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OIIEHOYHBIE CPEJCTBA JJIS1 IPOBEJIEHUS MPOMEXYTOUYHOM ATTECTAIIUU
OBYYAIOIIUXCA ITO JUCIUIIJIMHE (MO YJIIO)

1. Obwume cBepeHUs

1. | Kagenpa MaremaTuky, GU3UKH U HTHOOPMALMOHHBIX TEXHOJIOTHH

2. | HampaBnenue noaroToBKu 44.03.05 Ilegarornueckoe o0pazoBaHue (C ABYMsI MPOGHIISIMH ITOATOTOBKH )
3. | Hampasnennocts (mpodwmnm) | Marematnka. Pu3nka

4. | Mucrumimaa (MOITYIH) b1.0.18.07 ®usndeckast JIeKTPOHUKA

5. | ®opma obyueHus OYHas

6. | I'og Habopa 2020

2. lNepeyeHb KOMMeTeHL NN

OIIK-2. Crioco0OeH yJacTBOBaTh B pa3padOTKe OCHOBHBIX M JIOTIOJHUTEIHHBIX 00Pa30BaTEIHHBIX IIPOTPaMM,
pa3pa6aTI)IBaTI) OTACIBHBIC NX KOMIIOHCHTHI (B TOM YHUCJI€ C UCITIOJIb30BAHUEM I/IHQ)OpMaHI/IOHHO-KOMMyHI/IKaIII/IOHHBIX

TEXHOJIOTHUH)

OIIK-8. Criocoben OCYIHICCTBJIATDH NNEAArorid4CeCKyro ACATCIbHOCTE HA OCHOBC CIICHUAJIbHBIX HAYYHBIX 3HAHUH




3. Kpurepun u noxka3arejii ONeHHBaHNs KOMIETCHINIH HA PA3JIMYHBIX 3Tanax ux popMupoBaHust

9Tan KpuTtepuu u noka3zarejn oneHMBAHUS KOMIeTeHIUH
OPMHPOBAHUS ®DopMbI KOHTPOJIS
(bopmup dopmupyemast P P
KOMIIETEeHLIHH c¢(opMHPOBAHHOCTH
KOMIIETEHLINA 3HaTh: Ymets: Baagern: .
(pa3neJibl, TEMBbI KOMIIeTEeHIHii
JUCIHUTLIAHBI)
®usnueckue ocuossr | OIIK-2, OIIK-8
MTOJTYTIPOBOAHUKOBOM HABBIKAMH PEIICHUS
MHUKPODJIEKTPOHUKH MIPUHIIAIIBI TIOCTPOCHUS U MPaKTUYECKUX 3a]1ad;
OCYIIIECTBISATE aHATH3 CTPYKTYP
[MpuHIHIIE CTPYKTYPHYIO OpTaHU3aIHIO BM. owetneats crioco0amMu OpUEHTALUHU B
MTOCTPOCHUS ammaparHbIX U IPOTPaMMHBIX CPEICTB uenécoo R po¢heCCHOHATBHBIX AKTHBHOCTH Ha 3aHATHAX
MHUKPOAJICKTPOHHBIX OBM, P MCTOYHHMKAX MH(pOpMaImu BrImonHeHue 1a00paTopHBIX
MPUMEHCHUS JJIs1 PEIICHUS N
puOOPOB U (>KypHAaJIBI, CAHTHI, paboTt: pelieHue 3a1a4
o KOHKPETHBIX 3a]1a4, UCII0JIb30BaTh
YCTPOHUCTB B3aMMOCBSI3b ATUX CPEACTB U - obpazoBarebHbIe TOPTAJIBI); Pemmenvie nHAUBUAYATBHBIX
B CBOEH paboTe CTaHIapTHBIC
OCHOBBI peanu3anuu onucanue (HyHKIMOHUPOBAHHS HA criocobamu 3a7a4
TEPMHHBI, ONIPENIEICHUS U
OTIePATHBHBIX U acceMOJIepHOM ypOBHE COBEPIIEHCTBOBAHHUS
0003HaUEHHS .
JIOJITOBPEMEHHBIX npodeccHoHaNbHBIX 3HAHUN U
3aIIOMUHAIOIIAX YMEHUH
YCTPOMICTB
OIIK-2, OIIK-8
PasButne
. HABBIKAMU PEIICHUS
KOMITBIOTEPHOMU
MPAaKTUICCKUX 3a/1a9;
APXUTEKTYPBHL. OCYILECTBIISATH aHAJH3 CTPYKTYP

