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1. O6s1acTs NpuMeHeHN s, e/ TH 1 321241 (OH/IA OLEHOYHBIX CPEICTB

®onn ouerounsx cpencts (POC) sBiIsETCS HEOTHEMIIEMON YACTBIO paboueii MIPOrpaMMbl
JMCUMTLTHHEBL «MHKpOIPOLECCOPHBIE YCTPOCTBaY ¥ TpeJHAa3HAYEH IS KOHTPOIS W OLEHKH
00pa3oBaTe/IbHBIX TOCTHEHHH 00ydalomuXxcs (B T.4. 10 CaMOCTOSATENBHOM PaGOTe CTyAEHTOB,
nayiee — CPC), 0CBOMBIIKX [TPOrpaMMy JaHHOM AMCIHTITHHEL.

Hembto (oHIAa OUEHOYHBIX CPEICTB SBISETCS YCTAHOBJIGHHE COOTBETCTBHS YPOBHSI
MOATOTOBKH obyyatotmmxcst TpeOOBaHUSIM oroc BO no HAaIpaBJIeHUIO
noarotosku/crienransHocTr 11.03.01 «PaguoTexnuka ».

PaGouelt mporpammoli aucuumEBl «MHKPONIPOLECCOPHBIE YCTPOHCTBA» TPELYCMOTPEHO
(bopMHpOBaHHUE CITEAYIOUINX KOMIIETEHIINH:

1) IIK-2 — crmocoben  pean30BBIBATE MPOrPAMMBI IKCTIEPHMEHTANBHBIX HCCIIEI0BAHHIA,
BKJIIOYast BIOOP TEXHUUECKHX CPEACTB M 00paboTKy pe3ysibTaTos;

2) TIK-3 — criocoGeH BBIMONHATL pacyeT W MPOeKTHPOBAHUE JETaleH, y3/I0B 1 YCTPOHCTB
Pa/IMOTCXHUYECKUX CHCTEM B COOTBETCTBHH C TEXHUYECKHM 33J1aHHEM C HCIIONIb30BAHMEM CPEICTB

ABTOMATH3alWN MPOCKTUPOBAHHUS.

2. Onucanue MoKa3aTesiell H KPHTEPHEB OLEHHBAHMUS KOMIIETEHIMIA, dhopmupyemsIx B
NpoLecce 0CBOCHHS JUCHHIUIHHBI (MOYJ1s1)

Omnwcanve mokasaTesneil ¥ KPHTEPHEB OLEHWBAHMS KOMIICTCHIHI, dbopmupyembIX B
MPOLECCE OCBOCHUS IMCIHTLTHHBI (MOYJIs), M UCTIONIb3yeMble OLCHOUHBIC CPE/ICTBA MPHBEICHBI B
tabme 1.



2.1.

IepeyeHb KOMIETEHNHMIA ¢ yKa3aHHEM ITaN0B X GpopmupoBanus B npouecce ocsoenus OIOIT

Ta6auna 1

Ko u HauMeHOBaHME
dhopmupyeMoit KOMITETEHITHH

Koz u HamMeHOBaHHE WHIUKATOPA
TOCTHIKEHUs popMUpyeMoi
KOMIIETEHILIUH

Kpurepuu onieHUBaHHUS

HanMeHOBaHHE KOHTPOJIMPYEMBIX
paszienoB U TeM

[K-2 — CII0COOCH
pealn30BbIBATE  [IPOTPAMMBI
9KCIIEPUMEH TATTbHBIX

HCCIIEI0OBAHMIA, BKJTIOYAst

BBIOOp TEXHUYECKUX CPENCTB U
00paboTKy pe3yIbTaToB.

[1K-2.1. 3HaeT METOUKH TPOBEJICHHs

HCCIIeIOBaHUH napameTpoB "
XapaKTePUCTUK Y3JIOB, 6JI0KOB
PafHOTEXHUYECKHX  YCTPOMCTB U
CHCTEM.

- 3HAaeT MeTO/Ibl 0OpabOTKHU U aHATIM3a
9KCIIEPUMEHTATBHBIX

pe3yJIbTaToB, OLIEHKH IOJTy4YeHHBIX
9KCIIEPUMEHTAIBHBIX JIaHHBIX;

- OCHOBHBIE [TPHEMBI UJICHTU(UKAIIUH
MaTeMaTHYEeCKHUX MOJEIeH pa3IngHbIX
YPOBHEH;

- OCHOBHBIE METOJIbI M TTOIXOIbI

npu 00paboTKe pe3ynbTaToB
9KCIEPUMEHTA.

Tema 2.
MHKPOIIPOIIECCOPOB.
CTpyKTypHO-QYHKLIMOHATbHAs
opraHm3aiys IpoueccopoB. TuIbI

ApxuTtexTypa

JTAHHBIX. Perucrps!
MHKPOITPOIIECCOPOB. Oo6mue
BONPOCHI  anpecanuy. KomaH[pl.

Cucrema xomanja. OpraHuzanms
I[KJIOB BBIIOJHEHHUS IPOrpPaMM.

[1K-2.2. YmeeT npoBOIUTh
HCCIIEIOBAHMS XapaKTEPHCTHK
PaIMOTEXHUYECKHUX YCTPOHCTB U
CHCTEM.

- yMeeT 0OpabaThIBaTh ¥ aHATH3UPOBATh
Ppe3yJIbTaThl SKCIIEPUMEHTA, COCTABIIATE
MPaKTUYECKUE PEKOMEHIAllUH 110
HCIIOJTb30BaHHIO SKCIIEPUMEH TAIIBHBIX
HCCIIeIOBaHMI;

- IPEeJICTABIISAT Pe3yJIbTaThl
9KCIIEPUMEHTOB B BHJIE€ OTYETOB,
pedeparoB, myOnuKanuit;

- IPOU3BOAUTH BBIOOD CPENCTB
U3MEPEHHS B 3aBUCUMOCTH OT
IPOrpaMMBI SKCIIEPUMEH TAJIBHBIX
UCCIICIOBAaHUH .

Tema 3. MuKpomIpoueccopHsle
CHCTEMBIL.

Opraru3zanus
MHKPOITPOIIECCOPHBIX CHCTEM.
Tunossle CTPYKTYPBI
MHKPOIIPOIIECCOPHBIX CHCTEM.
Maructpaiy MHKPOIPOIECCOPHBIX
CHCTEM. OpraHu3zanys
IIPOCTPAaHCTBA aMsATH U
BBO/1a/BBIBOJIA. KonTposnep

IIPSAMOTO JOCTyIIa K ITAMSTH.

IIK-3 — crnocobeH BBINOIHATH
pacdeT M  NPOEKTHPOBaHHE
JieTajied, y3JI0B M yCTPOWCTB
pPaIMOTEXHUYECKAX CHCTEM B
COOTBETCTBUU C TEXHHYECKUM

TIK-3.1. 3Haer IIPUHITUIIBI
KOHCTPYHPOBAHUS OTIEJIBHBIX
neranei, y3JIOB U YCTPOMCTB

PaIUOTEXHUICCKUX CUCTEM.

- 3HaeT AITOPHTMBI IPOEKTHPOBAHHUS
(bYHKIMOHATBHBIX MOTyJIei
PaZMO3IEKTPOHHBIX CPENICTB U
PaIHO3IEKTPOHHBIX CHCTEM Pa3IMYHOTO
Ha3HAYCHUSL.

Tema 4. OOwmme NPUHIMIBI
OpraHu3aIiy BoJa/BhIBOJA.

OOMEeH JaHHBIMH B I1apajulE€IbHOM
Koze. CHUHXPOHHBIHA
0CJIeJOBaTEIbHbIH oOMeH.
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3aJaHUEM C HCIOJIB30BAaHUEM
CpeacTB aBTOMaTHU3aluu

ACHHXPOHHBI ITOCI]IEIOBATENBHBIH
oOMeH.

IIPOCKTHPOBAHMS.

IK-3.2. Ymeer IIPOBOIUTH
OLICHOYHBIE PAcyYeThl XapaKTEPUCTHK
JeTane,  y3JoB U YCTPOHCTB

PaTUOTEXHUYECKHUX CUCTEM.

