MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
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BBICIIETO 0Opa30BaHMs
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NMHCTUTYT ®U3UKO-TEXHUYECKNX UHTEJUVIEKTYAJIBHBIX CUCTEM

KA®EJPA KOHCTPYNPOBAHUNA ITPUBOPOB 1 YCTAHOBOK

OAOBPEHO YMC UDTUC
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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

MHUKPOITIPOLIECCOPHAS TEXHUKA

HanpaBnenne noaroToBku [1] 14.03.02 SAnepHbie Pu3nKa U TEXHOJIOTHH
(cmennanbHOCTD)
Eﬂ

2 z ; s |8 s

e I~ s = =" O —_ e
o £ e s | 5 oo | w24 < S z g
= o = T | B = Z s =z3 % = T S
8 S . = & = E [ =3 o - - - = o &

= = g 9 = = e . e % d U A 2 =g
= ) =9 2 S = © o S S H =
o 2a | L 5 o = & 2 g A 1) S o &
o =2 | O |’ =S |BRF | m=E30 = S Z 5
8 3 108 12 24 0 36 0 C)
Uroro |3 108 12 24 0 0 36 0




AHHOTALMS

B kypce u3ydarorcs coBpeMeHHble MuKporpoueccopHbeie cucreMbl (MIIC) n nx cocraBHbIE
4acTH, paccMaTpuUBarOTCs BoIpockl npoektupoBanuss MIIC n ycTpoHCTB Ha WX OCHOBE, M3y4daroTcs
Iporenypsl pa3paboTKH W OTHaaKu mnporpammuoro obecmnedernns MIIC, wu3ydaroTcss crmocoObl
MTOCTPOSHHUS aNmapaTHO-MPOrpaMMHBIX HH(popMmalmoHHo-ypasistomux cucteM (MY C), ocobennoctu
pa3paboTku W Bepudukanuu nporpaMmHoro obecredeHuss MYC, paccMmaTpuBaroTCs BOIPOCHI
MMHUTAIMOHHOTO MOJICIMPOBaHus U nmoctpoenus rereporeHubix MIIC u UYC.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

Ilenp xypca «MHKpONpOLIECCOPHAsE TEXHUKa» — O3HAKOMHUTH CTYACHTOB C COBPEMEHHBIMU
MIIC, merogamu noctpoeHuss MYC Ha ocHOBE anmmapaTHO-NIPOTPAMMHBIX KOMIUIEKCOB, METOAAMHU
koMmrmeroTepHoro mozaenupoBanus MIIC u UYC, a takxke chopMUpOBAThH y CTYICHTOB NMOHUMAHHE
METOZIOB M MapIIPYTOB pa3pabOTKH U Bepudukanuu nporpamMmmuoro odecreuenns UYC.

JlucuuniuHa HaleJaeHa Ha OATOTOBKY CTYEHTOB K:

- pa3paboTKe CpEeICTB MHKPONPOLECCOPHOTO YIPABICHHUS CUCTEMaMU M 3JIEKTPOHHOM
anmnapaTrypbl TEXHUKH paJUallMOHHOTO dKCIIEPUMEHTA,

- MCCJIENOBAHUIO B O00JACTM MPOEKTUPOBAHMS M COBEPLICHCTBOBAHMS allllapaTHBIX MU
MIPOrPaMMHBIX CPEACTB pa3pabOTKH IEKTPOHHOMN anmaparypsl;

- CO3/IaHUIO U MPUMEHEHHIO AITOPUTMUYECKOT0, alllapaTHOTO U MPOTrpaMMHOr0 00ecTieueHHs
CUCTEM YIPABJICHUS U KOHTPOJIS;

- MCCIIEIOBAaHMIO C LIENbI0 00ecTieyeHNs BBICOKOA((HEKTUBHOTO (PYHKIMOHUPOBAHUS CPEICTB
yHpaBJIeHUs, KOHTPOJIS U UCTIBITAHUN AJIEKTPOHHOMN anmnapaTyphl.

2. MECTO YYEBHOW JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

Hucuumunza «MHKpoIponeccopHas TEXHHKa» OTHOCUTCS K Kypcy IO KOHCTPYHPOBAHHIO
UIEKTPOHHON ammapaTypbl W IPOBEAECHUIO KOMIBIOTEpHOro Moaenuposanus. Ilpu paspabotke
COBPEMEHHOM  3JIEKTPOHHOM  ammapaTypbl HEOOXOAWMBI 3HAHUSA METOJAOB U MapuIpyTOB
npoektupoBanuss MIIC u HYC, texHomoruit pa3paboTku ¥ BepuUHUKAMH [POrPAMMHOIO
o0ecrieyeHns, a TaKKe HaBBIKK IPOBEACHHUS KOMIIBIOTEPHOIO MOJEIMPOBAHUS  allapaTHO-
IIPOrpaMMHBIX KOMIUIEKCOB, YEMY U IIOCBSLICH JaHHBIN KypC.

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATHBI
OBYYEHUA

VYHuBepcanpHble U(HIK) o0menpodeccuoHalIbHbIE KOMITETEHIIUHN

I KO,I[ 1 HAUMCHOBAHUEC KOMIICTCHIIMH | KOI[ N HAMMCHOBAHHUC MHAHWKATOpa JOCTHUKCHUA KOMIICTCHI A

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3amadyaMu W OOBeKTamu (00JacTIMHU
3HaHUI) MpohecCUOHATBLHON eATeTbHOCTH:

3agaua O0BeKT I Kox v HanmenoBanue Kox n nHanmenoBanue
npogeccHOHATbHOM 00J1acTh 3HAHUS npogeccuoOHATLHOU HHAMKATOpa
aesteabHocTu (311]1) KOMIIeTEHIINH; MOCTHKEHUS



OcHoBaHue
(mpogeccuoHANBLHBIN
cranaapt-I1C, ananns
ONbITA)

Hay‘-IHO-I/ICCJ'IGILOBaTeJ'IBCKI/Iﬁ

N3yuenne n ananus
HAy4YHO-TEXHUYECKOU
nH(popManuu,
OTEYECTBEHHOT'O U
3apyOeKHOTO OIBITA 11O
TEMaTHUKE UCCIIETOBAHMS

MaremaTruueckoe
MOJEJIMPOBAHUE
(bU3NIECKUX,
TEXHOJIOTHYECKUX
MPOLECCOB U
aJIrOPUTMOB KOHTPOJIS U
yIpaBJICHUS, PEKUMOB

MH(GOPMaIMOHHO-
U3MEpPUTEIIbHBIE
CUCTEMBI,
Kkubepuznyeckue
YCTPOWCTBA,
CHCTEMBI KOHTPOJIS
Y YIpaBJICHUS
SA7IepHO-(PU3NIECKUX
YCTaHOBOK

UH(POPMALIMOHHO-
U3MEpHUTEIbHBIC
CHCTEMBI,
Kkubepdusnueckue
YCTPOWCTBA,
CHCTEMbI KOHTPOJISI
Y YIpaBJICHUS

ITIK-1 [1] - Coco6en
HCIIOJIb30BaTh HAYYHO-
TEXHUYECKYIO
UH(pOpMALHIO,
OTEYECTBEHHBIN U
3apyOeKHBIN OTBIT 110
TeMaTUKe
HCCIIEI0BAHUS,
COBpPEMEHHBIE
KOMIIBIOTEPHBIE
TEXHOJIOTUH 1
nH(GOpPMaIMOHHBIE
pecypchl B CBOEH
peIMeTHON obmacTu