Knaccudukanus u
nokosnenus OBM
ApXUTEKTypa
KOMIIBIOTEpa KaK
HepapXuIecKoe
MTOHATHE
Opranuzanus
KOMITBIOTEPHBIX
cUcTeM

apXI/ITCKTypy OCHOBHBIX THUIIOB
coBpeMeHHbIX BM, MeTonpl
YIpaBIECHUS BHIYACITHTEIbHBIMA
npoueccaMu

BM, onenuBath
1[EJIECO00Pa3HOCTh MX
MPUMEHEHUS IS PEIICHUS
KOHKPETHBIX 33/1a4, HCII0Ib30BaTh
B CBOCH paboTe cTaHapTHBIE
TEPMHUHBI, OTNPEICICHUS U
0003HaYeHHUS

croco0amMu OpUCHTALUHU B
npo¢heCCHOHATBHBIX
MCTOYHHMKAX MH(pOpMaLUH
(KypHaJIbI, CalThI,
o0pa3oBareIbHbIC TOPTAIIBI);
criocobamu
COBEPIICHCTBOBAHUS
npodecCHOHANBHBIX 3HAHUH 1
YMEHUM

BeinosnHeHue 1adopatopHbIX
pabort: pemeHne 3a1aq
Pentenne nHIMBUTYaTBHBIX
3amaq

Ikana oneHUBAHUS B paMKaX 0aJJIbHO-PEeHTHHIOBOI CHCTEMBI: «HEYIOBIETBOPUTEIHHO» — 60 OaIIOB U MEHee;

— 81-90 6amoB; «oTmuHO» — 91-100 GannoB

«YIOBIETBOPUTENHHO» — 61-80 0aiIoB; «XOpoIIo»




4. KpuTtepum v mIKaJIbI ONEHUBAHUSA

4.1 BXxogHo€ TECTUPOBAHNE

IIponeHT npaBUIILHBIX OTBETOB o 60 61-80 81-100

KonmuecTBo 6ansioB 3a penieHHBIA TeCT 0 1-3 4-5

4.2 BoInoJiHeHHe J1a00paTOPHBIX padoT: pelieHne 3a1a4

— 5 Oamna BBICTAaBISIETCS, €CJIHM CTYACHT PEIIMI BCE PEKOMEHJIOBAHHBIC 3aJIaud, MPABHIBHO H3JIOXKWI BCE
BapUaHThl UX PEIICHUs, apryMEHTHPOBAaB HX, C 00s3aTeNbHON CCHIJIKOM Ha COOTBETCTBYIOILIME HOPMATHBBI
(ecyu IO COAICPIKAHUIO ATO HEOOXOIUMO).

— 3 Oamna BBICTABIISIETCS, €CIIM CTY/ACHT peImni He MeHee 85% peKOMEHIOBaHHBIX 3ajjad, MPaBUIIBHO H3JIOXKUIT
BCE BapHaHTbl PELICHUs, apryMEHTHPOBAB HX, C 00S3aTeIbHON CCBUIKOW Ha COOTBETCTBYIOIINE HOPMATHBBI
(ecyd IO CoAepKAHUIO STO HEOOXOIUMO).

— 1 Gann BeICTaBIIsICTCS, €CIIM CTYACHT peIlI He MeHee 65% PeKOMEeHJOBaHHBIX 33/1a4, IPAaBUJILHO U3JIOKHI BCE
BapuaHThl WX PCIICHUA, APTYMEHTHUPOBAB HUX, C O6$133TGHLHOI>'I CCBIJIKOM Ha COOTBETCTBYIOIIIUC HOPMATHUBLI
(ecyd IO CoAepKAHUIO STO HEOOXOIUMO).

— 0 06amioB - eciM CTYICHT BBINONHMI MeHee 50% 3amanust, W/HiIN HEBEPHO yKa3ajl BapUAHTHI PELLICHHUS.

