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1. Kputepuu u cpejcTBa OLEHUBAHUS KOMIIETEHIIHI M HHIAMKATOPOB MX JOCTU:KEeHHsI, (POPMUPYEMbIX TUCHHUILUINHOMH (MOIYJIEM)

Koa n Koxa 1 HauMeHOBaHue Pe3yabTaThl 00yueHHs 10 THCHUTLIMHE (MOTYJII0) OueHovHbIe
HAUMEHOBaHUe UHAUKATOPA(OB) OueHo4YHbIE CpeCcTBA cpeacTrsa
KOMIIEeTEeHIIN N JOCTHKCHUSA Buames Ymyems Brnaoemws TEKYyHIEero KOHTPOJIA HpOMe)l(yTO‘lHOﬁ
KOMIETEeHIHH aTTeCTAIMH
W o2, Tpumenser (GOpMyIHpOBaTh TPEOOBAHUS K
bynnamentanbibie HPOrpaMMHOMY 00€CIIEYEHHIO,
MaTeMaTHeCKue, Heo0X0UMOMY HOJb30BATENIO;
CCTCCTBCHHOHAYIHBIC U BBIMOJIHSTh JCHCTBUS O
obien KeHepHEIS 3arpy3Ke H3yJaeMBIX CHCTEM;
SHaHus B IPUMEHSATH TIOTy4eHHBIE
MpO(ecCHOHATbHO OCHOBHbBIE HaBbIKK PabOThI C U3ydaeMbIMU HABBIKAMH
OIIK-2. CniocoGen ACATENEHOCTH UH(POPMAIHOHHEIE cHCTEMaMu B paboTe ¢ IpyruMH NpPUMEHEHHS .
MIPUMECHATDH OCHOBHBIX KOMILICKT Sa/iaHHI AT
TECTBEHHOHAYYHEI U] ork-2.2. [TpumensieT TEXHOIOTHIL H NPOTPANMANY TIPUMELHTY UH(OPMALUOHHEIX BEITOMHCHHA
COTCCTBEHHONAYTHbIC o [IPOTPpaMMHBIC OCHOBHBIE HH(POPMALMOHHbIC opMail 0., na00paTOPHBIX U DK3aMeHaI[IOHHBIE
U OOLIEHHKEHEPHBIE | METOJbI TEOPETHUECKOTO TEXHOJIOTHH
CPENICTBA, KOTOPBIE TEXHOJIOTHH M IPOTPAMMHBIE NPaKTHYECKUX PadoT; OueTHI
3HaHW, 1 DKCIIEPUMEHTAILHOTO HPOTPaMMHBIX THIOBBIE 3aHUS [0 Pezybrarst
AHATHTHUCCKIE HCCTIOIORANIS B HPHUMEHSIOTCS TIPH CpENCTBa, KOTOPHIE CDEIICTB, KOTOpHIE
i BapHAHTAM JIIsI TEKYIIEro KOHTPOJIS
. pEIIEHnH 3a1ad UCTIONB3YIOTCS IPH PEIICHHH
METOIBI B UCTIONB3YIOTCS TPH
N npoQeccHoHanbHOMI o o BBITNIOJIHEHUS PACYETHO-
PO (eCCHOHATBHOM npodecCHOHANBHOM 3a1a4 Ipo(eCCHOHANBHOMN peleHny 3a1ad s
JEATENBHOCTH . rpaduueckoii paboThI
ACATCIIBHOCTH e TCIIbHOCTH. IEeATEIIbHOCTH, HpOd)eCCI/IOHaHbHOI/I
JEATENHHOCTH

N[ orx-2.3. Ucmons3ayer
€CTECTBEHHOHAYYHbIC U
OO0IIEHHKEHEPHBIE
3HAHWA B
npodeccHoHaTbHON
JIEATENBHOCTH

OCYIIECTBIISITH Oe30macHOe
TEeXHHYECKOE HCIOJIB30BaHHUE,
TEXHUYECKOE 00CTY)KUBaHUE,
JAUarioCTUpoOBaHUC U PEMOHT

ANIEKTPUYECKOTO U
3JIEKTPOHHOT0 000PYIOBaHUS B




[K-5

Crocoben
OCYIIECTBIIATH
6e3onacHoe
TEXHUYECKOE
HCIIOJIb30BaHHE,
TEXHUYECKOE
o0cCiTy)XuBaHHe,
JIMarHOCTUPOBAHUE U
PEMOHT
ANIEKTPo0OOPyIOBAHU
sl U CPEJICTB
ABTOMATUKHU
HABHUTAIIMOHHOTO
000pyIOBaHUS U
CHCTEM CBsI3U Ha
MOCTHKE B
COOTBETCTBUH C
MEXXYHAPOHBIMH U
HAIMOHAILHBIMH
TpeOOBaHUAMU

W/ k51, YMeer
OCYILLECTBIIATH
0e30macHoe TEXHUYIECKOE
HCIIONIb30BaHNe
3IEeKTPO0OOPYIOBAHUS U
CpPEICTB aBTOMATHKU
HaBHTAIJHOHHOTO
000pyIOBAHNUS B CUCTEM
CBSI3M Ha MOCTHKE B
COOTBETCTBHUH C
MEXyHapOIHbIMU U
Hal[OHAJIbHBIMU
TpeOOBaHUAMH,

NI 152 Ymeer
OCYIIECTBIIATH
0e30IacHOe TEXHUYIECKOE
00CITy’)KUBaHHE
ANEKTPOOOOPYIOBAHUS U
CPEJICTB aBTOMAaTHKH
HABUTAIIHOHHOTO
000pYIOBaHUS U CUCTEM
CBSI3U Ha MOCTHKE B
COOTBETCTBUH C
MEKTYHAPOIHBIMH U
HAIMOHAITbHBIMU
TpeOOBaHUSMU,

N/ nxss YMmeer
OCYIIECTBIISATH
Oe3omacHoe
JIMarHOCTUPOBAHHE U
PEMOHT CYIOBOTO
IEKTPOOOOPYAOBAHHUS U
CPEJICTB aBTOMATHKHU

COOTBCTCTBHH C
MECXKAYHAPOAHBIMHA U
HallMOHAJIbHBIMHU
TpeOOBaHUAMU;

OCYIIECTBIISATH O€30MacHOe
TEXHHUYECKOE HCIIOIB30BaHNUE,
TEXHUYECKOE 00CTY)KHBaHUE

CYIOBOM KOMIIBIOTEPHOM
UH(pOpPMaIMOHHO CHCTEMBI B
COOTBETCTBHUH C
MEXYHAPOHBIMH U
HAIUOHATLHBIMH
TpeOOBaHUAMHU.