- Ymeer IIPOBOAUTE OLEHOYHBIC PACUETHI

XapaKTepPHUCTHK THIIOBBIX
GyHKIMOHANBHBIX — MOAyJed  pamuo-
3JIEKTPOHHBIX CpenCTB "
PaIuONIEKTPOHHBIX cHcTeM
PA3IUYHOrO Ha3HAYeHHUs! c
HCIIOJIb30BaHHEM CpeIcTB

ABTOMATU3UPOBAHHOTO TIPOCKTHUPOBAHUA.

Tema 6. Anmaparaele cpenctsa

MHKPOKOHTPOJLIEPOB.
O6uime CBEJICHUS.
ApHpMeTHYIECKO-TIOrHYeCKOe
YCTPOHMCTBO. ITamsiTe
MHKPOKOHTPOJLIEPOB.
INapannensHbie HOPTEI

BBOJ/BBIBOMA. [locenoBaTebHbIH
obmen. ALIT n LAII. Taiimepsl u
IIPOLIECCOPBI COOBITHIA.

[1K-3.3. Bianeer HaBbIKaMU
IOJTOTOBKH NPUHLMITHATBHBIX U
MOHTaXXHBIX DJICKTPHYIECKHX CXEM.

- BJIQICCT HaBBIKAMHU IPOCKTUPOBAHHUS
SJICKTPHYCCKUX CXEM PAMO3JIEKTPOHHBIX
CpEACTB M pPAIUO3JIEKTPOHHBIX CHCTEM
pasIu4HOro Ha3HA4YCHUI Cc
HCIIOJIB30BAaHUEM CpencTB
ABTOMATHU3UPOBAHHOI'O IIPOCKTHPOBAHMUS.

Tema 7 CpencrBa
IPOrPaMMHUPOBAHHS U OTIIAKH.

Obmue CBEJICHUSL. S3bIK
acceMOniepa.  SI3BIKM  BBICOKOTO
YPOBHSL. CpencrBa
IPOrpaMMHUPOBAHUSL ¥ OTJIAIKH.
Cpexncra BBIIIOJTHCHHSI
IIPOrPaMMBI. ITpoexTrpoBaHue

MK-cucrem.




2.1.2. Itanbl GopMHUPOBAHUA KOMIIETEHUHI

ChHOpMHPOBAHHOCTH KOMIIETEHLMH 110 UCIMILIMHE MHKPOIPOLIECCOPHBIE YCTPOHCTBA OTPEIENISeTCs Ha CIIC/IYIOIHX Tarax:
1. JTan TeKkymmx arrecrauuii (/i nposedenus mekyuux ammecmayuii Mo2ym Oblme UCHOIb306dHbI OYCHOUYHbLE CPeOCMEd, YKAZAHHbLE 6

pasoeie 2)

2. JTan NpoMeKYTOUHBIX aTTecTauuil (/i nposedenust npoMeNCymodHOU Ammecmayuy Mo2ym Obimb UCHONb308AHbL OPYCUE OYCHOUHbBLE

cpedcmea)
Tabauua 2
JT1anbl OPMHPOBAHHA KOMIETEHIHH
Konn JTan TeKyIHX aTTecTanui 3Tan NpoMeXyTOYHOH aTTecTAlHH
Kon u HaumeHOBaHMe 6-10
HaHWMEHOBaHUE A 1-5 nexensn 11-15 nenens 1-17 wenens 18-20 nepens
— WHIMKATOpa AOCTHKEHHS Heaes
ol Teriil GopmupyeMoii KOMNETEHLUH Tekywas Tekyas Texyinas CPC KP/KII
aTTecTaLus aTrecTauus aTrecTalus IlpomerxyTouHas arrectauus
Nel Ne2 Ne3
1 2 3 4 5 6 7
[1K-2.1. 3HaeT MeTOTUKH
[IPOBEJEHUS UCCIIENOBAHUM
:Mﬁmz_m%ow . Kontponenas | Kourponwsuas | KoHTposibHas N ——
pabora, pabora, paborta KI1 Tect, ycTHbI# onpoc
RAPAKTCPHCTRICYSIIOB, Keic-3a1aHue scce SHEEs
OJIOKOB Pa/IMOTEXHUYECKUX
K -2 YCTPOMCTB U CUCTEM.
[IK-2.2. YMeeT npoBOIUTH
HCCIIEIOBAHUS
- KourponeHas | KourtponbHas | KoHTponbHas Vermui
P p pabora, pabora, pabora KI1 Tect, ycTHbIH onpoc
PaIUOTEXHUYECKUX I S—— — onpoc
YCTPOMCTB U CUCTEM.
IIK-3.1. 3naer npUHIHMIIBI
KOHCT, OBAHUS
PyEp - Koutponbnas | KourtpoabHas | KoHTposnbHas -
. OTHEJIbHBIX JIeTaled, y3JI0B U ) VYerHbiit =
I1K-3 ol pabora, pabora; pabora it KII Tect, ycTHbIH onpoc
JCIPOHCTB Kelc-3a1aHue acce p
PagMOTEXHUYECKUX CUCTEM.
I1IK-3.2. Ymeer mnpoBomuth | KontponbHas | KoHrtposnbHas | KonrposbHas | VYcrHbiit KIT Tecr, ycTHBbII onpoc




OLICHOYHbIE pacyeTbl pabora, pabora, pabota onpoc
| XapaKkTepuCTHK neTanei, | KeMc-3ananue acce
y3JI0B u YCTPOMCTB
PAIMOTEXHUYECKUX CUCTEM.

I1K-3.3. Biageer HaBbikaMu

[10/IOTOBKH KontposibHass | Kourtpoabhas | KoHTponbHas Vernsii

NPUHIUIIHAIBHBIX U <vmmoqmq pabora, pabora f— KI1 TecT, ycTHbI# onpoc
MOHTaXHBIX JIEKTPUUECKHUX KEHC-3a/1aHne acce

CXEM.

CPC - camocrositenibHast paboTa CTY/IEHTOB;
KP — xypcoBas pabora;
KII — xypcoBo#i IPOEKT.

2.2. Iloxa3aTenu ypoBHeii cOPpMHPOBAHHOCTH KOMITETEHIHIi HA ITanaxX UX (JOPMUPOBAHHUS, ONUCAHUE KA OUEHUBAHUS
2.2.1. [loka3zaresin ypoBHeii chOpMHPOBAHHOCTH KOMIIETEHIHIT HA ITanax UX (opMHUpPOBAHUS
Pe3ynbraTomM 0CBOEHMS MMCHHILIMHBL “MHKPOIIPOLECCOPHBIE YCTPONUCTBA” SIBISETCS YCTAHOBIEHHE OJHOTO W3 YPOBHEN CPOPMHUPOBAHHOCTH

KOMITETEHIIM: BbICOKUM, ITOBBINICHHBIN, 0a30BbIA, HU3KHIA.
Ta6auua 3

Ob6wmenpodeccHonanbHbIE/
Yposennb npodeccHoOHANLHBIE
KOMIIETeHITHH

Bricokuit Obyu4aroluMcs  yCBOEGHa  B3aMMOCBS3b  OCHOBHbIX
(OUEHKA OTJIHYHOY, «3a4TEHON) NOHATUH JUCLMIUIMHBL, B TOM YMCIE JUI pELUCHHUS
npo)eCCHOHANBHBIX 3a7au.

OrBeTbl Ha BOMPOCHI OLIEHOYHBIX cpeacTs
CaMOCTOSITENbHBbI, HCUEpNbIBAIOLINE, coiepxaHue
BOMpOCA/3a1aHus OLIEHOYHOIO CPEACTBA PACKPBITO MOJIHO,
npopeccHOHaIbHO,  rpamMoTHO. JlaHbl  OTBETHI  Ha
JIOTIOJIHHUTEJIbHBIE BOMPOCHI.

O6y4arolumcs MpoAeMOHCTPUPOBAH BBICOKHH YpPOBEHb
OCBOEHHS KOMMETEHLIUH




YpoBensb

ObmenpodeccHoHANbHBIE/
npodeccHoHANLHBIE
KOMIIETeHIIHH

TloBbILIEHHbIH
(OLIEHKa «XOPOLLOY», «3a4TEHO»)

CchopmupoBaHbl B LEIOM  CHUCTEMHbIC 3HAHUS M
MPEACTABICHHS 110 JAWCLHUIUTHHE.

