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1. HEJIX OCBOEHUA JUCHUIIJINHBI

HCJ’IHMI/I OCBOCHUA AOUCHHUIIIINHBI «9J’I€KTpOHI/IKa U  MUKpPOIPpOHECCOpHAA TCXHHUKaA»
SABJIAKOTCA:

- W3y4eHHE CTPYKTYphl W MNPUHLUIOB (YHKIUOHUPOBAHHS  DJICKTPOHHBIX U
MHUKPOIIPOLIECCOPHBIX YCTPOICTB poOOTOB;

- U3y4YCHHE OCHOB pacyera MU MPOCKTUPOBAHUS SJICKTPOHHBIX U MHKPOIPOIIECCOPHBIX
YCTPOMCTB pOOOTOB,

- 3HAaKOMCTBO CTYIEHTOB C KOHCTPYKTHMBHBIMH OCOOEHHOCTSMHU 3JIEKTPOHHBIX U
MHUKPOIPOIIECCOPHBIX YCTPOUCTB pOOOTOB.

IIpu 3TOM 3@0auamu NTUCUUILINHGI SBIISIOTCS:

- W3yYeHUE OCHOBHBIX MOHITHA SJCKTPOHHBIX W MHUKPOIPOIECCOPHBIX YCTPOMCTB
poOOTOB;

- OCBOCHHUEC TCOPHH JJICKTPOHHBIX 1 MHUKPOIIPOLECCOPHLIX yCTpOﬁCTB pO6OTOB;

- OBJaJeHUME METOAAMM  pacueTa M  IPOEKTHUPOBAHMS  JJIEKTPOHHBIX WU
MHUKPOIPOIIECCOPHBIX YCTPOUCTB pOOOTOB;

- pa3BUTHE YMEHHMH 1O PALMOHAIBHOMY BBIOOPY JJIEMEHTOB JJEKTPOHHBIX H
MHUKPOIPOLIECCOPHBIX YCTPOUCTB pOOOTOB;

- (¢opMHpOBaHHE HABBIKOB pEIIEHHUs 3a7ay HpHU MPOECKTUPOBAHUM DJICKTPOHHBIX U
MHUKPOIPOIIECCOPHBIX YCTPOUCTB pOOOTOB;

- (hopmMupoBaHHE MPEACTABICHUHN Y CTYJACHTOB O IYTSAX Pa3BUTHSA U COBEPIICHCTBOBAHUS
3IEKTPOHHBIX © MUKPOIPOIIECCOPHBIX YCTPOICTB pOOOTOB.

2. MECTO JUCLHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

2.1. JucuurumHa «ONeKTpOHUKa M MHKpPOIIPOLIECCOPHAs TEXHHMKa» OTHOCHUTCA K
JUCLUIUIMHAM 4YacTH, (opMupyeMol y4yaCTHUKaMu OOpa30BaTeNbHBIX OTHOIICHUH, HMEET
TECHYIO CBSI3b C APYTMMU AUCIUIUIMHAMM.

2.2. B rTabmume mpHBENEHBI MPEAMISCTBYIOIMIAEC W  TMOCICIYIONIHE JUCIHILTAHBI,
HamnpaBlieHHbIe HAa (OPMUPOBAHWE KOMIIETCHIUH AMCIUIIMHBI B COOTBETCTBHHM C MaTpullel
kommerennuii OI1.

IIpeamecTByomue 1 nocjaeAyuue TUCHUNINHBI,
HaINpaBJIeHHbIEC HA (hopMHUpPOBaHHME KOMIIETEHUH

No
/ [IpenmecTByronme TUCIUIIIMHBI [Tocnenyromye TUCIUTIITUHBI
n/n
[IporpammHuoe obecrnieueHne
1. TeopeTrueckre OCHOBBI JIEKTPOTEXHUKHU .
MEXaTPOHHBIX YCTPOUCTB U POOOTOB




3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHUSA

[Inanupyembie

pE3YyIbTaThl OCBOCHUA

oOpasoBarenbHOi  mporpammbl  (OIT) -

KOMIICTCHIIM U 06yqafoumxc;1 OIIpCACIIAOTCA Tpe60BaHI/I${MI/I CTaHaapTa II0 HaIlpaBJICHUIO

MOATOTOBKU U (DOPMUPYIOTCS B COOTBETCTBUH C MaTpuiieit komneTreHui OI1

No Homep/ HaumeHoBanue B pe3ysabTare uzy4eHnusi AMCUUNIMHBI
o/ HHJIEKC KOMIeTeHIUH o0y4Jarouecs J0JKHbI:
KOMIIETEHLIMH (M1M ee 4aCTH)
1 2 3 4
ITK-5 Cnioco6eH mpoBOIUTH IIK 5.1. TIpoBoauT 3KCHIEPUMEHTHI Ha
1. NeHCTBYIONMX MaKeTax, 00pas3uax

HKCHEPUMEHTHI Ha
NEHCTBYIOIUX MaKeTax,
o0pa3max MexaTpoOHHBIX U
POOOTOTEXHUUYECKUX
CHCTEM I10 33/IaHHBIM
METOJIMKaM, a TaKXKe
BBIYHCITUTEIILHBIC
9KCIIEPUMEHTHI C
WCTIOJIb30BaHUEM
CTaHJIaPTHBIX
MIPOrPaMMHBIX MTAKETOB,
00pabaThIBaTh Pe3yIbTaThI
C IPUMEHEHUEM
COBpPEMEHHBIX
WH(POPMAIMOHHBIX
TEXHOJIOTHI U
TEXHUYECKUX CPEJICTB

MEXaTPOHHBIX U POOOTOTEXHUYIECCKHX
CHCTEM II0 3aJJaHHBIM METOIUKAM C
JnanbHenen oopaboTKol u
WHTEPIIPETAUeH TOTyYSHHBIX JTAHHBIX
MK 5.2. TIpoBoauT BEIYUCIUTEIBHBIC
IKCIIEPUMEHTHI JIJIsl UCCIICOBAHUS
MaTeEMaTHYECKUX MOJIENIEN DJIEMEHTOB
MEXAaTPOHHBIX U POOOTOTEXHIUIECKHUX
CHCTEM C MCIIOJIb30BaHUEM CHEIUATBHBIX
POTPaMMHBIX CPEJICTB

IIK 5.3. CocraBnsieT 0T4ETHI (pa3aesbl
OTYETOB), JIEMEHTHI KOHCTPYKTOPCKOH
JOKYMEHTAIUH 110 TEME HJIH T10
pe3yJibTaTaM MpPOBEACHHBIX
9KCIIEPUMEHTOB, HAOJIIOICHU, H3MEPEHUI




4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBbI

4.1. OFbEM JUCHUILIVHBI U BUJIbI YYEBHOM PABOTBI

Ounas ghopma 0dyuenus

Bun yueOHo# padoThI Bcero yacos | Cemectp
Ne 4
4acoB
1 2 3
AynuTopHasi KOHTaKTHas padora 72 72
(Bcero)
B ToMm uuce:
Jlexuuu (JI) 18 18
[Ipaxtnueckue 3ansatus (I13), Cemunapsl 18 18
©
JIaboparopusie padboTs (JIP) 36 36
BHeaynuTopHasi KOHTaKTHas padoTa 2 2
B Tom uncie nHANBHUya bHBIE TPYIITIOBHIE 2 2
KOHCYJIbTAllUH
CamocrosiTesibHas padora 70 70
odoyuyaromerocsi (CPO) (Bcero)
Paboma ¢ knudcHoviMu u INEKMPOHHbIMU 28 28
UCMOYHUKAMU
Tloozomosxa k mecmupoeanuro 26 26
Tloozomoexa k npomesrcymoyHomy KOHmMPOo 16 16
IMpome:kyToun | sx3amed (J) 9 (36) 9 (36)
asi B TOM 4HcCJIe:
arrecrauus ITpuem 3Kk3., yac. 0,5 0,5
Koncynprarnusi, gac. 2 2
CPO, yac. 33,5 33,5
UTOr O: 4acoB 180 180
O6mas 3ad4. exl. 5 5
TPY/10€MKOCTh




4.2. COAEP KAHME JUCHUIIJINHBI

4.2.1. Pa3nennl (TeMbl) IMCHUILIHHBI, BUAbI Y4eOHOI 1eATeJTbHOCTH U (pOPMBI KOHTPOJIS

Ounas popma obyuenus

Ne Ne HaunmeHnoBaHue pa3jaeiia (TeMbl) Buabl yueOHol DopMbI
n/ | cemec AUCHMILTUHBI NesiITeIbHOCTH, BKJIIOYast TeKyluel u
n Tpa CaMOCTOSITEJIbHYIO pa0oTy | MPOMEKYTOY
o0yuaronerocsi HOW
(B yacax) aTTecTalluu
J | JIP | II3 | CP | Bce
ro
1 2 3 4 S) 6 7 8 9
1. 4 Pa3nen 1. Anasorosas 6 12 6 22 | 46 | TecroBblit
3JIeKTPOHMKA U CHJIOBasl KOHTPOJIb
3J1eKTPOHHMKA
2. Paznen 2. lludposas 6 12 | 6 | 24 | 48 | Tecrosslit
3J1eKTPOHMKA U JIOTHYeCKHe KOHTPOJIb
yCTpONCTBa
3. Paznen 3. MUnrepdeiicet m| 6 | 12 | 6 | 24 | 48 | TecroBsli
CHCTEMHBII MOAXO0/ KOHTPOJIb
4. Bueaynuropnas KOHTaKTHas 2 | UapuBugyan
pabora bHBIE U
TpYTIIOBBIE
KOHCYJIbTaIH
U
5. [IpomexyTouHas aTTecTalus 36 | Dk3ameH
HUTOIO: 18 |36 |18 |70 | 180
4.2.2. JlekiunoHHBII Kypc
Ne HanmeHnoBanue HaunmeHnoBanue Coaepxanue JeKIUA Bcero yacos
n/ pasnena TeMBbI JIEKIHH
n AUCHMILTUHBI
1 2 3 4 6 7
Cemectp 4 OP0O | O3®O | 300
1. | Pazpmea 1. BBenenune u O0630p ponu - -
AHaJjiorosasi MIOJIYTIPOBOJIHUKOBBIE | BJIEKTPOHUKH B
3JIeKTPOHMKA U npubopsI MEXaTPOHHBIX U
CWJIOBast POOOTOTEXHUUECKHUX
3JIeKTPOHHUKA cucremax (MPC).
DU3NYECKUE OCHOBBI
HIOJIyTIPOBOJHUKOB.
VYcerpoiictBo,

TIPUHIINIT JEHCTBUS,
BOJIbT-aMIIEPHBIC
XapaKTePUCTHKH,
OCHOBHBIE ITapaMeTPhI
M CXEMBbI BKIIFOUEHHUS
JIHOJIOB
(BBIIPSIMUTEINBHBIX,




CTaOWJINTPOHOB,
CBETOHMOIOB).
VYcerpoiictso,
IPUHLINI JeHCTBUS,
PEKUMBI PaOOTHI
(oTceuku, ycuieHus,
HACBIIICHUS ), CXEMBbI
BruroueHus (03, OK,
OBb) GuMoNSIPHBIX
(bT) u monesrix (I1T)
TPaH3UCTOPOB.
CpaBHUTEIIBHBIN
aHamu3 bT u IIT.

