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1. KpnTeplm U CpeACTBA OLCHUBAHUSA KOMIIeTeHIINii 1 HHAUKATOPOB UX NOCTUKCHUS, (l)opanyeMbe JUCIHUILINHOH (MOL[y.]'[eM)

Kon n Kon u HanmeHoBanme Pe3yjabTaThbl 00yUYeHHSs 0 JHCHHUILIHHE (MOIYJIIO) OueHo4HbIE
HAMMEHOBAHHE HHIUKATOPA(OB) OueHo4yHbIe CPeICTBA cpeacrsa
KOMIIeTEeHIIUH AOCTHIKEHHS 3namo Ymems Bnaoemo TEKYIEro KOHTPOJISl | MPOMEXKYTOYHON
KOMIIETEHIINH aTTecTalluu
U/ onx2.1. pumenser (popMyIIMpOBaTh TPEOOBAHHS K
dyHnamenTanbHbIe POrpaMMHOMY 0GECTICYEHHIO,
MaTEeMaTH4CCKHEC, HEe00X0JUMOMY TI0JI530BaTENI0;
€CTECTBEHHOHAYYHBIE U BEIONHATS TeHCTEMS HO
obueHHIKeHEpHbIE 3arpy3Ke H3y4aeMbIX CHCTEM;
SHaHUA B HPUMEHSATH TI0JTyYEHHbIE
TpOECCHOHANBHOM OCHOBHEIC HaBBIKA PabOTHI C H3y9aeMbIMH HABBIKAMU
OIIK-2. Criocoben ACATCIPHOCTH UHPOPMAIUOHHBIE cHCTeMaMH B paboTe ¢ ApyruMu [PUMEHEHUS .
TPUMEHSATE OCHOBHBIX KOMIUICKT SaRatH A
W ongs, Tipuserser TEXHOJIOTUH U pOrpaMMaMH; IPUMEHSTh b BIOTHCHIS
€CTECTBEHHOHAYYHBIE 2. e — OCHORHEIE HE(OPMAIHOHHEIE MH()OPMAIIMOHHBIX 1aBoDATODHLIX I
> paTop DK3aMCHAI[MOHHbIE
nu 06H_IeI/IH)KeHepHI:-Ie MCETOAbI TCOPECTHICCKOT'O TEXHOJIOTUU U
CPENICTBA, KOTOPHIE TEXHOJIOTUH M IPOTPAMMHBIE IPAKTHIECKUX PaboT; OueTH!
3HAHUA, U 3KCIIEPUMEHTAJILHOTO HPOTPaMMHBIX THIIOBbIE 321aHHS TI0 Pe3yibTarsl
AHAJIMTHYECKUE HICCIICIOBAHHS B TNPUMCHSIOTCS HPH CPe/CTBA, KOTOPBIC CPEJICTB, KOTOPhIE
BapI/IaHTaM ISt TEKYILIETr0 KOHTPOJIA
METOIbI B . pelennu 3axa4 HCTIONB3YIOTCS IIPH PEIICHAH | KCr1oNb3yI0Tes IIPH
. npodeccoHanbHOMI o o BBIITOJIHEHHS PACUYETHO-
npoQeCcCHOHATBHON npodeccnoHanbHOMI 3a/1a4 po¢eCCUOHATBHON pelIeHnn 3a1au N
JEATENBHOCTH . rpaduueckoi paboThl
ACATCIIbHOCTH IOEATEIIbHOCTH. IEATEIILHOCTH, HpO(beCCI/IOHaJILHOI/I
JEATENBHOCTH

N[ orix-2.3. Uctionb3syer
€CTECTBEHHOHAYUHBIE U
OOIIEHHKEHEPHBIE
3HAHUS B
npodeccruoHaTbLHOM
NEATENHHOCTH

OCYIIECTBIISITh O€30MMaCHOE
TEXHHUYECKOE UCIIOIb30BaHME,
TEXHUUYECKOE 00CITy)KUBaHHE,
JIMArHOCTHPOBAHHUE M PEMOHT

AIEKTPHYECKOTO U
3JIEKTPOHHOT'0 00OPYIOBaHUS B




I1K-5

Cnocoben
OCYLIECTBIIATh
6e3omacHoe
TEXHUYIECKOE
HCIOJIhb30BaHME,
TEXHUYECKOE
oOciy)kxuBaHue,
JINarHOCTUPOBAHKE U
PEMOHT
3JIEKTPOOOOPYI0BAHI
s1 U CPENCTB
ABTOMATUKHU
HaBUTAITUOHHOI'O
000pyI0BaHUS U
CHCTEM CBSI3H Ha
MOCTHKE B
COOTBETCTBUH C
MEXIYHAPOJAHBIMH U
HAIMOHAIIbHBIMU
TpeOOBaHUIAME

W/ k5.1 Ymeer
OCYIIECTBIISATH
6e30macHOe TEXHUIECKOE
HCIIOIb30BaHKE
3JIeKTPOOOOPYIOBAHUS U
CPE/ICTB aBTOMATUKU
HABUTAIIHOHHOTO
000pyIOBaHUS U CUCTEM
CBSI3U HA MOCTHKE B
COOTBETCTBUH C
MEXAYHAPOIHBIME U
HAIMOHAIBHBIMH
TpeOOBAHUAMY;

UM nxs2 YMeer
OCYIIECTBIIATH
0e30macHoe TEXHHYECKOe
o0ciTy)XxrBaHHE
3JIEKTPOOOOPYIOBAHUS U
CPE/CTB aBTOMAaTUKH
HaBUTallMOHHOTO
000pyIOBaHUS U CUCTEM
CBSI3U HA MOCTHKE B
COOTBETCTBHH C
MEXTyHapOIHBIMU U
HalMOHAIBLHBIMU
TpeOOBaHUAMU;

U] nkss YMmeer
OCYIIECTBIISATH
Oe3omacHoe
JIMArHOCTUPOBAHUE U
PEMOHT CyI0BOTO
AJIEKTPOOOOPYIOBAHUS 1
Cpe)ICTB ABTOMAaTHUKU

COOTBETCTBHH C
MEXIyHapOIHBIMU U
HaI[OHAJILHBIMH
TpeOOBAHUAMY;

OCYIIECTBIIATH Oe301macHoe
TEXHHYECKOE HCIIOIb30BaHME,
TEXHHYECKOE 00CITyKHBaHNE

CyIOBOM KOMIIBIOTEPHOM
nH(pOpPMALMOHHOI CHCTEMBI B
COOTBCTCTBUU C
MEXIYyHapOIHBIMU U
HaIlMOHAJIbHBIMH
TpeOOBaHUAMIL.




HAaBUTALIHOHHOT'O
000pyIOBaHUS U CUCTEM
CBSI3H Ha MOCTHKE B
COOTBETCTBHH C
MEXAYHApOJAHBIMH U
HalMOHAIBHBIMH
TpeOOBaHUAMU;

I1K-6

CnocobeH
OCYILIECTBIISTh
6e3omnacHoe
TEXHHUYECKOE
UCIIOJNIb30BaHME,
TEXHHIECKOE
o0cIiTy)XxuBaHHe
CyIIOBOM
KOMITBIOTEPHOU
HHPOPMAITMOHHON
CHCTEMBI B
COOTBETCTBUH C
MEXAYHapOJHBIMH U
HallMOHAJILHBIMU
TpeOOBaHUIMU

U nxe1. YMeeT
OCYILIECTBIISTH
0e30MacHOe TEXHUYECKOe
UCIIONIb30BaHHE
KOMITBIOTEPHOU
HHPOPMATHMOHHOM
CHCTEMBI B COOTBETCTBHU
C MEXXTyHApOIHBIMU H
HalMOHAIBLHBEIMU
TpeOOBaHUSAMU;

U] ne2 YMeer
OCYILIECTBIIATD
0e30macHoe TEXHHYECKOe
o0cITy)KHBaHHE CY/I0BOI
KOMIIBIOTEPHOU
nHpopMaMOHHOH
CHUCTEMBI B COOTBETCTBHU
C MEX/IyHapOJHbIMHU U
HalMOHAIBLHBIMU
TpeOOBaHUAMU;




