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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OCHOBbI MUKPOITPOIIECCOPHOM TEXHUKU
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AHHOTANIUA

B MexarpoHHBIX U POOOTOTEXHHMUYECKHUX CHUCTEMaX YacTO TPEOYIOTCS Crelualn3upOBaHHBIC
pellIeHNs, HAMPABJICHHBIC HA CO3JaHHE YCTPOUCTB YIPABIICHUS, ONTUMHU3UPOBAHHBIX 110 Pa3IHYHBIM
KPUTEPHUSIM, YCTAHABIMBACMBIM TpPECOOBAHMSIMH K TEXHUKE pPAJUANMOHHOTO SKCICPUMEHTA WU
obopynoBanuto ADC. A 310 TpedyeT OT BBIMTYCKHUKOB XOPOIIMX 3HAHWW ammapaTHBIX |
MIPOTPAaMMHBIX CPEJICTB, B TOM YHCIIE IPUMEHEHUS] MUKPOIIPOIIECCOPHOM TEXHUKH.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

B pesynbraTte OcBOEHMS NaHHON IUCLMIUIMHBI CTYACHT NpPUOOpETaeT 3HaHUsS, YMEHUS U
HaBBIKH, 00ECIIEUMBAOIINE JOCTHKEHHUE 11eJIel OCHOBHOM 00pa30oBaTeIbHOM IPOrpaMMmBbl.

JucuuninHa HaneneHa Ha IOArOTOBKY CTYIEHTOB K:

- pa3paboTKe CpeICTB MHUKPOIPOIECCOPHOTO YIPABICHHUS CHUCTEMaMH W  OTACIbHBIMH
2JIEMEHTaMU MEXaTPOHHBIX YCTPOMCTB;

- HCCIEIOBAHHWIO B O00JACTH MPOEKTUPOBAHMS M COBEPLICHCTBOBAHUS aMlapaTHBIX U
IIPOrPaMMHBIX CPEJICTB MEXATPOHHBIX YCTPOUCTB;

- CO3JIaHUI0 U IPUMEHEHUIO AIFOPUTMUYECKOI0, alllapaTHOrO M MPOrPaMMHOI0 00ecreueHHsI
CHCTEM YIPAaBJICHUS U KOHTPOJIS MEXaTPOHHBIX U pOOOTOTEXHUUYECKUX CHCTEM;

- MCCIIEIOBAaHUIO C LEJIbI0 Oo0ecredyeHns: BhICOKOA(P(HEKTUBHOIO (PYHKIIMOHUPOBAHUS CPEACTB
yIpaBieHUs, KOHTPOJISL U UCTIBITAHUM MEXaTPOHHBIX U POOOTOTEXHUYECKUX YCTPOMCTB.

2. MECTO YYEFHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

JucuuniumHa OTHOCHTCS K KypcaM IIO KOHCTPYMPOBAHHWIO D3JIEKTPOHHOM amnmaparypsl H
MIPOBEJCHUIO KOMIIBIOTEPHOTO MojenupoBanus. [Ipu pa3paboTke COBpEeMEHHOW AJIEKTPOHHOU
anmapatypbl HEOOXOAMMBI 3HAaHUS METOJOB M MapupyToB npoektupoBanus MIIC u UVYC,
TEXHOJIOTUH pa3pabOTKU U BepUPHUKALMK MPOrPaMMHOI0 00eCIeueH s, a TaK)Ke HaBBIKU MTPOBEACHUS
KOMITIBIOTEPHOT'O MOJIEIIMPOBAHUS allapaTHO-IIPOrPaMMHBIX KOMIUIEKCOB, YEMY U IOCBSLIEH JaHHBIN

Kypc.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHbIe KOMIETEHIIUH:

KOI{ N HAUMCHOBAHHEC KOMIICTCHIIM ‘ KOII U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbple KOMIETEHIIMA B COOTBECTBHHM C 3ajadaMH W OOBekTamu (0OJacTsiMu
3HaHU) PO eCCUOHATBHON ASITENbHOCTHU:

3apaua O0beKT NN Kon n naumenoBanne  Koa m HaumeHoBaHue

npogdeccuoHaILHOI 00J1aCTh 3HAHUA npogeccuoHaILHOM HHAUKATOPA

aesiteabHoctu (3I1]1) KOMIIETEHIINH; MOCTHKEHM S
OcHoBaHue npogeccuoHaIbLHOM
(mpodeccHOHAIBLHBIA | KOMIIETEHIIUH




cranaapr-IIC, ananu3
oOnbITa)

Pa3pabotka u
COIIPOBOX/ICHUE
HKCIUTyaTaIH
MEXaTPOHHBIX,
KnOep(hU3NIECKUX U
POOOTOTEXHUYECKUX
CUCTEM B aTOMHOM
MIPOMBIIIJICHHOCTH U
Apyrux
BBICOKOTEXHOJIOTHYHBIX
oTpacisx

MIPOEKTHO-KOHCTPYKTOPCKU I

MexaTpoHHEIE,
kuoepdusnyeckue u
pPOOOTOTEXHUUYECKUE
CHCTEMBI B aTOMHOM
MPOMBIIIJICHHOCTH U
UX COCTaBJISIOIIHE: a)
nH(pOPMAIMOHHO-
CCHCOpHBIE,
WCTIOJTHUTENIbHBIE U
YIIPaBJISIONIHEC
MOJTYJIH
MEXaTPOHHBIX U
POOOTOTEXHUUECKHUX
cucteM; 0)
MaTeMaTHYECKOe,
AITOPUTMUYECKOE U
pOrpaMMHOE
obecrnieueHue
MEXaTPOHHBIX U
POOOTOTEXHUYECKIX
CHUCTEM; B) METOJIbI U
cpencTa
MPOEKTUPOBAHHUSA,
MO/JICJIMPOBAHMSI,
HKCIEPUMEHTAIHHOTO
HCCIIEI0BaHUS
MEXaTPOHHBIX
POOOTOTEXHUUECKUX
CHUCTEM; I') Hay4YHbIE
UCCIIeIOBaHUS U
MIPOU3BO/ICTBEHHBIE
WCIIBITaHUS
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
CHCTEM

[1K-4.1 [1] - Cnocoben
BBITIOJTHATH Pa3padoTKy
1 o0ecIeurnBaTh
COIPOBOXKIICHHE
IKCILTyaTaI[uu
MEXaTPOHHBIX,
KnOep(hU3NIeCKuX 1
POOOTOTEXHUYCCKUX
CHUCTEM B aTOMHOM
IIPOMBIIIJICHHOCTH H
Apyrux
BBICOKOTEXHOJIOTHYHBIX
OTpacisIx

Ocnosanue:
[TpodeccrnonanbHbIi
crangapt: 40.011

3-T1K-4.1[1] - 3nate
OCHOBHbI€ MMPUHITUIIBI
0C00EHHOCTH
pa3paboTKu U
COTIPOBOKICHUS
AKCILTyaTaluu
MEXaTPOHHBIX,
KnOepHU3NIECKUX 1
POOOTOTEXHUYECKUX
CHUCTEM B aTOMHOM
MIPOMBINIJICHHOCTH U
Apyrux
BBICOKOTEXHOJIOTHYHBIX
OTpaCIIsX;

V-TIK-4.1[1] - Y™meTb
BBITIOJHSATH pa3padoTKy
u o0ecrneurBaTh
COTPOBOXKICHHE
IKCILTyaTaI[uu
MEXaTPOHHBIX,
KnOep(hU3NIECKUX U
POOOTOTEXHUYECKUX
CHCTEM B aTOMHOU
MIPOMBINIJICHHOCTH U
Apyrux
BBICOKOTEXHOJIOTHUHBIX
OTpacsx;

B-TIK-4.1[1] - Bragets
HaBbIKaMH pa3pabOTKU
U COTIPOBOXKACHHUS
IKCILTyaTaI[uu
MEXaTPOHHBIX,
KHOepPU3NYeCKuX u
POOOTOTEXHUYECKUX
CHCTEM B aTOMHOU
MPOMBINIJICHHOCTH U
Apyrux
BBICOKOTEXHOJIOTHUHBIX
oTpacisix

VYyacTtue BO BHEAPEHUH
pe3yIbTaToB
pazpaboTok
MEXaTPOHHBIX U
POOOTOTEXHHYECKUX
CHCTEM, UX MOJICUCTEM
1 OTHACIIbHBIX MO)Iy.]'ICfI
B IIPOM3BOJICTBO