OcHosanue:
[IpodeccuonanbupIit
cranaapt: 40.011

ITIK-2 [1] - Cioco6en
TIPOBOJTUTH
MaTeMaTHYECKOe
MO/JICIIUPOBAHHE
MIPOIIECCOB U OOBEKTOB
Ha 0a3e CTaHJIapTHBIX
IIaKCTOB

npogeccuoHaIbLHOM
KOMIIETCHIIUHN

3-TIK-1[1] - 3HaTH
OTEYECTBEHHBIN U
3apyOeKHBIN OTIBIT TTO
TEMaTHKe
HCCTIe0BaHMS,
COBPEMEHHBIE
KOMITBIOTEPHBIC
TEXHOJIOTHH U
nH(pOpMaAITMOHHBIE
pecypcehl B CBOEH
MpeAMETHOM 00JIacTH, ;
V-IIK-1[1] - ymets
WCIIOJIb30BaTh HAYYHO-
TEXHUYECKYIO
nH(pOopMaLHnIo,
OTEYECTBEHHBIN U
3apyOeKHBIN OTIBIT TTO
TEeMaTHKe
HCCTIe0OBaHMS,
COBPEMEHHbIE
KOMITBIOTEPHBIC
TEXHOJIOTHH U
“H(pOpMaAITMOHHBIE
pecypchl B CBOEH
MpeAMETHOM 001acTH;
B-IIK-1[1] - BnageTs
COBPEMEHHBIMH
KOMITBIOTEPHBIMU
TEXHOJIOTHSIMH H
MeTOoJIaMHu
WCIIOJIb30BAHUS
MH(OPMALIMOHHBIX
pECyYpCcoB B CBOEH
MpeIMETHOM 00JacTH
3-T11K-2[1] - 3HaTh
METO/IbI
MaTeMaTHIeCKOTO
MOJIETTUPOBAHUS
MIPOIIECCOB B OOBHEKTOB
Ha 6a3e cTaHJapTHBIX
MaKeTOB

AKCIUTyaTalluu siAepHO- | siAepHO-(DU3HUECKUX | aBTOMATU3UPOBAHHOTO | aBTOMAaTU3MPOBAHHOTO
(U3HYECKUX H YCTaHOBOK MIPOCKTUPOBAHUS U MIPOCKTUPOBAHUS U
(U3MYECKUX YCTAaHOBOK, UCCIIeTOBAHHMA HCCIIeIOBaHU; ;

B TOM YHCJIE C V-TIK-2[1] - ymeTb
HCIIOJIb30BaHUEM OcHosanue: HCII0JIb30BAaTh METOIbI
CTaHJAPTHHIX MMAKETOB [TpodeccnoHaBHBIHI MaTeMaTHU4eCKOro




ABTOMATU3UPOBAHHOI'O
MIPOCKTUPOBAHUA U
WCCIIeIOBaHUM, a TaKXKe
C IPUMCHCHUEM
CHEIHAEHO
pa3pabaThIBa€MOTO
MIPOrPaMMHOTO
obecrieueHus

IIpoBencHue
MIPEIBAPUTEIILHOTO
TEXHUKO-
SKOHOMUYECKOTO
000CHOBaHUS
IIPOEKTHBIX PaboT 1o
CO3/1aHHUIO
knbepduzngecknx
CUCTEM U3MEpEHUS,
KOHTPOJISI U yIPaBICHUS

IIPOEKTHBIN
UH(POPMALIMOHHO-
U3MEpUTEIIbHbIE
CUCTEMBI,
kubepdusnueckue
YCTPOMCTBA,
CUCTEMbI KOHTPOJIS
U yIpaBJICHUA
AIEPHO-PU3NIECKUX
YCTaHOBOK

cranaapt: 40.011

[TK-5 [1] - Criocoben
IIPOBOJUTH
MpeBapUTEIHHOE
TEXHHUKO-
HKOHOMHYECKOE
000CHOBaHUE
MPOCKTHBIX PEUICHUIN
pu pa3zpaboTke
YCTaHOBOK U MPUOOPOB

OcHosanue:
[IpodeccuonanbHbIi
cranzaapt: 40.008

MO/ICTTUPOBAHUS
TIPOIIECCOB M OOHEKTOB
Ha 0a3e cTaHIapTHBIX
MaKeTOB
ABTOMATU3HPOBAHHOTO
MIPOSKTUPOBAHUS U
HCCIIeJOBaHMUIL;;
B-TIK-2[1] - BnageTs
HaBbIKaMU
MaTeMaTH4eCKOTro
MO/IETTUPOBAHUS
MIPOIIECCOB M OOHEKTOB
Ha 0a3e cTaHIapTHBIX
MaKeTOB
ABTOMATU3UPOBAHHOTO
MIPOSKTUPOBAHUS U
HCCIIEIOBAHUIM;

3-1IK-5[1] - 3HaTh
METO/Ibl aHaJIN3a AJIs
TEXHUKO-
SKOHOMUYECKOTO
000CHOBaHUSA
IIPOEKTHBIX PEIICHUI
pu pa3paboTke
YCTaHOBOK M TPUOOPOB;

;
V-IIK-5[1] - ymeth
MIPOBOJIUTH
MIpe/IBapUTENIbHbIE
TEXHUKO-
SKOHOMUYECKOE
000CHOBaHUE
MIPOEKTHBIX PEIICHUI
pu pa3paboTke
YCTaHOBOK U MPUOOPOB;
B-TIK-5[1] - BnageTs
METO/IaMU IIPOBEJICHUS
MIPEBAPUTEILHOTO
TEXHUKO-
H9KOHOMHUYECKOTO
000CHOBaHHUS
MIPOEKTHBIX PEeLIeHUN
pu pa3zpaboTke
YCTaHOBOK U MPUOOPOB

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nenu
BOCIIUTAHHUS
[IpodeccrnonanpHOE
BOCIIUTAHUE

3anauyn BocruTaHus (KOx)

Co3nanue ycioBHid,
obecrneunBaromux, GOpMUPOBAHUE

BocnurareapHbIi TOTEHIINA
JUCIUATUINH

1.Ucnonp3oBanue

BOCIIUTATCJIbHOI'O MIOTCHIIMAJIa




[IpodeccuonanbHoe
BOCIIUTaHHE

[IpodeccuonanpHOE

4yBCTBA JIMYHOM OTBETCTBEHHOCTH 32
HAyYHO-TE€XHOJIOTHYECKOE pa3BUTHE
Poccun, 3a pe3ynbraTel nccie10BaHUM
u ux nocneacteus (B17)

Coznanue ycnosui,
o0ecrieunBaromuX, GOPMUPOBAHNE
OTBETCTBEHHOCTH 32
npogeccuoHaIbHBII BEIOOD,
npodeccroHanbHOE pa3BUTHE U
npodeccuonanbabie pemenus (B18)

Co3znanue ycioBHid,

JUCIHILTAH TPOPECCHOHATBHOTO
MOMYJIs sl POPMUPOBAHUS
YyBCTBa JIMYHOU
OTBETCTBEHHOCTH 3a JOCTIIKCHHUE
nunepcrBa Poccuu B Begymmx
HayYHO-TEXHUYECKUX CEKTOPaxX U
(byHIaMeHTaIbHBIX
HCCIICIOBAHUAX,
o0ecIeunBaroIINX e
SKOHOMHUYECKOE PA3BUTHE U
BHEIIHIOK 0€30MacHOCTb,
MTOCPEICTBOM KOHTEKCTHOTO
o0y4eHus1, 00CyKICHHS
COIMAJIbHOW U MPAKTUYECKOMN
3HAYUMOCTHU PE3YJIbTATOB
HayYHBIX UCCJICIOBAHUNA U
TEXHOJIOTHYECKHX Pa3pabOoToK.
2.Ucnonw3oBanue
BOCIIUTATEILHOrO IMOTCHIIMANA
JUCLMILTUH NPOPECCHOHATBHOIO
MoayJst Uit popMHUpOBaHUS
COITMAJIBHOM OTBETCTBEHHOCTHU
YUEHOTI0 3a pe3yJIbTaThl
HCCIICIOBAHNUM 1 MX ITOCIICACTBHS,
Pa3BUTHS UCCIIEIOBATEIBCKUX
Ka4eCTB MOCPEACTBOM
BBITIOJTHEHMSI Y4eOHO-
HCCIICA0OBATSIBCKUX 3aJaHUM,
OPUEHTHUPOBAHHBIX HA U3YUYEHUE
Y TIPOBEPKY HAYYHBIX (DAKTOB,
KPUTUYECKHUM aHAN3
myOnuKanui B
npodeccnoHanbHOM 0011acTH,
BOBJICUCHUS B pEaIbHBIC
MEXIUCHUIIMHAPHBIE HAYYHO-
HCCTIE0BATENIbCKUE TTPOCKTHI.
Hcnons3oBaHue
BOCIIUTATEILHOIO MMOTEHIIHANA
JTUCIUILTAH TPOPECCHOHATBHOTO
MoTyJIst Ut hopMUpOBaHUS Y
CTYJICHTOB OTBETCTBEHHOCTH 3a
cBOE MpodeccHoHaITbHOE
pa3BUTHE TOCPEICTBOM BBIOOpA
CTYJIEHTaMH UHIUBHUIYaJbHbIX
00pa30BaTeNbHBIX TPACKTOPHIA,
OpTraHH3AINH CUCTEMBI OOIICHUS
MEXKy BCEMHU YYaCTHUKaAMHU
o0pa3oBaTenLHOrO Mporecca, B
TOM YHCJIC C UCIIOJIb30BaHUEM
HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTHH.

