErOpPaHusl MIIaBKUX BCTABOK MTAPTUH
npenoxpanntenei Tumna [1P-2 ¢ HomuHanmbHEIM ToKOM oTKIROueHUs loTk =100 A, ecnn u3BecTHa
reHepajibHasl AUCTIEPCHsI TOKA Tieperopanus (Ha OCHOBAHUHU TPEABITYIINX UCITBITAHUN ), paBHAS
= 25 A2 u pe3ynbTaT OHOTO UCTIBITAHUS MPpeJoXpaHuTelis U3 3tor maptuu 10 = 95 A. 3akon
pacripeneneHus 3Ha4eHUH TOKa IIeperopanysi HOpManbHbId. [J1s1 pereHust 3aauu HCHOIb3yeM
U-pacnpenencuue.

Onpenennts 00beM BBIOOPKH (KOMWYECTBO HM3MEPEHHI), MO3BOJSIONIMNA OLECHUTH /4 TOKA|

. 2

neperopanus npeaoxpanuteneii ¢ Tounocteio 1 A u ¢ p = 0,95, eciu U3BECTHO, UTO o, =16
2

A”.

n= 2;24-1.96 = 63.

[Tpu 0o6pabdoTke BEIOOpKHU U3 10 HaOMIOIEHNI 3HAUEHUI €MKOCTE! KOHJICHCATOPOB ITOJTYIEHO C
o 2
=98 Mk®. MI3BECTHO, Y4TO 3aKOH PACIpPEIEICHNUs HOPMAIbHBIA, O~ = 25 Mk®?. TIpoBepHThH

runotesy o ToM, uTo e =100 Mx®D, T.€. Holtic = 100 Mx®D; Hy: e # 100 MxD.

Mmeetcst ITh MI3MEPEHUH BPEMEHHU OTKITIOUSHHS MacisTHOTO Bhikmovarens 7= 0,05 ¢; z = 0,08
c; 3=0.1¢; =0.1 cu % =0.06 c. TpeOyercs OLIECHUTh F'eHEPATILHOEC MATEMAaTHIECKOE OXKUIaHHE
BPEMEHH OTKJIFOUEHHS L4 C JOBEPUTENBHOM BeposiTHOCTBIO p = 0.95. 3akoH pacnpeneneHus
HOPMAaJIbHBII.

/1151 yCITOBHIA IPEABLIYIIETO TPUMEPa TPOBEPHUTH THIIOTE3Y O TOM, 4TO £ = 0,05¢ Ha ypoBHE
sHauumoctu q = 0,05, T.e. Ho: e, = 0.05¢; Hy: g, = 0,05c¢.

2 _ . N
OnpenenuTs HHTEPBAIBHYIO OLIEHKY O, ¢ P = 0.9 HOpMaNbHO PaCIPENETIEHHON CITyYaiHOM




CmpyxmypHulil Tanupyemsie CmpyxmypHuvltl 21eMeHm
91eMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll
pesyrvmamul 00yueHUs.
KOMNemeHyuu NPOSPAMMbL

. 2
BETMYMHBI X, €CJIM Ha OCHOBaHMH JICCATH U3MEPEHHUH MOTy4eHo S, = 2,
[TpoBepuTh TUMOTE3Y O TOM, YTO TeHEPATbHAS TUCTICPCUSI HOPMATIBLHO PACIIPEICIICHHOM
N .2 L2 _ o
ciyuaitnoit semuuunsl X, Ho: 0, =4 (H1: 0, #4), Ha yposne 31aunmoctu g = 0.1 115 ycnouit
MPEIBITYIIETrO IpUMepa.
CpaBHUBAIOTCSI TOKA3aHUS IBYX BOJIBTMETPOB, KakipIM MprOOPOM MPOU3BECHO MO CEMb

o 2 2
3aMEPOB, PUYEM JIMCIIEPCHS MIOKA3aHUI 1epBOro nmpudopa cocrasnser S, = 10.2 B, a BToporo —

2 2 . o
S, = 3.8 B". Heo6Xx01uMO BBISACHUTH, 4eM 00YCIIOBJIEHO PACXOXKICHHUE TUCTIEPCHUIA: TMOO BTOPOH
pubop OoJiee TOUYCH, MO0 PACXOKICHHUE AUCTICPCHIA CITydalHO.

o 2_q. c2_
[IpoBEpUTH TUMOTE3y 00 OMHOPOIHOCTH YETHIPEX BHIOOPOUYHBIX AUCIEPCUH, paBHBIX S; = 8; S, =

4, 832 =2mu SjI 10, u onpenenennsix ¢ f = 10 Ha ypoBHe 3Haunmoctu g = 0.05.

Ha oiHOM 13 ISITH OJTMHAKOBBIX arperaToB (TPEThEM), BBIMOIHSIOIIAX OTHOTUITHBIC OTICPAIHH,
OBLITM BHEIPEHBI MEPOITPHUSTHUS 110 SKOHOMUH ICKTPpOo3HepTrun. OLEHUTh UX 3PPEKTUBHOCTS,
€CJTH 3apETUCTPUPOBAHHOE MECAIHOE MOTPEOICHUE SHEPTHUH KaXIbIM arperatoM coctasiseT W,
= 10 MBty; W, = 12 MBT1uy; W5 =8 MBT1u; W, =9 MBT4; W5 = 11 MBTu. Kak u
[PEJIOoJIarajgoch, pacXxo1 SHEPrHUK Ha TPETheM arperare MuHUMasieH. Heo0X01MMO BBISICHUTD,
ueM 00YCIIOBJICH MUHUMAJIbHBIA PacXo]l Ha TPEThEM arperare — CJiydailHbIM OTKJIIOHCHUEM WJIH
BHE/IPCHHBIMU MEPOTIPUATHSIMHU.
PaccMoTpuM JTaHHBIE TI0 CPOKY CIYXKOBI 3JICKTPUYSCKUX JIAMIT B Y€ThIPEX MaPTHUSX.
Tab6muma 10.1
Pe3ynbTaThl H3MEpEHUsI CPOKa CIyKObI JTaMIT

Cpox CITY>KOBI
3NEKTPOJIaMII X (B

MapTHH | o ostax wacos) X g
namr
1 1,60; 1,61, 1,65;
1,68; 1,70; 1,72; 1,80 1,76 ,68
2 1,58; 1,64; 1,64,

1,70; 1,75 31 ,66
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Komnemernyuu npozcpammbol
3 1,46; 1,55; 1,60;
1,62; 1,64; 1,66; 1,74; ,64
182 3,09
4 1,51; 1,52; 1,53;
1,67; 1,60; 1,68 41 ,57
2,57 6 |.,64

/1711 I3TOTOBJICHUS KaXX IO NapTHH JIaMI Oblj1a B3ATa MPOBOJIOKA PA3HBIX COPTOB; BCE MPOUHE
YCIIOBHSI IIPOU3BOACTBA OBIIM OMHAKOBBIMU JUISI KXKI0W napTHU. TpedyeTcs BEIACHUTD,
OTIMYAIOTCS JIM TAPTUH JIAMIT MEXY CO00# 1Mo cpoKy ciryk0bl. Eciiu oTBeT Oyzmer
MOJIOKHUTEILHBIM, TO MOYKHO TyMaTh, YTO KaueCTBO MTPOBOJIOKU JACHCTBUTENHLHO BIUSET HA CPOK
CIIy>K0Bl, U, CJIE0BATENILHO, U CTAHAAPTU3ALUH IIPOU3BOJACTBA HJICKTPUUECKUX JIaMII
HEO0XOIUMO TIOCTUTHYTH OOJIBIIIEH OHOPOJHOCTH MPOBOJIOKH BO BCEX MAPTHUSIX.

Heo0x0IuM0 IPOBEPUTH HYJIEBYIO THIIOTE3Y, COCTOSIIIYIO B TOM, YTO HCXOJHBIE Pa3Mephl
MPOKaTa Ha MPOBOJIOYHOM CTaHE C MHOTOBAJIIKOBBIMHU KaJTMOpaMu HE BIUSIOT HA pa3MephI
MpOKaTa MOoCJIe NEePBON KIETH ABYXKJIETEBOI'O MMPOKATHOTO ctaHa. C 3TOH 1IEeIbI0 TPOBOIMIIAC
MpoKaTKa 00pa3IOB IMPOBOJIOKU C pa3HBIMHU UCXOAHBIMU quameTpamu: 6,39 MM u 6,12 mm. Ha
BBIXO/IC TTOCIIE KJIETH HPOBOANIOCH H3MEPEHHE PaZMepoB IPOGHIIS 0 AUaroHasaMm «d» u B
HaIpaBJICHUH O0XKATHS «@».

Pesynbrarel naMepenus pa3mMepoB IpoduIIst pH MPOKATKE MPOBOJIOKH JHaMeTpoM 6,39 MM

Ne p Cp IIpeoGpa3 IIpu
azmep e/IHne OBaHHOE cpellHee | MeuaHHe
00pasmoB 3HAYCHUS | 3HAYCHHUE
pasmepos,
MM
1 a 51 18 Kax
98 Joe
d 6,4 240 3HAYEHNE
40 pasmepa
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2 a 5,2 24 YBEIUYCHO B
04 1000 pa3 u
d 6,4 248 YMEHBIIICHO:
48 «» - Ha
3 a 52 20 5180 «d» -
00 Ha 6200
d 6,4 270
70
4 a 51 12
92
d 6,4 244
44
5 a 51 16
96
d 6,4 240
40

PesynpTatel n3mepeHus pasmMepoB NpoduiIst Ipy NPOKATKE MPOBOJIOKH JUaMETpoM 6,12 MM

Ne P C IIpeoGpa3 IIpu
00pa3ioB | azmep penHue OBAaHHOE CpelHee | MeuaHue
3HAYCHMs | 3HAYCHUE
pasmepos,
MM
1 a 5, 11 Kax
191 Joe
d 6, 5 3HAYECHUE
205 pasmepa
2 a 5, 8 YBEIIMYCHO B
188 1000 pa3 wu
d 6, -2 YMEHBIIIEHO:
198 «@» - Ha
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onemenm Oyenounvie cpedcmea 06pazosamenvholl
pesyibmanmul 00y4eHUs.
KOMNemenyuu npo2pammol
3 5, 6 5180 «d» -
186 Ha 6200
6, 2
202
4 5, 5
185
6, 16
216
5 5, 2
182
6, 12
212
Bnagers M3YYEHHBIM MaTepPHAIIOM; [3alaHus Ha PENIEHHE 3a1a4 13 PO(ECCHOHATBLHON 00J1aCTH, KOMILUIEKCHBIE 3a/IaHHUS

MeTOoJIaMU 00paboOTKH
pe3yIbTATOB,;
MeTOAaMHu 0000IIeHNUS
pe3yINIbTaTOB,

[TpoBecT OLICHKY BIUSHUSA U3MEHEHUH IIpeieia TEKy4eCTH IPOKaThIBAEMOI0 MeTajlla Ha
OTKJIOHEHHS Pa3MepoB PoGUIIS MOCiIe MPOKATKH B TIEPBOH KJIETH YETHIPEXKIIETHEBOTO

IMPOKATHOI'O CTaHa.

PesynbpTarhl n3MepeHus pa3sMepoB NpoQuIIsl IpH NPOKATKE MPOBOJIOKH C MPEAEIOM TEKy4eCcTH

MeTamia 43 kre/MM>.

Ne pasmep | Cpennue IIpeoGpazoBannoe | [lpumeuanue
00pasioB 3HaYeHHs | Cpe/iHee 3HaueHue
pa3MepoB,
MM
1 a 5,192 -8 Kaxmoe
d 6,558 -62 3HAUCHHE
2 a 5,221 21 pa3mepa
d 6,660 40 YBEJIMYCHO B
3 a 5,227 27 1000 pa3 wu
d 6,660 50 YMEHBIIEHO:
4 a «@» - Ha
d 5200
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5

a

d

«dy - Ha
6620

Pesynbrarhl u3mepeHus pa3mepoB IpohuIs PH MPOKATKE MPOBOJIOKH € MPEEIOM TeKYYeCTH
2
MeTtama 65,9 krc/mMm

No Paszmep | Cpennue [IpeobpaszoBannoe | [Tpumeuanue
00pasIos 3HAUEHUS | CpelHee 3HAUCHHUE
pasmepoB,
MM
1 a 5,225 25 Kaxmoe
d 6,684 64 3HAYEHUE
2 a 5,229 29 pasmepa
d 6,650 30 VBEITUYEHO B
3 a 5,220 20 1000 pa3 wu
d 6,651 31 YMEHBIIICHO:
4 a 5,229 29 «@» - Ha
d 6,666 46 5200
5 a 5,232 32 «d» - Ha
d 6,626 6 6620

[IpoBecTr OLEHKY BIMSHUS U3MEHEHUH KOd(ppHULMEHTa TpeHUs B ouare AedopManuu Ha
OTKJIOHEHHS Pa3MepOB NPOo(UIIs MOCIe NPOKATKH B TIEPBOM KJIETH.
PesynbTaThl u3MepeHus pa3MepoB Npoduilst pH MPOKATKE HA CYXHUX BaJIKax

Ne pasmep | Cpennue | IIpeobpazoBanHoe | [Ipumeuanue
00pasios 3HAYEHUsS] | cpellHee 3HAYeHUE
pa3mepos,
MM
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAUCHHE
2 a 5,229 29 pasmepa
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d 6,650 30 YBEJIMYEHO B
3 a 5,220 20 1000 pa3 wu

d 6,651 31 YMEHBIIEHO:
4 a 5,229 29 «w» - Ha

d 6,666 46 5200
5 a 5,232 32 «» - Ha

d 6,626 6 6620

P€3yJ'H)TaTI)I I/I3MCp€HI/I5[ pa3MepOB HpO(i)I/IJ'IS[ HpI/I HpOKaTKC HpOBOHOKI/I C MI/IHCpaJII)HI)IM MacJioM
No Pasmep| Cpennue [IpeobpazoBannoe| [Ipumedanne
00pasios 3HAYCHUS | CpeJIHEE 3HAYCHUE
pa3MepoB,
MM

1 a 5,184 -16 Kaxmoe

d 6,527 -93 3HaYeHUE
2 a 5,178 -22 pasmMepa

d 6,521 -99 YBEIIMYEHO B
3 a 5,181 -19 1000 pa3 #

d 6,544 -76 YMEHBILIEHO:
4 a «» - Ha 5200

d «d» - Ha 6620
5 a

d

IIpoBECTH OLIEHKY BIUSHUS U3MEHEHHMH BEJIMUMHBI HATSKEHUST MEXIY IIEPBOM U BTOPOH KIIETBIO
MPOKATHOTO CTaHAa Ha OTKJIOHEHHUS pa3MepoB MPOGUIIs IOCIe TPOKATKH B IIEPBOM KIIETH.
PesynpTarhel n3MepeHus pa3mMepoB NpoduIIst py NPOKATKE MPOBOJIOKH 0€3 HATSKEHHS

No
o0pasios

pasmep

Cpennune
3HAYCHUS
pa3mepos,
MM

IIpeobpazoBanHoe
CpellHee 3HaYEeHUe

[Ipumeuanue
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a 5,291 -9 Kaxnoe

d 7,053 53 3HAYCHUE

a 5,303 3 pasmMepa

d 7,054 54 YBEIUYCHO B

a 5,329 29 1000 pas wu

d 7,098 98 YMEHBLICHO:

a 5,334 34 «» - Ha

d 7,045 45 5300

a 5340 |40 « - Ha

d 7,084 |84 7000

Pe3ynbTathl u3MepeHus pa3MepoB NpoGUIIst IPY MPOKATKE MPOBOJIOKH C BETMUUHOMN

MexKiIeTeBoro HatspkeHus 500 kre.

No Pasmep | Cpennue | [IpeoOpaszoBannoe | [Ipumeuanue
00pasios 3HAYCHUS | CpellHee 3HAUYCHUE
pasMepoB,
MM
1 a 5,185 -115 Kaxmoe
g 6.022 78 3HAYEHHUE
pasmepa
2 a 5,247 -53 YBEJIUYEHO B
d 7083 |83 1909 pas u
YMEHBIIICHO:
3 a 5,223 =77
«@ - Ha
d 6,908 -92 5300
4 a 5,219 -81 «» - Ha
7000
d 7,079 79
5 a 5,224 -76
d 6,959 -41




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
onemenm Oyenounvie cpedcmea obpazoeamenvbHou
pe3yibmamul 00yUeHUs.
KOMhemeHyuy npozpammol
Ha ogHOM M3 5 OXHOTUIHBIX TEXHOJIOTMYECKUX arperaroB (Ha 4YETBEPTOM) BHEIPEHBI
MEPOTIPHUSTHS, 32 CYET KOTOPBIX HPEANOIOKHUTEIHHO MOXKHO MONYYHTh 3PQPEKT OT SKOHOMHH
prekTposHeprun. B TeueHnn 6 MecseB Ha arperaTax MPOU3BOIWINCH U3MEPEHHUS TIOTPEOICHHOM
DIIEKTPO3HEPruy. Pe3ynbraTsl npencTaBiaeHbl B Ta0IuLe
Howmep Bennumnna notpebnenus
arperara JIEKTPOIHEPTUH 110 MECALIAM,
MBTt*4ac
1 10 104 108 95 101
2 99 102 11 109 97
3 97 96 101 98 101
4 94 95 95 10 93
5 98 99 103 104 101
Heo06x0onnuMo BBISICHUTE, IEHCTBUTEIBHO JIM BHEAPEHHBIE MEPOIIPUSATHS
CYIIECTBEHHBIM 00pa30M BIHSIOT Ha MOTPEOJICHHYIO IEKTPOIHEPTHIO.
3Hath METOJIUKY TIPOBEACHUS
9KCIIEPUMEHTOB Ha
JNEHCTBYIOIINX MaKeTax
1 Ha oOpasmax PaccunrtaTh 1 CpaBHUTDH PETYIUPOBOYHBIE XaPAKTEPUCTHKU I MEXaHUYECKUE
IOJCUCTEM XapaKkTepUCTUKU MUKpoIporieccoproit CAP aneKTponprBoia ¢ pa3TudHON CTPYKTYpOit
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CUCTEM, Perynupyemsiii
YmeTs 0(QOpPMHUTH HEKOTOPBHIE RIEKTPONPUBOJL TOCTOSIHHOTO

paszesnbl HayqHO-
TEXHUYECKOTO OTYETA,
IIPOBECTH SKCIICPUMEHTEIL
Ha MakeTax ¥ o0pasiax
MOJICUCTEM
MCXAaTPOHHBIX U
POOOTOTEXHUIECKHIX
CHCTEM,;

Kaxk pcain3oBaTb Ha JSKCIOCPUMCHTAIBHBIX MaKeTax

UIEKTPONPUBOJIa B TOM 4yMcie M aBapuiiHble. Kak peanusyerca Mmonens CAP ¢ pasnuuHoi
CTPYKTYpOIi B peryiupyeMoM 3iekTponpuBoje B cpene Matlab_Simulink?

Pa3JIMYHBIC PEIKUMBI

TOKa
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Bimanets

METOJIaM{ aHAJIN3a
pe3yIbTaTOB
SKCIIEPUMEHTA C
PUMEHCHHUEM
COBpPEMEHHBIX
WH(POPMALMOHHBIX
TEXHOJIOTHH,

[MponemoncTpupyiite metogamu Matlab_Simulink, Microsoft Office, Excel, Matcad st
00pabOTKHU pe3yJIbTATOB AKCIICPUMEHTA?

3HaTH

METOJTUKU TIPOBEICHUS
SKCIIEPUMEHTOB Ha
JIEUCTBYIOLIMX MaKeTax
1 Ha oOpa3zmax
MTOJICHCTEM
MEXaTPOHHBIX U
POOOTOTEXHUYECKHIX
CUCTEM;

Paccuutare ¥ CpaBHUTH PETyIUPOBOYHBIE XAPAKTEPUCTHUKN AaCHHXPOHHOTO 3JEKTPONPUBOIA U
JuarpaMmbl U3MEHEHUH 4acTOThI, HANPSDKEHHS, COCTABILIIOIINX TOKa CTaTopa IO OCsiM X H Y,
MarHUTHOTO TIOTOKAa POTOpa B (YHKUMH CUTHAJIA yIpaBieHHs cKopocThio A]Jl B cucreme
yIOpaBlIeHusT ¢ KOCBEHHOW OpHEHTAIMel IO BEKTOpY MOTOKOCHeruieHus poropa AJl mpu
OTCYTCTBHM M HAIMYMU CTaTHUECKON HArpy3KH HA Baly ABUIATEIS.

YMeTh

0(opMuUTH HEKOTOPBIE
paszensl HayyHo-
TEXHUYECKOr0 OTYETa,

IIPOBECTU SKCIICPUMCHTHIL

Ha MakeTax u o0pasiax
MOJICCTEM
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CUCTEM;

Uccnenoanne BexkTtopHO CAP ¢ KOCBEHHOI opHeHTanMeld MO BEKTOpPY NMOTOKOCIETUICHUS
poropa A1, C/1 B cpene Matlab_Simulink?

Perynupyemsiii
JIEKTPOIPUBO/] IEPEMEHHOTO
TOKa

Bnanets

METOJIaMHM aHajIn3a
pe3yJIbTaToB
JKCIIEPUMEHTA C
NPYMEHEHUEM
COBpPEMEHHBIX
“H(OPMAITMOHHBIX
TEXHOJIOTHH,

[Mponemonctpupyiire meromamu Matlab_Simulink, Microsoft Office, Excel, Matcad s
00pabOTKHU pe3yJIbTaTOB AKCIIEPUMEHTA?

3HaTh

- U3BCCTHBIC MCTOJBI 1
MCTOAUKHU NNPOBEACHUA

1.Yro Takoe miaH NMpoBeICHHUS SKCIIEPUMEHTOB Ha JCHCTBYIOIIMX MaKeTax M oOpasiax

a3pabaThIBACMBIX M3JCITHNA?

HayuHo-uccienoBarTenbckas

abora
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JKCIIEPUMEHTOB Ha
JNEHCTBYIONTNX MaKeTaxX U
oOpa3siax
pa3pabaThIBaEMBIX
nzgenuit B pamkax HAP.
-METO/IbI 00pabOTKU
Pe3yIbTaTOB
IKCIIEPUMEHTANBHBIX
HCCIIEIOBAHUI C
MIPUMEHEHUEM
COBPEMEHHBIX
WHPOPMALIMOHHBIX
TEXHOJIOTUH U
TEXHUYECKUX CPEJICTB;
-BO3MOXXHBIE aHAJIOTH
MPOEKTHO-
KOHCTPYKTOPCKUX
pa3paboToK;

2. Kakme meToier 06paboTKH pe3yIbTaTOB UCCIEOBAHNN PUMEHSIOTCS B COBPEMEHHBIX
MPOrPaMMHBIX CPEICTBAX?

3. Kak obecrieunBaeTcss TOUHOCTh M JOCTOBEPHOCTD PE3YJIBTATOB MOZCIUPOBAHUS?

4. Kakre moyiosxxeHust BXOIAT B MOHATUE TEOPHH TUIAHUPOBAHUSI SKCIIEpUMEHTA?

YMeTh

-0(OpMIIATh OTYETHYIO
JOKYMCHTaIHWIO IO
pe3ynbTaTam
AKCIIEPUMEHTANBHBIX
HUCCJIEIOBAHU;

- A€JIaTh BBIBOJAbI U
TOTOBUTH IPEJIOKCHHS
10 COBEPIICHCTBOBAHHUIO
00BEKTOB HCCIICIOBAHMIA;
- apryMEHTUPOBAaHHO
JIOKa3bIBATh
MIPEUMYIIECTBO
MIPUHSTHIX PEIICHUN;

1.CocraBbTe NPUMEPHBIN TUTaH OTYETHON TOKYMEHTAIMH [0 PE3yIbTaTaM SKCIEPUMEHTAIBHBIX
MCCIIEJOBAHUMN.

2. I1o MaTepuanam mpencTaBIeHHOT0 oT4eTa 1Mo Tekyiemy 3tarry HUP chopmynupyiite BEIBOIBI
Y TIPEIOKEHUSL.

3. Kakue apryMeHThI SBIISIOTCS OCHOBHBIMH JIJIS I0KA3aTENIbCTBA IIPEUMYIIECTBA MIPHUHSTHIX
pereHuii?

Bnanets

-HaBbIKaMH COCTaBJICHUA
OTYCTHOM JAOKYMCHTAIMKN

1.Chopmynupyiite OCHOBHBIC TpeOOBaHHUS K COCTABICHUIO OTUYETHON JTOKYMEHTAIUH .
2. Kakue TpeOoBaHMs MPEIBABISIFOTCS K COCTABICHUIO CIIMCKA HCTOYHUKOB HH()OPMAITUH B
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C y4eToM TpeboBaHui OTYETHOH TOKYMEHTALUU.

oTpacieBbIX cTaHAapToB |3. Kakue mo3uiuu oTpakaroTcsi B COCTaBe 0T4eTa?

u nonoxenuit [OCT,a 4. Kakas uadopmarus otpaxaercs B pedepare oruera?

TaKKe MEXIYHaPOIHBIX

CTaHJIapTOB.

3Hath SKCIIEPUMEHTHI Ha Copep:xaHue oT4eTa JOKHO BKIIIOYATh CIAEAYIOUINE pa3esbl:

JNEHCTBYIONIMX MakeTax, |l. Bgenenue.

oOpa3iax MexaTpoHHBIX [2. TexHOMOTHYECKHiA MpoIecC IeXa, YCTAHOBKH, MEXaTPOHHOTO MOJIYJIA,

U POOOTOTEXHHYECKUX  [POOOTOTEXHUYESCKOU CUCTEMBI.

CHCTEM 10 33/IaHHBIM 3. TexHudeckne XapakTePUCTUKH TEXHOJIOTHUECKONW YCTAHOBKH, MEXaTPOHHOTO MOJTYJIA,

METOJTNKaM U [POOOTOTEXHUIECKON CHCTEMBI.

o0pabaTsiBaTh 4. KunemaTtudeckas cxema TEXHOJIOTHIECKON YCTAHOBKH MEXaTPOHHOTO MOIYJIA,

pe3yNbTaThI C [POOOTOTEXHUYECKON CUCTEMBI.