VYeunurenu u
CHJIOBBIE KJITIOYH

[Tpuniun nercTBus,
OCHOBHBIE
xapakrepuctuku (Ky,
Kocc, Uem) n
THUITOBBIE CXEMBI Ha
OTIEPAIIMOHHBIX
yeunutensax (OY):
VHBEPTUPYIOIIHNA,
HEUHBEPTUPYIOIUN
YCUJIMTEIb,
CyMMAarop,

g hepeHIaATbHBIA
Kackaj. Tupucropsl u
CUMUCTOPBI:
YCTPOMCTBO, MPUHITUTT
BKJIFOUCHUS U
BhIKJIFOUEeHMT, BAX,
MIPUMEHEHHUE B IIETISIX
NEPEMEHHOT0 TOKa.
OcHOBBI cxeM
yIpaBIeHUS
JIBUTATEISIMU
MOCTOSIHHOTO TOKa: H-
MOCT, IIIUPOTHO-
UMITyJIbCHAS
moaymsiuust (LHUM).

VlcTOYHMKM NUTaHUS
1 mpeobpazoBarenu

Knaccudpukanus
HCTOYHHMKOB IMUTAHUS.
[IpuHiun nercrBus,
TOITOJIOTHH
(moHMXKaromas,
MTOBBIIIAOIIIA,
WHBEPTHUPYIOIIAs) U
KJTFOUEBBIE DJIEMEHTHI
HMMITYJTBCHBIX
WCTOYHHMKOB IMUTAHUS
(UIT).
[IpeobpazoBarenu
gactoTsl (ITH) nns




yIpaBICHUS
ACUHXPOHHBIMHU
JIBUTaTEIISIMU:
CTPYKTYpa, IPHUHIIUIT
IUPOTHO-
MMITYJIbCHOU
moxayisinuu (LLIM).
BBenenue B
MHUKPOCXEMOTEXHUKY:
Kiaccuukanus
(aHanorossle,

udposkIe,
ALTT/ITAIT).

Paznen 2.
Hudgposas
3J1eKTPOHMKA H
JIOTHYeCKHe
YCTpOiicTBa

OcHoBBI TUGPOBOIA
TEXHHUKHU

Marematuueckoe
OTHCaHue UPPOBBIX
ycTpoiicTB. byneBa
anredpa: OCHOBHBIE
3aKOHBI, TEOPEMBI,
GyHKIHN.
IIpencraBnenne
JOTUYECKUX (QYHKIUI
B BHUJIE TaOIUI
uctunnoctu, CIHO,
CKH®. ITonstue
MUHUMM3AIUH.
Munummnzanus
JOTHYECKUX (QYHKIUI
metogom Kapho (kapt
Kapno) u Kpaiina-
Mak-Kiacku.

KoMmOnHammounsie
YCTPOMCTBA

[TpunHIUTIBI
MOCTPOEHUS
KOMOMHAIIMOHHBIX
cxeM. AHanmu3 u
CHHTE3
nemudpaTopos,

¢ paTopos,
MYJIbTUILIEKCOPOB,
JEMYIIbTUIIEKCOPOB,
CyMMaTOpOB,
Kommaparopos. Mx
PUMEHEHUE B
MHUKPOTIPOIIECCOPHBIX
CHCTEeMax.

TlocienoBaTenbHOCTH
bI€ YCTPOWCTBA

[TonsiTne mamsTH U
00paTHOH CBSI3H.
Tpurrepsr:
ACUHXPOHHBIE U
cuHXpoHHsble, RS-, D-,
JK-, T-Tpurrepsi.
Peructpsl: xpanenus,
caura. C4eTUnKu:




ACUHXPOHHBIE,
CUHXPOHHBIE,
CYMMHUpYIOILUE,
BBIUUTAIOLINE.
IIpocreitmme
KOHEYHBIC aBTOMAThI
(aBTOMaTBHl Mypa u

Mun).
Pasznea 3. | [IpeoOpazoBanue u Heob0xomumocTts
HNurepdeiicol U | [Iepesaya CUrHajaoB npeoOpa3oBaHMs

CHCTEMHBIN IMOIX0]

curnanoB. Hugpo-
anasnorossie (LIAII) u
aHaJIoro-1H(pPOBHIE
(ALLIT)
npeoOpa3oBaTeiu:
OCHOBHBI€ THUIIBI
(Becosble,
JIECTHUYHBIE;
II0CJIEIOBATEIBHOTO
cdera, mopa3psiAHOTO
ypaBHOBCIIHBAHWSI,
napasuieNbHbIe),
XapaKTePUCTUKU
(pa3pemienue,
CKOPOCTb).
Opranuzanus TMHAN
CBSI3U:
HOCIeI0BaTEIbHbIE
(UART, SPL, 2C) n
napasuieJIbHbIe
UHTEpPENCH.
[HonsTus
MMOMEXO0YCTONYMBOCTH
, MIPOTOKOJIOB OOMEHa.

VYnpasnenue B
MEXaTPOHHKE

CHCTEMHBINI MOAX0I K
yIpaBICHUIO
MEXaTPOHHBIMU
MOJTYJISIMU.
[Ipumenenue
npeoOpaszoBareneit
9aCTOTBI IS
yIpaBIeHUS
neurarensMu. CXxeMbl
yIpaBIeHUS
IIaroOBBIMH 1
CEpBOBUTATEISIMH.
Ponb
MHUKPOKOHTPOJIIIEPOB
B YIIPaBJICHUH.
ITpumepsr
APXUTEKTYPBI CHCTEM
yIpaBIeHUSI.




Pazpabotka
3IIEKTPOHHOTO
YCTPOMCTBA

OTansl
MIPOEKTUPOBAHHUS
AIEKTPOHHOTO
ycTpoiicTBa s MPC:
MOCTAaHOBKA 3a/1a4H,
BBIOOD IJIEMEHTHOI
0a3kbl,
CXEMOTEXHUYECKOE U
revyaTHoe
IPOEKTUPOBAHUE
(BBenenue B CAD,
Harpumep, KiCad),
MOJEJIUPOBAHUE,
MaKeTHUPOBaHUE,
OTJIa/IKa, UCTIBITAHHUS.
PaccmoTpenue
CKBO3HOTO TIpUMepa
(Hampumep, apaiBep
JIBUTATEIIS WITH
POCTOM OJIOK
YIIPaBIICHUS C
JTATYNKOM).

HUTOI'O yacos B cemecTpe:

18 : i

4.2.3. J1abopaTopHbIii NPAKTHKYM

Ne HaumeHoBaHue HaumenoBanue Conepxanue Bcero yacos
n/ pa3aeia J1adopaTopHoii JabopaTopHoii
1 AMCUUIIMHBI padoThI padoThI
1 2 3 4 5 6 7
Cemectp 4 O®0 | 03D0 | 300
1. | Pa3zmen 1. Hccnenosanue Cusatne BAX, 4 - -
AHaJioroBast MOJIYITPOBOJTHUKOBBIX | U3Y4EHHE pabOThI
3JIeKTPOHHUKA U JMOJIOB U BBIIIPSAMUTENS U
CUJI0Bast CTaOMIIUTPOHOB apaMeTprUuecKoro
3JIeKTPOHHUKA crabunuzaropa
HaIPSKEHUSI.
2. UccnenoBanue Custue 4 - -
TPaH3UCTOPHOTO XapaKTEePUCTHK,
YCUJIMTEIIBHOTO omnpeneneHue padboueit
Kackaza TOYKHU, U3MEPEHUE
kod¢duimenTa
YCHUJICHUS.
3. HccnenoBanue C6opka u uzyueHue 4 - -
OTIepaI[MOHHOTO XapaKTEePUCTHK
YCUJIMTENA MHBEPTUPYIOLIETO,
HEWHBEPTUPYIOIIETO
YCUJIUTEIS U
TTOBTOPHUTEIIS
4. | Pazmen 2. MuHnMu3anus IIpoBepka Ha pealbHbIX 4 - -

10




Hudposas JOTHYECKUX QYHKIUNA | MHKpOCXeMaXx.
IJIEKTPOHUKA H Y UCCJIEI0BAHUE
JIOTHYeCKHe 0a30BBIX JJOTUYECKUX
ycTpoiicTBa 2JIEMEHTOB
5. Hccnenosanue Co6opka u 4 - -
KOMOWHAIIMOHHBIX TECTUPOBAHUE
YCTPOMCTB nemudparopa,
MYJIbTHILIEKCOPA,
CyMMaropa.
6. HccnenoBanmue COopka u uzydeHue 4 - -
MOCJIeIOBATEILHOCTH | paboTsl RS-, D-
BIX YCTPOMCTB TPUTTEPOB, PETUCTPA U
CYETYHKA.
7. | Pa3nen 3. | Uccnenoanue ALl [MopxnodyeHue naTunKa 4 - -
WHrepdeiics u LIAIL (HarmpuMep, TeMITepaTypsl)
., yepe3 AIIII u ynpasienue
CHCTEMHBIN aHAJIOrOBOM HArpy3Koi
nmoaxon uepes LIATL
8. HccnenoBanue [TocnenoBarenbHbIC 4 - -
MOCJIEI0BATEIbHBIX uHTEp(ENCH CBS3U
uHTEp(eiicoB cBA3U MEXIY
MHUKPOKOHTPOJIJIEPOM U
nepudepuiiHbIM
YCTPOMCTBOM
(mucruieit, JaTYmK)
9. Coznianue npocToro Coznanue npocToro 4 - -
MEXaTPOHHOTO MEXaTPOHHOTO
YCTpOMCTBA YCTpOMCTBA
(Hanmpumep, cucrema
MOAICpKAHUSL YPOBHS
OCBEILIEHHOCTH C
(dhoTope3ucTopom u
CEpPBONPUBOJIOM
3aCJIOHKH).
[IpoexTupoBanue,
cOopKa ¥ OTJIajIKa.
HUTOI'O yacoB B cemecTpe: 36 - -
4.2.4. TIpakTHYeCKUE 3aHATHSI
Ne | HaumenoBanue HanmenoBanue Coaepixanue Bcero yacos
n/ pa3nena NPAKTHYECKOT0 NPaKTHYECKOT0
n AUCHHUILJIMHBI 3aHATHUSA 3aHATHUSA
1 2 3 4 5 6 7
Cemectp 4 O®0O | O3®O | 300
1. | Pazgen 1. Pacuer mapamerpoB u | Onpenenenue 2 - -
AHaJioroBast AJIEMEHTOB aAMIUTUTY/IbI BBIXOJHOTO
IJIEKTPOHUKA H BBITIPSIMUTENIEH 1 HaIPSKEHUS C yIETOM
CWJIOBAst CTabUIN3aTOPOB MajJieHusl Ha JU0JIE,
3JIeKTPOHHKA HaIpsDKEHUS Ha BBIOODP JMOJIOB IO TOKY
JMOAaX U 1 00paTHOMY
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CTaOMIINTPOHAX.

HaIPSKEHUIO, pacyeT
E€MKOCTH
CTIa)KHMBAIOIIETO
KOHJIeHCcaTopa JJIst
JIOITyCTUMOT'O YPOBHS
MyJIbCalHi.

Pacuer paboueit
TOYKH U MTapaMeTPOB
YCHJIUTEIBHOTO
Kackaza Ha
Tpansucrope. Pacuer
cxem Ha OV no
3aJJaHHBIM
koaurmentam
YCUJICHUS.

Pacuer pexxuma mmokos
(paboyeii TOUKH)
TPaAH3UCTOPHOTO
Kackaja ¢ o0IuM
AMUTTEPOM:
omnpeneaeHne
HOMHHAJIOB PE3UCTOPOB
0a30BOro AeIuTeNs,
KOJUIEKTOPHOU U
SMUTTEPHON Henen s
obecreucHus
3aJJaHHOI'0 TOKa
KOJUIEKTOpA U
HaIpsHKEHUS
KOJUIEKTOP-IMUTTED, &
TaK)Ke pacyeT

ko3 dunreHTa
YCHUIICHUS TIO
HaNPSDKCHUTO,
BXOJHOI'O Y BBEIXOJHOIO
COIIPOTUBIICHHUIA.