2. Onenka ypoBHsi c()OPMHPOBAHHOCTH KOMIIeTEHIMH (MHANKATOPOB MX 10CTHKEHH)

Ioka3zarenu IIxaJjia 1 KpUTEPHHU OLEHKHU YPOBHA CHOPMHUPOBAHHOCTH KOMIIETEHU U (MHAUKATOPOB MX A0CTUKEHH)
OLICHUBAHUSA
KOMIIeTeH U Huske noporosoro . . .
Moporoeetii («ydosremsopumenvioy) MpoaBuHyTHIi («Xx0pouioy) Boicokuii («omauunoy)
(MHAMKATOPOB MX («neyooeremseopumenshoy)
JIOCTUKEHUS)
oanora YpoBeHb 3HAHUI HUXKE MuHMMaIbHO TOMYyCTUMBINA YPOBEHB YposeHb 3HaHHI B 00BEME, YpoBeHs 3HaHUIT B 00BEME,
3HAHUH MHHUMAJIBbHBIX TPEOOBAHHUH. 3HAHMH. COOTBETCTBYIOIIEM ITPOTpaMMe COOTBETCTBYIOLIEM ITpOrpaMMe
Wmenu mecTo TpyObIe OMNOKH. JonyeHs! He rpyOble OIIHOKH. MIOJITOTOBKH. HOATOTOBKH.
Jlony1eHbl HEeKOTOPbIe HOIPELIHOCTH.
Hannuue [Tpu BBIMOTHEHUH CTaHIAPTHBIX [TponeMoHCTPUPOBaHBI OCHOBHBIC [IponemoHcTpUpoBaHbl Bce OCHOBHBIE | [IpomeMOHCTpUpOBaHbI BCe OCHOBHBIC
yMeHui 3aJJaHuil He POJIEMOHCTPUPOBAHBl | YMEHHS. YMEHHUSI. YMEHHUSI.
OCHOBHBIE YMEHHSI. BeinonHeHb! TUIIOBBIE 3aJaHUS C HE BeinosHeHb! Bce OCHOBHBIC 331aHKs ¢ | BBHINOIHEHB! BCe OCHOBHBIE U
Wwmenu mecto rpyObIe ONIHOKH. rpyOBIMHU OIIHMOKAMH. HEKOTOPBIMU MOTPEITHOCTSIMH. JIOTIOJTHUTENBHBIC 3aaHus 0€3 OIUOOK U
BeInonHeHs! Bee 3a1aHus, HO HE B BEINONHEHBI Bee 3a1aHus B IOJTHOM MOTPEIIHOCTEH.
HOJIHOM 00BeMe (OTCYTCTBYIOT 00BEMe, HO HEKOTOpBIE C HeJJoUueTaMU. | 3aIaHHs BBIIOJIHEHBI B IOJHOM 00beMe
HOSICHEHUSI, HETIOJIHBIC BBIBOJIBI) 0e3 HeI0YeTOB.
Hanuuue [Ipy BBITOJTHEHNH CTAHAAPTHBIX NmeeTcs MUHIMaNbHBIH HabOp [TponemoncTpHpOBaHBI 0a30BbIE [IponeMoHCTPHPOBaHBI Bce OCHOBHEIE
HABBIKOB 3aJaHUi HE MPOJICMOHCTPHUPOBAHBI | HABBIKOB IS BBITOJTHEHUS HAaBBIKH IIPH BBITIOJIHCHUH YMEHHUSL.

(BJ1aleHHEe ONBITOM)

0a30BbIC HABBIKH.
Hwmenun mecto rpyObIe OMIHOKH.

CTaHAAPTHBIX SaI[aHI/Iﬁ C HCKOTOPbIMH
HEA0UYCTaMU.

CTaHAAPTHBIX SaHaHI/Iﬁ C HCKOTOPbIMH
HCJO0YCTaMHU.

BrImosHEeHBI Bce OCHOBHBIC U
JIOTIONTHUTENBHEIC 3aJaHus 0e3 OIHUOOK 1
HOTPEIIHOCTEH.

IIponemMoHCTpUpPOBaH TBOPUECKU I
MOJXO0JI K PELICHUIO HECTaHAaPTHBIX
3a1ad4.

Xapakrepucruka
copMupOBaHHOCTH
KOMMETEeHIIUH

Komnerennnu gaxTuuecku He
c(hOPMHPOBAHBI.

Nmeronuxcs 3HaHUN, YMEHUH,
HaBBIKOB HEZOCTATOYHO IS
penIeHust MPAaKTHYECKUX
(mpodeccruoHaBHBIX) 3a1a4.
Wi

3adyeTHOe KOJMUEeCTBO OaIOB HE
HaOpaHO COTIIACHO
YCTaHOBJICHHOMY JIMANa30Hy

CdhopMUpOBaHHOCTH KOMIIETEHIIHI
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

Nmeromuxcst 3HaHUM, yMEHUIH,
HaBBIKOB B [IEJIOM JOCTAaTOYHO /IS
pELICHUs IPAKTHYECKUX
(npodeccnoHanbHBIX) 3a/1a4.

NI

Habpano 3aueTHOE KONMHMYIECTBO OAIIIOB
COIJIACHO YCTAHOBJICHHOMY JTHAIa3oHy

CdopMupoBaHHOCTH KOMIIETSHIIHIA B
[IEJIOM COOTBETCTBYET TPEOOBAHUSM.
Hmeromuxcst 3HaHUM, YMEHUH,
HABBIKOB JIOCTaTOYHO JIJISI PEIICHHUS
CTaHIAPTHHIX MPO(PECCHOHATBHBIX
3amad.

nim

Habpano 3a4eTHOE KOJIHYECTBO OAIIIOB
COTJIACHO YCTaHOBJIICHHOMY JHAIa30Hy

ChopMUpOBaHHOCTH KOMITETCHIIHI
MOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Nmeromuxcs 3HaHUM, yMEHHM, HABBIKOB
B MIOJTHOH Mepe OCTaTOYHO IS
pelIeHUs CIO0XKHBIX, B TOM YHCIIC
HECTaHIAPTHBIX, TPO(PECCHOHATBEHBIX
3amad.

W

Ha6pano 3a4eTHOE KOTUIECTBO OAIIOB
COTJIACHO YCTAHOBJICHHOMY JMAIa30HYy




3. Kputepuu u mkaJjia oneHMBaHHUs 3a1aHUIl TEKYIIEr0o KOHTPOJIsA

3.1 Kpurepuu u 1IKaia OLleHUBAHUSA J1a0OPATOPHBIX/IIPAKTUYECKUX padoT

C menplo pa3BUTHS YMEHHH M HaBBIKOB B paMKaxX (HOpPMUPYEMbIX KOMIIETEHIHHA 10
JTUCIUIUIMHE TIPEIIONaracTcss BBIIIOJHEHHE JIA0OpaTOPHBIX W MPAKTUYECKUX paboT, YTo
HO3BOJISICT PACHIMPHUTH TNPOLECC MO3HAHMSA, PACKPHITh MOHMMAHHE MPUKIAJHON 3HAYMMOCTH
OCBaMBAEMON TUCIUTUIMHBI (MOIYJIIN).

[Tepeuenp mabOpPaTOPHBIX M MPAKTHUECKUX PAOOT, ONMMCAHWE TOPSAIKA BBIIOIHEHHUS U
3alUThl paboThl, TPeOOBAaHUS K pe3ylbTaTaM paboThl, CTPYKTYpPE U COIACPKAHUIO OTYETa U T.II.
IpeJICTaBJIEHbI B 3JIeKTpoHHOM Kypce B DUOC MI'TVY.

Ouenka Kpurtepuu oneHuBanus

3amanue K 1a00paTOpHON U MPAKTHYCCKON pabOTe BBITIOJIHEHO B COOTBETCTBHH C
Buvinoaneno BapuantoM. OTdeT Mo J1abOPaTOPHON/IPAKTUYECKOW padoTe IMOJArOTOBIEH B
COOTBETCTBHU C TPEOOBAHUSIMU.