OTBeTbl Ha BOMPOCHI  OLEHOYHBIX CPEACTB  TMOJIHbBIE,
rpamMOTHbIE.

I1poIeMOHCTPUPOBAH TMOBBILLIEHHBIH YPOBEHb BAAAEHHUS
NPAKTHYECKHUMH YMEHUSIMH M HaBbIKAMH.

JlonycTuMbl  €AMHWYHbIE HerpyOble OIMOKW No XOmay
OTBETa, B IPUMEHEHHH YMEHHUH W HaBbIKOB

bazosblii
(OLIeHKa «yJOBJETBOPUTEILHOY, «3aUTEHO)

OOyuarouuiics BlaaeeT 3HAHWSIMH OCHOBHOIO MaTepHal
Ha 6a30BOM ypOBHe.
OtBeTbl Ha BOMPOCHI OLEHOUYHBIX CPEACTB HEMOJHbIE,

JOMyLLICHbI CYLECTBEHHbIE OLIMOKH.
IlponemMoHcTprpoBaH — 0a30Bblli  ypoBeHb  BiaJeHHs
NPaKTHYECKUMH YMEHHUSIMH " HaBbIKaAMH,

COOTBETCTBYIOLIHI MHHUMAJILHO HEOOXOIMMOMY YPOBHIO
JUNs pelleHHUs npodeccHOHabHBIX 33/1a4

Huzkuii
(OLEHKA «HEYJOBIETBOPUTEIILHON,
«HE 3aYTEHOY)

JleMOHCTpUpYET MOJIHOE  OTCYTCTBHE TEOPETHUYECKHX
3HaHUH matepuana JMCLMIUIHHBL, OTCYTCTBHE
NPaKTHYECKUX YMEHHH U HaBbIKOB

[Toxazatenn ypoBHe# cHOPMUPOBAHHOCTH KOMIETEHIIMH MOTYT OBITH W3MEHEHBI, JOIOJHEHbI M a/JallTHPOBAHBl K KOHKPETHOH paboueit

IporpaMMe TUCHUITIMHBI.




2.2.2. Onucanue WKAJ OEHUBAHUS

B ©I'bOY BO «JAI'TY» BHempeHa MOIYyJIbHO-PEHTHHTOBAasl CHCTEMa OICHKH Y4eOHOM
JIEATEIbHOCTH CTYJICHTOB. B COOTBETCTBHMM C 3TOH CHCTEMOH IPUMEHSIOTCS MNATHOAIBHAS,
JBajnatHOambHas U cTobabHas IIKaIbl 3HAHUH, YMEHHM, HaBBIKOB.

Il kanpl ONeHNBAHUSA
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[Toka3biBaeT BbICOKHH ypOBEHb CHOPMUPOBAHHOCTH KOMIIETEHLIUH, T.€.:

(=

a | —  MPOAEMOHCTPUPYET ITyOOKOE M MPOYHOE YCBOEHHE MaTepHaa;
" = o —  MCYEpIIbIBAIOLLE, 4YEeTKO, MOCIEA0BAaTEIbHO, PAMOTHO W JIOTHYECKH
A X % CTPOWHO M3J1araeT TeopeTHUECKHi MaTepHal;
g g § e —  MPaBWIBHO QOPMHPYET ONpeNe/eHHs;
5 i -
E § = g E é — [eMOHCTPUPYET YMEHHS CaMOCTOSTENbHOM paboThl C HOPMATHBHO-
e e £ o i i:
5|63 &g TpaBOBOM JIUTEPATYPOif;
RS s — _yMeeT AeJaTh BBIBOJbI 10 M3/IaraeMoMy MaTepHaty.

~ < [Toka3sbiBaeT JOCTATOUYHbIH YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHLHH, T.€.:

- =]

' ' — ACEMOHCTPHPYET AOCTATOYHO [IOJIHOE 3HAHWE MaTepHalla, OCHOBHbIX
< v = TEOPETHUYECKUX MOJIOKEHHUH;
2 A 1 — JOCTaTOYHO MOCJIEAOBATENbHO, I'PaMOTHO JIOTHYECKH CTPOMHO
g g g W3/araet Marepual;
g § 3 § g é —  [IEMOHCTPHpYET YMEHHs OPHEHTHPOBAThCS B HOPMAJILHOM JIUTEPATYpE;
25| %5 < 5 — yMeeT [JeNaTh JOCTAaTOYHO OGOCHOBAHHBIE BBIBOABI [0 H3J1AaraeMomy
¥\©O |[. ¥ O ¥ O

Marepuaiy.

[TokasbiBaeT NOpOroBbiit ypoBeHb CHOPMHPOBAHHOCTH KOMIETEHLHH, T.€.:

% % %’ ~  JEMOHCTpPUPYET O6LUEE 3HAHME MU3YUaeMOro MaTepHana;

5 5 = 5 —  HCMbITBIBAET  Cepbe3Hble  3aTpyAHEHMs  NpH  OTBETax  Ha
‘é_ %_ e ‘é_ 2 NOTIOJTHUTEIBHBIE BOMPOCHI;

2 .| 8 é ] é —  3HaeT OCHOBHYIO PEKOMEHLYEMYIO JIUTEPATYPY; 5

§ g § - QE 2 — yMeeT CTpPOHMTh OTBET B COOTBETCTBHM CO CTPYKTYpOM H3JIaraeMoro
2R a i g Marepuasa.

RO | "o = ©
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2 2 2 CraBuTes B cilyyae:

(=] = =] G

z - z —  He3HaHWs 3HAYMTENILHOM YacTH MPOrPAMMHOIO MaTepHaa;

§ § § —  He BJIaJIEHUs MTOHATHUIHBIM anmnapaToM JUCLHILUIHHBI,

= z = — [OMYLIEHHs CYLIECTBEHHbIX OIIMOOK IMpH M3JIOKEHHH Yy4eGHOro
g g 2 g ) MaTepuana;

e 2 % 2 E —  HeyMEHHe CTPOHMTBH OTBET B COOTBETCTBHH CO CTPYKTYPOM H3/IaraeMoro
;5 2 § S § S BOINpOCA;

7 é = > —  HeyMeHHe [eJIaTb BbIBO/IbI [0 M3/1araeMoOMy MaTepHary.

oo T — T —

T T




3. TunoBble KOHTPOILHBIE 32{aHNU, HHbIE MATEPUAJIBLI H METOAHYECKHE
PEKOMEHJaHH, He00X0IUMBbIe JJIsl OLeHKH chOPMHPOBAHHOCTH KOMIIETEHIMH
B npouecce ocsoennsi OITOIT

3.1. 3agaHus 1 BONIPOCHI AJIsl BXOXHOT0 KOHTPOJISt

1. OcHOBHBIE TUIIBI IM(POBEIX yCTpoicTB. OnucaHwe i 001aCTH IPUMEHEHHS,

2. Ba3oBble TJOTHYECKHE NIEMEHTHL. TabMuIbl HCTHHHOCTH. J{narpaMMbl paGoTEL

3. Acunuxponnsie RS-tpurrepsr. Cxema. Tabnuua uetuHHOCTH. JIarpamMmel paGoTEL
4. IocnenoBarespHEIE ¥ TTApaNNeTbHbIE perucTphl. Cxempl. JlnarpaMMel paboTsl.