4.3 Pemienne HHAMBUAYAJIBHBIX 32124

— 5 Oamna BBICTAaBISIETCS, €CJIHM CTYAEHT PEIIMI BCE DPEKOMEHIOBAaHHBIC 3a/laud, MPABHIBHO H3JIOXKWI BCE
BapUaHThl WX PEIICHUs, aprYMEHTHPOBAB UX, C 00s3aTeNbHON CCHUIKOM Ha COOTBETCTBYIOIIME HOPMATHBI
(ecyu IO COAEPIKAHUIO ITO HEOOXOIUMO).

— 3 Gana BBICTaBIISIETCS, €CIIM CTYASHT peIui He MeHee 85% peKOMEeHIOBAHHBIX 3ajjad, MPaBUIIBHO H3JI0XKUIT
BCE BapUaHThI PEIICHUs, apryMEHTHPOBAB HX, C O0S3aTeNbHON CCHUIKOW HAa COOTBETCTBYIOIINE HOPMATHBBI
(ecy 110 CoAepKAHUIO ATO HEOOXOIUMO).

— 1 Gami BBICTaBIISCTCS, €CIIU CTYJCHT PEIIWI He MeHee 65% peKOMEeHJOBaHHBIX 33/1a4, TPABUILHO U3JIOKHII BCE
BapHaHTBhl MX PEIICHUS, apryMEHTHPOBAaB MX, C O0A3aTENIbHON CCBHUIKOM Ha COOTBETCTBYIOIIUE HOPMATUBBI
(ecy 110 CoAepKAHUIO ATO HEOOXOIUMO).

— 0 6amioB - eciM CTYJCHT BBIONHWI MeHee 50% 3a1anusl, W/IITH HEBEPHO yKa3a BApUAHTHI PEIICHUS.

4.4 Kputepuu OIleHKH BBICTYIUICHHE C MTPE3eHTaIMel (Jokian, pedepar)

XapakTepuCTHKA BBICTYILUIEHHS ¢ Pe3eHTanmmneit KOJIHYEeCTBO 0aJ1JI0B

Conepxanue

CdhopmynupoBana 111 paboThI 0,5
[oHATHBI 3a1a4X U X0 PabOTHI 0,5
Hubopmarius H3JI0KeHA TIOJTHO U Y€TKO 0,5
WnmocTparmn ycunuBatoT 3Q(EKT BOCIIPUATHS TEKCTOBOH YaCcTH 0,5

uHGbOPMAITTH
CrenaHbl BEIBOIBI 0,5

OdopMiteHue npe3eHTANUH

EnuHbli cTrns odopMieHHS 0,5

Tekct sierko unrtaercs, JOH COYETACTCs C TEKCTOM U rpadukoit 0,5

Bce mapamerpsl mpudTa X0opomio mogo0paHsl, pasMep mpudTa 0,5
ONTHMAJIbHEIN 1 OAMHAKOBEIM Ha BCEX Clakiax

KiroueBble ciioBa B TEKCTE BBIJCICHEI 0,5

¢ dekT npeeHTALNU

Ob1m1ee BrieUaTIeHHE OT MPOCMOTPA MIPE3CHTAINA 0,5

Max KoJn4ecTBO 0aJ1JI0B 5

5. TunoBble KOHTPOJIbHbIE 3aJaHUSA U MeTOANYECKHE MaTepHAaJIbl, oNpe/e/solie NPoueaypbl OleHUBAHUS
3HAHWi, YMeHUi, HABBIKOB W (WJH) ONBITA [eATEeJbHOCTH, XapaKTEePH3YIOIIUX 3Tanbl (OPMHUPOBAHMA
KOMIIeTeHIIHI B pouecce 0OCBOeHHUsI 00pa30BaTeIbHOM MPOrPaMMBbI



5.1 TunoBoe MHANBUAYATBbHOE 3aaHHe
1. Ionxyunts OyneBy GYHKOMIO W3 TaOMMLBl HCTUHHOCTH M HAa4depTUTh (YHKIHOHAJIBHYIO CXEMy AT ee

peanu3aiuu.

Bxompr Brixon
D|fC|B]| A Y
0 0 0 0 0
0 0 0 1 0
0 0 1 0 0
0 0 1 1 0
0 1 0 0 0
0 1 0 1 0
0 1 1 0 0
0 1 1 1 0
1 0 0 0 0
1 0 0 1 0
1 0 1 0 1
1 0 1 1 0
1 1 0 0 0
1 1 0 1 0
1 1 1 0 0
1 1 1 1 0

2. Ilepeuncnuth JBOMYHBIE 4-X pas3psAlHbIC YMCla HAa BbIXOAax 3amiesikd. IlepeBecTd TeTpalbl Ha BBIXOIE B

IMECTHAAUIATUPUIHYIO CUCTEMY CUHCIICHUSA.

