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[lepevyeHh KOMMETEHIMI C yKa3aHHEM ASTaroB MX (OPMHUPOBAHHS B IMPOIIECCE
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1. Ilepeyenb KOMIETEHUMI ¢ YKa3aHHeM 3TANoB UX (pOPMUPOBAHUSA B Mpollecce
ocsoenus OIIOIT

B pesynberare

N3y4CHUA  OUCHUIIINHBI

«MHKpOHpOH@CCOpHaﬂ TCXHHUKA»

oOyuaroruecsi, B coorBetctBuu ¢ ®I'OC BO mno nanpapnenuto noarotosku 09.03.03
[Tpuknagnas uHGOPMATHKA, YTBEPKIACHHOTO MTPUKa3oM MuHHUCTEpCTBa 00pa30BaHUS U
Hayku PD Ne 922 ot 19.09.2017, dopMupyroT CaeayONIyt0 KOMIETEHITNIO, YKa3aHHYIO

B Ta0uIe 1:
Tabmuma 1
®opMHUpPOBaHNE KOMIIETEHIMI B Mpouecce U3y4eHusi U CUUIINHBI
«MuxkponpoueccopHasi TeXHUKA»
KoMmnerenmus HNHmukaTops CTpyKTypHBIE Orarsl Buner Or11eHOYHEBIE
AOCTHKCHUSA 3JIEMEHTBI dhopmup | 3aHATHHA IS cpeacTsa ajs
KOMIIETEHLHH KOMIIETEHIHH (B oBanus | hopMUpOBaH OLIEHKH
pe3yibTaTe KOMIIETE ns YPOBHS
OCBOEHUS HIMK B | KOMIETEHIM | CHOPMHPOBaH
JUACIATIIAHEL mporiecc u HOCTH
o0yJaroIuit JOmKeH e KOMIIETEHIINH
3HATh, YMETh, OCBOCHH
Kon HaumenoBanue BIA/IETH) 1
OI1OI1
(cemect
p)
1 2 3 4 5 6 7
IIK-9 | Crocoben I1K-9.3 Crocoben | 3Haer: 6a30BEbIE 7 JIEKIIHH, Co0OecenoBanmue,
BBIIIOJIHSTh COCTAaBIISITh [TOHSTHS U JabopaTtopH  [1abopaTopHas
paboTHI MO CXEMEL OTIpE/ICIICHHS; bie 3aHsATHE  [paboTa,
CO3JaHUIO CTIeIMATH3HPOBaH APXUTEKTYPY CaMOCTOSITEIbHAS]
(MomuduKayn) MHKPOIIPOIIECCOpa; paboTa
" HBIX Y3JIOB, oB1IyIo
COTIPOBOKIIEHH 6110K0B, MOCJIeI0BATEIbHOCTD
10, aJlanTalyu U | YCTPOUCTB U | mpoueayp
HACTpOMKe CHUCTEM (YHKIMOHUPOBAHUS
HHPOPMAITUOHH yIIpaBIeHns mporieccopa;
BIX CUCTEM B N — KJIACCU(DUKAITUIO
COOTBETCTBHH C COBPEMEHHBIX
MPUKIIATHBIMA MH nporieccamu MHUKPOKOHTPOJIJICPOB
3aa9aMu ; SI3BIKH
MPOTrPaMMHUPOBAHMS

HU3KOT'O U BBICOKOTO
YPOBHSI; CHCTEMBI U
(hopmMaTh KOMaHI;
OpraHU3aluIo
BHUPTYaJlIbHON
MaMsITH; Ha3HAUYEHUE
Y OpTraHM3anus K-
namsITu

ymeer:
OCYIIECTBIISATh
IIOUCK, XpaHCHHUE,
00paboTKy U aHAIN3
nHpOpMaIuu n3

3



Pa3TUYHBIX
HMCTOYHHUKOB 1 0a3
TAHHBIX,
MPENICTaBIISITh €€ B
Tpebyemom dopmate
C UCTIOJTb30BAHUEM
“H(OPMAIMOHHEIX,
KOMITBIOTEPHBIX U
CETEeBBIX
TEXHOJIOTHH;
MPOrpaMMHUPOBATh
MHUKPOIIPOIIECCOPHI
SI3BIKAMH HU3KOTO U
BBICOKOT'O YPOBHSI,;
MIPOU3BOAUTH BEIOOD
MHKPOKOHTPOJIIIEPOB
; UCTIOJIb30BaTh
WHPOPMALTUOHHBIE
TEXHOJIOTHH TIPH
MIPOSKTUPOBAHUHT
MaIlUH U
OpTraHH3aINN UX
paboTsr;
aHAJIM3UPOBATH
TEXHOJIOTHUECKUI
TIPOIIECC
OIICHUBATh
pe3yabTaThI
BBITIOJTHEHHST paboT
BJIajIeeT:
ITOPUTMOM PabOTEHI
MHUKPOTIPOIIECCOPOB;
croco6amMu
ajipecaluy;
METOIUKAMU
penieHus
WHXCHEPHBIX 3314 C
HCIIOJIb30BaHHUEM
OCHOBHBIX 3aKOHOB
MEXaHHKH,
ANEKTPOTEXHUKH,
THJIPABIIMKH,
TEPMOIAVMHAMUKH U
TEIIOMAacCOOOMEHa;
apu(pMEeTUISCKUMU U
JIOTUYECKUMH
KOMaH/IaMu;
KOMaH[aMH
MIEPECHUIKH JaHHBIX;
CUCTEeMaMU
MPEPBIBAHUN U
PETUCTPHI 00IIIEeTO
yIpaBJICHUS

[Ipumeuanue:
Komnerennust [1K-9 takxe popmupyercs B X0/1€ OCBOCHUS TUCHUIUIUH, TPAKTUK
u I'NA: «'eomHbopMaIlMOHHBIE CUCTEMBl M TEXHOJOTUN», «CHCTEMBI YIpaBIEHUS
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BITJIA», «IIpoektupoBanue TreorMHGOPMAIIMOHHBIX CcUCTeM», «TexHoJorndeckas
(IpOEKTHO-TEXHOJIOTUYECKAs ) IIPAKTHKA, «IIpegnumiomuas MIPAKTHKA,
«BpInonHeHre U 3a1UTa BBIMYCKHOW KBaTU(UKAITMOHHON PabOThI.

2. Onucanue nmoka3sareJieid 1 KpUTEpHeB OLICHMBAHUS KOMIIETEHIUI
HA pa3jIMYHbIX ITanax ux (pOpMHUPOBaAHUS, ONMCAHUE IIKAJ OLlEHUBAHUS

Tabnuua 2
[lepeueHb OLIEHOYHBIX MATEPHAJIOB
Ne 1/t IIpencrasnenue
HaumenoBanue Kpatkas xapakTepucTHKa OLIEHOYHOTO
OLIGHOYHOTO CPEJICTBA B
OIIEHOYHOTO MaTepuaa MaTepuana OM
CPEJCTBO KOHTPOIISl, OpPraHW30BaHHOE
KaK CrieIaabHas Oecena
MeIarorn4eckoro paboTHHKA c
o0yyaromuMcss Ha TEMBbI, CBSI3aHHBIE C
. 9 IIepeuens BOpocoB uist
1 CobecenoBanne M3ydaeMoit JUCITUTUTHHON "
. YCTHOTO OTIpOca
paccunTaHHOM Ha BBISCHCHHE O0BEMa
3HAaHUH oOyJaromerocs o
OTpeICICHHOMY paszeny, TeMe,

mpo0JieMe u T.11.

CpCACTBO, HAIpaBJICHHOEC Ha H3Y4YCHUC
MMPpaKTU4YECKOIro Xoma TEX HJn HUHBIX
IIPpOLECCOB, HUCCJIICAOBAHUC SIBJICHUA B
paMKax 3aJJaHHOM TEMBI C MPUMECHCHHUCM

MCTOOOB, OCBOCHHBIX Ha JICKIUAX,

2 JIabopaTopHas padorta COIOCTABJICHUE MOIYYCHHBIX PE3YJIbTATOB C 1a60paTOpHBIE PabOTHI
TCOPECTUYCCKUMU KOHICIIIHUAMU,
OCYIICCTBJICHUC HUHTCPpIIpCTAllNU