MIPUMEHEHUEM 5. TexHOMOrnYeCKHe mapaMeTphl, ONPEACIIAIONINe Pa00Ty TEXHOJOTMUYESCKON YCTaHOBKH

COBPEMEHHBIX MEXaTPOHHOTO MOJAYIISA, POOOTOTEXHUYECKOW CUCTEMBI (BpeMst pabOTHI, BpeMs pa3rOHa, BpeMs

“H(OPMAITMOHHBIX TOPMOJKEHUS, BEIMYMHBI YCKOPEHUS (3aME/JICHNS), MOMEHTBI HHEPIIMH, MOMEHThI

TEXHOJIOTHH U COTIPOTUBIICHUS U T.]T

TEXHUYECKUX CPENICTB;,  [O. TexHUYECKHE XapaKTEPUCTUKNA OCHOBHOTO CHIIOBOTO AJIEKTPOOOOPYIOBaHUS
(TUPUCTOPHBIX NTpeobpa3oBaTeieil, THAPHCTOPHBIX BO30yAUTENEH, MpebopasoBaTenell 4acToThl,  |([IpoM3BOACTBEHHAS-
MHBEPTOPOB, CHIIOBEIX BBITIPSIMUTENCH, SIEKTPHUECKIX JBUTATENEH, aBTOMATHICCKIX MpeANILIIOMHAS IPAKTHKA
BEIKJTFOYATENEH, Ipoccened, PUIbTPOB, THAPABINYECKAX U THEBMATHUECKUX 3JIEMEHTOB, U T.1I.)
7. [IpuHIHTMANTBEHBIE SIEKTPUIECKHE CXEMBI CHIIOBBIX IIETIeH IIEKTPOIIPUBOIA
TEXHOJIOTHYECKON YCTAHOBKH, MEXaTPOHHOTO MOJTYJISI, POOOTOTEXHUIECKON CHCTEMEI.
8. OYHKITMOHAIBHBIE CXEMBI CUCTEMBI YIIPABICHUS TPUBOIOM TEXHOJIOTHIECKOM
[YCTaHOBKH, MEXaTPOHHOTO MOJIYJIsl, POOOTOTEXHUYECKOIH CHCTEMBI.
9. AJNTOPUTMBI PabOTHI 3JEKTPO, THAPO, ITHEBMOIIPUBOJIA TIPH 0TPabOTKE 3a1aHHON
TEXHOJIOTHH.
10. CIIHCOK HMCIIOJIb30BaHHOM JIUTEPATYPHI.

YMeTb MIPOBOJIUTH CoaepkaHue 0T4eTa JOKHO BKIIOYATh CIACAYIOIINUE Pa3eibl:

3KCIIEPUMEHTBI Ha 1. Brenenmue.

JNEHCTBYIONIMX MaKeTax, |[2. TexHOJIOrnyecKkuii mpouecc 1exa, yCTaHOBKH, MEXaTPOHHOTO MOAYJIS,

oOpas3iax MexaTpoHHBIX [POOOTOTEXHUYECKOU CHCTEMBI.

1 pOOOTOTEXHUUYECKUX  [3. TexHUYECKNe XapaKTePUCTUKU TEXHOJIOTHYECKON YCTAaHOBKH, MEXaTPOHHOT'O MOJTYJIS,
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CHCTEM TI0 33aHHBIM [POOOTOTEXHIMYECKOH CHCTEMBI.
METOAMKAM H 4. Kunematndeckasi cxema TEXHOJIOTHUYECKOW YCTAHOBKU MEXaTPOHHOTO MOJTYJIS,
o0OpabaThIBaTh [POOOTOTEXHUYECKOH CUCTEMBI.
PE3YJIBTATHI C 5. TexHoNmOrMYeCKHe MapaMeTphl, ONMPEIEIIAIOINE PAdOTy TEXHOIOTHYECKOH YCTAHOBKU
MPUMEHEHUEM MEXaTPOHHOTO MOZYJISA, pOOOTOTEXHUYECKOH CUCTEMBI (BpeMs paboThl, BpeMs pa3roHa, BpeMs
COBpPEMEHHBIX TOPMOYKCHUSI, BEJIMYMHBI YCKOPEHUS (3aMeIJICHHUS ), MOMEHTBI HHEPIIH, MOMEHTBI
nH(pOpPMATMOHHBIX CONPOTHUBIICHUS U T.1
TEXHOJIOTUH U 6. TexHnYeckre XapakKTepUCTUKH OCHOBHOTO CHIJIOBOTO DIIEKTPOOOOPYIOBAHHUS
TEXHUYECKUX CPEACTB;  |(THPUCTOPHBIX MpeoOpa3oBareiell, THPUCTOPHBIX BO3OYAUTENEH, Mpedopa3oBaTeseil 4acTOTHI,
MHBEPTOPOB, CHJIOBBIX BBIIIPSMHTEIICH, JIEKTPUIECKHUX IBUTATENCH, aBTOMATHIECKUX
BBIKJTFOUATEIICH, 1pocceneid, pUiIbTpoB, THAPABINIECCKIX U ITHEBMATHYECKUX HIIEMEHTOB, H T.11.)
7. [MpuHnUNUaNEHBIE JEKTPHUECKIE CXEMBI CHIIOBBIX LIEMEH AIIEKTPONPUBOAA
TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOT'O MOJYJISl, POOOTOTEXHUUECKOW CHCTEMBI.
8. @OyHKIMOHATIBHBIE CXEMBI CHCTEMBI YIIPABICHUS IIPUBOAOM TEXHOJIOTUYECKOM
YCTAaHOBKH, MEXaTPOHHOTO MOAYJISl, POOOTOTEXHHYECKON CHCTEMBI.
9. ANTOPUTMBI PabOTHI 3JEKTPO, THAPO, ITHEBMOIIPUBOJIA TIPH 0TPabOTKE 3a1aHHON
TEXHOJIOTHH.
10. CHHCOK UCTIONIb30BAaHHOU JINTEPATYPHI.
Brnaners CIIOCOOHOCTBIO ConeprkaHne OT4eTa JOJDKHO BKIIFOUATh CIEIYIOIIUE Pas/esbl:
MPOBOJUTH 1. Bsenenue.
IKCTIEPUMEHTHI Ha 2. TexHONMOrMYECKMiA TIpoOIecC IeXa, YCTaHOBKU, MEXaTPOHHOT'O MOJTYJIS,
JEHCTBYIONIMX MaKeTaX, [POOOTOTEXHHYECKOW CHCTEMBI.
o0pasnax MexaTpOHHBIX (3. TexHnueckre XapaKTePUCTHKH TEXHOJIOTMIECKON YCTAaHOBKH, MEXaTPOHHOTO MOJTYJIS,
1 poOOTOTEXHUYECKUX  [POOOTOTEXHUUECKOW CHCTEMEI.
CHCTEM TI0 33J]aHHBIM 4. Kunemarnyeckas cxema TEXHOJIOTUYECKON yCTAaHOBKH MEXaTPOHHOT'O MOTYJIS,
METOIMKAM U [POOOTOTEXHUYECKOW CHCTEMBI.
00pabaThIBaTh 5. TexHoMOTNYECKUE MapaMeTphbl, ONPEACISIONIIE PA0OTY TEXHOJIOTHIECKOH YCTAHOBKH
PE3YyIABTATHI C MEXaTPOHHOTO MO, pPOOOTOTEXHUYECKOH CUCTEMBI (BpeMs paboThl, BpeMs pa3roHa, BpeMs
MPUMEHEHUEM TOPMOYKEHUS1, BEIMYMHBI YCKOPEHUS (3aMEJICHNUS ), MOMEHTHI WHEPLIMHA, MOMEHTBI
COBpPEMEHHBIX COIIPOTHBIICHUS U T.JT
nH(pOpPMaMOHHBIX 6. TexHnueckre XapakTepUCTUKH OCHOBHOT'O CHIIOBOT'O 3JIEKTPOOOOPYAOBAHHS

TEXHOJIOTUH U
TEXHUIECKUX CPEJICTB,;

(TUPHCTOPHBIX peoOpa3oBaTeieii, THPUCTOPHBIX BO30yAUTENeH, IpedopazoBareineil 4acToThl,

MHBEPTOPOB, CUJIIOBBIX BBIHpSIMHTCHCﬁ, OJICKTPUUYCCKUX ZIBPIFaTeJIeﬁ, ABTOMAaTHYCCKHX
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BBIKJTIOYATENEH, Ipocceneil, PUIbTPOB, THAPABINYECKAX U THEBMATHYECKUX HIIEMEHTOB, U T.1.)

7. [TpuHnunuansHbIe IEKTPUUECKIE CXEMBI CHIIOBBIX LIEHEH AIIEKTPONPUBOAA
TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOTO MOAYJISl, POOOTOTEXHUUECKON CHCTEMBL.

8. @OyHKIMOHATIBHBIE CXEMBI CHCTEMBI YIIPABICHUS IIPUBOAOM TEXHOJIOTHIECKOMH
[YCTaHOBKH, MEXaTPOHHOTO MOYJISl, POOOTOTEXHUUECKON CHCTEMBI.

9. ANTOpPUTMBI PabOTHI 3JEKTPO, THAPO, THEBMONPUBO/IA ITPH OTPAOOTKE 3a1aHHOMN
TEXHOJIOTHH.

10. CIrCOK MCTIONB30BaHHOM JINTEPATYPHIL.

IIK-6 — roTOBHOCTBIO K COCTABJIEHUIO AHAJTUTHYECKUX 0630p0B U HAYIHO-TEXHUYECCKHUX OTYECTOB 110 pedyjbTaTaM BBINOJIHEHHOM paﬁOTbI, B MOATOTOBKE l'lyﬁJIPIKaIIHﬁ mnmo
€3yJbTaTam HCCIeI0OBAHUM U pa3p360TOK

MeTo1bl U TEOPHUS
ONTHUMH3ALIUNA

3HaTh METOJIUKY TIOJrOTOBKH |1 Buner myOnukaruit
nyOIMKaUi 110 2. DTarsl MOATOTOBKY HAYIHOM ITyOIHMKAITII
pe3ynbTaTtam 3. CtpykTypa Hay4yHOH IMyOaMKaIluu
MCCIIEIOBAHHIA 4 Kynbrypa nuTHpoBaHUs U OCHOBHBIC TPEOOBAHUS K UCIIOJIB30BAHUIO UCTOYHHUKOB,
LUTUPOBAHUEIO U COCTABIICHUIO CIIHUCKOB JINTEPATYPHI
Ymers MPUMEHSITh METOUKY L. CocTaBUTh aHHOTAIMIO HAYYHOTO TpyAa
IIOATOTOBKH 2. CoCTaBUTh CIIUCOK KJIFOYEBBIX CJIOB
yGIMKAIHIT T10 3. OdopMuUTh pe3yNbTaThl HAYYHOTO UCCIICAOBAHMUS 110 TPEOOBAHUM
pe3yibTaTam 4. CocTaBUTh CITUCOK LHTHPYEMBIX HCTOYHHKOB
HCCIEIOBAHHIA B BUIE 5. [IpoBeputh Hay4HBIN TPy HA AHTHUILIATHAT
MpE3EHTAlUH, CTaTEN
WA JOKJIAJI0B;
Bnanets METOJUKON Omy6nukoBaHHast Hay4dHas cTaths. [Ipumepusie Tembr HHP:
MOJITOTOBKHU 1. CpaBHHUTEIBHBIN aHAIN3 METO/I0B OJJTHOMEPHOMN ONTHUMH3AIIMHU 1EJIeBON (PYHKINHU (CII0KHOCTh
yOIMKAIHiT T10 MPOrpaMMHOMN peaau3aIiy, KOJIHYECTBO IIUKJIOB, BPEMs BHITIOJIHEHUS TIPOTPAMMBI).
pe3ylbTaTam 2. CpaBHMTeanIBH‘/'I aHaJlu3 METOJ0B MHOTOMEPHOU (?'HTHMHSaHHH (Bxirouast metox Hempnepa-
HCCIIeI0BAHMIL; Muna) rieneBoi GyHKIHA (CIOKHOCTH MPOTPAMMHOM peann3alini, KOJIMIECTBO ITUKIIOB, BpeMs

BEITIOJTHEHUS TTPOTPAMMBI).

3. CpaBHUTENBHBIN aHATTU3 KJIACCHYECKOTO IPAaAMEHTHOIO0 METOa U METO1a HAUCKOPEHIIIETo
crycka (CI0KHOCTh ITPOrPaMMHON pean3aliiu, KOJINYECTBO [IUKIIOB, BPEMS BBITTOIIHEHUS
rmporpammsl). [Ipu 3TOM peann3oBaTh B METO/I€ HAMCKOPEHIIIETO CITYCKa pa3HbIe METOIBI
0IHOMEPHOM ONTHMHU3ALINH.
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4. CpaBHUTENBHBIN aHAIN3 METO/1a TOKOOPAMHATHOTO CITyCKa IIPH Pa3IMdHON pean3allii
MOMCKa MUHUMYMa TI0 KXKI0H KOOpIUHATE (CI0KHOCTD MPOrPaMMHOMN peau3aliu, KOJINIeCTBO
[UKJIOB, BPEMsI BBITIOJTHEHHSI TPOTPaMMBI ITPH Pa3HBIX METO/IaX OJHOMEPHOUW ONTHMHU3AIINN).

3HaThH

JIEKCUYIECKUN
(TepMHHOIOTHICCKHUT)
MUHHMYM HHOCTPaHHOTO
SI3bIKa B
npoeccnoHaIbHON
cdepe;

(hOpMBI IpaMMaTHYECKUX
KOHCTPYKUUH ,
HEeOOXOIUMBIX I
KOMMYHUKAIIUK B YCTHOU
W IUCBMEHHOH (OpMax B
npoeccnoHaIbHON
JeSITENIbHOCTH;

1.IIpounTaiiTe TEKCT IO CIECIHATLHOCTH.
2. Halinure TepMUHBI B TEKCTE U TIEPEBEANTE UX MPH IMOMOIIIH CIOBapSL.
3. Beigenute rpaMMaTHUecKre KOHCTPYKIIMU U TIEPEBEANTE UX.

VYmeTh

aHAJIM3UPOBATh U
HWHTEPIIPETHPOBATH
nH(pOpMAITHIO,
W3BJICYECHHYIO U3
TEKCTOBBIX ICTOYHHUKOB
Ha MHOCTPAHHOM SI3bIKE
0 CHEUUAIBHOCTH;
BBIOMpATH aJIeKBaTHBIE
SI3BIKOBBIE CPEJICTBA
nepeBoa
npodeccuoHaIbHON
JINTEpATYyphl HA PYCCKUHN
SI3BIK,

I.HpOQHTaﬁTe TCKCT 110 CIICHUAJIBHOCTU MW MNPUIOTOBBTE €0 aHHOTAIIUIO.

Bnanets

HaBbIKaMHU MHUCbMEHHOMN
1 yCTHOM peYr Ha
WHOCTPAHHOM SI3BIKE IS
KOMMYHUKALIVH B

1.ITonOepute MaTepuan U3 MHOCTPAHHBIX HCTOYHUKOB 110 CIEIIHATHLHOCTH.
2.IToaroToBsTe COOOIIEHHUE 1O JAHHOM TEME B MMCbMEHHOH (opme.
3.IlpencraBbTe MaTepual B BHIE IPE3CHTALIUN

( ycTHOTO COOOIIEHMS).

MHOCTpaHHBIN S3bIK
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PO eCCHOHATTEHOM
cdepe;

coco0aMu co3AaHus
COOOIIECHMS,
JEeMOHCTPUPYS BlaJIcHUE
MOACIIAMHA OpraHnu3aluu
po(hecCHOHATBHOTO
TEKCTa B YCTHOH U
MUCBMEHHOH opMax;

3HaTh

- CIPYKTYpY
AHAIMTUIECKUX 0030pOB

1 HayYHO-TEXHUIECKHX
OTYETOB IO Pe3yJbTaTaM
BBITTOJIHEHHOH PabOTHI;
- TpeOOBaHUS K
odopMIIEHUIO
MaTepHaoB s
nyOJIMKauy crareil u
JIOKJIaJI0B 10
pe3yibTaTam
HUCCJIEIOBAHUN U
pa3paboTok;

- TIOPSIIOK
MpeacTaBIeHUs
MaTepHajoB
aHATUTHYECKOT0 0030pa
U CTaTeu;

- IOPSIIOK PErucTpanun
MaTepHajoB B
Pa3IMYHBIX HCTOYHHUKAX
nHpOopMaLuy;

1. HazoBuTE OCHOBHBIE 3I€MEHTHI CTPYKTYPBI OTYETOB IO pe3yIbTaTaM UCCIeA0BaHUI?

2. Ilepeuncnute OCHOBHBIE TpeOOBaHMS K O(OPMIICHHIO MaTEPHAIIOB /IS ITyOIHKAIIHH.

3. Ha mpumepe moAroToBKY myOIMKaUK MOKKNTE, KaK BBIIIOJTHEHBI TPeOOBAaHHS K TIOATOTOBKE
[PYKOTIHCH.

Hay4Ho-ucciie1oBaTenbeKas
pabota

YMeTh

- FTOTOBUTb MAaTCpHaJibl B
COOTBCTCTBHU C

1. IlpeacraBbTe NPUMEPHYIO CTPYKTYPY HAY4HOM CTaThU U TpEOOBaHMS K HEH,

c(hopMyITMpPOBaHHOW PeIKOJIIETHEH OpraHa M3/IaHusl.
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TpeOOBaHUSIMY; 2. B xakoii (hopme peAcTaBIseTCs COIPOBOIUTEIbHAS JOKYMEHTALUS K OTYETaM U CTaThsIM.
- IPEJCTaBIATh
COIPOBOJUTENBHYIO
JOKYMEHTALHIO K
OTYETaM U CTaThsIM;

Biagers -OIIBITOM IIOJATOTOBKH Ha npumepe paspabateiBaemoit HUP HeoOxonnmo noka3aTh MpuMep TOATOTOBKH
AQHAJIMTUYECKUX 0030pOM [AHATTUTHYECKOTO 0030pa.
1 HayYHO-TEXHUIECKHX
OTYETOB.

3HaTh aneMeHThl 00opyaoBanust [[Ipoussectr cOOp MaTepuaioB B COOTBETCTBHHU C TEMOH, BRIOPaHHOM /ISl KYpCOBOTO
00BEKTOB MPOCKTHPOBAHUSI [0 AUCIUIIMHAM Y4€OHOTO IIJIaHa MTOATOTOBKH TPYIIBI»:
npoeccnoHaIbHON TexHOIOTHYEeCKHit Mporiecc 1exa (y4acTKa, yCTaHOBKH).
JeSITENbHOCTH; [TocnenoBaTeNbHOCTD BHIITOJHEHUS TEXHOJIOTHUECKUX ONEPaLUi.
0COOEHHOCTH 3JIEMEHTOB [XapaKTepUCTHKa OCHOBHOTO TEXHOJIOTHYECKOTO 000PYAOBAHHS.
00opynoBaHHs 00BEKTOB [IeXHHUECKHE H TEXHOJOIMYECKHE TPeOOBaHNUs, IPEIBABISIEMbIE K MEXaHU3MY.
npodeccuoHaIbHON TexHHUEeCKHe XapaKTEPUCTUKH MPUMEHSIEMOT0 3IEKTPUUECKOro, THAPABINIECKOTO U
JeSITENIbHOCTH; MHEBMAaTHYECKOTO 000PYI0BaHUSI.
a5eMeHThl 00opyaoBaHust |CyIIEeCTBYIONIAsI CHCTEMA YIIPABICHHS IIEKTPOTIPHBOIOM.
00BEKTOB TpeboBaHus, NPeNbSIBISEMbIE K CUCTEME YIIPABICHHS HJIEKTPOIPUBOIOM.

. [Ipon3BoaCcTBEHHAS - IPAKTHKA
npodeccuoHaIbHON Borpockl aBTOMAaTH3AIIUN U SJHEPTOCOEPEIKCHUS.
JeSITETBHOCTH U UX CxeMBbl CUIIOBBIX IeTIel U LieTield YIPaBIeHUs! CUCTEMBI AJIEKTPOIPUBO/IA. 110 TIOTIYHCHHIO N
0COBEHHOCTH: NpoQeCcCHOHATBEHBIX YMEHHH U
" " OIIbITa TPO(ECCHOHATIBHOM

Ymets NPUMEHSTh 3HaHusA o |[[IpousBectu cOOp MaTepuanoB B COOTBETCTBHHU C TEMOM, BRIOPaHHOH Il KypCOBOTO
METO/aM M CpPeJiICTBaM  [IPOSKTHUPOBAHUS 10 JUCHUILIMHAM Y4eOHOTO MJIaHa MTOATOTOBKH TPYIIBI»: FIEATCIRHOCTH
aBTOMAaTH3aIUH; TexHOMOrMYecKni mporiece exa (y4acTka, yCTaHOBKH).
MPUMEHSTh 3HAHUS [locnenoBaTeIbHOCTD BBIMTOJIHEHHS TEXHOJIOTHIECKUX OTIEPALIUH.
YTEHUSI CXEM DJIEMEHTOB |[XapaKTEePUCTHKAa OCHOBHOTO TEXHOJIOIMYECKOTO 000pyI0BaHUSL.
aBTOMAaTH3AIUH; TexHUUYECKHe U TEXHOJIOTHYECKHe TPEOOBaHNUS, IPEIbIBISICMbIC K MEXaHU3MY.
MPUMEHSTh 3HAHUS TexHIUEeCKHe XapaKTEPUCTHKH MPUMEHSIEMOT0 3IEKTPUUIECKOr0, THAPABINIECKOTO U
YTEHUS CXEM M 3HaHUSl  |[THEBMATHYECKOro 00OPYAOBAHHMA.
MO0 MOHTaXy 3JIeMeHTOB  |CyIIECTBYIOIIAsl CHCTEMA YIIPABICHHS DIIEKTPOTIPHUBOIOM.
aBTOMATH3AIUH; TpeboBaHus, IPEBIBIISIEMBIE K CUCTEME YIIPABICHHUS AJIEKTPOTIPUBOIOM.

Bonpockl aBTOMaTH3allMl U SHEProcOepeKeHHSI.




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
91eMeHm Oyenounvie cpedcmea obpazoeamenvbHou
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
CxeMbl CUJIOBBIX LIETIeH U LieTIel YIIPaBICHUS CUCTEMbI JIEKTPOIPUBOA.
Bnanets MeToJlaMu u cpencTBamu ([[pom3BecT cOOp MaTepraaoB B COOTBETCTBHY C TEMOH, BRIOPAHHOW TSI KYpPCOBOTO

aBTOMAaTH3aLUH; MPOEKTUPOBAHMSI 10 AUCLUIIIMHAM Y4€OHOTO MJIaHA TOATOTOBKH IPYIIIBIY:

WHCTPYKUUSIMH IO TexHOMOrMYecKui mporece exa (y4acTka, yCTaHOBKH).

MOHTa)Ky JJIEMEHTOB [TocnenoBaTeNbHOCTD BHIMOJHEHUS! TEXHOJIOTHUECKUX OMEPaLHi.

00opynoBaHU 0OBEKTOB |[XapaKTEpPHUCTHKA OCHOBHOTO TEXHOJIOTHIECKOTO 000PY/IOBAHNS.

npodeccnoHaTbHON TexHUUECKHE U TEXHOJIOTHYECKHE TPeOOBaHMUs, MPEIBIBISIEMbIC K MEXaHU3MY.

JeSITENBHOCTHY; TexHMUECKHe XapaKTePUCTHKH MPUMEHIEMOTO dIEKTPUIECKOT0, THAPABINIESCKOTO U

0e30macHBIMU METOJAMH [THEBMAaTHYECKOI'O 000PYIOBaHUS.

MOHTaXXa U Cy1ecTBYyOIAs CUCTEMa YIIPABJICHUS 3JIEKTPOIIPUBOIOM.

WHCTPYKUUSIMH IO TpeboBaHus, MPENbBIsEMBIE K CHCTEME YIIPABICHHS JJIEKTPOIPHUBOIOM.

MOHTaXXy JJIEMEHTOB Bonpockl aBTOMaTH3aLMH U S3HEProcOEPEKEHHUS.

o0opyznoBaHust 00bEKTOB; |(CXeMbl CUIIOBBIX LIENEeH U LeTel YIPaBICHUS CUCTEMbI JIEKTPOIPUBOIA.

3HaTh cnenupuxy ConepaHue OT4eTa JOIKHO BKIIOYATh CIIEAYIOIINE Pa3aebl:

JesITeNIbHOCTY HayyHo-  |1. BBoHas yacTs.

Mearorndeckoro 2. KpaTkoe omucaHne OCHOBHBIX HAYYHO-METO/IOJIOTHUECKUX acIIEeKTOB B cpepe Mo/ Iro-TOBKH

paboTHUKa 110 Me1arorn4eckux pabOTHUKOB sl BBICILIETO U CPETHETO NPO(ecCHOHATBHOT0, BKIIOYast

Hanpasienuro 15.04.06 |HOpMaTHBHO-TIPAaBOBEIE aKTHI B chepe 00pa3oBaHHUS.

MexaTpoHuKa 1 3. CneniManbHas 4acTh OTYETa BKIIIOYAET Pe3ysIbTaThl BHIIOTHEHUS 3a/IlaHHS Ha MIPAKTU-KY, B

poOOTOTEXHUKA, KOTOPOH MPUBOAATCS yueOHO-METOINYECKNE MAaTepUallbl U Pe3yJIbTaThl CAMOCTOSTEIbHON

npoduis «MexarpoHHbIe [PadOThI O TEME HHANBHYAIbHOTO 3aJaHUs.

CUCTEMBI B 4. BeiBoabl M npuioxeHus (Ipu HE0OXOANMOCTH).

aBTOMaTH3UPOBAHHOM [IponsBoacTBeHHas-

MIPOM3BOJICTBEY; [e1arornvyeckas MpakTHKa

COBpEMEHHBIE

nH(pOPMAITMOHHBIE

TEXHOJIOTHH,

WCTOJIb3YEeMbIE B HAYIHO-

egarornyecKoun

JEATEIIbHOCTH; METOABI
HCCIIEIOBAHUS U
MpernoJjaBaHusl,
COOTBETCTBYIOILIUE




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmaa 006pazoeamenvHoOl
pesyrvmamul 00yueHUs.
KOMNemeHyuu NPOSPAMMbL

MIPOQIITIO MAaruCTEPCKOM

MPOTPaMMBI;

pa3nuYHbIC BUABI

y4eOHOU padoTHI,

YmMethb MOJIb30BaThCs HayyHo-  |CozeprkaHue OT4eTa JOKHO BKIFOUATh CIEIYIONINE Pa3JIeiibl:

METOAHYECKOH 0a30i mis
MPOBEICHUSI Pa3IHUHBIX
BUJIOB 3aHSTHIA;
MIPUMECHSTh
COBpEMEHHBIC
WH(OPMAITMOHHBIC
TEXHOJIOTHH IIPH
pa3paboTKe KOHCIIEKTOB
JICKIIUM, TTIOJITOTOBKE
MPEe3eHTANMOHHBIX
MaTepUasoB AJis
MIPOBEICHUS Pa3IMUHBIX
BUJIOB 3aHSTHI;
MIPUMEHSATH COBPEMEHHOE
METOAHYECKOE,
MaTepHuaIbHO-
TEXHHYECKOE,
MPOrpaMMHOE
oOecreueHune, BKIIOYAs
WuTepHeT-pecypcbl, pu
MPOBEJICHUU 3aHSITHI;
C03/1aBaTh HAY4YHO-
METOJINYECKYIO 0a3y JJis
MTOATOTOBKH K
JIEKIIMOHHBIM 3aHSTHIM;
TTOJIB30BAThCS
COBpEMEHHBIMHU
MH(OPMAITMOHHBIMH

1. BBoaHast 4acThb.

2. KpaTkoe omnucanue OCHOBHBIX HAYYHO-METOIOJIOTHUECKUX aclleKTOB B cpepe MoAro-TOBKH
MeIarornyeckux pabOTHUKOB JIJIS BBICIIETO U CPEeTHEro MPOQPeCcCHOHATLHOTO, BKITIOYAs
HOPMAaTUBHO-TIPABOBBIC aKThI B chepe 0Opa3oBaHMUsL.