5. Ionueii nBonuHEIH cymmatop. Cxema. Tabiuiia HCTHHHOCTH.

6.1udpatper u nemmbparopsr. Cxemsl. IIpuHIMT paGOTHL

7. Cymmupyromuii caetynk. Cxema. JlnarpaMMsl paGoThI.

8. Berunrarommit cuetunk. Cxema. JlnarpaMmsl paGoThL.

9. YuuBepcanbHbli peructp. Cxema. [IpuHiun paboTsl.

Kpurepuu oueHku pe3yjibTaToB BXOIHOM
KOHTPOJILHOH paboThI:

- OLECHKA OTJIMYHOY: MPOJAEMOHCTPHPOBAHO IPAMOTHOE MOCJIEA0BATEIBHOE PEIICHHE 3a1ay
(3a1anunii) NMpW NPAaBUJIBHO BEIOPAHHOM anTOpHTME. JlaHBI BEpHBIE OTBETHI HA BCE BOIPOCHI H
ycioBus 3a1a4 (3aganui). IIpu HeoOX0AMMOCTH clIeNaHbl TIOSCHEHHS U BBIBOIbI (CONEPKATENBHEIE,
JIOCTATOYHO TIOJIHBIE, MPABHMJIBHBIE, YUYHTHIBAIONIME CIEHH(UKY MTPOOIEMHON CHTyallMd B 3a1ade
WM C HE3HAYNTEIbHBIMU OMHOKaMH);

- OLICHKA «XOPOLIO»: TI'PaMOTHOE TMOCNIEN0BATENBPHOE pEIIeHHe 3adad (3aJaHHi) IpH
NPaBUIIbHO BhIOpaHHOM anroputMe. OJHAKO, OTBETHI Ha BOIPOCHI M YCIIOBHS 3a/1ad (3aJaHHUIA)
COIEPIKAT HE3HAYUTEIbHBIE OIIMOKH. TT0sICHEH S M BBIBOIBI OTCYTCTBYIOT WM JAHBI HEBEPHO;

- OLCHKA  «YJIOBJICTBOPHUTENIBHO»: OOYHAIONMHACS OpPHEHTHpPYETCS B Marepuale, HO
[IPUMEHSICT €0 HEBEPHO, BBIOMPAET HEMPABHIIBHBIA QITOPHTM pCLICHHS 3axady (HEBEPHBIE
WCXOJHbIC [aHHbBIC, HEBEPHAsA IMOCIEIOBATENBHOCTh PEIIEHHss W 1p. OMIMOKH), [OIyCKaeT
BBIYUCIIUTENbHBIE OLIUOKK. ITOSCHEHHMS ¥ BEIBOJIBI OTCYTCTBYIOT MIIH JaHBI HEBEPHO;

- OIICHKA «HEYIOBJIETBOPUTENEHO»: OOydJaromuiicss c1abo OpPHEHTHpPYeTCs B Marepuale,
BBIOMPAET  HETIPABHIBHBI ~ QITOPHTM  PELICHWs, [JOMYCKAET 3HAYHUTENBHOE  KOIMYECTBO
BBIYUCITATENBHBIX OIIHOOK. [0SICHEHNS U BBIBOJIBI OTCYTCTBYIOT.

3.2. OueHo4HbIE CPEACTBA H KPUTEPHH ¢(OPMUPOBAHHOCTH KOMITETEHIHI

3.2.1. Keiic-3apanue no reme/pasaeny «Tema 4. O6mue npuHUHUIIBI OPraHU3AMH
BOa/BbIBOAA. OOMEH JaHHBIMH B MapaieabHoM Koae. CHHXPOHHBIN MOC/Ie10BATETLHBIH
00MeH. ACHHXPOHHBII MOCJ/Ie0BATEIbHBIN 00MEH.»
«CYHMTBLIBAHHIO CHTHAJIA ¢ BHEIIHEr0 YCTPOMCTBA »
* Bpems BoImosiHeHNs 45 MUH.
* [Ipeanonaraer paboTy B MalbIX TPyIINax.

Ketic-3ananmne

1.3aaHne 10 CYNTHIBAHMIO CHIHAJIA C BHELIHETO yCTPOMCTBA

Lenb paboTel: M3y4InTh METOI CHHTBIBAHHUSI CHIHAJIA C BHELIHETO YCTPOUCTBA.
3aaun:

1. M3yunTh NpeoCTABICHHYIO DJIEKTPUUECKYIO CXEMY.

2. TIonoGpath HEOOXOXNMBIE KOMITOHEHTHI.



Bapuanr 1
3ananue 1. [[ns Kakux Hesel NpUMEHSIOTCS IPEPBIBAaHMS B MEKPOKOHTPOJUIEPHBIX CHCTEMAX
yIpaBiIeHUs?

3ananue 2. ONMUIIATE PETUCTPEI, KOTOPhIC TPUMEHSIOTCS IS YIPaBIICHHS 3al[pOCaMH Ha
TIPepPBIBAHHSI.

Bapwuanr 2
3ananue 1. Kakum cnoco60oM MHKPOKOHTPOIIIED OMPEAETISeT IPHOPHTET OOCITY)KUBAHHS 3a11pOca
Ha rpepbiBanue?
3ananne 2.Kakue ¢iaru BHOCATCS B CIIOBO COCTOSIHHUS ITPOTPAMMBbI?

Kputepun oueHkw ypoBHS CHOPMHPOBAHHOCTH KOMIICTCHIMH TIPH  MPOBEIECHHUH
KOHTPOJIBHOU paboThI:

- OIIEHKA «OTJIMYHO»: MPOAEMOHCTPHPOBAHO IPAMOTHOE MOCIEIOBATEIFHOE PEIICHHUE 3a1a4
(3aaaHni) Npu NpaBMIIBHO BBIOPAHHOM anropuT™e. [laHBl BEpHBIE OTBETHI Ha BCE BOMPOCH M
ycioBus 3a1a4 (3ananuii). [Ipn HeoOX0AMMOCTH CIeTaHbI OSICHEHHUS W BBIBOABI (COIEPIKATENBHEIE,
JIOCTaTOYHO TOJIHBIE, NPABUIIBHBIE, YUUTHIBAIOIIME CIENMU(DUKY MPOOIEMHON CHTyalluu B 3a1aue
WM C HE3HAYUTEIIbHBIMH OLIHOKaMM);

- OLCHKA «XOpOLIO»: TPAaMOTHOE MOCIENOBATEIbHOE pELICHHE 3ajad (3agaHuil) TIph
NPaBUILHO BBIOpaHHOM anropuTMe. OJHAKO, OTBETHI HAa BOIPOCHI W YCIIOBHS 3amad (3aIaHuii)
COJIEpXKAT HE3HAUMTEIbHBIEC OIMOKH. IT0SICHEHNSs 1 BBIBOABI OTCYTCTBYIOT HITH JIaHBI HEBEPHO;

- OLEHKA  «YJIOBJIETBOPUTENBLHOY: OOYYAIOIMMHCS OPHUEHTHPYETCSs B MaTepHale, HO
[PUMEHSET €0 HEBEPHO, BBIOMPACT HEMpPAaBHIBHBIA AITOPHTM pEIINCHHs 3a1ad (HEBEPHBIE
WCXO/IHBIC [aHHBIC, HEBEPHAs II0CIEIOBATENBHOCT DPEIIEHHs M Jp. OMIMOKH), JOIyCKAaeT
BBIYUCITUTENIbHBIE OIUOKH. [TOSCHEHMS ¥ BEIBOIBI OTCYTCTBYIOT MIIH IaHBI HEBEPHO;

- OLEHKa «HEYIOBJICTBOPUTENIBHOY: OOydJaromuiicss crabo OpPHEHTHPYETCS B Marepuaie,
BBIOMPACT  HEMNPABHJIBHBIA ~ aITOPUTM  PEUICHMS, [ONMYCKaeT 3HAUMTENBHOE  KOJMYECTBO
BBIUMCIIMTENILHBIX OIIMOO0K. [I0SICHEHNS ¥ BEIBOABI OTCYTCTBYIOT.

3.2.3. Teer Nel2 mo teme/pazney «Tema 3. MUKPONPOUECCOPHBIE CHCTEMBI»
* Bpems BbIosTHEHUS S5 MUH.
* KosmuectBo Bompocos 7 .
» ®opma paboThl — caMOCTOSATEIbHAS, HHAXBHIYabHas.

1. OcHoBHBIE QYHKIIMH MHKPOTIPOLIECCOPHON CHCTEMBI CBOASATCS:

a) k 06paboTke MocIeN0BaTETBHOCTH KOMaHL;

0) Kk 0OMeHy TaHHBIMH MEXTy HEHTPATBHBIM MIPOLECCOPOM H BHELIHMMHU YCTPOMCTBAMH;

B) K IPHEMY JaHHBIX (MH(QOPMAIMK) OT BHELIHETO YCTPOHCTBA, UX 06paGOTKE ¢ MOMOIIBIO
MHKpOIIPOLIECCOPa U BblIa4e pe3yibTaTa 00paboTKM Ha BHEILITHEE YCTPOHCTRO;

T) K BBIIA4€ ajpeca SYeeK MaMsITH B MIMHY aJpeca U CHTHAIOB YTEHHS (3aIlMCH) B IIHHY
YIIPaBICHHS;

1) K 0OMEHY C MCTIOJIb30BAHUEM PEXMMA TTPSMOTO JIOCTYTIA K MaMSTH, KOTOPBIN peaiu-
3y€TCs ¢ MOMOMIBIO KOHTPOJUIEPA MPSMOTO JOCTYTIA K ITaMsITH.