1.Mcnionp30Banue




BOCIIUTAHUC

[IpodeccronansHOE
BOCIIUTAHHE

o0ecnieunBaroImuX, GOPMUPOBAHUE
HAyYHOT'O MHPOBO33PEHHS, KYJIbTYPhI
TIOMCKA HECTAaHIAPTHBIX HAyYHO-
TEXHUYCCKUX/TIPAKTUIECKUX PEIICHHH,
KPUTUYECKOTO OTHOILICHHUS K
VICCJIE/IOBAaHHSIM JDKCHAYIHOTO TOJIKA
(B19)

Coznanue ycioBui,
obecrneunBaromux, GOpMUPOBAHUE
TBOPYECKOTO
MH)KEHEPHOT0/TIpO(heCCHOHAIBHOTO
MBIILLUIEHHS], HABBIKOB OpPraHu3alun
KOJIJIEKTUBHOU IPOEKTHOMN
nesitenbHocTH (B22)

BOCIIMTATEIBHOIO NIOTEHIIMAIIA
JUCHUIUTUH/TIpakTHK «HayuHo-
ucclieioBaTeNbCcKas paboTay,
«IIpoekTHas mpakTHKay,
«HayuHbIi1 cemMuHap» Ui

- (popmupoBaHUS TOHUMaHUS
OCHOBHBIX IPUHLIUIIOB U
CIOCOOOB HAYYHOTO TTO3HAHUS
MUpa, pa3BUTHUS
UCCIIEIOBATENIbCKUX KayeCTB
CTYJEHTOB ITOCPEICTBOM UX
BOBJICUEHUS B
HCCIIEI0BATENBCKHUE ITPOEKTHI 110
001acTIM Hay4HBIX
uccienoBanuil. 2.Mcnonb3oBanue
BOCIIUTATEIHHOTO NMOTEHIIMANIA
aucuuiuiug "Vcrtopus Hayku U
unxenepun", "Kpuruueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOHI
KoMMyHukaiuu'", "BeeaeHue B
cnenuanbHocTh", "HayuHo-
uccienoBaTenbckas padbora',
"Hayunblii cemunap" juis:

- popMUpOBaHUs CIIOCOOHOCTH
OTIENATh HACTOALIUE HAYYHbIE
HCCIIEIOBaHMSI OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTyJAEHTaMH 3aHITUN U
peryJsipHbIx Oecen;

- (popmHpoOBaHUS KPUTHUYECKOTO
MBILLICHUS], YMEHUS
paccMmaTpuBaTh pa3inyHbIe
UCCIIEIOBaHMS C dKCIIEPTHON
MO3ULUH TOCPEJICTBOM
00CYX/IeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIIEIOBAHUM,
UCTOPUYECKHUX IIPEAIOCHUIOK
MOSIBJICHUS T€X WM UHBIX
OTKPBITUH U TEOPHHA.
1.Mcnone3oBanue
BOCIIUTATEIHHOTO OTEHIIHANA
IMCUIUIUIAH TIPO(ECCHOHATBHOTO
MOJTYJIS JUTsl pa3BUTHSI HAaBBIKOB
KOMMYHMKAIMH, KOMaHIHON
paloThI U TUJEPCTBa,
TBOPUYECKOTO MHKEHEPHOTO
MBILUIEHUS, CTPEMIICHUS
cJe10BaTh B MpohecCHuOHATBHOM
JesTeTbHOCTH HOpMaM
MOBeAeHMs, 00ECIIEYNBAIOIINM
HPaBCTBEHHBII XapakTep
TPYJOBOM JESITEILHOCTH U




[Ipodeccuonansroe
BOCIITUTAHUC

Coznanue ycnosui,
o0ecrneunBaromux, GopMUpoOBaHUE
npogeccuoHaIbHON OTBETCTBEHHOCTH,
STHKH U KyJIbTYPBl HHXKEHEpa-
pa3paboTyrKa KOMIUIEKCHBIX
TexHuueckux cucreM (B41)

HECITykKeOHOTO MOBEICHMUS,
OTBETCTBEHHOCTH 32 MPUHSTHIC
pelIeHns 4yepe3 MOAr0TOBKY
TPYIIIOBBIX KYPCOBBIX paboT u
MPAaKTUYECKUX 3a/IaHUM, pelieHne
KeHCOB, IPOXOXKICHNE TIPAKTHK U
noarotoBky BKP.
2.Acnonp3oBaHue
BOCIIUTATEIHHOTO MOTEHIIHANA
JUCLMILTUH NPOPECCHOHATBHOIO
MOJyJIs JUIsl: - GOpMUPOBaHUS
MIPOU3BOJCTBEHHOTO
KOJIJISKTHBH3Ma B XOJIe
COBMECTHOTO pEUICHHSI KaK
MOJICJIbHBIX, TaK U MPAKTHUECKUX
3a/1a4, a TaKxkKe IMyTemM
MOJIKPEIJICHUE PAllMOHAIBHO-
TEXHOJIOTUYECKUX HABHIKOB
B3aUMOJICVCTBHUSI B IIPOEKTHOU
NEeSITeIbHOCTH SMOLIMOHAIBHBIM
3¢ (HeKToM yCIenrHoro
B3aMMO/JICICTBUS, OLIYIIIECHUEM
pocta o611eit 3¢ HeKTUBHOCTH
[P paclpeesIeHUH IPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHJIbHBIMU KOMITETEHTHOCTHBIMHU
Y 3MOIIMOHAJILHBIMU CBOMCTBAMHU
YJIEHOB IPOEKTHOM I'PYIIIBL.

1. Ucnonp3oBanue
BOCIIUTATEIBLHOIO NMOTEHIIMAJIA
aucuuIuivH "BBenenue B Gu3uky
B3aUMOJICUCTBUSA
VMOHM3UPYIOLIETO U3ITYUECHHUS C
BemectBoM", "BBenenne B
HEUTpoHHYIO HU3uKy" 1is
(dbopMupoBaHUS
npodeccuoHaTbHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
MH)XEHEPHOT'0 MBIIIUIEHUS ITyTeM
MIPOBEICHUS PU3UIECKUX
HKCIIEPUMEHTOB TIO 3a/IaHHBIH
METOAMKAM, YYUTHIBAs
KOHCTPYKTHUBHBIE OCOOEHHOCTHU
pa3pabaTsiBacMOU SACPHO-
buznyeckoil,
AIEKTPOPU3NIECKON U
KuOeppu3ndecKoil annaparypsl 1
COCTaBJICHUSI OITMCAHUS
MIPOBOAMMBIX HCCIIEIOBAHUH,
OTYETOB, aHAJIN3a PE3YJIbTATOB U
MOATOTOBKH HAYYHBIX
nyOnukanuil. 2. Micnonb3oBaHue




[IpodeccuonanbHoe
BOCIIUTAaHUEC

Coznanue ycnosui,
oOecrnieunBaroux, GopMUpOBaHUE
TBOPYECKOT'O MHXEHEPHOT'O
MBIIIJICHUS U CTPEMIICHHUA K
HOCTOSIHHOMY
camocoBepiieHcTBoBaHuO (B43)

BOCIUTATEIHHOTO MOTEHIINANA
TUCIUILTUHBL «OCHOBBI
MIPOEKTHUPOBAHUS
KHOepPpU3NYeCKUX yCTPOICTB U
cucteM» 11 GOpMHUPOBAHUS
MIPUBEPIKEHHOCTH K
po¢eCCHOHATILHBIM LIEHHOCTSIM,
ATHKE U KYJbType UHKEHEepa-
pa3paboTyMKa, HOBBIILIEHUS
MHTEpeca K MHKEHEPHO-
IIPOEKTHOM 1€ATENBHOCTH YEPE3
M3Yy4YEeHHE BOIIPOCOB MPUMEHEHUS
METOJI0B POrpaMMHON
WH)XEHEPUH B MIPOCKTUPOBAHHH,
MIOBBIIIEHUS PaJUAIIIOHHON
CTOMKOCTH ammnapaTypbl U y4eTa
BHEIIHUX BO3JEHCTBYIOINX
(hakTOpOB, O3HAKOMJIIEHUE C
TEXHOJIOTUSIMH ITPOMBIIIUIEHHOT'O
MIPOM3BOJICTBA TOCPEICTBOM
MIOTPY>KEHUS CTYIEHTOB B paboTy
Hay4HBIX JIA0OPATOPHil.