IMOJTYYCHHBIX pe3yIbTaTOB, OLCHUBAHUC
NPUMEHHUMOCTHU TIIOJYYCHHBIX pPE3YJIbTATOB
Ha IMMPAaKTHUKE

Tabnuna 3
IIporpamMma OlleHMBAHUA KOHTPOJIHMPYEMOM JMCUHIIHHE
Koz . HauMmenoBanue
No KonTtponupyemsie pa3aeib KOHTPOJIUPYEMOM
n/m (TeMBI TUCITUTUIHHEI) KOMIIETEHIIUU OIICHOTHOTO
cpezcTBa
(wm ee gacTH)
1 2 3 4
Pazgen 1. ApxutekTypa u ajlropuTm padorsl
MHKpoMnpoueccopa.
Ba3oBble NOHATHS U APXUTEKTYPa MHKPOIPOLECCOpa.
OCHOBHBIE MMOHATHS U ONPEEICHNS MUKPOIPOLIECCOPHOM cobeceoBanue,
1 | TeXHHKH: MHKDONPOLECCOP, POrpaMMHOe oOecrieyeHue, TK-9 naGopaTopHas
NpOTrpaMMHUPOBAHHUE; TOHATUSI MUKPOKOMAaHA U
MHUKpPOIpOrpaMMa yCTpOicTBa BBOAA-BBIBO/IA TaHHBIX; pabora
MOHSTHS APXUTEKTYPOH U MUKPOApXUTEKTYypa MpOoLeccopa;
(GYHKIIMOHAIEHOE Ha3HAYEHUE BHYTPEHHUX M BHEITHUX
IMH; OCHOBHBIE TEXHUYECKUE XapaKTEPUCTHKH.
AJITOpHTM PadoThI MPOLECCOPA M OPraHU3aALMS
BUPTYAJbHOIH M K3II-NAMSATH. AJITOPUTM PabOTHI
nporieccopa; o0IIas MocieI0BaTEeIbHOCTh TIPOLIEAYP
(YHKIMOHUPOBAHUS MPOLIECCOPA; CIIOCOOBI yBETHMUCHHUS cobecenopanue,
2 | MPOM3BOIUTEIHLHOCTH IPU OOMEHE MPOLIECCOP - I1K-9 naboparopHas
orepaTUBHAs NMaMsITh; HA3HAYCHUE W OPraHU3aIUs pabora
BUPTYaJIbHOU NMaMsITH; HA3HAYEHUE U OPTraHU3aIus K3III-
NaMsITH; TEXHUYECKHE XapaKTePUCTUKHY; YIIPaBICHUE
BBOJIOM-BBIBOJIOM.




SI3bIKH MPOrpaMMUPOBAHHA.

JocTronHCcTBa M HEOCTATKH MAITMHHOTO SI3bIKA
MPOrPaMMHUPOBAHUS, CHMBOJIINYECKOTO KOAUPOBAHHUA,
SI3BIKOB TIPOTPaMMHUPOBAHUS BEICOKOTO YPOBHSI;, IIPUMEPHI
(dhopMaToB TaHHBIX MUKPOTpOIleccopa; mpuMep hopmar
YHCcell C IiaBaomiei Toukoir. CTpykrypa ¢popmara
YeThIPEeXaPECHOM, TByXaAPECHON, OJHOAAPECHON MaIlluH-
HOW KOMaH/Ibl; IOCTOUHCTBA U HEJIOCTATKH
HETOCPEICTBEHHOM, NPsIMOM, KOCBEHHOM U OTHOCUTEIHLHOM
azpecaruu

cobeceqoBaHue,
naboparopHas
pabora

CoBpeMeHHbIE MUKPOKOHTPOJLJIEPHI.

KIaccu(hUKamys COBpeMEHHBIX MUKPOKOHTPOJLIEPOB;
Ha3HAYEHHE U OCOOEHHOCTH YeThIPEXPa3PSAHBIX,
BOCBMUPA3PSAHBIX MUKPOKOHTPOJUICPOB; OCHOBHBIE TUTIOBBIC
XapaKTePUCTUKHA MUKPOKOHTPOJUIEPOB; XapaKTePUCTUKU
MHKPOKOHTpOJIEpOB cemeiictBa AVR

cobecemoBaHuE,
naboparopHas
pabora

Pa3znen 2. AnnmapatHbie HHTepeiich
MHMKPOKOHTPOJLJIEPOB.

AnnapartHble nHTepdeiichl MUKPOKOHTPOJLIEPA
AT90S8535. Haznauenne napasuiebHBIX TOPTOB BBOJA-
BBIBO/Ia MUKPOKOHTPOJUIEPA; TIOCIEA0BATEIHHOTO
unrepdeiica SPI; peructpa ynpasnenus SPCR;
nocnenoBatensHOro naTepderica UART; peructpa
ynpasnenns UCR; perucrpa cocrosiaust USR. Haznauenue
Y OpraHu3alysl aHAJIOTOBOTO KOMIIapaTopa, aHaJloro-
¢ POBOTO MPEOOPA30BATEINS; IPOLIECC YTSHHS U 3aITUCH
nmanasiX EEPROM; ocHOBHOE Ha3HAYEHHE CHCTEMBI
IIPEPBIBAHUMN.

cobeceqoBaHueE,
naboparopHast
pabota

Cuctrema KOMaHJ MUKPOKOHTpoJ1epoB AVR.

Peructp cocrosinus Mmukpokontpoiiepa SREG;
0003HaYCHHUS IPH OMIMCAHUN KOMaH/I MUKPOKOHTPOJUIEPOB;
pUMepbl KOMaH]I MIEPEChUIKH JaHHBIX; apu(METHIECKUX U
JIOTMYECKUX KOMaH]l; KOMaHJl yIIpaBJIeHUs

cobeceqoBaHueE,
naboparopHas
pabora

Tabnuia 4

Onucanue noxasarejeu u KPpUTEPUEB OCHUBAHUSA KOMIIeTEHINI 0 M CIUILIHHE
«Mmcponpoueccopﬂaﬂ TEXHHUKA» HA Pa3/IMYHbIX 3Tallax ux (l)OpMHpOBaHHﬂ, OINMCAHUE IIKAJI

OLICHUBAaHUA
Kon WNnnnkatopsl ITokazarenu M KpUTEPHH OLICHUBAHUSI PE3YIbTATOB O0YUYCHUS
KOMIIETE | JOCTHJKEHHMS | HH)KE IOPOrOBOTO TIOPOTOBBIH HPOJIBHHYTHIN BBICOKHI yPOBEHb
HITUH, KOMTIETeHIIN ] YpOBHS YpOBEHBb YpOBEHBb (oTnIM4HO)
STarnbl (neynoBneTBOpHUT | (yIOBIETBOPUTE (xoporto)
OCBOEHH €JIbHO) JILHO)
s
KOMIIETE
HIIUU
1 2 3 4 5 6
[IK-9 [1K-9.3 oOyyaromuiics He | oOydarommiicss | oOydJaromuiics oOyyaromuiics
7 Cnocoben 3HAET JIEMOHCTPHUPYET | TEMOHCTPUPYET JIEMOHCTPHUPYET
CEeMeCTp | COCTaBISThH 3HAYUTENLHOU 3HaHWS TOJBKO | 3HAHWE MaTepHala,| 3HaHWEe MaTepuala
CXEMBI YacTH OCHOBHOTO HE JIOMyCKaeT 0a30BBIX MOHATHUH
CHENUAIN3NPOB | IPOrPAMMHOTO MaTepuana, HO | CyIIECTBEHHBIX W OTIpeIeTICHUH;
aHHBIX Y3JI0B, | Marepuaa, HE 3HaeT HETOYHOCTEH APXHUTEKTYPbI
0J10KOB, TI0XO JeTajel, MHUKPOIPOLIECCOPa;
YCTPOHCTB U | OPUEHTHUPYETCSA B | JOIYCKaeT o0meit
cucTeM MaTepHaie He HETOYHOCTH, HOCJI/I0BATEIILHOC
yhOpaBlieHHsI | 3HAeT NPAKTUKY JIOITyCKaeT TH IPOLIEYP
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TCXHOJIOTUYCCK | MPUMCHCHUA HCTOYHOCTH B (bYHKLII/IOHI/IpOBaHI/I

UMHI MaTepuana, (hopMyTupOBKax s TIpoOIIeccopa,
MpOIECCAMH | JIOTTYCKaeT , HapyIIaer MPAKTHKH
CYIIIECTBECHHBIC JIOTUYECKYIO MPUMEHEHUS
OIINOKHU MOCIIEI0BATENbH Marepuana,
OCTb B WCYEPIBIBAIOIIE U
W3JTI0KEHUH MOCIIEI0BATENBHO,
MPOrPaMMHOTO YETKO W JIOTUYHO
MaTepuaia W3naraet

MaTepua, XOpoIio
OPUEHTHUPYETCS B
Marepuaie, He
3aTpyIaHsETCS C
OTBETOM TPHU
BUOM3MEHEHNH
3aJIaHuI

w

3. TunoBble KOHTPOJIbLHBbIC 32IaHUS UJIM MHbIE MaTePUAJIbl, HEO0XOAUMbIE
JJIS OLl€HKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,

XapPpaKTEePUIYIOILINX ITAIlbI (l)OpMI/IpOBaHI/IH KOMIIeTeHIII/Iﬁ B IIpo1ecce 0CBOCHUs

00pa3oBaTeIbHOM POrPpaMMbI

3.1 BxoaHoii KOHTPOJIb
IpumepHnulii nepeuens 60npPocos

[lepuonnueckre BO3IAEHCTBUA Kak (PYHKUMM BpPEMEHH, OCHOBHBIE TOHATHS
(ammuMTyza, Mepuo, 4acToTa, yrioBas 4acToTa).

CKOpOCTh M3MEHEHMSI BO3JIEUCTBHS KaK MPOW3BOJIHAS HENPEPBIBHOW (PYHKIUU; €€
F€OMETPUYECKUN CMBICI.

Heonpenenenusiii nHTErpai, CBOMCTBA U €r0 TEOMETPUUECKUIM CMBICI.
OnpeneneHHbll  WMHTErpai; OCHOBHbIE MOHATHUS (TPelesibl HWHTErpUpOBaHUS,
T€OMETPUUYECKUIM CMBICIH).