3. CnenManbHasi 4acTh OTYETa BKIIIOYAET Pe3yIbTaThl BHIIOTHEHUS 3aJaHHs Ha MIPAKTU-KY, B
KOTOPO# MPUBOIATCS y4eOHO-METOIMICCKUE MATEPUAITBI U PE3YIIbTATHl CAMOCTOSTEIEHON
pabOThI MO TeME MHIUBHIYaTBHOTO 3a/aHUS.

4. BeIBoZBI 1 TIpHITOXKEHHUS (TIPH HEOOXOJMMOCTH).
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TEXHOJIOTHSIMHU TIPH pas-
pabOTKE KOHCIIEKTOB
JIEKIH, TOATOTOBKE
MPE3CHTAIMOHHBIX
MaTepHajoB A
IIPOBEICHUS
MPAKTUICCKUX,
abOPaTOPHBIX 3aHATHIA,
MPUMCHATD JJIA
MPOBEACHUS 3aHATUI
COBpPEMEHHOE
METOAMYECKOE,
MaTepHaIbHO-
TEXHUYECKOE,
MPOrpaMMHOE
oOecreueHue, BKIIOYAs
HutepHer-pecypcesr;
CO3/1aBaTh HAYYHO-
METOAMYECKYIO 0a3y Juis
MMPOBECACHUS PA3JIMYHBIX
BUJIOB 3aHSTHI;
MOJIb30BATHCS
COBPEMCHHBIMHA
UHPOPMAITUOHHBIMU
TEXHOJIOTHSIMHU TP pas-
paboTKe KOHCTIEKTOB
JIEKIHH, TOATOTOBKE
MaTepHaJoB AJs
IIPOBEICHUS
MMPAKTUYCCKHUX,
1a00paTOPHBIX 3aHATHHA
¥ OLICHOYHBIX
MaTepHalioB;
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Inanupyemvie
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CmpyxmypHuvltl 21eMeHm
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TIPUMEHSATD IS
MIPOBEACHUS 3aHATUN
COBPEMEHHOE
METOAMYECKOe,
MaTepuaIbHO-
TEXHHYECKOE,
MPOrpaMMHOE
obecreyeHre, BKJIFOYast
HHTepHeT-pecypcs,

Bnanets

BO3MOKHOCTBIO
oOpareHus K
Pa3nUYHBIM METOANKAM
MIPOBEJICHUSI OCHOBHBIX
BUJIOB Y4eOHOH paboThI;
odopmiteHUs
MPEe3eHTALNOHHBIX
MaTepraioB
BO3MOXHOCTBIO JOCTYIA
K UCTOYHUKAM Hay4YHO-
TEXHUYECKOMN
nH(pOpMaIny;

HaBBIKAMU PUMEHEHUS
W3BECTHBIX METOJIUK
MIPOBEJCHUS Pa3IHYHBIX
BUJIOB YU€OHBIX 3aHITHH;
HaBBIKAMU TTOJITOTOBKH U
o opmMIIeHUS
MPE3eHTAlMOHHBIX
MaTepHajoB
BO3MOXKHOCTBIO JTOCTYTIa
K HCTOYHUKAM Hay4yHO-
TEXHUUYECKOHN
nH(pOpMaIUH, K MaKeTaM

CopepikaHue 0TYETA JODKHO BKIIFOYATH CICAYIONINE Pa3ieiibl:

1. BBogHas yacThb.

2. KpaTkoe omnmucaHue OCHOBHBIX HAYYHO-METOIOJIOTHUECKUX ACTIEKTOB B chepe Mo ro-TOBKH
MeAaroru4ecKux paOOTHUKOB JUISl BBICIIIETO U CPEIHEr0 MPOECCHOHAIBHOTO, BKIIOYAs
HOPMaTHUBHO-TIPABOBBIC aKThI B chepe 0Opa3oBaHMUsL.

3. CnienManbHas 4acTh OTYETa BKIIIOYAET Pe3yIbTaThl BHITIOJHECHUS 3a/JaHUs HA TPAKTU-KY, B
KOTOPOU MPUBOSATCS yueOHO-METOANYCCKUE MaTePHAIbl U PE3yJIbTaThl CAMOCTOSTEIBHON
PabOTHI 110 TEME UHIUBUAYAJILHOTO 3aJ[aHMsl.

4. BeiBogpl 1 nipuioxeHwus (Ipu HEOOXOAMMOCTH).
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00yJaronmx mporpamMmm
MO AUCUUILTHHAM
HaTpaBJICHUS
MOJTrOTOBKUY;
METOAMKAMU MPOBEICHUS
Pa3iIMYHbIX BUAOB
y4eOHOU paboTHI,
HaBBIKaMU MTOATOTOBKH U
odopmiteHUs
MIPE3EHTalOHHBIX
MaTepHajIoB
TEXHOJIOTUSAMU 6I>ICTpOFO
JOCTyIa K HCTOYHUKAM
Hay4HO-TEXHUYECKON
nH(pOpMAITUH, K ITaKeTaM
00yJaronmx u
TECTHPYIOIIKX MPOrpaMM
M0 JUCLUILTUHAM
HalpaBJICHUS
MOJITOTOBKH,

3HaTh

BBIYHCIIUTEIbHBIE
OKCIIEPUMEHTHI C
HCTIOTb30BAaHNEM
CTaHAapPTHBIX
MPOrPaMMHBIX ITAKETOB C
LEIBIO UCCIICIOBAHMUS
MATEMATUYCCKUX
MO/IeNIeH MEXaTPOHHBIX U
POOOTOTEXHUYECKHX
CHCTEM;

CoJiep)kaHue OTYETa JOIDKHO BKITFOUATh CIICAYIOIINE pa3ieibl:

1. Bgenenue.

2. TeXHOMOTHYECKH MPOIleCC 11eXa, YCTAHOBKH, MEXaTPOHHOTO MOy,
POOOTOTEXHUUECKON CHCTEMBI.

3. TexHMueckre XapaKTePUCTHKH TEXHOIOTUYECKOH YCTAHOBKH, MEXaTPOHHOTO MOJIYJIS,
POOOTOTEXHUIECKON CHCTEMBL.

4. KunemaTtnueckas cxema TEXHOJOTHYECKOH YCTAaHOBKM MEXAaTPOHHOTO MOJYJIS,
[POOOTOTEXHUYECKOH CUCTEMBI.

5. TexHOoMOrnYecKue napaMeTpsl, ONPEACISIONIHE PAOOTY TEXHONIOTHIECKOH YCTAHOBKH
MEXATPOHHOTO MOJYJISI, POOOTOTEXHUYECKOH CUCTEMBI (BpeMsi pabOoThI, BpeMsi pa3roHa, BpeMsi
TOPMOXKEHUS, BEJIMYMHBI YCKOPESHUS (3aMEIJICHHUS ), MOMEHTBI MHEPIIMH, MOMEHTBI
COTIPOTHUBIICHUS U T.]T

6. TexHnueckre XapaKTePUCTHKH OCHOBHOTO CHIIOBOTO 2JIEKTPOOOOPYAOBAHHUS

IIpousBoacTBEeHHAS -
MpeANILIOMHAS IPAKTHKA




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

a1eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMnemeHyuu npocpammel
(TEPUCTOPHBIX MTpeobpazoBaTenell, THPUCTOPHBIX BO30yauTeNel, mpebopa3oBarTenei 4acToTHl,
WHBEPTOPOB, CUIIOBBIX BHINIPSIMUTEINEH, JIEKTPUUIECKUX ABUTaTeIel, aBTOMaTHUECKIX
BBIKJIIOYATENEH, poccenel, GUIbTPOB, THAPABIMYECKUX U THEBMAaTHYECKHUX JIEMEHTOB, U T.].)
7. [TpuHIMIHATBHEIE YIEKTPHIECKUE CXEMbI CHIIOBBIX IIETICH SJIEKTPOIPHBOIA
TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOT'O MOMYJISl, pPOOOTOTEXHUUECKOW CHCTEMBI.
8. OYHKIMOHAIBHBIE CXEMBI CUCTEMBI YIIPABIICHUS IPUBOJOM TEXHOJIOIMYECKOU
YCTAaHOBKH, MEXaTPOHHOTO MOAYJISl, POOOTOTEXHHYECKON CHCTEMBI.
9. AJTOPUTMBI PabOTHI 3JEKTPO, THAPO, THEBMOIIPUBOA ITPH OTPaOOTKE 3aJaHHOMN
TCXHOJOI'nu.
10. CIIHCOK WCTIONTB30BaHHOM JINTEPATYPHI.
YMeTb TPOBOJIUTH ConeprkaHue OTYeTa JOJDKHO BKIFOUATh CIECIYIOIINE Pa3/esbl:

BBIYHCIIUTEIBHBIC 1. Beenenue.

SKCIIEPUMEHTHI C 2. TexHomorn4eckuii mpomecc 1exa, yCTaHOBKH, MEXaTPOHHOTO MOAYJIS,

WCTOJIb30BaHHEM [POOOTOTEXHUYECKOW CHCTEMBI.

CTaH/IAPTHBIX 3. TexHn4eckue XapakTepUCTUKU TEXHOJIOTHYECKOH YCTAHOBKU, MEXaTPOHHOTO MOJTYJIA,

MIPOTPaMMHBIX MTAKETOB C [POOOTOTEXHUYECKONW CHCTEMBI.

LIEJIBIO0 UCCIIETOBAHUS 4. KunemaTtudeckas cxema TEXHOJIOTHYECKONH YCTAHOBKH MEXaTPOHHOTO MOZYJIH,

MaTeMaTHYEeCKUX [POOOTOTEXHHMYECKOH CHCTEMBI.

MoJieield MeXaTPOHHBIX H (5. TexHoNOrMYECKHE TApaMeTpPhI, ONPEIEIISIOINE PAdOTy TEXHOJIOTHYECKOH YCTAHOBKU

POOOTOTEXHUYECKUX MEXaTPOHHOTO MOJYJIS, pOOOTOTEXHUYECKON CUCTEMBI (BpeMsi paboThI, BpeMsl pa3roHa, BpeMs

CHCTEM, TOPMOJKESHUSI, BETMYMHBI YCKOPEHUS (3aMEIJICHUS ), MOMEHTBI HHEPIIH, MOMEHTBI

COIIPOTHUBIICHUS H T.JI
6. TexHnueckre XapakKTePUCTHKH OCHOBHOTO CHIIOBOTO 3JIEKTPOOOOPYAOBAHHS
(THPHCTOPHBIX peoOpa3oBaTelieii, THPUCTOPHBIX BO30YIUTENEH, pedopazoBaTeeil 4acToOTHI,
WHBEPTOPOB, CUIIOBBIX BHINIPSIMUTEIIEH, JIEKTPUUECKUX ABUraTeIel, aBTOMaTHUECKIX
BBIKJIFOUATENEH, ipocceiell, QUIbTPOB, THAPABIMYECKUX U THEBMATHYECKHUX JIEMEHTOB, U T.]1.)
7. [IpuHIMIIMaNbHBIE ANEKTPUUECKUE CXEMBI CHIIOBBIX LIENEHN 3JIEKTPONPHUBOJA
TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOT'O MOAYJISl, pPOOOTOTEXHUUECKONW CHUCTEMBI.

8. OYHKIMOHAJIBHBIE CXEMBI CUCTEMBI YIIPABIEHUS IPUBOJIOM TEXHOJIOTUYECKON
[YCTaHOBKH, MEXaTPOHHOT'O MOJYJIsl, POOOTOTEXHUYECKOI CHCTEMBI.

9. ANTopUTMBI PabOTHI 3JEKTPO, TUAPO, THEBMOIIPHUBO/IA IPH 0TPaOOTKE 3a1aHHON
TEXHOJIOTHH.

10. CIrcoK MCTIOIh30BAHHON JTUTEPATYPHIL.




CmpyxmypHulil Tanupyemsie CmpyxkmypHuviti onemenm
91eMeHm Oyenounvie cpedcmaa 006pazoeamenvHoll
pesyrvmamul 00yueHUs.
KOMNemeHyuu NPOSPAMMbL
Bnanetsb CIOCOOHOCTBIO Coiep)kaHne 0T4ETa JODKHO BKITFOUATh CICAYIOIINE pa3ieibl:
MTPOBOJIUTH 1. Beenenue.
BBIYHCITUTEIHHBIC 2. TeXHOIOTNYECKUIA MPOIIECC 1eXa, YCTAHOBKH, MEXaTPOHHOTO MOJIYJIA,
SKCTIEPUMEHTHI C [POOOTOTEXHUYECKON CHCTEMBI.
KCIIOJIb30BaHUEM 3. TexHUYECKHE XapaKTEPUCTUKU TEXHOJIOTUICCKON YCTAaHOBKH, MEXaTPOHHOT'O MOJTYJIS,
CTaHJIAPTHBIX [POOOTOTEXHUYECKON CUCTEMBI.
MPOTPAMMHBIX MAKETOB C 4. Kunematndeckas cxema TEXHOJIOTHYECKOW YCTAHOBKH MEXaTPOHHOTO MOJTYJIS,
IENBIO UCCTICIOBAHUS [POOOTOTEXHUYECKON CHCTEMBI.
MaTeMaTHYECKUX 5. TexHOMOrnYeCKHe apaMeTphl, ONPEACIIAIONIIE PA00Ty TEXHOJIOTHUSCKON YCTAaHOBKU
MOJIeJICH MEXaTPOHHBIX M [MEXaTPOHHOTO MOJYJIsI, POOOTOTEXHUYECKOI CUCTEMBI (BpeMs pa0OThI, BpeMsl pa3roHa, BpeMs
POOOTOTEXHUYECKUX TOPMOKCHUS, BEJTMYMHBI YCKOPEHUS (3aMeJIJICHUS ), MOMEHTBI MHEPIIMH, MOMEHTHI
CHCTEM,; COMPOTUBJICHUS U T.JT
6. TexHUYECKHE XapaKTEPUCTUKHA OCHOBHOT'O CHIIOBOTO AJIEKTPOOOOPYA0BaHUS

(TEPUCTOPHBIX MTpeobpazoBaTenell, THPUCTOPHBIX BO30OynuTeNel, mpebopa3oBarTeiei 4acToTHI,
MHBEPTOPOB, CHJIOBBIX BBIIIPSMHTEIICH, JIEKTPUIECKHIX JIBUTaTENeH, aBTOMAaTHIECKUX
BBIKJIIOUATENEH, pocceiel, QUIbTPOB, THAPABIMYECKUX U THEBMATHYECKHUX JIEMEHTOB, U T.]1.)

7. [IpuHIHTMANTBEHEIE SIEKTPUIECKHE CXEMBI CHIIOBBIX IIETIeH IIEKTPOIPUBO/IA
TEXHOJIOTHUYECKON YCTAHOBKH, MEXaTPOHHOTO MOYJISI, POOOTOTEXHUYECKON CHCTEMBI.

8. OYHKITMOHAIBHBIE CXEMBI CUCTEMBI YIPABICHUS TPUBOIOM TEXHOJIOTHIECKOM
[YCTAaHOBKHU, MEXaTPOHHOT'O MOYJISI, POOOTOTEXHHUUECKONH CUCTEMBI.

9. AATOpUTMBI PabOTHI 3JEKTPO, THAPO, THEBMOITPHUBO/IA ITPH OTPaOOTKE 3aJaHHON
TEXHOJIOTHH.

10. CnmcoK NCTOIh30BAaHHON JTUTEPATYPHL.

I1K-7 — cmocoOHOCTHIO BHEAPSITH HA MPAKTHKE Pe3YJIbTAThI HCCIe0BAHN U Pa3pad0TOK, BHITIOJTHEHHBIX HHAUBUIYAJIbHO H B COCTABe IPYIIBI HCIOJTHUTEJIEIH,
o0ecneyuBaTh 3a1IUTY NIPAB HA 00bEKTHl HHTE/LIEKTYAJbHOI COOCTBEHHOCTH

3HaTh TPUHLHIIBI MuanBuayansHoe 3ananne Ne4. 3agaua KOMMHUBOSDKEpa — PELLICHHE METOJJOM OT)KUTa U C
MIPOrPaMMHUPOBAHUS MOMOIIIBIO MYPaBbHHOTO anroputMa. OIMH MypaBel 1 iBa MypaBb4.
KOHTPOJIJIEPOB MPHU KaxkoBo Haznauenne Kp u Tu — kosdduuunent u nocrosunas narerpuposanus 11 — perymisropa
P p P P bpun pHp pery p MeTtoapl UCKYCCTBEHHOTO
yIpaBIeHUN cKopocTH?
. .. WHTEJJIEKTa B MEXaTPOHUKE U
MEXaTPOHHOM CHCTEMOH;
[pOOOTOTEXHUKE
TIPUHIIHIIBI
MPOTrpaMMHUPOBAHUS

KOHTPOJIJIEPOB MPHU
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yIpaBIeHHH POOOTOB
MaHUIYJISATOPOB;
MPUHLHIIBI
IIPOTrPaMMHUPOBAHNUS
KOHTPOJIJIEPOB MPHU
yIpaBIeHUU
AHJIPOUTHBIX pOOOTOB,;
YmeTs IPOrpaMMHUPOBATh , g
porp p Kp min - Tu min =
KOHTPOJIIEPHI [T 1 &
yIIpaBJICHUA Kpmax Tumax «j InB
MEXaTPOHHOH CUCTEMOW; Y
3apanHve '
IPOrpaMMHUPOBATh ', / .
CKOPOCTH _ | / 1)
KOHTPOJIIEPHI IPH > N e
TP p p Auenka e— >< tllll max
yTpaBiieHHH poOOTOB fonyctuman | | nawsmi 0 et
. b / . p—
MaHHIYJIATOPOB; sopoern |/ ] H e
- Ny
MpOrpaMMHUPOBAThH / (—"j ~/ Ecj
KOHTPOJLIEPHI TIPH GCropocTs |/ MM \‘D
=
yIpaBJICHUH ~
N
AHJIPOUIHBIX POOOTOB; Koppexums
\ oo Mc
Kp
Usc UaT 1 | wae
- D i W3TK [+ X
(al:] J*p
i 1
n
Koc [«
Bnagers HaBbIKAMU 1) Kp u Tu — ko3¢ ¢punmeHT u noctosiHayo naTerpupoBanus [11 — perymistopa ckopoctu
MPOTrpaMMHUPOBAHUS 2) 1B — aMIuIMTy 1y TOKa JBUTATEIIs
KOHTPOJIJIEPOB MPHU 3) Kot — k03 durpienT 0OpaTHOI CBSI3M 110 TOKY JIBUTATEIS
YIpaBIeHUH

MEXaTPOHHOM CUCTEMOH;
HaBBIKAMHU
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MPOrPaMMHUPOBAHUS
KOHTPOJUICPOB MIPU
ynpaBiieHHU poOOTOB
MaHUIYJISTOPOB;
HaBBIKAMHU
MpOrpaMMHUPOBaHHS
KOHTPOJUICPOB MIPH
yIIpaBJICHUH
AHJIPOMJIHBIX pOOOTOB,;

3HaTh

(dbyHIaMeHTaIbHbIC
3aKOHBI IPUPOIBI 1
OCHOBHBIC (PN3UIECKHUE
3aKOHBI B 00JIaCTH
THIPOMEXaHUKH,
TEePMOANHAMUKH,
ANEKTPHUYECTBRA;
NPUHIUITHAIBHBIC CXEMbI
CHCTEM
THIPOABTOMATHKH,
MPUHIUITBI TOCTPOCHHS 1
paboTHI 2IIEMEHTOB
CHCTEM, X
XapaKTEPUCTHUK, CIIOCOOBI
yIIpaBJICHHUS,;

CoNoarwdE

[lepeueHb TEOPETHUECKHUX BOIIPOCOB K 3K3aMEHY:

[IpuGops! KOHTPOIIS TUAPONPUBOJA. Y CIOBHBIE OO03HAUEHHUSL.

I'uapaBnuyeckas cxema mpuMeHeHUs TUPPepeHIINATEHOTO THAPOLUINHIIPA.
I'maponpuBo 3aKpBITOM THAPOCUCTEMBI, OCHOBHOM KOHTYP.

I'maponpuBO OTKPBITON THAPOCUCTEMBL.

Jlornueckue 3JI€eMEHTHI.

Peanuzanus nornyeckux GpyHKIMN B THAPO- U THEBMOCUCTEMAX.

[NocTpoenue cucteM ynpapieHHuss KOMOMHAITMOHHOTO THTIA.

MeTo/1pI TOCTPOEHUE MHOTOTAKTHBIX CUCTEM YIPaBICHHUS.

Cratnyeckue XapakTEpUCTHKHM HCIOIHHUTEIBHBIX MEXaHU3MOB IOCTYNATEIbHOIO H

BpAIaTEIbHOTO JEHCTBH: (MEXaHU4YecKasi, CKOPOCTHAA).

10. HcnonauTenbHble MEXaHU3MBbI C 00BEMHBIM PEryJIMPOBAHUEM CKOPOCTH.

11. HcnonHuTenbHble MEXaHU3MBI C JPOCCEIIBHBIM PETryTUPOBAHUEM.

12. [IpomnoprinonansHble Kianaxsl, [IpUHIUIBEL pabOTHI.

13. KomneHcanuus Harpy3ku ¢ HOMOIIbIO KJIAIAHOB ITOCTOSSHHON Pa3HOCTH JaBJICHHH.
14. DONEeKTPOHUKA YIPaBIEHUS IS POTIOPIMOHATBFHBIX KIIAMIaHOB.

15. Kputepun nns onpenenenus napaMeTpoB YIIPABIEHHUS ¢ TOMOIIBIO TPOITOPLIUOHATBHBIX
KJIAIIaHOB.

16. Ceproxumamnansl. [IpuHIuns! paboTsI.

17.  AnnaparHas TeXHHUKa.

18.  Kouryp peryaupoBanusl.

19. BnusiHue nmuHaMHUYECKHX CBOMCTB CepBOKJIANIaHA Ha KOHTYP PEryJIUpOBaHUS.

20. PuipTpanys Ha THAPABIMYECKUX YCTAHOBKAX C CEPBOKJIANAHAMU U

Cp€ACTBAa aBTOMAaTHKHU

I'mapaBivka U rUAPaBINYECKUE
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MPOMOPIINOHATHHBIME KIIATTAHAMH.
21. [TpuMeps! BHITIOIHEHHBIX YCTAHOBOK C MCIIOIB30BAHUEM MPOMOPIIMOHATBHBIX KIalaHoB.
22. [Iprmeps! BEITIOTHEHHBIX YCTAHOBOK C MCIIOIF30BAHNEM CEPBOKJIAIIAHOB.
DKCIUTyaTalys IpOIOPIHOHAIFHOW TEXHUKH.
YMeThb BBITIOJTHSATH TUTIOBBIC g

pacueThl CUCTEM,
MIPOU3BOANTE BEIOOD
OCHOBHBIX 3JIEMEHTOB
CXEM YIpaBJIeHUs,
OTIPENIEeIIATh HATPY3KH U
PEXHUMBI paOOTHI
HCTIOJTHUTEIBHBIX
THIPaBIMYECKHX
YCTPOKCTB MallluH U
MEXaHU3MOB
MAaIIHHOCTPOUTENLHOTO
U METAJLTYPrHYECcKOro
MIPOM3BOJCTBA,

[=1]

[IpumepHbIe 331a4H K DK3AMEHY:

IPa3pa0boTaTh cucTeMy ynpaBieHHs THAPONIPHUBOAOM (4 rHAPOLMINHIPA) OTpabaTHIBAIOIIETO
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BallaHHYI0 [UKIOTPAMMY.
Bnanets HaBBIKAMH [IpuMepHBIC 3a1aHNUs Ha PEIICHHE 3a/1a4 U3 TpodeccroHaIbHOM 001acTh
[PaKTHUIECKOro 3amaga 1. OOBEeMHBIN THIPOIPHBOJ BCIIOMOTATEIbHBIX arperaToB COCTOWT W3 Hacoca 1 ¢

MPUMEHEHUS 3aKOHOB
(bM3UKH: pa3THYHBIMU
TUIPABIHYECKUMHI
SIBIICHUSIMH U
MPOLIECCaMH, UMEIOIIIMMHU
MECTO B THJIPABINYECKIX
Malu-Hax U
ABTOMAaTHU3UPOBAHHBIX
MTHEBMATHYECKUX H
TUIPABIHYECKUX
CUCTEMax MallluH;
CIOCOOHOCTBIO BHENPSITH
Ha TPaKTHUKE Pe3yIbTaThl
HUCCJIEIOBAHUN U
pa3paboToK,
BBITIOJTHEHHBIX
VHAWBUIYAIHHO U B
COCTaBe TPYIIIIbI
HUCTIOJTHUTEIIEH,
obecreunBaTh 3aIIuTy
MpaB Ha OOBEKTHI
HMHTEJUIEKTYaJIbHON
COOCTBEHHOCTH;

pabounm ob0bemMom V1=60 cm3; Tpex ruapomoropoB 2, 3, 4, paboune 00BEMBI KOTOPBIX
cooTBeTcTBeHHO paBHbI V,=V3 = 10 cmM®; V, = 5 cM>; IBYX PeryisTopoB pacxo/a, COCTOSIINX U3
Impocceneld 5 W peAyKUMOHHBIX KJIAallaHOB 6, KOTOpBIE 00ECTEeYMBAIOT IOCTOSHHBIA Tepernan
maBJieHUs Ha JIpoccerax Ap,, = 0,405 MIla; pacnpenenurens 7, BKIIOYAIOIIETO THIPOMOTOP
BEHTWJIATOPA MPH MPEBBIILIEHUNH HOMUHAIBHONW TEMIEpaTyphl ABUraTeNsl U BBIKIIOYAIOIIETO €T
MpY TOHKEHUN TeMIIepaTyphbl, IEPETMBHOTO KilanaHa 8.

OnpenenuTs YyrioBble CKOPOCTH THAPOMOTOPOB, €CITM YacToTa BpameHus Baixa Hacoca N = 3000
00/MUH; MOMEHT Ha BaJly THAPOMOTOpa BeHTwisATopa M = 12 H*M; MakcuManbHOe IaBieHUE B
THIPOCUCTEME Prix = 9 MIla; naBnenue Havana paboThl mepenrBHOTO Kianana pka = 8 Mlla;
nepenaj AasieHus Ha pacupenenurene Ap, = 0,2 MIla; koaduuenTs! pacxona gpoccenei p =
0,8; ux mpoxoxHele cedeHus Sy, = 0,15 cM?. OGbeMHBIN 1 MEXaHHYECKHE K. TI. /1. TUAPOMAIIIVH B
npenenax padounx nasienuid p = 8...9 Mlla cunrtaTh MOCTOSHHBIMU: 1), = M, = 0,9. [InoTHOCTH
paboueii xuaxoctu p = 900 kr/m3. ConpoTuBiIeHnEM TPyOOIIPOBOIOB MTPEeHEOPEYb.