1. Ucnonp3oBanue
BOCIIUTATEIHHOTO MOTEHIIMAJIA
nucuuIuivH "BBenenue B Gu3uky
B3aUMOJICUCTBUSA
VMOHM3UPYIOLIETO U3ITYYECHHUS C
BemectBoM", "BBenenne B
HEUTpOHHYIO Hu3uKy" s
(dbopMupoBaHUs
npodeccnoHanbHOMI
OTBETCTBEHHOCTH, TBOPUYECKOTO
MH)XEHEPHOT'O MBIIIUIEHUS ITyTeM
MIPOBEEHUS (PUBNUECKUX
SKCIIEPUMEHTOB I10 3alaHHBIN
METOAMKAM, YUUTHIBas
KOHCTPYKTHUBHBIE 0COOEHHOCTH
pa3pabaTrsiBaeMOU SACPHO-
¢buznueckoii,
AIEKTPOPU3NIECKON U
KuOeppu3ndecKoil annaparypsl 1
COCTaBJICHUSI OITMCAHUS
MIPOBOJUMBIX UCCIIEOBAHUIA,
OTYETOB, aHAJIN3A PE3YJIbTATOB U
MOJrOTOBKH Hay4YHBIX
nyOnukanuii. 2. Micnonb3oBaHue
BOCIIUTATEIHHOIO MOTEHIIMANA
IUCOUTUINHBI «OCHOBBI
IIPOEKTHUPOBAHUS
KHOep(hU3NIECKUX YCTPOUCTB U
cuctem» 11 GOpMHUPOBAHUS
MIPUBEP’KEHHOCTH K




pohecCHOHANBEHBIM IEHHOCTSM,
OTHUKE U KYJIbTypE HHKEHEpa-
pa3paboTyMKa, HOBBIIICHUS
MHTEpeca K MHKEHEPHO-
IIPOEKTHOM J1€ATENBHOCTH Yepe3
HU3YYCHUC BOIIPOCOB ITPUMCHCHUA
METOJI0B POrpaMMHON
HH)KEHEPUH B IIPOCKTUPOBAHNUH,
MOBBILIEHUS PagUallMOHHON
CTOMKOCTH amnmnapaTypbl U y4eTa
BHEIIHUX BO3JEHCTBYIOINX
(akTOpOB, O3HAKOMJIEHUE C
TEXHOJIOTUSIMU IPOMBILUIEHHOTO
MIPOU3BOJICTBA MOCPEICTBOM
MIOTPY>KEHUS CTYIEHTOB B paboOTy
HayYHBIX JIA0OPATOPHIl.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, KX 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

Ne
.1

HaumenoBanue
pasaena yueOHoi
AUCHMILIUHBI

Henenn

Jlexnumn/ Ipaxkr.
(cemuHuapsi )/
JlaGopaTopHble
padoThl, yac.

Oo0s13aT. TeKymmii

KOHTPOJIb ((popma*,

HeJeJs)

MakcuMaJabHBIN

0aJui 3a pa3gena™*
ATTecTanus
pasnena (popma*,
HeJeJs)
HNuaukaropsl
OCBOEHHSA
KOMOeTAHIIAIA

8 Cemecmp

IIepsbiii pasgen

6/12/0

[\
(V]

S
)
NN
|
A

Bropoii pazaen

6-10

6/12/0

25

KN-10 | 3-IIK-




V-
IK-1,
B-
[K-1,
3-TIK-
2,

V-
[1K-2,
B-
[1K-2,
3-IIK-
5,

V-
[IK-5,
B-
[IK-5

HUmoeo 3a 8§ Cemecmp

12/24/0

50

KoHnTpoibHbIe
MeponpusiTuss 3a 8§
Cemectp

50

€] 3-IIK-
1,

V-
IIK-1,
B-
IIK-1,
3-IIK-
2,

V-
I1K-2,
B-
I1K-2,
3-I1K-
5,

V-
IIK-5,
B-
IIK-5

* — COKpalleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS

** _ cymMMa MaKCHMAaJTbHBIX OaJIOB JIOJbKHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT U

(unn) 3K3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O6o03na | Ilos1HOEe HAUMEHOBaHHE
YeHHue

KN KonTposb 1o nroram

€ DK3aMeH

KAJIEHJIAPHBIN IVIAH

| Henen | Tempbl 3anaTuii / Conep:kaHue

| Jlek., | IIp./cem. | JIao., |




/| qac. , yac. yac.
8 Cemecmp 12 24 0

1-5 IlepBblii pa3ue 6 12 0

1 CTpyKTypa MEKPONPOLIECCOPHON CHCTEMbI Bcero ay1iutopHsIx 4acoB
Muxkpomnpouieccopnas cuctema (MIIC). [Ipeacrasnenue u 1 | 2 | 0
npeoOpa3oBanue HHGOpMAIMK B cucTeMe. TUIOBbIe Omnuaiin
cTpyktypsl 1 xapakrepuctuku MIIC. UndopmanmonHo- 0 0 0
ynpasstromue cuctembl (MY C) u anmapaTHo-iporpaMMHbIe
KOMIUIEKCHI. 3aaua u MapupyT npoektupoBanus MIIC.

[IpousBogutensHocth MIIC.

2 ApxuTekTypa U nepudepuitHbie MOLYJIH Bcero aytuTopHbIX 4acoB
MHMKPOKOHTPOJLIEPOB 1 E [0
MuxkpokonTtposuieps! (MK) u mukponporieccopsl, Ha3HaueHue, | Ounaiin
OCHOBHBIE TUIIBI, CIOCOOBI MpUMeHeHus. OpraHu3arus 0 0 0
Beiunciiennii B MK. Anpo u noacucrema namsatu MK. [llunnas
apxutektypa MK. Tunossie Bapuants! noctpoenus MIIC n
NYC na ocnoBe MK. Ananu3s npoussoautenbHoctd MK.

Pexumbl 3arpy3Ku U UCIOJIHEHUS iporpammHoro koga MK.
Tuns! nepudepuiinpix moayneit MK. Opranusanus
nozxcucrtemsl npepeiBanuii B MK. B3aumoneiicteue
nepu@epuiHbIX MOIYJIEH C SIIPOM U OJCUCTEMON aMsTH,
npsiMoii focTym Kk nmamatu. MaTepdeticubie Momymu. Talitmepbl
u cueTuuku. [TopTel BBO#A/BBIBOIA. THIIOBBEIE CLIOCOOBI
npuMeHeHus nepudepuiiabix Moayneid MK.

3 Ilepenaua nanubIX ¥ aaroputMmsl padéorst MIIC Bcero ayiutopHsIx 4acoB
Tunossle UHTEpQEHCH U TPOTOKOJIBI 0OMEHA JAaHHBIMU B 1 E [0
MIIC. IlapannenbHpIi U TOCIIEIOBATEIBHBIN OOMEH. OHnaiin
KoaupoBanue 1aHHbIX, TOMEX0YCTOHYUBOCTb. BbiOOp 0 0 0
uHTep(deicoB U NPOTOKOIOB Ipu npoektupoBanuu MIIC.

AHanu3 npoueccos nepenayu 1aHHelx B MIIC. Tunoseie
crocoObl opranmu3anuu nepeaaun qaHaeix B MIIC. Onucanue
anropurmoB padotsl MIIC. I'pad-cxema anroputma. Tumnossle
CTPYKTYpbI JaHHBIX. Y POBHM a0CTPAKIIUU MTPEICTABICHUS
anroputmoB MIIC. [locTpoeHne anropuTMoB C y4eTOM
anmapaTHbIx ocobenHoctelr MIIC. 3anaya TOKyMEHTHPOBAHUS
IPOTPaMMHOT0 00eceueHHsL.