MMPONU3BOACTBCHHO-TCXHOJIOT WYECKUI

MexaTpoHHBIE,
kubepduznyeckue u
pPOOOTOTEXHHUECKHIE
CHCTEMBbI B aTOMHOMN
MPOMBIIITICHHOCTH U
UX COCTaBJISIONIHUE: a)
nH(}OPMAaLIMOHHO-
CEHCOpHBIE,
WCTIOJTHUTENBHBIE U

ITK-10 [1] - Criocob6en
y4acTBOBATh BO
BHEJIPEHUU PE3YJIbTaTOB
pa3paboTok
MCXAaTpPOHHBIX U
POOOTOTEXHUYECKUX
CHCTEM, UX ITOJCHCTEM
U OT/ICTIbHBIX MOJTYyJICH
B IIPOU3BOJICTBO

3-T11K-10[1] - 3HaTh
MEXaHHM3M BHEJ[PECHHS
pe3yIbTaToB
pa3paboTok
MEXaTPOHHBIX
POOOTOTEXHUYECKUX
CHCTEM W X DJIEMEHTOB
B IIPOM3BOJICTBO,
MOPSAIOK cepTUhUKALUU




YIPaBISIOLINE
MOJIyJIN
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
cucreMm; 0)
MaTeMaTH4ECKOE,
QITOPUTMHUYECKOE U
MPOrpPaMMHOE
obecrnieueHue
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CUCTEM; B) METO/IbI U
CpeacTBa
MIPOCKTHPOBAHMS,
MOJIETTUPOBAHUS,
HKCHEPUMEHTAIHHOTO
WCCIIeTOBaHUS
MEXaTPOHHBIX
POOOTOTEXHUUECKUX
CHUCTEM; I') Hay4YHbIE
UCCIIEIOBaHUS U
MIPOU3BOJICTBEHHBIC
WCIBITaHUS
MEXaTPOHHBIX
POOOTOTEXHUUYECKUX
CHCTEM

OcHosanue:
[TpodeccnonanbHpIi
crangapt: 40.011

MEXaTPOHHBIX CHUCTEM. ;
V-TIK-10[1] - ymeTts
BBINOJIHATh
HEO0OXOTUMBIC JCHCTBUS
10 BHE/IPCHHIO
pe3yIbTaToB
pazpaboTok
MEXaTPOHHBIX U
POOOTOTEXHUYECKHX
CHCTEM M UX 3JICMEHTOB
B IIPOM3BOJICTRO. ;
B-TIK-10[1] - Bnanets
HaBBIKAMU BBITTOJTHEHHS
paboT MO BHEJPEHUIO
pe3yJIbTaToB
pa3zpaboTok
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
CHCTEM M UX JJICMEHTOB
B IIPOM3BOJICTRO.

Hacrpoiika cucrem
yIpaBIICHUS U
00paboTKu
uHpopManuy,
VIIPaBJISIONIUX CPEICTB
1 KOMIIJIEKCOB U
OCYIIECTBIICHHUE X
periIaMeHTHOT O
OKCILTYaTaI[HOHHOTO
00CITYKHBaHUS C
WCTIOJIb30BaHUEM
COOTBETCTBYIOLINX
WHCTPYMEHTAIBLHBIX
CpeACTB

CepBI/ICHO-BKCHJ'IyaTaI_II/IOHHHﬁ

MexaTpoHHEIE,
kubeppusznyeckue u
POOOTOTEXHUUECKHE
CUCTEMBI B aTOMHOM
MTPOMBIIIJICHHOCTH H
UX COCTaBJISIONIHE: a)
MH(}OPMALIMOHHO-
CEHCOpHBIE,
WCTIOJTHUTENbHBIC U
YIPaBISIONTNE
MOTYJTH
MEXaTPOHHBIX U
POOOTOTEXHUUECKHUX
cucrem; 0)
MaTeMaTHIECKOe,
AITOPUTMUYECKOE U
MpOrpaMMHOE
obecrieyeHne
MEXaTPOHHBIX
POOOTOTEXHUUECKUX
CHUCTEM; B) METOJIbI U
cpeacTsa
MIPOEKTUPOBAHHUS,
MOJIETTUPOBAHUS,
HKCIIEPUMEHTATHHOTO

ITK-11 [1] - CriocobGen
HACTpanBaTh CUCTEMBbI
yIIpaBJICHUS U
00paboTku
uH(popMaluuy,
YIIpaBJISAIOLINE CPEICTBA
Y KOMITJIEKCHI 1
OCYILECTBIISATh UX
periiaMeHTHOe
HKCIUTyaTal[HOHHOE
00cy>)KHBaHUE C
UCIIOJIb30BaHUEM
COOTBETCTBYIOIINX
WHCTPYMEHTAIBHBIX
CpeACTB

Ochosanue:
[TpodeccuonanbHbIM
cranaapt: 24.078

3-T1K-11[1] - 3Hath
CTPYKTYpPY CUCTEM
yIIpaBJICHUS
TEXHOJIOTUYECKUM
000opyI0BaHUEM,
OCHOBBI PErJIaMEHTHOTO
OKCILTYaTaI[HOHHOTO
00CITy’)KUBaHUSI CUCTEM
yIIpaBJICHUS U
00paboTku
uH(popMaluuy,
YIPaBIISIONUX CPEJCTB
¥ KOMIUJIEKCOB,
0COOEHHOCTH METOJIOB
JTMarHOCTUKU
MEXaTPOHHBIX CHUCTEM. ;
V-IIK-11[1] - ymeth
UCIIOJIb30BaTh
WHCTPYMEHTAJIbHBIE
CpecTBa A
HaCTPOWKHU CUCTEM
yIpaBJIeHUS U
00paboTku
uHpopManuu,
YIIPaBJISIOIIUX CPECTB




UCCIIEI0BaHMS
MEXaTPOHHBIX U
POOGOTOTEXHUYECKHUX
CHUCTEM; I') HAy4YHbIE
UCCIIEIOBAHMS U
IIPOU3BOJICTBEHHbBIE
UCTIBITAHUSA
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CUCTEM

Y KOMIUJICKCOB. ;
B-TIK-11[1] - Bnageth
HaBBIKAMU HACTPOWKHU
CHCTEM YIIPaBICHUS U
00paboTku
uHpopManuy,
VIIPABJISIONIUX CPEICTB
Y KOMITJICKCOB.

4. BOCIHUTATEJIbHBIN IOTEHIUAJ JUCITATLINHBI

Hanpasnenus/uenu
BOCITMTaHUS
[TpodeccnonansHoe
BOCITHTaHUE

3ajaun BocnuTaHus (KOx)

Coznanue ycioBui,
obecneunBaronux, GopMupoBaHue

YyBCTBa JIMYHOM OTBETCTBEHHOCTH 3a

HAaYYHO-TCXHOJIOT'HYCCKOC pa3BUTHUC

Poccuu, 3a pe3ynpTaThl UCCIIEOBAaHUM

u ux nocueacteus (B17)

BocnurarenbHbIN ITOTEHITAAT
JTUCIIUILINH

1.Mcnionp3oBanue
BOCIIMTATCILHOIO IIOTCHIHAIA
JTMCIUTUTAH PO EeCCHOHATBHOTO
MOyJis U1 (hOpMUPOBAHUS
YyBCTBA JIMYHOU
OTBETCTBEHHOCTH 3a JJOCTHIKCHHE
muaepersa  Poccuu B Benymmx
HAyYHO-TEXHUYECKUX CEKTOpax U
(byHIaMEeHTAIbHBIX
HCCIICIOBAHUSAX,
00eCTIIeYnBaIOIINX €
9KOHOMHUYECKOE PA3BUTHE U
BHEIIHIOKW 0€30I1acHOCTb,
MOCPEICTBOM KOHTEKCTHOTO
00y4yeHus1, 00CYKICHHS
COLMAIIBHOW M MPAKTUYECKOMN
3HAYMMOCTHU PE3YNIbTATOB
Hay4HBIX UCCJICIOBAHUM U
TEXHOJOTHYECKHUX Pa3pabOoToK.

2 .Wcnonp30Banne
BOCITUTATEILHOTO MOTEHIIHAJIA
JTUCIUIUINH IPOo(eCCUOHATBLHOTO
MOJyIIs U1 (GOpMHUPOBAHUS
COIIMAILHON OTBETCTBEHHOCTH
YUEHOTI0 3a pe3yJIbTaThbl
HWCCIEIOBAHNH U UX ITOCIEICTBHS,
Pa3BUTHS UCCIEI0BATEIHCKUX
Ka4eCTB IMOCPEJICTBOM
BBITIOTHEHUS Y4€OHO-
HCCIIENOBATEIBCKUX 3aJaHHMH,
OpPUEHTUPOBAHHBIX HA U3YUYCHHE U
MMPOBEPKY HAYYHBIX (DAKTOB,
KpUTUYECKUI aHaTu3
nyOauKanui B
npodeccnoHanbHOM 001acTH,
BOBJICUCHUS B PEATHHBIC
MEXIUCIUTITNHAPHBIE HAYYHO-




HCCIEA0BATCIILCKUE IIPOCKTEI.