2. OcHOBHBIE QYyHKLHH TpoLeccopa:

a) BBIOOpKA KOMaH[ U3 TIaMsITH U UX Jeurnparus;

6) BBIMTOTHEHNE ONEPALHH, IPELYCMOTPEHHBIX €r0 CHCTEMON KOMaHT;

B) NIPHEM JaHHBIX M3 OIEPATUBHOM NaMSITH, BBITOJIHEHHE Hall HUMH apU()METHYECKHX,
JIOTHYECKHUX U IPYTHUX OTNEPALMii, ONPEEIIeMbIX KOIOM KOMaH/bI, ¥ nepenada 06paboTaHHbIX
JIAaHHBIX BO BHELIHHE YCTPOHCTBA WITH MAMSITh;



r) GopmMupoBanHe ajipeca KOMAH/I WK JaHHBIX, XPAHAIIMXCS ONEPATHBHOM MaMSITH;
/) BpeMEHHOE XPaHeHHE Pe3yJTbTaTOB BITOTHEHHBIX ONEpALyil, aPecoB, POPMUPYEMBIX
CHTHAJIOB COCTOSIHUS U IPYTHX JTaHHBIX.

3. Peructper W u Z 8-paspsinaro nporeccopa:

a) OCYLIECTBIISIIOT KOPPEKIHUIO [IPH CyMMHPOBAHUY JECATHYHBIX;

0) QUKCHPYIOT Pe3yTbTaT BEITOIHEHH!S HEKOTOPBIX APH(DMETHUIECKHX H JIOTHYECKHX
ornepanui;

B) XpaHAT BTOPOH ¥ TpeTHH GaiT KOMaHIBL;

I) ABJISIOTCS MPOTPAMMHO JOCTYITHBIMY;

) 06€CTIEYHBAIOT BEITIONIHEHHE B IPOTPAMME YCIIOBHBIX TIEPEXOIOB.

4. MarucTpabHas CTPYKTYpa [PeACTaBISIET co6oit

a) Habop GyHKLIHOHATBHBIX MOIYJIEH;

0) CTPYKTYpY, B KOTOPOH HCIIONB3YIOTCS KOHTPOJIIEPHI IIHH IS PEATH3aLHH
MPHOPUTETHBIX OTHOLIEHUE TIPH 0OpAIeHNH K MarHCTPalIH;

B) CTPYKTYDY B KOTOPOH MOJNOBHHA MOZYJIEH NONKITIOUEHB! K MATHCTPAIIH;

T) CTPYKTYpY B KOTOPOH BCE MOIYITH MOAKIIOUEHBI K MATHCTPAIIH;

/1) CTPYKTYpY B KOTOPOH 4acTh MOZYJIEH ITOAKIIOUEHBI K MarucTpaiy.

5. CKOPOCTHBIE XApAKTEPUCTHKH MArHCTPAIH MAKPOTIPOLIECCOPHOM CHCTEMBI YIIyHIIAET:
a) cTpoba urenus #4r;

6) crpoba #4TYBB — urenue u3 ycrpoiicrsa BB (BBoma/BBIBOMA);

B) cTpo6a YtlIIIT — ureHue nporpaMMHOI aMsITH;

r) cTpoba 3anucu #3n3d (3amuck Mo 3aaHEMY GPOHTY);

n) #UtYBB — urenne u3 yerpoiicrtsa BB (BBoaa/BBIBOIA).

6. [l oG hexTHBHOTO yIpaBieHHs YyCTPOKCTBAMHU B peaTbHOM BPEMEHH
MHKPOMPOLECCOPHBIC CHCTEMBI JIOJDKHBI 00ECIEUHTD BBIMTOIHEHNUE TAKMX (YHKIMI KaK:

a) MOZCHET KOJINYECTBA HMITY/TbCOB BHYTPEHHETO CHTHANA Ha 331aHHOM BPEMEHHOM
HHTEpBaJle,

6) GopmupoBaHUEe UMITYIIECOB (METOK PEaNbHOTO BPEMEHH) Uepes 3a1aHHbIe HWHTEPBAIBI
BPEMEHH;

B) M3MEPEHHE JUTMTEBHOCTH BHYTPEHHETO CHTHAIIA C 3a1aHHBIM JIOTHIECKHM YPOBHEM;

r) opmMHEpOBaHHE UMITY/IBCHOTO BXOJHOTO CHTHANIA C TPOTPAMMHUPYEMBIMH 9acTOTOH H
KO3 QULIMEHTOM 3aMOIHEHNS (CKBAXKHOCTEIO);

1) OPMHPOBAHHME CHTHAJIA 3aIAHHOTO JIOTHYECKOTO YPOBHS C IPOTPaMMUPYeMOH
3aJICPXKKON OTHOCHTENIBHO BPEMEHH M3MEHEHHUS yPOBHS BBIXOJHOTO CHTHANA.

7. st o6MeHa TaHHBIMH MEX/y BHENIHHMH YCTPOKCTBAMH TTAMSITH W OCHOBHO
(omepaTHBHOM) MAMSTBIO MHKPOTIPOLIECCOpa:

) MCTIONB3YETCsI IPOTPAMMHBIH CrIoco6 06MeHa;

6) UCIIONIB3YIOTCS TIPEPBIBAHUS

B) MCIIOJIb3YETCs alapaTHBIH crocob o6MeHa;

T') UCTIONB3YEeTCsT TPAMOH noctym K mamsta (TTJIIT);

) UCTIOJIb3YETCS HETIOCPEICTBEHHBIH HocTyn K mamsty (HJIIT).

OtBeT




Kpurepni ouerkn yposHs chopMupoBaHHOCTH KOMIIETEHIIHIE IIPH BBINONHEHHY TeCTa:

Ouenka [Toxazarenu*
OtingHO 85-100%
Xoporo 70-84%
VY IOBIIETBOPHTETEHO 56-69%
HeynosnerBopurensHo MeHee 56%

* - % BBITIONHEHHBIX 3aaHuil OT OGIIEro KOJIMYECTBa 3aMaHMil B TecTe. [lokasartenu 3aBuCST OT
YPOBHSI CIIOXKHOCTH TECTOBBIX 3aaHUH.

3.2.4. YcrHblii onpoc no teme/pasaery «Tema 2. ApXMTEKTypa MHKpPOIPOLECCOPOB»

* CozmepxuT 2 Bompoca.
* ®opma onpoca — GPOHTANEHEIN/MHAMBH Ly ATbHBIH/KOMOHHHPOBAHHBIIA.

3aJaHus K yCTHOMY OTIpOCY

1. TIpoueccopHoe AIpo i mamsITh MEKPOKOHTpPOIepoB. CHCTEMa KOMAHT IpoLeccopa.
2. OyHKUHMH YCTPOICTB MaruCTpaiy. Anpecarus OTIEPaH/IOB M PETHCTPHBI IpOIeccopa.