Pacyer anemeHTOB
MIPOCTON CXEMBI
[IMM-ynpaBneHus
nsurareisieM. Pacuer
KIIFOUEBBIX
apaMeTpoB
MUMITYJIbCHOTO
MOHMIKAIOIIETO
npeoOpa3oBares.

Pacuet mapamerpoB
IIPOCTOTrO IIUPOTHO-
UMITYJIbCHOTO
MOJyJIATOpPA
(Hammpumep, Ha Oaze
Tarimepa 555) nns
yIpaBJIeHUS
JIBUTATEJIEM:
OIpezeiIeHUe
HOMMHAJIOB PE3UCTOPOB
U KOHJIeHcaTopa Juis
renepanuu HINM-
CHUTHAaJIa C 3aJJaHHON
4acCTOTOH U
Jara3oHoM
M3MEHEHHS
CKBa)XHOCTH.

Paznea 2.
Hudposas
3J1eKTPOHHMKA U
JIOTHYECKHE
YCTpOJiCcTBa

Pemrenne 3aga4d Ha
3aIuCh U
npeoOpas3oBaHue

JIOTHYECKUX (PYHKIIHH.

MunuMH3anus
GbyHKIUH METOIOM
Kapno.

[TocTpoenue Tabmmiy
HUCTUHHOCTH 110
CJIOBECHOMY OIMCAHUIO
paboThI yCTpOHCTBA U
3anucu GyHKIUU B
COBEPILUECHHOU
IU3BIOHKTUBHON
HOpMaJIbHOU (opme
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(CAH®) nn
COBEPIICHHOU
KOHBIOHKTUBHOM

HOpMaJIbHOU (hopme
(CKHD).

Cunres
KOMOWHAIIMOHHBIX
YCTPOMCTB
(memudparopa,
MYJIbTHILICKCOPA) TI0
3aJJaHHBIM YCIIOBHSM.
AHanu3 3aJaHHBIX

Pemenue 3aga4d mo
CUHTE3y AemmudpaTopa
(Hanpumep, Aus
CEMHCETMEHTHOTIO
WHIUKATOpa) WK
MYJIBTUILIEKCOPA TI0
3aJaHHON Ta0IuIe

KOMOHMHAIIMOHHBIX HMCTUHHOCTH: BBIOOP
CXEM. HOIXOISIIEH
MHUKPOCXEMBI U
MMOCTPOEHHUE Ha €€
OCHOBE TpeOyeMoi
(GYHKIIUU JIOTHUKH.
Cunres [IpoekTupoBanue
MOCJIEIOBATEILHOCTH | IIU(POBOTO YCTPOUCTBA
BIX YCTPOWCTB: ¢ MaMAITEIO.
MIPOCKTUPOBAHHUE [TocTpoenue rpada

CYETYHKA C 3aJJaHHBIM
MOJ1yJIEM CUETa WU
perucTpa ¢
OIpe/IeIEHHBIM
BUJIOM C/IBUTA HA
OCHOBE TPUTTEPOB.

MePEX0/I0B, TAOIHUIIBI
MEPEXO0A0B, OIYYEHUE
byHKIMI BO30YXIeHUS
BXOJIOB TPUTTEPOB C
noMouplo kapt Kapuo
W COCTaBJICHHUE
WTOTOBOM CXEMBI.

Paznen
Hurepdeiicol
CHCTEMHBII
MOAXO0/

3.
u

Pacuer pa3psgnoctu u
Y4acTOThI
nuckperuzanuu AL
JUIS1 33JJAHHOTO
CHUTHaJIa. AHAIIN3
MIPOTOKOJIOB
OCJIEI0BATEIILHONU
nepeaavn JaHHBIX.

Omnpenenenue
TpeOOoBaHU# K aHAJIOTO-
uppoBoMy
npeoOpa3oBaTemio s
oIu(POBKU 33TAHHOTO
CUTHAaJA: pacyeT
HEOO0X0INMMOM
pa3psAIHOCTH Ha OCHOBE
TpeOyeMoi TOUHOCTH
(u1ara KBaHTOBaHUS) U
pacyeT 4acTOThI
JMCKpETU3aIuu
COTJIaCHO TeOpeMe
KotenpHukoBa-
HaiixBucra st
CHUTHAJIa C U3BECTHOMN
MaKCUMaJIbHOM
Y4aCTOTOM.

PazpaboTka
CTPYKTYPHOU CXEMBI
CHUCTEMBI YIIPABIECHUA
MPOCTBIM
MCXaTpPOHHBIM

CrpykTypHas cxema
MEXaTPOHHOT'O MOIYJIS.
Jatuuku (1Bera,
MOJIO’KEHUs ), OJI0K
00pabOTKN CUTHAJIOB
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MonyJieM (HampuMmep, | (MUKpOKOHTPOJLIED),

KOHBEWep ¢ CUJIOBBIE

JATIUKOM) C WCTIOJTHUTEIILHBIC

yKazaHueM yCTpOiicTBa (IBUTATEH

UHTEpQEICcoB. KOHBelepa, COJIEHOU
TOJIKATEeNs1), ICTOUHUKH
MUTAHUSL.

9. Pa3pabotka Pa3paboTka anropurma 2 - -
anropuTMa paboTel U1 | paboOTHI yCTpPOICTBA B
(G YHKIIMOHATILHOM BHJIE 0JIOK-CXEMBI,
CXEMBI KOHEUHOT' O OTpaXkaroleun
yCTpoiicTBa MOCJIEI0BATEIHHOCTh

JICUCTBUH:
MHUIIAIN3ALIHS, OTIPOC
JATIUKOB, 00paboTKa
JAHHBIX 10 3aJJaHHOMY
3aKOHY YITPaBJICHUS,
dbopmHupoBaHHE
VIIPABIISIONTNX
BO3J€HCTBUH Ha
HCTIOJTHUTEIILHBIC
MEXaHHU3MBI, PEAKIIH
Ha BHEIIHUE COOBITUS
HUTOI'O yacoB B ceMecTpe: 18 - -

4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOILIETI'OCA

Ne HaumenoBanue Ne Buaer CPO Bcero uacoB
n/n pasaesa (TemMbl) n/n
AUCHMITUHBI
1 2 3 4 5 6 7
Cemectp 4 OP0O | 0390 | 300
1. Pasznen 1. Anasorosast | 1.1. | PaboTa ¢ KHM)KHBIMU U 10 - -
3J1eKTPOHMKA U 9JIEKTPOHHBIMU HCTOYHUKAMHU
cuioBast JiekTpoHuka | 1.2. | [loAroroBka K TECTUPOBAHHIO 8 - -
1.3. | [ToaroToBKa KOHTPOJILHOM - - -
paboThI
1.4. | IloarotoBka K NPOMEKYTOUHOMY 4 - -
KOHTPOJIIO
2. Pazpnea 2. ludposas 2.1. | PaboTa ¢ KHMXKHBIMHU H 10 - -
3J1eKTPOHMKA U JIEKTPOHHBIMU HCTOYHUKAMHU
JIOTHYecKHe 2.2. | IloaroToBka K TECTHPOBAHHUIO 8 - -
ycTpoiicTea 2.3. | IloaroroBka KOHTPOJILHON - - -
paboThI
2.4. | [loaroToBKa K MPOMEKYTOYHOMY 6 - -
KOHTPOJIIO
3. Paznea 3. 3.1. | Pabora ¢ KHMXHBIMH U 8 - -
Hurepdeiicel n DJIEKTPOHHBIMU UCTOYHUKAMU
CHUCTEMHBIH MOAXO0/ 3.2. | [loaroToBka K TECTUPOBAHHUIO 10 - -
3.3. | [logroroBka KOHTPOIHHOM - - -
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paboThI
3.4. | IloaroToBKa K MPOMEKYyTOUHOMY 6 -
KOHTPOJTIO
HUTOI'O yacoB B cemecTpe: 70 -

5. HEPEYEHb YHEBHO-METOJUYECKOI'O OBECHHEYEHMS J1VI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCA 11O JUCHUILJIMHE

5.1. MeToauuyecKue YKa3aHusl JJd NOATOTOBKHU Oﬁy‘lalOIIII/IXCH K JICKIITHOHHBIM 3aHATUAM

OOyyarommMcsi HEOOXOIMMO O3HAKOMUTBCS: C COJEp)KaHHEM padoyedl MporpamMmbl
JUCLUIUIMHBL, C €€ LEeJIsIMHU U 3ajjadyaMM, CBS3IMHU C JPYTUMH JUCLMIUIMHAMU 00pa3oBaTeIbHON
POTPaMMbl, METOIMYECKUMHU pa3padOTKaMu, UMEIOIUMHICS Ha CaliTe By3a U B OMOIMOTEHHO-
U3JaTeIbCKOM LIEHTPE, C Ipa)uKOM KOHCYJIbTAILUI NPernoaaBaTes.

W3yueHne AUCUUIUIMHBI TPEOYET CUCTEMAaTHYECKOTO M MOCIEI0BATEIbHOIO HAKOIUICHUS
3HAHWM, CIe0BaTENIbHO, IPOIYCKU OTIEIbHBIX TEM HE MO3BOJIAIOT INTyOOKO OCBOMTH IPEIMET.
HeoOxomuMo mnpuxoauTh Ha JEKIUIO TOJATOTOBICHHBIM, BEAb TOJIBKO B JTOM Cllydae
IpenojiaBaTeb MOKET BECTH JIEKIMIO B MHTEPAaKTUBHOM pEXHME, 4YTO CIIOCOOCTBYET
NOBBIIICHUIO J(PPEKTUBHOCTH JIEKIMOHHBIX 3aHATHH. VIMEHHO T™O3TOMY OO0yYaromuMCs
HEe00X0aUMO:

- TmepeA KaXAOoH JeKIUed MpocMaTpuBaTh pPabOYyl0 MPOTrpaMMy IJUCIHIUIMHBI, YTO
IO3BOJIMT CAKOHOMHUTH BpeMsl Ha 3allUChIBAHUE TEMBbl JIEKIMHM, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEH1yEMOM JINTEepaTyphl;

- Ha OTAENbHBbIE JEKIMM NPUHOCUTH COOTBETCTBYIOUIMI Marepuan Ha OyMasKHBIX
HOCHUTEIISIX, MPHUCIAHHBIA JIGKTOPOM Ha «AJIEKTPOHHBIA MOYTOBBIA SIIUK TPYMIbD (TaOIHIIbI,
rpaduKy, CXeMmbl), KOTOpbIH OyAeT oOXapakTepu3oBaH, NPOKOMMEHTHPOBAH, JIOMOJIHEH
HETIOCPEACTBEHHO Ha JICKINH;

- mepea OYepeAHOH JeKIued HeOoOXOJUMMO IPOCMOTPETh IO KOHCIEKTY MaTepuall
OpeIbIAYIIeH JIEKIWH, BOCHPOM3BECTH OCHOBHBIE OMNpPEICICHHsS, OTMETUTh HEIOHSATHBIC
TEPMUHBI U NOJOXKEHHUS, TOATOTOBUTH BOIIPOCH! C LIEJbI0 YTOUHEHUS MTPABUILHOCTH IOHUMAaHUS,
MOTIBITATHCSl OTBETUTH HA KOHTPOJILHBIE BOITPOCHI IO KIFOUYEBBIM ITyHKTaM COAEP KaHUS JICKIINH.

[lpu 3aTpyaHeHUSX B BOCHPUATHM MaTepuana cieayeT OOpaTUTbCS K OCHOBHBIM
JUTEpaTypHBIM UCTOYHHKAaM. Eciim pa3o0paThCsi B MaTepHalie OIsATh HE yJalIOCh, HEOOXOIUMO
00paTuThCS K IpenojaBareio (1Mo rpaduky ero KOHCYJIbTalUi UM Ha MPAKTUYECKUX 3aHATHSIX,
WM HAIHCATh Ha aJIpec AIIEKTPOHHOMN TTOYTHI).