4 Koneunble aBTOMATHI Bcero ayiuTopHbIX 4acoB
CTpyKTyphl 1 Ha3HaYEHUE KOHEYHBIX aBTOMATOB. CriocoOBbI 1 |2 [0
OINHCAHUS U MPUMEHEHUS! KOHEUHBIX aBTOMATOB MpU Ownnaitn
nporpamMmmuposanuy MIIC. Tunossie nmpumeps! peanu3anuu 0 0 0
KOHEUYHBIX aBTOMaToB. MoiempoBaHue KOHEYHbIX aBTOMATOB.

5 SA3pIKH NPOrpaMMHPOBaHHUs, Pa3padoTKa M 0TJIaAKA Bcero aynuTopHbIX 4acoB
nporpammHoro odecrieuenusi MIIC 2 |2 [0
3amaun ¥ pobsieMbl pa3paboTKH MporpaMMHOro obecrnedenus | OumaiiH
(ITO) MIIC. Tunosoit mapuipyT pazpadotku [10 MIIC, 0 0 0
nporpaMMHble cpeacTsa s pazpadotku [10. Tunossie
MeTo bl U cpenctBa otaaaku [10 MIIC. [Iporpammuas u
BHyTpucxemHas otnaaka [10 MIIC, 3aganue BXOAHBIX
BO3JEHCTBUI, aHAJIU3 BBIXOIHBIX JaHHBIX. BCTpoeHHBIE
cpeactBa otaanaku 110 B MK.

6-10 Bropoii paznen 6 12 0

6 IIporpammHoe obecnieuenune u 00padoTka JaHHbIx B UYC Bcero ayIuTOpHBIX 4acoB




3amada pazpabotku u popmanuzarus Tpedoanuii k [10 NYC.
Tunossie ctpykTypbl [10 MY C. IloHsiTie u XapakKTepUCTUKHU
CHCTEM PEAJIbHOTO BpeMeHU. Y poBHU npezactasienus 110 1Y C
1 crocoObl X peanm3anuu. 3anava aexkomnosuimu [10 NYC.
Br16op anmapaTHO# YacTu A peanu3ainnii 3aJaHHBIX
tpedoBanuii k [10 NYC. YpoBenb abcTpakiinu anmapaTypsl B
I10 NYC, ero TunoBbIe CTPYKTYPHI, GYHKLUH, CBS3b C
anmapatypoil. CriocoObI mocaea0BaTeIbHOW 00pabOTKH
nanabix B [10 NYC. O6paboTka JaHHBIX IO COOBITUSM,
MEXaHHU3MbI IPEPHIBAHMI B allnaparype, «KBazu-
napayuienusm». [Ipuknaanoit yposens [10 UV C, ero Tunossie
CTpYKTYpHI, pyHKIH. CriocoObl 0OMEHa JaHHBIMH B
MIPOrPaMMHBIX CUCTEMAaX, ONEPAIIMOHHBIC CHCTEMBI.

2 |2 [0
Omuiaiig
0 0 0

Bepudukanusi nporpaMmMHOro odecnevyeHusi M annapaTHoOu
yactu UYC

3amaua Bepudukanuu [10 UYC. Kputepun kauecTBa u
tpeboBanus k [10 NYC. Ananus xapakrepuctuk 10 B yactu
(GYHKIIMOHATBHOCTH, MPOU3BOAUTEIHLHOCTH, HAJIEKHOCTH,
nepenocumoctu. Bepudukarus u sanmunanus [10. Metossr u
cpenctBa Bepudukanuu [10 UYC. Apromaruzaus
Bepudukanuu [10 UYC. Crannaptusanus mpouenyp
Bepuduxkaruu [10. Pa3zpaboTtka noxkymenranuu Ha [10 UYC.
3anauda Bepudukanuu annapatHoit yactu MY C. Kpurepun
KadecTBa U TpeboBaHus K anmapatHoit yactu UYC. Ananmm3
XapaKTePUCTHK (PYHKIIMOHATHHOCTH, IPOU3BOIUTEIHHOCTH,
HAJIe)KHOCTH anmnapaTHON yacTu. MeTo/ibl, CpelicTBa U
aBTOMaTH3anus Bepudukanuu anmnaparHon yactu MY C.
CrangapTuzanus npoueayp BepuduKanuy annapaTHoi YacTH.
S3pIkK BepuduKanuu anmnaparypsl. PazpaboTka JoKyMeHTaIH
Ha annapaTtHyto yactb MY C.

Bcero ayiutopHbIx 4acoB

1 | 3 [0
Omu1aiig
0 0 0

Nmutanuonnoe u cucreMuoe moaeanposanue MIIC u
nycC

Mertoabl u cpencTBa UMHTAIIMOHHOTO MojienupoBanus MY C Ha
pa3IMYHBIX YPOBHSX a0bcTpakiuu. [Ipobiema ObicTpoieicTBUS
Mpoleayp MoJaearupoBanus. MoaenrpoBaHue aaropuTMOB
pabotet UYC Ha cucteMHOM ypoBHe. cnons3oBanne
CMEIIaHHOTO SI3bIKOBOT'O OMUCAHUS MPU MOJICIUPOBAHUU
ananoro-nmudpoon anmapatypsl UYC. CoBmecTHOE
MozenupoBanue 110 MY C u anmaparypsl Ha ypoBHE
PETUCTPOBBIX Mepenad. MeToIbl U CpelICTBA MOJICTTUPOBAHUS
npuknagHoro yposHsa I10 MUY C. 3agaua cucteMHOro
moaenupoBanust MIIC u UYC. Mertoasl u cpenctsa
CUCTEMHOTO MojenupoBaHus. [lepexon Mexay pa3nuuHbIMU
yposHsimu adbcTpakiuu MIIC u MUY C. Onpenenenne yactei
MIIC u UYC, TpeOyomux CHCTEMHOTO MOACITUPOBAHUS.
AHanu3 pe3ynbTaToB CUCTEMHOI'O MOJICIHUPOBAHUS U
UCIoJIb30BaHue ux npu npoekrtupoBanuu MIIC u UYC.

Bcero ayiuTopHbIX 4acoB

1 |3 |0
Ouwutaiig
0 0 0

I'ereporennsie MIIC

Xapaxkrepuctuku rereporeHHslx MIIC. IIpoextupoBanue
cucteM Ha kpuctaie (CuK). 3agava pazaenenust MIIC nHa
anmnapaTHYIO U IPOrpaMMHYIO 4acTu. BecTpoeHHble
npoueccopHsie sapa. IIuHHbIe apXUTEKTYpbl U 0OMEH

Bcero aynutopHbIX 4acoB

1 |2 [0
Omuiaiig
0 0 0




nanHbIMU B reteporennsix MIIC. Uepapxuueckas
OpraHu3aLysl MOJICUCTEMbI TAMSITH.

10

Pa3paboTka u anHaau3 Trexunyeckoro 3aganus na MIIC
TumnoBoe TexHUUYECKOE 3a1aHKe Ha pa3padoTky MIIC.
[Iporpammuas u annapatnas yacta MIIC. OcHoBHble
xapakrepuctuku MIIC: BerancnurensHbie, HHTEp(dEHCHbBIC,
HA/IKHOCTH. Bhisienenue ocCHOBHBIX 3TanoB paspadorku MIIC.
ObecnevyeHne mapauIeIbHOTO MpoIecca pa3paboTKu
annapaTHoi u nporpammuoit yacreit MIIC.

Bcero ayiuTOpHbIX 4acoB

1 |2 |0
Ouwutaiig
0 0 0

COKpaH_IeHHLIe HanMMEHOBAHMS OHJIAH OMIIMM:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DNEeKTPOHHBIN Kype

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIUU
BM Buneo-marepuansl

AM Aynmo-marepualsl

I1p3 [Ipe3enTanmu

T Tectol

OCM DNEeKTPOHHBIE CIPABOYHBIE MATEPUAIBI
4@ HMHTEepakTUBHBIN CANUT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kaHue

8 Cemecmp

JlabopaTopnas pabora 1
M3ydeHne OCHOBHBIX JIOTHUECKUX HJIEMEHTOB.

JlabopaTopHasi padoTa 2
Wzyuenue mudpaTopa u aemmdparopa.