HAaBUTAITMOHHOTI'O
000pYyIOBaHUSA M CUCTEM
CBA3HU HAa MOCTHUKE B
COOTBETCTBUH C
MEXYHApOAHBIMH U
HAIIMOHATBHBIMH
TpeOOBAHUSAMU;

[1K-6

Cnocoben
OCYLIECTBIISITh
6e3onacHoe
TEXHUYCCKOC
HCIIOJIb30BaHUE,
TEXHUYCCKOEC
o0cmy)KuBaHue
CyA0BOM
KOMIIBIOTEPHOM
nH(pOpPMAITMOHHOK
CHCTEMBI B
COOTBETCTBHHU C
MEXAYHAPOIHBIMU U
HalMOHAJIbHBIMU
TpeOOBAHUSIMH

I/II[ TIK-6.1- VYmeer
OCYIIECTBIISATH
6e30TacHOe TEXHIUYECKOE
HCIIONTb30BAHUE
KOMITbIOTEPHOM
nHGOPMAIIMOHHOH
CHCTEMBI B COOTBETCTBHHU
C MEXIyHapOIHBIMU H
HaIlMOHAIBHBIMH
TpeOOBAHUSMU;

I/UI TIK-6.2. VYmeer
OCYIIECTBIIATH
0e30macHOe TEXHUIECKOE
o0ciy)xuBaHUE CyIOBOM
KOMIIBIOTEPHOU
UH(pOpPMAIIMOHHOH
CHUCTEMBI B COOTBETCTBHU
C MEXyHAPOIHBIMU U
HalMOHAJIbHBIMU
TpeOOBaHUSAMU,




2. OueHka ypoBHs ¢()OPMHPOBAHHOCTH KOMMETEHIHi (HMHIUKATOPOB X TOCTUKEHNS)

Ioxka3zarenu IlkaJjia 1 KPUTEPHHU OLIEHKHU YPOBHS c)OPMHPOBAHHOCTH KOMIIeTeHU M (MHAUKATOPOB UX JOCTH/KEHM)
OlleHHBaHUS
KOMIIeTeH i1 Huxe moporosoro . . "
Moporosslii («ydogremsopumenvroy) IpoaBunyTHIii («xopouioy) Bricokuii («omauunoy)
(MHIMKATOPOB UX («neyooenemsopumenvroy)
JOCTHKEHNS1)
HoanoTa YpoBeHb 3HaHUN HHIXKE MHuHHMMaIBHO JOMYCTUMBIN YPOBEHD YpoBeHb 3HaHHH B 00BEME, YpoBeHb 3HaHUH B 00BEME,
3HAHUH MUHHUMAJIBHBIX TPeOOBaHMUH. 3HaHHH. COOTBETCTBYIOIIIEM ITPOTPaMMe COOTBETCTBYIOIIEM IIPOTpaMme
Wmenn mecto rpyObIe OIIHOKH. Jomymens! He TpyObIe OMHOKH. MTO/ITOTOBKH. ITOATOTOBKH.
JlonyIeHpl HEKOTOpBIE MOTPEITHOCTH.
Hannuue [Tpu BBITIOJIHEHNH CTaHAAPTHBIX [TponemMoHCTPUPOBAaHBI OCHOBHBIC [TponemoncTpupoBaHbl Bce OCHOBHBIE | [TposeMoHCTpHpPOBaHbI BCE OCHOBHBIE
yMeHu i 3a7aHUH HE MIPOJIEMOHCTPHPOBAHbl | YMEHHSI. YMEHHS. YMEHHUS.
OCHOBHBIE YMEHHUSL. BeirosiHeHB! THIIOBBIE 3aJaHNUS C HE BrinosHeHBI Bce OCHOBHBIE 3a71aHusi ¢ | BBINOIHEHBI BCe OCHOBHBIE U
Wmenu mecto rpyOble OMINOKH. rpyObIMH OHIMOKaMHU. HEKOTOPHIMU HOTPEIIHOCTAMHU. JIOTIOJTHUTEIbHBIC 3a/IaHNs 0€3 OIINO0K U
BeimoniHeHB! Bce 3a1aHMs, HO HE B BeImostHEeHBI BCe 331aHKS B TIOJTHOM MOTPEITHOCTEH.
MIOJTHOM 00BbeMe (OTCYTCTBYIOT 00BEMeE, HO HEKOTOPBIC C HEIOUCTAMH. | 3aJaHHs BBITIOJIHEHBI B TIOJTHOM 00beME
MIOSICHEHUSI, HETIOJIHBIEC BBIBOIBI) 0e3 HeloUeTOB.
Hanuuue ITpu BBITIOJIHEHNH CTAaHAAPTHBIX Nmeercs MUHUMAaIBHBINH HA00D [IpoxemoHCTpHpOBaHBI 62a30BbIE [TporeMOHCTPUPOBAHBI BCE OCHOBHBIE
HABBIKOB 3aJlaHui He MTPOJIEMOHCTPUPOBAHBl | HABBIKOB IS BBINOJHEHUS HaBBIKH IIPY BBITIOJIHEHUT YMEHHS.

(B1aieHNe ONBITOM)

6a30BbIC HABBIKH.
Nmenu mecto TpyObIe OMNOKH.

CTaHAAPTHBIX 33laHUH C HEKOTOPBIMU
HeJo4YeTaMHU.

CTaHAAPTHBIX 33IaHU C HEKOTOPBIMHU
HEe04eTaMH.

BeImonHEHB! BCe OCHOBHBIE U
JIOTIOJTHATEIIbHBIE 3a/1aHns1 0e3 OINO0K 1
HIOTPELIHOCTEN.

[IponeMoHCTpUpPOBaH TBOPUYECKUI
MTOJIXOJ K PELICHHUIO HECTaHAAPTHBIX
3ajad.

XapakTepucruka
chopMUpPOBAHHOCTH
KOMIICTCHIUH

KommeTeHimu GpakTuuecku He
c(hOpMUPOBAHEI.

Nmeromuxcs 3HaHUM, yMEHUH,
HABBIKOB HEJJOCTATOYHO ISt
peLICHUS IPAKTUUECKUX
(mpodeccroHaNbHBIX) 33/1a4.
nJn

3adyeTHOEe KOJINYECTBO OaIOB HE
HAaOpaHO COTIIACHO
YCTAaHOBJICHHOMY JIHAIa30HY

CdopMHUpOBaHHOCTH KOMIICTEHITHIA
COOTBETCTBYET MHHUMATbHBIM
TpeOOBAHUSM.

Nmeromuxcs 3HaHUH, YMEHUIA,
HABBIKOB B II€JIOM JOCTATOYHO JJIS
pEIICHUS MPAKTHIECKUX
(mpodeccroHaNbHBIX) 3a1a4.

i

Habpano 3a4ueTHOE KOJUYECTBO OAIIIOB
COTJIACHO YCTAaHOBIICHHOMY IHAIa30Hy

CchopMrpoBaHHOCTh KOMIIETEHIIHA B
[EJIOM COOTBETCTBYET TPEOOBAHHSM.
MMeromuxcs 3HaHUH, YMEHUI,
HaBBIKOB JIOCTATOYHO JUISI PEIICHHS
CTaHAAPTHBIX MPO(ECCHOHAIBHBIX
3aj1ad.

WJIn

Habpano 3a4ueTHOE KOJIMUYECTBO OAIIOB
COTJIACHO YCTAHOBJICHHOMY JTHAIla30HY

CdopMHrpOBaHHOCTH KOMIICTEHITHIA
MOJIHOCTBHIO COOTBETCTBYET
TpeOOBaAHUSM.