Kputepun ouenky ypoBHS chOpMHPOBAHHOCTH KOMITETEHIIMH ISl YCTHOTO orpoca:

- OLEHKA OTIMYHO»: OOYHAIOMMMCS JaH IOJNHBIN, pa3BepPHYTHIH OTBET HA MOCTABJIECHHBIN
BOIPOC; B OTBCTC MPOCICKMBACTCS HETKas CTPYKTypa, JIOTHYECKas TOC/IeN0BATEIBHOCTD,
OTpakatolasi CyIIHOCTb PACKPBIBACMBIX IIOHATHH, TEOPHUH, SIBICHWH. 3HaHHME O IUCLUILIHHE
NEMOHCTPUPYIOTCSl Ha (DOHE TIOHMMAHWS €r0 B CHCTEME JAHHON HAYKH W MEXIUCHUTUTHHAPHBIX
cBs3edl. OOydarommiics: BiafieeT TEPMHHOJIOTHEH, criocoGen TIPUBOJUTE IIPUMEPHI, BHICKA3BIBAET
CBOIO TOYKY 3PEHHS C OTIOPOH Ha 3HAHHUS U OIIBIT,

- OLEHKA «XOPOLIO»: O0YHAIOUNMCs JaH TIONHBIN, pa3BEPHYTEHIM OTBET HA MOCTABIECHHBIN
BOTIPOC, TOKA3aHO yMECHHME BBIIETATH CYIICCTBEHHBIE W HECYIIECTBEHHBIC MPH3HAKH, IPHYHHHO-
CIe/ICTBEHHBIC CBsi3W. OTBET JIOTHYEH, BBICTPOEH, HO COBEPIICHBI eAWHWYHBIE ommOkH. He B
TIONHON Mepe BIAlCeT 3HAHMAMM 10 BCeH IMCHMIUMHE. JIaHBI OTBETHI HA JIOTIOJTHUTEIIbHEIE,
TOSICHSIOIIHE BOMPOCHI;

- OLCHKA  «yMOBJIETBOPUTENBHO»: OTBET HAa BONPOC He TOJHBIL, C OLIHOKAMY.
OGywaroutmics myTaercs B JAeTaNsX, C 3aTPyIHCHHEM MOJIb3yeTcss  MpohecCHOHANBHOH
TEPMHHONIOTHEH. ECTh 3amMevaHMs K IOCTPOGHMIO OTBETA, K JIOTHKE M TOCIENOBATEIbHOCTH
u3jioxkeHus. He oTBewaeT Ha JOTONHHTEIBHBIE BOTIPOCHT;

- OIICHKa «HEYMOBJICTBOPUTEIIBHO»: OTBET IIPEJACTABISICT COOOM pa3pO3HEHHBIC 3HAHWS C
CYMIECTBEHHBIMH  OIIMGKAMH 10 BOMPOCY, NPUCYTCTBYET (DPArMEHTAPHOCTh, HENOTHYHOCTD
usnoxenns. OGyqaromuiics He 0CO3HAET CBA3L 0BCYKIAEMOTro BOIIpOCa ¢ APYTUMH OOBEKTAMH
AUCLHIIIMHBL, pedb HETPAMOTHAs, HE MCIOJIB3yeTCs MPodecCHOHANbHAS TEPMUHONOTHS. OTBETHI
Ha JIONIOJTHUTEJIBHBIE BOIPOCHI HE JAHBI UITH HEBEPHEIE.

3.2.5. Dcee Mo Teme/pazaesy/IUCHILIHHE
«Tema 3. MuKpoONpoueccopHbIe CHCTEMBI. Opranusanusi MHKDONPOLECCOPHBIX
CHCTEM. Tunosble CTPYKTYPbI MHKPOTIPOLECCOPHBIX CHCTEM. Marucrpanan
MHKPONPOUECCOPHBIX cHcTeM. OpraHusanMs NPOCTPAHCTBA NAMATH M BBOAA/BbIBOAA.
KonTposiep npsivoro gocryna k mamsiti.»

* Koymmuectso tem 10 .
* @opma paboTeI — CaMOCTOSTE bHAS, HHIHBUIyaIbHAs.



Tembl 3cce

1. MuxpoxonTpostepsr Microchip st [oT ¢ BO3MOXHOCTBIO MOAKIIIOUEHHUS K 06TaUHBIM
CepBHCaM.

2. Texnonorust co3anus 6ecIpoBOJHON ceTH Ha MoxyJisix MBee 868 MIm.

3. Hcnone3oBanne 061a9HON TEXHOIOTHH JUISI PEaIM3alliU CIIOKHBIX TPOEKTOB HA
Gaze Mukpokonmpoanepa myTeM TEpepacIpeIeNIeH s BEIUUCIUTEIBHON HATPY3KU MEXILY
MHKPOKOHTPOJUIEPOM U 00JTaKOM.

4. TeXHOJOTUHM 3aIUTEI M GE30ITACHOCTH BCTPanBaeMbIx cucteM komnanuu STMicroelectronics
B MHKPOKOHTpoJITepax. Co3nanue Mpuiioxeruit ¢ momomsio GyHkunu TrustZone sinpa ARM
Cortex-M33 , rie TpeOyeTcst BBICOKHH yPOBEHb 3aIlUThI TPOTPAMM.

5. Mukpocxema SoC BlueNRG-LP co BcTpoeHHBIM MuKpokoHTpoIuiepom Cortex®-
MO+ u npremonepenatarkom BLE.
6. IlpakTuueckoe ucronssosanne AL B Mukpokontpomepax AVR-DA n AVR-DB ot Microchip

7. PaqmoyacToTHas MUKpocXeMa, 00BeIMHSIONIAs Ha ONHOM KPHCTAIIE MUKPOKOHTPOJIIEp 1
npuemoriepeaaTuk 6ombmmoi nansrocTH LoRa/(G)FSK/(G)MSK/BPSK-auanaszona ot 140 go 960
MI'n.

8. Ilpaxruueckas peanusanus natepdeiica CAN FD B mukpokontpomnepax STMicroelectronics.

9. MukpooxnTposiepst STM32L5 - (armMaH B cerMeHTe MHKPOKOHTDOJIIEPOB ¢ MAIbIM
9HepeonompebdieHueM.

10. Dxocucrema STMicroelectronics st paGoThl ¢ MUKpOoKOHTpoJutepamu STM32, co3nanne
npoekra Ha 6aze STM32G4 ¢ MOAKITIOYEHHEM TaTUMKOB.,

Kputepnu onerku ypoBHS cHOPMUPOBAHHOCTH KOMIIETEHIIMH TIPH TPOBEPKE 3cCe:

- OLICHKA «OTIIMYHO»: COJIEPIKAHNE PabOTHI ITOJTHOCTBIO COOTBETCTBYET TeMe. Tema riy6oko
M apryMEHTHPOBAHO packpbITa. McIoap30BaHbl HOMOMHATEIBHEIE MaTepHallbl, HEOOXOIUMbIE VIS
ee ocseleHus. PaboTa cTpykTypHO BBIIepkaHa. MBICITH H3JI0KEHBI JIOTHYECKH, TOCIET0BATENBHO,
CTHJIHCTHKA COOTBETCTBYET COAepKaHuio. (DaKTHYeckHe OINMOKH OTCYTCTBYIOT. 3aKIIHOUYEHHE
COZICPIKHUT BBIBOJIBI, IOTHYHO BBITEKAIOIINE U3 COACPKAHHS OCHOBHOM YaCTH;

- OLICHKA «XOpOIIO»: TeMa 3CCE JOCTATOYHO TIONHO M YOCAWTENIBHO pACKpBITA, €CTh
HE3HAYHTE/bHbIC 3amMevanus. MCrob30BaH0 10CTATOYHOE KOMTHYECTBO HCTOYHHKOB M JTATEPATYPHL.
TekeT wW3M0XKeH JIOTHYECKH, CTPYKTypa BBIIEP)KAHA, HCIONB30BAH JIMTEPATypHBIH S3BIK |
npodeccuonanbHas TepMHHONOTHS. HenocTatouHo MONHO [0Ka3blBAaeTCS BBIIBHHYTHIH TE3FC.
Wmerorest eHMYHBIE (AKTHYECKHE HETOYHOCTH. 3aKIIOUEHHE CONEPKUT BHIBOMBI, BBITEKAIOLHE
U3 COZEPXKAHUSI OCHOBHOM HacTH;

- OLICHKA «yJOBJICTBOPHTENIHOY: TeMa 3CCE B OCHOBHOM packpbiTa. J[aH BepHBIH, HO
HEJI0CTATOYHO TIOJIHBIH OTBET. FIMEIOTCS OTKIIOHEHHSI OT TEMBI, OTEbHBIE OIIMOKH, HETOUHOCTH, B
ToM uucie (akronorunyeckne. OOGHapy)KHBAETCS HENOCTATOMHOE yMEHHE [eNaTh BBIBOABI H
o6o6ienns. Marepuan u3naraeTcsi I0CTATOYHO JIOTHYHO, HO MMEIOTCS OT/ENbHBIE HApyIICHHS.
BbIBOJIBI HE TOTHOCTBIO COOTBETCTBYIOT COEPXKAHHMIO OCHOBHOM 4acTy;

- OLICHKA «HEYJIOBJIETBOPUTENIBHO»: TEMa 3CCE IONHOCTBIO HEpacKpeiTa. K3joxkeHMe
HEJIOTHYHO, MHOTO  (DaKTOJNIOTHYECKUX, PEYEBBIX, CTHIMCTHYECKHX W IPYTHX OMIHOOK.
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3.2.6. KypcoBas paGora/KypcoBoii mpoexT
ITpumepHBbIe TeMbl KypPCOBbIX PaboT/KypCOBBIX MPOEKTOB

1. PaspaGorka aaroputMoB paGOTBI W  CHCTEMBI yNpaBieHUs  Tpex(asHbIM
HHU3KOBOJIBTHEIM ¢1a00TOYHBIM ABUTATENIeM ITocTosTHHOTO Toka (BLDC).