Ykazanue. Y4ecTb, 4TO MOCTOSIHHBIN Mepenaj Ha JIPOCCENsX TMOAJIEPKUBACTCS MPHU yCIOBUH,
Korga MmoMeHT M3<0,8 M, a M4<0,4 M,.
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HaTh H/IaMEHTAJIbHBIE epeueHb TEOPETUIECKHUX BOIIPOCOB K IK3aMEHY:
3 1
3aKOHBI IPUPO/IBI U 23. [TpuOops! KOHTPOJIS TUIPONIPUBOIA. Y CIIOBHBIE 0003HAYCHHS.
OCHOBHBIC pusnuecKue 24, I'upapasnuyeckas cxema mpuMeHeHUs TUPPepeHIINATEHOTO THAPOIUITNHIIPA.
3aKOHbI B 0071aCTH 25. I'uaponpuBo 3aKPBITON THAPOCUCTEMBI, OCHOBHON KOHTYD.
TUPOMEXaHNKH, 26.  TuapOonpuBOJ OTKPHITON THAPOCUCTEMBI.
TCPMOAMHAMHUKH, 27.  Jloruyeckue >JIE€MEHTHI.
AIIEKTPHUUECTBRA; .
p ’ 28. Peanuzanust noruueckux GyHKIMH B THAPO- U ITHEBMOCHUCTEMAX. r
NPUHIUITHAIBEHBIE CXEMBI UJIPOMEXaHHKa
CECTGM 29.  TlocTpoeHue CUCTEM yIPaBJIECHUsS KOMOMHAIIMOHHOTO TUIIA. AP
IUIPOABTOMATHKH . €TOJIbI IIOCTPOCHNE MHOTOTAKTHBIX CHCTEM YIIPaBIICHUSI.
30 M
y 31. Crartuueckre XapaKTePUCTHKU HCIOJHUTEIBHBIX MEXaHM3MOB IOCTYIATEIBHOTO H

MPUHIIUITBI TOCTPOCHUS U
paboThI AIEMEHTOB
CHCTEM, UX
XapaKTEPUCTHUK, CIIOCOOBI
yIpaBIICHHS;

BpalIaTCIIbHOT'O HeﬁCTBHH: (MexaHI/ILIGCKaSI, CKOpOCTHaﬂ).

32.
33.
34.

HcnonuutenbHble MEXaHU3MBI C 00BEMHBIM peryjaimpoBaHueM CKOPOCTH.
HcnonmauTeabHBIC MEXaHU3MEI C JAPOCCCIIbHBIM PETYJIUPOBAHUCM.
HpOHOpL[I/IOHaHBHBIC KJIaIlaHBbI, HpI/IHLII/IHLI pa6OTI>I.
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35. KomMneHncanuys Harpy3Ku ¢ TOMOUIBIO KJIAMAHOB IOCTOSIHHOM pa3HOCTU AABICHUM.

36. DIIeKTPOHUKA YIPABJICHHS TS TPOMOPIHOHABHBIX KIIATIAaHOB.

37.  Kpurepuu uis onpe/ieieHUs TapaMeTPOB YIIPABJICHHUS C TIOMOIIBO TPOMOPIHOHAIBHBIX
KJTATaHOB.

38.  Cepsokanansl. [[puHIHIB pAGOTHL.

39.  AnmaparHas TeXHHKA.

40.  KoHTYyp peryiupoBaHusi.

4l.  BnusHHe TMHAMHYECKHX CBOMCTB CEPBOKIIANIAHA HA KOHTYD PEryIHPOBAHHSL.

42, ®unbTpalys Ha THAPABINYECKUX YCTAHOBKAX C CEPBOKIIAIIAHAMHE U
MPONOPIHNOHAJIBHBIMU KJIallaHAMU.

43.  Tlpumepsl BBITIOJHCHHBIX YCTAHOBOK C MCIIOJIB30BAHMEM IIPOIIOPIIMOHATBHBIX KIIAaHOB.
44, [Tpumepb! BHIOIHEHHBIX YCTAHOBOK C UCIIOJIb30BAHUEM CEPBOKIIATIAHOB.

DKCIUTyaTalus NPONOPIUOHATBHON TEXHUKU.
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YMeTh

BBINOJIHATH TUIIOBBIE
pacyeThl CUCTEM,
MPOU3BOJUTH BEIOOD
OCHOBHBIX 3JIEMEHTOB
CXEM yIpaBiIeHUs,
OTIPEEIISATh HATPY3KH U
PEXHUMBI paObOTHI
HCTIONIHUTEIBHBIX
THIPaBIMYECKIX
YCTPOWCTB MallluH U
MEXaHU3MOB
MAaIIHHOCTPOUTEILHOTO
U METaJLTYPrHYeCcKOro
MIPOU3BOJCTBA,;

[IpuMepHBIE 3a1aUu K SK3aMEHY:

IPa3paboTtaTh cucTeMy ynpaBieHHs THAPOTIPUBOAOM (4 THAPOLMIMHIPA) OTpabaTHIBAIOIIETO
BaJlaHHYIO0 IIUKJIOTPAMMY.

Bnanets

HaBBIKAMHU
MIPaKTHIECKOTO
MIPUMEHEHUS 3aKOHOB

[TpumepHBIe 3a7aHusI HA PEIICHHE 33729 U3 TPOo(eCCHOHAIBHOMN 00IacTh
Bamaya 1. ['waponpuBOj MalIMHBI IS JIAThSA O] JaBJACHHMEM COCTOMT W3 Hacoca / ¢

MPCAOXPAHUTCIBHBIM KJIAIIAHOM 2, pacnpeﬂenHTeneﬁ 3, 4, 5; THAPONMIIMHAPOB: 3allMpaHusd
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(hM3UKA: pa3TUIHBIMA
TUIPaBIHYCCKUMHU
SIBIICHUSIMU H
MPOIIECCaMH, UMEIOIINMHU
MECTO B THJIPABIMYCCKUX
MalllMHaX 1
ABTOMAaTHU3UPOBAaHHBIX
MTHEBMATHYECKUX H
THAPABINYCCKUX
CUCTEMax MaIlliH;
CIIOCOOHOCTHIO BHEJIPSITH
Ha MPAKTUKE PE3yJIbTATHI
HCCIIEIOBAHUN U
pa3paboToK,
BEITIOJTHEHHBIX
WHIWMBUAYAJIbHO U B
COCTaBe TPYIIIIBI
HCITOJITHUTENCH,
o0ecreYnBaTh 3aluTy
paB Ha OOBEKTHI
WHTEIIEKTyaTbHON
COOCTBEHHOCTH,

(OpMBbI 6, BRITAIKHBAHUS OTJIIMBKU 7 W BBITAJKHBaHMs mpeccocTtata 8. [To OKOHYaHWH MepHoja
KPUCTAIM3AIMN OTJIMUBKH PACTPEACTUTEIN TOA JCHCTBHEM 3JEKTPOMArHUTOB W MPYKHUH
YCTAHABJIMBAIOTCS B MOJIOKCHUE, N300paKeHHOE Ha pUCYHKE. [IpH 3TOM MPOMCXOHT ABHKECHHE
MOPIIHEH THAPOIMINHAPOB 6 U 8, a TMOPIIeHb THAPOIWINHPa 7 HenoaBmwkeH. Koraa mopiieHs
cpabaThiBaeT

TUAPOIMINHAPA 6  JOCTHUraeT KpalHero

pacripenenuTenst 4, KOTOpbIM ycTaHaBIMBAaeT pacHpeAeiuTesb B mo3unuio JI, u mopiieHs

MOJIOKEHUS, ANIEKTPOMArHUT
CUAPOLIMIMHIPA 7 HAauWHACT ABIMOKEHUE BhpaBo. OnpenenauTh BpeMs padOThl THIPOCHUCTEMBI C
MOMEHTA OKOHYAHUS KPUCTAIUTM3ALMK OTIIMBKH O JOCTHKECHUS TOCIEAHUM ITOPLIHEM KpPalHETo
MOJIOKEHUS. 3a/1ady PemIuTh MpH ciexyrmux qaHaex: F; = 70 000 H; F, = 25 000 H; F;= 21
000 H; D; = 140 mm; D,=100 mm; D3 = 80 mm; diry = 70 mm; du= 50 mMm; dorz = 40 Mg
MepeMEICHNST TOPIIHEH THUAPOIMIMHAPOB: | 200 mMm; |, = 13=100 mm; pa3mepsr
rpyoonpoBomoB: |y = 12=1 mm; I3 = 4,4 m; 1, =2 m; d; = dg=12 mm; d2= 10 mm; d3 = 8 mwm;
mapaMeTpel paboueit kuakoctu: p = 900 xr/m3; v = = 0,6 Cr. [lpu pacuere npuHATH
COMPOTHUBIICHUE KAXKIOTO KaHaJla pacipeeuTeNs B B¢ SKBUBaNeHTHOM anHbl Ip = 200 d, rie
d — nauameTp COOTBETCTBYIOIIErO TPYOOIIPOBOIA.

XapakTepruCTHKa Hacoca:

Q, wc . 0 17 2,0
pH) MHa 6,8 6,3 0
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3agada 2. ABTOMOOWIIb TIOBBILICHHON NPOXOAMMOCTH UMEET YEThIPE JOMOTHUTENBHBIX BEAYILNX
KoJieca (KaTKa), KOTOPbIE MOTYT OITyCKaThCsl HA TPYHT WJIM IIOJAHUMATHCS C IOMOLIBIO
HPOCHCTEMBI, IOKa3aHHON CXeMaTHUeCKH Ha pucyHke. CHCTeMa COCTOMT U3 Hacoca /,
Mpe0XPaHUTENFHOTO Kilanana 2, GuiabTpa 3, TpeXMO3UIMOHHOTO PacIpeIeuTeNs 4 1 YeThIpex
THIPOLMIMHIPOB: IBYX MMEPEAHUX S5 U ABYX 3aAHUX 6. OnpenenuTs BpeMs HoabeMa MepeaHux 1
BaJIHUX KOJIeC, €CJIM CHJia Beca Ha Kaxoe koneco G = 2 kH; paGouwnit 00bem Hacoca V = 0,012
n; yactota BpamieHus 1 = 1250 o6/mMuH; 00beMHBIH K.I1.J. TIpH naieHnn pa= 10 Mlla, no =
0,85; pasmeper: D = 40 mm; din = 25 mm; | = 500 mm; 11=2 m; |, =5 m; d = 6 mm; cBolicTBa
pruakoctu: p =900 kr/m3; vV = 0,4 Ct. MecTHBIE CONPOTUBICHUS 3aMEHUTH SKBUBAJICHTHBIMHU
nHamu Tpyo: Guimstp — |, = 250d; pacnpenenurens (kax i kanan) —I,=100d. [Totepu

[aBJICHUS HA TPCHUC IO JJIMHC YUCCTh JIMIIb HAa YIACTKaX, JJIMHbI KOTOPLIX NJAaHbI ( |1 n |2)
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3HaTh OCHOBHBIE CITOCOOBI [MprMepHbIE TECTHI

HCIIOJIb30BaHU
pe3yJIbTaTOB
HCCIIeI0BATEIbCKOM
JEATEILHOCTH;

MPaBUJIa UCTIOE30BAHMS
00BEKTOB
MHTEJUICKTYaTbHOM
COOCTBEHHOCTH,
MMpuHAIJIC)KAIIUX JPYyTruM
cyObeKTam;

MaTCHTHBIC MPaBa;
0COOEHHOCTH
BO3HHUKHOBCHHMA,
OCYIIECTBIICHUS,
W3MECHEHMS,

1. OObeKTaMH MATEHTHBIX PAB SBJISIOTCS

- KOMUKCBI

- (hoHOTpaMMBI

- Pe3yJIbTaThl MHTEIUIEKTYaIbHOM ACSTEIbHOCTH B cdepe nu3aiiHa.

2. He MoryT OBITh O0ObEKTAMH NATEHTHBIX TPaB

- c110co0 M3rOTOBJIEHHS TENbMEHEl

- C1IOCO0 M3roTOBJICHHUS 3yOHON MacThI

- CIIOCO0 KJIOHHUPOBaHUs 4EJI0BEKa.

3. B xauectBe nzobperenus B Poccuiickoit @eneparyu He OXpaHseTcs
- TEXHUYECKOE PELIEHNE, OTHOCSIIEECS K KYJIbTYpe KJIETOK pacTeHUI
- CEJIEKIINOHHOE JOCTH)KEHUE

- pereHue, OTHOCSIIeecs K Coco0y MPUMEHEHUS TTPOAYKTa.

4.Y ciioBreM NaTeHTOCTIOCOOHOCTH JUTSl U300pETEHHS HE SIBISIETCS

- HOBU3Ha

- OPUT'MHAJIbHOCTH

3alKTa NHTEUIEKTYaIbHOU
COOCTBEHHOCTH
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MIPEKPALICHYS [IpaB HA |- IPOMBIIUICHHAS IPUMEHUMOCTb.

HHTEIIEKTYaIbHYIO 5.YpOBEHb TEXHUKHU AJIS1 U300pETEHHsI BKIFOUAET CBEACHUS, CTaBIINE OOIIEAOCTYITHBIMU

COOCTBEHHOCTB; - B Poccuiickoit ®enepanyn

MPaBOBOE MOJIOKEHNE - B cyOBekTe Poccuiickoit @enepannn

YYaCTHUKOB OTHOIIEHUH |- B MUDE.

10 UCIOJIb30BAaHUIO

HHTEJUIEKTYaJIbHOMN

COOCTBEHHOCTH;

0COOEHHOCTH

JIOTOBOPHOT'O

pEryIHpOBaHHA

OTUYXACHUS

HCKJTIOYUTEIHHOIO TipaBa

M BBIJAYY JIMIEH3UM,

YMetb pacro3HaBaTh [IpuMepHbIEe TPAKTUUECKUE 3aJaHUS

HE3aKOHHBIE CIIOCOOBI 3ananue:

WCTIONIb30BaHUS W3yunte GpopMyIly MOJIe3HONH MOJIETH U ONUIIKUTE €€ CTPYKTYpPHBIE SJIEMEHTHI: Ha3BaHHE,

00BEKTOB W3BECTHBIEC IPU3HAKHU, OTJIMYHUTENBHbIE IPU3HAKN JAaHHOW MOJIE3HON MOJAEIH.

HMHTEJUIEKTYaJbHOM Dopmyna noae3Hoi Moaeu

COOCTBEHHOCTH; CToJ1 KOMIIBIOTEPHBIH, COJEPKAIINI CTONEUTHHILY, OOKOBHHBI, OTIOPHI C PETYINPYE-MBIMH 110

apryMeHTHUPOBAHO BBICOTE HOKKaMH, OTIIMYAOLIUICS TEM, YTO CTOJIEIIHHUIIA BBIIIOJHEHA B BUJIE €IMHOTO DJIEMEHTA

000CHOBBIBATH MSATHYTOJIBLHON (POPMBI C pasiualibHBIM BBIPE30M IIEPEAHEr0 Kpasi U yCTaHOBJIECHA Ha

TMIOJIO’KEHUS TIPEMETHON [METAJUIMYECKYIO pamy, H3TOTOBJIEHHYIO KaK O/IHO II€JI0€ U3 TIONEPEYHBIX U MPOJOIbHBIX

00JIaCTH 3HAHUS; PIEMEHTOB C YCTAHOBJIEHHBIMU KOMMYTAIIIOHHBIMH JK€JI00aMU 110 KpasM U 3aKperIeHHYIO

- 3alMIIATh IpaBa 0OJITOBBIMH COSMHEHUSIMU C OIIOPAMH KPYIJIOTO ceueHHs, OOKOBUHBI IPUKPEIUIEHB! Yepes3

MaTeHToo00Ia1aTeNeH; KPOHIITEHHBI K paMe, Ha OOKOBHHE WIIM KPOHIITEHHE pa3MeleH CETeBOH QUIITP C OJIOKOM
03€TOK.

Brnagets HaBbIKaMH JIOTOBOpHOTO ([[puMepHbIe MpakTHYecKne 3aJaHus

perynupoBaHUS
OTHOIIIEHUH B chepe
HWHTEJJIEKTYaJIbHOMU
COOCTBEHHOCTH;
HABBIKAMHU

Boiinute B MHPOPMAIMOHHO-TIOUCKOBYIO cHcTeMy O(uIMaIbHOro caiita deaepanbHoro
MHCTUTYTA MpoMbIiuIeHHOH coOcTBeHHOCTH (DUIIC) http:/new.fips.ru/elektronnye-
servisy/informatsionno-poiskovaya-sistema/index.php. Ilepeiinure k moucky. BeibepeTe 6a3n
IMaHHBIX U1 oucka — «llarenTHbie JokymMeHTsl PD (pyc.)» — «DopMysibl pocCHIICKHX MOJIe3-
HBbIX MO,Z[GJ'IGﬁ». Haxxmure nouck. Haﬁ).'[HTe B 0a3e U BBIIHILINUTE I/IH(i)OpMaI_[I/I}OI




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
HH(POPMAITHOHHOTO a) o maaekcam MIIK (MextyHapoaHOW TAaTeHTHOW KITACCU(IKAIIII)
MOUCKa JIJIsI OTIpeNIeNIeHHs! |- MaTEeHTHI Ha MOJIe3HbIE MOJIENH TI0 MHTEPECYIOLIel Bac oTpaciu (YKaXKHTe OTpacib, HHACKC
YPOBHSI TEXHHKH; MaTeHTHOH Kiaccu(uKayy, KOJHYECTBO MAaTEHTOB).
HaBBIKAMH OXpaHBI IpaB  [0) 0 HOMepy nareHTa — nareHT Ne 183415 (ykaxuTe HoMep 3asBKH, Ha3BaHUE 00bEKTa Ma-
mpaBooOasaTeneit ¢ TEHTHOTO TIPaBa, JaTy MPUOPUTETA, aBTOPa, TaTEHTOO0Ia1aTeNs).
MOMOIIBIO TPAXKAAHCKO-
MIPAaBOBBIX CPEICTB
3aIIUThl, TIPUMECHEHHS
aJIMUHUCTPATUBHOTO H
YTOJIOBHOTO
3aKOHOJATENIbCTBA,
3HaTh OCHOBHBIE CIIOCOOBI [IpumepHbIE TECTHI
WCTIONBb30BaHHS 1. OObeKTaMU MAaTCHTHBIX MPaB SBJISIOTCS
pe3yIbTaToB - KOMHKCEI
HCCIIEI0BATENbCKOM - (hOHOTpaMMBI
JeSITENIbHOCTHY; - pe3yJIbTaThl HHTEIUICKTYalbHOM JeSITEbHOCTH B cdepe nu3aiiHa.
MpaBUIIa UCTIONIL30BaHusl 2. He MOTyT OBITh 00bEeKTaMU MATEHTHBIX TpaB
00BEKTOB - C1IOCO0 M3rOTOBJICHUS NeTIbMEHEH
WHTEJUIEKTYaIbHOM - C1IOCO0 M3roTOBJICHHUS 3yOHON MacThI
COOCTBEHHOCTH, - C1I0CO0 KJIIOHUPOBAHUS YeJI0BEKa.
MIpUHAUIeKAIUX IpyruM 3. B xadectBe uzobpetenus B Poccuiickoit denepalyiyt He OXpaHsIeTCs
cyObeKTam; - TEXHUUECKOE PelIeHHe, OTHOCsIeecs K KyJIbType KIETOK pacTeHUH IMarenToneere
MaTeHTHBIE MIPaBa; - CEJIEKIIMOHHOE JIOCTIKEHHE
0COOEHHOCTH - peleHne, OTHOCAIIeecs K croco0y MpUMEHEHHUS MPOAYKTA.
BO3HUKHOBEHHMS, 4.Y cioBreM NaTeHTOCIIOCOOHOCTH JUIS N300pPETEHHS HE SIBISIETCS
OCYIIIECTBJICHHUA, - HOBH3HA
W3MEHEHUS, - OPUTUHAIILHOCTD
MpeKpaleHus NpaB Ha |- IPOMBILIUICHHAS IPUMEHUMOCTb.
WHTEJUIEKTYaIbHYIO 5.YpOBEHb TEXHUKHU AJIs1 U300pETEHHSI BKIIIOUAET CBEACHUS, CTaBIINE OOIIEAOCTYITHBIMU
COOCTBEHHOCTE; - B Poccuiickoil @enepanun

IIPpaBOBOC ITOJIOKCHUC
Y4aCTHUKOB OTHOIICHUI
110 UCITOJIB30BAaHUIO

- B cyobekTe Poccuiickoii denepaunu
- B MUDE.




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
HHTEJUIEKTYaJIbHOMN
COOCTBEHHOCTH;
0COOEHHOCTH
JIOTOBOPHOTO
peryanpoBaHus
OTYYXJICHHS
HCKJIIOUUTETBHOTO [IpaBa
M BBIJAYY JIMIIEH3UM,
YMeTn pacrno3HaBaThb I IpuMepHbIe IPAKTUYECKUE 3aJaHUS
HE3aKOHHBIE CTIOCOOBI 3ananue:
HCTIONb30BaHUS W3yunrte GpopMyIly 1oJe3HONH MOAETH U ONUIIHNTE €€ CTPYKTYpPHBIC SJIEMEHTHI: Ha3BaHHE,
00BEKTOB M3BECTHBIC IPU3HAKH, OTIMYUTEIbHbBIE IPU3HAKN JaHHOW MOJIE3HOM MOoJIenn.
HWHTEJUIEKTYyaJIbHOU Dopmyiia Mojae3Hou Moienu
COOCTBEHHOCTH; CTON KOMIIBIOTEPHBIH, COAEPIKAIINHN CTOJEITHHILY, OOKOBHHBI, OTIOPHI C PETYIUPYE-MBIMHU TI0
apryMEHTHUPOBAHO BBICOTE HOXKKaMH, OTJIMYAIOIINIACS TE€M, YTO CTOJICLIHMIIA BHIIIOJIHEHA B BUIE CIUHOTO JIEMEHTA
000CHOBBIBAThH MSTHYTOIBLHON (POPMBI C paialibHBIM BBIPE30M IIEPEHET0 Kpasi U yCTaHOBJICHA Ha
MOJIOKEHHUS TIPEIMETHON |[METAIUIMYECKYIO paMy, M3TOTOBJICHHYIO KaK OJTHO IIeJI0€ M3 MOMEPEYHBIX U MTPOIOJILHBIX
00JIaCTH 3HAHUS; HIIEMEHTOB C YCTAHOBJIEHHBIMA KOMMYTAIIHOHHBIMH XKeJI00aMH 10 KpasiM U 3aKPETJICHHYIO
- 3alIMIIaTh IpaBa 0OJITOBBIMH COCMHEHUSIMU C OTIOPAaMH KPYIJIOTO ceueHHs, OOKOBUHBI IPUKPEIUICHBI Yepe3
naTeHTooOIagareneH; KPOHIITEHHBI K paMe, Ha OOKOBHWHE MIIM KPOHIITEHHE pa3MeIleH ceTeBOi GUIIbTp ¢ OII0KOM
03€TOK.
Bnanets HaBBIKaMU TOTOBOpHOTO  |[[IprMepHbIe NpakTHYECKHE 3a1aHuUs

perynupoBaHus
OTHOIIIEHUH B chepe
MHTEIUICKTYaIbHOM
COOCTBEHHOCTH;
HaBBIKAMHU
WH(OPMAITMOHHOTO
MONCKa JIJIsI OTIPEIEIICHUS
YPOBHS TEXHUKH;
HaBBIKAMHU OXPAaHBI ITPaB
npaBoodazaTenei ¢
MOMOILBIO IPAXKIAHCKO-

Boiinute B MHPOPMALIMOHHO-TIOUCKOBYIO cHcTeMy Oo(uIMaIbHOro caiira deaepanbHoro
WHCTUTYTa MPpOoMbIIuIeHHOM coOcTBeHHOCcTH (DUIIC) http:/new.fips.ru/elektronnye-
servisy/informatsionno-poiskovaya-sistema/index.php. ITepeiinure k moucky. Beibepere 6a3nl
ImaHHBIX U1 oucka — «llarenTHbie JokyMeHTBl PD (pyc.)» — «DopMysisl poccHiicKHX moie3-
HbIX Mojeneiy. Haxvurte mouck. Haiimure B 6a3e ¥ BRITUIINTE HH)OPMALIHIO:

a) mo naaexcam MITK (MexayHapoHO# aTeHTHOH Kiaccu(UKaIym)

- IATEHTHI Ha MI0JIE3HbIE MOJIEIH 110 HHTEPECYIOIIEH Bac OTpaciu (YKaKUTE OTPACib, HHICKC
MaTeHTHOH Kiaccu(uKaIyy, KOJHYECTBO MATEHTOB).

0) o Homepy nareHTa — nateHT Ne 183415 (ykaxkute HOMep 3asBKH, Ha3BaHHE 00BEKTA I1a-
TEHTHOT'O MPaBa, JaTy MPHUOPUTETA, aBTOPA, TAaTEHTOO0Ia1aTeNs).




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

TIPaBOBBIX CPEICTB
3alUTHl, IPUMEHEHHS
aJAMHMHUCTPATUBHOTO U
YTOJIOBHOTO
3aKOHO/IaTENbCTRA,

3HaTh

-TOPSZIOK BHEAPCHUS
pe3yIbTaToB
HCCIICIOBAHUM;

- IepeyeHb
OpraHHU3alOHHO-
TEXHUYECKUX
MEpPONPUATHNA ISt
MpoBeneHus! padoT 1o
BHEJIPEHUIO PE3yIbTaTOB
HCCIICIOBAHUM;

- IOPSIOK O OpMIICHHS
aKTa BHEAPEHHUS
pesynsTatoB HUP;

1. Kakue Bubl paboT HEOOXOAMMO BBITOJIHUTH JIIsl BHSPEHUS PE3Y/IbTaTOB UCCIICIOBAHMIA?
2. B Kkakux periiaMeHTHPYIOMKX TOKYMEHTaX MOKHO 03HAKOMHTbHCA C IIEpEYHEM
OpPraHU3alMOHHO-TEXHUUECKUX MEPOIIPUATHH AJIs1 MPOBEACHUS padoT 10 BHEAPEHHIO
[PE3YNBTATOB UCCICAOBAHUN?