By3oBckast nekuusi — TJ1aBHOE 3BEHO IUAAKTUYECKOTro IMKia oOyueHus. EE nemp —
paccMOTpEHHE TEOPETHUECKUX BOIPOCOB M3JIaraeMoi JUCHUIUIMHBI B JIOTHUECKH BBIIEPKaHHON
dopme;  (GopMUpOBaHME OPHEHTUPOBOYHONM  OCHOBBI  JJIi  IOCJEAYIOUIETO  YCBOCHMS
oOyyaromuMucs y4eOHOro Marepuaia. B cocTaB JEeKIIMOHHOTO Kypca 10 JUCIUIUINHE
«XononuiIbHOe O00O0pYJOBaHUE» BKIIIOYEHBI: KOHCIEKTbl (TE€KCThl, CXEMBbl) JEeKIHH B
DIIEKTPOHHOM  TIPEJCTaBICHWH; (aill C pa3gaToOuyHbIM MaTepHajOM; CHHUCKH Y4eOHOMH
JUTEpATyphl, PEKOMEHIyeMOll 00yJaromuMcss B KaueCTBE OCHOBHOM M JIOMOJHUTEIHHON IO
TeMaM JIEKIUH.

OOuMii CTPYKTYpHBIM KapKac, IPUMEHUMBIH KO BCEM JIEKLIHUSAM JUCLUIUIUHBI, BKIIOYAET
B cebs cooOmeHue IUiaHa JIeKIIMd W CTPOroe clefoBaHue eMmy. B mimaH BKITIOYEHBI
HalMEHOBAHMUSA OCHOBHBIX Y3JIOBBIX BOIIPOCOB JIEKIUH, KOTOpBIE IOJIOKEHBI B OCHOBY
IIPOMEKYTOYHOTO KOHTPOJISI; CBS3b HOBOTO MaTepualia ¢ COICpKaHWEM IPEIbIIyIIel JIeKINH,
OlpeNieIeHne €ro Mecra W Ha3HaueHWs B JAMCHUIUIMHE, a TakXke B CHCTEME C JPYrUMHU
TUCIHATUTMHAME ¥ KypCaMH; TIOABEIEHHE BBHIBOJIOB 10 KaXKIOMY BONPOCY W O HTOTaM BCEH
JEKIHH.
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5.2. MeTonnyeckue yKkazaHusi JUIsl OATOTOBKHU 00y4YaIOIIMXCA K J1a00PaTOPHBIM 3aHATUSIM

Benymieit nunaktuyeckoi 1enblo Ja00paTOPHBIX 3aHSATUH SBIAETCS CHUCTEMaTU3alus U
00001IeHNe 3HAHUH 0 U3yd9aeMOil TeMe, MPHUOOpeTeHNne MPAKTHUECKUX HABBIKOB 110 TOMY HIIA
IpYroMy pasfieny Kypca, 3aKpeIuieHue MPaKTUUYEeCKH MMOTYYeHHbBIX TEOPETHUECKUX 3HAHUH.

B Hawanme kaxmoro maboOpaTOpPHOTO 3aHATHS KPATKO MPHUBOJUTCS TEOPETUUCCKHIMA
MaTepuain, HeoOXOIUMBIM JuIs pelieHus 3afad nmo gaHHou Teme. I[locnme Hero mpeanaraercs
pElIeHUE 3TUX 3a/1a4 ¥ CHUCOK 33JIaHUM JUIsl CAMOCTOSITEILHOTO BBITIOJIHEHHUSL.

[IpakTuueckast paboTa BKJIIOYAET B ceOsl CAMOKOHTPOJIb MO MPEUIOKEHHBIM BOIIPOCaM,
BBITIOJIHEHHE TBOPUYECKUX U IIPOBEPOUHBIX 3aJJaHUM, TECTUPOBAHUE 10 TEME.

JIaGopartopHble pabOThl COMPOBOKIAIOT U MOAIEPKUBAIOT JIEKIIMOHHBIN KypC.

KomnnyectBo nmabopaTopHbIX paboT B CTPOroM COOTBETCTBHH C COJCpKAaHHMEM Kypca.
Kaxxgas nmabopatopHasi npeaycMaTpUBaeT MOJIyYeHHUE MPAKTUUYECKUX HABBIKOB IO JIEKIIMOHHBIM
TeMaM JTUCHUIUIMHBI «XOJOoIuIbHOe 00opynoBaHue». it 00yJaromumxcsi MoAroTOBIEH HAOOp
WHIUBUIYAJIbHBIX 33/IaHUH TI0 KaKI0HM JabopaTopHOit pabore. B kaxmoit 1aboparopHoii padboTe
oOydaromuiics oQopMIISIeT TOJNyYeHHBIE pPE3ylbTaThl. Takke B TEKYIICH aTTeCTalluh K
71a00paTOPHBIM 3aHATHIM MpeaycMOTpeHa (opMa KOHTPOJIA B BUAE YCTHOM 3aIUTHI KaXKIOTO
WHMBUIYAILHOTO 3aaHMsI 10 BCEM TeMaM J1ab0paTOPHBIX 3aHITHH.

[Ipu mpoBeaeHUN TPOMEKYTOUHON U UTOTOBOM aTTecTalli 00y4YaoXCcs BaKHO BCEraa
MOMHUTH, YTO CHUCTEMaTHYHOCTb, OOBEKTUBHOCTb, ApPTyMEHTHPOBAHHOCTh — TJIaBHBIC
MPUHIIMIIBI, HA KOTOPHIX OCHOBAaHBI KOHTPOJIb U OIICHKa 3HaHWUW oOyuarommxcs. I[IpoBepka,
KOHTPOJIb U OIICHKA

5.3. MeToanyeckue yKkazanus 1Jisl HOATOTOBKU 00Y4YaIOIIMXCS K MPAKTHYECKUM 3aHATUAM

[TpakTuyeckue 3aHATHS — 3TO akTHBHAsA ¢opMma yuebHoro npouecca. [Ipu moaroroske k
NPAaKTUYECKUM 3aHATHSAM OOydJaromeMycsi HEOOXOJMMO H3yYHTh OCHOBHYIO JIHTEPATypy,
O3HAKOMUTCS C JIOIOJHUTEIIBHON JIUTEPATypOl, y4ecTh PEKOMEHAALNUN IpernoaaBareis. Temsl
TEOPETHYECKOI0  COACP/KAHMUSI BBIHOCATCA HA IMPAKTUYECKHUE 3aHATHUS, IPEIIOJIAraroT
JMCKYCCHOHHBIN XapakTep o0cyxaeHus. bonpias 4acTe TeM AMCUUIUIMHBI HOCUT NPaKTHYECKUI
XapaxkTep, T.6. IMPEANOJaraeT BBINIOJIHEHUE 3aJaHUN U pPELICHUE 3a]a4, aHAIW3 IPAKTUYECKUX
CUTYaLUi.

5.4, MeToanyeckne yKa3aHus M0 CaMOCTOSITEILHON padoTe 00yya0muxcst

BaxxHoil 4yacTpl0 caMOCTOATENbHOW pabOThl SIBISETCS YTEHHE Y4eOHOM M HaydHOMH
autepatypbl. OCHOBHash (YHKIUS Yy4eOHHKOB — OpPHUEHTHPOBATh OOYydalOLIerocs B CHCTEME
3HaHWW, YMEHUI W BIAJEHHUI, KOTOpBIE JOJDKHBI OBITh YCBOEHBI M OCBOEHBI OyayHIMMHU
OakaaBpaMu 10 TaHHOW AUCLUILINHE.

BoinonHenue KypcoBOro mpoekTa SBISETCS 00s3aTeNbHBIM  YCIOBHEM JIOIYCKa
oOyuaromierocst k 3auety. KypcoBoil mpoeKT mpeacTaBisieT coOOi MOSCHUTEIbHYIO 3allMCKy B
UCbMEHHOM BHJIE PE3YJIbTATOB TEOPETUUECKOI0 AHAIN3a, PACYETOB U IpauuecKoro marepuana
NpPaKTUYEeCKOM paboThl oOyuwaromierocss mo ompeneneHHo Teme. CopepikaHue KypCOBOTO
IIPOEKTa 3aBUCHUT OT BbIOpaHHOW TeMbl. KypcoBol MpoeKT mpeacTaBiseTcs MpernojaBaTelio Ha
IPOBEPKY 3a 7 JHEH [0 Havaja HSK3aMEHAlMOHHOM ceccuHu. 3aluTa KypCcOBOIO IPOEKTa
IIPOXOJTUT B OpMeE JI0KJIa/1a BO BpeMs 3aueTa.
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT A

Ne Ne Buabl yueOHo# padoThI Oobpa3oBarte/ibHbIE Bcero yacos
n/m | cemec TEXHOJIOTHH
Tpa
1 2 3 4 5 6 7
OP0O | 0300 | 3®0

1 4 Hccnenosanue Pabora B mapax 4 - -
MOJTYTIPOBOTHUKOBBIX
TTNOJIOB u
CTaOMIIMTPOHOB

2 HccnenoBanue Pabota B mapax 4 -
TPaH3UCTOPHOTO
YCHIIUTEIILHOTO KacKaja

3 Uccnenosanue Pa6oTa B mapax 4 - -
OTIePAITMOHHOTO
YCUJTHTEIISI

4 Uccnenosanue Pa6oTa B mapax 4 - -
KOMOMHAIIMOHHBIX
YCTPOMCTB

3) Uccnenosanne ALl u | Pabota B mapax 4 - -
ITATI.
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7. VUEBHO-METOJAYECKOE U WTH®OPMAIIMOHHOE OBECITEYEHUE
T CHATITAHBI

7.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpaTypPbl

CnHcoK OCHOBHOM JIMTEPaTypPhI

[llemanaesa, JI. V. DinekTpoHHKa U MUKPOIIPOIIECCOPHAsI TEXHUKA : YUEOHO-METOINIECKOE
nocoo6ue / JI. U. lllemanaeBa. — Mocksa : At [Tu Ap Menma, 2023. — 148 c. — ISBN
978-5-4497-1882-2. — Tekct : anekTpoHHbIH // LludpoBoit odpazoBarensHbiii pecype IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/126280.html

MaxkapoB O.FO. DnekTpoHHKa ¥ MHKPOIPOIECCOPHAs TEXHUKA : MPakTHKyMm / MakapoB
O0.10., Typeukuit A.B., XopomaiinmoBa M.B.. — Boponex : BopoHexckuit
rocyAapCcTBeHHBIN TexHu4deckuii yausepcuretr, 9bC ACB, 2019. — 171 ¢. — ISBN 978-5-
7731-0753-8. — Teker : anexkrponnsii // Lludposoii obpazoBarensHblil pecypc IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/93305.html

Martseenko, U. I1. OCHOBBI 371€KTPOHUKH U MUKPOIIPOLIECCOPHOM TexHUKH. JIabopaTopHbIit
npakTUKyMm : ydeOHoe mocobue / WM. I1. MarBeenko. — MuHck : PecnyOnukanckuii
WHCTUTYT TIpodeccuonabHoro oopazopanus (PUII0), 2015. — 132 ¢. — ISBN 978-985-
503-462-0. — Tekcr : anmekrponnblit // Ludposoit oopazosarensHbiil pecypc IPR SMART
. [caiit]. — URL.: https://www.iprbookshop.ru/67706.html

CnHCcoK 10NOJIHUTEIbHON JTUTEepaTyphl

Epwmyparckuii T1.B. DnextpoTexHuka u 3JekTpoHuka : ydeOHHMK / Epmyparckuii I1.B., JIerakuna I'.I1.,
Munkus 0.B.. — Capatos : [IpodoOpaszoBanue, 2024. — 416 ¢. — ISBN 978-5-4488-0135-8. — Tekcr :
anektpoHubit  //  ILudposoit  obpasomarenbubii  pecypc IPR SMART : J[caiit] — URL:
https://www.iprbookshop.ru/145937.html

OCHOBBI MHKPOIPOIIECCOPHOIN TexHuKU : yueOHoe mocobue / C. U. JlykwsHos, [I. B. lIeBuauenxko, E. C.
CycnuusiH [u 1p.]. — Mocksa, Bonorna : Uadpa-Unxenepus, 2022. — 172 ¢. — ISBN 978-5-9729-0835-6.
— Teker : snektponnsiii // Ludposoii odpasoBatensHbiii pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/124238.html

MukaeBa, C. A. DJeKTpOHHKA U CXeMOTeXHHKa : yueOHoe nocobue / C. A. MukaeBa, A. H. bpsicus, 0. A.
JKypasneBa. — Mocksa, Bonorna : Uudpa-Nuxenepus, 2023. — 184 ¢. — ISBN 978-5-9729-1289-6. —
Texct : anexrponusrii // LudpoBoit obOpasoBatenmpHBIE pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/133200.html

7.2. llepeueHb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHO ceTu «AHTepHET»

http://window.edu.ru- Eaunoe okHO A0CTyMa K 00pa3oBaTeIbHBIM pecypcam;
http://fcior.edu.ru - denepanbHplii IeHTP HHHOPMAIIMOHHO-00Pa30BATEIBHBIX PECYPCOB;
http://elibrary.ru - Haydnast snektponHas Ou0OIMoTeKa.