Nmeromuxcs 3HaHUM, YMEHUH, HABBIKOB
B IIOJTHOH Mepe JOCTaTOYHO IS
pEeLIeHUs CI0XHBIX, B TOM YHCIIE
HECTaHJaPTHBIX, NPO(PECCHOHANBHBIX
3amad.

Wi

Habpano 3adueTHOE KOJTMYECTBO OAIIIOB
COTJIACHO YCTaHOBJICHHOMY JIMAINa30Hy




3. KpuTepun u mkaJjia oneHMBaHUs 32IaHUI TEKYIIIEro KOHTPOJIsI

3.1 Kputepuu 1 nikajia oleHMBaHUSA JIa0OPATOPHBIX/TIPAKTUUECKUX PA0OT

C nenplo pa3BUTHUS YMEHUH M HABBIKOB B paMKaX (POPMHPYEMbIX KOMIIETEHIMH 0
JUCILUIUIMHE TPEIIOoaraeTcs BBINOJHEHHE JaOOpaTOpHBIX M MPaKTHYECKUX pabdoT, YTo
MO3BOJISIET PACIHIMPUTh MHPOLECC MO3HAHMS, PACKPBITH MOHMUMAHHME MPUKIATHOW 3HAYUMOCTH
OCBaMBaeMOW JUCIUILIMHBI (MOYJIs).

[lepeuenp 1a0OpaTOPHBIX U MPAKTHYECKUX pabOT, OMHCAHWE TOPsAKA BBIIOIHEHUS U
3amuThl PaboThl, TPEOOBAaHUS K pe3yiabTaTaM padoThl, CTPYKTYypEe U COACPKAHUIO OTYETa U T.II
MpEJICTaBIEHBI B AIeKTpOHHOM Kypce B OMMOC MI'TV.

Ouenka Kpurepuu ouennBanust

3amanue K JIabOpaTOPHON M MPAKTHUCCKOW pabOTe BHIMOJIHEHO B COOTBETCTBUH C
Buinonneno BapuaTtoM. OTdeT Mo 7a0OPAaTOPHON/IMPAKTHIECKONH padoTe IOATOTOBICH B
COOTBETCTBUH C TPEOOBAHUSIMH.

3aumeno IlonHOTa OTBETOB Ha BOIIPOCHI NPCIOAaBaTeJis MPpH 3alIUTC pa6OTI)I.

3.2 Kputepuu 1 11kajia OllCHUBAHUS PACYETHO-IpadUUeCcKOl paboThl

PacuetHo-rpaduueckas padora (PI'P) npeanasnadena nist GopMUpOBaHUS M TPOBEPKU
3HaHUI U yMEHUI B paMKaX OLICHMBAaE€MbIX KOMIIETEHIIMH 10 AucuuIuInHe (Moaymto). [lepeueHs
KOHTPOJIbHBIX 33JJaHUH, PEKOMEH/IAlIUH 110 BBIIIOJIHEHUIO [IPEICTABICHBI B 3JIEKTPOHHOM Kypce B
OHUOC MI'TY.

B ®OC Britou€H TUIIOBOI BapUaHT KOHTPOJIBHOTO 3aJaHUsL.

«Pa3paboTka MUKPOKOHTPOJUIEPHON CUCTEMBI BBIBOJIa MH(OpMALIUU HAa Oa3e MUKPOKOHTpOJLIEpa
Atmega»

Ounenka Kpurtepnu onennBanns

3amanue k PI'P BBIONTHEHO B COOTBETCTBHHM C BapHaHTOM. OTYET MOATOTOBJICH B
COOTBETCTBUM ¢ TpeOoBaHMsmu. IlpencraBieH pa3pabOTaHHBIA — IPOEKT,
Buvinonneno MOATBEPXKAAIOIINNA  PabOTOCIIOCOOHOCTh MPOrPAMMHOIO OOCCIICUCHHS CXEMBI,
COOpaHHOW B COOTBETCTBMM C 3aJaHWEM, B pabOTe pacKphITHl BHIOpPaHHBIC
MMPpOTrpaMMHBIE U CXEMHBIC PCHICHUA

3aumeno IlonHOTa OTBETOB Ha BOIPOCHI NpeTIoAaBaTeid Npu 3allIUTC pa6OTLI.

4. Kputepyu W mIKajJa OUEHUBAHWS Pe3yJbTAaTOB OOY4YeHHUS MO JAUCUHMILUIHHE
(Mo/1yJ110) IPH NMPOBeIeHNMH IPOMEKYTOYHON ATTECTAIUN

4.1 KDI/ITGDI/II/I U IIKajJa OnCHUBAHUA PE3YJIBTATOB OCBOCHUS NHMCIUITIJIMHBI C 3K3aMCHOM

Jnsg OUCUMIUIMH, 3aKaHYMBAIOIIMXCS  OK3aMEHOM, Ppe3yJbTaT  IPOMEKYTOUHOU
aTTeCTallud CKJaJblBaeTcss W3 0OayuloB, HAaOpaHHBIX B XOJ€ TEKYIIEro KOHTPOJs M IpHU
MIPOBEACHUY IK3aMEHa!

B ®OC BxIt0UEH CMCOK BONPOCOB K AK3aMEHY U THIIOBOM BapuaHT IK3aMEHALIMOHHOIO
ounera:



Bonpocsl 1451 npoBepku C(POPMHPOBAHHOCTH 3HAHMHA ¥ (WIH) YMEHMH 4YacTH
komnerennun OIIK-5:

1. TloHsATHE «MUKPOIPOIIECCOP», «MHUKPOKOHTpOJUIep». Kiaccudukaius THIIOBBIX
MHUKPOIPOIIECCOPOB U MUKPOKOHTPOJLIEPOB.

2. OCHOBHBIEC XapaKTEPUCTHKH MUKPOIIPOIIECCOPOB.
3. TlomympoBomnukoBasi mamMaTh. OCHOBHBIE XapaKTEPUCTUKH.

4.  Muxkpoxkontpomiep ATMega328P. OcHoBHble XapakTepucTUKU. OpraHuzanus
namsTH.

5. Mukpokontpommiep ATMega328P. Cucrema xomanza. Kraccudukanus mo
(GyHKIIMOHATIBLHOMY Ha3HaueHHUI0. OnepaH/bl.

6.  Muxkpokonrpomiep ATMega328P. CrpykrypHas cxema siipa. CUeTYnK KOMaHI.
Crek. Peructpsl.

7. Muxpokontpomiep ATMega328P. Peructp craryca SREG. ®@naru.

8.  Paspaborka mnporpammuoro obecredenuss MIIC ¢ wucmonbp30oBaHWE —SI3bIKA
Accemb6uiep. Opranusanust BeTBJIeHUH (Ha mpuMepe MUKpokoHnTposuiepa ATMega328P).

9. Pa3pabotka mporpammuoro oobOecrneueHuss MIIC ¢ wucmonbp3oBaHUE —sI3BIKA
Accem6inep. Crek. Ilognporpammel (Ha npumepe Mukpokontposiepa ATMega328P).