BekTopHOoe omnucanue nepuoAMYecKUX (QyHKIMHA BpeMeHH; amIuiutyna u ¢asa
BEKTOPA, BPEM 3ara3IbIBaHMUs.

Moayns u (haza KOMIJIEKCHOTO Yucia (BEKTOpa); MpUMep U3MEHEHUS JUIMHBI U (pa3bl
BEKTOPAa KOMILJIEKCHOTO YMCJa C U3BMEHEHUEM JIEUCTBUTEIbHON 1 MHUMOW YaCTH.
KommekcHblii KO3(p(UUHUEHT TNepelayd, KaK OTHOIIEHHE BBIXOJHOW BEJIMYMHBI K
BXOJHOH.

[Tonsitue o npeodbpazoBannu Oypwe; pazinoxkeHue PyHKIUU B s MO €€ rapMOHUKaM
KaK CrIoco0 MOJy4YeHus ee CIeKTpa.

3.2 JlaGopaTopHas padora

JlabopaTopHas paboTa — 3TO OCOOBIM BHJ WHAWBUAYaIbHBIX PabOT, B XOJHE

KOTOPBIX yYallUMeCs HCHOJIb3YIOT TEOPETHUYECKUE 3HAHHS HA NPAKTUKE, MPUMEHSIOT
Pa3TUYHBIA HHCTPYMEHTAPU U TPUOETAIOT K TTOMOIIY TEXHUYECKUX CPECTB.

JlabopaTopHass paboTa BBHITIOJHAETCS B TEUEHHUE JBYX 3aHSATUH M YCJIOBHO

ACIUTCA Ha TpU 4YaCTU. H3YUYCHHC TCOpUHM MW TIIOpAAKaA BbIIIOJIHCHUA pa6OTBI,
IMPAKTHUYCCKOC BBIITOJJTHCHUC U OTYECT 110 pa60Te.

7



JlaGopaTopHble  3aHATUSL  MOpeaycMaTpUBAIOT  KpaTKUW  YCTHBIM  OMpOC
oOydJaronuxcsi B Hayaje 3aHsATUSl JJI1 BBISICHEHUS HX TOJTrOTOBJICHHOCTH, BbLIAUY
3a/laHusl, 03HAKOMJIEHHE C OOIleld METOAMKOMN BBIMOJIHEHUS J1abopaTOpHOM pabOThl U
NpOBEpKY pe3ysbTaroB. TemaTuka JabopaTOpHBIX pPabOT yCTaHABIMBAETCS B
COOTBETCTBHUH C paboueil MporpaMMon TUCHUTIITUHBI.

[lepedenn TeM 1a0OPaTOPHBIX PadOT:
N3yueHnne KogupoOBaHMs IBOUYHBIM KOJIOM.
Nzydenne ananoro-udpoBbIX Mpeodpa3oBaTeiei.
N3yuyeHne uHTerpagbHbIX MUKPOCXEM.
W3ydenne perucTpoB namMsTi U PUKCUpoOBaHuE MUPPOBOIl nHPOpMaIH.
CBoiicTBa CUTHAJIOB JIOTHYECKUX 3JIEMEHTOB
N3yuyeHnue MyJbTHILIEKCATOPA U IEMYJIbTUILUIEKCATOPA.
Hcnons3oBaHue TpUIrepa sl CUTHAIA3ALUY IPEIEIbHbIX 3HAUCHHM

NoabkowhE

IIpuMepHbBIH epevYeHb TeM AJ1s1 co0eceJ0OBAHUS
1. OcHOBHbIEC NOHSTHS U ONIPEACIICHNUS MUKPOTIPOIIECCOPHON TEXHUKHU:
MUKPOIPOLIECCOPHAs CHCTEMa, MUKPOIIPOIIECCOp, MPOrpaMMHOE 0OecTieueHue,
IIPOTPAMMHUPOBAHUE U JP.
[ToHATHS apXUTEKTYPOU U MUKPOAPXUTEKTYpa MpoLeccopa.
Ha3znauenue n opranu3zamus BUPTyaabHOW MAMATH.
[IpuBenuTe mpuMeEpHI A3bIKa IPOTPAMMHUPOBAHUS HU3KOTO YPOBHS.
Ha3znaueHnue u 0COOEHHOCTH YEThIPEXPa3psIHBIX MUKPOKOHTPOJJIEPOB.
Hasznauenue u 0cOOEHHOCTH BOCHbMUPA3PsAIHBIX MUKPOKOHTPOJIEPOB.
OCHOBHBIE TUIIOBBIE XaPAKTEPUCTUKHA BOCBMUPA3PSIAHBIX MUKPOKOHTPOJIEPOB.

No ko

3.3 PyGe:kHblii KOHTPOJIb

Py0GexxHbIli KOHTPOJIb MPOBOJAUTHCS B BHUJIE JIBYX MOJYJICH MO UTOTAM H3yYCHHUS
HECKOJIBKUX pa3/ieJioB JUCIMIUIMHBI B COOTBETCTBUM C paboueid mporpaMMon
JTUCIUIIIAHBI (MOYJIs).

Bonpocsl pyoe:kHoro kourpossi Nel
Bonpocwi, paccmampusaemvie Ha ayoumopHbixX 3aHAMUSX

1. OcHOBHbICE  TOHSATUS W OMNpEACICHUS  MHUKPOIMPOIECCOPHON  TEXHUKHU:
MUKPOTMPOLIECCOPHAsl CUCTEMa, MHUKPOIPOIECCOp, MporpaMMHoe obOecredyeHue,
porpaMMHUpPOBaHUE U JIp.
Omnepanuu, OTHOCAIIHMECS K 00pabOTKe TaHHBIX.
Kaxkue onepanuu OTHOCSTCS K BBIYUCIUTEIbHBIM?
Hasznauenue ycTpoiicTBa BBO1a-BbIBOA TaHHBIX.
[ToHsaTHS MUKpPOKOMaHa U MUKPOIIPOTpaMma.
[ToHsTHS apXUTEKTYPOU U MUKPOAPXUTEKTYPA MPOLIECCOPA.
Hasnauenne ycTpoincTsa ynpasieHHUs.
OYHKIMOHAIBHOE HA3HAYECHUE BHYTPEHHUX M BHEUIHUX IIUH.
Ha3nauenwne myHbI TaHHBIX, ITUHBI aJIpeca U MIWHBI YIIPABIECHUS 0OMEHOM.
10 Ha3znauenue mHbl IpephIBaHUS U IIMHBI CIIEHHAIBHBIX YIPABISIOIMINX CUTHAJIOB.
11. OcHOBHBIEC TEXHUYECKUE XapaKTEPUCTUKN MUKPOIIPOIIeCCOpa.

©CoONDOTAWDN
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12.IlpuBeaute  OOIIYH  MOCIAEAOBATEIBLHOCTh  Mpoueayp  (QYHKIIMOHUPOBAHUS
npoleccopa.

13.Yto npemycmaTpuBaeT BEIOOPKA WM YTEHUE OUepPEIHON KOMAHIbI?

14.Yto npemycMaTpuBaeT AEKOAUPOBAHNE KOMaH/?

15.Yt0 npemycMaTpuBaeT UCIIOTHEHUE KOMaH/IbI?

16.Crioco6b! yBeIu4eHHs] TPOU3BOAUTEIILHOCTH P 0OMEHE IIPOLIECCOP - ONepaTUBHAS
MaMsITh.

17.Ha3HaueHue u opranusaius BUPTyaJbHON NaMsTH.

18.Ha3znadeHnne u opranu3ariys K11 maMsTH.

19.Ha3oBuTe TUIIBI KT TAMSITH.

20.[TpuBennTe TEXHMUECKUE XaPAKTEPUCTUKH JIJIST KIII-TIAMSTH PA3TIMIHOTO YPOBHS.

Bonpocul ona camocmosmenbHo2o uzyuenus
CTpyKTypa MUKPOITPOIIECCOPHOM CUCTEMBI.
dopMaThl TaHHBIX MUKPOIIPOIIECCOPHOI CHCTEMBI.
3. Opranuzanusi 00padOTKU JaHHBIX.

N =

Bonpocsl py0e:kHOro KOHTPOJist Ne2

Bonpocul, paccmampusaemvie na ayoumopHulx 3aHAMUAX

Kakoi1 mporiecc Ha3pIBa€TCsl BBOJIOM-BBIBOJIOM?

[TosicHuTe HA3HAYEHWE KOHTPOJIIEPA BBOIa-BHIBOIA.

3. Madopmanmsi, Kakux BHJIOB IEPEaacTCs B IMPOIECCE MPOTPAMMHOTO YIIPaBICHUS
BBOJIOM/BBIBOIOM?

4. TlpencraBbTe Hanbosiee OOIIYI0 MPOrPpaMMHYIO MOJENbh BHEIIHETO YCTPOMCTBA, KO-
TOPOE MOJKET BBITIOJIHATH BBOJ U BHIBOJI.

5. lloscHure opraHu3anui W XapaKTePUCTUKH UHTepdeiica BBOJA-BBIBOJAA C
U30JIMPOBAHHBIMU IITTHAMMU.

6. [losicHuTe opraHu3aIMio U XapaKTepUCTUKH MHTepdeiica BBOJA-BBIBOIA C OOIIMMU
[IMHAMHU.