[TpodeccuonansHoe Co3zpnanue ycioBHid, Hcnonb3oBanue
BOCITUTaHHE obecrieunBaroOIUX, (HOPMUPOBAHKE BOCITUTATEIILHOTO IMOTCHIINAIIA
OTBETCTBEHHOCTH 32 JUCHUIUIAH TPOQEeCCHOHATBHOTO
poeCCHOHATBLHBIN BHIOOD, MOJYJIst JUTs (DOPMUPOBAHHUS Y
npodeCCHOHATLHOE PAa3BUTHE U CTYJICHTOB OTBETCTBCHHOCTH 32
npodeccuoHabHbIe pemrenus (B18) cBoe podeccuoHaIbHOE
pa3BUTHE TOCPEICTBOM BBHIOOPA
CTYZICHTAaMH WHMBHyaTbHBIX
00pa3oBaTeNbHBIX TPACKTOPUH,
OpraHu3aIuK CUCTEMBI OOLICHHS
MEXTy BCEMH YYaCTHHKAMHU
o0pa3oBaTenpHOro IpoIiecca, B
TOM YHCJIE C HCIIOJIb30BaHUEM
HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHM.
[TpodeccnonanbHOe Co3aHue yCcIIoBHi, 1.Mcnionb3oBanue
BOCITUTAHHE obecrieunBaroImuX, (POPMUPOBAHKE BOCITUTATEIHLHOTO MOTEHIINANIA

HAaYyYHOI'O MUPOBO33PCHUS, KYJIbTYPbI

IMMOMCKAa HCCTAHAAPTHBIX HAYYHO-

TEXHUYECKHUX/ MMPAKTUUICCKUX peI.HeHPIﬁ,

KPUTHYCCKOI'O OTHOIICHUS K

HCCICAOBAHUAM JDKCHAYUYHOT'O TOJIKA

(B19)

JUCLHUIUIMH/TIpakTUK «HayuHo-
UccleioBaTebeKas paboTay,
«IIpoexTHas npakTHKay,
«HayunbIi1 cemuHap» Ui

- (hopMupoBaHMSI TOHUMaHUS
OCHOBHBIX IPUHIIUIIOB U
CIOCcO0OB HAYYHOI'O MO3HAHUS
MUpa, Pa3BUTHUS
UCCIIeI0BATEIbCKUX KaYeCTB
CTYJEHTOB ITOCPEACTBOM HX
BOBJICUCHUS B
HCCIIEIOBATENbCKUE MTPOEKTHI 110
00J1aCTsIM HayYHBIX
uccnenoBanuil. 2.Vcnons3zoBanue
BOCIMTATEIBHOTO MOTEHIIMATIA
muctuminH "Mcropus HayKu U
unxeHepun', "Kpurnueckoe
MBIIIJIEHHE U OCHOBBI HAYy4YHOM
KOMMYyHUKaiuu'", "BBenenue B
cnenuanbHocTh", "HayuHo-
uccienoBareabckas padora”,
"Hayunblif ceMunap" ass:

- (hopMupoBaHUs CIIOCOOHOCTH
OTIENSITh HACTOAIIUE HAyYHbIE
HCCIIEIOBaHM OT JDKEHAYYHBIX
MIOCPECTBOM MTPOBEIEHUS CO
CTYJAEHTAMH 3aHITUN U
perynspHbIX O6ecen;

- (hopMupOBaHUS KPUTHUECKOTO
MBIIIICHUS], YMEHHS
paccMaTpuBaTh pa3InyHbIE
HCCIIEIOBAHUS C SKCIIEPTHOMN
MO3ULMH TIOCPEICTBOM
00CYXICHHS CO CTY/ICHTaMH




COBPEMEHHBIX MCCIICOBAHNN,
HCTOPUYECKUX NPEAIIOCHIIOK
HOSIBJICHUS TEX WM MHBIX
OTKPBITHHA U TEOPHH.

[IpodeccuonanpHOE
BOCITUTAHHE

[IpodeccuonansHoe
BOCIIUTaHHE

Co3anue yciaoBUid,
o0ecrieunBaroImuX, (OpMUPOBAHKE
TBOPYECKOTO
MH)KEHEPHOT0/TIpo(heCcCHOHAIBHOTO
MBILIEHHS], HABBIKOB OPTaHU3al1H
KOJUIEKTUBHOM IIPOEKTHOU
nesitensHOCTH (B22)

Co3anne yciaoBUid,
obecrneunBaromux, GoOpMUPOBAHUE

poeCCHOHAIBHONW OTBETCTBEHHOCTH,

STHKHU U KyJIbTYphl HHKEHEpa-
pa3paboTurKa KOMITJIEKCHBIX
TexHuueckux cucreM (B41)

1.Mcnonp3oBanue
BOCIIUTATEIBHOIO OTEHIINATIA
JTUCIUIUIAH TPO(eCCUOHATBLHOTO
MOJYJISL JUIsl pa3BUTHSI HABBIKOB
KOMMYHUKAIUU, KOMaHIHOU
paboThI U TMIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIILIJIEHUS, CTPEMIICHUS
CJIeI0BaTh B MPOQecCHOHANTBHON
JESTEIIbBHOCTH HOPMaM
MOBE/IeHHUs1, 00ECIIeUHNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOH JESATEIBHOCTU U
HECTYK€OHOTO TIOBEICHHUS,
OTBETCTBEHHOCTH 3a IPUHSATHIE
pelIeHns 4yepe3 MOAr0TOBKY
TPYIIOBBIX KYPCOBBIX paboT u
IPAKTUYECKUX 3aJaHU, peleHue
KEICOB, MPOXOXKACHUE NPAKTUK U
noarorosky BKP.
2.Vcnonb3oBanue
BOCIMTATEIBHOTO MTOTEHIINATIA
JTUCIUILIAH TPOo(heCcCUOHATBLHOTO
MOy JUIst: - (POPMUPOBAHUS
IIPOM3BOJCTBEHHOIO
KOJUIEKTHBHM3MA B XO/1€
COBMECTHOT'O PELICHMSI KaK
MOJIETIbHBIX, TaK U MPAKTHUYECKUX
3a/1a4, a TaKXkKe IyTeM
MOJIKPETIJICHUE pallMOHaIbHO-
TE€XHOJOTMYECKUX HaBBIKOB
B3aUMOJICMCTBUS B IPOEKTHOMN
JEATENBHOCTH SMOLIMOHAIbHBIM
3¢ PexToM ycrenHoro
B3aMMOJEMCTBYS, OIIYIIIEHHUEM
pocTta o6mieit 3QpheKTHUBHOCTH
IIPU pacIpeeIeHUN IPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CHWJIBHBIMU KOMIIETEHTHOCTHBIMU
Y HMOLIMOHAJIbHBIMHU CBOMCTBaAMU
YWIEHOB IPOEKTHOU IPYIIIBI.