10. Muxpokontpomiep ATMega328P. Ilopt, kaHan, peruCTpbl YNpPaBICHUS U
oOMeHa nHpopmanueit ¢ mopToMm.

11. Muxpokontpomiep ATMega328P. PaboTa B pesxume mpepbIBaHUiA.

12.  Amnanoro-ummdpossie u nudpo-aHamorossie npeodpasoparenu. Tumnsl. OCHOBHBIC
xapakrepuctuku. Coop, peructpanus u nepBuuHas oopadorka napopmanuu 8 MIICVY.

Bonipocsl 115t npoBepky c(hpopMIUPOBAHHOCTH YMeHUI yacTu kommnerennuu [MK-2:
1. Crpykrypa u opraHuzanusi KaHaJoB CBsi3M C oObekroM. Hopmupyromue
npeoOpa3oBaTeiy.

2.  IlpakTrueckue acnekTsl conpspkeHus cyqoBeix MIICY ¢ 00beKTOM yIpaBiIeHUSI.
l'anpBanmyeckas pa3ssizka. HazHaueHune, CXeMHBIE pEIICHUS.

Bonpocel 3a3emnenus u sxpannpoBanus B cyaoBeix MIICY.

[TpuHIMIBI TOCTpOEHUS BhICOKOHAIEKHBIX MIICY.

[Tomexo3amuieHHoCTh Ha nemMeHTax cyaoBeix MIICY.

OnekTponuTtanue cynoBbix MIICY, 351eMeHTOB MeyaTHbIX IJ1aT.

WcTtounuku nutanus cynossix MIICY.

© 0 N o Ok~ w

Ob6ecneuenue OecriepeboitHoro mutanwus cynoBbix MIICY.

Bonpocs! 1151 npoBepku ¢opMHUPOBAHHOCTH YMeHHid yacTu komneTenuuu [MK-6:
1. Opranmzauuss W CTPYKTYpHbIE OCOOEHHOCTH MHUKPOIPOLIECCOPHBIX CHCTEM
YIIPaBJIEHHUS.

2.  Opranuzanus u CTPYKTypHBIC 0COOCHHOCTH WHTETPUPOBAHHBIX
MHUKPOTIPOIICCCOPHBIX CHCTEM YIIPABIICHUS TEXHHUYECKUMHU CPEJICTBAMU CYIOB.
3. Metoxasl TectupoBanus [13Y.

4.  Metonas! rectupoBanus O3Y.



5.  TecTtupoBaHHe YCTPOMCTB TUCKPETHOTO BBOJa-BBIBOJA.

6. TecTupoBaHHe yCTPOICTB aHAJIOTOBOT'O BBOJA-BBIBOA.

7.  Opranuzanus KOMIBIOTEPHOH CETH CHUCTEMBI JUCIETYEPCKOTO KOHTPOIS H
yIpaBJICHUS.

8.  KouTponb paboTOCIOCOOHOCTH W JIOKAMHM3AIHs OTKAa30B B MUKPOMPOIIECCOPHBIX
CUCTEeMaXx.

9.  Opranuzanus SKCIUTyaTalli MUKPOIPOIIECCOPHBIX CUCTEM.

10. OOmme TpeOOBaHHA K KOHCTPYKIIUM KOMITBIOTEPHBIX CHCTEM KOHTPOJS U
ynpasienus (IlpaBuna xinaccudukanuu U MOCTPOWKH MOPCKUX cyAoB. Poccuiickuii Mopckoi
PETUCTp CYI0XOJICTBA).

11. TpeboBanuss K anmapaTHOMy u TporpamMMHoMy obecneuenuio (IIpaBuma
KJIacCU(UKAINK B TIOCTPOUKH MOPCKHUX Cyl0B. POocCHCKIIT MOPCKOM PErUCTp CYIOXO/ICTBA).

12. Tpeb6oBanus k koHpurypamuu cuctem (IIpaBmira kimaccupukamud ¥ MOCTPONKH
MOPCKHUX CyI0B. POCCHUICKHIT MOPCKOW PETUCTP CYT0XOCTBA).

13. MHurepdeiic monw3zoBarens ([IpaBmma kmaccubukamuu W MOCTPOMKH MOPCKHUX
cynoB. Poccuiickuii MOpCKOM PEruCTp Cy10X0/ICTBA).

14. Ucnoeitanus u nposepku (IlpaBuna kiaccudukanvu U MOCTPOMKHM MOPCKHX
cynoB. Poccuiickuii MOpCKOM PErucTp Cy/10X0/ICTBA).

15. Tlporpammupyemsbie 3nekTpoHHbIe cucTembl ([IpaBuma kimaccupukanmm u
MOCTPOMKH MOPCKHX CyI0B. Poccuiickuii MOpCKOM perucTp Cy0X0/ICTBA).



TumoBoil BapuaHT dK3aMEHAITMOHHOTO OUjIeTa

MYPMAHCKUI IT'OCYIAPCTBEHHBI T\]}EXHI/I‘—IECKI/H\/JI YHUBEPCUTET
OK3AMEHAIIMOHHbIN BUJIET Ne 1

IO JUCHHMITIIIMHE «MHKpOHpOHCCCOpHBIe CUCTCMBI YIIPABJICHHUA

[ns 4 kypca HanpaBieHus: noaArotoBku 25.05.07 — DkcrutyaTanus Cya0BOro
3EKTPOOOOPYIOBAaHUS U CPEACTB aBTOMATUKU» (0uHas (hopMa oOyueHus)

Jnis 5 Kypca HampaBieHust oAroToBku 25.05.07 — DkcmtyaTanus cyJJ0BOro
AIEKTPOOOOPYIOBAHUS U CPEACTB aBTOMATHKU» (3a04Hast opma 00yUeHHs])

1. Tlomatue  «MHKPOMPOIECCOP»,  «MHUKPOKOHTPOJIIECPY. Knaccudukanusi  TUMOBBIX
MHUKPOTPOIIECCOPOB ¥ MUKPOKOHTPOJLICPOB.

2. Mukpokoutpoiep ATMega328P. Iloprt, kaHan, perucTpbl yhopaBjieHHs HW oOMeHa
nH(DOPMAITUEH C ITOPTOM.

3. Ilporpammupyembie snekTpoHHble cucTembl (IIpaBuna kinaccudukanum U MOCTPOUKU
MOPCKHUX CYA0B. Poccuiickuii MOPCKO# perucTp CyJI0XOACTBA).

buner paccMoTpeH u yTBepxk/ieH Ha 3aceqanuu kapeapsl A u BT " 202 r. mpotokon Ne
buner nepeyrBepxkaeH:

3aB. xageapoit A.B. Kaituenos

Ouenka KpuTepnu oneHKH 0TBeTAa HA IK3aMeHe

OOyuwaromuiics TayOOKO ¥  TPOYHO  YCBOWJI — TPOTPaMMHBIM  Marepual,
HCUEpIBIBAIOIIE, TOCIEI0BATEIbHO, YETKO U JOTMYECKH CTPOHHO €ro H3Iaraer,
YMEET TECHO YBS3bIBaTh TEOPHIO C NPAKTUKOW, HE 3aTPYAHSETCS C OTBETOM IpPH
BHJIOM3MEHEHUHU BoIpoca. Biageer cnennanbHON TEpMUHONOTHEH, AEMOHCTPUPYET
OOIIyI0 3pYAUINIO B NPEIMETHON 00IacTH, MCHOJB3YET NPH OTBETE CCBUIKH Ha
MaTepHaJl CIeNHAIN3UPOBAHHBIX HCTOYHHUKOB, B TOM uHcie Ha VIHTepHeT-pecypChl.