7. IlpuBenure pesxuMbl pabOTHI BBO/Ia/BBIBOJIA B YIPABJISIOIINX KOMILIEKCAX.

8. IlpuBenute mpuMepHI sS3bIKa MPOTPAMMUPOBAHUS HU3KOTO YPOBHS.

9. Ilepeuncnure TOCTOMHCTBA U HEJOCTATKH MAITMHHOTO SI3bIKA MTPOTPaAaMMHUPOBAHMS.

10.ITepeuncnure JOCTOMHCTBA U HEAOCTATKH SI3bIKa CHUMBOJUYCCKOTO KOJIUPOBAHMSI.

11.TTpuBeauTe MpUMEpPHI S3bIKa MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS.

12.TlepeunicnmuTe ITOCTOMHCTBA M HEIOCTATKH SI3BIKOB IPOTPaMMHUPOBAHHUS BBICOKOTO
YPOBHSI.

13.TlosicHuTe TTOHATHS JIEKCHKA, CHHTAKCHUC, CCMaHTHKA.

14 .TlpuBenute npuMepsl GOpMaTOB JaHHBIX MUKPOIIPOLIECCOpA.

15.T1puBenute nmpumep GopmaT Yuces C TUIaBAIOIIEH TOUKOH.

16.Yr1o mounmMaercs 1o MacCUBOM JTaHHBIX ?

N =

Bonpocwt ona camocmosmenvroco uzyuenus
1. HagexHOCTh MPOrpaMMHOTO 00ECTICUCHHSI .
2. HanexxHoCTh MUKPOTIPOIECCOPHBIX YIIPABIISIIONTUN KOMITJIEKCOB.



Bonpocsl pyde:kHOro KOHTpOoJIst Ne3

Bonpocwi, paccmampusaemvie Ha ayOumopHbIX 3aHAMUSX

[IpuBenute cTpykTypy (popmaTa 4eTbIpeXxaApeCcHON MAIIMHHOW KOMaH/IbI.

[IpuBenure cTpykTypy popmata AByXaJpeCHOU MAIIMHHOW KOMAH/IbI.

[IpuBenure cTpykTypy opmaTa 0JTHOAIPECHON MAITMHHON KOMaH/IbI.

Ha3oBuTe 10CTOMHCTBA M HETOCTATKM HEMOCPEICTBEHHON aJpeCallii.

Ha3oBuTe 1oCTOMHCTBA M HETOCTATKU MPSIMOM aipecaluu.

Ha3oBuTe 10CTOMHCTBA M HETOCTATKA KOCBEHHOM aJpecaliiu.

Ha3oBuTe 10CTOMHCTBA M HEIOCTATKA OTHOCHUTEIBHOM aipecaluu.

[TpuBenuTe KIaCCU(PUKAIUIO COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB.

Kak  kmaccMpuImpyroT  MUKPOKOHTPOJUIEPHI O  pa3psAAHOCTH  JaHHBIX,

o0pabaThIBaeMBbIX apU(PMETUKO-TOTHIECKUM YCTPOHCTBOM?

10.Ha3naueHune 1 0COOEHHOCTH YEThIpEXPa3psIAHBIX MUKPOKOHTPOJLIEPOB.

11.Ha3naueHune 1 0COOEHHOCTH BOCbMUPA3PsAHBIX MUKPOKOHTPOJLIEPOB.

12.0OcHOBHBIE TUTOBBIEC XapPAKTEPUCTUKU BOCBMUPA3PSIHBIX MUKPOKOHTPOJIEPOB.

13.IlpuBeauTe OCHOBHBIE XapaKTEPUCTUKH MUKPOKOHTPOJIEPOB cemeiicTBa AVR.

14.TlpuBenute CTPYKTYpHYIO cXeMy MUKpOKOHTpoJuiepa AT90S8535.

15.Kakum o6pa3zom B wmukpokoHTposuiepe AT9I0S8535 mnpemycMOTpeHbl pPeXUMBI
CHWKEHUS SDHEPronoTpedieHns?

16.Ha3nadeHne BHEIIHUX BBIBOJOB MUKpOKOHTposmiepa AT90S8535.

17. Ocobennoctn opranuzanuu U mapameTpbl  PlC-mukpokoHTposiepoB  ¢upmbl
«Microchipy.

18.CocTaB, cTpyKTypa W BO3MOXXHOCTH amlapaTHBIX CPEACTB MUKPOKOHTPOJIJIEPOB
noarpynnel PICI6F8X.

19. OcobeHHoCTH crucTeMbl KOMaH MUKPOKOHTpoJuiepoB nmoarpymmsl PIC16F8X.

20. OcoOEHHOCTH apXUTEKTYphl MEPCOHATBHBIX KoMIbIoTepoB cemeiictBa IBM PC,
POLIECCOPOB, TMPUMEHSIEMBIX B TIEPCOHAIBHBIX KOMIBIOTEpaX, HX (PYHKIUH,
XapaKTEPUCTUKHU

21. HekoTopble 4acTo HUCIOJIb3yeMble MHTEp(EiChl MEPCOHATBLHOTO KOMITBIOTEpA, UX
0COOEHHOCTH M MPOTOKOJIBI 0OMeHa HHGOpMAIIHEl o ’TUM UHTepdericam

CoNoORrWDE

Bonpocwl ona camocmosmenvroco uzyuenus
1. Pa3BuTHE TEXHOJOTUN MPOU3BOJACTB MUKPOIIPOIIECCOPOB.
2. KonseiiepHas 00paboTKa TaHHBIX.
3. TexHonorus onTUMHU3AUU BEIYMCICHUNA U BCTPOCHHOTO SHEPrOCOEPEIKEHHUS.

3.4 IlpoMexxkyTOUHAsI aTTECTALMS
B coorBercTBUU € yueOHBIM IUTaHOM Mo HampasieHuto noarotoku 09.03.03
[Tpuxnannas nHbopMaTHKa ONpeesieH BU MPOMEKYTOYHON aTTeCTalluu — 3a4eT.

[IpakTrueckue (pacyeTHbIE) 3aJJaHUsI — OTCYTCTBYIOT.

BOHpOCbI, BbBIHOCHMbIC HA 3a4€T
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1. OcHOBHbIE  TOHSATUSL W OMNpPEACNIEHUS  MHUKPOMNPOLECCOPHOM  TEXHUKH:

MUKpPOIPOLIECCOPHAsT CHCTEMa, MHKPOIPOIIECCOpP, NPOrpaMMHOE OOecreueHue,

IPOrpaMMHUPOBAHKE U JIP.

Omnepaiu, oTHOCSIIMECS K 00pabOTKe JaHHBIX.

Kaxkue onepaiuu OTHOCSTCS K BBIYUCIUTEIBHBIM?

Ha3nauenue ycTpoiicTBa BBO/1a-BbIBOJIA TAHHBIX.

[ToHATHS MUKPOKOMAaH/1a 1 MUKPOTIPOTpaMMa.

[ToHsTHS apXUTEKTYPOU U MUKPOAPXUTEKTYPA MPOLIECCOPA.

Ha3nauenwne ycTpolicTBa yrpaBicHHUS.

DYHKITMOHAIPHOE HA3HAUYCHNE BHYTPEHHUX W BHEIITHUX IITHH.

Ha3nauenne myHbI TaHHBIX, ITUHBI aJIpeca U MWHbI YIIPABICHUS 0OMEHOM.

10 Ha3nauenwne mHbI MpephIBaHUS U IIIMHBI CIICITUATBHBIX YIIPABIISIONIMX CUTHAJIOB.

11.OcHOBHBIE TEXHUYECKHE XAPAKTEPUCTUKH MUKPOITPOIIECCOPA.

12.IlpuBenute  0oOIIyI0  MOCIENOBATEIBHOCTh  MpoUeAyp  (YHKIIMOHMPOBAHUSA
npoueccopa.

13.Yto npemycmaTpuBaeT BEIOOPKA MIIM YTEHHUE OUePEIHON KOMAHIbI?

14.Yto npemycMaTpuBaeT AEKOAUPOBAHNE KOMaH/?

15.Yt1o npemycmaTpuBaeT UCTIOJHEHNE KOMAaH/IbI?

16.Crioco6b! yBeTU4YeHHS TPOU3BOAUTEIILHOCTH TP 0OMEHE MPOIECCOp - ONepaTUBHAS
MaMSTh.

17.Ha3nadeHue U opranusaius BUPTyaJbHON NaMsTH.

18.Ha3znaueHnne u opranu3ariys K311 MaMsTH.

19.Ha3oBuTe TUIIBI KT TAMSITH.

20.[TpuBennTe TEXHMYECKUE XapAKTEPUCTUKH JIJIST KOIIT MaMSATH Pa3IMIHOTO YPOBHSI.

21.CtpyKTypa MUKPOTIPOIIECCOPHON CUCTEMBI.

22.@opmaThl JAHHBIX MUKPOTIPOIIECCOPHON CHCTEMBI.

23.Opranu3zanus 00padOTKH JaHHBIX.

24 Kaxko¥ niporiecc Ha3bIBa€TCsI BBOJOM-BBIBOJOM?

25.IlosicHuTe Ha3HAUYEHUE KOHTPOJIJIEPA BBO1a-BHIBOIA.