7.3. UndopManoHHbIE TEXHOJIOTH, JIMIECH3HOHHOE IPOrPAaMMHOe o0ecnieyeHne

JIuneH3MOHHOE MMPOrpaMMHOE obecreueHue

PexBu3NTHI TUIIEH3UI/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013

Caenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpoynas

Awntusupyc Dr.Web Desktop Security Suite

JInneH3uoHHbIN cepTUUKaT
Cpok nerictBust: ¢ 24.12.2024 no 25.12.2025

Koncynprant [Liroc

Jlorosop Ne 272-186/C-25-01 ot 30.01.2025 r.

Hudposoii 00pa3oBaTeNbHBINA pecypc
IPR SMART

Jlunien3uonHsIit gorosop Ne 12873/2511 ot
02.07.2025 r. Cpox geiicteus: ¢ 01.07.2025 .
10 30.06.2026 T.

Becmmataoe I[10O

Sumatra PDF, 7-Zip
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http://fcior.edu.ru/
http://elibrary.ru/
https://www.iprbookshop.ru/126280.html
https://www.iprbookshop.ru/93305.html
https://www.iprbookshop.ru/67706.html
https://www.iprbookshop.ru/145937.html
https://www.iprbookshop.ru/124238.html
https://www.iprbookshop.ru/133200.html

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

8.1. TpeGoBaHus K ayIMTOPUAM (IIOMEIEHUAM, MECTaAM) [IJIsl IPOBEACHUA 3aHATUI

1. YueOHast ayquTopust sl IPOBECHUS 3aHATHI JICKITHOHHOTO THIIA:

- HabOp JIEMOHCTPALIMOHHOTO 00OPYIOBaHUS U Y4eOHO-HATIISITHBIX TTOCOOUI, 00EeCTIeYNBAIONITIX
TEMAaTUYECKHE WILTFOCTPAIMH: TPOSKTOP, YIKPaH, HOYTOYK;

- CIeUalM3UpOBaHHass MeOellb: CTOJN MPEeroaaBaTeNIbCKU, CTYN JUIsl IpenojaBaTessi, CTOJ
YUECHHUYECKUH, CTYJ1 YICHUYECKUH, I0CKa yUeHHUECKas1, TymOa Kadepa.

2. VYuyebHas ayauTOpus M IPOBEAEHUS 3aHATHM CEMUHApCKOro THIIA, KYpPCOBOTO
NPOCKTHUPOBAHUS  (BBIIOJHEHHE KYPCOBBIX pabOT), TPYNIOBBIX M  HHIUBUAYAJIbHBIX
KOHCYJIbTALIMH, TEKYILEr0 KOHTPOJIS U IPOMEKYTOYHOHN aTTeCTalUu:

- TEeXHUYECKUE CPEJCTBAa OOYYEHHs, CIyXKallhe M MPeIOCTaBICHUs Y4eOHOH HH(pOpMaIyu
OONbIIONH ayAUTOPUM: HEPEHOCHOW IPOEKTOpP, IMEPEHOCHON HACTEHHBIH SKpaH, HOYTOYK,
CUCTEMHBIN OJIOK, MOHUTOP, II0TTEp, MDYV

- CHeLMalIu3upoBaHHas MeOeNb: CTOJ IPEeNnoJaBaTeNbCKUM, CTYN Ul IpenojaBaTess, CTOI
YYEHUUYECKUH, CTYJ YYEHUUYECKHM, CTOJI KOMIIBIOTEPHBIN, TOCKAa yUEHUYECKasl.

3. ITomereHue st CaMOCTOSATEIbHOU PabOThI.

bubnuoreyHo-u31aTenbCKui LEHTP.

Otnen oOcmyKUBaHUS NEYATHBIMU U3/IaHUAMU: KOMIUIEKT MPOEKLIMOHHBIN, MYJIbTUMEIUINHBIN
000pyI0BaHUE: 3KpaH HACTEHHBIH, IPOEKTOP, HOYTOYK; pabouue cTosbl Ha 1 MecTo, CTYIbS.
Otnen oOcnyKUBaHUS 3JIEKTPOHHBIMU W3/IaHUSMU: UHTEPAKTUBHASI CUCTEMa, MOHUTOD, CETEBOM
TEepMUHAJI, IEPCOHANIbHBINA KomIbioTep, MDY, npunTtep, padboune cTossl Ha | MECTO; CTYIIbS.
HNudpopmannoHHO-O0nbIrorpadiueckuii  OTAeN: MEpCOHAIBHBIN KOMIBIOTEp, ckaHep, MOV,
pabouue cTosbl Ha 1 MecTo, CTYIIbS.

8.2. TpeGoBanus k 0600pyA0BaHUIO PA00OYMX MeCT NpenoaaBaTesss 1 00y4YaIUXCs
1. PaGouee mecTo npemnoiaBaressi, OCHAILIEHHOE HOYTOYKOM.

8.3. TpeOGoBaHus K cHeHAJIM3MPOBAHHOMY 000PY10BAHHIO
HET
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9. OCOBEHHOCTH PEAIMBAIIMU JUCHUIIJINHBI 1J1s1 UHBAJIM/10B U JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 31OPOBbA

Jns obecriedeHus: 0Opa3oBaHMsl HMHBAIMIOB W OOYYAIOUMXCA C OTPAaHMYCHHBIMH
BO3MOXXHOCTSIMU 3/I0pOBbsl pa3palaThiBaercs (B ciiydae HEOOXOAMMOCTH) aJanTHpOBaHHAas
oOpa3oBaTenbHasl MPOTpaMMa, WHIWBHIYaIbHBIA YYEOHBIN IJIaH C y4E€TOM OCOOCHHOCTEH WX
NCUXO(pU3UUECKOTO Pa3BUTUS U COCTOSHHSA 3/J0POBbS, B YaCTHOCTH IPUMEHSETCS
WHAUBUAYAIbHBIN MOMXO0J K OCBOSHHUIO JHUCHUIUIMHBI, WHIAWNBUAYAIbHBIC 3aJaHus: pedeparsl,
MUCbMEHHBIE PA0OTHI M, HA00OPOT, TOJBKO YCTHBIE OTBETHl U JHAJIOTH, WHAUBHIyaJbHBIC
KOHCYJIbTAIlK, UCIOJIb30BaHUE JUKTOQOHA U JIPYIMX 3alHCHIBAIONINX CPEICTB  JUIS
BOCITPOM3BEJICHHUS JIEKIIMOHHOI'O U CEMUHAPCKOr0 MaTepuara.

B menmsx oOecrieueHust oOydaloOmUXCsl WHBAIUIAOB W JHUI[ C OrPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH ~ 37I0POBbSl  KOMIUIEKTyeTcs (POHJ OCHOBHOM y4yeOHON IUTEpaTypoil,
aJaTUPOBAHHONW K OTPAaHUYCHHUIO DJICKTPOHHBIX OOPa30BATENBHBIX PECYpCOB, JOCTYI K
KOoTOpbIM opranuzoBaH B BUI[ Axamemun. B Oubnmoreke MnpoBOASITCS HWHAWMBUIYaTbHbBIC
KOHCYJIbTAIIMU JIJIs1 JaHHOW KaTEropuu MOJIb30BaTENIeH, OKa3bIBACTCS MOMOIIL B PETUCTPALIUU U
UCIIONIb30BAHUU  CETEBBIX M  JIOKAJIbHBIX JJIEKTPOHHBIX  00pa3oBaTeNbHBIX  PECypCOB,
MPEIOCTABIIAIOTCS MECTA B YUTAIHHOM 3aJI€.
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IIpuaoxenne 1

®OHJ OHEHOYHBIX CPEJICTB



1. TACIIOPT ®OHJIA OHEHOYHbBIX CPEJACTB IO JUCIHUIIJIMHE
OJEKTPOHKKA M MUKPOIIPOLIECCOPHAs TEXHUKA

1. KOMHeTeHHI/II/I, (l)opanyeMble B IIpomecce N3yJYCHU s TUCHUIIJINHBI

Nunekc @opMyIMpPOBKa KOMIIETCHIIUN

ITK-5 CriocobeH TpOBOIUTH OSKCIEPHUMEHThl Ha JCHCTBYIOIIMX MakKeTax, oOpasiax
MEXaTPOHHBIX U POOOTOTEXHUYECKHUX CHCTEM IO 3aJJaHHBIM METOJUKaM, a TaKKe

IIAKCTOB, O6pa6aTI)IBaTB PE3YJIbTAThI C IIPUMEHCHUEM COBpPEMEHHBIX
I/IH(I)OpMaLII/IOHHBIX TEXHOJIOTUM U TEXHUISCKUX CpCACTB

2. Dranbl GopMHUPOBAHUS KOMIIETEHIIMH B NPoLecce OCBOCHUS TUCIMILIUHBI

OcHOBHBIMH 3TanamMu (OPMHUPOBAHUS yKa3aHHBIX KOMIETCHLUUN MPH H3y4YCHHUH
00y4aronMMHCA JUCLMILINHBL SBISIFOTCS MTOCIEA0BATEIbHOE U3YYEHHE COJEPIKATEIBHO
CBSA3aHHBIX MEX]ly cO00M pa3nenos (TeM) yueOHbIX 3aHATHI. M3yueHnue kaxaoro paszaena
(TeMbl) TpeAnonaraeT OBJIaJeHUE OOYYAIOIIMMUCSH HEOOXOIWMBIMH KOMIETEHLUSMHU.
PesynbraT artrecraiuu  oOy4yaromMXCsl Ha pa3MYHBIX d3Tanax  (OpMHUPOBAHUS
KOMIIETEHIMI MOKa3bIBAET YPOBEHb OCBOEHUSI KOMIIETEHIINI 00yUYaroIUMUCH.

OTtanHocTh (POPMHUPOBAHUS KOMIETEHIIUI MPSMO CBSI3aHA C MECTOM JHUCHUIUIMHBI
B 00pa3oBaTeIbHOM MpOrpaMme.