Omauuno

OOyyaromuiicst TBEpIO 3HAET MaTepuall, 'PaMOTHO U II0 CYLIECTBY M3JIaraeT ero, He
JOIIyCKas CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOIPOC, BIAIEeT ClenUaabHOM
Xopowo TEPMHHOJIOTHEH Ha JOCTaTOYHOM YPOBHE; MOTYT BO3HHKHYTH 3aTPyJHEHUS IIpH
OTBETE Ha YTOYHSIOIIME BOIPOCHI IO pacCMaTPUBAaEMOH TeMe; B LEJIOM
JEMOHCTPHPYET OOIIYIO SPYAUIIIO B IPEIMETHOM 00IacTH.

OOyuaromuiicss UMEeT 3HaHUS TOJIBKO OCHOBHOTO MaTepHala, HO HE YCBOMJ €ro
JieTaliei, JOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO IPaBWIbHBIE (OPMYIHPOBKH,
Yooenemeopumensno | nn0xo BIaneeT CIENUATIBHOW TEPMUHOJIOTHEH, JOIMYCKAET CYIIECTBEHHBIC OIIHMOKU
IIpU OTBETE, HEJOCTATOYHO OPUEHTUPYETCA B HUCTOUHHKAX CIEHUATU3UPOBAHHBIX
3HAHUH.

OOyyaromuiics He 3HAeT 3HAYUTENHHOM YacTH MPOrPaMMHOTO Marepuana,
JIOITYCKAET CYIIECTBEHHBIC OMTMOKH, HAPYIICHUS JIOTHICCKOH ITOCIICA0BATEIFHOCTH B
Heyooenemeopumenvno | U3JI0KEHUH TPOrPaMMHOIO Marepualia, He BIIAJIEeT CHEeNUAIbHON TEepMHUHOJIOTUEH,
HE OPUCHTUPYETCS B UCTOUYHUKAX CHECHUAIN3UPOBAHHBIX 3HAHUM.

HeTt oTBeTa Ha MOCTaBJICHHBIN BOIIPOC.




OueHka, MmoyyeHHas Ha dK3aMeHe, nepeBoauTcs B 6amibl («5» - 20 Gamos, «4» - 15
6amtoB, «3» - 10 GamioB) u cymmmupyercs ¢ OamnamMu, HaOpaHHBIMH B XOJIe€ TEKYIIETO
KOHTPOJISL.

CymmapHble
HTorosasi oneHka mo 0aJLJIBI 1O
KpuTtepuu oneHuBaHUs
JHCLHMUILIHHE JUCHUILIHHE, B
TOM YHCJIe
BBII'[OJ'IHGHI)I BCC KOHTPOJBHBIC TOUKH TCK €0 KOHTPOJJIA
Omauuno 91-100 p yim p
Ha BBICOKOM YPOBHE. DK3aMeH C/IaH
BrInoJIHEHB! BCe KOHTPOJIBHBIE TOYKH TEKYIIETO0 KOHTPOJIA.
Xopowo 81-90 P yi P
DK3aMeH cJaH
KOH OJIBHBIC TOYKU BBIITIOJIHCHBI B HCIIOJIHOM 061)eMe.
Yooenemeopumenvno 70-80 P
DK3aMeH Ccla”
Heydoenemeopumeinvho 69 u MmeHee KoHTpoJIbHBIE TOYKH HE BBIIOJIHEHBI WM HE CJIAH K3aMeH

5. 3aganusi IMArHOCTHYECKOW PpaldoThl JJIsi OLEHKH Pe3yJbTATOB O0y4YeHUS IO
AUCHUILIMHE (MOAYJI0) B PaMKaX BHYTPeHHeldl He3aBHCHMMOIl OIEHKHM KadecTBa
o0pa3zoBaHus

OneHouHbIE MaTepualbl CcoIepXkaT 3aJaHus JJid OLICHUBAHUS 3HAHUW, YMEHUH H
HABBIKOB, JIEMOHCTPHUPYIOIINE YPOBEHb C(HOPMUPOBAHHOCTH KOMIETCHIIMH W MHIUKATOPOB UX
JOCTH>KEHHS B IPOLIECCE OCBOEHUS JUCHUILIMHBIL (MOAYJIS).

KommuiekT 3amanuii pa3paboTan TakuM oOpa3oM, YTOOBI OCYIIECTBUTH MPOLEAYPY
OIICHKU KaXJIOW KOMIETEHIINHU, (OPMHUPYEMBIX TUCHIUILIMHON (MOIyIeM) y oOydaromerocs B
MUCBEMEHHOU (hopMme.

ConmepxaHre KOMIUIGKTa 3aJaHW BKJIIOYACT. mecmosvle 3a0aHUs, NpaKmuKo-
OpUEHMUPOBAHHbLE 3A0AHUSL.

KoMmiekT 3a1aHuii IMArHOCTHYECKOH padoThI ¢ NPAaBUJIbHBIMH OTBETAMH

OIIK-2. Cnioco0eH NpuMeHATh ecTeCTBEeHHOHAYYHbIEe U 00IIeHHKeHePHbIe 3HAHUS, AaHATUTHYECKHEe MeTOIbI
B Ipod)ecCHOHAIBHOI JeATeTbHOCTH

1 | BapuanTt Ne 1 3anumure JBOUYHBIN KO TECATUIHOTO Yncia 25

a. 0011 0010

b. 01100100

C. 0001 1001

d. 01100001

Bapuaunt Ne 2 3anumuiTe ABOMYHBIN KO JECATHIHOTO Yucia 32
a. 0011 0010

b. 00100000

C. 0101 1011

d. 00111100

Bapuaunt Ne 3 3anummre ABOMYHBIN KO JecCATHUHOTO yucia 30
a. 00110010

b. 0010 1000

c. 01011011

d. 00011110

Bapuant Ne 4 3anumure ABOMYHBIN Ko AecATHUHOTO yucna 20
a. 0011 0010

b. 00010100
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C. 0001 1110
d. 01100001
Bapuant Ne 5 3anumunre ABOMYHBIN KO JeCATHUHOTO yucia 10

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

Bapuant Ne 1 B ocHOBHOM I10Jie yCIIOBHOTO rpadudeckoro 00o3HaYeHHss MUKpocxeMbl cTout ADC
(BMecTo ?7? Ha PHCYHKE). DTa MUKPOCXEMA SBIIICTCS:
7?7?