26.udopmarnivsg, Kakux BUIIOB TEpeaeTcs B MPOIECcCe MPOrPaMMHOTO YIPABJICHHUS
BBOIOM/BBIBOJIOM?

217 .IlpencraBbTe Hanbosiee OOIIYIO MPOTPAMMHYIO MOJIETh BHEIIHETO YCTPOMCTBA, KO-
TOPOE MOJKET BBITIOJIHATH BBOJ U BHIBOJI.

28.1losicHuTe OpraHMW3aIMio W XapakTEepUCTHUKHA WHTep(deiica BBOJA-BBIBOMA C
M30JIUPOBAHHBIMH IITUHAMMU.

29.TlpuBeauTe XapakTepUCTUKU UHTEepdelica BBOIa-BbIBOIA C OOITUMHU IIIMHAMM.

30.IIpuBenute pexxumbl padbOTHI BBOAA/BBIBO/IA B YIIPABJISIOIIUX KOMIUIEKCAX.

31.IIpuBenuTe MPUMEPHI A3bIKA MPOTPAMMHUPOBAHUS HU3KOTO YPOBHSI.

32.IlepeuncnuTe TOCTOMHCTBA M HEJOCTATKH MAITMHHOTO SI3bIKA MMPOTPaMMHPOBaHUSI.

33.Ilepeuncnute TOCTOMHCTBA M HEJOCTATKH SI3bIKA CUMBOJIMYECKOTO KOJUPOBAHMUS.

34.TlpuBenute MpUMEPHI SA3bIKA MPOTPAMMHUPOBAHHUS BHICOKOTO YPOBHSI.

35.1lepeuncnure TOCTOMHCTBA SI3BIKOB MTPOrPAMMHUPOBAHHSI BEICOKOTO YPOBHSI.

36.IlosicHuTE MOHATHSA JIEKCHKA, CHHTAKCHC, CEMAaHTHKA.

37.IlpuBenute mpumepsl HOPMATOB TAHHBIX MUKPOIIPOIIECCOPA.

38.IIpuBeaure npumep popMart drcel ¢ IIaBaroIIeh TOUKOM.

39.YTo noHMMaeTCs O MAaCCUBOM JaHHBIX ?

©CoOoNoOkWN
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40.HanexHOCTh MPOTPaMMHOTO 00€CTICUEHUS.

41.HanexxHOCTh MUKPOIIPOLIECCOPHBIX YIPABISIOMIUNA KOMILIEKCOB.

42 TlpuBegute CTpYKTypy hopMaTa 4yeThIpexaapecHON MATUHHON KOMAaH/IbI .

43.TlpuBeaute cTpyKTypy hopMaTa IByXaApeCcHOM MAIIMHHOW KOMaH/IbI.

44 Tlpuegure CTpYKTYpy hopMarta ogHOAIPECHON MAITMHHON KOMaH/IbI.

45.Ha30BuTe JOCTOMHCTBA U HEJOCTATKN HEMOCPEACTBEHHOM ajipecaluu.

46.Ha3oBuTe JOCTOMHCTBA U HEOCTATKH MPSMOI aipecaliuu.

47.HazoBuTe JOCTOMHCTBA U HEJIOCTATKU KOCBEHHOU ajipecalluu.

48.Ha3oBuTe JOCTOMHCTBA U HEJOCTATKU OTHOCUTEIHHON aJpecaliiu.

49.ITpuBeanTte kiaccu(pUKaLUIO COBPEMEHHBIX MUKPOKOHTPOJLIEPOB.

50.Kak  kmaccupuuupyioT  MHUKPOKOHTPOJUIEPHI 1O  Pa3psAAHOCTH  JaHHBIX,
00pabaThIBaeMBbIX apU(PMETHKO-TOTHIECKUM YCTPOHCTBOM?

51.Ha3znaueHue u 0COOCHHOCTH YEThIPEXPA3PSAHBIX MUKPOKOHTPOJLJIEPOB.

52.Ha3zHauenue 1 0COOEHHOCTH BOCHBMUPA3PSATHBIX MUKPOKOHTPOJLJIEPOB.

53.OCHOBHBIE TUTIOBBIE XapPaKTEPUCTUKHA BOCEMUPA3PATHBIX MUKPOKOHTPOJIIIEPOB.

54.TlpuBenute OCHOBHBIE XapaKTEPUCTUKHA MUKPOKOHTPOJIIEpOB ceMerictBa AVR.

55.IIpuBenute CTPYKTYpHYIO cXeMy MUKpOKOHTpoJuiepa AT90S8535.

56.Kakum oOpazom B MukpokoHtpoiuiepe AT90S8535 mnpemycMOTpeHBI peKHUMBI
CHUKEHUS DHEPronoTpedieHus?

57.Ha3zHaueHue BHEIIHUX BBIBOJIOB MUKPOKOHTpouiepa AT90S8535.

58.Pa3BuTHE TEXHOJIOTHIA MPOU3BOJICTB MUKPOIIPOIIECCOPOB.

59.KonBetiepHast 00paboTKa TaHHBIX.

60. TexHOIOTHS ONITUMHU3AINH BBIYUCICHUN U BCTPOSHHOTO YHEPTOCOCPEIKESHUS.

61.0cobennoctn opranuzanumu u mapameTpbl PlC-MUKpOKOHTpOIIepoB  upmbl
«Microchipy.

62.CocTaB, CTpyKTypa M BO3MOXXHOCTH allapaTHBIX CPEACTB MUKPOKOHTPOJIIIEPOB
noarpynnsl PIC16F8X.

63.0cob6eHHOCTH CUCTEMBI KOMaH MUKPOKOHTpOJu1epoB noarpymmbsl PIC16F8X.

64.0co0eHHOCTH apXUTEKTYphl TEPCOHAIBHBIX KOMITbIOTEpPOB cemeiictBa IBM PC,
IIPOLIECCOPOB, TPUMEHSEMBIX B TEPCOHAIBHBIX KOMIIBIOTEpAX, WX (YHKIIHH,
XapaKTEPUCTUKHU

65.Hekotopsie yacTo uCHonb3yeMble MHTEP(HENCH MEPCOHATBLHOTO KOMITBIOTEPA, HUX
0COOEHHOCTH M MPOTOKOJIbI 00MeHa nH(pOopMaIieil o 3TuM uHTepdericam

4. MeToauyeckne MaTepUaJibl, onpeae/silolye npouexypbl OLeHUBAHUS 3HAHMIA,
YMEHUI, HABBIKOB U (MJIN) ONBITA AeATEJIbLHOCTH,
XapaKTepu3yluX 3Tanbl GopMHUpPOBaHUA KOMIIETEHIIUH

4.1 Ilpoueaypbl OLleHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB
U (WIH) ONBITA AeATEeJbHOCTH

Kontpons pesynbTaToB 0OOydeHHs OOydYarmIerocsi, JTaloB H  YPOBHS
dbopMHUpOBaHUS KOMIIETCHIIMA TI0 JUCHUILIHHE «MHKPOMPOIIECCOPHAs TEXHHUKA
OCYIIECTBJISIETCS. 4Yepe3 IMPOBEJACHUE BXOJTHOTO, TEKYIIET0, PYOESKHBIX, BBIXOIHOTO
KOHTPOJIEH U KOHTPOJISI CAMOCTOSITETLHON pabOTHI.
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@®opMBI TEKYIIETO, MPOMEXYTOYHOTO M HWTOTOBOTO KOHTPOJS pa3padaThIBatOTCS
Kadenpoii ucxoms W3 CHenuuKA AUCHUIUIAHBI, M YTBEPKIAIOTCS Ha 3aceIaHuu
Kadeaphl.

4.2 Kputepum OnleHKH 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA A€ATEIbLHOCTH,
XapaKkTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOCHUS
00pa3oBaTeJIbHOM NMPOTrPaMMBbI

Onucanue ImIKalbl OLICHWBAHUA JOCTIDKEHUS KOMIIETCHIUH M0 JUCITUILINHE
MPUBEIEHO B TaOIULE 5.