3aumeno [TosHOTa OTBETOB HA BOIIPOCHI MTPENOAABATENS IPH 3aLIUTE PaOOTHI.

3.2 Kpurepuu 1 1mkaia OeHUBaHUs pacyeTHO-rpaduueckoil paboThl

PacuerHo-rpaduueckas padora (PI'P) nmpennasnavyena s GOpMHpPOBAHUS M TPOBEPKU
3HAHUW U YMEHHUI B paMKax OIEHHWBAEMbBIX KOMIIETCHIIMH 0 TUCHUILTHHE (MOayito0). [lepeuenn
KOHTPOJIBHBIX 3aJJaHUM, PEKOMEHJALMH 110 BBIITOJTHEHHUIO MPEICTABICHBI B JJIEKTPOHHOM KypCe B
SUOC MI'TVY.

B ®OC BkiIrO4EH TUIIOBOM BapHaHT KOHTPOJIBHOTO 3aJaHMS.

«Pa3paboTka MUKPOKOHTPOJUIEPHOIN CUCTEMBI BBIBOIa MH(OpMaIUK Ha 0a3e MUKPOKOHTpOJUIEpa
Atmega»

Ouenka Kpurtepuu oneHuBanus

3ananue Kk PI'P BBIMONHEHO B COOTBETCTBUU C BapHaHTOM. OTYeT MOATOTOBJIEH B
COOTBETCTBMM C TpeboBaHusMH. [IpencraBneH  pa3pabOTaHHBIH — TPOEKT,
Buvinoaneno TIOJTBEPKAAIOINI  paboTOCIIOCOOHOCT MPOTPAMMHOTO  O0ECHEYEHUSI CXEMBI,
coOpaHHOH B COOTBETCTBHM C 3aJaHHeM, B pabOTe pacKpbITHl BHIOpaHHbIE
NIPOTPAMMHBIE U CXEMHBIE PELICHUS

3aumeno IloHOTA OTBETOB Ha BOIIPOCHI NIpeogaBaTeJist Mpr 3alIUTE pa6OTLI.

4. Kpurepyu ¥ IIKajJa OLEHMBAHHUA pPe3yJbTAaTOB OOYYECHHS MO AMCUHMILINHE
(MoyJ110) IPU NMPOBeIeHUH NPOMEKYTOYHON ATTECTALUM

4.1 KDI/ITGDI/II/I 1 IIKaJ1a ONCHUBAHUS PE3YITATOB OCBOCHUA NHUCHUITIINHBI C 3K3aMEHOM

Jns  UCUMIUIMH, 3aKaHYMBAIOIIMUXCS  HK3aMEHOM, pe3yJbTaT IPOMEKYTOUYHOMH
aTTecTallid CKIajblBaeTCs W3 0auioB, HAOpaHHBIX B XOJ€ TEKYIIETO KOHTPOIS U MpHU
MIPOBEICHUH PK3aMEHA:

B ®OC BKkI10YEH CIUCOK BOMPOCOB K AK3aMEHY WM TUIIOBOM BapUAHT HK3aMEHAIMOHHOIO
Outera:



Bonpochl 1y npoBepkd C()OPMMPOBAHHOCTM 3HAHMH MW (WIH) YMEHHH YacTH
komnerenuuu OIIK-5:

1. TlonsitHe «MHKpPOTPOIECCOP», «MUKPOKOHTpOIUIepy». Kiaccudukanus THIIOBBIX
MHUKPOIIPOILIECCOPOB U MUKPOKOHTPOJLIEPOB.

2. OCHOBHBIC XapaKTEPUCTHKU MHKPOIPOIIECCOPOB.
3.  TlonynpoBonHukoBas namsite. OCHOBHbIE XapaKTEPUCTHKU.

4.  Mukpokontpoiiep ATMega328P. OcHoBHblE XapaKTepUCTHKH. OpraHusanus
HaMSTH.

5. Muxkpokontpomiep ATMega328P. Cucrema xkomana. Kiaccudukamms 1o
byHKIMOHATHLHOMY HazHaueHUI0. OnepaHipl.

6.  Muxkpokontpomiep ATMega328P. CtpykrypHas cxema sijgpa. CueTYuK KOMaH]I.
Crek. Peructpsl.

7. Muxkpoxontposuiep ATMega328P. Peructp craryca SREG. ®naru.

8.  Pazpabotrka mnporpammHoro obOecrneuenuss MIIC ¢ wucnonb3oBaHue —S3bIKa
AccemOnep. Opranuzanus BeTBIeHUH (Ha mpuMepe Mukpokontposiepa ATMega328P).

9. Pazpabotka mnporpammuoro obecneuenuss MIIC ¢ wucnonp3oBaHUE sI3bIKA
Accemb6iep. Crek. [Tognporpammsl (Ha npumepe MukpokoHtpoiiepa ATMega328P).

10. Muxkpokoutpomiep ATMega328P. Ilopt, KaHan, pErucTpbl YIpaBICHUS U
oOMeHa nHpopMaIuei ¢ MopToM.

11. MuxpokonTtposiep ATMega328P. Pabota B pexume npepbiBaHUi.

12. Amnanoro-uudpossie u uudpo-aHaioropsie mpeodpazoparenu. Tumbl. OCHOBHBIC
xapaktepuctuku. Coop, perucrpanus u nepsudHas oopadorka napopmaiuu 8 MIICY.

Bonpocs! 1uist npoBepku copMUPOBAHHOCTH YyMeHMiT yacTu komnerenuu IK-2:
1. Crpykrypa W oOpraHuM3anys KaHaJIOB CBs3M C 0O0BeKTOM. Hopmmupyromme
npeoOpa3oBaTenu.

2.  Ilpaktuueckue acnekTsl conpspkeHus cynoBeix MIICY ¢ 00bekTOM yrpaBieHHs.
lNanpBanmyeckas paspsazka. HazHaueHne, CXeMHBbIE pelIeHUs.

Bonpoce! 3azemnenns n skpanupoBanus B cyfosbix MIICY.

[TpuHnMns nocTpoeHus BeicokoHaaekKHbIX MIICY.

[Tomexo3amuieHHocTh Ha aneMeHTax cyaoBbix MIICY.

Onektponutanne cynoBbix MIICY, aneMeHTOB neyaTHbIX 1U1aT.

Wctounuku nutanus cyaosbix MIICY.

© o N o O kW

Ob6ecnieuenne OecnepeboitHoro mutanus cyaoBbix MIICY.

Bonpocs! 1151 npoBepku c(hOpMUPOBAHHOCTH YMeHMii yacTh komneTenuuu IK-6:

1. Opranuzanyss U CTPYKTYpHbIE OCOOEHHOCTH MMKPOIPOLECCOPHBIX CHCTEM
yIIpaBJICHUSL.
2.  Opranuzanus " CTPYKTYpHBIE 0COOEHHOCTH MHTErPUPOBAaHHBIX

MHKpOHpOI_[eCCOpHBIX CUCTEM praBJ'IeHI/ISI TCXHNYCCKUMHU Cpe)ICTBaMI/I Cy,)IOB.
3. Meroap! TectupoBanus [13V.

4.  Merons! TectupoBanus O3Y.



5. TecrupoBaHue yCTpOHCTB TUCKPETHOTO BBOJ1a-BBHIBO/IA.

6. TectupoBaHue YCTPOICTB aHAJIOTOBOTO BBOJIa-BBIBO/IA.
7. OpraHuzanusi KOMIIBIOTEPHOM CETH CHUCTEMbI AMCIETYEPCKOrO KOHTPOIS H
YIIPABJICHUS.

8.  KoHTponb paboTOCHOCOOHOCTH U JOKAIM3aIUS OTKA30B B MUKPOIIPOILECCOPHBIX
CUCTEMaX.

9.  Opranuzanus SKCIuIyaTalil MUKPOIPOLECCOPHBIX CHCTEM.

10. OOGmmue TpeOoBaHUS K KOHCTPYKIIMM KOMITBIOTEPHBIX CHUCTEM KOHTPOJIS U
ynpasnenus (IIpaBuna kimaccudukanuu ¥ MOCTPOMKH MOPCKHX CYAOB. Poccuiickuii MOpcKou
PETUCTp CYIOXOCTBA).