MHUKPOKOHTPOJIEPOM
aHaJOro-uupoBHLIM NpeodpazoBaTesemM
MYJIBTUITIIEKCOPOM

oo o

OINCPAIMOHHBIM YCHUJIUTCIIEM

Bapuant Ne 2 B ocHOBHOM 10J1€ YCIIOBHOTO rpaduiueckoro o0o3HaueHuss Mukpocxemsl croutr MUX
(BMecTo ?7? Ha pUCYHKE). DTa MUKPOCXEMa SBIISIETCS:
[7?77?

MUKPOKOHTPOJIIEPOM
aHaoro-nudpoBEIM IpeodpazoBaTeIeM
MYJIbTHILJIEKCOPOM

OIICPAIMOHHBIM YCHUJIUTCIIEM

oo oo

Bapuant Ne 3 B ocHOBHOM m0Jie YCIIOBHOTO Ipaduueckoro 0003HayeHus: MUKpocxembl ctour MCU
(BMecTo ??? Ha pUCYHKE). DTa MUKpOCXeMa SBISETCS:

7?7?
a. MHKPOKOHTPOJLIEPOM
b. ananmoro-uudposeM npeoOpazoBaTeseM
C. MYJBTHIUIEKCOPOM
d. omepanMoOHHBIM YCHIUTEIEM

Bapuant Ne 4 B 0cHOBHOM I10Jie YCTIOBHOTO IpaduecKoro 0003HAYEHUS MUKPOCXEMBI CTOUT P>oo
(BmecTo ??? Ha pUCyHKe). DTa MUKpPOCXEMa SIBIISETCS:
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777

MHUKPOKOHTPOJIIIEPOM
aHaJoro-uupoBEIM NpeodpazoBaTeeM
MYJIBTHILIEKCOPOM

Qoo

OnepanvmoHHbIM YCHJIUTEJIEM

Bapuant Ne 5 B ocHOBHOM 110J1€ YCIOBHOTO rpaduueckoro o0o3HaueHuss MUKpocxembl ctout DAC
(BMecTo ?7? Ha PHCYHKE). DTa MUKPOCXEMA SBIIACTCS:

7?77?
a. MHKPOKOHTPOJIIEPOM
b. umdpo-ananoroBsiM npeodpazoBaresiemMm
C. MyJIbTUIUIEKCOPOM
d. omepanHoOHHBIM YCHIUTEIEM

Bapuaunt Ne 1 [Ipunmmmn padotsr O3Y muHAMUYECKOTO THIIA

OJMH TPUITEP JJIs1 XPaHEHUs 0OJTHOT0 OUTa

OJIMH KOHJICHCATOP JIJISl XpaHEHHUs OJTHOTO OnTa
OJIMH MYJIBTUBHOPATOpP AJIsi XpAaHEHUSI OJTHOTO OUTa
OJIMH PETHUCTP JJISl XpaHEHUS OJTHOTO OMTa

oo o

Bapuaunt Ne 2 AIIIT kakoro THIa gaIie BCEro MCIOIb3YIOT B COCTaBE MUKPOKOHTpoJIIepa’?

a.  Ha OCHOBE MmpeoOpa3zoBaTeneil HanpsHKEHHEe-4acToTa
b. mociexoBaTesiLHOrO MPHOIMKEHNS

C.  mapauieibHbIe

d.  wuHTerpupyommue

Bapuant Ne 3 Ilpunun padotsr O3Y cratudeckoro TUna

OJIUH TPUITEP AJIsl XpaHEHHs OJHOTO OHMTa

OJMH KOHJEHCATOP JIsl XpPaHEHHUs OHOT0 OMTa
OJIMH MYJIBTUBUOPATOP AJISI XpaHEHHUs] OAHOTO OHMTa
OJIMH PErucTp U XpaHeHHUs OJHOTO OuTa

cooe

Bapuant Ne 4 CkonbKo pa3 MOXHO M3MEHHUTh COJEPKUMOE MaMATH MporpaMM Ha ocHoBe [I3VY
MacO4HOTO THMa?

okosio 1000 pa3

O/IMH pa3 Ha cTaauu u3rorosiaennss MK

OJIHU pa3 Ha CTaJMH MIPOrPaMMHUPOBAHUSI [10JIb30BATENEM

. HEeOoTpaHMYEHHOE YHCIO Pa3

Bapuant Ne 5 YTo mponcxoauT NpHu NEPENOTHEHUN CTOPOKEBOT0 TaliMepa MUKPOKOHTpoJuIepa?

coow
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a. MIEPEXO0/J] B PEKUM IMOHIKESHHOTO YHEPTONOTPEOICHUS
b.  ¢dopmupoBanue curHama 3amnpoca mpepeIBaHUs
C. copoc MK

IIK-5 CoocofeH ocyliecTBJSAITH 0e30MacHOe TEeXHUYECKOe HCIMOJIb30BaHHe, TeXHHYecKoe O00CIyKUBaHHe,
I[I/IaI‘HOCTl/IPOBaHl/Ie n peMOHT 3HeKTp0060pyHOBaHHﬂ n CpeIICTB AaBTOMATUKHU HAaBUTAallTUOHHOI' 0
oﬁopyszaHI/m U CHCTEM CBSI3M Ha MOCTHKE B COOTBETCTBMU € MECKAYHAPOAHBIMM M HAIMOHAJIBbHBLIMH
TpeOOBAHUSIMHU

1 | Ilpasuna xnaccugpuxkayuu u nocmpouxu Mmopckux cyooe (Poccuiickuii  mopckoi  pesucmp
cyo0oxoocmaea). 3axonuume hopmyauposKy uu 6Cmagvme NPonyujeHHble Clo6d:

Bapuant Ne 1 AUT1-C, AUT2-C uiu AUT3-C - eciau aBTOMAaTH3aIMs MEXaHUYECKOH YCTaHOBKHU
BBIIIOJIHEHA Ha Oaze KOMITBIOTEPOB WA

Bapuant Ne 2 KommproTepHas cucTeMa JOJDKHA 00afaTh JOCTATOYHBIMU BO3MOXKHOCTSIMH IS
TOTO, YTOOBI BO BCEX YCJIOBHAX OSKCIUTyaTaIlMH, BKIIOYAs aBapUilHbIE: BBITIONHITH HEOOXOIUMbIE
aBTOHOMHbBIEC OIEepali; MPUHUMATh KOMAaHbI ; TpPaBWIbHO H
CBOEBPEMEHHO MH(POPMHUPOBATH

Bapuantr Ne 3 KommbloTepHBIE CHUCTEMBI IOJDKHBI HMETh KOHTPOJIb
(GYHKIMOHUpPOBaHMS,  OOECIEUMBAIOMIMI  COOTBETCTBYIOIIYIO  CHTHAIM3AlMI0 B ClIydae
HEHCIIPAaBHOCTH.

Bapuant Ne 4 Kabemn mnepemaun WHGOPMAWHA IOJDKHBEI OBITH JOCTATOYHO IPOYHBIMH,
COOTBETCTBYIOIIMM 00pa30M 3aKPEIUICHbI U 3alUIIEHBI OT MTOBPEKACHUI.

BapnaHT Ne 5 HeI/ICHpaBHOCTL CHUCTCMbBI U €€ MNCPE3aIlyCK HC MOJIKHBI NPUBOAUTH YIIPABIIACMBIC
IIpoueCChl B nim COCTOSIHHEC.