3. Uro Takoe akT BHEIPEHUS pe3ysIbTaTOB BHEAPEHNUS?

4. Kakumu tokyMeHTaMH yTBepKAaeTcs popMa akTa BHEPEHUS?

5. Kakue nono>xeHus OTpaskaroTCsl B aKT€ BHEAPECHHUS?

YMeTh

- COCTaBJIAITh IUIAH
BHEJIPEHUS PE3YIIHLTATOB
HUCCJIEIOBAHUM,
BEITIOTHATH PabOTHI TIO
MTPOBEJICHHIO
COTJIaCOBaHMI IJIaHA B
€r0 YTBEPK/ICHHS,

- TOTOBUTH
creru(UKaI|H 110
000pyI0BaHUIO U
MPOrpaMMHO-
TeXHI/I‘IeCKOMy
o0ecIeyeHuIo JIs
BHEJIPEHUS PE3yJIbTaTOB
HUP;

1.Ha mpumepe paspabatsiBaemoit HUP cocraBsTe mpuMepHBI TUTaH BHEAPEHUS PE3yIbTaTOB
[pa3paboTKH.

2. Yro oTpaxaercs B criendUKaiMy Ha MpuodpeTacMoe 000pyI0BaHUE U IPOTPAMMHO-
TEXHUYECKUX CPEACTB?

HayuHo-uccnenoBarTenbckas
pabota




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoOl
pesyrvmamul 00yueHUs.
KOMNnemeHyuu npozpammol
Bnanets - OIBITOM TOJTOTOBKHU 1.ITo m3BecTHBIM 00pa3aM MOArOTOBHTE TUTaH BHEAPEHMs pe3yasTaTtoB HUP.
CONPOBOAUTEIHHOM 2. ChopMmynupyiiTe OCHOBHBIE 3TAIbI pacyeTa SKOHOMUYECKOH 3(PPEKTUBHOCTH.
JIOKyMEHTAIUH 110 3. [IpuBenuTe u3BecTHBIC Is Bac mpuMepsl pacueTa SKOHOMUYECKOH 3()(HEKTHBHOCTH.
BHEJIPEHUIO PE3YIHTaTOB
HUP.
- OIIBITOM ITIOAT'OTOBKHU
aKTOB BHEJIPCHUS U
pacdera TeXHHKO-
SKOHOMUYECKOU
3¢ (HEeKTUBHOCTH OT
BHEJIPEHUS PE3yIhTaTOB
BHEJIPEHUS.
3HaTh COCTaBJICHHE Copaepxkanue 0T4eTa JOHKHO BKIIIOYATH CICAYIONIUE Pa3IeIibl:
AHAJIMTUYECKHUX 0030poB |1. Bgenenue.
Y HAYYHO-TEXHUYECKUX |2 TexHOMOTHYECKHIA MTPOIeCcC IeXa, YCTAaHOBKH, MEXaTPOHHOTO MOIYIIA,
OTUYETOB TI0 PE3yJIbTaTaM [POOOTOTEXHIUYECKOU CUCTEMBI.
BBITIOJIHEHHOM padoThL, B (3. TexHuuecKkre XapakTEPUCTUKU TEXHOJIOIMYECKOH YCTAHOBKH, MEXaTPOHHOIO MOJLYJIs,
MMOITOTOBKE MyOJIMKAUK [POOOTOTEXHUIECKONU CUCTEMBI.
0 pe3yJibTaTam 4. KunemaTudeckas cxema TEXHOIOTHYECKON YCTAHOBKU MEXaTPOHHOTO MOIYJIS,
HUCCIIEIOBAaHUN U POOOTOTEXHUYECKON CHCTEMBL.
pa3paboTok; 5. TexHOMOTNYECKHE TTapaMETPHI, ONPEACIISIONTIe paboTy TEXHOIOTHIECKON YCTaHOBKH
MEXaTPOHHOTO MOJYJISA, POOOTOTEXHUYECKOW CUCTEMBI (BpeMsi pabOTHI, BpeMs pa3roHa, BpeMs ITpousBosCTBeHHAs-

TOPMO>KEHHS, BETMIMHBI YCKOPEHUS (3aMe/JIeHNs1), MOMEHTHI MHEPIIMH, MOMEHTHI
COIIPOTHUBJICHUA U T.[

6. TexHUYECKHE XapaKTEPUCTUKHA OCHOBHOTO CHIIOBOTO AJIEKTPOOOOPYAOBaHUS
(TUPUCTOPHBIX MTPeoOpa3oBaTeiicii, THPUCTOPHBIX BO30yAUTENEH, Tpedopa3oBaresiei YacToOThI,
MHBEPTOPOB, CUJIIOBBIX BBIHpSIMI/ITeHeﬁ, OJICKTPUUYCCKUX IIBPIFaTeJIeﬁ, ABTOMATHYCCKUX
BEIKJTFOUATENCH, IpocceNed, PUIbTPOB, THAPABINYECKAX U THEBMATHUECKUX 3JIEMEHTOB, U T.1I.)

7. HpI/IHL[I/IHI/IaJ'IBHBIC QJICKTPUYCCKUC CXCMbI CUJIIOBBIX ueneﬁ QJICKTPOIIPpUBOJAA
TEXHOJIOTHISCKOM YCTaHOBKH, MEXAaTPOHHOT'O MOYJIA, pO60TOTCXHH‘IeCKOI>'I CHCTCMBI.
8. qDYHKLII/IOHaJ'IBHLIC CXCMbI CUCTEMBI YIIPABJICHUS ITPUBOIOM TEXHOJIOTHYCCKOH

YCTaHOBKH, MEXaTPOHHOT'O MOJLYJISl, POOOTOTEXHUUECKON CHCTEMBI.
9. AJNTOPUTMBI PabOTHI 3JIEKTPO, THPO, ITHEBMOIPUBOJIA TIPH 0TPabOTKE 3a]aHHON

[MPCAAUIITIOMHAs IIPpaKTUKa




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl
TE€XHOJIOTHH.
10. CIHUCOK UCTIONB30BAHHOMN JINTEPATYPHI.
Ymethb y4acTBOBATh B ConepaHue OT4eTa JODKHO BKIIOYATh CIEAYIOIINE pa3aeibl:

COCTaBJICHUU 1. Beenenue.

aHAINTHYECKUX 0030poB 2. TexHomornueckuii npouecc 1exa, yCTaHOBKH, MEXaTPOHHOT'O MOAYJIS,

W HAyYHO-TEXHUYECKHX  [POOOTOTEXHUUECKOW CHCTEMBI.

OTYETOB IO pe3yJbTaraM (3. TexHnueckre XapakTePUCTUKH TEXHOIOTUYECKOH yCTAHOBKH, MEXaTPOHHOTO MOJYJISA,

BEITIOJTHEHHOH paboThl, B [pOOOTOTEXHUIECKON CHCTEMBI.

MOJIrOTOBKE IMyOuKanui 4. Kunemarndeckasi cxema TEXHOJIOTHIECKOW YCTAHOBKY MEXaTPOHHOTO MOJTYJIS,

o pe3yJbTaTaM [POOOTOTEXHUYECKON CHCTEMBI.

UCCIIEI0BAaHUH U 5. TexHonorn4yeckue napaMmeTpsl, ONPEACISIIONINE PA0OTY TEXHOIOTHYECKOH yCTAaHOBKU

pa3paboTok; MEXaTPOHHOTO MOJAYIISA, POOOTOTEXHUYECKOW CUCTEMBI (BpeMst pabOTHI, BpeMs pa3roHa, BpeMs
TOPMOYKCHUSI, BEJIMYMHBI YCKOPEHUS (3aMEIJICHHUS ), MOMEHTBI HHEPIIH, MOMEHTBI
COIIPOTHBIICHHUS U T.JI
6. TexHMuecKkre XapakTePUCTUKH OCHOBHOT'O CHIJIOBOT'O 3JIEKTPOOOOPYAOBAHUS
(THPHCTOPHBIX TpeoOpa3oBaTelieli, THPUCTOPHBIX BO30YIUTENEH, IpedopazoBaTeel 4acTOTHI,
WHBEPTOPOB, CUIIOBBIX BHINIPSIMUTEIEH, JIEKTPUIECKUX JABHUTATEIeH, aBTOMAaTHUECKUX
BBIKJIFOUATENIEH, poccesiel, QUIbTPOB, THAPABIMYECKUX U THEBMAaTHYECKHUX JIEMEHTOB, U T.1.)
7. [IpuHIHUnUanbHbIE JEKTPUUECKUE CXEMBbI CHIIOBBIX LIEHEH 3JIEKTPONPUBOAA
TEXHOJIOTHYECKOH YCTaHOBKH, MEXaTPOHHOT'O MOJIYJISl, POOOTOTEXHUYECKOW CHCTEMBI.
8. DyHKIOHATBHBIE CXEMBI CUCTEMBI YIPABJICHHUS IPUBOAOM TEXHOJIOTUYECKOM
[YCTaHOBKH, MEXaTPOHHOT'O MOJYJIsl, POOOTOTEXHUUECKON CHCTEMBI.
9. ANTOPUTMBI PabOTHI 3JEKTPO, TUAPO, ITHEBMOIIPUBOJIA TIPH 0TPabOTKE 331aHHON
TEXHOJIOTHH.
10. CIHCOK UCTI0JIb30BAHHOMN JINTEPATYPHI.

Bnanets TOTOBHOCTBIO ConepaHue OT4eTa JOJDKHO BKIIOYATh CIICAYIOIINE pa3aeibl:

Y4acTBOBAaTh B 1. Bsenenue.

COCTaBIICHHU 2. TexHomorn4eckui mporecc 1exa, yCTaHOBKH, MEXaTPOHHOTO MOYJIS,

AQHAJIMTUYECKUX 0030pOB  [POOOTOTEXHUYECKOH CHCTEMBI.

Y HAyYHO-TEXHUYECKHX  [3. TexHnuecKre XapaKTePUCTHKH TEXHOIOTUIECKOH YCTAHOBKH, MEXaTPOHHOTO MOJTYJIS,

OTYETOB IO Pe3yJIbTaTaM [POOOTOTEXHHUYECKOH CHCTEMBI.

BBITIOJIHEHHOM paboThL, B 4. Kunematnueckasi cxema TEXHOJIOTHYECKOM YCTAHOBKU MEXaTPOHHOTO MOJTYJIS,

MOITOTOBKE MyOJIMKAIAN

000TOTEXHUYECKON CUCTEMBI.




CmpykmypHuiii Cmpykmypubvlil d1emenm
PYKINYP Inanupyemvie PYRIPp .
/1emMenm Oyenounvie cpedcmea 00pazoeamenbHol

pe3yibmamol 00yueHuUs

KOMnemeHyuu npocpaAMMbl

0 pe3ybTaTam 5. TexHoMmorn4Yeckue mapaMeTphl, OIpPEAEIIIoNIe padoTy TEXHOIOTHIECKOH YCTaHOBKA
HCCIEI0BAHUN 1 MEXaTPOHHOTO MOJYJIS, POOOTOTEXHUYECKOM CUCTEMBI (BpeMsi pabOThI, BpeMs pa3roHa, BpeMs
pa3paboTok; TOPMOJKEHUS, BEIMYMHBI YCKOPEHUS (3aMEJIICHUSI), MOMEHTHI HHEPIIMH, MOMCHTBI
COTIPOTUBIICHUS U T.IT
6. TexHUYECKHE XapaKTEPUCTUKUA OCHOBHOT'O CHIIOBOTO AJIEKTPOOOOPYAOBaHUS

(THPHCTOPHBIX peoOpa3oBaTelieii, THPUCTOPHBIX BO30YIUTENEH, pebopazoBaTeeil 4acTOTHI,
MHBEPTOPOB, CUJIOBBIX BHIIPSIMUTEIEH, JIEKTPUUIECKUX ABUraTeIeH, aBTOMAaTHUECKIX
BBIKJIFOYATENEH, poccesiel, QUIbTPOB, THAPABIMYECKUX U THEBMAaTHYECKHUX JIEMEHTOB, U T.1.)

7. [TpuHnMNUaNEHBIE JIEKTPHUYECKIE CXEMBI CHIIOBBIX LIEEH AIIEKTPONPUBOAA
TEXHOJIOTHYECKOH YCTaHOBKH, MEXaTPOHHOTO MOJYJISI, POOOTOTEXHUIECKON CUCTEMBI.

8. @OyHKIMOHATIBHBIE CXEMBI CHCTEMBI YIIPABJICHUS IIPUBOAOM TEXHOJIOTHYECKON
[YCTaHOBKH, MEXaTPOHHOTO MOYJIsl, POOOTOTEXHUUECKON CHCTEMBI.

9. ANTOpUTMBI PabOTHI 3JEKTPO, TUAPO, MTHEBMOIIPUBOJIA TIPH 0TPabOTKE 3a1aHHON
TEXHOJIOTHH.

10. CIrCOK MCTIOb30BaHHOM JINTEPATYPHIL.

I1K-8 — rOTOBHOCTBIO K PYKOBOACTBY H YYACTHIO B IOATOTOBKE TEXHUKO-IKOHOMUYECKOT0 000CHOBAHHUSI MPOEKTOR CO3IaHUSI MEXaTPOHHBIX H POOOTOTEXHUYECKHX
CHCTEeM, HX MOJICCTEM H OTAeIbHBIX MOTYJIEH

3Hatb HIPUHLUIIBI B kOHEYHOM HTOre, KAKOBO Ha3HAaYeHHE JAHHOTO Helpoperynsatopa B CAP ckopoctu?
9KOHOMHUYECKON OLIEHKH
MIpH MIPOEKTHPOBAHUHU
MEXAaTPOHHON CUCTEMBI;
METOJIbl 5KOHOMHUYECKON
OLIEHKH TpH
MIPOEKTHPOBAHUHU
MEXAaTPOHHOU CUCTEMBI;
METO/IbI MTOLIAarOBOTO
MIPOEKTHPOBAHUS
MEXaHUYECKOH U
JJIEKTPOHHBIX YacTel
POOOTOTEXHUUECKHUX
KOMIUIEKCOB;

MeTobl HCKYCCTBEHHOTO
MHTCIIJICKTAa B MEXAaTPOHUKE 1
POOOTOTEXHUKE




CmpykmypHhbiii CmpyxmypHhbliil 21emenm
PYKINYP Inanupyemvie PYRIP .
a/leMeHm Oyenounvie cpedcmea 00pazoeamenbHol

pe3yibmamol 00yueHuUs

KoMnemeHyuu npocpPaMMbl

VYmerh MIPUMEHSTDH IPUHITATIBI , Q
p P N Kp min - T min =
SKOHOMUYECCKOM OIICHKH L
MpY MPOEKTUPOBAHUU Kp max T max 7 0B
MEXaTPOHHOW CHCTEMBI; v
o 3apaHue Y
PUMEHSATH METObI . ] _
o CKOpPOGCTH \ / (7
SKOHOMMUYECKON OLIEHKHU > —e—1)
Aveika —0 tllll max
IIpH IPOCKTUPOBAHUH [lonycTimasn namaTh 2 e
o . owmbka / - T~
A T -
MEXaTPOHHOH CUCTEMBIL; cxopocrn_ |/ H ~ a3
MIPUMEHSTH METO IbI / —— o/ E cﬂ
OIIaroBoro CkopocTs |/ M |_| ‘;\H\@
MPOECKTUPOBAHUS ™ =
MEXaHUYECKON U A
. Koppekuus
3JIEKTPOHHBIX YacTeun Y oo Mc
POOOTOTEXHUYIECKHX Kp i
KOMIIIIEKCOB; U
3C Uat Wae
> O s ¥ WaTk > X
al:} J*p
i 1
Tw
Koc =
Brnangets HaBBIKAMH 1) KoppekTupoBka mapaMeTpoB peryisiTopa CKOPOCTH IS TOTyUSHHs] ONTHMATbHBIX

SKOHOMHUYECCKOM OIICHKH
MIPU IPOEKTUPOBAHUH
MEXaTPOHHON CUCTEMBIL;
HaBBIKAMH MPUMEHEHUS
SKOHOMHUYECKOHN OIEeHKHU
MIpU OPOEKTUPOBAHUU
MEXaTPOHHOMN CUCTEMBIL;
HaBBIKAMM I10IIaIOBOI'0
MPOEKTUPOBAHUS
MEXaHWYECKOH 1
3JIEKTPOHHBIX YacTel
POOOTOTEXHUIECKHMX

MEePEXOIHBIX MTPOIECCOB TOKA U CKOPOCTH BHE 3aBUCHMOCTH OT BHEIIHUX yCIIOBHI

2) KoppekTupoBka napaMmeTpoB perysiTopa CKOPOCTH IS MOTYISHHUS ONITUMATBHBIX
MEePEXOTHBIX MPOIECCOB TOKA U CKOPOCTHU C y4aCTHUEM YeJIOBEKa

3) CrexxeHure 3a CKOPOCTBIO JIBUTATENSI B CTATHYECKUX U IMHAMUYECKUX PEXUMAaX PabOThI

Ornepanuu ¢ HeUETKUMHU MHOXKECTBaMU. JKcnepTHble oueHku. Koa I'pest.
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KOMIIJICKCOB;

3HaTh OCHOBHBIE ONpefeneHus [ eopeTuuecKue BOIpOCk
u oHATHS Iipu TOO C KaKoii 1esTb0 MTPOBOANTCS (PMHAHCOBO-IKOHOMHUYECKHH aHAIN3 PE3yIFTATOB SHEPTroayIuTa
MIPOEKTOB, UTo nOKHBI OTpakaTh 3HAYCHUS 1IeTICBBIX NIOKa3aTeleil B 00IacTH SHEProcOepekeH s U
METOABI IPOBEACHUS MOBBIIICHHUS YHEPTETUIECKOH 3P PEKTHBHOCTH
TS0 npoexTos; (OCHOBHBIE MEPOTIPUATHS SHEPTOCOEPEKEHUS B CUCTEMAX AJIEKTPOCHAOKEHHUS IPEAIPUATHS
COBpEMEHHbBIE OCHOBBI 5KOHOMUH 3JIEKTPOIHEPTHH MTPY MPOCKTUPOBAHUH U IKCILTYaTalluH IEKTPOYCTAaHOBOK
IIPOEKTHBIE pelieHys o [[loTepu 31eKTPOIHEPTUH B JIMHUAX JIEKTpolepeaayd
3¢ (HheKTUBHBIM [loTepu 31eKTPO3HEPTHUH B CHIIOBBIX TpaHC(hopMaTopax
sHEeprocOeperarIuM
TEXHOJIOT UM,

YMeTn npuoOperaTh 3HaHUA B |[[IpakTHdeckue 3a1aHus
00JacTH OLIeHKH OrneHka 3QQeKTHBHOCTH MEPOTIPUATHIA TIO MTEPEX0 Ty Ha SHEprocOeperaronme ABUraTend U
MIPOCKTHBIX PEILICHHA; IMBUraTENN YIIyYIIEHHON KOHCTPYKLUH
pacrno3HaBaTh OrneHka 3QEKTUBHOCTH MEPOTIPUATHH 110 SHEPTOCOESPEKESHHIO TIPU MUTAHUN aCHHXPOHHBIX
3¢ EeKTHBHBIC PEUICHUS] |[TBUraTelei MOHMKEHHBIM HapsHKEHUEM Y —
0T He3((PEKTUBHBIX; Onenka 3QEeKTUBHOCTH MEPONPHUATHH 110 SHEProcOepeKEHUIO P YCTPaHEHUH XOJIOCTOrO X012 proaya
MIPUMCHATHb 3HAHUA 110 I[BHFaTeHeﬁ
OLIEHKE TEXHUKO-
9KOHOMHYECKHX
peuieHui;

Bnanets MOJYYeHHBIMU 3HAHUSMH (3aJIaHKS Ha pellleHne 3a/1a4 U3 npodeccroHanbHOi 001acTH, KOMIICKCHBIE 3a1aHuUs
B 00JIACTH OIIEHKH Bb100p paliioHaIBHOTO THITA HIIEKTPONIPUBO/IA U IIEPEXO0/T OT HEPETYIUPYEMOTO JIEKTPOIIPHBOIA
MIPOEKTHBIX PEIICHHH; K PEryIHPYEMOMY
METOAaMH pacyera CoBepIIeHCTBOBaHHE NPOLIEAYPHI BEIOOpa JBUraTeseH
KPUTEPUEB OLICHKU OCHOBHBIE KPUTEPHH TIPH OIIEHKE SHEProd(HPEKTUBHOCTH TIPEATPUSTHSI
SHEPTEeTHUECKUX
00BEKTOB;
meroaukamu TOO
OHEPreTUYCCKUX
00BEKTOB;

3HaTh OCHOBHBIE oTpeiesicHus [ eopeTHuecKre BOIPOCH

DHEPrOMEHEPKMEHT

u nousatus npu TOO

C kaKkoii 1IeNIbI0 TPOBOANTCS (PMHAHCOBO-YKOHOMHUECKHH aHATIN3 Pe3yIbTaTOB DHEProayIuTa
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IIPOEKTOB,; UTo nOKHBI OTpakaTh 3HAYESHHUS 1IETIEBBIX MOKa3aTelNeil B 001acTH SHEProcOepekeH s 1
METOABI IPOBEACHUS MOBBIIICHHUS YHEPTETUIECKOH 3P PEKTHBHOCTH
T30 npoekTos; OCHOBHBIE MEPONIPUSITHS YHEPTOCOEPEIKECHHUS B CHCTEMAaX JIEKTPOCHAOKEHHS TPEATIPHUSTUS
COBpPEMEHHbBIE (OCHOBBI 5KOHOMUH 3JIEKTPO3HEPTUH [IPU MPOESKTUPOBAHUY U SKCIIITYaTaLUH IEKTPOYCTAHOBOK
MPOEKTHBIE peleHus no  |[[lorepu 3NMeKTpoIHEPruu B IMHUSAX dIEKTporepesayd
3¢ PEKTHBHBIM [ToTepu 3JIEKTPOIHEPTUH B CHIIOBBIX TpaHc(opmaTopax
sHEeprocOeperarIuM
TEXHOJIOTHSIM,

YMeTn npuoOperaTh 3HaHUA B |[[IpakTHdeckue 3a1aHus
00JIaCTH OLIEHKH Ornenka 3QEeKTUBHOCTH MEPOTIPUATHH 110 MEPEXOAY Ha IHEProcOeperaroIne JBUraTelu 1
MIPOCKTHBIX PEILICHHH; IMBUraTENN YIIyYIIEHHON KOHCTPYKLUH
pacno3HaBaTh Onenka 3 PEeKTUBHOCTH MEPONPHUSITUHN 11O SHEProcOEPEKEHUIO IPU MUTAHUN ACHHXPOHHBIX
3¢ GEeKTHBHBIC PEUICHUS |[TBUraTelei MOHMKEHHBIM HapsHKEHHUEM
0T Hed(PEKTHBHBIX; OrneHka 3QEKTUBHOCTH MEPOTIPUATHH 110 SHEPTOCOEPEKESHHUIO TIPH YCTPAHEHUH X0JIOCTOTO X071
NPUMEHSTh 3HAHUSA IO |IBUraTese
OLIEHKE TEXHUKO-
HKOHOMHYECKHX
peuieHui;

Bnanets MOJTYYCHHBIMH 3HAaHUSIMH (3a/laHHS Ha PeLeHne 3a/1a4 U3 Npo(ecCHOHaIbHOM 001acTH, KOMIJIEKCHBIE 3aaHuUs
B 00JIACTH OIIEHKH Bb100p paliioHaIBHOTO THITA AIIEKTPOTIPHBO/IA U IIEPEXO0/T OT HEPETYIUPYEMOT0 IEKTPOIIPHBOIA
MPOEKTHBIX PEIICHHIH; K PEryJIHpyeMOMY
METOAaMH pacyera CoBepIIEHCTBOBaHHE NPOLIEAYPHI BEIOOpa ABUraTeIeh
KPUTEPHUEB OLIEHKH OCHOBHBIE KPUTEPHH IIPU OLIEHKE SHEProd()(HEKTUBHOCTU MPEANPUATHS
SHEPTEeTHUECKUX
00OBEKTOB;
metoaukamu TOO
SHEPTETHUECKUX
0OBLEKTOB;

3HaTh pe3yabTaThI ConepaHue OT4eTa JOJDKHO BKIIIOYATh CIICAYIOIINE pa3aeibl:
HUCCIEN0OBAHUN U 1. Beenenue.

N IIpou3BoacTBEHHAS-

pa3paboTok n 2. TexHomorn4eckui mporecc 1exa, yCTaHOBKH, MEXaTPOHHOTO MOYJIS,

OpPraHu30BbLIBATH 3alIUTY
IIpaB Ha 00BEKTHI

POOOTOTEXHUYIECKON CHCTEMBL.

3. Texauyeckue XapPaKTCPUCTUKHU TEXHOJIOTHYCCKOU YCTAHOBKH, MEXAaTPOHHOI'O MOYJI,

IpCAAUIIIIOMHAs IIPpaKTUKa
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HMHTEJUIEKTYaJIbHON
COOCTBEHHOCTH;

POOOTOTEXHUYIECKON CHCTEMEL.

4. Kunematndeckasi cxema TEXHOJIOTHUYECKOW YCTAHOBKU MEXaTPOHHOTO MOJTYJIS,
[POOOTOTEXHUYECKOH CUCTEMBI.

5. TexHonorn4yeckue napaMeTpsl, ONPEAEIIIIONIIE Pa0OTy TEXHOIOTNIECKOH yCTaHOBKU
MEXaTPOHHOTO MOZYJISA, pOOOTOTEXHUYECKOH CUCTEMBI (BpeMs paboThl, BpeMs pa3roHa, BpeMs
TOPMO>KEHUS, BETMIMHBI YCKOPEHUS (3aMe/IeHNs1), MOMEHTHI MHEPIIMH, MOMEHTHI
COIIPOTHUBIICHUS U T.J

6. TexHnueckre XapakTepUCTUKH OCHOBHOT'O CHIJIOBOT'O 3JIEKTPOOOOPYIOBAHUS
(THPHCTOPHBIX peoOpa3oBaTeleii, THPUCTOPHBIX BO30YAUTENEH, TpebopazoBaTeneil 4acTOTHI,
MHBEPTOPOB, CUJIOBBIX BHIIPSIMUTENEH, JIEKTPUUECKUX ABUraTeIel, aBTOMAaTHUECKIX
BBIKJIFOUATENIEH, poccesiel, QUIbTPOB, THAPABIMYECKUX U THEBMAaTHYECKHUX JIEMEHTOB, U T.1.)
7. [IpuHuMnIManbHBIE NEKTPUUECKUE CXEMBI CHIIOBBIX LIETIEH 3JIEKTPOIPUBOJA
TEXHOJIOTHYECKOM YCTaHOBKH, MCXAaTPOHHOT'O MOYJIA, pO6OTOTeXHI/I‘-IeCKOI\/'I CHUCTEMBI.

8. DyHKIIMOHATBHBIE CXEMBI CUCTEMBI YIPABJICHHUS IPUBOAOM TEXHOJIOTUYECKOM
[YCTaHOBKH, MEXaTPOHHOI'O MOZYJISl, POOOTOTEXHUUECKON CHCTEMBI.