Tabauma 5
YpoBeHb OTMeTKa 10 NATHOATEHON CUCTEME Ornucanue
OCBOEHUS (9K3amMeH)
KOMIICTCHIINHU
8bICOKUL «OTIINYHO» «3a4TEHO» «3a4TEHO OOyuaromuiics JIEMOHCTPUPYET

(oTnM4YHO)» | BCECTOpPOHHEE, CHCTEMATHYECKOE U TIIyOOKOe
3HaHME  yd4eOHOro  MaTepuana,  yMeeT
CBOOOTHO BBITIOJTHATD 3a7aHus,
NPeyCMOTPEHHBIE  MPOTPAMMOM,  yYCBOMII
OCHOBHYIO  JINTEpaTypy M 3HaKOM ¢

JIOTIOJIHUTENBHOM JIUTEPATYPOH,
PEKOMEHIOBAaHHOM MIPOrPaMMOH. Kax
paBuUIIo, oOyyaromuiics MPOSIBIISIET

TBOPYECKUE CIIOCOOHOCTH B TMOHUMAaHHH,
W3JI0KCHUU U UCTIONB30BAHUH MaTepHaa

bazoewitl «XOPOIIIO» «32UTEHO» «3a4TEHO OOyvaromuiicss  JEeMOHCTPUPYET  TIOJTHOE
(xopoiio)» | 3HaHME Y4YeOHOTrO Marepuajia, YCICIIHO
BBITIOJIHACT NPCAYCMOTPEHHEIC B IIPOrpaMme
3a/laHusl, YCBOWJI OCHOBHYIO IIUTEpPaTypy,
PEKOMEHIOBAaHHYIO B ITPOrpaMme

nOpo2osblll «YIOBJICTBOP | «3a4YTCHO» «3a4TEHO OOyyarIuicss  TeMOHCTPUPYET  3HAHUS
HUTEIBHOY (YIOBIETBOPUT| OCHOBHOTO y4eOHOTO MaTepuajia B 00beMe,
CJILHO)» HEOOXOMUMOM ISl JANbHEUIed y4ueObl H

NpeJCTOsANe  paboThl MO  Hpodeccuu,
CIIPABIISIETCS C BBINOJIHEHHUEM MPAKTUYECKUX
3aJaHui, NPEIYCMOTPEHHBIX NPOrpaMMOM,
3HAKOM c OCHOBHOW  JIMTEpaTypoH,
PEKOMEHIOBAHHOM IPOTrpamMMOM, JOIyCTHII
MOTPEIIHOCTH B OTBETE Ha 3K3aMEHE M IpHU
BBINOJIHEHUHN 3K3aMEHAIMOHHBIX 33JaHui, HO
o0s1aaeT HEOOXOAUMBIMUA 3HAHUAMMU JUISL UX
yCTpaHEeHHS ot PYKOBOACTBOM
MpenoaaBareis

- «HEYJOB- | «HE 3aYTeHO» | «He 3auTeHO | OOydJaroUmMiCsS JEMOHCTPHPYET NMpOoOensl B

JIETBOPU- (HeynoBneT- | 3HAHMAX OCHOBHOIO Y4YeOHOrO Marepuaia,
TEIBHO» BOPUTEJHHO)» | JONYCTHI NPUHIMNHWAJIBHBIE OIMMHUOKH B
BBIIIOJIHEHUH IpeayCMOTPEHHBIX

MpPOrpaMMO NPaKTUUECKUX 3aJaHHid, He
MOXXET  MPOJOJDKATH  OOydeHHe  WIn

MIPUCTYIHUTH K npodecCHOHATLHON
JeSITebHOCTH o OKOHYaHUH
00pazoBaTenpHOM OopraHu3auu 0e3

JOITIOJTHUTCIIBHBIX 3aHATHI
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4.2.1. Kpurepun OUEeHKH YCTHOI0O OTBeTa MPH TeKYylIeM KOHTPoJe
MPOMEKYTOUYHOM aTTeCTAUN

[Ipu oTBeTE HA BONPOC OO0YUAIOIIUNCS TEMOHCTPUPYET:

3HaHMA: 0a30BbIX MOHATHM W ONpENENCHUMN; apXUTEKTypbl MHUKPOIPOIIECCOPA;
oOlmel  mocineoBaTeIbHOCTH — Tpoueayp  (QYHKIHMOHHUPOBAHUS  IPOLIECCopa;
KJIacCU(UKALMA COBPEMEHHBIX MHKPOKOHTPOJIJIEPOB; SI3BIKOB MPOTrPaMMHUPOBAHUS
HU3KOTO M BBICOKOTO YPOBHSI; CUCTEM U (popMaT KOMaHJ; OpraHU3alMi BUPTYaIbHON
MaMsATH; HA3HAYEHUS U OPraHU3alny K3II-TaMATH.

YMEHHSI: OCYIIECTBISITh MMOUCK, XpaHEHHE, 00pabOTKy U aHamu3 UHPOpMaAIUHU U3
pa3IMYHBIX MCTOYHMKOB M 0a3 JAaHHBIX, MPEACTABIATH €e B TpeOyemoM QopmaTe ¢
WCIIOJIb30BaHUEM HMH(MOPMALMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA;
MPOrpaMMHUpPOBaTh MHUKPONPOLIECCOPBI  SI3bIKAMH HHU3KOTO M BBICOKOTO YpPOBHS;
OPOU3BOAUTH  BBIOOP  MHUKPOKOHTPOJUIEPOB;  MCHOJIb30BaTh  MH(POPMAIMOHHBIE
TEXHOJIOTMH MIPU MPOEKTUPOBAHUM MAIIUH U OPraHMU3alMM UX pabOThl; aHAIU3UPOBAThH
TEXHOJIOTMYECKUN TPOLIECC U OLIEHUBATh PE3yJIbTAThl BHIIIOJIHEHUS PaloT.

BJaJleHHe HABBIKAMHU: AJITOPUTMOM pabOThl MUKPOMPOIIECCOPOB; CIOCOOAMU
aZpecanyy; METOJAMKAMU PELICHUS MH)KEHEPHBIX 3a7ad C HUCIIOJIb30BAHHEM OCHOBHBIX
3aKOHOB  MEXaHHWKHM,  JJEKTPOTEXHUKH,  THAPABIWKH,  TEPMOAMHAMUKA U
TEIJIOMaccoOOMEHa; apu(PMETHUYECKUMU U JIOTMYECKUMHU KOMAaHJaMH; KOMaHJaMu
MEPECHUTKH JAHHBIX; CHCTEMAaMH MPEPhIBAHUN U PETUCTPBI OOILET0 YIPABIECHUS.

Kpurtepun oenku

OTJIMYHO 00yJarouiicss IEeMOHCTPUPYET:

- 3HaHWE Marepuaia 0a30BBIX MOHATHUH W OMpeAeNIeHHH; apXUTEKTYPhl MHKPOIIPOILIECCOpPa;
0011l MOCIe0BAaTEIBHOCTH NPOoLeAyp (QYHKIIMOHUPOBAHUS MPOIIECCOPa; KiIacCHU(PUKAIUH
COBPEMEHHBIX MHUKPOKOHTPOJUIEPOB; SI3bIKOB MPOTPAaMMHUPOBAHUS HU3KOIO M BBICOKOTO
YpOBHS; cucTeM H ¢dopMar KOMaHI; OpPraHU3allMi BHUPTYAIBbHON IMaMsATH; HAa3HAYCHHUS U
opraHu3anuy K3IO-IaMATH, TMPaKTUKHW [PUMCHCHUA MaTcpuajla, MHCUCPIIbIBAIOUIC U
MOCJIEOBATEIbHO, YETKO M JIOTUYHO M3JaraeT Marepuall, XOpOIIO OPUEHTUPYETCS B
Marepuale, He 3aTpYJHSAETCS ¢ OTBETOM IIPU BUAOU3MEHEHUH 3aJaHUil.

- yYMEHHE OCYIIECTBIISITh MIOUCK, XpaHeHHe, 00paboTKy 1 aHamu3 HH(GOPMAITUN U3 Pa3THIHBIX
WUCTOYHUKOB U 0a3 JNaHHBIX, MPEJACTABIATh e B TpeOyemMoM (opMaTe ¢ HCIOIb30BaHHEM
WH(POPMAITMOHHBIX, KOMITBIOTEPHBIX W CETEeBBIX TEXHOJIOTWH; TPOTPaMMHPOBATH
MUKPOIIPOIIECCOPHI  S3bIKAMH HHU3KOTO M BBICOKOTO YpPOBHS; TIPOHW3BOJUTH BEIOOD
MHUKPOKOHTPOJUIEPOB; UCTIOIB30BaTh MH()OPMAIIMOHHBIE TEXHOJIOTUHU TPH MPOSKTHPOBAHUH
MalllMH MW OpraHuv3anun HxX pa6OTBI; AHAJIM3UPOBATH TEXHOJOTHYECKUN mponecc u
OIICHWBATh PE3yNbTaThl BBINIOJHEHHUS pPa0OT, WCHOIb3ysl COBPEMEHHBIE METOJBI H
MOKa3aTeNIM TaKOW OIICHKHU;

- BJIQJICHHE AJITOPUTMOM pabOThl MHKPOIPOIIECCOPOB; CIIOCO0AMU ajpecalluy; METOIUKaMHU
pELICHHUs] WHXXEHEPHBIX 3aJad C MCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB MEXAHUKH,
AJIEKTPOTEXHUKH, THIPABIUKH, TEPMOJIUHAMUKA U TEIZIOMACCOOOMEHa; apu(hMETHICCKUMHU
" JJOTHYECKMMHU KOMaHIaMH; KOMaHIaMU MEPECBUIKKU TaHHBIX; CUCTEMaMU HpepI)IBaHI/Iﬁ 158
PETHUCTPHI OOIIETO YITPaBICHUS.