11. TpebGoBanuss Kk ammapaTHOoMy | mnporpaMMmHoMy obOecnedenuto (IIpaBuna
KJIACCHU(PUKAIIUU U TIOCTPONKHA MOPCKUX CYIOB. POCCHIICKUIT MOPCKOM PETHCTP CYIOXOCTBA).

12. TpeGoBanusi xk koH(purypamuu cuctem (IIpaBmia KimaccupuKauu U MOCTPOHKH
MOPCKHX CyIOB. Poccuiickuii MOPCKOM perucTp cyaoXxoCTBa).

13. Hurepdeiic nomws3zoBatens (IlpaBuna kmaccudukamuy U TOCTPORKH MOPCKHX
cynoB. Poccuiickuii MOPCKOW PETHCTP CYI0XOJICTBA).

14. UWcnwitanus u npoBepku ([IpaBuna kmaccudukanuu U MOCTPOMKH MOPCKHX
cynoB. Poccuiickuii MOPCKOW PETHCTP CYI0XOJICTBA).

15. IIporpammupyembie 3nekTpoHHble cuctemsl (IIpaBuna kmaccuduxanum u
MOCTPOMKHN MOPCKUX CyNI0B. Poccuiickuii MOpCKOM PETHUCTp CY0XO/ICTBA).



TumoBo# BapuaHT 2K3aMEHAIITMOHHOTO OujeTa

MYPMAHCKUMN APKTI/I‘IECKUI/HZ VHUBEPCUTET
PK3AMEHAILIMOHHbBIN BUJIET Ne 1

110 JUCHUIIIIMHEC ((MPIKpOHpOHGCCOpHBIe CHUCTEMBI YIIPABJICHUS)

st 4 kypca cnermanbHocTH 25.05.07 — DKermmyaramnus Cy10BOTO 3JIEKTPOOOOPYI0BaHUS U
CpE/ICTB aBTOMATHKH

st 5 kypca cnermanbHocTH 25.05.07 — DKemtyaramus CyIoBOTO JIEKTPOOOOPYI0BaHUS U
CPE/ICTB aBTOMATHKMWY (3a04Hasi hopMa 00yUdeHHUs )

1. Tlonatue  «MHKpPONPOIECCOP»,  «MHUKPOKOHTpoiuiep».  Knaccudukamus — THIIOBBIX
MHKPOIIPOLIECCOPOB U MUKPOKOHTPOJLIEPOB.

2. Muxkpokontpomiep ATMega328P. Ilopr, kaHanm, perucTpsl ympaBieHuss ©u oOMeHa
nH(pOpMAITUEH ¢ TTOPTOM.

3. Tlporpammupyemsbie 3nekTpoHHbIe cuctembl (IIpaBmia kinaccuukanum U MOCTPOUHKH
MOPCKHX CyIOB. Poccuiickuit MOPCKOM perucTp cyaoXxoCTBa).

n

bunet paccmoTpeH u yTBepkAeH Ha 3aceqaHuu kadeapsl A u BT " 202 1. mpotokon Ne
buiter nepeyTBepKIACH:

3aB. kadenpoii A.B. Kaituenos

Ouenka KpuTepuu onieHKH 0TBeTAa HA IK3aMeHe

OOyuarommiicss TJIyOOKO H  TPOYHO  YCBOMJI  HPOTPAMMHBIA  MaTepHal,
HCYEPIIbIBAIONIE, MOCIEA0BATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro u3Jjaraer,
YMEET TECHO YBSI3bIBaTb TEOPUIO C MPAKTUKOM, HE 3aTPYAHIETCS C OTBETOM IIPH
BHJIOM3MEHEHUHU Bompoca. BnageeT crnenuaibHOW TEPMUHOJIOTHEH, TEMOHCTPUPYET
O0IIyI0 3PYIWLHI0 B TPEAMETHOH 00JIaCTH, HCIONB3YeT NPH OTBETE CCHUIKM Ha
Marepua ClelMaIn3upOBAHHbBIX HCTOYHUKOB, B TOM 4uciie Ha UHTepHeT-pecypcehl.

Omauuno

OOyuarommiicss TBEPIO 3HAET MaTepHall, IPaMOTHO U IO CYIIECTBY H3Jaraer ero, He
JIOITyCKasl CYIIECTBEHHBIX HETOYHOCTEHW B OTBETE HA BOIPOC, BIAJCET CIECIHATbHON
Xopouwo TEPMUHOJOTHEH Ha JOCTATOYHOM YpPOBHE; MOTYT BO3HHMKHYTH 3aTPyJHEHHS IIPH
OTBETE HA YTOYHSIIONIME BOIPOCHI II0 paccMaTpUBaeMOil Teme, B IEJIOM
JIEMOHCTPHPYET OOIIYI0 SPYAMIHIIO B IPEIMETHON 001aCTH.

O6yqa10n11/117lcs{ HUMCET 3HAHHA TOJBKO OCHOBHOI'O MaT€puajla, HO HE YCBOWI €ro
/JeTaneﬁ, JAOITYCKAC€T HETOYHOCTH, HEAOCTATOYHO IIPAaBUJIbHBIC q)OpMyJ'IPIpOBKI/I,
YOoaﬂemeopumeﬂbno IUIOXO BJIaACET CHGHI/IaHLHOﬁ TCpMHHOJ’IOFHGﬁ, AOITYCKACT CYHICCTBCHHBIC OIIHOKU
npu OTBETC, HEAOCTATOYHO OPUCHTUPYETCA B HCTOYHHUKAX CIHEHUAIU3UPOBAHHBIX
3HaHUMU.

OOyuaronuiicss He 3HAeT 3HAYUTEIBPHOW YAaCTH MPOrPaMMHOTO MarepHaia,
JOITYCKa€eT CYMICCTBCHHBIC OH_II/I6KI/I, HapyHaICHUA JIOTHYECKOH II0CJIEA0OBATCIBHOCTHU B
Heyooenemeopumenvno | M3I0XEHUHN MPOTPAMMHOTO MaTepHaja, HE BIaJeeT CIEeHHAIFHOW TEPMHHOJIOTHEH,
HE OPUECHTHUPYCTCA B HCTOUYHHUKAX CIICITUATTU3UPOBAHHBIX 3HAHUH.

Her oTBeTa Ha mocTaBIEHHBIN BOIPOC.




Orenka, oTydeHHasi Ha dK3aMeHe, nepeBoauTcss B 6amibl («5» - 20 6amnos, «4» - 15

OamnoB, «3» - 10 6amioB) m cymmmupyercs ¢ OamiamMu, HaOpaHHBIMH B XOJI€ TEKYIIETO

KOHTPOJIA.
CymMmapHble
Hrorosasi oneHka mo 0aJLIBI MO
Kpurepuu oueHuBaHus
TUCIHILTHHE JUCHUTINHE, B
TOM 4YHCJIe
BEITIOTHEHBI BCE KOHTPOJIBHBIC TOYKH TEKYIIETO KOHTPOJIS
Omauuno 91-100 P y P
Ha BBICOKOM YPOBHE. JK3aMEH ClIaH
BrITIOTHEHBI BCE KOHTPOJIBHBIC TOYKH TEKYIIETO KOHTPOJIS.
Xopowio 81-90 P Y P
DK3aMeH CllaH
KOHTpoOJIbHBIC TOYKH BBITOTHEHEI B HEIIOJTHOM 00BEME.
Yooenemeopumenvno 70-80
DK3aMeH cliaH
Heyooenemeopumenvno 69 u MmeHee KoHTponbHBIE TOYKM HE BBHITIOJHEHBI UM HE CJIaH dK3aMeH

5. 3agaHusi AMarHocTHYecKoil paldoThbl IS OLEHKH pe3yJbTaTOB O0Oy4YeHHsI 110

AUCHUILUINHE (MOIYJ0) B PpaMKaX BHYTPeHHell He3aBHCHMMOW OIEeHKM KauyecTBa
o0pa3oBaHus

OueHouHble MaTepuanbl CoAEpkKaT 3aJaHusl JJIA OLICHWBAHUS 3HAHWUW, YMEHUU W

HAaBBbIKOB, JEMOHCTPUPYIOIIHNEC YPOBCHb C(bOpMHpOBaHHOCTH KOMIICTCHIIUN U HHIUKATOPOB HX

JOCTHIKCHUS B ITPOICCCC OCBOCHUA JUCUHUIIIIMHBI (MOI[y.]'IH).