9. ANTOPUTMBI PabOTHI 3JEKTPO, THAPO, ITHEBMOIIPUBOJIA TIPH 0TPabOTKE 3a1aHHON
TE€XHOJIOTHH.

10. CIHCOK UCTIONIb30BAHHOMN JINTEPATYPHI.

YMeTh

BHEJPATDH PE3yIIbTATHI
HCCIIEIOBAHUHN U
pa3paboTok u
OpPTaHHU30BEIBATH 3AIUTY
MpaB Ha OOBEKTHI
HWHTEJJIEKTYaJIbHOM
COOCTBEHHOCTH,

CopeprkaHne 0T4eTa JOKHO BKJIFOYATH CIEAYIONINE Pa3ieiibl:

1. Bgenenue.

2. TexXHOMOTUYECKHA MPOIeCcC 1eXa, YCTAHOBKH, MEXaTPOHHOTO MOJIYJIA,
[POOOTOTEXHUYECKON CHCTEMBI.

3. TexHruuecKkre XapakTEPUCTUKU TEXHOJIOIMYECKONH YCTAHOBKHM, MEXaTPOHHOIO MOJLYJIs,
[POOOTOTEXHUYECKOH CUCTEMBI.

4. KunemaTtudeckas cxema TEXHOIOTHYECKON YCTAHOBKH MEXaTPOHHOTO MOIYJIS,
POOOTOTEXHUIECKON CHCTEMBL.

5. TexHoIOrnYecKre mapaMeTphl, ONPEACIIAIONIIe Pad0Ty TEXHOJIOTHUECKON YCTAaHOBKU
MEXaTPOHHOTO MOJYJISA, POOOTOTEXHUYECKOW CUCTEMBI (BpeMsi pabOThI, BpeMs pa3roHa, BpeMs
TOPMOJKEHUS1, BEIMYMHBI YCKOPEHUS (3aMe/JICHNs1), MOMEHTHI HHEPIIH, MOMEHTHI
COIIPOTHUBJICHUA U T.[

6. TexHUYECKHE XapaKTEPUCTUKUA OCHOBHOT'O CHIIOBOTO AJIEKTPOOOOPYAOBaHUS
(TUPUCTOPHBIX MTpeodpa3zoBaTeiell, THPUCTOPHBIX BO3OYAUTENEH, IpeOopa3oBaTesei 4acTOTHI,
MHBEPTOPOB, CUJIIOBBIX BBIHpHMHTeHeﬁ, OJICKTPUUYCCKUX ZIBPIFaTeJIeﬁ, ABTOMATHYCCKUX
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BBIKJIFOYATENIEH, poccesiell, GUIbTPOB, THAPABIMYECKUX U THEBMAaTHYECKHUX JIEMEHTOB, U T.1.)
7. [MpuHnunUaneHbIe IEKTPHYECKIE CXEMBI CHIIOBBIX LIEHEH AIIEKTPOIPHUBOAA
TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOT'O MOMYJISl, POOOTOTEXHUUECKON CUCTEMBL.
8. @DyHKIMOHATBHBIE CXEMBI CUCTEMBI YIPABJICHUS IPUBOAOM TEXHOJIOTUYECKOM
[YCTaHOBKH, MEXaTPOHHOTO MOYJISl, POOOTOTEXHUUECKON CHCTEMBI.
9. ANTOpUTMBI PabOTHI 3JEKTPO, THAPO, MTHEBMOIIPUBO/IA IPH OTPAOOTKE 3a1aHHOMN
TEXHOJIOTHH.
10. CIrCOK MCTIONB30BaHHOM JINTEPATYPHIL.
Bnanets CHOCOOHOCTHIO BHENPSTH |[ColepKaHue OTYeTa JOIDKHO BKIIIOUATh CIEAYIOIINE pa3aeibl:

pe3yiabTaThl 1. Brenenue.

HCCIEAOBAHUM U 2. TexHoaornYecKuil mpouece 1exa, ycTaHOBKH, MEXaTPOHHOTO MOy,

pa3paboTok u [POOOTOTEXHUIECKON CHCTEMBI.

OpTaHU30BBIBATH 3aAIIUTY (3. TexHnueckre XapakTePUCTUKH TEXHOIOTUYECKOH yCTAHOBKH, MEXaTPOHHOTO MOJYJISA,

paB Ha 00BEKTHI [POOOTOTEXHUYECKON CUCTEMBI.

HHTEJUIEKTYaIbHOM 4. Kunematnueckast cxema TEXHOJIOTHYECKOW YCTAHOBKU MEXaTPOHHOTO MOYJIS,

COOCTBEHHOCTH, POOOTOTEXHUYECKON CHCTEMBL.
5. TexHoMOTNYeCKUE MapaMeTpsbl, ONPEACISIONIIE PA0OTY TEXHOIOTHIECKOH YCTAaHOBKH

MEXaTPOHHOTO MOy, pOOOTOTEXHUYECKOH CUCTEMBI (BpeMs paboThl, BpeMs pa3roHa, BpeMs
TOPMOYKEHUS1, BEJIMUMHBI YCKOPEHUS (3aMEJICHNUS ), MOMEHTbBI HHEPLIH, MOMEHTHI
COTIPOTHUBIIEHUS U T.J

6. TexHHueckre XapakTePUCTUKH OCHOBHOT'O CHIJIOBOT'O 3JIEKTPOOOOPYAOBAHUS
(TUPHCTOPHBIX peoOpa3oBaTeieii, THPUCTOPHBIX BO30yAuTENeH, IpedbopazoBareneil 4acToOThI,
WHBEPTOPOB, CUJIOBBIX BBIIPSIMUTENEH, DJIEKTPUUIECKUX ABUTATENEH, aBTOMATHUECKHUX
BBIKJIIOUATENEH, pocceiel, QUIbTPOB, THAPABIMYECKUX U THEBMATHYECKHUX JIEMEHTOB, U T.]1.)

7. [IpyHIKIIHANBHBIE STEKTPUYECKHE CXEMBI CHIIOBBIX LIEMEN AIEKTPONPUBOIA
TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOTO MOYJISI, POOOTOTEXHUYECKOH CHCTEMBI.

8. QOYHKINOHAIFHBIE CXEMBI CHCTEMBI YIIPABIEHUS IIPUBOJIOM TEXHOJIOTUYECKON
YCTaHOBKH, MEXaTPOHHOT'O MOJLYJIsl, POOOTOTEXHUUECKON CHCTEMBI.

9. ANTOpUTMBI PabOTHI 3JEKTPO, TUAPO, THEBMOIIPHUBO/IA TIPH OTPaOOTKE 3a1aHHON
TEXHOJIOTHH.

10. Cucok MCNONb30BaHHOM JIMTEPATypBhI.

ITK-9 — cnocoGHOCTHIO K MOATOTOBKE TEXHMYECKOI0 3aJaHNsI HA IPOEKTHPOBAHNE MEXaTPOHHBIX U POOOTOTeXHHYECKHX CHCTEM HX MOJICUCTEM U OTAeJIbHbIX YCTPOICTB
€ MCNOJb30BAHNEM CTAHAAPTHBIX HCNIOJHUTEIbHBIX H YIPABJISAIOIINX YCTPOICTB, CPEACTB ABTOMATHKH, H3MEPHUTEIbHOI U BHIYHCJINTEIbHON TEXHUKH, 2 TAK/AKe HOBBIX
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YCTPOICTB M OACUCTEM

CraTtucTrdecKkas JNHaMHKa
ABTOMATHYCCKHNX CUCTEM

METOAbI HOCTpOCHI/IH
MopeIIeii, METO b
aHanu3a U CUHTE3a Npu
HCCIIEIOBAHUHN CUCTEM
YIIpaBIEHUS, IIpU
HaJU4YUH BO3MYIIAIOIIUX

3HaTh OCHOBHBIC TTOJIOKCHHS 1. Yro Takoe crieKTpaibHas TNIOTHOCTH CaydaiHoTo nporecca? CBA3b CIIEKTPATbHON TNIOTHOCTH
TEOPUHU CTATUCTHUYECKOHN |C KOPPETSAIIMOHHON (DyHKITHEH.
JUHAMMKH, IpUHIKIE 1 [2. [IpuBeauTe mpuMepsl BUAa CIEKTPaIbHON INIOTHOCTH JUIA Pa3iIUYHBIX CIyYaiHbIX MPOIECCOB.
MeToAbI mocTpoeHua 1 3. KakuMu BBIpaXKEHUSIMH 4acCTO alllIPOKCUMHUPYIOT CIIEKTPAIbHYIO INIOTHOCTh?
peoOpa3oBaHUs 4. Ilouemy mpu anmpoOKCUMALKHU CTIEKTPATbHOM INIOTHOCTH MCIIOJB3YIOT BEIPAXKEHUS, KOTOPbIE
Mojienieil cuctemM MOTYT OBITH IIPEACTABICHBI KaK (DYHKIIMU YaCTOTHI MM KaK ()YHKIIUH KOMIUIEKCHOH
yIpaBJIeHUS U nepeMeHHO’?
JIEHCTBYIOIIMX HA 5. Kak cBs3aHbI ClIEKTpasibHAS IUIOTHOCTh HAa BXOJE M BBIXOJIE€ CUCTEMBI?
cucTteMmy Bo3neicTBui;  |6. KakoBa cBsI3b CIEKTpaIbHOM MJIOTHOCTH C KPUTEPUAMHU KadecTBa yIpaBiIeHUs?
METO/IBI 7. UTo Takoe B3auMHasl CTIEKTpalibHas INIOTHOCTh U KaK OHA UCIOIb3yeTcs MPU CUHTE3€ CUCTEM
CTaTUCTUIECKOTO yIpaBieHUs?
onucanus Bo3aeiicteuil (8. [IpuBeauTe U MOSCHUTE PA3NTUYHBIEC BAPUAHTHI B3AUMHOI'O PACIIONOKEHUS aMILTUTYTHOM
Ha CHCTEMY U UX XapaKTePUCTUKH U CIIEKTPAIbHBIX IUIOTHOCTEH MMOJIE3HOTO CUTHAJIA U TIOMEXHU.
MOJICJINPOBAHNS; 9. Kakne MOXXHO BBIIEIUTD ITAIIBl IPU CUHTE3€ CUCTEMBI C 3aJaHHOU CTPYKTYpOH C MUHUMYMOM
METOAbI pacuéra u CpemHel KBapaTHIECKOHN OIMOKOM?
ONITUMU3AIIUN CUCTEM 10. Kak noiay4uTh aHAIUTHYECKON BRIpXKEHUE JIJIs1 MHTErpaja CIeKTPaJIbHON TNIOTHOCTH
TIPH CITyYalHBIX CITy4aifHOTO mpotecca?
BO3/ICHCTBHSAX; 11. IlpuBenure npuMep BbIpRXKEHUS JIs1 pacueTa WHTErpaia OT IpoOHO-PAIMOHAIEHON YETHOM
OCHOBHBIE METO/IBI (byHKIIUH.
CUHTE3a CUCTEM 12. Uto Takoe KoBapHallMOHHAS ¥ KOPPEISIMOHHA MaTPHIIbI?
YIpaBJICHUS pU 13. TloHsATHE aBTOKOPPEISAIMOHHON U B3aUMHOW KOPPEISIIMOHHON (PYHKIIHH.
HAJINYHUHU U3BECTHBIX 14. Kak paccuuraTh aBTOKOPPESILMOHHYIO (DYHKIHMIO B cpene excel.
XapaKTEpUCTUK 15. IIpuBeanTe MprMephl BUa aBTOKOPPEISIIMOHHON QYHKIIMY [T PA3TUUHBIX CITyYaifHBIX
CIly4aiHbIX [IPOLIECCOB.
BO3JICHCTBHH;

YmMmeTs NPUMEHSTh NpUHUMIBEL 1 |1. s 3a7aHHOTO Mpoliecca ONpPEAEINTe €ro KOPPEISUMOHHYI0 (YHKLIUIO M CHEKTPAIbHYIO

MJIOTHOCTBD.




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

nemMeHm Oyenounvie cpedcmaa 006pazoeamenvHoOl
pesyrvmamul 00yueHUs.
KOMNnemeHyuu npozpammol
BO3ACHCTBUI ) Ry (T) Sx(w))
CIy4aifHOTO XapakTepa, xtt)
Sx {w)=2570 AL &
HCIIOJIb30BaTh X(t)+4, R (T)=A% x () =250 A2 Be)
KOPPEISIIIIOHHbBIE .
(GyHKIMHU crydaiiHOro ¢ o *
5) Re(T) Sy (w)
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2. C ucnonp3oBanueM cpebl ViSSim orieHuTe BIMSHUE MapaMeTpOB HACTPONKH PEryJisiTopa Ha
CpelHee 3HauYCHHE KBaApara OMIMOKH PEryJIMPOBAHMS B 33JaHHOM KOHTYPE yIpaBlICHHS.
3. BpImonHWTE ONTHMH3ALMIO TAPAMETPOB HACTPOMKM pETynaTopa B 3aJaHHONH CHCTEME
YIpaBJieHHs C 33JaHHBIMHU NapaMeTpaMH BO3MYIIEHHH Uil JOCTHXECHUS MHHUMYyMa CPEIHETro
BHAYECHUS KBaApaTa OMIMOKH PETYIUPOBAHUSL.
Bnanets MPUHIATIAMA U 1. Ha Bxon F cuctemsl mosaHo BO3ACHCTBHE, NMEIOIIEE CITYIaHBIA XapaKTep CO CIIEKTPaIbHOU
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METOAaMHU
MOJIETTUPOBaHMS,
aHaJln3a, CHHTE3a CUCTEM
aBTOMaTHYECKOTO
yIpaBJieHUS MIPU
JICHCTBUU HA CUCTEMY
CIIy4YailHbIX
BO3JCHCTBHH;
HaBbIKaMHU
CaMOCTOSITETILHOTO
BEIOOPA METOJIOB
aHaJlM3a U CUHTE3a
CHUCTEM yTIpaBJIeHUS NIPU
UX MPOEKTUPOBAHUU B
COOTBETCTBHU C
TEXHUUYECKUM 3aJaHHEM
Ha pa3paboTKy;
HaBBIKAMHU
WCTIONIb30BAHUS IPU
MIPOEKTHPOBAHUHU CHCTEM
YCTPOKMCTB C TUIOBBIMU
CBOMCTBaMH;

TIMJIOTHOCTBIO S;:. HOJ'Iy‘II/ITC BBIPaXCHHUE JJIA CIIEKTpP ATbHOU IIJIOTHOCTHU CHUT'HAJIa
[paccorjiaCoBaHus:
peeynsmop oy F
=0 E U y
’ W (p) 2 W,(p) =

2. BrimonHuTe MOAENHPOBAHUE peaIU3alUU CIy4ailHOW BEIUYMHBI C 33JaHHBIM 3aKOHOM
pacIpenencHus.

04

0.35

E_)5 0 5

3. [yl 3aJaHHOM CHCTEMBI TIOJIyYUTE B aHAJTUTHYECKOH (PopMe 3aBUCUMOCTh CpPETHETO 3HAYCHHUS
KBaJpaTa OIIMOKM PpEryJMpOBaHUS OT IapaMeTpOB OOBEKTA, PETYJsITOpa W BO3MYILEHHI,
mpenoyaras, 4TO WX CIEKTpalbHAas IUIOTHOCTh MOXET OBITh IPEICTaBIC€HA BBIPAKEHHUEM

2DT
S(®)=———.:
(©) 1+ @*T?
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3HaTh

Hay4yHO-
UCCIIEIOBATEIbCKUE
pa3paboTKH HOBBIX
POOOTOTEXHUYECKHX U
MEXaTPOHHBIX CHCTEM,;

ConepxaHue OT4eTa JOJKHO BKIIOUATh CIEAYIOIUE pa3eibl:

1. Beenenue.

2. TexHomornveckuii mpouece 1exa, yCTaHOBKH, MEXaTPOHHOT'O MOAYJIS,
[POOOTOTEXHUYECKOW CHCTEMBI.

3. TexHnueckue XapakTepPUCTUKH TEXHOIOTUYECKOH yCTAaHOBKH, MEXaTPOHHOTO MOJIYJIA,
[POOOTOTEXHUIECKON CHCTEMBI.

4. Kunemarndeckasi cxema TEXHOJIOTHYECKOW YCTAHOBKM MEXaTPOHHOTO MOJTYJIS,
[POOOTOTEXHUYECKON CHCTEMBI.

5. TexHonorn4yeckue napaMeTpsl, ONPEACISIIONIIE PadOTy TEXHOIOTUIECKOH yCTaHOBKU
MEXaTPOHHOTO MOJYJISL, pPOOOTOTEXHUYECKON CUCTEMBI (BpeMsi pabOThI, BpeMsl pa3roHa, BpeMs
TOPMO>KEHHS, BETMIMHBI YCKOPEHUS (3aMe/JIeHNs1), MOMEHTHI MHEPIIMH, MOMEHTHI
COIIPOTHUBIICHUS  T.JI

6. TexHnueckre XapakTePUCTUKH OCHOBHOT'O CHIJIOBOT'O 3JIEKTPOOOOPYIOBAHUS
(THPHCTOPHBIX TpeoOpa3oBaTelieli, THPUCTOPHBIX BO30YIUTENEH, IpedopazoBaTeeil 4acTOTHI,
WHBEPTOPOB, CUIIOBBIX BHINIPSIMUTENEH, JIEKTPUUECKUX ABUraTeIel, aBTOMaTHUECKIX
BBIKJIFOYATENEH, qpocceiel, GUIbTPOB, THAPABIMYECKUX U THEBMAaTHYECKHUX 3JIEMEHTOB, U T.1.)
7. IIpuHUIMNIMATBHBIE AIEKTPUYECKUE CXEMbI CHIIOBBIX LIENEN 3JIEKTPOIIPHUBO/IA
TEXHOJOTHYECKOM YCTaHOBKH, MCXAaTPOHHOT'O MOYJIA, pO6OTOTeXHI/I‘IeCKOI\/'I CHUCTEMBI.

8. DyHKIOHATBHBIE CXEMBI CUCTEMBI YIPABJICHHUS IPUBOIOM TEXHOJIOTUYECKOM
[YCTAaHOBKH, MEXaTPOHHOT'O MOAYJIS, POOOTOTEXHHUECKON CUCTEMBI.

9. ANTOPUTMBI PabOTHI 3JEKTPO, THAPO, ITHEBMOIIPUBOJIA TIPH 0TPabOTKE 3a1aHHON
TEXHOJIOTHH.

10. CIHUCOK UCTIONIb30BAHHOMN JINTEPATYPHI.

IIpon3BoacTBEHHASA-
[IpEIIUIITIOMHAsS] IPAKTHKA

YMeTh

Yy4acTBOBATh B KAUECTBE
WCTIOJTHUTENIS B HAYYHO-
HCCIEA0BATENbCKUX
pa3paboTKaxX HOBBIX

CoiepkaHue OTYeTa JOIDKHO BKITIOYATh CIICAYIOIINE Pa3aeibl:

1. Bgenenue.

2. TexHoMornYeckuii mporece 1exa, yCTaHOBKH, MEXaTPOHHOTO MOYJIS,
000TOTEXHUYECKON CUCTEMBI.
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POOOTOTEXHUIECKUX U
MEXaTPOHHBIX CUCTEM,;

3. TexHUYECKIE XapaKTePUCTUKN TEXHOJIOTHIECKON YCTAaHOBKH, MEXaTPOHHOT'O MOJTYJIS,
[POOOTOTEXHUYECKOH CUCTEMBI.

4. Kunematndeckasi cxema TEXHOJIOTHUECKOW YCTAHOBKU MEXaTPOHHOTO MOJTYJIS,
POOOTOTEXHUIECKON CHCTEMBL.

5. TexHonoOrNYeCKUe MapaMeTpsl, ONpEACISIIONINE PA0OTy TEXHOIOTUIECKOH yCTaHOBKU
MEXaTPOHHOTO MOJYJIS, pOOOTOTEXHUYECKON CUCTEMBI (BpeMsi paboThI, BpeMs pa3roHa, BpeMs
TOPMO’KEHUS, BETMIMHBI YCKOPEHUS (3aMe/JICHNs1), MOMEHTHI HHEPIIFH, MOMEHTHI
COTIPOTHUBIICHUS U T.JT

6. TexHnueckre XapakKTePUCTUKH OCHOBHOTO CHIJIOBOTO 3JIEKTPOOOOPYIOBAHHUS
(TEPUCTOPHBIX MTpeobpazoBaTenell, THPUCTOPHBIX BO3OyIuTENeH, mpebopa3oBaTenei 4acToTHl,
WHBEPTOPOB, CHJIOBBIX BEITIPSMUTEINEH, TIEKTPUISCKUX ABUTATENCH, aBTOMATHIECKUAX
BBIKJIIOYATENEH, Ipoccenel, GUIbTPOB, THAPABIMYESCKUX U THEBMATHYECKUX 3JICMEHTOB, U T.11.)
7. IIpuHuMnIManbHBIE NEKTPUUECKUE CXEMBI CHIIOBBIX LIETIE 3JIEKTPOIPUBOJA
TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOTO MOYJISI, POOOTOTEXHUIECKOH CHCTEMBI.

8. QOYHKINOHAIEHBIE CXEMbI CHCTEMBI YITPABIEHUS IIPUBOJIOM TEXHOJIIOTUIECKON
[YCTaHOBKH, MEXATPOHHOI'O MOJIYJIsl, POOOTOTEXHUYECKOH CHCTEMBI.

9. AJTOpUTMBI PabOTHI 3JEKTPO, THAPO, THEBMOITPUBO/IA ITPH OTPaOOTKE 3aJaHHON
TEXHOJIOTHH.

10. CImcoK MCTIOIH30BAHHOM JTUTEPATYPHI.

Bnanets

CIIOCOOHOCTBIO
Y4acTBOBAaTh B KAUECTBE
WCTIOJIHUTENS B HAYYHO-
HCCIIEA0BATEIbCKIX
pa3paboTKax HOBBIX
POOOTOTEXHUYECKUX U
MeX&TpOHHBIX CUCTEM,

CopepixaHue 0TYETA JODKHO BKIIFOUATH CIEAYIONIUE Pa3eiibl:

1. Bgenenue.

2. TexHomornvyeckuii mporece 1exa, yCTaHOBKH, MEXaTPOHHOTO MOYJIS,
[POOOTOTEXHUYECKON CUCTEMBI.

3. TexHUYECKHE XapaKTEPUCTUKU TEXHOJOTHUYECKOH YCTAaHOBKH, MEXaTPOHHOI'O MOJTYJIS,
POOOTOTEXHUUECKOW CHCTEMBI.

4. KunemaTtndeckast cxema TEXHOJIOTHYECKOH YCTAHOBKH MEXaTPOHHOI'O MOYJIS,
POOOTOTEXHUIECKON CHCTEMBL.

5. TexHOMOrNYECKHE MTapPaMETPEI, OIPEACIISIONIIe Pab0Ty TEXHOJIOTUYECKOH YCTAaHOBKH
MEXaTPOHHOTO MOJYJISA, POOOTOTEXHUYECKOW CUCTEMBI (BpeMst pabOThI, BpeMs pa3roHa, BpeMs
TOPMOJKEHHS, BEIMYMHBI YCKOPEHUS (3aMEe/JICHNs), MOMEHTBI HHEPLIMH, MOMEHThI
COTIPOTHUBIICHUS U T.JT

6. TexHUYECKHE XapaKTEPUCTUKU OCHOBHOT'O CHIIOBOTO AJIEKTPOOOOPYAOBaHUS

(TUPUCTOPHBIX MTPeoOpa3oBaTesicii, THPUCTOPHBIX BO30yAUTENeH, Tpedopa3oBarTesiei YacToThl,
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MHBEPTOPOB, CUIIOBBIX BBIHpHMI/ITCJICI;'I, SJIICKTPUYICCKUX HBHF&TEHEﬁ, ABTOMATHYCCKUX
BI;IKJ'IIO‘IaTeJ'ICI\/'I, HpOCCGHeﬁ, (I)I/IHI)TpOB, TUAPABINYCCKUX U THEBMATHUYCCKUX 3JICMCHTOB, U T.H.)

7. [TpuHnunuansHbIe IEKTPUUECKIE CXEMBI CHIIOBBIX LIEHEH AIIEKTPONPUBOAA
TEXHOJIOTHYECKOH YCTaHOBKH, MEXaTPOHHOTO MOIYJISI, POOOTOTEXHUYECKON CHCTEMBL.

8. OyHKIMOHATBHBIE CXEMBI CHCTEMBI YIPABJICHHUS IPHUBOAOM TEXHOJIOTUYECKOM
[YCTAaHOBKH, MEXaTPOHHOT'O MOAYJISl, POOOTOTEXHUUECKON CUCTEMBI.

9. AJTOpUTMBI PabOTHI 3JEKTPO, THAPO, THEBMOITPUBOA TP OTPaOOTKE 3aJaHHOMN
TEXHOJIOTHH.

10. CIucoK UCTIOIh30BAHHOM JTUTEPATYPHIL.

MNK-10 — cnoco0HOCTHLIO YyacrBOBaThH B paspaﬁoTRe KOHCprKTOpCKOﬁ u HpOCKTHOﬁ AOKYMCHTAUHU MEXATPOHHBIX H pOﬁOTOTeXHI/I'leCKHX CHUCTEM B COOTBECTCTBHUH C
HMMCHOINUMHUCH CTAHIAPTAMHU U TEXHUICCKHUMHU YCJIOBUAMHA

3HaTH

COBpPEMEHHBIC CTaHAAPTHI
U TCXHUYCCKHEC YCIIOBUSI,

1. Yro Takoe cucreMa aBToMaTH3upoBaHHOTO poekTuposanus (CAIIP)?

2. Chopmynupyiite 1iesb IPUMEHEHNSI CHCTEMBI aBTOMATH3UPOBAHHOTO MPOSKTUPO-BAHHSI.
3. UeM xapakTepusyeTcs CTeleHb aBTOMAaTHU3alMU Tpoliecca MPOeKTUPOBAHUS?

4. Uro Takoe unterpupoannas CAIIP?

5. Ilepeuncnure OCHOBHBIE BUIbI ()OPMATIBHOTO ONHMCAHUSI OOBEKTOB MIPOEKTHPOBA-HUSI.

6. Kakue cBeficHHs JaeT NPOSKTUPOBIIMKY (hYHKIIMOHAIBHOE OMUCaHNe?

7. Kakue (hyHKIMH BBITIOIHSIET aBTOMaTH3UPOBaHHOE pabodee MecTo monb3oBarens (APM)?
8. KakuM OCHOBHBIM IIPUHLIMIIAM JTOJKHA yI0BIETBOPpATH CAIIP?