Xopouio o0ydJaromuiics AeMOHCTPUPYET:

- 3HaHWE MaTepualla, He JIOITyCKAeT CYLIECTBEHHbBIX HETOUHOCTEM;

- B IIEJIOM YCIENIHO€, HO COAEpIKaIie OTAENbHBIE MPOOEbl, YMEHHE OCYIIECTBISATH MOUCK,
XpaHeHue, o0paboTKy M aHanu3 MH(OpMAMK U3 Pa3IMYHBIX MCTOYHMKOB U 0a3 JaHHBIX,
NpeAcTaBiIiATh ee B TpeOyeMoM ¢opMare C HCHONB30BaHHEM HH(POPMALMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHH; MPOrpaMMUPOBATh MUKPOIPOLECCOPHI SA3BIKAMU
HU3KOTO M BBICOKOT'O YPOBHSI; NPOHM3BOAMTH BBIOOP MHKPOKOHTPOJUIEPOB; HCIIONb30BaTh
MH(QOPMAIIMOHHBIE TEXHOJIOTHH NPH NMPOSKTUPOBAHUM MAIIMH W OPraHU3alMy MX paldoThl;
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aHAJIM3UPOBATh TEXHOJOTHUECKUN TMPOIECC U OICHUBATH PE3YJIBTATHI BBITOJHEHUS PadoT,
WCTIOJIB3YsI COBPEMEHHBIE METOIBI M TIOKA3aTeHN TaKOi OICHKH;

B IIEJIOM YCIEIIHOE, HO COAEp)Kalllee OTIENbHbIE MPOOETsl WM COMPOBOXKIAIOIIECECS
OTIICNIBHBIMHM OIIMOKAMH BJIQJICHUE HABBIKAMU YTCHUS WM OICHKH JaHHBIX aJTOPHUTMOM
paboThl MHKPOTIPOIIECCOPOB; CIIOCOOAMH allpecallni; METOIUKAMU PEIICHUs] WHKEHEPHBIX
3a/a4 C WCIIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB MEXAHWKH, DJIEKTPOTEXHHKH, THUAPABIUKH,
TEPMOJMHAMUKHA M TEIUIOMAacCOOOMEHA; apu()METHUSCKUMHU U JIOTUMECKMMU KOMaHIaMM;
KOMaHJaM{ TEPEChUIKH JIaHHBIX; CHUCTEMaMH MPEPBIBAHUNA W PETUCTPHI  OOIIEro
YIpaBIEHHUSL.

yIOBJIETBOPHU | OOydaromuiicsa JeMOHCTPUPYET:

TEJbHO -

3HaHHUA TOJIBKO OCHOBHOI'O MaTepuana, HO He 3HaeT JeTajieil, JOMyCKaeT HETOYHOCTH,
JIOITyCKaeT HETOYHOCTH B (POPMYIHPOBKAX, HAPYILIAET JIOTUIECKYIO MOCIIEeI0BATEIBHOCTD B
W3JI0’KEHUH [IPOrPaMMHOI0 MaTepuaa;

B LIEJIOM YCIICUIHOE, HO HE CHCTEMHOE YMEHHE OCYILECTBISTh MIOUCK, XpaHEeHHEe, 00pabOTKy
W aHanu3 MHQOpMANMK M3 Pa3IMYHBIX HUCTOYHUKOB M 0a3 JaHHBIX, NPEACTAaBISATH €€ B
TpeOyeMoM (opmare ¢ HCIOJIB30BAaHMEM HH()OPMAIIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX
TEXHOJIOTHI; MPOrpaMMUPOBAaTh MUKPOIIPOLIECCOPHI SI3BIKAMHU HU3KOTO M BBICOKOTO YPOBHS;
MPOU3BOJNTH BBIOOP MUKPOKOHTPOJUIEPOB; MCHONB30BaTh WH(POPMALMOHHBIE TEXHOJIOTUH
Opd  [POSKTHPOBAHMM MAalIMH W OpraHuM3alud HuX  paboThl;  aHAJIW3HUPOBATh
TEXHOJIOTHYECKHUH MPOLECC U OLECHUBATh PE3yJIbTaThl BHIIOIHEHUS paloT.

B LIEJIOM YCIIEIIHOE, HO HE CHCTEMHOE BJIaJIeHHE HaBbIKAMHU YTEHUS W OIEHKH JaHHBIX;
AITOPUTMOM Pa0OTBl MHUKPOIIPOLIECCOPOB; CHOCO0aMU aApecalii; METOAMKAMHU PEIICHUS
WH)XEHEPHBIX 3aJad C HCIIOJb30BAHUEM OCHOBHBIX 3aKOHOB MEXAHUKH, 3JCKTPOTEXHHUKH,
THIIPABIMKH, TEPMOJUHAMUKH M TETJIOMACCOOOMEHA; apU(PMETUUECKUMH U JIOTUYECKUMH
KOMaHJJaM{; KOMaHIaMH TePEChIIKN TaHHBIX; CUCTEMaMHU PEphIBAHUN W PETUCTPHI OOIIETO
yIpaBJICHUSL.

HEY/JIOBJIETBO | OOYyJaroLIMiics:

puTEIbHO -

HE 3HaeT 3HAYMUTEIILHOM 4YacTH IIporpaMMHOI0 Marcpuajia, IUIOXO OPHUCHTHUPYETCA B
Marepuale; He 3HaeT 0a30BBIX MOHITHI U ONpPEeICHU; apXUTEKTYPbl MUKPOIIPOLIECCOpa;
o011eil mocinenoBaTenbHOCTH Mponeayp (GyHKIIMOHHPOBAHUS MPOIeccopa; KIacCH(PUKAIIIN
COBPEMEHHBIX MHUKPOKOHTPOJUIEPOB; S3BIKOB MPOrPaMMHUPOBAHHUS HHU3KOTO U BBICOKOTO
YpOBHS; cucTeM M (hopMaT KOMaH]; OpPraHU3allid BUPTYaJIbHOM MaMATH; HAa3HAYCHHS W
OpraHM3alliy KAII-NAMSATH, HE 3HAeT NPAKTHKy INPHUMEHEHHs Marepuana, IOIyCKaeT
CYIIECTBEHHBIE OIINOKH;

HE YMECT HCIIOJIB30BaThb MCTOABI W IMPUCMBI; HE YMCCT OCYHICCTBJIATH IIOMCK, XPaHCHUC,
00paboTKy M aHaJM3 HHPOPMAIUH U3 PA3TMYHBIX HCTOYHUKOB U 0a3 TaHHBIX, IPEICTABIISATH
ee B TpeOyemMoM ¢Qopmare C HCIOJIb30BAaHUEM HH(POPMAIMOHHBIX, KOMIBIOTEPHBIX W
CETEBBIX TEXHOJIOTHI; IPOrPaMMHUPOBATh MUKPOIIPOLECCOPHI SI3bIKAMH HU3KOI'O U BEICOKOTO
YpPOBHS; TPOM3BOJUTH BBHIOOP MHUKPOKOHTPOJICPOB; HCIIOJb30BaTh HH(OPMAIMOHHBIC
TEXHOJIOTHH TIPH TMPOCKTUPOBAHMM MAIIMH W OPraHU3alMk WX PAOOTHI; aHAIM3UPOBATH
TEXHOJIOTUYECKUI nmpouecc M OUCHUBATHL PE3YJIbTATHI BBIIIOJTHCHHUA pa60T; A0IIyCKacT
CYIICCTBECHHBIC OI]_[I/I6KI/I, HCYBCPCHHO, C 6OJ'IBIHI/IMI/I 3aTpyAHCHUSAMU  BBITIOJIHACT
CaMOCTOATEIbHYI0 paboTy, OONBIIMHCTBO 33JaHUH, HPEITYCMOTPEHHBIX IIPOTPAMMOit
JMCIUIUIAHBI, HE BBITIOJIHEHO;

O6y‘-1310HIHI7[CH HE BJIaJCCT HAaBbIKaMU YTCHHA W OLUCHKH JAHHBIX; HEC BJIAACCT aJITOPUTMOM
paboThl MHUKPOIIPOLIECCOPOB; CIIOCOOaMU aipecaliii; METOJUKAMH PEIICHUS MHKXEHEPHBIX
3aJad C HCIIOJb30BAHUEM OCHOBHBIX 3aKOHOB MEXAHHMKH, 3JEKTPOTEXHHUKH, THMAPABIUKH,
TEPMOAMHAMUKU H TeHHOMaCCOO6MeHa; aqu)MeTI/I‘IeCKI/IMI/I 1 JJOTUYCCKUMH KOMaHIaMMH,
KOMaHJaMH TIIE€PECBIIKM JaHHBIX; CHUCTEMaMHU HpepI)IBaHI/Iﬁ H PETUCTPHI o61uer0
yIpaBlieHHs, JOITyCKAeT CYIIECTBEHHbIE OINOKH, ¢ OOIBIINMHU 3aTPYAHEHUSIMU BBITIOIHSAET
CaMOCTOSITETIbHYIO Pa0OTY, OOJIBIIMHCTBO PEAYCMOTPEHHBIX IPOrPaMMON JUCIUTLIHHEI HE
BBIIIOJTHEHO.

4.2.2. Kputepuu OlleHKH J1a00OPATOPHBIX padoT

[Tpu BeIMOTHEHUY JTA0OPATOPHBIX paOOT O0YUAIOIIUICS IEMOHCTPHUPYET:

3HAHMA: MaTeprasa, U3y4YeHHOTO B X0/I€ BHITIOJIHEHUS JTA0OPATOPHOU padOTHI.

YMEHHS:

sbdexTuBHO paborath ¢ uUHPOpMANHEH, TOJYYEHHOW B XOJe
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1a00paTOPHBIX ~ MCCIENOBAaHUM, NPUHUMATh NPAaBUIbHBIE pEHIEHUS B paMKax
paccMaTpUBaEMOI TEMBI.

BJIa/IeHHe HABBbIKAMM: pellleHUs NMpodhecCUOHATBHBIX 3a/l1a4 HA OCHOBE 3HAHUU U
YMEHUH, MOTYyYEHHBIX B XO/I€ BBHIOIHEHUS JIa0OpaTOPHOU pabOThI.