1. Mcnone3oBanue
BOCIIUTATEIBHOIO OTEHIIMATIA
muctumiinH "Beenenue B Gu3uky
B3aUMOJEICTBUSA
MOHU3UPYIOLIETO U3ITYYECHHUS C
BemecTBoM", "BBenenne B
HEHUTPOHHYIO PpU3UKY" JIs




[IpodeccuonanvHoe
BOCIIUTaHHE

Coznanue ycioBui,
obecrneunBaromux, GopMUPOBaAHUE
TBOPYECKOTO MHKEHEPHOTO
MBIIUICHUS U CTPEMIICHUS K
[IOCTOSTHHOMY
camocoBepieHcTBoBaHMIO (B43)

hopmupoBaHUs
npodeccroHabHOM
OTBETCTBEHHOCTH, TBOPYECKOTO
HMHXEHEPHOT'O MBIIUIEHUS IIyTEM
IPOBEJCHUS (PU3NUECKUX
3KCIIEPUMEHTOB 10 33/IaHHBII
METOJUKaM, YIYUThIBas
KOHCTPYKTUBHBIE OCOOEHHOCTH
paspabarbsiBaeMOH s7epHO-
¢buznveckoii,
NEKTPOPU3UIECKOMN U
kubepdu3nyeckoi anmnaparypsl 1
COCTaBJICHUS ONUCAHUS
IIPOBOJMMBIX UCCIIEI0BAHUM,
OTYETOB, aHAJIN3a PE3YJIbTATOB U
HOJTOTOBKH HayYHBIX
nyOnukaruii. 2. Mcnonb3oBanue
BOCIHUTATEIBHOTO MTOTEHIINATIA
TUCHUILTUHBI «OCHOBBI
IPOEKTUPOBAHUS
KuOepPU3NIECKNX YCTPOUCTB U
cucteM» it GOPMHUPOBAHHS
PUBEPKEHHOCTH K
po(heCCUOHATLHBIM [IEHHOCTSIM,
3THKE U KyJIbType HHKEHEepa-
pa3paboTuurKa, MOBBIIICHUS
UHTEpeca K HHKEHEPHO-
MIPOEKTHOM JESITEIBHOCTH YeEPE3
U3YYEHUE BOIIPOCOB IPUMEHEHMS
METO0B NPOrPaMMHON
WH)KEHEPUH B IPOEKTUPOBAHHUM,
MOBBILLIEHUS paualliOHHOM
CTOMKOCTH ammnaparypsl U y4era
BHEIIIHUX BO3/ICHCTBYIOIINX
(akTOpOB, O3HAKOMJIEHHUE C
TEXHOJIOTHSIMH MPOMBIIIIEHHOTO
IIPOU3BOJCTBA MOCPEICTBOM
MOTPYKEHUS CTYACHTOB B padoTy
HaYYHBIX JJAOOPaTOpHil.

1. Ucnonb3oBanue
BOCIIUTATEIBHOIO NOTEHIIMATIA
muctumiinH "Beenenue B Gu3uky
B3aUMOJEICTBUSA
MOHU3UPYIOLIET0 U3ITYYECHHUS C
BemecTBoM", "BBenenne B
HEHUTPOHHYIO PpU3UKY" IS
(dbopmMupoBaHUS
npodecCuoHaATBHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
WHXEHEPHOTO MBIIIEHHUS ITyTEM
MpOBeCHUS PU3NUECKUX
SKCIIEPUMEHTOB 10 33/IaHHBII




METOJIMKaM, YYUThIBAsI
KOHCTPYKTHUBHBIE 0COOEHHOCTH
paspabaTrbiBaeMOH s7epHO-
¢buznveckoii,
ANEeKTPOPU3UIECKOMN U
KkuOephu3nyecKoi anmaparypsl 1
COCTaBJICHUS ONUCAHUS
MIPOBOJIUMBIX UCCIICIOBAHUM,
OTYETOB, aHAJIN3a PE3YJIbTATOB U
MOJITOTOBKH HAYYHBIX
nyOnukanuii. 2. Micronb3oBanue
BOCIIUTATEIFHOTO OTEHIIMAIA
TUCHUIUTMHBL «OCHOBBI
MPOEKTUPOBAHHUS
KHOep(HU3NIECKUX YCTPOUCTB U
cucteM» it GOPMHUPOBAHUS
PUBEPKEHHOCTH K
po(heCCUOHATLHBIM [IEHHOCTSIM,
3THKE U KyJIbType HHKEHEepa-
pa3paboTuurKa, MOBBIIICHUS
UHTEpeca K MHKEHEPHO-
IIPOEKTHOM J1E€ATEIILHOCTHU 4Yepes
U3y4eHUE BOIPOCOB MPUMEHEHHS
METO/I0B IPOTPaMMHOM
WH)XCHEPUH B MPOCKTHUPOBAHUH,
TIOBBIIICHUSI paIuaIllHOHHON
CTOMKOCTH anmapaTypbl U y4eTa
BHEIIHUX BO3/ICHCTBYIOIINX
(akTOpOB, 0O3HAKOMJIEHHUE C
TEXHOJIOTUSIMH TTPOMBIIIIIEHHOTO
IPOM3BOJICTBA MOCPEJICTBOM
MOTPY’KEHUS CTYJICHTOB B paboTy
HaY4HBIX JJAOOpaTOpHil.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIINHBI

Paznensl yueOHOM TUCHUIUIMHBL, UX 00BEM, CPOKH U3Y4EHUS U (POPMBI KOHTPOJIS:
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7 Cemecmp
1 | IlepBsrii pa3men 1-8 | 8/16/0 25 KU-8 3-11K-4.1,
V-IIK-4.1,




B-IIK-4.1,
3-I1K-10,
VY-IIK-10,
B-TIK-10,
3-11K-11,
V-1IK-11,
B-T1IK-11

Bropoii paznen

9-15

8/16/0

25

KH-15

3-11K-4.1,
V-1IK-4.1,
B-TIK-4.1,
3-I1K-10,
VY-1IK-10,
B-IIK-10,
3-I1K-11,
V-1IK-11,
B-TIK-11

Umoeo 3a 7 Cemecmp

16/32/0

50

KonTpoabHubie
MeponpusTusi 3a
Cemectp

7

50

3-11K-4.1,
V-1IK-4.1,
B-T1K-4.1,
3-I1K-10,
V-IIK-10,
B-IIK-10,
3-I1K-11,
V-1IK-11,
B-TIK-11

8 Cemecmp

IlepBblii pa3aen

1-8

6/12/0

25

K-8

3-11K-4.1,
V-1IK-4.1,
B-T1K-4.1,
3-I1K-10,
VY-IIK-10,
B-I1K-10,
3-I1K-11,
V-TIK-11,
B-TIK-11

Bropoii pazaen

9-15

6/12/0

25

KH1-15

3-11K-4.1,
V-TIK-4.1,
B-I1IK-4.1,
3-I1K-10,
VY-TIK-10,
B-TIK-10,
3-11K-11,
V-1IK-11,
B-I1K-11

Hmoeo 3a 8§ Cemecmp

12/24/0

50

KonTpoJbHble
MEPONpPUATHSA 32
Cemectp

8

50

3-11K-4.1,
V-1IK-4.1,
B-T1K-4.1,
3-I1K-10,
VY-IIK-10,
B-T1K-10,




3-11K-11,
V-1IK-11,
B-T1IK-11

* — COKpallleHHOe HAaMMEHOBaHuE (OPMbI KOHTPOJIS

*

(wn) sK3aMeH

* — cyMMa MaKCHUMaJIbHbIX 0ayuioB JoipKHA ObITh paBHa 100 3a cemectp, BKIIOYas 3a4eT U

CoxkpallieHre HauMeHOBaHUN (POPM TEKYILIEr0 KOHTPOJISI U aTTECTAllUU Pa3AesioB:

Oobo3nauenue | [loiHOe HaMMeHOBaHME

KN KonTposb 1o nroram

€) OK3aMeH

KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.
7 Cemecmp 16 32 0

1-8 IlepBblii pa3aen 8 16 0

1 BBenenune B MUKpPONPOLECCOPHYIO TEXHUKY Bcero aynutopHsix 4acos
[IpeameT muppoBOI BEIYUCIUTEIPHON TEXHUKH. 1 | 2 | 0
I/ICToquecxne BOIIPOCHI pa3BUTHUS JUCHUIIINHBIL. OHnain

0 |0 |0

2-3 YpoBHHu npeacTaBieHus HUGPOBBIX YCTPOICTB Bcero aynutopHsix 4acoB
TpexypoBHeBast MozieNb HU(PPOBLIX yCTpoicTB. Jlornueckast 2 ‘ 4 ‘ 0
Mozenb. Mopens ¢ 3aaepxkamu. Ousndeckas MOAEIb. Omnnaiin

0 |0 |0

3-4 Bxoabl 1 BbIX0ABI HU(PPOBBLIX MHKPOCXEM Bcero aynutopHsix 4acos
Muxkpocxemsl ¢ ucnosnb3oBanueM texnosoruit TTJI, TTJIII, 2 | 4 | 0
KMOII. Beixoj ¢ 1ByMst COCTOSTHUSMH. BBIXoa ¢ OTKpBITHIM U | OHIaliH
3aKPBITBIM KOJUIEKTOPOM. BBIXOJ C TpeMs COCTOSIHUSIMU. 0 0 0
OO6benuHeHNe BBIXOJ0B HU(PPOBBIX MUKPOCXEM.

Kinaccuueckas v miMHHAsi OpraHu3alus CBs3el Mex 1y
MukpocxeMamu. OCHOBHBbIE 0003HaYEHHS Ha BHIBOJIAX
MHUKPOCXEM.