9. UTo Takoe anropuT™M NpOeKTHPOBAHUS?

10. Uto Takoe aIropuTMHIECKOE IPOCKTHPOBAHNE?

11. Yro Takoe npoekTHas 3agaya?

12. Uto Takoe MpOeKTHAas oreparus’?

13. Uto Takoe mpoekTHas mporeaypa’

14. Kakyio TUITMYHYIO IOCIIEN0BATELHOCTD ONEPALi COOEPKUT POEKTHAS pole-aypa?
15. Yto Takoe MpoeKkTHOE peleHue?

16. Kakue npoeKTHbIe pemeHus Ha3pIBalOTCA ONTUMAIbHBIMHE?

17. B xakux (pparMeHTax MpOeKTUPOBAHUS L1eI1ecO00pa3HO MIPUMEHITH aBTOMATH3a-1IHI0?
18. B kakux ¢parmeHTax NpOEKTUPOBAHHS HELEIeCO00Pa3HO MPUMEHITh aBTOMAaTH-3a1HI0?
19. Kakne BO3MOXHOCTH JIOJKHA MIPEAOCTABIATH MPoeKTUpoBIKYy CAIIP?

20. Kakue tTpe6oBanus npeabsapisier CAIIP k nmpoexTupoBunkam?

21. Yro Takoe 0000ILIEHHBIN alTOPUTM aBTOMAaTH3UPOBAHHOTO MpoekThupoBanus (AIIP)?
22. Kakue 3tarsl BXOJAT B 00001eHHY0 mpoteaypy AIIP?

CHCTEMBI
ABTOMAaTH3UPOBAHHOTO
POCKTHPOBAHUSI
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23. Kakue meiicTBHS BKITIOYACT B ceOsI pEIICHHIE OTIIAIOYHON M OCHOBHOM 3a1a4?
24. Ilepeuncnure Buapl odecreucHust CAIIP.

25. YUro Takoe Texundeckoe odecrniedenne CAIIP?

26. Uto BXOOUT B cocTaB TexHnaeckoro obecneuenust CAIIP?

27. Yro Takoe MareMaTnieckoe obecriedyeHue?

28. Uro BkmtovaeT B cebst Maremarnueckoe obecrieuenue CAIIP?

29. Uto Takoe MOAEIHpOBaHUE?

30. IlepeuncauTe OCHOBHBIE BUABI MOACIUPOBAHMSL.

31. [lepeuncaure TpeGOBaHMs, TPEABSIBISIEMbIC K MATEMAaTHIECKAM MOJICIISIM.
32. Kakue ¢popMbl ypaBHEHHI UCIIONB3YIOTCS B MATEMAaTHUECKAX MOJIETISIX, IPUMEHSI-EMBIX B
CAIIP?

33. Uto Takoe mporpammuoe ooecrnieuenue CAIIP?

34. Ha kakue JBe TPYIIIBI OPa3ACsaIoT Bce nporpammuoe obecneuenue CAIIP?
35. Uto BXxoauT B o0Iriee mporpaMMHoe obecriedeHue?

36. UTo BXOIWT B CHEIMAFHOE IPOTPaMMHOE o0ecTieueHre?

37. Kakue neiicTBUS BBIMIOJIHAIOTCS Ha 3Tare pa3padoTKH CHEHaTIbHOTO IPOrpaMM-HOTO
oOecrieueHus?

38. UTo Takoe onepalroHHas cuctema?

39. Kakuie pyHKIIUM BBIMOJHSET ONEepallioHHas cucrema?

40. Yto Takoe npepbIBaHUs?

41. Yto Takoe npaiiBepsi?

42. Yrto takoe aiin?

43. Ha kakue Tpynmbl ToApa3IeisioTCs BCe MOIb30BaTeNIN?

44. Kakue mporpaMmbl Ha3bIBalOTCS PE3UICHTHBIMU ?

45. Ilepeuniciute OCHOBHBIE (DYHKITUH CETH.

46. [TepeuricnuTe pa3HOBUIHOCTH BBIYHCITUTENHLHBIX CETEH?

47. Ilepeurcnure TpeOOBaHUS K IPOrpaMMHOMY 00ECTIEUCHHUIO CETEH.

48. 13 KakuX KOMIIOHEHT COCTOSIT CUCTEMBI IPOrPaMMHUPOBAHUS?

49. Uro Takoe TpaHcasITOp?

50. Uto Takoe OMOIMOTEKH PyHKIINI?

51. UTo Takoe KOMIIOHOBIIIHUK?

52. Ha xakuie BUIBI TOIPA3ICIISIIOT TPAHCISTOPHI?

53. Kakue nporpaMMbl OTHOCST K 00padaThIBatOIIM?
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54. Uto Takoe MaKeThl IPOrpaMM OOIIEeTO Ha3HAUCHIS ?

55. Ha xakue BUABI AT MaKEThl MPOrpaMM OOIIEro Ha3HaueHHs ?

56. Uto Takoe makeT NpuKIagHbIx nporpaMm CAIIP?

57. [lepeuncaure TpeGOBaHMs, IPEABIBISIEMbIC K ITAKETaM IIPUKIIAIHBIX [IPOTPAMM.
58. Uto Takoe OUOIMOTEKa NPUKIaTHBIX MOAYJICH?

59. Ha kakue Tpynmbl JeJsT cpelicTBa MAIIMHHOMN rpaduku?

60. Ha xakue rpyIisl IeasT AUATIOTOBbIE CUCTEMbI KOJUIEKTUBHOTO 1ojab30Banus CAIIP?
61. Uro Takoe nHPpOpMamoHHOE oOecrieueHue?

62. [lepeuncnrute OCHOBHBIMH KOMIIOHEHTHI HH()OPMAIIMOHHOTO 00EeCTICYEeHUSI.
63. Uto Takoe OaHK maHHBIX (OaHK 3HAHWI)?

64. Yto Takoe 0a3za 1aHHBIX?

65. Uto Takoe 6aza 3HaHUH?

66. Uto Takoe CYBJ1?

67. Ilepeancnure Trmbl popmupoBanus (HaiaoB 6a3bl JAHHBIX.

68. UTo Takoe TUHIBUCTHYECKOE oOecredeHue?

69. Uto Takoe popMaNbHBIN A3BIK?

70. Uto HazbIBatOT Mopdoorueii popmMarbHOTO S3bIKa?

71. UTo cocTaBisieT CUHTAKCUC SI3bIKA?

72. YTOo HaA3BIBAIOT CEMAHTUKOMN S3bIKa?

73. U3 kakux yacTeit cocTouT IUHrBHCcTHYecKoe obecrieuenne CAIIP?

74. IlepeuncnuTe S3bIKOBBIE CPEACTBA OIMMCAHUS YIIPABISIOMIETO IMHTBUCTUIECKOTO
obecnieuenuss CAITP?

75. Ilepeunciaute BUbI Y€I0BEKO-MAIIMHHOTO OOIICHHUS.

76. IlepeuncnuTe ypoBHU SI3BIKOB IPOrPaMMUPOBAHHS.

77. llepeancnure GyHKIMH S3BIKOBBIX ITPOIIECCOPOB.

78. I3 xakuX OJIOKOB COCTOSIT SI3bIKOBBIE MTPOIIECCOPHI?

79. Uto Takoe MeTonuueckoe odecreueHue?

80. Kakne 1oKyMeHTHI BXOAAT B MeToauueckoe odecrieuenne CAITP?

81. UTo BXOAUT B ONMHUCAHNE IPOSKTHBIX MPOTIeayp?

82. Uto Takoe opraHn3almoHHOe obecrieuenne?

83. Kakue marepualiel OTHOCSTCS K Opranu3aionHomy odecneuennto CAITP?

YMeTh

pa3pabaTtsiBaTh
KOHCTPYKTOPCKYIO H

KOHTpOJ’IBHBIe BOIIPOCHI K 9K3aMCHY:

1. OcHoBbI paboTh! ¢ rpadguuecknM peaakropom KOMITAC. TToctpoeHre BUIOB JIeTalH,
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MPOCKTHYIO BaroTHEHUE MITaMIIA.

JOKYMEHTAIINIO, 2. [locTpoenue conpspkeHU U HAHECEHUE Pa3MEPOB.
3. Mcnonk3oBaHue JTOKAJIBHBIX CUCTEM KOOPIUHAT MPH MOCTPOCHUN
M300paKCHAN U3IEITHI.
4. BrIinonneHrne reoMeTpuIecKuX MOCTPOCHUH € UCTIONB30BaHUEM KOMaH]]
penaktupoBanus. Mcnonp3oBanne MeHeIKepa ONOIMOTEK MPH MOTYYCHUH OJHOTUITHBIX
M300pakeHNH depTexKeit.
5. Coznanne 3 D monmenmn. OCHOBHBIE AiieMeHTHI nHTepdeiica 3 D MonenpoBaHwsL.
6. Co3pmanue 3D Moaenu ¢ UCIIOIB30BAHUEM BCIIOMOTATENIBHBIX OCEH U MIIOCKOCTEH.

Braners HaBBIKAMU YYaCTHUs B [MpakTuyeckue 3aJaHus:

paspaboTke 1. dopMupoBaHHE YEPTEKA JCTAIH 10 33J]AHHOMY BapuaHTy. [locTpoeHHe 0OCHOBHBIX

KOHCTPYKTOpCKOi n  (BU/OB.

MPOEKTHOI 2. [ocTpoenue pa3pe3oB 1 BUAOB, HAHECEHHE OCHOBHBIX pPa3MEpOB.

TOKYMEHTALII, 3. Pabora ¢ pparmenramu. O(boplvineﬂne crieru(uKaIyy.
4. Coznanvie hparmMeHTa 3aJaHHON JETaNH.
5. OdopmiieHHe YepTeka 3aJaHHOM JISTalIu BpallleHus. BhIMOHEHNE OCHOBHBIX BUJIOB,
[pa3pe3oB, HAaHECEHHE Pa3MEPOB.
6. Odopmienne 3aganaoi netanu B 3-D.

3HaTh MOATOTOBKY TEXHHUKO- CoJiep)kaHue OTYETa JOJDKHO BKITIOYATh CIICAYIOIINE pa3ieibl:

3KOHOMUYECKOI'0 1. Bsenenue.

00OCHOBaHUS MPOEKTOB  [2. TexHOoIornYecKuii Npouece 1exa, ycTaHOBKH, MEXaTPOHHOTO MOJYJIs,

CO3JTaHHS MEXATPOHHBIX  [POOOTOTEXHUUYECKON CHCTEMBI.

U poOOTOTEXHUYECKUX  [3. TexHMueckre XapaKTePUCTHKH TEXHOIOTNIECKOH YCTAHOBKH, MEXaTPOHHOTO MOJTYJIS,

CHUCTEM, UX ITIOJACHUCTEM U pO6OTOTeXHH‘IeCKOﬁ CHUCTEMBI.

OTJICTTLHBIX MOJYJICH; 4. Kunematndeckas cxema TEXHOJIOTHYECKOW YCTAHOBKH MEXaTPOHHOTO MOJTYJIS,
[POOOTOTEXHUYECKON CHCTEMBI. TIponsBoCTBeHHAA-
5. TexHoMOTNYeCKUE MapaMeTpsbl, ONPEACISIONINE PA0OTY TEXHOJIOTHIECKOH YCTAHOBKH [PE/UIHIIOMHAS HPAKTHia

MEXaTPOHHOTO MOJYJIS, pOOOTOTEXHUYECKOH CUCTEMBI (BpeMsi pabOoTHI, BpeMs pa3roHa, BpeMs
TOPMOYKEHUS1, BEIMYMHBI YCKOPEHUS (3aMEJICHNUS ), MOMEHTBI WHEPLIH, MOMEHTBI
COTIPOTHUBIICHUS U T.JI

6. TexHnuecKkre XapaKTePUCTHKH OCHOBHOTO CHIIOBOTO 3JIEKTPOOOOPYAOBAHHS
(TUPHCTOPHBIX IpeoOpa3oBaTeiel, THPUCTOPHBIX BO30yAUTENEH, IpebopazoBarTeneil 4acToOThI,

MHBCPTOPOB, CUJIIOBBIX BBIHpﬂMHTCJ'Ieﬁ, IJICKTPUYCCKUX ,Z[BHI‘aTeJ'IefI, ABTOMAaTHYCCKHX
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BBIKJTFOUATEINICH, 1pocceneid, pUiIbTpoB, THAPABINIECKIX U ITHEBMATHYECKUX HIIEMEHTOB, H T.11.)
7. [MpuHnunuansHbIe IEKTPHYECKIE CXEMBbI CHIIOBBIX LIENEH AIIEKTPOIPHUBOAA
TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOT'O MOMYJISl, POOOTOTEXHUUECKON CUCTEMBL.

8. @OyHKIMOHATIBHBIE CXEMBI CHCTEMBI YIIPABICHUS IIPUBOAOM TEXHOJIOTHIECKOMH
[YCTaHOBKH, MEXaTPOHHOTO MOYJISl, POOOTOTEXHUUECKON CHCTEMBI.

9. ANTOPUTMBI PabOTHI 3JICKTPO, TUAPO, ITHEBMOIIPUBOJIA TIPH 0TPabOTKE 3a1aHHON
TEXHOJIOTHH.

10. CIrCOK MCTIONB30BaHHOM JINTEPATYPHIL.

YmeTh

y4acTBOBATh B
MOJITOTOBKE TEXHUKO-
SKOHOMHUYECKOTO
000CHOBaHUS IIPOEKTOB
CO3J/IaHUS MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX
CUCTEM, UX TOJICUCTEM U
OTAEJIbHBIX MOJTYJIEH;

ConepaHue OT4eTa JODKHO BKIIOYATh CIICAYIOIINE pa3ieibl:

1. Bgenenue.

2. TexHONMOrMYECKMIA TIpOIIEcC IeXa, YCTAHOBKU, MEXaTPOHHOT'O MOJTYJIS,
[POOOTOTEXHUIECKON CHCTEMBI.

3. TexHuueckue XapakTEPUCTUKU TEXHOJIOIMYECKOW YCTAHOBKH, MEXaTPOHHOIO MOYJIs,
[POOOTOTEXHUYECKOW CHCTEMBI.

4. Kunemarnyeckas cxema TEXHOJIOTUYECKON yCTAaHOBKH MEXaTPOHHOTO MOTYIIS,
[POOOTOTEXHUYECKOW CHCTEMBI.

5. TexHoMOTNYeCKUE MapaMeTpsbl, ONPEACISIONIIE PA0OTY TEXHOIOTHIECKOH YCTAaHOBKH
MEXaTPOHHOTO MOJTYJIsI, POOOTOTEXHUYECKOI CUCTEMBI (BpeMs padOThI, BpeMsl pa3roHa, BpeMs
TOPMOJKEHUSI, BETMYMHBI YCKOPEHUS (3aMEIJICHUS ), MOMEHTBI HHEPIIH, MOMEHTBI
COIIPOTHUBJICHUA U T.[

6. TexHnYecKHre XapaKTepUCTUKU OCHOBHOT'O CHIIOBOTO DIIEKTPOOOOPYJOBAHHUS
(TUPUCTOPHBIX MpeoOpa3oBaTeieil, THAPUCTOPHBIX BO30OYyANTENEH, Tpedopa3oBaTeeil 4acToThl,
HMHBEPTOPOB, CUJIIOBBIX BBIHpHMI/ITCJ'ICﬁ, QJICKTPUUYCCKUX IIBI/IFaTeJIeﬁ, ABTOMAaTHYCCKUX
BBIKJIIOUATENEH, pocceiel, QUIbTPOB, THAPABIMYECKUX U THEBMATHYECKHUX JIEMEHTOB, U T.]1.)
7. [TpuHIMIIHATBHBIE YIEKTPHYECKUE CXEMbI CHIIOBBIX IETICH IIEKTPONPUBO/IA
TEXHOJIOTHYECKON YCTaHOBKH, MEXAaTPOHHOT'O MOYJIA, pO6OTOTeXHI/IIIeCKOI>'I CHUCTEMBI.

8. OYHKIMOHAIBHBIE CXEMBI CUCTEMBI YIIPABIICHUS IPUBOJIOM TEXHOJIOIMYECKOU
YCTaHOBKH, MEXaTPOHHOT'O MOJLYJIsl, POOOTOTEXHUUECKON CHCTEMBI.

9. ANTOpUTMBI PabOTHI 3JIEKTPO, TUAPO, ITHEBMOIIPHUBO/IA IPH 0TPabOTKE 3a1aHHON
TEXHOJIOI'NH.

10. CHHUCOK UCTIONIb30BAHHON JINTEPATYPHI.

Bnanets

TOTOBHOCTBIO
Y4aCTBOBATh B

CopeprkaHue 0TYEeTa JOKHO BKJIFOUATH CIEAYIONINE Pa3ieiibl:
1. Beenenue.
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MOJITOTOBKE TEXHHUKO-
SKOHOMHUYECKOTO
000CHOBaHUS IPOEKTOB
CO3JTaHHS MEXaTPOHHBIX
1 POOOTOTEXHUYECKUX
CHUCTEM, UX ITOJACHUCTEM U
OTIEJBHBIX MOAYJIEH;

2. TexHomorn4Yeckuit mporecc 1exa, yCTAaHOBKH, MEXaTPOHHOTO MOMYJIS,
[POOOTOTEXHUYECKOH CUCTEMBI.

3. TexHuueckre XapakTePUCTHKH TEXHOTOTUIECKOH YCTAaHOBKH, MEXaTPOHHOTO MOJYJIS,
POOOTOTEXHUIECKON CHCTEMBL.

4. Kunematnueckas cxema TEXHOJIOTHUIECKOW YCTAHOBKH MEXaTPOHHOTO MOJTYJIS,
[POOOTOTEXHUUECKON CHCTEMBI.

5. TexHoMoOrnYeckue mapaMeTpsl, ONPEACIIIONHE PA0OTY TEXHOIOTUIESCKOH YCTaHOBKU

MEXaTPOHHOTO MOZYJISA, POOOTOTEXHUYECKOM CUCTEMBI (BpeMs paboThl, BpeMs pa3roHa, BpeMs
TOPMO>KEHUS, BETMIMHBI YCKOPEHUS (3aMe/JIeHNs1), MOMEHTHI MHEPIIMH, MOMEHTHI
COIIPOTHUBIICHUS U T.J

6. TexHnueckue XapakTepUCTUKU OCHOBHOT'O CHIJIOBOT'O 3JIEKTPOOOOPYIOBAHUS
(THPHCTOPHBIX peoOpa3oBaTeeii, THPUCTOPHBIX BO30YIUTENEH, pebopazoBaTeneil 4acTOTHI,
MHBEPTOPOB, CUJIIOBBIX BI)IHpﬂMI/ITeJ'ICI‘/'I, QJICKTPUYCCKUX [IBI/IFaTeJIefl, ABTOMAaTHYCCKUX
BBIKJIFOYATENEH, pocceiel, QUIbTPOB, THAPABIMYECKUX U THEBMAaTHYECKHUX JIEMEHTOB, U T.1.)

7. [TpuHIMIHATBHBIE YIEKTPHYECKUE CXEMbI CHIIOBBIX IIETICH AJIEKTPOIPHBO/IA
TEXHOJIOTHYECKOH YCTaHOBKH, MEXaTPOHHOT'O MOJIYJISl, POOOTOTEXHUUECKON CUCTEMBL.
8. @OyHKIMOHATIBHBIE CXEMBI CHCTEMBI YIIPABJICHUS ITPUBOAOM TEXHOJIOTHYECKON
YCTAaHOBKH, MEXaTPOHHOTO MOAYJISl, POOOTOTEXHHYECKOW CHCTEMBI.

9. ANTOPUTMBI PabOTHI 3JIEKTPO, TUAPO, ITHEBMOIIPUBOJIA TIPH 0TPabOTKE 3a1aHHON
TEXHOJIOTHH.

10. CIHCOK UCTI0NIb30BAHHOMN JINTEPATYPHI.

I1K-11 — roTOBHOCTHIO pa3padaThbIBaTh METOANKY MPOBEAEHUS IKCIIEPUMEHTAIBHBIX HCCIeI0BAHNI U UCTILITAHUI MEXaTPOHHOM MU POOOTOTEXHUYECKOH CHCTEMBI,
CIOCOOHOCTHIO YYACTBOBATH B NMPOBeeHMN TAKHX HCIBITAHUI M 00padoTKe UX Pe3yJbTATOB

3HaTh oburue npasuia Teopernyeckre BOIIPOCHI:
MIPOBEACHUS Ilens 1 3a7a4n SKCIIEPUMEHTA
3KCIIEPUMEHTOB, McTouHnKN OIMOOK NPY M3MEPEHUAX
COBpPEMEHHBIE METOIBl  [JIMCKpETHAs ¥ HETIPEPBIBHASL CIIy4alHbIE BEJIMYMHBI
HCCIIEIOBAHHS; ["enepasbHbIE U BEIOOPOYHBIE TAPAMETPHI PACTIPEIEIICHHS
METO/JIbl HAIAIKH HopManbHBIN 3aKOH paclpeneneHus
MEXaTPOHHBIX OCHOBHBIE 33/1a41 MATEMATHYECKOW CTATHCTUKU
YCTPOKCTB; CraTucTryecKre KPUTEPHH U UX PUMEHEHHE
[Inans! penieHns 3agad MaTEMATUYECKON CTATUCTUKHU
YmMmeTs MIPOBOANTH U3MepeHus  [[IpakTuyeckue 3a1aHus:

Teopus sKcriepuMeHTa U
MCCIIEIOBAHUS CUCTEM




CmpyxmypHulil Tanupyemsie CmpyxmypHuvltl 21eMeHm
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MIPU UCTIBITAHUSIX
o0opynoBaHusI;
BBIOMPATH METOBI
SKCIIEPUMEHTAIbHOU
paboThI U HEOOXOUMOE
00opyIOBaHHUE;
MPOBOJUTDH HANAJIKY
COBpPEMEHHBIX
KOMIIJICKTHBIX
YCTPOKCTB;

OnpenenauTts BEPOATHOCTh TOTO, YTO CONPOTHBIIEHUE PE3UCTOPOB B APTHUH, IPUTOTOBICHHOM K
oTmpaBke, He mpeBocxoaut 50 Om, eciu U3BECTHO, UTO L4 =45 OM 1 o’ =25 OMZ, 3aKOH
pacripefesieHust HOpMaJIbHBIM.

TpebyeTcst OLICHUTH MaTEMaTHUECKOE OKHUAHUE TOKA ITEPEropaHus MIaBKHUX BCTABOK MAPTUH
npenoxpannuteneit Tama [1P-2 ¢ HoMHHATBEHEIM TOKOM OTKIIOUeHHS loTk =100 A, ecnm n3BecTHA
reHepaibHas AUCIEPCHsI TOKA Ieperopanus (Ha OCHOBAaHUM NPEABLIYIINX HUCIIBITAaHU] ), paBHAs

= 25 A2 u pe3ynbTaT OJHOTO UCTIBITAHUS MPeJoXpaHuTels u3 3Tor maptuu 10 = 95 A. 3akon
pacIpeneseHus 3HaYEHUM TOKa IeperopaHuss HopMalbHbI. [J1sl penieHus 3aa4u UCI0JIb3yeM
U-pacnipenenenue.

Onpenennts 00beM BBIOOPKH (KOIWYECTBO HM3MEPEHHi), TO3BOJSIONIMNA OLECHUTH /4 TOKA|

. 2

neperopanus npeaoxpanuteneif ¢ TounocTeio T 1 A u ¢ p = 0,95, eciiu M3BECTHO, YTO o, =16
2

A”.

2.4

n>| —-196 | =63.
2

[pu 06padoTke BEIGOPKH U3 10 HaGmoaeHHiT 3HAUCHNMIT eMKOCTeH KOHIeHCaTopos momyuero C
L2
=98 Mk®. VI3BeCTHO, Y4TO 3aKOH PACIpPEIEICHUs HOPMAIbHBIA, O~ = 25 Mk®?. TIpoBepuThH

runoTte3y o ToM, 4To e =100 Mx®D, T.€. Holtic = 100 Mx®D; Hy: e # 100 MxD.

MMeetcs mATh M3MEPEHUH BpEMEHHU OTKIIIOUYEHHUsT MacistHOTO Beikitovarens 7= 0,05 ¢; z = 0,08
c; z=0.1¢; =0.1 cu % =0.06 c. TpeOyercst OLIECHUTh TeHEPATILHOE MATEMATHIESCKOE OXKUIaHHE
BPEMEHH OTKJIIOUCHUS L4 C JIOBEPUTEIBHON BeposiTHOCTHIO p = 0.95. 3akoH pacnpeneneHus
HOPMAJIbHBII.

/1151 yCITOBHIA IPEABLIYIIETO TPUMEpPa IPOBEPHUTH THIIOTE3Y O TOM, 4TO £ = 0,05¢ Ha ypoBHE
sHauumoctu q = 0,05, T.e. Ho: &, = 0.05¢; Hy: g, # 0,05c¢.

2 _ N N
OnpenenuTs HHTEPBAIBHYIO OLIEHKY O, € P = 0.9 HOPMaIBLHO PaCIIPENENEHHOM CITyYalHOM
. 2
BEJTMYMHBI X, €CJIM HAa OCHOBaHMH JIECATH U3MEPEHUH MOTy4eHo S, = 2.

HpOBepI/ITB THUIIOTE3Y O TOM, UTO I'CHEpAJIbHAA JUCIICPCUS HOPMAJIbHO pacnpe):[eneHHOﬁ

ciryqaiino# BemmauHbl X, Ho: Gf =4 (H1: Jf #4), Ha ypoBHe 3HaunMoctu ( = 0.1 mmns ycnoBuit

MPpCAbIAYIICTIO IIpUMEpPA.
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CpaBHUBAIOTCS TIOKAa3aHUA JBYX BOJIBTMETPOB, KaXkaApiM mpubOpOM IMPOU3BEACHO 110 CEMb

. 2_ 2
3aMepOB, PUYEM JIUCTIEPCHUS MTOKa3aHuii epBoro npudopa cocrasnser S, = 10.2 B, a Broporo —

2 2 < <
S, = 3.8 B". Heo6X01MMO BBIACHUTB, 4€M 00YCIIOBJIEHO PACXOXKIECHHUE TUCTIEPCHUIA: TMOO BTOPOH

mpuOop Gosee ToUeH, MO0 PacCXOXKICHHUE AUCTIEPCHIA CITyIaiHO.

. 2_q. o2_
[IpoBEpHUTEL TUMOTE3Y 00 OHOPOJAHOCTH YETHIPEX BHIOOPOUHBIX UCIIEPCHH, PaBHBIX S; = 8; S, =

4; 532 =2mu S§= 10, u onpenenennsix ¢ fi = 10 Ha yposue 3naunmoctu ¢ = 0.05.