JlabopaTopnasi padora 3
W3ydenue cBoiicTB TpurrepoB. [locTpoeHue Tpurrepos ¢
HUCITOJIB30BAHUEM OCHOBHBIX JIOTHYCCKUX 3JICMCHTOB.

JlabopaTopnas padora 4
M3ydeHne napauienbHOro U CABUTOBOTO PETUCTPOB.

JlabopaTopnasi padora S
[Toctpoenue npocteiimero O3Y Kcnoib30BaHUEM TPUITEPOB.

JlabopaTopnasi padora 6
UccnenoBanue paboThl 1BOMYHOTO cueTunka. MccmenoBanue
pabOThl IBOMYHO-ACCATUIHOTO CUSTUHMKA.

JlaGopaTropnas padora 7
[TocTpoeHHE peBEpCUBHOIO CUETUMKA.

JlaGopaTtopnas padora 8
N3yuenue cpeapl nporpammupoBanus MK.

JlaGopaTtopnas padora 9

Ympasienre mudpoBEIMU IOPTAMH BBOJIa BBIBOIA.
Nuunmanuzanusa npepbiBanuii. Hactpolika uccienoBanue
paboThI BEKTOPA MPEPHIBAHUSL.

10

JlaGoparopunas pabora 10




Peanuzanus npocreiiimux nHTepQEiicoB nepenadn JaHHBIX
MEXy IBYMsI yCTPOUCTBAMH.

11 JlabopaTopnas paGora 11

Uccnenoanue padotsl namsatu EEEPROM nocpencrBom
unrepdeiica [2C. Mccnenosanue padotsl namsitu EEEPROM
nocpeictBoM uHtepderica SPI.

12 JlabopaTopHasi padora 12

Hacrpoiika paboter AIII1. HacTtpotika pa6otsr ITAII.
13 JlabopaTopnasi padora 13

[Totounast 06paboTka nanubix Ha DSP-mporneccopax
14 JladopaTopnasi padora 14

HccnenoBanue pekMMOB CHA, BBIXOJT U3 HETO 10 BHEIIHEMY
BO3eicTBUIO. MccienoBanue pexnuMoB CHa C
HCIIOJIb30BaHUEM YacOB pealibHOro BpeMeHu. MccnenoBanue
npoduieit suepromnorpedienns MK B pa3nuuHbIX pexumMax
CHA.

15 JlabopaTopnasi padora 15
Pemenrie nHAMBUAYATBHOTO 3aJaHUS IO 00pabOTKE JaHHBIX C
M3MEPUTENIbHOTO NpeoOpa3zoBaTelis.

16 JlabopaTopnas padora 16
Pemenve nuauBHIyanbHOTO 3aaHus IO 00pabOTKE TaHHBIX C
HM3MEPHUTEIILHOTO ITpeoOpa3oBaTelsl.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

IIpy u3ydyeHuUM HTONW IUCUUIUIMHBI IIMPOKO HCIIONB3YIOTCSI AKTUBHBIE M HMHTEPAKTUBHBIC
MeTobl 00y4eHus. B nmpouecce mpoBeaeHus IEKIMOHHBIX 3aHATUN PeryiIsspHO IPUMEHSETCS:

- pa3MMHKa, B IIPOLIECCE KOTOPOM B T€YEHHUE 5-8 MUHYT BPEMEHM B Hadalle 3aHATHUSI CTYJAEHTaM
3aJ1al0TCSl BOIPOCHI IO TEME IPEAbITYIINX 3aHATHIA;

- NPOBEpKA 3HAHUM CTYIEHTOB: pa3faloTCs 3aJaHMs, colepiKaliue 6-8 OCHOBOMOIAraroIuX
BOIIPOCOB 10 TEMaM MpPEeAbLAYIIMX JIEKIMI ¢ BapHaHTaMU OTBETOB, U Ipeajiaraercsi B TeueHue 5-8
MUHYT JIaTh NpPaBHJIbHBIE OTBETHl (Pa3d0p pe3yibTaTOB MPOBOAMTCS B MHTEPAKTUBHOM pEXUME Ha
OsypKaiIeM NPakTUUYEeCKOM 3aHATUHU UJIM B HaYaje CIeIYyOMEH JeKIH).

YacTh JEKIMOHHBIX 3aHATUN MpoBoaUTCS B (opme mnpeseHtauuii B (opmare PowerPoint
(nmpe3eHTanuu npeacTabieHsl B komriekte Y MK/I).

B npouecce mnpoBeneHuss nabopaTOpHBIX paboT, OOCYXIEHHS BOMNPOCOB BBIMOJIHEHUS
JIOMAIITHETO 33JaHNs, KOHCYJIbTAIMI UCIIONIb3YIOTCS CIEAYIOUINE UHTEPAKTUBHBIE IPUEMBI U METOABI:

- TUCKYCCHH;

- METOJ «MO3TOBOI0 IITYpMay;

- MeToa oOCYXIeHUS KOHKPETHBIX cUTyauui (case-study), opraHuzyemblii B BUIE padOTHI
MaJIbIX TPyIII.

ITpuMeHeHHEe 3TUX METOAOB MO3BOJIAET 00ECHEUUTh MAKCUMAJIBHO IOJHOE BOBJIEYEHHE BCEX
o0yyaeMbIX B 00pa30BaTeNIbHBIA IMpOLECC, CleNaTh WX 3aUHTEPECOBAHHBIMM M MOTHBHPOBAHHBIMHU
YYaCTHHKaMHU 00pa30oBaTeIbHOMN EATEIbHOCTH.

7. ®OH/J OHEHOYHBIX CPEICTB



@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJISI IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBICHA B ClIeAyIOLIeH TadnuLe:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTaAllMOHHOE MEPONIPUATHE
(KIT 1)

IIK-1 3-T1IK-1 9, K1-5, K1-10
V-TIK-1 9, KH-5, K1-10
B-TIK-1 9, KH-5, K1-10

T1IK-2 3-11K-2 9, KH-5, K1-10
V-T1K-2 9, KH-5, K1-10
B-IIK-2 9, K1-5, K1-10

I1K-5 3-I1K-5 9, KH-5, K1-10
V-TIK-5 9, KH-5, K1-10
B-IIK-5 9, KH-5, K1-10

HIxkanbl oneHKH 00pa3oBaTEIbLHBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO 0aJila BKIIIOYHMTENbHO. MTOroBast arrectanus o AMCUUILUIMHE oneHuBaercs mo 100-
0ayUTbHOM IIKae W MpeACTaBiIsieT coboil cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUT
3aJlaHui B paMKax TEKYILEro U IpoMeXyTOUYHOTO KOHTPOJIS.

Htorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOM IKaJIE ECTS y4eOHOW TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CITH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKHU CTPOHHO ero
M3JIaraer, yMeeT TECHO YBA3bIBAThH
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepHall MOHOTPAPHUIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOIII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTaBIISIETCS CTY/ICHTY, €CIIM OH UMEeT
3HaHWS TOJBKO OCHOBHOI'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO MPABHIIbHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
M3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

Huxe 60 2— F OneHka «HEYJOBIETBOPUTEITHEHO




KHEYO0BNEMBOPUMETILHOY BBICTaBIISIETCS CTYACHTY, KOTOPBII HEe
3HAET 3HAYUTENILHON YacTu
[IPOrPaMMHOI0 MaTepuala, JOMyCKaeT
cyliecTBeHHbIe ommnoOku. Kak npasuio,
OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYICHTaM, KOTOpPbIE HE MOT'YT
MPOJIOJDKHUTE 00y4eHHe Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOILEH JUCLUIIMHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUIIINHEI

OCHOBHA:A JIMTEPATYPA:
1. 004 b72 BpicokOnpon3BOAUTEIBHBIEC BHIUYMCIUTENbHBIE cucTeMBI : , MockBa: HUMCU PAH, 2014

2. 621.38 A47 OcHOBBI MUKPOCXEMOTEXHUKH : , A. I'. Anexcenko, Mocksa: bunom. Jlabopatopus
3Hauwmi, 2017

3. 004 M59 MukpomporieccopHbIe CHCTeMEI : Y4eb. mocobue i By30B, pen. : 1. B. I[Tyzankos, CII6:
Ilonurexumka, 2002

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. 681.3 M74 JlabopaTtopHblii MPaKTUKYM O Kypcy "MHKpPOMPOLECCOPBI U MUKPOIJIEKTPOHHBIE
cuctembl" : Yue0. mocobue, Mosrooii I.I1.,[llarypun N.U., M.: MUO®U, 1986

I[MTPOTPAMMHOE OBECITEYEHHUE:

CriennanbHOe IporpaMMHoe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUIECKOE 0OecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMUU JJIsA CTYAEHTOB

[lenp MeTOAMYECKUX YKa3aHWUW ISl CTYJACHTOB — ONTHUMHU3AIMS TpOlecca M3yYeHUs TaHHOMN
IUCLHUILINHEL.