5-6 Onepanuu HaX ABOUYHBIMU YHCJIAMU Bcero aynutopHsix 4acos
JIBon4Hasi, BOCbMEPHUYHAs U IECTHAUATEPUYHAS] CHCTEMBI 2 | 4 | 0
cunciienus. [IpencraBienne HaTypaIbHBIX, ETBIX U Owunaiin
BEIIECTBEHHBIX uncen B DBM. Apudmernueckue onepanuu 0 0 0
HaJl IBOMYHBIMU YUCJIAMH B TIPSIMOM, UHBEPCHOM U
JIOTIOJTHUTEIBHOM KOJIaX.

7-8 IIpocTbie JJornyeckmne 3JieMeHThbI Bcero aynutopHbIX 4acoB
Wusepropsl. [ToBToputenu u 6ydepsl. Jlornueckue snemeHTsr | 1 ’ 2 ’ 0
U, U-HE, NJIN, NJIN-HE, Uckmouaromiee NJI. Ounaiin

0 0 0

9-15 Bropoii paznen 8 16 0

9 Hemudpparopsnl Bcero aynutopHbIX 4acoB
Tabnuua uctuHHOCTH Aemudparopa. OyHKIUU 1 ’ 2 ’ 0
nemmmdparopa. [Ipumeps Mukpocxem nemudpaTopos. Ownutaiin




YBenuuenue paspsaHocty aemudparopa. CenekTupoBaHue
KoJia Ha Aemudparopax. Bxiaouenue aemmdparopa kak
nemyibTHILIIEKcopa. CTpoOMpPOBaHNE BXOIHBIX CUTHAIOB
nemmdparopa. O0beIMHEHNE BHIX0IOB Jemudparopa.

10-11 | Hludpartopsl Bcero ayuTopHbIX 4acoB
Tabnuua ucruaHOCTH M paTopa. @yHKIUHU mHdpaTopa. 1 | 2 | 0
[Tpumepsr mukpocxem mudpaTopoB. CTangapTHoe BKIIOUeHHE | OuiaiiH
mudpaTopa. YBEIUUCHUE pa3psIHOCTH MHdpaTopa. 0 | 0 | 0

11 MyJabTHILIEKCOPBI Bcero ayuTopHBIX 4acoB
Tabnuia uctuHHOCTU MYJIbTUILIEKCOpA. DYHKIIUU 1 \ 2 ‘ 0
MyJIbTUIUIEKCOpA. [Ipumepsl MUKpOCXeM. YBeIU4EeHHE Omutaiin
pa3psAIHOCTH MyJbTUILIEKCOpa. BpemenHas quarpamMmma 0 0 0
paboThl MyJTBTUILIEKCOPA.

11-12 | Komnapatopsl Ko/10B Bcero aynuTOpHBIX 4acoB
MukpocxemMbl KOMIIapaTopoB KOAOB. Tabauia HCTUHHOCTH 1 | 2 | 0
KOMIIapaTopoB KozoB. KackannpoBaHue kKoMaparopoB KOAOB. | OHiaiH
CeneKTUpOBaHUE KOJIOB. 0 [0 [0

12 CymMmaTopsbl KO10B Bcero ayuTopHbIX 4acoB
Mukpocxembl cymMmmaTopoB. Tabmiuia HCTUHHOCTH 1 | 2 | 0
CyMMaTopoB K0/10B. [locTpoeHune BbunTaTeNs KOJAOB Ha Omnnaiin
cymmarope. KackagupoBanue cyMMaTopoB. 0 ] 0 ] 0

12 - 13 | OnHoBHGpPATOPHI U MYJIBLTH BUOPATOPHI Bcero aynutopHsix 4acos
Tumsl otHOBHOpaTOPOB. MUKPOCXEMBI OJTHOBUOPATOPOB. 1 |2 |0
Tabnuiel uctTuHHOCTH. BapuaHTsl 3amycka oHOBUOpaTOpOB. | Onilaiin
CranmapTHbIe CXEeMbI BKIIFOUCHUSI OJJHOBUOPATOPOB. 0 0 0
CrangapTHble IPUMEHEHUS OJHOBUOPATOPOB. MHUKPOCXEMBI
MyJIbTUBUOpaTopoB. CTaHAapTHAs CXeMa BKIIIOUEHUS.

[TpumMepbl NpUMEHEHUS] MYJIbTUBUOPATOPOB

13-14 | Tpurrepsl u perucTpbl Bcero ay1uTopHbIX 4acoB
[Tpuniun paboTsl U pa3HOBUAHOCTH TPUTTEPOB. OCHOBHBIE 1 | 2 | 0
CXEMbI BKJIIOYEeHHsI TpUITepoB. OCHOBHBIE 00J1aCTH Omnunaiin
IIPUMEHEHHUS] TPUTTEPOB. [lapanensbHble U CIBUTOBBIE 0 0 0
peructpsl. Tabnuibl MCTUHHOCTH peructpoB. Opranuzanus
KOHBeliepHOU 00paboTKu JaHHbIX. HakanmuBarommii
CyMMaTop. YBeJInYeHHe pa3psAHOCTH PETUCTPOB.

15 ACHHXPOHHBIC M CHHXPO-2CHHXPOHHBIEC CYCTYUKHU Bcero aynutopHbIX yacoB
Bpemennas nuarpaMMa aCHHXPOHHOT'O CUETYHKA. 1 |2 |0
MuKpocxeMbl aCHHXPOHHBIX cUeTYUKOB. Tabnuia Omnnaiin
MCTUHHOCTH ACUHXPOHHBIX CYETYUKOB. Y BETUUCHUE 0 0 0
paspsaHocTH cueTdnka. Jlenmurenu yactorsel. CHHXpO-

CUHXPOHHBIE CYETUUKH.
8 Cemecmp 12 24 0

1-8 IlepBbiii pa3nen 6 12 0

1-2 IIpumeHeHne MUKpPOCXeM NaMSATH Bcero aynutopHbIX yacoB
Knaccudukanus mukpocxem namstu. [locTosiHHas namsTh. 1 ‘ 2 ‘ 0
Kapra npomusku [13Y. Paciupenune 113V no aapecy. Ownutaiin
[Ipumeps! npumenennst mukpocxeM [13V. IIpoektrupoBanue 0 0 0
MHUKpONPOrpaMMHOI0 aBTomMara Ha ocHoBe [13V.

Knaccudukanusa mukpocxem O3Y. O3V kak
nH(OpMaMOHHBIN Oydep.
3 IIpumenenne mukpocxem LHAIT u AL Bcero ayutopHbIX 4acoB




Tuns! LIAIL ITpumenenue LHAIIL. YMmeHnbiieHne pa3psiHOCTH 1 ‘ 2 ‘ 0
IIATI. I'enepanus CUTHAJIOB TPOU3BOJILHOM (popMbl. THITBI Ownutaiin
AITI. YmensleHue pa3psaaHoctu BxogHoro kojga AILIL. 0 0 0
AHaJIOTOBBIN KOMIIApaTop.
4 Kaaccundukanus Mukponpouneccopos Bcero aynutopHbIX yacoB
Knaccugukaius MUKpOIpoLeccopoB 1 MUKPOKOHTPOJLIEpOB. | 1 | 2 | 0
O030p COBpEeMEHHBIX MUKPOKOHTPOJIEPOB pa3anyHbIX pupM. | Onmnaiin
0 I [0
5-6 YeTpoiicTBO M OpraHu3anus COBpeMEeHHbIX Bcero aynuropHbIX yacoB
MHMKPONPOLECCOPOB 1 \ 2 \ 0
CrpykrypHas cxema Mukpo-OBM. llIunel agpeca, JaHHBIX U Omnnaiin
yIPaBICHUS. 0 |0 [0
7-8 ApXHUTEeKTYpa MHUKPOIIPOLIECCOPOB Bcero ayauTopHbIX yacoB
I'apBapackas apxurekrypa. [IpuHCTOHCKas apXUTEKTypa. 2 ‘ 4 ‘ 0
CISC-mpoueccop. RISC-mpouieccop. Peructpst o6miero Omnnaiin
Ha3HadeHus. Peructpel BHEmHUX ycTpoicTs. KoHnseiep 0 0 0
KOMaHJI.
9-15 Bropoii paznen 6 12 0
9-10 CucremMa KoMaH/ Bcero aynutopHsix 4acos
Paznuune B cucreme komana CISC u RISC apxutextyp. 2 ‘ 4 ‘ 0
Koman el nepecbuiky 1aHHbIX. KoMaH bl 3arpy3Kku perucTpoB. | Oumaiin
[IporpamMHBIii CUETUUK. AKKYMYJISITOP. 0 | 0 | 0
11 Ilepudepuitnbie MOLY/IM MUKPOIIPOLIECCCOPOB Bcero ay1uTopHbIX 4acoB
[TopTtsl BBOa-BbIBOAA. CueTunku-Taitmepsl. Monynu ALl 1 | 4 | 0
WDT, DAC. Omnunaiin
0 [0 [0
12 - 13 | UnTepdeiichbl BHENIHUX YCTPOICTB Bcero aynutopHbIX yacoB
[Moxnepsxka mpotokosia RS-232 (USART). 1 |2 |0
ITocnenoBarenbHbIi nHTEpdEiic nepudepuiHbIX yCTPOUCTB Omnutaiin
SPI u I2C. Untepdeiic MicroLAN. Uurepdeiic USB. 0 0 |0
14 -16 | MukponpoueccopHbie YCTPOiiCTBa B MEXaTPOHUKE H Bcero aynutopHbIx yacos
po6oTOTEXHHKE 2 |2 |0
[Mudpossie curHanbHble npoueccopsl. Comnporeccop pacyera | Oumaitn
YCKOPEHUH U CKOPOCTH MEXaTPOHHOI0 MoayJis (motion chip). | 0 0 0
[IporpaMMupyeMble JIOTHYECKUE MATPULIBI U YCTPOHCTBA.