BbIYUCIIUTCIIbHBIC SKCIICPUMCHTBI C UCITOJIB30BAHUECM CTAHAAPTHBIX IPOrPpaMMHBIX]

Pa3nesnnl (TeMbl ) DopMupyeMble KOMIETEeHIUH (KOIAbI)
JUCHHUIIJIMHBI TIK-5
Pa3znes 1. Anajorosast +
JIeKTPOHHUKA U CUJIOBasi
IJIEKTPOHHKA
Paznen 2. [lugposas +
JIeKTPOHHUKA U JIOTHYECKHUE
YCTPOMCTBA
Paznen 3. HuTepdeiichl u +
CHCTE€MHBIH IOIX0/
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3. Iloka3areyin, KpMTEPUH U CPEACTBA OLIEHUBAHMS KOMIIeTeHIH, GOopMHUPYyeMbIX B NpoLecce N3yYeHUs TN CHUTINHbI

ITK-5 Cnioco0eH MpoBOAUTH IKCIIEPUMEHTHI HA /IefiCTBYIOIIMX MaKeTaX, 00pa3iax MeXaTPOHHBIX U POOOTOTeXHUYECKUX
CHCTEM 110 32JJaHHBIM MeTOAUKAM, 2 TAK/Ke BbIYHCIUTEIbHbIE IKCIIEPUMEHTHI ¢ HCII0JIb30BAHUEM CTAHIAPTHBIX
NPOrpaMMHBIX IAKETOB, 00padaTbIBaTh Pe3yJbTAThI ¢ IPUMEHEHUEM COBPEeMEHHBIX HH(POPMAMOHHBIX TEXHOJIOTHI U
TEXHUYECKHUX CPeICTB

HNuaukaTopbl  10CTHKEHUS
KOMIIETEHIIUI

Kputepnn onennBaHus pe3y/IbTaToOB 00y4eHNUs

CpencrBa onieHMBaHUsI
Pe3yJbTaTOB 00yUeHHs

Hey/10BJIeTB Y/AOBJIETB XOpOI1I0 OTJIMYHO Tekymmnit IIpomexxyrounas
KOHTPOJIb aTTecTanus
K 5.1. TIpoBoaut He moxer nposect | [IpoBoaut [IpoBoaut [Tonxo u TO4YHO TecroBbiii OO Dx3amen
IKCIIEPUMEHTHI Ha IKCIICPUMEHT, HE | OJKCIICPUMEHT { PKCIIEPUMEHT MIPOBOIHT KOHTpOIk
JEHCTBYIOLIUX MaKeTax, MOHUMAET METOIMKH | TTOMOIIBIO, CaMOCTOSITENIbHO, HO | SKCIIEPUMEHT, TIyOOKO
o0pasnax MexaTpoHHBIX oOpabatrbIBaeT JAaHHbBl MHTEPHpPETALs aHaJIN3UPYET y
U poOOTOTEXHUUECKUX ¢ omuOKaMu JAHHBIX UHTEPIPETUPYET
CHCTEM I10 33/1aHHBIM MMOBEPXHOCTHA JTaHHbIE
METOJIUKAM C
nanpHene oo6padoTkoin
U MHTEpIpeTanuein
MOJIYYEHHBIX JaHHBIX
IIK 5.2. IlpoBogut He Biageer | [IpoBogut [IpoBoaut [IpoBoauT
BBIUHCIIUTENbHBIE POrpaMMHBIMU 9KCIIEPUMEHT 1O | OKCIIEPUMEHT AKCIEPUMEHT c
9KCIIEPUMEHTBHI IS CpEeJICTBaMH, HE | MHCTPYKLUH, HE | BEpHO, HO aHaJMu3 | HACTPOIKOMI
UCCIIETOBaHUS MOJKET IIPOBECTH | aHAIU3UPYET pe3yNbTaToB apaMeTpos,
MaTeMaTUYeCKUX BBIUNCIIUTEIbHBIN pe3yJIbTaThI OrpaHUYEeH aHAJIN3UPYET u
MOJIETIeH 3JIEMEHTOB HKCIIEPUMEHT 00o01aer
MEXaTPOHHBIX U pE3yJIbTaThI
POOOTOTEXHHYECKUX
CHCTEM C
HCIOJIb30BaHUEM
CHEIMAIbHBIX

MIPOrPaMMHBIX CPEJCTB

IIK 5.3. Cocrasiser

He crpykrypupyer

Odopmusier oTUeT ¢

Odopmnsier oTuer

CocTaBnseT IIOJHBIN,
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OTYETHI (pa3iebl
OTYETOB), JIEMEHTHI
KOHCTPYKTOPCKOH
JOKYMEHTAIIUH 110 TeME
WJIH 110 pe3ysbTaTtaM
MIPOBEICHHBIX
9KCIIEPUMEHTOB,
HaOJI0IeHNH, H3MEpEeHui

JIAHHBIC,
opopMIISIET OTUET

HE

MTOMOIIIBIO, COJIEPIKHUT
CYIICCTBCHHBIC
HEJIOYETHI

CaMOCTOATEIIbHO, HO

c
HE3HAYUTEIbHBIMU
OILIIMOKaMH B
CTPYKTYpE G R0
coJiepKaHUU

CTPYKTYPUPOBAHHBIMH,
IrPaMOTHO
O(pOpPMIICHHBIN OTYET
C BbBIBOIaMU n
pPEKOMEHIalUsIMU
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NoabkowhE

© ™

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

4. KommiekT KOHTPOJIbHO-OUECHOYHBIX CPEACTB MO JUCHUIIJIHHE

CEBEPO-KABKA3CKAA I'OCYJAPCTBEHHAS AKAJIEMUA
Kadenpa MuPC
Bomnpock! k 9k3ameny

Posib 371€KTPOHUKH B COBPEMEHHBIX MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEMAX.

P-n nepexoa. OOpa3oBaHue, pABHOBECHOE U HEPABHOBECHOE COCTOSIHUE.

YerpoiictBo, npuHIun aericteusi 1 BAX BeIIPSIMUATEIBHOTO JUOAA.

Crabunurpon. [IpuHnun cradunuzanun Hanpspkerus. [lapamerpsr.

bunonspHelii TpaH3UCTOP: YCTPONUCTBO, IPUHIIMIT ACUCTBUS, PEKUMBI PAOOTHI.

Cxempl BkimtoueHus BT (03, OK, OB): cpaBHUTENIbHbBIE XapaKTEPUCTUKU.

[ToneBble TPaH3UCTOPHI C YIPABISAIOIIUM P-N IEPEXOIOM U C U30JIMPOBAHHBIM 3aTBOPOM:
YCTPOMCTBO, IPUHIIUI JIEHCTBUS.

OnepaiioHHBIN YCHIIUTENb: 1€AIbHBIA U peallbHblii, OCHOBHBIE ITapaMETPHI.

WuBeptupyromuii 1 HemHBepTHpYomui yeunurenu Ha OY. PacueT koddduirienTa ycuaeHus.

Tupucrop. YcTpoicTBO, NPUHLIMI BKIOUEHUS U BbIKIItOUeHUs, BAX.

[Tpunuun mmmpoTHO-UMIyIbcHOU Moaysauuu (LIMM). O6nacte npuMeHeHus.

Cxema H-MocTa [u1s1 peBepCUBHOIO yIPABICHUS IBUTAaTENIEM IIOCTOSIHHOTO TOKA.
VIMITynbCHBIM MCTOYHUK TUTAHUS: IPUHIIMIT JEHCTBHSL, IPEUMYILECTBA IIEPET TUHEHHBIM.
OCHOBHBIE TOIIOJIOTMH UMITYJIbCHBIX IpeoOpa3oBaTeseil (MOHMKAOIIAs, TOBBILIAIOLIA).
Ha3nauenue u cTpykTypa npeodpa3oBaressi 4aCcTOThI 111 aCHHXPOHHOTO JIBUTaTEIs.
OCHOBHBIE 3aKOHBI 1 TEOPEMBI AJTe€Ophl TOTUKH.

CrniocoOsl npescTaBiaeHus tornueckux Gynkuuii (tadnauna ucrunnoctu, CAH®, CKHO).
MunnMu3anus gorudeckux GyHKIui ¢ momouisio kapt KapHo.

JemmdpaTop: Ha3HAUEHNE, TPUHIUT padOThI, IPUMEP TPUMEHEHUS.

MynbTHIUIEKCOP U 1EMYJIbTHUIIIIEKCOP: Ha3HAYEeHUE, IPUHIUI pabOoThI.

CyMMaTOpBI: OJIyCYMMATOp, OJTHBIA CyMMAaTOp.

Tpurrepsl. Knaccugukanus. AcuaxpoHHbslil RS-tpurrep.

Cunxponnslit D-tpurrep. Tabnua UCTUHHOCTH, BpEMEHHas! iarpaMMa.

Peructpsl: kiaccudukanys, IPUHIMI HOCTPOSHHUS.

CueTurKu UMITYJIbCOB: KJIACCU(UKALMS, TPUHIUI TOCTPOSHUSI CAHXPOHHOI'O CUETYHKA.
[TonsiTrie kOHEYHOTO aBTOMara (aBTomMara Mypa u Mumm).

Ha3nauenue 1 oCHOBHbIE XapaKTEpPUCTUKU LU(PO-aHAIOTrOBbIX Ipeodpaszosareneit (LIAI).
Ha3HaueHue 1 OCHOBHbIE XapaKTEPUCTHKH aHANIOTO-IM(POBbIX NpeodpaszoBaTeneit (ALIIT).
Merton nocienoBaTeabHOro c4eTa ¥ METO/l NOpa3psIHOro ypapHosemmBanus B ALILL
[Tocnenosarensubie uHTEpdeiics csa3u: UART, SPI, 12C (cpaBHUTENbHBIN aHATN3).
[ToHsiTHE TOMEXOYCTOMYMBOCTH JTUHUN CBSI3U. OCHOBHBIE METO/IbI 3AIUTHI.

VYipaBiieHne IaroBbIM ABUTAaTENEM: OCHOBHBIE THUIIBI M IPUHIIUIIBI YIIPABICHHUS.

Posib MUKpOKOHTpOJIIEpA B CHCTEME YIIPABICHUSI MEXAaTPOHHBIM MOJIYJIEM.

Oransl pa3pabOTKH NEKTPOHHOTO YCTPOMCTBA.

Ha3nauenue u BUabI MOJIENIEH ITPU IPOCKTUPOBAHUH dJIEKTPOHHBIX YCTPOUCTB.
Juddepenumansubiil yeunurens Ha OY. Haznauenue.

Kowmmaparop na OY. [Ipunnumn paboTsl, rucTepesuc.

['enepatopsl curHanos Ha OY (MynbTUBHOpATOD).



39. OnToaneKTpoHHbIe TPUOOPEI (onTonapa, (oTOpe3ncTop): Ha3HaueHue, npumeHenue B MPC.
40. MukpocxeMsl: Kilaccu(hUKaLus 0 CTENEHN HHTErpaluu U (PyHKIIMOHAJIbHOMY Ha3HAuYEHUIO.
41. Tpuauun padboTsl cumuctopa. O61acTh NPUMEHEHHUS.

42. YcrpoiictBo BeiOOpkH 1 xpaHeHus (YBX). Haznauenne B cucremax ¢ ALIIIL.

43. Jlornyeckue 31eMeHThI 1 ux Tabauubl uctuanoctu (U, NI, HE, U-HE, NJIN-HE).

44, TloHsiTHE TAKTOBOM 4aCTOThI B IU(PPOBBIX YCTPOUCTBAX.