Y4eOHO-MeTOIM4YeCKUe MaTepualibl BBIJAIOTCS IMPENoAaBaTeleM B JJIEKTPOHHOM Buzae. OHU
JOJDKHBI AKTUBHO HCIIOJIB30BAaThCA IPU IOATOTOBKE K KaXKIOMY IPAKTHUECKOMY 3aHATHIO, K
TEKyIIeMY U pyOeXHOMY KOHTPOJIIO yCIIEBAEMOCTH.

Jns  ueneid  3(QeKTHBHOTO  WCTMONB30BaHUS  IMOJNYYEHHBIX 3HAHWHA  PEKOMEHIYeTCs
03HAaKOMHTbHCSI C MHTEPHET — pecypcamMu U JUTepaTypoil. B pexomMeH10BaHHOU TUTEpaType, 0COOEHHO
BbIIaBa€MOM B DJIEKTPOHHOM BHJIE, M3y4yaeMble BOMNPOCHl paccMaTpuBaroTcsi Oosiee TIyOOKO, HUX
M3y4YEeHHE MOBBIIIACT KBATHPHUKAIUIO OYIyIEro CrelranucTa.

[Ipy wu3y4YeHHHM JUCHUIUIMHBI CJEAyeT TOMHHUTh, YTO JIEKI[MOHHBIE 3aHITHUS SBISIOTCA
HaNpaBJSIOMUMH B OOJIBIIOM 00beMe HAay4yHOro Marepuana. Bonbllylo 4acTh 3HaHMHA CTYJEHT
JI0JDKEH HaOMpaTh CaMOCTOSITENbHO U3 YUE€OHHKOB U HAYYHOM JTUTEPATYPHI.

HeoO6xomumo akTuBHO paboTaTh C KOHCIEKTOM JICKLIMHU: TIIOCJIE OKOHYAHUS JIEKIUHU
PEKOMEHIyeTCsl IepeunTaTh CBOM 3alllCH, BHECTH IMOIPABKU U JOMOJHEHHs Ha moiisix. KoHcrekTbl
JEKIUH PEKOMEHJyeTCs HCHOIb30BaTh HpPHU MOJATOTOBKE K MPAKTHUYECKUM 3aHATHSIM, 3K3aMEHY,
KOHTPOJIbHBIM T€CTaM, IIPH BBIIIOJTHEHUH CAMOCTOATEIbHBIX 3aJaHUM.

JUis  TOATOTOBKM K 3aHATUSAM oOOyyarouiemMycs HeOOXOJMMO TOBTOPHUTH  BOIIPOCHI,
pPaccMOTpEHHbIE B JIEKIIMOHHOM MaTepuase, U KOTOpble OyAyT pacCMOTPEHBI Ha 3aHATHH, a TaKXe CO
CIIMCKOM OCHOBHOMH M JIOTIOJIHUTENBHOU IuTepaTypbl. He06X01MMO MOMHUTB, YTO MPAaBUIIbHAS MOJIHAS
MOJIFOTOBKA K 3aHATHUIO MOAPA3yMEBAET MPOUYTEHHE HE TOJIBKO JEKIIMOHHOTO MaTepHaa, HO U y4eOHOH
auteparypsl. Heo6XonumMo mpoyuTaTh COOTBETCTBYIOUIME pa3/ieiibl U3 OCHOBHOM M JIOTIOJIHUTENEHON
JUTEpaTyphl, PEKOMEHJOBAHHON IPENOJaBaTEeNIEM, BBIJCIUTh OCHOBHBIE IOHSATHSA U TPOLECCHI, UX
3aKOHOMEPHOCTH M JBWXKYIIUE CWJIbI U B3aUMHBIE CBSI3U. [Ipu MOATOTOBKE K 3aHATHIO HE HYXHO
3ay4yuBaTh y4eOHbI MaTepuan. HeoOXxoIuMo MonbITaThCsl CaMOCTOSITEIbHO HAaWTH HOBbIE JaHHBIE IO
TEeME 3aHATHS B HAyYHBIX M HAyYHO-TIONYJSPHBIX MEPHOJUYECKHX HM3IAHHUSIX M Ha aBTOPUTETHBIX
caiitax. Ha mpakTudeckux 3aHSATHSIX HYXKHO BBICHATBH y IpernojaBaTeliss OTBEThl Ha MHTEPECYIOIINe
WJIH 3aTPyAHUTEIbHBIE BOMPOCHI, BBICKA3bIBATh U APTyMEHTUPOBATH CBOE MHEHHE.

IToaroToBky K »5K3aMeHy HEO0XO0IMMO HayMHaTh 3apaHee. CrexyeT NpoaHATU3UPOBAThH
HAay4YHBIH W METOJUYECKUH MaTepuan Y4eOHUKOB, Y4eOHO-METOAMYECKHX IMOCOOHMM, KOHCHEKTHI
JeKIMHA. 3HaTh POPMYIUPOBKH TEPMUHOB U YMETh UX YETKO BOCIPOU3BOAUTH. OTBETH HA BOIIPOCHI U3
MIPUMEPHOr0 IEPEYHsl BOMPOCOB JUIsl MOATOTOBKM K 3K3aMEHy Jydlle o0aymaTh 3apaHee. OTBEThI
MTOCTPOUTH B YETKOW U JIAKOHUYHOU (hopme.

Ha »sx3ameHe oOyuaromuiicsi OLEHUBAETCS IO CIEAYIOIUM KPUTEpPHUSM, MPEACTaBICHHBIM
nanee.

Onenka HeynoBieTBoputenbHO (MeHee 30 OannoB) CTaBUTCSA, €CIM CTYACHT HE 3HAeT
3HAYUTENLHON YacTU MPOTPaMMHOI0 MaTepHuala, JOMyCKaeT CyllecTBeHHbIe omunoOku. Kak mpaBwuio,
OLIEHKA «HEYJIOBJIETBOPUTEIHHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOT'YT IPOJOJKUTh 00yueHHe 6e3
JIOTIOJTHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH IUCIUILUIMHE.

Omnenka ynosnerBoputenbHO (30-34 6ayuIoB) CTABUTCS, €CIH CTYIEHT MMEET 3HAHUS TOJIBKO
OCHOBHOIO MaTepuana, HO HE YCBOWJ €ro Jerajeil, JOMyCKaeT HETOYHOCTH, HEeAOCTAaTOYHO
MpaBWIbHbIE (OPMYJIUPOBKHM, HAPYLIEHHUs JIOTUYECKOW IOCIEAOBATEIbHOCTH B  M3JIOKEHHUH
MIPOrpaMMHOT0 MaTepuana.

Orenka xopoio (35-44 6amioB) CTaBUTCS, €CIM CTYACHT TBEPIO 3HACT MaTEpPHaIl, TPAMOTHO H
IO CYIIECTBY M3J1araeT ero, He JA0MycKas CyIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC.

Onenka orinyHo (45-50 OamoB) cTaBUTCA, €CIAM CTYAEHT TINyOOKO M INPOYHO YCBOWII
IIPOrpaMMHBIM MaTepuall, MCUEPIBIBAIOIIE, IOCIEA0BATENbHO, YETKO M JIOTMUECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBaTb TEOPUIO C IPAKTHKOW, HCIOJb3Ye€T B OTBETE MaTepuall
MOHOTPaQHUECKON JIUTEPATYPHI.



11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE

1.06mue nosoxxeHus

1.1.Ilpu peanu3zanuu IporpaMMbl JUCHUTUIMHBI UCTIONB3YIOTCS 00pa30BaTeIbHBIE TEXHOJIOTUU
B (¢opMe JIeKIIUH, MPAKTUYECKUX 3aHATUH U CaMOCTOSITENIbHOM paldoThl ¢ Hcnoib3oBaHueM Internet-
PEeCypCcoB, METOIMYECKUX pa3pabOTOK, yueOHOM, HayYHO-TTOMYJISIPHON 1 HAYyYHOH JINTEPATYPHI.