CokpallieHHbIe HAUMEHOBAHUST OHJIAMH OTIINN:

Oo6o3nauenue | IloiHOe HaMMeHOBaHKE

9K ONEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepuai

111 ITOTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynno-marepuanbl

I1p3 IIpesenTanuu

T TecTsl

9CM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC VM HTEepaKTUBHBINA CAUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU




HpI/I HN3YUCHUU 3TOM JUCHUIUIMHBI HIMPOKO HCIIOJB3YIOTCA AKTHBHBIC W HWHTCPAKTHBHBLIC

MeToABI 00y4eHus. B npouecce mpoBeaeHus JIGKIMOHHBIX 3aHATUN PEryIIpHO IPUMEHSIETCS:
- pa3MHHKa, B [IPOLIECcCe KOTOPOM B TeUEHUE 5-8 MUHYT BPEMEHU B Hayalle 3aHATUS CTYAEHTaM

3aJIal0TCSl BOIPOCHI 110 TEME MPEbIIYIIUX 3aHITHI;
- TECTUPOBAaHUE 3HAHUH CTYACHTOB: Pa3far0TCs TECThI, coepKalue 6-8 OCHOBOIOIAraOUINX

BOIIPOCOB IO TEMaM IMPCAbIAYIINUX JIEKITAM C BapuaHTaMMU OTBETOB, U IpECAIaracrCsa B TCUCHUC 5-8

MHHYT JaTb IIPaBUIIBHBIC OTBCTHI (pa36op PE3YIBTATOB TCCTUPOBAHUA IIPOBOAUTCA B MHTCPAKTUBHOM

PECIKHUME HaA OmmKaiIeM MMPAKTUYCCKOM 3aHATHHU UJIKW B HA4YaJIC cnenyfomeﬁ J'ICKI_II/II/I).

YacTh JEKIMOHHBIX 3aHATHH mpoBoAuTcsS B (Qopme mpeseHTtaruii B ¢opmare PowerPoint

(npe3eHTanuu npeacrasiieHbl B koMiekte Y MKJI).
B mnpomecce mpakTHYeCKMX 3aHATHN, OOCYKICHHS BOIPOCOB BBINOJHEHHUS JIOMAIIHETO

3aJaHusd, KOHchIBTaLII/Iﬁ HCIOJIB3YIOTCA CIICAYIOIIUC HHTCPAKTUBHBIC IPUCMBI U METO/AbI:

- IUCKYCCHUU;

- MCTO «MO3I'OBOT'0O LITYPMa»,

- MeTOJl OOCYXKIEHHS KOHKPETHBIX CHUTyaluil (case-study), opraHu3zyemblii B BHaE PabOTHI

MaJlbIX I'PYIIII.

HpI/IMeHeHI/IC 9THX MCTOAOB IO3BOJIACT o00ecrneynTh MaKCHMAaJIbLHO IIOJIHOE BOBJIEUEHHE BCEX

o0ydaeMbIX B 00pa3oBaTEbHBIN IMPOIECC, CACNIATh MX 3aHHTCPECOBAHHBIMH M MOTHBHPOBAHHBIMU

y4aCTHUKaMU 00pa30BaTENIbHOM 1€ATEIbHOCTH.

7. ®OHJI OHEHOYHbIX CPEJACTB

@OHJT OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE 00ECIIeUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX

pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETo,

pY6e)I(HOFO U IPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHEC.
CBs3b MCKIAY CI)OpMI/IpyeMLIMI/I KOMIICTCHIIUAMHU H (bOpMaMI/I KOHTPOJIA HUX OCBOCHUA
MMpeaACTaBJICHA B CJ'ICIIYIOIJ_Ieﬁ Ta6J'II/II_[eZ

Komnerennus HNuaukaropsl ATTecTallMOHHOE ATTecTallMOHHOE
OCBOCHUS meponpustue (KII 1) meponpusitue (KII 2)
I1K-10 3-T1K-10 9, K-8, KH1-15 9, K1-8, K1-15
V-IIK-10 9, K1-8, KM1-15 9, K1-8, K1-15
B-IIK-10 9, K1-8, KH1-15 9, KH-8, K1-15
[IK-11 3-I1K-11 0, K1-8, KM1-15 9, K1-8, K1-15
V-IIK-11 9, KH-8, K1-15 9, KH-8, K1-15
B-TIK-11 9, KH-8, KN-15 9, K1-8, K1-15
[1IK-4.1 3-I1K-4.1 9, K1-8, KM1-15 9, K1-8, K1-15
V-I1K-4.1 9, KH-8, K1-15 9, K1-8, K1-15
B-I1K-4.1 9, K1-8, K1-15 9, K1-8, K1-15

IIxkajnbl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[Mkana KaXA0ro KOHTPOJIBHOIO MEPOIPHUATHS JISKHUT B mpeaenax oT 0 10 yCTaHOBJIEHHOIO

MaKCHMAaJILHOTO Oajiia BKIFOUMTEILHO. MTOroBas arrecranys [0 OUCHUIUIAHE oreHuBaercs mo 100-

OaJNIbHOM IIKaJe U MNpEaACTaBIIAACT co0oii CYMMY 6aJ'I.HOB, 3apa60TaHHBIX CTYACHTOM IIPpH BbIIIOJIHCHHUU

3a/IaHMI B paMKax TEKYILEro U MPOMEKYTOYHOTO KOHTPOJIS.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIAEAYIOLIEH IIKATOM:




Cymma 6amtoB | Onenka no 4-ex Onenka TpeboBaHMs K YPOBHIO OCBOCHHUIO
OaJUILHOM 1IKAJIE ECTS y4eOHOM TUCITUTUINHBI

OlLieHKa «OTIMYHOY BBICTABIISICTCS CTYACHTY,
€CJIH OH TTyOOKO ¥ MTPOYHO YCBOMII
MPOTPaMMHBIA MaTepHUall, ICUEPITBIBAIOIIE,
MOCIIE0BATENbHO, YETKO U JIOTHYECKH
CTPOIHO €ro M3/Iaraer, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOH,
HCIOJIB3YET B OTBETE MaTepHal
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B OrneHKa «XOPOIIO» BBICTABIISETCS CTYCHTY,

75-84 C €CJIM OH TBEPJIO 3HACT MaTepHa, TPAMOTHO U

4 — «xopouioy 10 CYIIECTBY U3JIaraeT €ro, He JOIycKas
70-74 CYILIECTBECHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OleHKa «Y/IOBJIETBOPUTEIBHO

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJBKO OCHOBHOI'O Marc€pualia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHO E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIICHHS JIOTHICCKOM
TIOCIICAOBATCIBHOCTH B U3JIOKCHUU
MPOrPaMMHOTO MaTepuaa.

OreHKa «HEeyI0BIETBOPUTEIBHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBII HE 3HACT
3HAYUTENHEHON YaCTH IPOrPAMMHOTO
9_ Marepuara, JI0MyCcKaeT CyIleCTBEHHBIC
Hwxe 60 F ommo6ku. Kak npaBuiio, omeHka

«Hey00811emBoOPUMENbHOY

«HEY/IOBIICTBOPHUTEIILHOY» CTAaBUTCS

CTyACHTaM, KOTOPBIC HC MOT'YT ITPOJOIKHUTH
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIA 10
COOTBETCTBYIOIIECH AUCIUILIUHE.