Kommekt 3amanuii pa3paboTaH TakuM oOpa3oM, YTOOBI OCYIIECTBHUTH MPOLEAYPY

OIICHKH Ka)X/I0H KOMIETeHIHU, (POPMHUPYEMBIX TUCIHUILUIMHON (MOAYJIEeM) y oOydarolerocsi B

MMCbMEHHOU (popme.

ConepmaHHe KOMIIJICKTa SallaHHi/JI BKJIIOYACT. mecmoeble 361()611-!1/!}2, npakmuko-

OpuUeHmupoBaHrHblE 3a0aHUs.

KomnuiekT 3aganuii 1MarHocTu4eckoii padoTsl ¢ NPaBUWILHBIMH OTBETAMHU

OIIK-2. Crioco0eH NpUMeHATh eCTeCTBEeHHOHAYYHbIe M 00leHHKeHePHbIe 3HAHMS, AHAJTUTHYECKUE MeTOAbI

B

npohecCHOHAJIBHOI 1eATeJIbHOCTH

1

BapuanT Ne 1 3anumuite ABOMYHBIN KO AECATUIHOTO YHUCIA 25
a. 00110010

b. 01100100

c. 00011001

d. 01100001

BapuanT Ne 2 3anumunte ABOMYHBIN KO AECATUYHOTO yucia 32
a. 00110010

b. 0010 0000

c. 01011011

d. 00111100

BapuanT Ne 3 3anumure ABOMYHBIN KOA AecATUUHOrO yucaa 30
a. 00110010

b. 0010 1000

c. 01011011

d. 00011110

BapuanT Ne 4 3anumuire ABOMYHBIN KO AECATHIHOTO gucia 20

a. 00110010
b. 00010100




c. 00011110
d. 01100001
BapuanT Ne 5 3anumure ABOMYHBIN KOA AeCATUYHOTrO yucia 10

a. 00110010
b. 11111001
c. 01011011
d. 0000 1010

Bapuant Ne 1 B ocHOBHOM 110J1€ YCIIOBHOTO TpadudecKoro o0o3HaueHus: MUKpocxeMbl cTouT ADC
(BMecTo 7?7 Ha pHCYHKe). DTa MEKPOCXEMa SIBIISICTCS:
7?7?

MHUKPOKOHTPOJIJIEPOM
aHAJ0ro-M(POBLIM NpeodpazoBaTeieM
MYJIBTUILUIEKCOPOM

o0 oTe

ONCpallMOHHBIM YCUIIUTECIIEM

BapuanTt Ne 2 B ocHOBHOM T0JIe YCIIOBHOTO rpaduueckoro o0o3HadeHus MUKpocxemsl ctout MUX
(BMecTo ??7? Ha pUCYHKE). DTa MEKPOCXEMa SIBIISICTCS:
[7?77?

MHUKPOKOHTPOJIIEPOM
aHaJIoro-uu¢poBBIM peodpa3oBaTesieM
MYJIbTHIIJIEKCOPOM

oo o

OICPAIMOHHBIM YCUIIUTECIIEM

Bapuant Ne 3 B ocHOBHOM T10Jie YCIIOBHOTO Tpaduueckoro 0003HadeHnss MUKpocxemsl ctout MCU
(BMecTo 7?7 Ha pUCyHKe). DTa MUKPOCXEMa SIBIISIETCS:

777

MHKPOKOHTPOJLJIEPOM
aHanoro-ungpoBEIM NpeodpazoBaTeeM
MYJIBTUITIIEKCOPOM

oo oW

OIICPAIMOHHBIM YCUIIUTCIICM

Bapuant Ne 4 B ocHOBHOM M0JIe YCIIOBHOTO Tpad)udeckoro 0003HA4YCHUS MUKPOCXEMEI CTOUT P> oo
(BMecTo ?7? Ha PUCYHKE). DTa MEKpPOCXEeMa SBIISCTCS:




777

MUKPOKOHTPOJLIEPOM
aHaJIoro-IM(POBBIM MpeodpazoBaTeIeM
MYJIbTUILUIEKCOPOM

oo o

OINIEPANHMOHHBIM YCHU/IUTEIIEM

Bapuant Ne 5 B ocHOBHOM TI0JI€ YCIIOBHOTO Tpaduueckoro 0003HaueHuss MEKpocxeMbl ctout DAC

(BMmecTo ??? Ha pHUCyHKe). JTa MEKPOCXEMa SIBIISIETCS:
7?7

MHUKPOKOHTPOJIIEPOM
M (ppo-aHATOTOBBIM Npeodpa3oBaTesieM
MYJIbTHIUIEKCOPOM

oo o

OICPAIMOHHBIM YCUIIUTECIIEM

Bapuant Ne 1 [Ipunnwmn padotst O3Y muHAMIYECKOTO THTIA

OJMH TPUITEP AJIA XpaHeHHUs OJHOTo OUTAa

OJIMH KOHJICHCATOD U1 XPaHEHHsI OJTHOTO OuTa
OJMH MYJIbTHUBUOPATOP AJISl XpaHEHHUS OJHOTrO OuTa
OJIMH PETHCTp JUIS XpaHEeHUs OAHOTO OnTa

oo op

BapuanTt Ne 2 AIIII kakoro Tuma 4aiie BCEro HCMOJIB3YIOT B COCTaBE MUKPOKOHTpoJLIepa’?

a.  Ha OCHOBe MpeoOpa3oBaTeseil HaNPsHKEHNE-4acToTa
b.  mociemnoBaTeabHOr0 NPUOIMKEHHUS

C.  mnapaJuiesbHBIC

d.  wumHTerpupymomme

Bapuant Ne 3 [Tpuamun pa6oter O3Y cTaTU4IECKOTo THIIA

OJIMH TPUTTEP AJISl XpaHEHUS! OJHOTO OUTa

OJMH KOHJEHCATOP [JIsl XPaHEeHUs OJJHOT0 OuTa
OJIUH MYJIbTUBUOPATOP ISl XpaHEHHST OJJHOTO OuTa
OJIMH PETUCTP IJIsl XpaHEHHsI OJJHOTO OUTa

oo o

Bapuant Ne 4 Ckonpko pa3 MOXXKHO M3MEHHUTH COJEPKMUMOE MaMATH Iporpamm Ha ocHoBe [I3Y

MacOYHOI'0 THIIa?

oxosio 1000 pa3

OJMH pa3 Ha cTaauy n3roropjaenus MK

OJIHU Pa3 Ha CTaJAUH NMPOTrPaMMUPOBAHMUS TOJIB30BaATEIEM

. HEOrpaHWYEHHOE YHCIIO pa3

BapuanT Ne 5 Uto npoucXoauT mpy NepenoTHEHHN CTOPOIKEBOT0 TaltMepa MUKPOKOHTpOJIIepa’?

oo o




a. TIepeXo] B PEKUM MOHIKEHHOTO YHEPTOTOTPEOICHS
b. (hopMHpOBaHUE CUTHAJIA 3aMIPOCca MPEPHIBAHUS
C. copoc MK

IIK-5 CnocofeH ocyliecTBJIATH 0e30MAacHOe TeXHUYECKOe HCIO0JIb30BaHHe, TeXHHYecKoe O00CIyKUBaAHMeE,
AAATHOCTHPOBAHME W PEMOHT JJIEKTPOOOOPYIOBAHHSI M CPEICTB ABTOMATHKH HABHTAI[HOHHOTO
000pyIOBaHNA W CHCTEM CBSI3M HA MOCTHKE B COOTBETCTBHH C MEKIYHAPOAHHIMH W HAIIMOHAJIbHBIMU
TpeOOBAHUSIMHU

1 | llpasuna xnaccugpuxayuu u nOCMPOUKU MOpcKux cyooe (Poccutickuti  mopckoii  peeucmp
cyooxoocmea). 3akoHuume opMyaUposKy uiu 8Cmagbme NPONyujeHHble Clo8d:

Bapuant Ne 1 AUT1-C, AUT2-C uimu AUT3-C - ecnu aBTOMaru3anusi MEXaHUYECKOH YCTaHOBKH
BBITIOJTHEHA Ha Oaze KOMITBIOTEPOB WIH

Bapuanr Ne 2 KomnbloTepHas cucTeMa JO/DKHA 00JIaaTh JOCTATOYHBIMU BO3MOXKHOCTSIMH IS
TOTO, YTOOBI BO BCEX YCIOBHSIX JKCILTyaTalldd, BKIFOYAs aBapWiiHBIC: BBIMOJHATH HEOOXOIUMBIC
ABTOHOMHBIC OIEPAIMK, TPUHUMATH KOMAHJIbI ; TPaBWIBHO U
CBOEBPEMEHHO MH()OPMHUPOBATH

Bapuant Ne 3 KowmmbproTepHBIE CHCTEMBI JOJDKHBI HMETh KOHTPOJIb
(YHKUMOHUPOBAHUS,  OOECIEUMBAIOIIMN  COOTBETCTBYIONIYIO  CHUTHAIM3AIMIO B ciydae
HEHCIIPaBHOCTH.

Bapuant Ne 4 KabGenu mnepemaun WHGPOPMAUM JOJDKHBI OBITH JOCTATOYHO MPOYHBIMH,
COOTBETCTBYIOIIUM 00pa30M 3aKpEIIEHBbI U 3alUIIEHBI OT TOBPEKACHUH.

Bapuant Ne 5 HeucnpaBHOCTb CHCTEMBI M €€ Iepe3alycK He JOJDKHBI NMPUBOIUTH YIIPaBIsieMble
IIPOLIECCHI B WIH COCTOSTHHE.

2 | llpasuna xnaccuguxayuu u nocmpouiku Mmopckux cyooe (Poccuiickuti  mopckou  pezucmp
cydoxoocmea). 3akonuume QopmyIuposKy Ui 6cmagome NPOnyuweHHole Cl06a.

Bapuant Ne 1 AUT1-ICS, AUT2-ICS nnu AUT3-ICS - ecnii KOMIIBIOTEpHBIE CUCTEMbI OOBEANHEHBI
CETHIO B (B e1MHYI0 HHTETPUPOBAHHYIO CUCTEMY)

Bapuanutr Ne 2 KoHcTpykuusi anmapaTypbl JOJDKHA OOeCIeqrBaTh (nerkmi
AOCTYM) K 3aMEHsIEMbIM 3JIEMEHTaM U OJI0KaM U1 PEMOHTA U TEXHHUYECKOTO 00CITy )KUBAHUS

Bapuant Ne 3 McTOYHHMKH 3JEKTPHUUECKOTO MUTAHUS JAOJDKHBI UMETh (KOHTPOJIB) UX
WCIPaBHOTO COCTOSIHUS. B ciydae OTKIOHEHHH MapamMeTpoB HMIIM MCUE3HOBEHUS JI000ro M3 BHIOB
MUTaHNA JOJDKEH OBITh MPETYCMOTPEH (aBapuiiHO-TIpenyNpeanTeIbLHbII CHTHAJ)

Bapuant Ne 4 Kanan nepenauum uHGOpPMalWU JOKEH HENPEPHIBHO
(CaMOKOHTPOJMPOBATBLCA) C IEIbI0 OOHAPYKEHHS OTKa30B B HEM caMOM M cOOEB B Iepeiaye
uHpopMaIuu Ha y3nax. [Ipu oOHapy)KeHUH HEUCIIPaBHOCTH JIOJDKHA CpadaThiBaTh CHTHAM3AIINS

Bapuant Ne 5 OTka3 ofHOW YacTH MHTETPUPOBAHHOM cHCTEMBbI (MO, OJIOKa ammaparypbl WM
MTOICHICTEMB! ) HE IOJDKEH (BAUATH Ha
(yHKIIMOHMpPOBaHMeE APYrHX YaCTeil), HCKII0Yasi T¢ QYHKIUH, KOTOPBIE HEIOCPEJICTBEHHO 3aBUCST
0T MH(pOpMaIMK 0TKA3aBLIETO HJIEMEHTa

3 | llpasuna wxnaccuguxayuu u nocmpoiku Mmopckux cyoos (Poccuiickuii  mopcxou  pezsucmp
cyooxoocmaa). 3axkonuume hopmyauposKy Uil 6Cmagobhie NPonyujeHHvle cloea.

BapnaHT Ne 1 I/IHTCFpI/IPOBaHHaﬂ CUCTCMA - KOMIIBIOTCPHBIC CHUCTCMBI, B3aMMOCBS3aHHBIC JIA




o0ecrieyeHust (IeHTPAJIM30BAHHOI0) [0CTyNna K HH(OpMAalMU OT (ot
AAaTYNKOB U YNIPaBJIeHHUs NpoueccaMm)

BapuanTt Ne 2 Kax b1t 3aMeHSIEMBIH 3JICMEHT JJOJDKEH OBITh BBIITOJIHEH TaK, YTOOBI €r0 MOXHO OBLIO

(1erxko u 0e30macHo 3aMeHUTH) 1 00CTy)XKHBaTh. Bce 3aMeHseMble 3JIEMEHTHI JOJKHBI
OBITH BBITIOJIHEHBI TaK, YTOOBI (MckJII0oYaANINCh HMX HeNpaBHJIbHOE
MOAKJIKYEHHe M YCTaHOBKA). B ciyuasx, Koraa 3TO HEBO3MOXHO BBINIOJIHUTH, JOJDKHA OBITh
MPEIyCMOTPEHA COOTBETCTBYIOIIAS YETKAsI MaPKUPOBKA.

Bapuant Ne 3 [IporpammHoe oOecrieueHre U WHPOPMAIHsl KOMIBIOTEPHOW CUCTEMBI JOJKHBI OBITH
3alUILIEHBI OT (oT MOBpeXkIeHNH MJIN YTPATBhI) U3-3a IOTEPH IEKTPUUECKOTO MUTAHMUSL.

Bapuant Ne 4 Ecni xaHan nepegayi HHPOPMAIHH UCIIONB3YETCS s ABYX U 00JIee OTBETCTBEHHBIX
(GYHKIMA, OH JOJDKEH OBITh (pe3epBupoBaHHbIM). Pe3epBupoBaHHbBIC
KaHaJbl Tepeadnl JAHHBIX TOJDKHBI MPOKIIAABIBATECS OT/IEIHHO W Ha BO3MOXKHO OOJNBINEM yIaJIeHUN

JPYT OT JIpyTa.

Bapuant Ne 5 (AnlbTepHATHBHBIE) CPE/ICTBA YIIPABIEHUS, HE3aBUCUMBIE OT
MHTETPUPOBAHHON CHCTEMBbI, JOJKHBI OBITh IPEyCMOTPEHBI AJIs1 BCEX OTBETCTBEHHBIX (DYHKIMH.

Ilpasuna kaaccupukayuu u nocmpouku Mmopckux cyoos (Poccuiickuii mopckot —peaucmp
cydoxoocmea). 3akonuume GopmyIuposKy Ui 6cmagome NPOnyuweHHole Clo6a.

Bapuant Ne 1 IIporpammupyemsriii torudeckuii koaTpoiuiep (PLC) — koMIbloTepHOE yCTPOHCTBO,
BBIIIOJTHEHHOC B BUJC KOHCTPYKTHBHO
(caMoCTOATEIbHOr0 PYHKIMOHAILHOTO MOAYJIS) U NPeAHAa3HAYCHHOE JUTS BHITIONHEHUsT (QYHKIUH
YIIpaBJICHHUS M KOHTPOJIS CyJJOBBIMH MEXaHU3MaMH M TIPOIIECCAMHU.