45. Curnanel ksutupoBanus (handshake) mpu oOmene nanneivu. Haznauenwue.



OO0pa3en 3x3aMeHAIMOHHOI0 OWJIeTa IS MPOMEKYTOYHOM aTTecTAluN

CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAJIEMUA
Kadenpa MuPC

20 - 20 y4eOHbIH TOT

3K3AMEHAIIMOHHBIN BUJIET Ne 1

[To mucruIuIMHEe «DIEKTPOHNUKA U MUKPOIIPOLIECCOPHAs TEXHUKA» JIJIS 00yJatoIIuXCsl
HanpasieHus noarotoBku 13.03.02 DnekTposHepreTuka U dJIEKTPOTEXHUKA

Bomnpocsr

1. TlonsiTHe TaKTOBOM YaCTOTHI B IU(PPOBBIX YCTPOUCTBAX.
2. VIMnysnbCHBIM UCTOYHMK MUTAHUSA: IPUHIUI JEHCTBUS, IPEUMYILECTBA NIEPE]] IMHEHHBIM.
3. puHnun mupoTHO-UMITyIbCHON Moaysinuu (LHMM). O6nacts npuMeHEHNS.

3aB. kadenpoit MuPC

CEBEPO-KABKA3CKAS T'OCYAAPCTBEHHAA AKAJJEMUA



Kadeapa MuPC

Kpurtepuu onieHKH 0TBeTAa 00y4aK0LIErocsi Ha IK3aMeHe
IO AUCHUITJIINHE ((SHGKTPOHI/IKEL M MUKPOIIPpOLIECCOPHAasA TCXHUKA»

1. Bompoc (Bompocsr) aiis mpoepku ypoBHst o0yueHHoct 3HATD

2. Bomnpoc (Bompocsr) st mpoBepku ypoBHsa 00yueHHocTH Y METD

3. Bonpoc (3amaua/3aganue) i npoepku ypoBHs o0yuenHoctu BJIAJIETD
Kpurtepumn ouenku:

- «OTINYHO» BBICTaBJISICTCA O6Y‘I&I-OH1€MYC$I, CCJIM OTBCTHI HaA ITIOCTABJICHHBLIC

Bonpockl Juia mnpoBepku ypoBHA oOvuenHoctu 3HATH, YMETH u BJIAJETH B

OMJIeTE M3JIararoTcs JOTM4YHO, ITOCJIICAOBATCJIBHO M HC TDG6VI-0T JOITOJIHUTCIbHBIX

nosicHeHni. Jlemarorcgs 00OCHOBAHHBIE BBLIBOALL. JIEMOHCTPUPVIOTCS TJIIVOOKHE

3HAHUS B 00JaCTH XOHOHHHBHOﬁ TCXHHKH.

- OOCHKa «XOpolio» CTaBHUTCA 06yt1a}0meMyc;1, CCJIM OTBCTHI Ha ITOCTABJICHHBLIC

BOoIpochl s npoBepku ypoBHs oOyueHHoctu 3HATH, YMETH u BJIAJAETH

W3JIaral0TCsl  CMCTEMATU3UMPOBAHO M IIOCIAEAOBATEIbHO. Marepuan H3Jiaracrcs

YBEPEHHO. JIEMOHCTpUPYETCS YMEHHE aHAJM3UpPOBAaTh MaTepuall, OOJHAKO HE BCE

BBIBOABI HOCAT aDFVMeHTI/IDOBaHHBIfl n I[OKa?;aTCJ'IBHBIf/'I XAapaKTEp.

- OLCHKa «YHOBJIICTBOPUTCIBbHO» CTAaBHUTCA OGW&IOHICMYC?I, CClIIn AOIMYCKArOTCsA

HApVYIHICHUS B IIOCJICAOBATCIbHOCTH M3JIOKCHUA. I[CMOHCTDI/IDVIOTCSI NOBECPXHOCTHBIC

3HAaHUs BOIIPOCA. HMmerotcs 3aTPYAHCHHUS C BBIBOJAAMM,

- OHOCHKAa «HCYAOBJICTBOPUTCIILHO)»? CTaBHUTCA OGW&IOHICMYC?I, CCJIM Marcpual

HU3J1aracTtcia  HCEMOCJIICAOBATCJIBHO, C6I/IB‘II/IBO, HE TPEJCTABIICT ONpEACICHHOM

CUCTEMBI 3HAHUU.

CEBEPO-KABKA3CKAA T'OCYIAPCTBEHHAS AKAJAEMISI



Kadeapa MuPC
3a,HaHI/I$[ AJI1 TEKYILIET0 TECTOBOT'O KOHTPOJIA

[Tpubop, ucronab3yemblit AJisi CTAOUIN3AUU HATIPSKECHHUS:

a) Bapukan

0) CrabunutpoH

B) Tupucrop

r) Tpansuctop

KoaddunmenT ycunenus no HanpsH»kKeHUI0 HHBepTupytoulero ycunurens Ha OY onpenensercs
OTHOULIEHHEM:

a) R1/Roc

0) -Roc / R1

B) I + (Roc/R1)

r) -R1/Roc

Jlis ynpaBieHus: CKOPOCTHIO IBUTaTENs MOCTOSHHOTO TOKa Hanbosee 3((HEeKTUBHO UCTIOIb3YETCS:
a) MI3MeHeHne aMIUIMTYAbl HAapsKEHUs

0) PeocrarHblii crioco0

B) llupotHo-uMnynscHas moxynsuus (ILIMM)

r) U3MeHeHne 4acToThl HAPSHKEHUS

DOnemMeHT nu(pPOBOM CXEMbI, HMEIOIIUN MaAMSITh:

a) Dnement U

6) Tpurrep

B) MynbTHILIEKCOD

r) Cymmarop

Jlormueckast pyHKIIMSI, COOTBETCTBYIOIIAsA CXEME U3 JIBYX MOCIIE0BATEILHO COSAMHEHHBIX KITIOUEH:
a) UJIN

6) 1

B) HE

r) U-HE

Mukpocxema, npeoOpa3yroiias KoJi B CUTHAJI Ha OJJHOM 13 BBIXOJHBIX JIMHUM:
a) [ludparop

0) Hemmudparop

B) Cymmarop

r) Kommnaparop

Wutepdeiic, ucnonp3yromuii Bcero ase TuHuM i AaHHbIX (SDA u SCL):

a) UART

6) SPI

B) [2C

r) USB

OcnoBHoe Ha3zHaueHue ALIIT:

a) YCWINTh aHAJIOTOBBIN CUTHAI

0) IIpeoOpazoBaTh UGPOBOI KO B HATIPSHKEHUE

B) [IpeoOpa3oBaTh aHATIOTOBBINM CUTHAI B IIUGPOBOI KOJT

r) CTaOunu3upoBaTh HaNpsHKEHUE

[TpeoOpa3oBareinb, B KOTOPOM BBIXOJIHOE HANPSKEHUE BCET1a HUYKE BXOJIHOTO:
a) [ToBwrmatrommuii (boost)

0) [onmxkatromuii (buck)

B) MuBepTupyromuii (buck-boost)

r) JIt000i My IbCHBIH



10. PexxuM paboThI TPAaH3UCTOPA, IPU KOTOPOM OH UCMOIB3YeTCsI KaK KIIt0Y (ITOJTHOCTBHIO OTKPHIT):
a) Pexxum otceukn
0) AKTUBHBIN PEKUM
B) Pexxum HachIeHus
r) HBEepCHBIN pexuM
11. CkonbKO pa3nuyHbIX KOMOWHAIIMI BBIXOJIOB Y OJHOTO JIenudparopa Ha 3 Bxoaa?
a)3
0) 6
B) 8
r)9
12. OcHoBHast QYHKITUS ONEPAIIMOHHOTO YCHIIUTENS B PEXKUME KOMIIApaTopa:
a) JIuneitHOe ycHIIeHHE
0) CpaBHEHUE IBYX HAINPSKEHUM
B) OunpTpanus curuana
r) ['enepanus xoneOaHmii
13. Kakoii mapamerp MUII onpenenser ero KI1J1?
a) BrixoHOE HampsHkeHHe
0) YacTtoTa KOMMYyTalMK
B) MOIIHOCTE MOTEPh HA KIIFOYEBOM JJIEMEHTE
r) ["'abaputHbIe pazMepsl
14. Tpurrep, cocTosTHIE KOTOPOTO Ha TaKTEe PAaBHO 3HAUYEHUIO HA BXoze D B mpenpiyem Takre:
a) RS-tpurrep
6) D-tpurrep
B) JK-Tpurrep
r) T-Tpurrep
15. [IpunHnumn, Jgexamiuii B ocHoBe paboThl MOJIEBOTO TPAH3UCTOPA:
a) YnpaBlieHHe TOKOM 0a3bl
0) YnpaBieHue HanpspKeHUEM Ha 3aTBope (110J1eBoi 3¢ dekT)
B) TepMoaneKkTpoHHas IMHUCCUS
r) YapHas HOHH3aLUsA
16. CumMucTOp UCTIONB3YyeTCs IS YIIPaBIICHUS HArPY3KOH B HETISX:
a) ToabKO MOCTOSIHHOTO TOKA
6) TonbKO MOJIOKUTENBHOMN MOTYBOIHBI IEPEMEHHOTO TOKa
B) [lepeMenHOro TOKa (00€ MOTYBOJIHBI)
) BBICOKOUaCTOTHBIX UMITYJTBCHBIX CHTHAJIOB
17. MuHuMU3a1us JOrMYecKoi (PyHKIIMK HarpaBlieHa Ha:
a) YBenuueHue ObICTPOAECHCTBUS
0) YMeHbIIeHNE YnCIIa UCTIONb3YEMBIX JJOTHUECKUX JIEMEHTOB
B) [ToBBIlIICHNE HANIPSHKEHUS I TAHUS
r) YBeJIn4eHue yuciia BXo10B
18. Jlyist conpshkeHus ITUPPOBOM CXEMBI C MOIITHOM HArpy3KOH MIEPEMEHHOTO TOKA YaCTO HCITOJIb3YIOT:
a) TpaH3uCTOpHBIN KITIOY U ApaiiBep
0) OnepanlMOHHBIN YCUITUTETh
B) Tonbko perne
r) ToapKO CUMUCTOP C ONITOPA3BSAZKOM
19. OcHOBHOE IPEUMYIIIECTBO UMITYJILCHOI'O HCTOUHHUKA Tepel JINHEHHBIM:
a) [IpocroTa cxemsl
0) Boicokwmit KIT/]
B) OTCyTCTBHUE TOMEX
r) Jlyuymas crabunuzanus



20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

YCTpoicTBO, TpeIHa3HAYCHHOE AJIsl CIIOKESHHSI IBYX MHOTOPA3PSTHBIX TBOUYHBIX UHCEI:
a) Jlemmudpartop

6) Cymmatop

B) Peructp

r) Cuetuuk

3anummre Joruveckyro GpyHkiuio ais anemenTa "Mckmoyaromee MJIN" (XOR) ¢ nBymst Bxogamu
A uB.

[Tepeuncnure TP OCHOBHBIX PEKHMa PaOOTHI OMITOJIIPHOTO TPAH3UCTOPA.

HazoBure 1Ba OCHOBHBIX MapameTpa, Xapakrepusyromux TouHocTs ALITL.

Kak Ha3pIBaeTCs TOMOJIOTHSI UMITYJIBCHOTO IPeodpa3oBarTessi, CXeMaTHUECKHU MoxXoxkas Ha OykBy "H"
U MCIIOJIb3yeMasi AJIsl YIPABICHUs JBUraTesemM?

Kakoii OykBoii 00bIYHO 0003HAYAETCS CHHXPOHU3UPYIOUIHIA (TAKTOBBIN) BXOJ TpUITEepa?

3anumure Gopmyily Ui pacyeTa CKBaXXHOCTH UMITYJIbCHOTO CUTHAA.

Kak Ha3piBaeTcsi ceMeiCTBO IH(PPOBBIX MUKPOCXEM, HANOOJIEE PACIPOCTPAHEHHOE ISl yIeOHBIX
nesnei (Hanpumep, cepust 74xx)?

Ha3zoBute ocHOBHO# 311eMeHT, Ha KoTopoM ctpoutcs LIATI B3BemmBaromero tuma (Hampumep, R-2R
MaTpuIa).