8.  YUEBHO-METOJIMYECKOE U HTH®OPMAIIMOHHOE OBECTIEYEHUE
YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 004 I'95 ApxuTekTypa MUKPOIIPOLIeCCOpoB : yueOHoe nocodue, ['ypos B.B., Mocksa: MntepHeT-
YHupepcuteT nHPOPMAIMOHHBIX TexHOoJoTHit, 2010

2. 004 B72 BBICOKOIIPOU3BOIUTENBHBIE BRIYUCIUTENbHBIE CHCTeMHI : , bookoB C.I'., Mocka: HUMCU
PAH, 2014

3. 621.38 A47 OcHOBBI MUKPOCXEMOTEXHUKH : , AnekceHko A.I"., Mocksa: bunom. JIabopatopus
3Hanui, 2017

4. DU I'95 TlpoekTupoBaHre MUKPOIIPOLIECCOPHBIX CUCTEM : JabopaTopHbIi npakTukym, Eroposa
N.A., T'ypos B.B., Teimkesud B.I'., Mocksa: HUSY MU®U, 2010

5.681.5 173 CucremMbl peallbHOIO BpEMEHH: TEXHUUECKHUE U IPOrpaMMHBIE CPEJICTBA : yueOHOe
nocobue s By30B, Jpesce FO.I'., Mocksa: HUSLY MU®U, 2010




6. D11 M 59 Iludpossie ycTporicTBa 1 MUKporpolieccops! : , Cequaun B., Mukymmun A., CaxHeB A.,
Cankr-Ilerepoypr: bBXB-IlerepOypr, 2010

7. 91 A23 DneKkTpoHHBIE YCTPOKWCTBA B MEAMITMHCKHX MTpuOopax : YuedHoe mocooue, Hukuraes B.I.,
Araxansa T.M., Mocksa: HUAY MU®U, 2010

8. 621.38 A23 DyeKTpOHHBIE YCTPOMCTBA B MEUIIMHCKUX MprOopax : YueOHoe nocooue, Hukuraen
B.I'., Araxausu T.M., Mocksa: HUSIY MU®U, 2010

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[TPOI'PAMMHOE OBECIIEYEHHE:

CHeHI/IaHLHOC IporpaMmMHOC oOecrieueHne He Tpe6yeTc;1
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

1. MynpTumenuiiasiii npoektop BenQ MP722 (A-119a)

2. Okpan Hactennbiit Cactus Wallscreen 84” (A-119a)

3. Kommnerotep npenonasatens (A-119a)

4. Kommnbrotep crynenra 12 mr. (A-119a)

5. KontponbHo-uzmepurenbHblil koMiuieke NI ELVIS — 6 mir. (A-119a)

6. Usmeputens RLC E7-21 (A-119a)

7. Ananorosas nasuibHas ctadiust ERSA ANALOG 60A — 2 mr. (A-119a)
8. Mynetumerp MS8050 — 2 mit. (A-119a)

9. Uctounuk nutanus MPS-3005LK-1 (A-119a)

10. [MasmeHbIH poboT (aBTOMaTHueckas masutbHas MamuHa) QUICKQUICK4 (A-119a)
11. IlopratusHslii ndpoBoii npopunomerp Vogel — 8 mt. (A-119a)

12. Mynstumetp Agilent 34401A — 2 mt. (A-119a)

13. Tasnpauk razoBeiii WEILER PYROPEN PIEZO (A-119a)

14. Tepmoden WEILER 6966E (A-119a)



10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYJAEHTOB

B koHIIe OCBOEHHS TUCIMIUIMHBI CTYJCHT C/IaeT SK3aMEH.

Onenka HeymoBieTBopuTenbHO (MeHee 30 OaiioB) CTaBUTCS, €CIH CTYACHT HE 3HAeT
3HAYUTENBHON YacTH MPOrpaMMHOI0 MaTepualia, AOMYyCKaeT CyllecTBeHHbIe omuoOku. Kak mpasuio,
OLIEHKA «HEYOBICTBOPUTEIBHO» CTABUTCS CTYJCHTAM, KOTOPhIE HE MOTYT NMPOJODKUTH 00ydeHue 6e3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOLICH THUCIUILIMHE.

Ouenka ynoierBoputeabHO (30-34 6auioB) CTaBUTCS, €CIU CTYJAEHT MMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepuajia, HO HE YCBOWJ €ro Jerajeil, IOMyCKaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBWIbHbIE (QOPMYIMPOBKM, HApYyIIEHUS JIOTHYECKOH TIOCIEeIOBAaTEIIbHOCTH B  H3JI0KEHUU
IPOrPaMMHOTO MaTepHaa.

Onenka xopoiuo (35-44 0aioB) CTaBUTCS, €CIU CTYJAEHT TBEPJO 3HAET MaTepuall, IPaMOTHO U
0 CYIIECTBY M3JIaraeT €ro, He JOIycKasl CyIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC.

Onenka oranuHO (45-50 OayiioB) CTAaBUTCS, €CIM CTYAEHT TIJyOOKO M IPOYHO YCBOMII
MPOrpaMMHBIM MaTepHuall, MCUEPHbIBAOIIE, MOCIEA0BATEIbHO, YETKO W JIOTMYECKU CTPOHHO €ro
W3JlaraeT, ymeeT TECHO YBS3bIBaThb TEOPHUIO C TPAKTHKOW, HCHOIB3YeT B OTBETE MarepHuall
MOHOTpaUUECKOIl TUTEPATYPHI.

11.  VYEBHO-METOJIMYECKHUE PEKOMEHIALIUU JJISI NPENOJABATEJEN

['maBHOe BHMMaHME B IpenojgaBaHuu Kypca «OOopynOBaHHE MAaIIMHOCTPOUTEIBHBIX
MIPOU3BOJICTB» HEOOXOAMMO COCPEIOTOUYHTDH HA OBJIIAJICHUH CTYJIEHTAMH CIICIYIOUINX 3HAHUH, YMEHUI
1 HABBIKOB.:

3HaTh:

- OCHOBHBIE BHJABI O00OPYIAOBAaHHS MAIIMHOCTPOUTEIHHBIX MPOU3BOJCTB, OOJACTH HX
MIPUMEHEHHUS B 3aBUCUMOCTHU OT THIA MPOU3BOJICTB U €r0 CEPUNHOCTH;

- ipotiecchl popmMooOpa3zoBaHus AeTajei Ha CTaHKaX;

- YCTPOMCTBO ¥ KHHEMATHKY 000PYIOBaHMUS.

YMeTh:

- BBIOpaTh 000pY0BaHUE JJIS BHIIOJTHEHUS OMPEICTICHHON OTepaluu;

- aHaJ'II/ISI/IpOBaTI: KOMITOHOBKH 06opy)1013aH1/1$1.

BrnaneTs:

- MeTOI[I/IKOI\/'I aHaJIin3a TEXHOJIOTHUYCCKHUX BO3M0)KHOCT€I>1 MaHH/IHOCTpOI/ITeJ'II)HOFO
00Opy/NOBaHUSI M BBIMIOJHEHUSI TEXHOJIOTUYECKUX OIMeparuil. Jns u3ydeHus: NHUCUMILIAHBI
HEeoOXoIuMO BJaJeHHWe O0a30BBIMH 3HAHUSAMH, YMEHHUSMH, HABbIKAMH U  KOMIIETCHUIHUSIMHU
cOpPMUPOBAHHBIMH  JUCHUIUIMHAMUA  ©CTECTBEHHOHAay4yHOTO,  OO0IIenpodeccuoHalbHOTO U

npo¢eCCHOHATIBHOTO MOAYNEH pabodero yueOHOro miaHa Kageapsl.

3HaHMS, YMEHHUS, HaBBIKM M KOMIETEHIIMM JOJDKHBI PEalM30BBIBATHCA B XOJE BCEX BHJIOB
yueOHBIX 3aHATUH, a TAK)KE MPU OpraHU3aIMH CaMOCTOSTEIbHON pabOThI CTY/IEHTOB.

CrpykTypu3anus yueOHOro Marepuaia UCKIYaeT TyOInpoBaHUE MPOIIEHHOrO MaTepuana u
IpeJioiaraeT JOCTUKEHHE HOBOTO KaueCcTBa MOJAMOTOBKU CTYJIEHTOB Ha X 0ase.

2. llenu u 3amaum Kypca.