Bapuant Ne 2 3ammra nporpamMMHoro obecriedenus. J{nsi oOecriedeHrs: 3alIUTHI MPOTPAMMHOTO
o0ecredeHus: OT CIIy4aiHOTO WJIM HECAaHKIMOHUPOBAHHOTO BMEIIATEIbCTBA, CIIOCOOHOTO MPUBECTH K
M3MEHEHHUSIM B IpOrpaMMax yIpaBjeHHs WIM BEIMYMHAX MPENEIbHBIX 3HAYEHHH KOHTPOJIHPYEMBIX
napamMeTpoB KommbroTepHbIX cucteM kateropudt I, II u Il gomkHBl mnpegycMaTpuBaThCs
COOTBETCTBYIOILINE KOHCTPYKTHBHBIE CpPEJCTBA W OPTraHMU3ALMOHHBIE MEPOIPUSTHA. Y Ka3aHHBbIE
CpeACTBa W MEPONpPHUATHA [ODKHBI OOeclednBaTh 3aIUTy KaK OT HENOCPEACTBEHHOrO, IPH
(U3NUECKOM KOHTAKTe C CUCTEMOM, TaK U OT (YnajieHHOro BMelaTe1bCTBA).

Bapuanr Ne 3 PesepBupoBaHHBIC KOMIIBIOTEPHBIC CHUCTEMBI JOJDKHBI IOJydaTh IHTAHUE 110
(oTHeabHBIM (puaepaM), JODKHBI OBITh 3alIMIIEHBI OT KOPOTKHX
3aMbIKaHUH U IEPErpy30K OTACIbHBIMU YCTPOUCTBAMH 3aILUTHI.

Bapuant Ne 4 IlepeximodueHne MeXAy pPE3CPBUPOBAHHBIMH KaHajlaMH HE JOJDKHO BBI3HIBATH
(napymennii) B nepenavye MHGOPMAIMKM U B HENPEPHIBHOM (DYHKIIMOHUPOBAHUH
cucreMsl. [Ipyu aBTOMaTH4YECKOM MEPEKIIOUECHUH JODKEH MOAaBaThCSl CUTHAT (AIIC).

Bapuant Ne 5 Ecim Tpebyercss myOnmpoBaHWME OOBEKTOB YIPABICHHS W pa3MENICHHE WX B
Ppa3INYHbIX IMOMCHICHHUAX, TO I3TO XK€ Tpe6OBaHI/Ie CJICAYyCT MNMPUMECHATH U K HUX
(KOMNIBIOTEPHBIM CHCTEMAM YNPABJIEHUS M KOHTPOJISA).

Ipasuna knaccugpuxkayuu u nOCMpouxu Mopckux c¢yooé (Poccutickuii mopckoi  peaucmp
cy0oxoocmea). 3akonuume QopmyIuposKy Ui 6cmagbme NPOnyuweHHble Cl064.

Bapuantr Ne 1 V3en - Touka HOJIKIIOYEHUS K (moAKIIYEHUs K IIHHAM)
obmena uHdopMarmen.

Bapuant Ne 2 Jlns moBbIIICHUS] O0TKa30yCTOWYHBOCTH KOMITBIOTEPHON CHUCTEMBI €€ armapaTrHoe M
nporpaMMHoe obecreueHue JIODKHO HMETh (MODYJbHYIO HMepapXu4ecKyro

CTPYKTYPY).




Bapuant Ne 3 Anmaparypa W KaOelbHBIE Tpacchl KOMIBIOTEPHBIX CHCTEM JOJDKHBI OBITH
PACHOJIOKEHBI TaK, YTOOBI OBUIO HMCKIIOUCHO HX (3J1IeKTPOMATHUTHOE
B3aHMOBJIMSIHHE), 2 TAK)KE TIOMEXHU OT JPYroro 000pyAOBaHHS.

Bapuant Ne 4 KommsloTepHasi cucTeMa JJOJDKHA OBITh MOCTPOCHA TaKUM 00pa3oM, YTOOBI B CiIydae
BBIX0/Ia €€ U3 CTPOsI OOBEKTHI YIIPABICHUSI aBTOMATHYECKH TTPUBOIWINCH B (B HanMeHee
ONACHOE COCTOSIHHE).

Bapuanr Ne 5 Kananm mepemaum JaHHBIX IOJDKEH OOecTieuyMBaTh Iepeaady Bceld HeoOXOoamMoin
nH(DOpMAaITUN B (peajJibHOM) BpEMEHHU U NPEAOTBPAIATH (npeBbillIeHHE)
o0BeMa nepenaBaeMoii HHPOPMAIIHH.

IIK-6 Crnoco0eH ocymecTBJISTh 0e30macHoe TeXHHYECKOe HCIOJb30BaHHe, TeXHHYeCKoe O00CIy:KUBaHUe
CyI0BOil KOMIBbIOTEPHOH HHGOPMALUMOHHON CHCTEMbI B COOTBETCTBMH C MEKAYHAPOAHBIMM H

HaIlMOHAJIBbHBIMH TpeﬁOBaHl/lﬂMl/l

1

Bapuant Ne 1 [lepsuunyro npoBepky padorocnocodHoctr LCD-nmucruies Ha konTpoiuiepe HD44780
MOYKHO TIPOBECTH:

a) MOJKIIFOYHMB CBETOIMON K JTMHUH E munbl ynpasienus. Eciu ecTh cBeueHue — UCIUICH HCTIPaBeH
b) moak/i0YMB MOTEHIMOMETP KO BXOAY HANpsi:KeHUs1 KOHTpacTHOCTH. Eciin ecTh m3MeHneHune
SIPKOCTH 3HAKOMECT NMPH NMepeMelleHUH ABHKKA — INCIIeii ncnpaBeH

C) MOJKIIIOYMB CBETOAMOA K JjuHMM RS mmHbl yrpaeineHus. Eciu ecTh cBeueHHEe — IUCIUICH
UCIIPaBeH

d) moakIOYMB MOTEHIMOMETP K JTUHUHU RS mnHbl ynipasienus. Eciu ecTh CBeueHHE 3HAKOMECT MPU
MEePEMEIICHUH ABUKKA — JTUCIUIEH UCTIPABEH

Bapuant Ne 2 O0mivie mpu3HAKH BCTPAaUBAEMBIX MUKPOKOHTPOJUIEPOB:

a) KOMIIaKTHBIC pa3Mephl U HAJTMYIHUE PaTuaTopoB is 3QPEKTUBHOTO OTBO/IA TEIUIa

b) oproroHanbHOCTH BHYTPEHHHX PErHCTPOB MHKPOKOHTPOJUIEPA, MO3BOJISIOLIYI0 ONTHMH3UPOBAThH
CTPYKTYPY IPOTPaMMBbI

C) BcTpauBaeMblii MUKPOKOHTPOJUIEP HMEET apXUTEKTYpPY, 00JIEr4arolIyto paboTy ¢ BelIeCTBEHHBIMU
quciiaMu

d) Bce HeoOXoaMMBIe pecypchl (MaMsTh, YCTPOWCTBA BBOAA-BbHIBOAA M T.JI.) PACIOJIATAIOTCS HA
OHOM KpPHCTaJLJIe ¢ POLECCOPHBIM SIAPOM

Bapuant Ne 3 Kakas uadopmanus 3anuceBaeTcsi B CTeK NpH 00pabOTKe NMpephIBaHMs?
a) COJepKUMOE CUSTUNKA KOMAH/ Ha MOMEHT IPEepPhIBAHHS

b) mporpamma 06pabOTKH MPepPHIBAHMS

C) comepKUMOE PEerrcTpa yKas3aress cTeKa

d) aapec moamporpaMmbl 00pabOTKHU MPEpHIBAHUS

Bapuant Ne 4 Yro Takoe dmam-namsrs (flash)?

a) JeKTPUYECKH MepenporpaMMHupyeMasi MOCTOSTHHAS MAMSATH
b) mocrosHHAsS MamATh ¢ yIbTPapHOIETOBBIM CTUPAHUEM

C) onepaTHUBHAs MaMTh C YIbTPAPHOICTOBBIM CTUPAHHEM

d) onekTpuyecku nepenporpaMMupyemas orepaTuBHas aMsTh

Bapuanr Ne 5 Ckoyibko OWT cojaep)kaT PErucTphl OOIIEro Ha3HAYCHUS MHUKPOKOHTPOJLIEpa
ATMega328P?

a) 4

b) 8

c) 16

d) 32

Bapuant Ne 1 BriOepute npaBuiibHYI0 HacTpoiiKy MuKpokoHTpoiuiepa ATMega328P: s
reHepaluy MPepbIBaHUs 1o cpesy sneune2o cuenana na eéxoode INTO B peructp EICRA HeoOxoaumMo
3amnucartb




The External Interrupt Control Register A contains control bits for intemupt sense control.