O[Tl T Tt
ﬂll llﬂﬂ {] m— 4
llﬂ UI] 0 0 2

D: Ma- Qs
D, [Par Q2
TIETTb-

D fume L0

T

w3 ) m3 ead

3. IlepeuncnuTh IeCATHYHBIE BBIXOAHBIC CHUTHANBI (IOKA3aHWS MHIUKATOPA) IS KaXIOTO BXOAHOIO HMILYJIbCA.
IlepeBecTn momyueHHBIE pe3yIbTaThl B BOCBMEPUUHYIO cUCTeMy cuMcieHud. [lepeBectu necstudHble yncna: 18;

73; 965 B xon AJIK.
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4. Hepe‘II/ICHI/ITB 3HAYCHUS CUTHAJIOB HAa BBIXOAC MYJIbTUIIICKCOPpA JIs Ka)l(I[Oﬁ T'pynnbl UMITYJIBCOB.
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MeTtonu4eckne MaTepuaibl, ONMpeaessiionye Nponexypbl ONeHMBAHNSA 3HAHMI
1. Tomyuuts OyneBy QYHKIMIO W3 TaONMIBl MCTHHHOCTH M HA4YePTUTh (PYHKIHOHAJIBHYIO CXEMy [UIsd ce

peanu3aiuu.
D-C-B-A=Y

OTtBet: Y=D-—C-B-—A
HE

H

2. llepeuncnuTh OBOMYHBIE 4-X pa3psAHBIC YHCIA HA BBIXOAAX 3amienku. llepeBecTw TeTpaasl HA BBIXOAE B
IECTHAALATUPUYHYIO CUCTEMY CUUCIICHUS.

OtBerT:

I/IMHy.]]I)C a. D3D2D1D0 — 1001, (916);

Nmmymse b: D;D,DiDg— 1001 (916) (maHHBIE COOTBETCTBYIOT MMITYIIBCY a, T. K. OBUTM 3aXBadeHbI JI0 TOTo, Kak Bxod E
nieperren ot 1 k 0);

Nwmnynsc ¢: D;D,DiDy — 1010 (Ase);

Nmmymse d: DsD.DDy — 1010 (Ays) (IaHHBIE COOTBETCTBYIOT HUMITYJIBCY C, T.K. OBUIM 3aXBadeHbl IO TOTO KaK
M3MEHIIOCH COCTOsTHIE BXONOB D3D,D;Dy);

Nmmymec e: D;D,D1Dy— 1101 (Dyo)

I/IMHYJ'IBC fl D3D2D1Do —0010 (216)-

3. HepeqnanTb JCCATHYHBIC BBIXOIHBIC CHI'HAJIBI (HOKa3aHI/I$[ I/IH}Z[I/IKaTOpa) 1A KaXXJI0ro BXOAHOI'O0 MMITYJIbCA.

[lepeBecTr monydeHHBIC PE3yNLTATHl B BOCBMEPHUHYIO CHUCTeMy cumciieHus. llepeBectu aecsTuunbie yucna: 18;
73; 965 B xom AJK.

OrtBert:
Umnynec a—1 HWmnynmec b—4  Umnynsc ¢ —7 HWmnynee d -9 Umnynsc e — 6 Ummynse £— 3
Nvmymee g— 0 Wmmmynee b — 2 Nvmymec i1 — 5 Wmmynee j— 8
1816=0001 1000muK; 7310=0111 001 Lamx; 965,,=1001 0110 0101 mrik.