1.2.Ha nepBOM 3aHSATHM NPENOIABATENb:

3HAKOMHT CTYACHTOB C LEJISAMHM U 3aJadaMM IPENnofaBacMoOl IHUCLUUIUIMHBI, ONPENEIAET €€
MECTO B 00pa3oBaTeIbHOI Mporpamme, 0003Ha4YaeT MEXIUCIUITIIMHAPHBIE CBSI3H;

YTOUHSICT HAINOJHEHHWE JIEKUMH M TIJIaHbl TNPAKTHYECKUX (CEMUHAPCKUX, JIa0OpaTOPHBIX)
3aHATHI B COOTBETCTBHM C paboyeil MporpaMMoi AMCHUIUIMHBI, C Y4€TOM KOHTHHICHTAa U YPOBHS
MIOATOTOBKU CTYJIEHTOB;

PEKOMEHJIyET OCHOBHYIO M JIOIIOJIHUTEIBHYIO JINTEpaTypy I YCHEHIHOTO OCBOCHMS
JUCHUILTNHBL;

JOBOJUT IO CBEJICHUS CTYACHTOB CUCTEMY OLICHKHM 3HAHWM.

2.PexoMeHJaliuy 110 IOArOTOBKE U NMPENOJaBAHUIO JUCLUILINHEI

2.1. PexomeH1anuu no noAroToBKE U MPOBEACHUIO JIEKLIUNI:

2.1.1.Ilenp nexuuu - OpraHu3alys LEJICHAIIPABICHHON ITO3HABATEIBHON JESATEIBHOCTH
CTYACHTOB IO OBJIQJCHUIO MPOrpaMMHBIM MarepuajgoM yueOHOH aucuumiuuHsl. Ilpu  3TOM
JEKIMOHHBII MaTepual pPEKOMEHAYETCS TOCTOSIHHO aKTyaJlu3UpoBaTh (BHOCUTH 3aMeyaHMs,
JIOTIOJIHEHUS, TIOSICHEHUS U T.[1.).

2.1.2. K TUNWYHBIM CTPYKTYpPHBIM 3JEMEHTAaM JIEKIIMU OTHOCATCS: BCTYIUIEHHE, OCHOBHAs
4acTh, 3aKIK0YeHUE. B Hauvane jexkuuu mpenojaBaTelb Ha3bIBAET TEMY JIEKIIMM, OCHOBHBIE BOIIPOCHI,
BBIHOCHMBIC Ha JICKIMIO, YKa3blBAET OCHOBHYIO M JOIOJHUTCIBHYIO JIMTEpaTypy W TIJaBbl H
naparpadsl B Hel, rie u3noxkeH Marepuan jekuuu. [locae kaxaoro pasaena aenarorcs odobdmaromme
BBIBOIbI M JJAIOTCA YKa3aHMS [0 CAaMOCTOSATENIbHONM paboTe HaJl MaTepuajIoM JIEKLUH.

2.1.3 PexkoMmeHayeTcs MaKCHUMajbHO MCIIOJIb30BaTh HArjsiHbIE TOCOOUS U TEXHHUYECKHUE
cpeactBa o0yuyenus. J{ist sToro paspabatsiBatoTcs npe3eHTaunu. Kaxapiil cinaiig 1omKeH coaepikarh
OCHOBHBIE TIIOJOXEHUSI U COINPOBOXKAATHCS JIONOJHUTEIBHBIMM IpUMEpPaMM M TOSCHEHUSMU
IIPENOIABATEII.

2.2. PexomMeH1aliuy MO NOJTOTOBKE U MPOBEACHUIO MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHI:

2.2.1. llenp mpakTUyecKuX (CEMUHAPCKUX) 3aHSATUN - MPETOCTABICHUE BO3MOXKHOCTEH ISt
yIIyOJI€eHHOTO  M3Y4Y€HHs TEOPHUH, OBJAJEHHs IPAKTHYECKMMHM HaBbIKAMU U BBIPAOOTKH
CaMOCTOSITEJILHOIO TBOPYECKOTO MBIUIEHHS y CTYJAeHTOB. Ha kakaoM TakoM 3aHATHH 00yvaroliuecs
pEIIaoT NPAaKTHYECKUE 3aJaYd U JIEMOHCTPUPYIOT PE3yJIbTaThl BBINOJIHEHMS JOMAIIHETO 3aJaHus,
BBIJIAHHOT'O Ha MPEABIAYLIEM 3aHATHH.

2.2.2. 1511 MaKCUMaJIbHOTO YCBOEHUS JUCLMILIMHBI PEKOMEHAYETCS pELICHHUE 3a7a4 CTYIEHTOB
[0 MarepuajaMm JeKIHMHA M mpakThdeckux pabot. IlogOopka 3amaHuil OCYIIECTBIAETCS Ha OCHOBE
M3YYEHHOTO TEOPETHYECKOr0 MaTepraia. Takoi noaxoa MO3BOJISET OBBICUTh MOTHBALUIO CTYJIEHTOB
IIPY KOHCIIEKTUPOBAHNUH JIEKIIMOHHOI'O MaTepuasia.

2.3. PekoMeHmanuu 1mo opraHu3aiii pyKOBOJCTBA CAMOCTOSTEIbHON PaboTO# CTYIEHTOB

2.3.1. CamocrosTensHas paboTa mpeanosaraeT GOpMUPOBAHUE U YCBOCHHE TEOPETUYECKOTO
MaTepuasa Ha ©0a3e M3y4YeHHs M CHUCTEMaTH3alMM MaTepuajoB Y4eOHMKOB, OQHIHAIbHBIX
rOCy/apCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTHUBHO-CIIPABOYHBIX MaTE€PUAJIOB C MCIIOJIIb30BAHUEM
MH(POPMALIMOHHO-TIOMCKOBBIX CHCTEM, KOMIIbIOTEpHOU ceTu MHTepHeT.



2.3.2. B xoae pyKOBOJCTBAa CAMOCTOSITENILHON pabO0TO#l CTYAEHTOB MpenoaBareib IpruoOIaeT
UX K HAyYHOMY TBOPYECTBY, TOUCKY U PEUICHUIO aKTyaJbHBIX COBPEMEHHBIX MPOOIEM.

2.4. PekoMeHIaIMK IO OCYIIECTBIICHUIO KOHTPOJIS 3HAHUH 00ydaeMbIX

24.1. Ilo pucuuminHe AeWCTBYeT OalIbHO-pEHTHHIOBasi CHCTEMa, KOTOpas BKIIOYAeT
TEKYIIU KOHTPOJh YCIEBAGMOCTH ¥ TPOMEXKYTOYHYIO AaTTeCTalli0 10 HWTOTaM OCBOCHUS
JVCLUTUIMHBI

2.4.2.1lo aMcUUMIUIMHE MPEAYCMOTPEHBI CIEIYyIOIUe BUAbI ATTECTALMU: TEKYLIMHA KOHTPOJIb,
PYOEXKHBINH KOHTPOJIb U UTOrOBas aTTECTALUA.

2.4.3. Tekymuil KOHTPOJIb MOJPA3yMEBAET MPOBEPKY FOTOBHOCTHU CTYJIEHTOB K JICKIIHOHHBIM,
CEMMHAPCKUM M MPAKTUYECKUM 3aHATUSM, MOTYT OBITh HCIOJIBb30BaHBl Pa3lUYHbIC MPOBEPOUYHBIC
3aJ1aHusl.

2.4.4. TIpoxox1eHue KOHTPOJIBHBIX pyOexeid 1Mo UTOraM OCBOCHHUS JUCIUIUINHBI TPOBOIUTCS B
CepeuHE U KOHLIE CEMECTpa.

2.4.5. DTtan NpOMEKYTOYHOM aTTECTAallMM IO HWTOraM OCBOCHHS JUCUUIUIMHBI B LEJIOM
M0JIpa3yMeBaeT NpUEM 3K3aMEeHa U CAMOCTOSTEIbHYIO IOJIOTOBKY K HEMY.

ABTOpP(BI):
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