2. PaspaboTka anropuTMOB paGOTBI U CHCTEMBI YIPABICHHS! MOIIHBIM OHIIOJNAPHBIM
IaroBbIM JIBUTATENIEM HA OCHOBE CHCTEMBI B Koprryce (SiP) powerStep 012.

3. PaspaboTka anropuTmMoB paboThl M YCTPOWCTBa YHpABICHHS C HCIIOJIb30BAHHEM
6ecripoBoaHOTO WHTEpGeiica 2.44 I'T .

4. PaspabGoTka alrOpuTMOB pabOTHl U YCTPOUCTBA MOJYUYCHHUS TaHHBIX OT yIAJIE€HHBIX

JIaTYMKOB JIBMKEHHUS 1 I3MEPEHHUS IIapaMETPOB OKPYIKAIOIIeH Cpe/Ibl.

Pa3paboTka alTopuT™MOB paboThl M YCTPOUCTBA HABHTALIHOHHOTO MOIYJISL.

6. PaspaGorka asroputMoB paboTBl M ycTpoiicTBa 0OpaGOTKH  aHaJIOrOBOI
MH(OPMAIIHH.

7. Pa3paboTka anropuTMOB paboTBI M YCTPOMCTBAa HM3MEPHTENS YrapHOro Trasa C
ucnosszoBanuem TSU102 vam MK STM.

8. Paspaborka anropuTMoB paboTsl M ycTpoiicTBa OGecrpoBogHoro BLE-ycTpoiicTsa
JUISl U3MEPEHUS TaJTbHOCTH, ABHIXKEHUSI, TEMIIEPaTypBl, BIQXKHOCTH, JAaBJICHHS.

9. PaspaboTka aropuTMOB pabOTHI M YCTPOHCTBA yIbTPa3ByKOBOU CHCTEMBI HA OCHOBE
MK MS430 st n3mepeHns pacxo/a BOJIBL.

(9]

Kpurepnu oueHky ypoBHs cOPMHPOBAHHOCTH KOMIETEHIMH PH BBITTOJIHEHWH KyPCOBOM
paboTBI/KypCOBOTO MPOEKTA:

- OlEHKAa  «OTJIMYHOY»:  NPOJEMOHCTPUPOBAHO  OiecTsiiee  BiafeHHe  mpobiieMoit
HCCIICIOBAHMS, MarepHa BBICTPOGH  JIOTUYHO,  MOCJIEN0BATENIBHO,  OOydJaloIIuiics
apryMEHTHPOBAHHO OTCTAMBAECT CBOIO TOYKY 3pEHHs. BO BBEJCHHH MPHUBOIAMTCS OOOCHOBAHHE
BbIOOPA KOHKPETHOH TEeMBbI, YETKO ONpeJesIeHbl Ielb U 3a1aun paboTel (mpoekrta). Mcrnonbs3oBan
JIOCTATOYHBIH TepeYeHb HCTOUYHUKOB U JIMTEPATYpPBI VISl METOJOIOTHIECKON Ga3bl MCCIIEI0BAHMS.
O6ywatomuiicss rpaMOTHO HCIONB3YeT NPO(GECCHOHATbHBIE TEPMHHBI, AKTyaJbHBIE HCXOMHBIE
naHHble. [IpoBe/ieH caMOCTOATENbHBIN aHau3 (MccienoBanne) oobekra. 1o pesynbratam paGoTe!
cleNaHbl  JIOTHYHBIe  BBIBOABL.  OdopmieHHe  pabOTBI  COOTBETCTBYET — METOAMYECKHM
pexomenjannsiM. O6beM u  cozepxkanue paboThl COOTBETCTBYET TpeGoBanusaMm. Ha 3ammte
00y4aroIMKCs MCUEpPITBIBAIOLLE OTBEUAET Ha BCE JOMOIHUTEIBHBIC BOTIPOCH,

- OLEHKa «XOpOIIO»: 00Y4YalOINHCS JEMOHCTPUPYET MOBBILICHHBI YPOBEHb BIaJCHUS
npoOJIEMOR  MCCIIeIOBaHHsl, JIOTHYHO, MOCJIENOBATENPHO H ApryMEHTHPOBAHHO OTCTAMBAET €€
KOHLENTyaJlbHOE  colepkaHue. Bo BBeNEHHH cozepxaTcs HeGONbIIME HETOYHOCTH B
(GopmynupoBkax menu, 3amad. B OCHOBHON 9acTH JOMYLICHB! HE3HAYUTEIBHBIE TTOTPEMIHOCTH B
pacyerax (B MCCieloBaHMM). BpIBoAbI 060CHOBaHBI, apryMeHTHpoBaHBL OdopmieHue paboThl
COOTBETCTBYET METOAMYECKUM peKkoMeHaanusM. O6beM paboThl cOOTBETCTBYeT TpeGoBanusM. Ha
3almTe 00yJaronics OTBeYaeT Ha BCe JOTIOTHUTEIBHBIC BOTIPOCHI;

- OUCHKA  «Y/IOBJICTBOPUTE/ILHO: 0OYYalOMIMHCS AEeMOHCTPUpPYEeT 0a30BbI  ypOBEHD
BiIaJieHus npobiemoil mccienoBanus. Bo BBeIeHHH yKasaHBI [eIb M 3a[a4d MCCIENOBAHUS, HO
OTCYTCTBYIOT WX UeTKHe GOpMYJIHPOBKH. PaboTa sBIIsIeTCS KOMIMIALHEN TyXKUX UCCIIENOBAHHUM ¢
NOMBITKOH  (GOPMYTHPOBKH COOCTBEHHBIX BBIBOJZOB B KOHIE paGoThl. M3joxuHE Marepuana
JIOTHYHO W aprymeHTHpoBaHo. HalmomaeTcss oTCTyIuleHHe OT TpeOOBaHHM B O(QOPMICHHH |
o6weme paboTel. IIpn oTBeTe HAa BOMPOCH! 00y4aAIOIIHIACS HCITBITHIBAET 3aTPYAHEHHUS;

- OLIEHKA «HEYIOBJETBOPUTEIbHO»: OOHApY)XHBACTCS HECAaMOCTOSTEIBHOCTE BBITIOIHEHHS
KypcoBod paboThl, HEKOMIIETEHTHOCTB B HccieyeMolt mpobieMe. HapyiieHa Jloruka W3ioxeHus.
PabGora He coOTBeTCTBYET TpeGOBaHHSM, NpPEABSBISIEMBIM K O(QOpPMIICHHIO W coxepxkanuio. Ha
3aIIMTe KypcoBOH paboThl 00y4daromuicst He OTBeUaeT Ha BOMPOCHL.
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3aaHus U1 TEKYIHX aTTeCTAlMIi

Tekyine aTrectalny MpOBOJATCS B BHIE KOHTPOJIBHBIX PabOT, COCTOSIIMX U3 IABYX YacTel:
YCTHOTO onpoca (KOJJIOKBHYMa) JUTsl TEOPETHYECKHX BOIMPOCOB M HEMOCPEACTBEHHO NHUCbMEHHON
paboThl (KOHTPOJIBHON pabOThI) IUIsl MPaKTHUECKUX 3afaHuii. JlomyckaeTcs BapHaHT 00beIMHEHHS
0o0ernx dYacTell W TPOBEACHWE OJHON NHCHMEHHOM KOHTPOJBHOH pPaboOThl C TEOPETHHECKHIMHU
BOIIPOCAaMH ¥ TMPAKTHYECKHMH 3alaHusSMM (3a1adyamMu). B mocienneM cilydae KpUTEPUH OLEHKH
yPOBHS ¢()OPMHUPOBAHHOCTH KOMTIETEHIIMH TP MTPOBEIEHNH KOJUIOKBHYMa U KOHTPOJIBHOH paboThI
paccMaTpuBaIOTCS BMECTE.