ITo JUCIHHUITIIIMHE «O60py,[IOBaHI/IC MAallIMHOCTPOUTCIIbHBIX TPOU3BOIACTBY» yLICGHBIM IJIaHOM
npeaAyCMOTPCHBI JICKIIMOHHBIC 3aHATUSA, IPAKTUYCCKUEC 3aHATHA W CaAMOCTOATCIIbHAA pa60Ta.



OCHOBHBIMU BUAAMH YUEOHBIX 3aHATHH SBISIOTCS MPAKTHUECKHUE, KOTOPHIE TOJIKHBI HOCHUTH
CHUCTEMHBIN XapaKTep.

Jlekuuu UMEKOT LIEb:

- 1aTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUYHBIX 3HAHUM MO KYpCY;

- CKOHIICHTPUPOBATh BHUMAaHHUE CTYJICHTOB Ha HamOOJEe CIOXKHBIX U Y3JOBBIX MpobiemMax
(Bompocax).

B xone mpoBeneHusi JEKIMOHHBIX 3aHATHI clieAyeT oOpaliaTh BHUMaHuE Ha HEOOXOJIMMOCTh
0ojiee IMOJIHOTO YCBOGHHS CTYyACHTaMU y4eOHOro MaTepuaja IyTeM NPUMEHEHHUS HHTEPAKTUBHBIX
METOJIOB M CPE/ICTB aKTUBHU3AIUHN X y4eOHO-TI03HABATEILHOM ESTEIbHOCTH.

[leqbr0 MPAaKTUYECKUX 3aHATHS SABISIETCS IPUMEHEHHE HA IMPAKTUKE TEOPETUUYECKOTO
MaTepuana AUCHHUIUIMHBL, TIy0)Ke BHUKHYTh B (PU3UYECKYIO CYINTHOCTh H3y4aeMBIX SIBIICHUH U
MIPUBUTH CTYICHTAM HABBIKH CAMOCTOSATEIHHOU PaOOTHI.

Ha ocHOBe YyCBOGHHBIX TEOPETHYECKHMX OCHOB Kypca M BBIOJIHEHHBIX MPAKTUYECKHX PaboT
CTYJIEHT JOITyCKAETCs K HK3aMEHY.

3. TpeboBaHus K YPOBHIO OCBOCHHUSI COJIEPKAHUS Kypca.

Texkymuii KOHTpPONb pPE3yabTaTOB OOYYEHHUS, KaK IpPaBWIO, OCYIIECTBISIETCS B IIpolecce
MPAKTUYECKHUX 3aHATUH U MOXKET MPOBOIUTHCSA KakK B (popMe MEPCOHAIBHOTO OMpoca, TaK U B (hopme
TECTUPOBAHUS CTYICHTOB.

TecToBBINl KOHTPOJIb 3HAHWN M YMEHHU CTYACHTOB OTJIMYAETCS OOBEKTHBHOCTHIO, 00iamaer
BBICOKOM CTeneHbto AuddepeHnnaniy nCnbITyeMbIX 110 YPOBHIO 3HAHUN Y YMEHUH.

N3yuenue yueOHOM TUCHUIUIMHBI 3aBEPIIACTCS IK3aMEHOM.

DK3aMeH NpeACTaBIsIeT COO0M 3aKIIOUUTENbHBIN 3Tall KOHTPOJIS 3HAHUM, yMEHUIl, HaBBIKOB U
KOMIETEHINH, TpUOOPETEHHBIX CTYACHTAMH ITPH N3YUYE€HUH TUCLUIUIUHBI.

[IIxana oreHKM 00pa30BaTEIbHBIX JOCTHKEHUM
1. IIpn yctHOM ompoce

Kpurepun Onenka

BricTaBnseTcss CTyIE€HTYy €CIM CTYJEHT HCYEPIBIBAIOIE, IOCIEAOBATEIbHO, YETKO H
JIOTUYECKH CTPOMHO OTBEYAET HA BOMPOCHI U YMEET YBSI3bIBaTh TEOPHUIO C MPAKTUKON OTINYHO

BricTaBnsieTcsl CTyIEHTY €CIM OH XOPOILIO 3HAET MaTEPHall, TPaMOTHO U 10 CYLIECTBY M3JIaraet
€ro, He JIOMYyCKas CyIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOIIPOC XOPOIIIO

BricTaBnsiercs CTYJIEHTY €clid OH UMEET 3HAHUS TOJIbKO OCHOBHOTO MaTepuaja, HO HE YCBOMII
€ro Jerajiel, JONMyCKaeT HETOYHOCTH, HEJAOCTaTOYHO NpaBUIIbHBIE (HOPMYIUPOBKH, HAPYLIECHUS
JIOTMYECKON MOCIEI0BATENBHOCTH B U3JI0KEHUH IIPOIrPaMMHOI0 MaTepuaia Y J0BIETBOPUTEIBLHO

BericTaBnsiercs cTyIeHTy, KOTOPBIA HE 3HAET 3HAUUTENBHOM YacTH MPOrpaMMHOIO MaTepuaa,
JIOMyCKAaeT CyIIeCTBEHHbIE OIMOKU HeynoBneTBopuTeIbHO

2. Ilpu TectupoBanun
Kputepuu Onenka

BricraBnsercs ctynenty ecinu 90-100% TecTOBBIX 3a/1a4 BHIIIOJHEHO MPaBWiIbHO OTINYHO
BrictaBnsercs ctynenty ecnu 80-89% TecTOBBIX 3a/1a4 BBIINOJIHEHO MPABUILHO XOPOIIO



BeicTaBnserca  ctyneHty ecau 60-79%  TecTOBBIX  3aJad  BBINOJIHEHO  IPaBUIIBHO
Y 10BJIIETBOPUTEIILHO

[Ipu otBete cryneHTa meHee yem Ha 60% BOMPOCOB, TECTOBOE 3aJaHUE HE 3aYUTHIBACTCS U Y
cTyzeHTa o0pa3yercsi JONT, KOTOPBIM JODKEH OBITh 3aKphIT B TEUCHHE CEMECTpa WM Ha 3a4eTHOMN
Henene HeynosierBopurenbHO

3. [IpomexxyTouHas aTTecTalusg-IK3aMeH
dopmoit MIPOMEKYTOUHOMN aTTecTaluu o JTUACLUIIIMHE «O06opynoBanue
MaIIMHOCTPOUTENBHBIX TPOU3BOJICTBY» SBISETCS SK3aMEH.

Kputepun Onenka

BricraBnsiercst cTyneHTy, €ciu OH TIIyOOKO M NIPOYHO YCBOWJ MNPOrpaMMHBIA Marepua,
HCYEPIBIBAIONIE, TMOCIEIOBATEIIbHO, YETKO W JIOTHYECKH CTPOMHO €ro wu3jaraer, yMeeT TEeCHO
YBSI3BIBATh TEOPHIO C MPAKTUKOW, UCIOIB3YyeT B OTBETE MaTepual MOHOrpadUyYecKol JTUTEpaTyphl.
OTangHo

BricTaBnsercs CTy€HTY, €ClId OH UMEET 3HaHUA TOJIBKO OCHOBHOTO MaTepuaia, HO He YCBOWII
€ro Jeraiel, JOMyCKaeT HETOYHOCTH, HEJAOCTATOYHO NpaBUIbHBIE (HOPMYIUPOBKH, HAPYIIECHUS
JIOTUYECKOM TMOCJIeI0BATEILHOCTH B U3JI0KEHUH MPOrPaMMHOT0 MaTepraia. XopoIio

BricTaBisiercst CTyIeHTY, €ClTi OH UMEET 3HaHMsI TOJIbKO OCHOBHOTO MaTepHuaia, HO HE YCBOMII
€ro JeTajieid, IOMYCKaeT HETOYHOCTH, HEIOCTATOYHO NPAaBWIbHBIE (DOPMYIUPOBKH, HAPYIICHHS
JIOTUYECKOU TMOCJIeI0BATEILHOCTH B U3JI0KEHHUH IMPOTPAaMMHOT0 MaTepuana. Y 10BJIETBOPUTEIHHO

BricTaBnsercs cTyqeHTY, KOTOPBIA HEe 3HA€T 3HAYUTENIbHOM YacTH MPOrPaMMHOTO MaTepuaa,
JIOMyCKaeT CyIlecTBeHHble ommOku. Kak mnpaBuio, OIEHKa «HEYIOBICTBOPUTEIBHO» CTAaBUTCSA
CTYICHTaM, KOTOpble HE MOTyT NPOAOKUTH oOOyuyeHue Oe3 MJOMOJHUTENbHBIX 3aHATUH IO
COOTBETCTBYIOIIEH nucuuIinHe. HeynoBneTBOpuTenbHO
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