KpuTtepun oieHKH BBINOJIHEHUS JJA0OPATOPHBIX PpadoT

OT1ian4Ho o0yyJaromuiics AeMOHCTPUPYET:

- 3HaHUS TEOPETUYECKOro MaTepHaia Mo COOTBETCTBYIOIIEH TeMe
JabopaTOpHOM pabOTHI;

- 3HaHWE aJTOPUTMA BBITOJHEHHS TA0OpaTOPHOI pabOTHI;

- MpaBUJIBHOE BBHIMOJHEHNE IPAKTHYECKOHN YyacTu 1abopaTopHoi paboTh;

- HaJIeKAIINM 00pa30M BBIITOJIHEHHBIH OTUYET 110 JabopaTopHOi padboTe;

- TIpaBWJIBHBIE OTBETH HA KOHTPOJIEHBIE BOMPOCHI K JIA0OPaTOpHOI padoTe.

Xopomo o0yyJaromuiics AeMOHCTPUPYET:

- 3HaHUS TEOPETUYECKOro MaTeprasa Mo COOTBETCTBYIOIIEH TeMe
nmabopaTtopHOH paboTEH;

- 3HaHWE aJrOpUTMa BBITIOTHEHHS J1a00paTOpHON PadoTHI,

- TMPaBUIBHOE BBITOJIHEHUE MTPAKTHUECKON YacTH J1abopaTOPHOH paboThI €
HE3HAYUTEIIHHBIMU 3aMCUAHUSIMH;

- OTYeT Mo JTabopaTOpHOH paboTe, BBHITIOHEHHBIN ¢ HE3HAYUTEILHBIMU
3aMEYaAHUSIMU;

- TpaBUIBHBIC OTBETH HA KOHTPOJIHBIE BOIPOCHI K JIA0OPaTOPHOH padoTe.

YaoBiaeTrBopuTeIbHO 00yJaronuiicst TEeMOHCTPUPYET:

- TOBEPXHOCTHOE 3HAHUE TECOPETUUECKOr0 MaTepualia o COOTBETCTBYIOIICH
TeMe JIabopaTOPHOI paboTHI;

- OTCYTCTBHE BJaJICHHS AJITOPUTMOM BBITIOTHEHHSI 1a00paTOpHOH paboThI,

- BBIMOJIHEHHUE TPAKTHYECKON YacTH JJAOOPATOPHOM PabOTHI C 3aMEYAHUSIMH,
TPeOYIOIIMMHU T0Pa0OTOK;

- OTYeT MO JJaboPaTOPHOI paboTe, BBIMOIHEH HEOPEIKHO CO 3HAYNTEITHHBIMU
3aMEYaHUSIMU;

— MPaBUJIBHBIC OTBETHI TOJILKO Ha YaCTh KOHTPOJIbHBIX BOIIPOCOB K
J1a00paTopHOii paboTe.

HeynoBiieTBoputeabHO o0yJaromuiics AeMOHCTPUPYET:

- OTCYTCTBHE TEOPETUYCCKHX 3HAHMIA 110 JJa0OpaTOpHOii padoTe;

- HeNpaBWILHBIN Pe3ybTAT BHIIOIHEHUS TabopaTopHol paboThl;

- 700 OTCYTCTBHE BBIIIOJHEHHUS OTYETA, JINOO OTYET BBINOJIHEH C
HapyleHneM TpeOOBaHUH.

4.2.3 Kputepuu OlleHKH YCTHOT0 OTBETA MpPH codeceq0BAHUM

B nponecce cobecenoBanusi 00y4arouiuiicss AeMOHCTPUPYET:

3HAHMSI: MaTepualia, U3YYEHHOIr0 MO paccMaTpuBaeMOil TeMe, a TakKe JIPYrux
BOIIPOCOB, JIOTUYECKHU CBS3aHHBIX C JaHHOM TEMOMU.

yMeHusi: copMHpOBaHHOE yMeHHE paboTaTh C H3YyUYCHHOU HHOOpMaLUEH,
NPUHUMATh TPABUJIBHBIE PEIICHHUs B paMKax paccMaTpUBaeMOM TeMbl, MpeasiaraTh
ONTUMAJIbHBIC BAPUAHTHI PEIICHUS MOCTABICHHBIX 3aa4.

BJajiecHHe HABBIKAMHU: pelieHuss npodecCHOHANBHBIX 3aJad B paMKax
paccMaTpruBaeMOM TEMATHUKH.
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Kpurtepuun ouenku

OTaH4YHO

o0yHarLMics AEMOHCTPUPYET:

- 3HaHME MaTepuana pacCMaTpUBAeMOM TEMbl, MPAKTUKKH MPUMEHEHHS
MaTepualla, UCUEPIIBIBAIOLLE U [10CJIE10BATENbHO, YETKO U JIOTHYHO M3J1araet
MaTepuall, XOpOWIO OPHMEHTUpPYETCs B MaTepHuase, He 3aTpyAHseTcs ¢
OTBETOM IpH BUAOU3MEHEHUU 3a1aHU;

- yMeHHe paboTaThb ¢ U3YUEHHOH MH(OpMalMel B paMKax paccMaTpHBaeMoi
TEMBI, PeJJ1araTb ONTUMAlbHbIE BAPUAHTBI PELIEHUS MOCTABJICHHBIX 3a4a4;

- YCMelUHOe W CHUCTEeMHOE BilaJIeHWe HaBblKaMM paboThl ¢ WHpopMmauueH, a
TAKXKEe HaBbIKM PAaLMOHAIILHOrO peLIeHHst MpoQeccHOHallbHBIX 3ajau B
paMKax paccMaTpuBaeMON TEMAaTHKH.

Xopomo

00yYaroLMICs AEMOHCTPUPYET:

- 3HaHWe MaTepuaa, He JOMYCKAeT CYIECTBEHHbIX HETOYHOCTEH;

- B LI€JIOM YCIELIHOE, HO COAeprKallihe OTAeNbHbIe Mpobesbl, yMeHHe paboTaThb
C U3y4YeHHOH MH(pOpMaLMeil B paMKax paccCMaTpUBAaeMOH TeMbl M MpeaaraThb
BapUaHThl PELLIEHHS [0CTaB/IEHHbIX 3a/1a4;

- B LEJOM YCIELIHOE, HO COAeprkalllee OTAesbHble MpoOeNbl Wi
COMpOBOXKakOLLeecs OTAC/IbHbIMHU OLUMOKAMU BJIaJIeHUE HaBbIKaMH paboTbl ¢
uHpopmaurei M pelleHUs NpodecCHOHanbHLIX 3a1a4 B pamkax
paccMaTpvBaeMON TEMaTHKH.

yIlOBHETBOpHTeJ]bHO

o0yuvarouuiics AeMOHCTPUPYET:

- 3HaHUs TOJIbKO OCHOBHOIO Marepuaia, HO HE 3HaeT JAeTallei, Jomyckaer
HETOYHOCTH, JOMYCKAeT HETOYHOCTH B  (OPMYJIMPOBKAX, HapyllaeT
JIOPMYECKYIO MOC/eI0BaTe/IbHOCTb B M3JI0XKEHUH MaTepHana;

- B LEJIOM YCIellHOe, HO He CHCTEeMHOE yMEHMe paboTaTb ¢ H3y4eHHOM
uHpopMaLMeld B paMKax paccMaTpHBaeMOH TeMbl W MpeajiaraTb BapHaHTbI
pELLIEHHs OCTaBJIEHHbIX 3a1a4;

- B LGJIOM YCMELUIHOE, HO HEe CHUCTEeMHOE BJaJeHHE HaBblKaMH padoTbl ¢
uHpopMaLMed W pewleHus NpPo(eccCHOHallbHbIX 3adad B paMKax
paccMaTpUBaeMOH TEMaTHKH.

HeynosjierBopure/ibHO

oOyuaroluiics:

- He 3HAaeT 3HAUMTENIbHOM 4YacTW MPOrpaMMHOrO MaTepuaia, MJ0Xo
OpPUEHTHpYETCsl B paccMaTpuBaeMOW TeMaTHKe, He 3HAeT MPaKTHKY
NPUMEHEHHs 3YYeHHOr0 MaTepuana, 10MycKaeT CyLeCTBEHHbIE OLIHMOKH;

- He ymeet paboTaTh ¢ M3yuYeHHOH MH(OpMalHMell B paMKax paccMaTpUBaeMoi
TeMbl, NpeajaraTb BapUaHTbl PELUeHHs MOCTaBJCHHLIX 3ajay, AOMycKaeT
CYUIECTBEHHble OLIMOKH, HEYBEepeHHO, ¢ OOoNbLIMMH  3aTpyAHEHHUSIMHU
OTBeuaeT WM He OTBEYaeT COBCEM Ha 3a/laHHbIe BONPOCHI;

- oOydarouuics He BJlaAeeT HaBblkaMW palOoTbl ¢ WH(OpMaLMeH, a Takke
HaBbIKAMH pellieHus NMpodecCHOHANbHBIX 3a7a4u B paMKaxX paccMaTpUBaeMOH
TEeMaTHKH.

Paspadbomuux: oouenm, Bonzun A.B. &

(MOAMHKCH)
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