4. Hepe‘lI/ICHI/ITL 3HA4YCHUA CUTHAJIOB HA BBIXOAC MYJIBTUIIJIICKCOPA HJIA Ka)KﬂOﬁ T'pynnbl UMITYJIBCOB.

OTBerT:

a — COCTOSTHHE BBIXO/Ia 3aBUCHUT OT THIIA MUKPOCXEMBI, HO Ha IIMHY JaHHBIX HE JOJDKHO MPOWU3BOIUTHCS HUKAKOTO
BO3/ICHCTBHS, TO €CTh BBIXOJ MOJDKEH HAXOAWUTHCS B COCTOSHHM BBICOKOrO wuMmIenanca (MynbTUTUIEKCOp He
aKTI/IBI/I3I/IpOBaH IIOKa Ha BXOJ€ aKTHUBU3allUU BbICOKI/Iﬁ HOTCHHI/Iaﬂ)

b—0 (S281S0 = 000; Io=0) £-1 ($:8:80= 001; L=1)
c -0 (SzS]S():lOO, Il :0) g—O (828180: 101, 15: 0)
d-1 (SzS]S():OlO, 12: 1) h-1 (828180: 011516 = 1)
e —0 (S:S1Sy =110; 1;=0) i—1 (S:SiSe=111;1;=1)

Bomnpocs! k 3Kk3amMeny:

Haznauenue kimouei B uQpoBoii TEXHHUKE.

Ilonsarue ynpasnsemoro conpotusienus, [Ipumepsr.

JluckpeTHble U aHaIOroBble KoY. CpaBHUTENBHBIE XapaKTEPUCTHKY.

OCHOBHBIE CXEMBI BKIIIOUEHUsI KITtouei U pyHKuuu 31eMeHToB DBT Ha Mx ocHOBe.

[aiite onpeneneHre OCHOBHBIX JIOTHUECKUX (QYHKIIHH.

Uro Takoe cepust UMC? MapkupoBKa MUKPOCXEM.

ChopmymupyiiTe moHsTHe "0a30BbIi dJIeMeHT".

JlaliTe XapakTepUCTUKY OCHOBHBIM [IapaMETPaM 3JIEMEHTA.

KpaTkue XapakTepUCTUKH pa3IMYHBIX THIIOB TPUITEPOB, MX CXEMBl, YCJIOBHBIE OOO3HAuCHHS, TaOJIUIIBI
HUCTUHHOCTH.

10. XapakTepuCTUKHA pPa3TUYHBIX IpeoOpa3oBaTenieil KOIOB, UX YCIOBHBIE 0003HAYCHHUS.

11. Curnainsl aHasoroBsle u HUQpoBbie. Cepuu HHTETPATIBHBIX CXEM.

12. Tpurrep Kak 3JIeMEHT NaMATH. ACHHXPOHHBII U CHHXPOHHBIA RS-Tpurrep

13. V3ue1 mudpoBoit anexkTpoHuKH. Komepsl, AeKonepbl MyJIbTHIIEKCOPHI, JEMYIbTHIIIEKCOPHI.

e e Al



14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

®dusnveckre MPUHIUIBI XpaHEeHUsT HH(QOpMAIMK Ha MAarHUTHOM U JIa3epHOM Hocutese. OpraHu3anus naMsaTu
wa HDD u FDD.

Knaccudukanust nHTErpaibHbIX MEUKpocxeM. [1oaynpoBogHIKOBBIE, TUIEHOYHbIC, THOPHTHEIE.
CrpykTypHas cxema U pu3ndeckre IpUHIUTIB paO0Thl 3aIOMHUHAIONINX YCTPOHCTB.

OCHOBHEIE TTOJIOKESHUS U TIPUHITAITHI MEKPOAJIEKTPOHHKH.

Kaccnduxanms u3ngennii MUKpodIeKTpoHUKH. COBPEMEHHBIC HAPaBICHUS Pa3BUTHSI MUKPOIJICKTPOHHUKH.
[Ipouecchl B OIYyNpPOBOAHUKOBBIX CTPYKTYpax.

®du3uka NporeccoB B p-n- nepexojax (OCHOBHBIC XapaKTEPUCTHKH ).

NuTerpansabie cxempl. Cepu HHTETPATBHBIX CXEM.

Curnai, ero OCHOBHBIE XapaKTePUCTHUKH, (hN3NUecKuii 1 NH(OPMAIIMOHHBIN acTIeKTHI CUTHAJIA

V371BI TUGPOBOY AIIEKTPOHUKH M HX OCHOBHBIC XapaKTEPUCTUKU

CrpykrypHas cxeMa U (pu3ndecKre MPUHIUIBI pabOThI 3aITOMUHAIOMINX YCTPOHCTB (3Y).

Haznauenue n ¢pynknum Mmukpormporeccopa (MII).

Ocobennoctu TexHooruu U merons cosganus bBUIC u CBUC.
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