2 | Hpasuna «knaccugurxayuu u nocmpouiku mopckux cyoosé (Poccutickuti  mopckou  pesucmp
cyo0oxo0cmaea). 3axonuume hopmyauposKy uu 6Cmagvme NPonyujeHHble Clo06d:

Bapuant Ne 1 AUT1-ICS, AUT2-ICS unu AUT3-ICS - eciii KOMIbIOTEpHBIE CUCTEMBI 00BEIHHEHBI
CETBIO B (B eIMHYIO HHTETPHPOBAHHYIO CHCTEMY)

Bapuant Ne 2 KoHcTpykius amnmapaTypbl AODKHA OOECTIeYHBATh (1erkmni
JA0CTYM) K 3aMEHsIEMBIM dJIEMEHTaM U OJIOKaM Uil pEMOHTA U TEXHUYECKOTO 00CITy)KUBaHHUS

Bapuant Ne 3 VCTOUYHUKM 3JCKTPUUECKOTO MUTAHUS JOJDKHBI UMETh (KOHTPOJIB) UX
HCIPaBHOTO COCTOSIHUS. B cily4ae OTKIIOHEHWH MapamMeTpoB WIIM MCUE3HOBEHHS JIOOOTO M3 BUIIOB
MIUTAHUS JIOJDKEH OBbITh MPEyCMOTPEH (aBapmiiHO-nIpeynpeANTENLHBINA CHTHA)

Bapuant Ne 4 Kanan mepenaum uHGOpMaUM IOJDKEH HENPEPBHIBHO
(CAaMOKOHTPOJIMPOBATHCS]) C LIENbI0 OOHAPYXKEHHUSI OTKa30B B HEM CaMOM U cOOeB B Iepenade
nHpopManuu Ha y3nax. [Ipu oOHapykeHHH HEUCIPABHOCTH J0JDKHA Cpa0aThiBaTh CUTHATH3ALNS

Bapuant Ne 5 OTka3 ofHOW YacTH MHTETPUPOBAHHOM CHCTeMBI (MOAYIs, OJOKa ammapaTypbl WK
MOJICUCTEMbI)  HE  JOJDKEH (BIIMSAIT  HA
(pyHKIMOHMPOBaHMeE APYIUX 4YacTeii), HCKI0Uas Te GYHKUIUH, KOTOPBIE HETIOCPEICTBEHHO 3aBUCST
oT nH(OPMAIMH OTKA3aBIIET0 JIEMEHTa

3 | Ilpasuna knraccugukayuu u nOCMpPoUKU MOpPCcKux cyoos (Poccutickuili MOpckou pe2ucmp
cyooxoocmea). 3akoHuume QOpMYIUPoSKy Uiu 6CMAgbme NPONYUeHHbLE CL08A.!

BapnaHT Ne 1 HHTGFpHpOBaHHaH CHUCTCMA - KOMIBKOTCPHBLIC CHCTCMBbI, B3aMMOCBSA3AHHBIC JIA
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obecriedeHust (eHTPAJIM30BAHHOI0) JOCTyNa K WH(pOpMamuu OT (ot
JATYMKOB U yNPAaBJIeHUs PoLeccaMu)

Bapuant Ne 2 Kaxx/piii 3aMeHsIeMbIH 3JIEMEHT JOJDKEH OBITh BBIITOJIHEH TaK, YTOOBI €r0 MOXKHO OBLIO

(yierko u 6e30MaCHO 3aMEeHHMTh) U 00CIYKUBaTh. Bce 3aMEHSIEMBIE JIIEMEHTHI JIOJKHBI
OBITH BBINIOJIHEHBI TaK, YTOOBI (MCKJII0YAJIUCh UX HeNpaBWJIbHOE
MOAKJII0YeHNe M YCTaHOBKa). B cimywasx, korga 3T0 HEBO3MOXKHO BBINIOJNHUTH, JIOJDKHA OBITH
MPEAYCMOTPEHA COOTBETCTBYIONIAS YETKAsI MAPKUPOBKA.

Bapuant Ne 3 [IporpammHoe obecrieueHre M HHGOpMAIH KOMITLIOTEPHON CUCTEMBI JTOJKHBI OBITH
3alUIEHBI OT (OT mMoBpeXkICHNI WM YTPAThI) U3-3a TOTEPH IIEKTPUUECKOTO MUTAHHUS.

BapuanT Ne 4 Eciu kanan nepeaauu mHGOpPMaLUU UCIIONB3YETCs AJs ABYX U 00Jiee OTBETCTBEHHBIX
(yHKUMH, OH JIOJDKEH OBITH (pe3epBUpOBaHHBIM). Pe3epBupoBaHHbBIE
KaHaJIbl TIepeaayyl AaHHBIX JOJDKHBI IPOKJIAABIBATECS OTACIBHO U HAa BO3MOXKHO OOJIbIIEM YAaJICHUU

JIpyT OT JpyTa.

Bapuant Ne 5 (AbTepHATHBHBIE) CPE/ICTBA YIPABICHUS, HE3aBUCHMBIE OT
HHTETPUPOBAHHON CHCTEMBI, JOJKHBI OBITh IPELyCMOTPEHBI AJIsl BCEX OTBETCTBEHHBIX (YHKIHUH.

Ilpasuna knaccupukayuu u nocmpotiku Mopckux cyoos (Poccutickuii  mMopckot  peaucmp
cy0oxoocmea). 3akonuume GopmMyIuposKy uiy 6cmagome NPONYUeHHble C06A:

Bapuant Ne 1 IIporpammupyemslii noruueckuii koutpoiuiep (PLC) — koMIbrOTepHOE YCTPOUCTBO,
BBIIIOJTHEHHOE B BUJE KOHCTPYKTUBHO
(caMoCcTOATENBHOT0 (PYHKIMOHAIBHOTO MOAYJS) U TIPEIHA3HAUCHHOE ISl BBIOJTHEHUS QYHKIMN
YIpaBJICHHUSA U KOHTPOJIS CYIOBBIMH MEXaHU3MaMH H MTPOILIECCaMH.

Bapuant Ne 2 3ammra mporpamMMHoro obecrneuenus. st obGecriedeHus 3aliuThl [IPOrPaAaMMHOTO
obecriedeHust OT CITy4aifHOrO WJIM HECAHKIIMOHUPOBAHHOTO BMEIIATENILCTBA, CIIOCOOHOTO MPUBECTH K
WU3MEHEHMSM B MPOrpaMMax YIpPABICHHS WM BEIWMYMHAX NMPEACIbHBIX 3HAYCHUH KOHTPOIUPYEMBIX
apaMeTpoB KOMIBIOTEpHbIX cucreM kareropud I, II wm III nmomxHBI npexycMaTpUBaTHCS
COOTBETCTBYIOIINE KOHCTPYKTHBHBIE CPEACTBA W OPTraHWU3ALMOHHBIE MEPONPHATHA. YKa3aHHBIC
CpeAcTBa M MEPONPUSATUS JOJDKHBI OOecleurBaTh 3allUTy KaK OT HEMOCPEICTBEHHOTO, MpH
(hM3UUECKOM KOHTAKTE C CUCTEMOM, TaK U OT (ynaJIeHHOT0 BMeIIaTeJIbCTBA).