Kakoii uatepdeiic (UART, SPI, 12C) siBasieTcss HOTHOCTHIO ACHHXPOHHBIM U HE TPEOYET TAKTOBOTO
curHaiua?

UYro Takoe "mnaBaromuit" Bxoa HudpoBOil MUKPOCXEMBI U TIOYEMY 3TO HEXKENIaTeNbHO?

KpuTepnn OLHCHKH TECTOBOI'0O KOHTPOJIsA
IO AUCHUIIIIMHE «9.]'ICKTpOHI/IKa U MUKPOIIpOLCCCOpHAA TCXHUKaA»

OreHka «OTJIMYHO», €CIIU NpaBHIIbHBIE OTBETHI cocTaBisoT 100 - 85%

OrieHKa «XOpOIII0Y, €CII MPABMIBHBIC OTBETHI cocTaBIsIOT 84 — 70 %

OreHKa «yAOBIETBOPUTEIHHOY, €CIIH MPABUIIbHBIE OTBETHI COCTABIAIOT 69 — 50 %
OrieHKa «HEYAOBJIETBOPUTEIBLHOY, €CIIHM NMPABUIIbHBIE OTBETHI COCTABIAIOT 49 % 1 MeHee.



5. MeToauueckue MaTepuajbl, ONPEACIAIOIIME MPOLHECAYPbI OICHUBAHUA KOMIICTCHIIUA

Ne Ouenounoe cpeactBo | [Ipouenypa oneHnBanus (METOIUYECKUE PEKOMEHIALIUN )

1. | TecroBble 3a1anust SIBIITIOTCS TIPOCTEHIIe Gopma KOHTPOJIS, HamNpaBlIeHHAs Ha
MPOBEPKY  BIAJACHUS  TEPMUHOJIOTMYECKHM  ammapaToM,
COBPEMEHHBIMH  WH(OPMAIMOHHBIMHU  TEXHOJOTHSIMH U
KOHKPETHBIMU 3HaHUSMU B o0nacTu (yHIaMEHTANbHBIX U
NPUKIAHBIX JUCHHUIUTUH. TecT COCTOMT U3 HEOOJIBIIOro
KOJIMYECTBA DJIEMEHTAPHBIX 3aJa4; MOXXET IPEIOCTaBIAThH
BO3MOXXHOCTh BBIOOpa U3 MEPEYHsI OTBETOB; 3aHMMACT YaCTh
yueOHoro 3aHsaTus (10-30 MUHYT), NpaBHIbHBIC PEIICHUS
pa30ouparoTCs Ha TOM K€ WU CICIYIOIIEeM 3aHSITHH, 9acTOTa
TECTUPOBAHUS ONPEAEISETCS MPEnoiaBaTeieM

2. | DK3ameH CIykUT  (OpMOIi  TPOBEpKM  KauecTBa  YCBOCHUS
00ydJaroumMMucs yueOHOr0 MaTepuaa

JlaHHbIe (hOPMBI KOHTPOJISL OCYILECTBIISAIOTCS C MPUBJICYECHUEM PA3HOOOPA3HBIX TEXHUUYECKUX
cpeactB. TexHHUUyecKkue CpeacTBAa KOHTPOJISI MOTYT COJAEp)KaTh: MPOrpaMMbl KOMIIBIOTEPHOTO
TECTUPOBaHUS, yUeOHbIE 3a/1a4l, KOMIIJIEKCHbIE CUTYAI[MOHHBIE 33/1aHUSI.

B noHsTHE TEXHUYECKHUX CPEICTB KOHTPOIS MOXKET BXOJUTH 000pYIOBaHHE, HCIIOIB3YEMOE
oOyyaromuMcsl MpH JIabOpaTOPHBIX PabOTaX M HMHBIX BHJAX pabOT, TPeOYyrOIUX NPAKTUYECKOIO
NPUMEHEHHS 3HAHWW M HABBIKOB B Y4€OHO-TIPOM3BOJCTBEHHOH CHTYallMW, OBJIAJCHUS TEXHHUKOH
JKCHEpUMEHTa. B oTiinune oT Npou3BOJACTBEHHONW MPAKTUKU J1aOOPATOpHbIE U MOIO0HBIE UM BUIbI
paboT He mpeanojararoT OTPbIBa OT y4eOHOTrO IMpolecca, MPEACTaBISIIOT COO0H MOJeTUpOBaHHE
IPOM3BOJICTBEHHON CUTyalluM M HOJPa3yMEBAIOT IpPEIbsBICHUE OOYYAIOLUMCS IMPAKTHYECKUX
pe3yIBTaTOB HHINBUIYATLHON MIIN KOJUIGKTUBHOM JESITEITHHOCTH.

OnHako, KOHTPOJIb C MPUMEHEHHEM TEXHHYECKUX CPEJICTB MMEET psj HEAOCTATKOB, T.K. HE
MO3BOJIIET OTCIEAUTh MHIUBUyalbHbIE CIOCOOHOCTH M KpeaTUBHBIN MOTEHLIMAN o0yyatorierocs. B
3TOM OH YCTYHaeT MUCbMEHHOMY U YCTHOMY KOHTpOJIt0. Kak MoKka3bIBaeT ONbIT HEKOTOPBIX BY30B -
TEXHUUYECKHE CPEJICTBA KOHTPOJIA JOJKHBI COITPOBOXKAATHCS YCTHOM Oecenol ¢ MpernoiaBaTeseM.

Nudopmannonnsie cuctembl u TexHonorun (MC) oneHuBaHus KadecTBa Y4eOHBIX
JOCTHKEHUH 00yJaromuXxcst SBISIOTCS BaKHBIM CETMEHTOM HH(OPMAIIMOHHBIX 00pa30BaTeIbHBIX
CHCTEM, KOTOpBIE MOJy4aroT Bce OOJbllee PacIpoCTpaHEHHWE B By3ax IPH COBEPILIEHCTBOBAHUU
(uHopmaTu3zanm) oOpa3oBaTeIbHBIX TeXHONOTHH. [IporpamMmubIil HHCTpyMeHTapuil (00010YKa)
TaKUX CHCTEM B pEXHMME OLICHMBAHUS U KOHTPOJS OOBIYHO BKIIIOUYACT: 3JIEKTPOHHbIE 00ydarouue
TECTBHI, DJICKTPOHHBIE aTTECTYIOIINE TECTHI, YJIEKTPOHHBIN MPAaKTUKYM, BUPTYaJIbHBIEC Ta0OpaTOPHEIE
paboThI U Ap.

DJNEeKTpOHHBIE OOyUalONIMe W aTTECTYIOIIUE TECTHI SBISIOTCS I(PPEKTHBHBIM CpPEICTBOM
KOHTPOJIS pe3yabTaToOB 00pa30BaHMs HA YpOBHE 3HAHUN M MOHUMAHHUS.

Pexxum o0Oyuaroiiero, Tak Ha3bIBAEMOT0 PENETHIIMOHHOTO, TECTUPOBAHMSI CIIY)KHUT, MPEXKJIE
BCET0, U1 M3YyYEHHUs] MaTepUaoB JUCHUIUIMHBI M MOATOTOBKE OOYYaIOLIErocs K aTTeCTYIOIEMY
TECTUPOBAHUIO, OH TIIO3BOJSIET OOydJaroleMycsl Jy4lle OLIEHUTh YPOBEHb CBOMX 3HaHUN U
OTIpeNIeNIUTh, KaKhe BOMPOCHl HYX/IAIOTCS B JOMOJIHUTENLHON MpopaboTke. B oOydaroiem pexxume
0oco0oe BHUMaHUE JOKHO OBITH yaeleHO (OPMUPOBAHWIO TUAOra TOJB30BAaTENsI C CHUCTEMOM,
nyTeM 3aJlaHds BApHMAHTOB pPEAKLUUU CUCTEMBbl Ha pa3jMyHble ACWCTBUS OOyyalomerocs IpH
NPOXOXKAEHUH TecTa. B pesynabTare obOecrieunBaeTcsi BBICOKAas CTENEHb MHTEPAKTUBHOCTU
AIIEKTPOHHBIX YYEOHBIX MAaTepHallOB, IMPH KOTOPOW CHCTEMa NPEAOCTaBISET OO0ydaroumemMycs
BO3MO)XHOCTH aKTHBHOI'O B3aUMOJIEHCTBUS C MOJYyJIEM, peayn3ys OOydarol[uil JUaJlor C LElbio



BBIPAOOTKH Y HEro HanboJiee MOJHOTO U aJIeKBaTHOTO 3HAHMS CYLTHOCTH M3y4aeMOro MaTepuaa

ATTecTylolee TeCTUPOBAHKE 3HAHUN O0y4aromuxcs MpelHa3HauYeHo Ui KOHTPOJISl YPOBHS
3HAHUW W TIO3BOJIAET aBTOMATU3MPOBATh IPOLIECC TEKYLIEro KOHTPOJII YCIIEBAEMOCTH, a TaKkKe
IIPOMEXKYTOUYHOM aTTECTAlUU.

Bupryanenbsie  maboparopHble  paOOThIl - KOMIUIEKC CBSI3aHHBIX AHUMHPOBAHHBIX
M300paXeHU, MOAENUPYIOUIMX ONBITHYIO YyCTaHOBKY. CrenuanbHas CHCTeMa BHPTYaJbHBIX
NepeKItoyaTesied, OKOH [UIsl 3aJaHusl IapaMeTpoB SKCIEPUMEHTAa M MAHUIYJISLUUU MBIIIBIO
MO3BOJIAIOT O0YyYaloIeMycCsi ONEPaTUBHO MEHSThH YCIOBHS IKCIEPUMEHTA U MPOU3BOJIUTH PACUETHI
wii ctpouth rpaduku. [Ipu 3ToM oOydarommiics MOXET BMEIIWBATHCS B XOJA PabOThI, U3MEHATh
yCIIOBUSL €€ TpOBENCHUS U mapaMeTpbl. BrimonHeHue nabopaTopHON pabOThl 3aKaHUYKMBAETCS
IPEJICTAaBICHUEM OTUETA, KOTOPBII MOXKET OBITH IPOBEPEH ABTOMATUYECKH.



AHHOTanMs padoyeil MPOrpaMMbl TUCHUTIMHBI

Jucuunnuza DJIEKTPOHUKA U MUKPOIIPOLIECCOPHAs TEXHUKA

Peanusyemsble IK-5

KOMIIETCHIIUU

WNHpukaTopsl IIK 5.1. [IpoBOAMT SKCIIEpUMEHTHI HAa JEHCTBYIOIUX MAakKeTax,
JOCTHKEHUS o0pa3lax MeXaTpOHHBIX M POOOTOTEXHHUUYECKUX CHCTEM IO 33JaHHBIM
KOMIIETCHIIU I METOJMKaM C  JajbHeWmed oO0paboTKoi W HWHTepHperanueit

MOJIYYEHHBIX JaHHBIX

IIK 5.2. [IpoBOOUT BBIUHUCIHUTENBHBIE JKCIEPUMEHTHI IS
HCCJIE0BAHUS MAaTEMaTUYECKUX MOJIEIECH 3JIEMEHTOB MEXATPOHHBIX U
pPOOOTOTEXHUUYECKUX CHUCTEM C  HCIOJIB30BAaHHEM  CIEIUATbHBIX
IIPOTrpaMMHBIX CPEACTB

K 5.3. CocraBnser oTuyeThl (pa3Aesibl OTYETOB), SJIEMEHTHI
KOHCTPYKTOPCKOM JOKYMEHTAallUu 10 TEeME€ WIM [0 pe3ynbTaram
IIPOBEJICHHBIX KCIEPUMEHTOB, HA0JII0IEHUH, U3MEPEHUN

pr,Z[OGMKOCTb, 3.€C.
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