Bit T L =] 4 3 2 1 0
{0wB%) I - | - | - | - | [E== ] [ 1C10 [ [=1] I (1= I EXCRA
Read/Wri= R R R R RW R R R
Initial Vakue o 0 1] o 0 1] o 0

Table 12-1. Interrupt 1 Sense Control

ISC11 ISC10 Dascription
The low level of INT1 genarales an inlermupl requesl.

Any logical change on INT1 ganerales an interrupl request.

The falling edge of INT1 ganerales an intarmupl request.

e =l E=2 k=]

- - |o

The rising edge of INT1 generates an interrupl reguest.

Table 12-2. Interrupt 0 Sense Control

ISCo1 1SC00 Description
0 The low level of INTD generates an interrupt request
1 Any logical change on INTO generates an interrupt request
1 0 The falling edge of INTO generates an interrupt request
1 1 The rising edge of INTO generates an interrupt request

a) 0000 0010
b) 0000 1000
c) 0000 0011
d) 0000 1100

Bapuant Ne 2 BriOepure mnpaBwibHYyI0 HAacTpoWKy MHKpokoHTpoiuiepa ATMega328P: s
TeHepaluy NpepbIBaHus no cpesy eHeuinezo cuenana na éxooe INT1 B peructp EICRA Heobxoaumo

3anucartb
The External Interrupt Control Register A contains control bits for intemmupt sense control.

Bit 7 & 5 4 3 2 i a
{Eni) I - ] - 7 - 7 = ['men | scie | et | mces | excma
RzaciiWras R R R =) AW ] R G
initial Vaise o a o o a o o [
Table 12-1. Interrupt 1 Sense Control
ISC11 15C10 Description
a [i] The low level of INT1 generales an inlermupl requesi
i} 1 Any bogical change on INT 1 ganerales an interrupl request.
1 [i] The falling edge of INT1 generales an inlerrupl request.
1 1 The rising edge of INT1 generates an interrupl request.
Table 12-2. Interrupt 0 Sense Control
ISCo1 ISC00 Description
0 0 The low level of INTD generates an interrupt request
0 1 Any logical change on INTO generates an interrupt request
1 0 The falling edge of INTO generates an interrupt request
1 1 The rising edge of INTO generates an interrupt request

a) 0000 0010
b) 0000 1000
c) 00000011
d) 0000 1100




Bapuant Ne 3 BriOepure mnpaBuiIbHYIO HAcTpOWKy MHUKpoKoHTpoiuiepa ATMega328P: mns
TeHepaluu TpepbiBaHuS 1o ¢poumy eneuwneco cuenana Ha exode INTO B peructp EICRA
HEO0XOIUMO 3aIHCcaTh

The External Interrupt Control Register A contains conftrol bits for intermupt sense control.

Bit T L] 5 4 3 2 1 0
Do) I - | - | - | - |m11[u1n[mﬂ1[m| EXCRA
ReadVrite R R R R R RAY AW RW
Initial Value o L/ 5] o i 1] o 0
Table 12-1. Interrupt 1 Sense Conirol
ISC11 1SC10 Description
4] [i] The low level of INT1 generales an interrupl request
4] 1 Any logical change on INT1 generales an interrupl request.
1 4] The falling edge of INT1 generales an inlerrupl request.
1 1 The rising edge of INT1 generates an interrupl reguest.
Table 12-2. Interrupt 0 Sense Control
1SCo1 ISC00 Description
0 The low level of INTD generates an inferrupt request
1 Any logical change on INTO generates an interrupt request
1 0 The falling edge of INTO generates an interrupt request
1 1 The rising edge of INTO generates an interrupt request

a) 00000010
b) 0000 1000
¢) 00000011
d) 0000 1100

Bapuant Ne 4 BrpiOepute npaBuiIbHYI0O HacTpoiKy MuKpokoHTpoiuiepa ATMega328P: s
reHepaluy TpephiBaHus no ponmy enewne2o cuenaia Ha exode INT1 B peructp EICRA
HEO0XOIMMO 3aIHcaTh

The External Interrupt Control Register A contains control bits for interrupt sense control.

Bit 7 8 5 4 3 2 1 a
|xE5) - 1T - 1T - T - ] wen | ®cw | meo | =cm | mcaa
ReacVrie R R R R Fow T R o

Initial Vakue o a a o a o o a

Table 12-1. Interrupt 1 Sense Control

1SC11 ISC10 Description
[i] i} The low level of INT1 generates an inlerrupl request
[i] 1 Any logical changa on INT1 ganerales an intamupl request.
1 [i] The falling edge of INT1 generales an inlamupl request.
1 1 The rising edge of INT1 genarates an interrupl reguesl.

Table 12-2. Interrupt 0 Sense Control

ISCo1 ISC00 Description
0 0 The low level of INTD generates an interrupt request
0 1 Any logical change on INTO generates an interrupt request
1 0 The falling edge of INTO generates an interrupt request
1 1 The rising edge of INTO generates an Interrupt request

a) 0000 0010
b) 0000 1000




C) 0000 0011
d) 0000 1100

Bapuant Ne 5 BrpiOepute mnpaBuiibHYI0O HAacTpolKy MHKpokoHTpoiuiepa ATMega328P: s
paspelnieHus mpepbiBanus 1Mo BHemHemy curHany Ha Bxozae INTO B peructp EIMSK HeoOxomammo
3ammcaTh

Bit
0x1D (0x3D) |
Read/Write

Initial Value

a) 00000001
b) 00000010
c) 00000000
d) 00000011

1 0
INT1 INTO I EIMSK
RW R/W

0 0

o D1 jwm
=] B E
=] B B
o Dfi e

6
R
0

(=] BN B

Bapuant Ne 1 Beibepute npaBuiibHbIN BapUaHT NOAKIIOYESHUS] CBETOMOAA K MUKPOKOHTPOJLIEPY:

a) b) npasurbrbii omeem C) d)

+5V +5V /f/ /‘V/.,

US| ISP MK‘K]_‘:'I MK

Bapuant Ne 2 BrpiOepute npaBWiIbHBIE BapHaHTBl MOJKIIOUCHHS KIII0Ya K MHUKPOKOHTPOJUIEPY
(BHYTpEHHHE MOATATUBAIOIINE PE3UCTOPHI TOPTA BHIKIIOYEHBI):

b) npasunvrviii omeem C) d)
+5V ,T‘+5V )P+5V

a)
o wl - o

Bapuant Ne 3 Kakoii HOMHUHAI TOJIXOAMT Ui CONPOTHBIICHUS B IIEMIM CBETOJMOJIA, €ClIU padouee

HalpspkeHue cBetoauona paBHO 3B, pacuernbeiii Tok 10 MA, a MUKPOKOHTPOJUIEp MHUTAETCA
HarpspkeHuem SB:

+5V

MK 4

a) 200m

b) 200 Om
c) 2000 Om
d) 20000 Om

Bapuant Ne 4 Ha kakyl0o MUHUMAIbHYIO MOIIHOCTh TpeOyeTCs BBIOpATh PE3MCTOP HOMHUHAIOM
300 Om, eciu pacyeTHbIH TOK 10 MA:




+5V

MK o4

a) 0,0625 Bt
b) 0,125 Br
c) 0,25Br
d) 0,5Bt

Bapuantr Ne 5 Kakolfi HOMHHAN TOIXOMWUT IUISI COMPOTHUBJICHHS B TIEMH KIIIOYa, ©CIH

MHUKPOKOHTPOJIJIEP MUTAETCA HanpshkeHueM SB:
+5V

1
a) 200 Om
b) 10 kOm

c) 100 xOm
d) 20000 Om