3.2.7. KoHTpoJIbHBIE BONPOCHI JIsi IEPBOMH aTTeCTAlHH

[IpyHIMIT MUKPOITPOTPAMMHOTO YTIPaBIICHHSL.

CrpykTypa mpoueccopa.

O6uine cBeieHust 0 MUKpoTpolieccopaX. OCHOBHBIE TTOHATHSL.

OCHOBHBIE BHJIBI apXUTEKTYp 10 hopMaTaM HCIOIB3yEMBIX KOMAaHI.
OCHOBHBIE BH/IbI aDXUTEKTYP 110 CIIOCO0Y OpraHW3aliy BBIOOPKH KOMAaHI M JaHHBIX.
Mukporpoueccopbl 001Iero Ha3HaueHHs.

Crenmanrn3npoBaHHbBIE MUKPOIPOIIECCOPBI. MUKPOKOHTPOJIIEPHI.
Criennanu3npoBaHHbIC MEKPOIIpoLieccopsl. I{ndpoBEle CHIHABHBIE TTPOLIECCOPEL.
9. CrpykTypa U pexnuMbl paboThl MUKPOIIPOLECCOPHOH CHCTEMBI.

10. CtpykTypHO-(QyHKIIMOHAIBHAS OpraHU3aLys mporeccopoB. OCHOBHBIE QYHKIUH U
COCTaB MpoIEeccopa.

11. Peructpsr MukpornponeccopoB. O61ye cBeIeHHUS.

12. HeoTHOpOIHOCTB PEruCTPOB.

13. Peructpsl TaHHBIX.

14. AipecHbIe pEruCTPEI.

15. CneunaibHbIe PErHCTPEI.

16. Peructpbl o01mero Ha3HaueHHUsI.

17. CerMeHTHBIE perucTphl.

18. O6mmue Bompock! agpecanyu. HauanbHele cCBEACHUS.

19. Pa3meleHne JaHHBIX B ITAMSITH.

20. 3aganue agpeca orepaH/a.

21. Cpexacra aapecanuu.

22. CriocoOBbl agpecarvi.,

23. HenocpencTBeHHas aapecanus.
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3.3. 3apanus 11 IPOMEKYTOUHOH aTTecTaluH (IK3aMeHa)

3.3.1 KoHTpoJibHbIe BONPOCHI U 33laHNU /I POBEJeHHs IK3aMeHa
. IIpuHLIMIT MEKPONPOrPaMMHOTO yIPaBIICHHSL.
2.CTpykTypa rpoleccopa.
3. O0wme cBeaeHus o MuKpornpoueccopax. OCHOBHBIE TOHSTHS.
4.OCcHOBHBIE BUJIBI aPXUTEKTYP 110 hopMaTaM HCIOIB3YyEMBIX KOMaHI.
5.OcHOBHBIE BH/IbI apXUTEKTYP 10 croco0y OpraHM3alliyl BHIOOPDKH KOMaHJ W JaHHBIX.
6.Mukpormporeccopbl 0011eT0 Ha3HAYECHHS,
7.Criennan3upoBaHHbIE MUKPOTIPOLECCOPbl. MUKPOKOHTPOJIIEPEI.



8.Criemanu3upoBaHHbIe MUKpOITporeccopsl. L{ndpoBeie CHrHATBHBIE TPOLECCOPEI.
9.CTpykTypa 1 pexxnmMbl paboThl MUKPOITPOLIECCOPHOH CHCTEMBI.

10.

CTpyKTYpHO-(yHKIIHOHAIBHAS OpraHU3aLHsl TTporieccopoB. OCHOBHBIE HYHKIUY U

€OCTaB MpoIeccopa.

11
12
13,
14.
15.
16.
17
18.
19.
20.
21.
22
23.
24.
25.
26.
27

Peructpsl Mukponpoueccopos. O61ve cBeIeHNUS.

. HeoHOpoiHOCTB perucTpos.

PerucTps! 1aHHBIX.

AJpecHbIC PErUCTPBI.
CrienyanbHble PETUCTPBI.
Peructps! o0mero Ha3HaueHUs!.

. CerMeHTHBIE pETHCTPBI.

OOmue Bonpock! anpecaunn. HavaipHble CBEICHHUS.
P%MGIIICHHC JJAHHBIX B ITaMsTH.

3aanue anpeca ornepania.

CpencTBa apecalnu.

. CriocoObl azipecarn.

Henocpencreennas anpecarus.

Tuner MukponpoueccopHsix cucteM. CoctaB. HazHaueHHe COCTaBHBIX HacTei.
WHurerpupoBanHble cpelibl pazpadoTku. CoctaB. OCHOBHBIE XapaKTEPHCTHKH.
CrpykrypHOe nporpamMmmupoBanue. [Ipunimn. Cxema mpoeKTHPOBaHHUS.

npﬂMaH aapecanms, PGFPICTpOBaH azpecanus, KocBeHHast u KOCBCHHO-PETHUCTPOBasA

ajipecarus.

28.
29,
30.
3L,
32.
33,

Komnerenuun, nojyueHHble B pe3yJbTaTe 0CBOCHHsI MaTepHaJa 5-ro cemecrpa: ITK-

ABTOMHKPEMEHTHAsl 1 aBTOJIEKpEMEHTHas ajpecanuns. ba3osas agpecanus.
[TocnenosarenbHelil 0OMeH. [IpuHIMTIBI 0OMEHa.

CHHXPOHHBIHN 110CJIe10BATENIbHBIA 00MEH.

KoHTposieps! nocie1oBaTeIbHOr0 BBOIA/BEIBOIA.

MMKpPOKOHTpOJIIEpP KaKk BEAOMOE yCTPOHCTBO.

MK-ceTb. [TpoTokon SPI. ITpotokon I*C. ITpotokon CAN.
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3.3.2. Dk3aMeHAMOHHbIE OMJIETHI

MWHHCTEPCTBO HAYKH U BbIcIIero obpasosanust PO

®1'bOY BO «/larectaHcKkni rocy1apCTBEHHBIA TEXHUUECKUH YHUBEPCUTET»
Jlncunninaa MUKpPOTIPOIIECCOPHBIE YCTPOHCTBA

Hampagiienune: 11.03.01 PaguorexHuka

IIpoduib: PaguoTexHUUYECKHE CPEJICTBA NIEPEIAYH, TPHEMa H 00pabOTKH CUTHAIIOB

Kadenpa Tu05 Kypc 3 Cemectp 5
@akynbrer: KTBTud

®opma oOyueHHs O4YHas

SK3AMEHALIMOHHBIN BUJIET Ne 2

1. CrpykTypHO-()yHKIIMOHAIBHAS OpraHu3alust mporeccopoB. OCHOBHBIE HYHKIIMH H
COCTaB IpolLeccopa
2. ABTOMHKpEMEHTHas ¥ aBTOJCKpEMEHTHas ajipecalns. bazoBas agpecanus.

Ak3amenatop Cemusik AU,

VrBepikIeHo Ha 3acenannu kadenpsl THOD (mpotokon Ne9 ot 12.05.20)

3aB. xadeapoit: 1.1.H. npod. Mcmannos T.A.

0NN AW —

3.4. 3agaHus VISl IPOBEPKH OCTATOYHBIX 3HAHUH
3.4.1. Teopernueckne BONMPOCHI JJIsl TPOBEPKH 0CTATOYHBIX 3HAHHH

. llpsimast anpecanms.

. Peructposas agpecanms.

. KocBeHHast 1 KOCBEHHO-PErHCTPOBAs aApecarvs.

. ABTOMHKpPEMEHTHas ¥ aBTOICKPEMEHTHas a[{pecariusl.
. bazoBas agpecanus.

. IocnenoBarenbrbiit oOMeH. IpuHiuner oOMeHa.

. CHHXPOHHBIH 10CIIe10BATEIbHBIR 0OMEH.

. KoHTpoJsuteps! mocienoBaTebHOTO BBOA/BbIBOJIA.
9.

MUKpPOKOHTPOJIIEP Kak BEAOMOE yCTPOHCTBO.

10. MK-ceTs.

11. IIporokon SPI.
12. Ilpotokon e
13. IIporokon CAN.