Ha oyHOM U3 IISITH OJIMHAKOBBIX arperaToB (TPEThEM ), BBITOJIHSIONIUX OJTHOTUITHBIC OTIEPAIIHH,
ObUTH BHEJIPEHBI MEPOTPUATHS 110 SKOHOMHUU 3IEeKTposHeprur. OIeHUTh X 3QPEKTUBHOCTD,
€CITH 3apETUCTPUPOBAHHOE MECIIHOE MOTPEOJICHIE SHEPTHUH KaXIbIM arperaroM coctasiseT W,
=10 MBtu; W, = 12 MBty; W3 =8 MB1u; W, =9 MBT4; W5 =11 MBTu. Kak u
MPEIOoJIarajgoch, pacXxo SHEPrHY Ha TPETheM arperare MuHUMaieH. HeoO0X01uMO BBISICHUTD,
ueM 00yCIIOBICH MUHUMAITBHBIH pacXojl Ha TPEThEM arperaTe — CIydaifHbIM OTKJIIOHCHHEM UITH
BHEPCHHBIMUA MEPOTIPUATHIMH.
PaccMoTpuM JTaHHBIE TI0 CPOKY CIYXKOBI 3JICKTPUYSCKUX JIAMIT B YEThIPEX MAPTHUSX.
Taomumna 10.1
Pe3ynbTaThl H3MEpeHUsl CPOKa CIyKObI JTaMIl

] Cpox CITY>KOBI
manmay | IEKTPoIaMI X (B X
p THICAYAX YACOB) 9
JJaMII
1 1,60; 1,61; 1,65;
1,68; 1,70; 1,72; 1,80 1,76 ,68
2 1,58; 1,64; 1,64;
1,70; 1,75 31 ,66
3 1,46; 1,55; 1,60;
123 1,64, 1,66, 1,74, 3,00 ,64
4 1,51; 1,52; 1,53;
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1,67; 1,60; 1,68 41 57
2,57 6 |,64

/1711 I3TOTOBJICHUS KaXK IO MapTHH JIaMI ObLj1a B3ATa MPOBOJIOKA Pa3HBIX COPTOB; BCE MPOYHE
YCIIOBHUSI IIPOU3BOACTBA OBIIM OJMHAKOBBIMU JUISI KX 101 napTHu. TpedyeTcs BEIACHUTD,
OTIMYAIOTCS JIM TAPTUH JIAMIT MEXY CO00# 1Mo cpoKy ciryk0bl. Eciiu oTBet Oyzaer
MOJIOKUTCIIbHBIM, TO MOKHO JyMaTh, YTO Ka4€CTBO IIPOBOJIOKHN )Z[GI\/'ICTBI/ITCJILHO BJIMACT Ha CPOK
CIIy>K0Bl, U, CJIEN0BATENILHO, U CTAHAAPTH3ALUH IIPOU3BOJACTBA HJICKTPUUECKUX JIaMII
HEO0XOIUMO TOCTUTHYTH OOJIbIIEH OAHOPOJHOCTH IPOBOJIOKH BO BCEX MAPTHUSIX.
Heo0Xx011MMO0 IPOBEPUTH HYJICBYIO THIIOTE3Y, COCTOSIIYIO B TOM, YTO UCXOJIHBIC Pa3MephI
MPOKaTa Ha MPOBOJIOYHOM CTaHE C MHOT'OBAJIKOBBIMHU KaJIMOpaMu HE BIUSIOT HA pa3MephI
[poKaTa MOoCje NePBOM KIETH IBYXKJIETEBOr0 MPOKATHOTO cTaHa. C 3TOH LENbI0 NPOBOAUIIACH
MpOKaTKa 00pa3I0B MPOBOJIOKU C pa3HBIMHU UCXOAHBIMU quameTrpamu: 6,39 MM u 6,12 mm. Ha
BBIXOJIC TTOCIIE KJICTH TPOBOIMIIOCH H3MEPEHUE Pa3MepOB MPOGHIIS Mo AuaroHamsiM «d» u B
HaIpaBJICHUH O0XKATHS «@».

Pesynbrarel uaMepenus pa3mMepoB IpoduIIst pH MPOKATKE MPOBOJIOKH JHaMeTpoM 6,39 MM

Ne p Cp IIpeoGpa3 IIpu
azmep eJIHUe OBaHHOE CpEJIHee | MeuaHue
00pasios 3HAYCHMs | 3HAYCHUE
pasMepoB,
MM
1 a 51 18 Kax
98 Joe
d 6,4 240 3HAYECHUE
40 pasmepa
2 a 5,2 24 YBEJIMYEHO B
04 1000 pa3 m
d 6,4 248 YMEHBIICHO:
48 «@» - Ha
3 a 52 20 5180 «d» -
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00
d 6,4 270
70
4 a 5,1 12
92
d 6,4 244
44
5 a 5,1 16
96
d 6,4 240
40

Ha 6200

Pesynbprarer n3mepeHus pazmMepoB Ipo IS Py MPOKaTKe MIPOBOJIOKH TuaMeTpoM 6,12 Mm

Ne P C [Tpeobpa3 [pu
00pa3ioB | asmep penHue OBaHHOE CpelHee | MeuaHue
3HAYCHHUS | 3HAYEHUC
pa3MepoB,
MM
1 a 5, 11 Kax
191 oe
d 6, 5 3HAYEHHUE
205 paszMepa
2 a 5, 8 YBEJIUYEHO B
188 1000 pa3 u
d 6, -2 YMCHBIICHO:
198 «@» - Ha
3 a 5, 6 5180 «d» -
186 Ha 6200
d 6, 2

202
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4 5, 5
185
6, 16
216
5 5, 2
182
6, 12
212
Brnagets M3YYCeHHBIM MaTepraioM [(3aJaHus Ha pelIeHre 3a7a4 U3 MpoPecCHOHATEHOM 001acTH, KOMIIEKCHBIC 3aaHHS .

pu pa3paboTKe MIaHOB
HUCHBITAaHUMH,

THUTIOBBIMU METOJIUKAMH
MPOBEICHHSI NCTIBITAHUH;
npaBUIaMu 0QOpPMIICHHS,
MpeaCTaBICHUs U
3aIIUTHl PE3YJILTATOB
HCCIIEI0BaHNUS,

IMPOKATHOI'O CTaHa.

MeTamia 43 kre/MM>.

[TpoBecT OLIEHKY BIUSHUSA U3MEHEHUH Mpeieia TEKy4eCTH MPOKaThIBAEMOI0 MeTajlia Ha
OTKJIOHEHHS Pa3MepoB MPOGUIIS MOCIe MPOKATKH B TIEPBOH KIIETH YETHIPEXKIIECTHEBOTO

PesynbpTathl n3MepeHus pasMepoB NpoQuIIsi Py NPOKATKE MPOBOJIOKH C IPEAEIOM TEKy4ecTH

Ne pasmep | Cpennue IIpeoGpazoBannoe | [lpumeuanue
o0pas3ioB 3Ha4YeHHs | Cpe/Hee 3HaueHue
pa3MepoB,
MM
1 a 5,192 -8 Kaxnoe
d 6,558 -62 3HAUCHHE
2 a 5,221 21 paszmMepa
d 6,660 40 YBEJIMYEHO B
3 a 5,227 27 1000 pa3 u
d 6,660 50 YMEHBIIEHO:
4 a «@» - Ha
d 5200
5 a «d» - Ha
d 6620

Meraiua 65,9 Kre/Mm®

Pesynbrarsl n3amMepeHus pa3mMepoB IpohIIs IIPH MIPOKATKE IPOBOJIOKH C MPEIEIOM TeKY4eCTH
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No Paszmep | Cpennue [Ipeobpaszosannoe | [Tpumeuanue
00pasioB 3HAYCHHUS | CpeaHEe 3HAUCHHE
pa3MepoB,
MM
1 a 5,225 25 Kaxmoe
d 6,684 64 3HAYEHUE
2 a 5,229 29 pasmMepa
d 6,650 30 VBEITUYEHO B
3 a 5,220 20 1000 pa3 wu
d 6,651 31 YMEHBLIEHO:
4 a 5,229 29 «@ - Ha
d 6,666 46 5200
5 a 5,232 32 «d» - Ha
d 6,626 6 6620

[TpoBecTy OLIEHKY BIUSHUS U3MEHEHUH K03 duimenta Tpenus B ouare aedpopmanuy Ha

OTKJIOHCHHSI Pa3MepOB TPOQUIIS TOCIIEC MPOKATKH B MEPBOM KIICTH.

PesynbTaThl u3MepeHus pa3MepoB Npoduilst pH MPOKATKE HA CYXHUX BaJIKax

No pasmep | Cpeanue | I[IpeoOpasoBannoe | [Ipumeuanue
00pasios 3HAYCHUs | CpeJHEe 3HAUCHUE
pasMepoB,
MM
1 a 5,225 25 Kaxmoe
d 6,684 64 3HAYECHHE
2 a 5,229 29 pasmepa
d 6,650 30 YBEIIMYCHO B
3 a 5,220 20 1000 paz wu
d 6,651 31 YMEHBIIEHO:
4 a 5,229 29 «@ -  Ha
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d 6,666 46 5200
5 a 5,232 32 «dy - Ha
d 6,626 6 6620
Pesynbrarel u3amMepeHus pa3mMepoB IpoQGUIIs TP MPOKATKE TPOBOJIOKH ¢ MUHEPAIbHBIM MaCIOM
Ne Pasmep| Cpennue [IpeobpazoBannoe| [Ipumedanne
o0pasioB 3HAUCHHUSA | CpeIHEee 3HAUCHUE
pasMepoB,
MM
1 a 5,184 -16 Kaxnoe
d 6,527 -93 3HAYCHUE
2 a 5,178 -22 paszMepa
d 6,521 -99 YBEIIMYEHO B
3 a 5,181 -19 1000 pas u
d 6,544 -76 YMEHBIIEHO:
4 a «» - Ha 5200
d «d» - Ha 6620
5 a
d

IIpoBECTH OLIEHKY BIUSHUS U3MEHEHHMH BEJIMYMHBI HATSKEHUST MEXY IIEPBOM U BTOPOM KIIETBIO
MPOKATHOTO CTaHA Ha OTKJIOHEHHUS pa3MEPOB MPOQUIIS MOCIIe MPOKATKHU B MEPBOM KIIETH.
PesynpTarhl n3MepeHus pa3mMepoB NpoduIIst Ipy NPOKATKE MPOBOJIOKH 0e3 HATSHKEHUS

No pasmep | Cpennue | [IpeoOpaszoBannoe | [Ipumeuanue
o0pasIos 3HAUYEHUs | CpeJHee 3HauCHUE
pa3MepoB,
MM
1 a 5,291 -9 Kaxmoe
d 7,053 53 3HAYEHNE
2 a 5,303 3 pasmMepa
d 7,054 54 YBEJIUYEHO B
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3 a 5,329 29 1000 pa3 u
d 7,098 98 YMEHBIIICHO:
4 a 5,334 34 «a» - Ha
d 7,045 45 5300
5 a 5,340 40 «» - Ha
d 7,084 84 7000
PesynbTaThl u3MepeHus pa3MepoB MpoQUIIs PU MPOKATKE MPOBOJIOKH C BETMUUHON
MeKKIeTeBoro HaTspkeHust 500 kre.
No Pasmep | Cpennue | [IpeoOpaszoBannoe | [Ipumeuanne
00pasios 3HAYCHUS | CpellHee 3HAUYCHUE
pasMepoB,
MM
1 a 5,185 -115 Kaxmoe
g 6.922 78 3HAYEHHUE
' pasmepa
2 a 5,247 -53 YBEJIUYEHO B
d 7,083 83 1000 pas u
YMEHBIIICHO:
3 a 5,223 =77
«@» - Ha
d 6,908 -92 5300
4 a 5,219 -81 «» - Ha
7000
d 7,079 79
5 a 5,224 -76
d 6,959 -41

Ha OJHOM M3 5 OOHOTHUIIHBIX TCEXHOJIOTMYCCKUX arperaTtoB (Ha I‘IeTBepTOM) BHCIPCHBI
MCPOIIPUATHA, 3a CUHET KOTOPBIX IMPEAIIOIOXKUTECIBHO MOXHO IIOJTYYUTH 3(1)(1)CKT OT 5KOHOMMHH
PJICKTPOSHCPIUU. B teucHun 6 MCCAIICB Ha arperarax npou3BOAUINCh, U3MEPCHUA HOTp€6J]€HHOI>'I

PJICKTPOSHCPIUH. PeBy.]'IBTaTBI MNpCACTABJICHBI B Ta6J'II/ILIC
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KOMhemeHyuy npozpammol
Howmep Bennuunna notpebnenus
arperara JIEKTPOIHEPTUH 110 MECALAM,
MBrTt*4ac
1 10 104 108 95 101
2 99 102 11 109 97
3 97 96 101 98 101
4 94 95 95 10 93
5 98 99 103 104 101
Heo06xonumo BBISICHUTH, IEHCTBUTEIBHO JIM BHEAPEHHBIE MEPOIIPUSATHS
CYLIECTBEHHBIM 00pa30M BIMSIOT Ha NOTPEOJICHHYIO IEKTPOIHEPTHIO.

3Hath -OCHOBHBIE METOJIbI U 1.Kakue MeTobl 1 METOJUKY MPOBEIEHUS HCCIeI0BaHUH ITUPOKO MPUMEHSIOTCS B
METOAMKH MPOBEACHHU  [POOOTOTEXHUYECKUX M MEXATPOHHBIX CUCTEMax?
9KCIIEPUMEHTAIBHBIX 2. IlepeuunciuTe 3TAIBI HPOBEACHUS UCTIBITAHUH MOyl pOOOTOTEXHUYECKUX CHCTEM.

HCCIEAOBAHUM U 3. B xakoii ¢popMe cocTaBIiseTCs MPOTOKOI UCTIHITAHHN?
HUCTBITAHUI

MEXaTPOHHOU Win

POOOTOTEXHUYECKOU

CUCTEMBI,

YmeTs - oopmIsITh oT4ueTsl IO |1. [lepeunciinTe OCHOBHBIE TIO3UINH, OTPaXKaeMbIe B OTUETAX IO MPOBEJICHHBIM HCCIIETOBAHUSIM.
MPOBEJCHHBIM 2. Kakue mporpaMmHbIe CpeIcTBa U METOMKH MCIIOJB30BaHbI B BhITONHsAeMoi HIP? Hay4Ho-ucciie1oBaTebeKas
3CHEPUMEHTAIILHBIM 3. Kakue MeToapl 00pabOTKH pe3yabTaTOB UCCIIEA0BAaHUI IPUMEHSIOTCS IPU IPOBEACHNUT pabora
HCCIIEA0BAHUSM, MccieoBaHni B paspabareiBaemoit HUP?

MPOTOKOJIbI UCTIBITAHUM;
- yMeTh 00pabaThIBaTh
pe3yNbTaThl
HCCIEA0BAHUNA C
MIPUMEHEHUEM
COBPEMEHHBIX METOJIUK U
MIPOTPaMMHBIX CPEJICTB,;
Brnagets - OTIBITOM 1.IlpuBennTe mepedeHs MPOrPaMMHO-TEXHIYECKUX U3MEPHUTEIBHBIX KOMILIEKCOB,




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

91eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMNnemeHyuu npoOSPaAMMbl

HCIIONb30BaHUS MCIIOJIb30BaHHBIX JUISI IPOBECHHS UCCIIEIOBAHUI U KPaTKUE HHCTPYKLIUH 110 UX IKCIUTyaTallHu.

COBpPEMEHHBIX 2. llpuBenuTe onucaHus NPOBEJCHHBIX SKCIIEPUMEHTALHBIX UCCIIEIOBAHNH B paMKax

MPOTpaMMHO- BeinonHeHuss HUP u pe3ynabpTaTsl ucnbiTaHuid WM 00pabOTKK NOMYyYEHHBIX JaHHBIX.

TEXHUYECKUX

HU3MEPUTENBHBIX

KOMILIEKCOB IIpH

MIPOBEACHUH

HCCIIECAOBAHUM.

- CHOCOOHOCTBIO H

OTIBITOM

CaMOCTOSITETILHOTO

y4acCTusd B IPOBECACHUN

OKCIICPUMCHTAJIbHBIX

HCCIIEAOBAHUM.

WCTIBITaHUH 1 00paboTKe

HX pe3yJIbTaTOB, a TAKXKe

B COCTaBE HaY4HBIX

KOJIJIEKTHBOB.

3HaTh pacueTsl 1 ConepaHue OT4eTa JOIKHO BKIIIOYATh CIICAYIOIINE Pa3ebl:

HPOECKTUPOBAHKE 1. Beenenue.

OTAENbHBIX YCTPOUCTB U [2. TexHomornveckuii mpouecc 1exa, yCTAaHOBKH, MEXaTPOHHOT'O MOAYJIS,

MOJICUCTEM [POOOTOTEXHUYECKON CHCTEMBI.

MCXAaTPOHHBIX U 3 Texauueckue XapaKTCPpUCTUKHU TEXHOJOTM4YeCKOM YCTAaHOBKH, MEXAaTPOHHOI'O MOYJIA,

POOOTOTEXHUYECKUX [POOOTOTEXHUYECKOW CHCTEMBI.

CHCTEM C 4. Kunematnueckast cxema TEXHOJIOTHYECKOW YCTAHOBKU MEXaTPOHHOTO MOJTYJIS,

WCTOJIb30BaHNEM [POOOTOTEXHUYECKOW CHCTEMBI. TIpOH3BOIICTBEHHAA-

. peaIMIUIOMHAs IPAKTHKA

CTaHJAPTHBIX 5. TexHoMOTNYECKUE MapaMeTphbl, ONPEACISIONIIE PA0OTY TEXHOJIOTHIECKOH YCTAHOBKH

WCTIONIHUTEIIBHBIX U MEXaTPOHHOTO MO, pOOOTOTEXHUYECKOH CUCTEMBI (BpeMs paboTbl, BpeMs pa3roHa, BpeMs

YIPaBISIOIINX TOPMOYKEHUS1, BEIMYMHBI YCKOPEHUS (3aMEJICHNUS ), MOMEHTHI WHEPLIMHA, MOMEHTBI

YCTPOMCTB, CPEJCTB COIIPOTUBIIEHUS U T.J

aBTOMATHUKH, 6. TexHnueckre XapakTepUCTUKH OCHOBHOT'O CHIIOBOT'O 3JIEKTPOOOOPYAOBAHHS

HU3MEPUTENLHON U (TUPHCTOPHBIX IpeoOpa3oBaTeieii, THPUCTOPHBIX BO30yAUTENeH, IpedopazoBareneil 4acTOThI,

BBIUHMCIIMTEIbHOU MHBEPTOPOB, CUJIIOBBIX BBIHpSIMI/ITCJIGﬁ, OJICKTPUUYCCKUX ZIBPIFaTeJIeﬁ, ABTOMATHYCCKUX




CmpyxmypHulil

Inanupyemvie

CmpyxmypHuvltl 21eMeHm

a1eMeHm Oyenounvie cpedcmea 0bpazoeamenbHoll
pe3yibmamul 00yUeHUs.
KOMnemeHyuu npocpammel
TEXHHUKH B COOTBETCTBUH [BBIKIIFOUATENEH, Apocceneil, GUIbTpoB, THAPABIMYECKUX M THEBMATHUECKHUX HJIEMEHTOB, H T.1I.)
C TEXHUYECKUM 7. [TpuHnunuansHbIe IEKTPUUECKIE CXEMBI CHIIOBBIX LIEHEH AIIEKTPONPUBOAA
3aJjaHleEM, TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOT'O MOMYJISl, POOOTOTEXHUUECKON CUCTEMBL.
8. @OyHKIMOHATIBHBIE CXEMBI CHCTEMBI YIIPABICHUS ITPUBOIAOM TEXHOJIOTMIECKON
[YCTaHOBKH, MEXaTPOHHOTO MOYJISl, POOOTOTEXHUUECKON CHCTEMBI.
9. ANTOPUTMBI PabOTHI 3JEKTPO, TUAPO, MTHEBMOIIPHUBOJIA TIPH 0TPabOTKE 3a1aHHON
TEXHOJIOTHH.
10. CIrCOK MCTIONB30BaHHOM JINTEPATYPHIL.
Ymetb IPOU3BOIUTE pacueTsl U [CoAepikaHue OTYeTa JOIKHO BKIIIOUATh CIEAYIOIIUE Pa3/ebl:
MIPOEKTHPOBaHNE 1. Bgenenue.
OT/ICNBHBIX YCTPOHCTB U 2. TexHONMOrMYECKMIA TIpOIIEcC IeXa, YCTAHOBKU, MEXaTPOHHOT'O MOJTYJIS,
MOJICUCTEM POOOTOTEXHIMYECKOH CHCTEMBI.
MEXaTPOHHBIX H 3. TexHnueckre XapakTePUCTUKH TEXHOIOTUYECKOH yCTAaHOBKH, MEXaTPOHHOTO MOTYJIS,
POOOTOTEXHUUECKUX [POOOTOTEXHUYECKOW CHCTEMBI.
CHCTEM C 4. Kunemarnyeckas cxema TEXHOJIOTUYECKON yCTAaHOBKH MEXaTPOHHOTO MOTYIIS,
UCTIOJIb30BaHUEM [POOOTOTEXHUYECKOW CHCTEMBI.
CTaHJApTHBIX 5. TexHoMOTNYeCKUE MapaMeTpsbl, ONPEACISIONIIE PA0OTY TEXHOIOTHIECKOH YCTAaHOBKH
UCTIOJTHUTEIIBHBIX U MEXaTPOHHOTO MOJTYJIsI, POOOTOTEXHUYECKOI CUCTEMBI (BpeMs padOTHI, BpeMsl pa3roHa, BpeMst
YIIPABIISFOLITHX TOPMOJKEHUSI, BETMYMHBI YCKOPEHUS (3aMEIJICHUS ), MOMEHTBI HHEPIIH, MOMEHTBI
YCTPOUCTB, CPEJCTB COIIPOTHBIICHUS H T.JT
aBTOMATHKH, 6. TexHnYecKHre XapaKTepUCTUKU OCHOBHOT'O CHIIOBOTO DIIEKTPOOOOPYJOBAHHUS
U3MEPHUTENILHOM 1 (TUPUCTOPHBIX MpeoOpa3oBaTeieil, TAPUCTOPHBIX BO30OyANTEIeH, pebopa3oBaTeieil 4acToThl,
BBIYUCITUTEILHON WHBEPTOPOB, CUIIOBBIX BHINIPSIMUTENEH, JIEKTPUIECKUX ABHraTeIel, aBTOMaTHUECKIX
TEXHUKH B COOTBETCTBUH [BBIKJIFOUATENEH, IpOccelield, QUIbTPOB, THAPABINIECKUX U THEBMATHYECKUX AJIEMEHTOB, U T.II.)
C TEXHHYECKUM 7. [TpuHIMIIHATBHBIE YIEKTPHYECKUE CXEMbI CHIIOBBIX IIETICH dIIEKTPOIPHBO/IA
3a1aHNEM, TEXHOJIOTHYECKON YCTaHOBKH, MEXaTPOHHOTO MOJTYJISl, POOOTOTEXHUYECKON CHCTEMEL.
8. OyHKIIMOHATBHBIE CXEMBI CHCTEMBI YIIPABJICHUS PUBOJIOM TEXHOJIOTUYECKOM
YCTaHOBKH, MEXaTPOHHOT'O MOJLYJIsl, POOOTOTEXHUUECKON CHCTEMBI.
9. ANTOpUTMBI PabOTHI 3JEKTPO, THAPO, THEBMONPUBO/IA IIPH OTPAOOTKE 3a1aHHOMN
TEXHOJIOTHH.
10. CHHUCOK UCTIONIb30BAHHON JINTEPATYPHI.
Brnanets CIOCOOHOCTBIO ConepaHue OT4eTa JOIKHO BKIIOYATh CIICAYIOIINE pa3eibl:
MPOU3BOJIMTD pacueTsl 1 [1. BBenenue.




CmpyxmypHulil
91eMeHm
KOMNemeHyuu

Inanupyemvie
pe3yibmamul 00yUeHUs.

Oyenounvie cpedcmaa

CmpyxmypHuvltl 21eMeHm
006pazoeamenvHoOl
NPOSPAMMbL

MIPOEKTHPOBaHNE
OTJIETIBHBIX YCTPOICTB U
MOACUCTEM
MEXaTPOHHBIX U
POOOTOTEXHUYECKHIX
CHCTEM C
HCTIONIb30BaHUEM
CTaHJIAPTHBIX
HCTIOTHUTEIbHBIX U
YIPaBISIOIIX
YCTPOKUCTB, CPEACTB
ABTOMATHUKU,
HU3MEPUTENIbHON U
BBIYUCIIUTEIBHOMN
TEXHHUKH B COOTBETCTBUHI
C TEXHUYECKUM
3aJlaHUEM.

2. TexHomorn4Yeckuit mporecc 1exa, yCTAaHOBKH, MEXaTPOHHOTO MOMYJIS,
[POOOTOTEXHUYECKOH CUCTEMBI.

3. TexHuueckre XapakTePUCTHKH TEXHOTOTUIECKOH YCTAaHOBKH, MEXaTPOHHOTO MOJYJIS,
POOOTOTEXHUIECKON CHCTEMBL.

4. Kunematnueckas cxema TEXHOJIOTHUIECKOW YCTAHOBKH MEXaTPOHHOTO MOJTYJIS,
[POOOTOTEXHUUECKON CHCTEMBI.

5. TexHoMOrnYeckue mapaMmeTpsl, ONPEACISIIONUE PadOTy TEXHOIOTNIESCKOH YCTaHOBKU

MEXaTPOHHOTO MOZYJISA, POOOTOTEXHUYECKOM CUCTEMBI (BpeMs paboThl, BpeMs pa3roHa, BpeMs
TOPMO>KEHUS, BETMIMHBI YCKOPEHUS (3aMe/JIeHNs1), MOMEHTHI MHEPIIMH, MOMEHTHI
COIIPOTHUBIICHUS U T.J

6. TexHnueckre XapakTepUCTUKU OCHOBHOT'O CHIJIOBOT'O 3JIEKTPOOOOPYIOBAHUS
(THPHCTOPHBIX peoOpa3oBaTeeii, THPUCTOPHBIX BO30YIUTENEH, pebopazoBaTeneil 4acTOTHI,
MHBEPTOPOB, CUJIOBBIX BBIIPSIMUTENEH, JIEKTPUUYECKUX ABUTaTeNIel, aBTOMAaTHUECKUX
BBIKJIFOYATENEH, pocceell, GUIbTPOoB, THAPABIMYECKUX U THEBMAaTHYECKHUX 3JIEMEHTOB, U T.1.)
7. [IpuHnunuaneHbIe 3JEKTPUYECKUE CXEMBbI CHIIOBBIX LIEHIEH 3JICKTPONPUBOAA
TEXHOJIOTHYECKOMN YCTaHOBKH, MEXAaTPOHHOTO MOYJIsI, POOOTOTEXHUYECKOH CHCTEMBI.

8. DyHKIOHATBHBIE CXEMBI CUCTEMBI YIPABJICHHUS IPUBOIOM TEXHOJIOTUYECKOM
YCTaHOBKH, MEXaTPOHHOT'O MOJYJIsl, POOOTOTEXHUUECKON CHCTEMBI.

9. ANTOPUTMBI PabOTHI 3JIEKTPO, TUAPO, ITHEBMOIIPUBOJIA TIPH 0TPabOTKE 3a1aHHON
TEXHOJIOTHH.

10. CIHCOK UCTIONIb30BAHHON JINTEPATYPHI.