Bapuant Ne 3 PesepBupoBaHHBIE KOMITBIOTEPHBIE CHCTEMBI JOJDKHBI IIOJy4aTh IHTAaHUE I10
(oTneabHBIM (uaepaM), TOJDKHBI OBITH 3aIWIICHBEI OT KOPOTKUX
3aMBIKaHUM U EPErpy30K OTACIbHBIMU YCTPOUCTBAMU 3AILUTHL.

Bapuant Ne 4 IlepexioueHHe MEXAy pPe3epBHUPOBAHHBIMH KaHajlaMH HE JOJDKHO BBI3BIBATH
(napymenmuii) B riepenadye WHGOpPMAIK U B HEMPEPHIBHOM (yHKIIMOHHUPOBAHHUH
cuctemsl. I[Ipy aBTOMaTHUECKOM NEPEKITIOUEHUH JOJDKEH T101aBaThCsl CUTHAII (AIIC).

Bapuant Ne 5 Ecmm Tpebyercss nyOnmupoBaHHE OOBEKTOB VYIPABICHUS W pa3MENICHHE HX B
Pa3IUYHBIX TOMEIIEHUSIX, TO 3TO JXKe TpeOoBaHUE CleMyeT NMPUMEHSATh H K WX
(KOMNBIOTEPHBIM CHCTEMAM YIPABJEHHS M KOHTPOJIA).

Ipasuna knaccuguxayuu u nocmpouxu Mopckux cyoosé (Poccutickuti  mopckou  pezucmp
€y00x00cmea). 3aKoHuume opmMyIuposKy U 6Cmasvme HPONYUJeHHbIE CLO8A:

Bapuant Ne 1 V3en - Touka MOIKITIOYEHUS K (moAKJIIOYEeHUs K IIMHAM)
oOmeHa nHpopManuei.

Bapuant Ne 2 J{ns moBbIICHHS OTKa30yCTOWYMBOCTH KOMITBIOTEPHON CHCTEMBI €€ alapaTHOe U
NporpaMMHOE OOCCIICYCHHE JODKHO HMETh (MOIYIBbHYI0O WeEpPaAPXUYECKYI0

CTPYKTYPY).
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Bapuant Ne 3 Amnmaparypa W KaOelbHBIE TpPacchl KOMIBIOTEPHBIX CHCTEM JOJDKHBI OBITH
PACIIOJIOKEHBI TaK, YTOOBI OBUIO HCKIIOYEHO HX (371eKTPOMATrHUTHOE
B3aHMOBJIMsIHHE), 2 TAKKE TIOMEXHU OT IPYroro 000pyA0BaHHS.

Bapuant Ne 4 KomnbroTepHasi CUCTeMa JIO/DKHA OBITh MOCTPOCHA TaKUM 00pa3oM, 4TOOBI B CiTydae
BBIX0JIa €€ M3 CTPOsi OOBEKTHI YIPABICHHS aBTOMAaTUYECKH TPUBOIMINCE B (B HauMeHee
OIacHoe COCTOsIHUE).

Bapuant Ne 5 Kanan nepenaum JaHHBIX JIOJDKCH OOeCleYMBAaTh Iepenady Bcel HeoOXO0auMoi
uHpOpMaINX B (peaJlbHOM) BPEMEHH U NPEIOTBPALLATh (mpeBbILIEHUE)
o0beMa nepeziapaeMoit HHQOpMAaIHH.

IIK-6 CnocoleH ocymiecTBJATh 0e30lacHOe TeXHHYECKOE MCIOJIb30BaHHME, TeXHHYECKOe 00CTyKUBaHUE
CyI10BOH KOMNbIOTepHOH HHGOPMALMOHHON CHCTeMbI B COOTBETCTBHMM € MEXKIYHAPOAHBIMH M
HAIMOHAIBHBIMH TPeOOBAHUSIMH

1 | Bapuant Ne 1 [lepBuunyro npoBepky padorocrnocooHocTr LCD-nucrues Ha korTpoiuiepe HD44780
MOYKHO TIPOBECTH:

a) TOJKJIIOYHMB CBETOAMON K TMHMK E mmub! ynpasienus. Ecnu ects cBeueHHe — AUCIUICH HCIpaBeH
b) moakmIOYMB MOTEHIMOMETP KO BXOJYy HANPSIKEHHS] KOHTPACcTHOCTH. Eciim ecTh M3MeHeHne
SIPKOCTH 3HAKOMeCT NPH MepeMellleHHH ABHKKA — TUCIIeill HenpaBeH

C) TMOAKJIIOYHMB CBETOAMON K JuUHMM RS mwmHbl ynpaBneHus. Eciu ecTh CBEYCHHE — IMCILICH
UCTIpaBeH

d) moAaKIOYMB MOTEHIMOMETP K JTMHUK RS mimHb! yrpasieHus. Ecnu ecth cBeYeHUE 3HAKOMECT PU
MepeMeIeHNH IBWKKA — IUCIUICH HCIIPaBeH

Bapuant Ne 2 O6muie Mpu3HAKH BCTPaNBaEMBIX MUKPOKOHTPOJIIEPOB:

a) KOMIMAKTHBIE pa3Mephl U HATHYHE PaIdaTopoB s 3P PEKTUBHOTO OTBO/IA TETIa

b) oproroHanbHOCTP BHYTPEHHHX PETHCTPOB MHUKPOKOHTPOJUIEPA, MO3BOJISIOILYI0 ONTHMH3UPOBATH
CTPYKTYpPY IIPOrpaMMbl

C) BCTpaMBaeMblii MUKPOKOHTPOJIIEP UMEET apXUTEKTYPY, 00JIEr4aromiyro padoTy ¢ BelIeCTBEHHBIMU
YUCIIaMHU

d) Bce HeoOX0aUMBIE pecypchl (MIAMATh, YCTPOHCTBA BBOAA-BHIBOAA M T.1.) Pacnoiaralorcs Ha
0JITHOM KPHCTAJJIEe C MPOLECCOPHBIM SIPOM

BapuanTt Ne 3 Kakas uHopmarus 3arvceiBaeTcsi B CTEK pu 00paboTKe mpephIBaHUs?
a) colep)KUMOE CUETYMKA KOMaH]] HA MOMEHT MPEpbIBAHHS

b) mporpamma 06pabOTKH IpepbIBaHUS

C) colepKUMOE PErHCTpa yKazaTens cTeKa

d) ampec moamporpaMMe1 00pabOTKH TIPEPHIBAHS

Bapuant Ne 4 Yro Takoe dummi-mamsts (flash)?

a) DJIeKTPUYECKH NepenporpaMMHupyeMasi NOCTOSTHHAS MaMSTh
b) mocrosHHAsI MAMATH € yIbTPa(UOIETOBBIM CTHPAHUEM

C) oOmepaTHBHAS MAMSATH C YAbTPA(GHOICTOBBIM CTUPAHHEM

d) onexTpuyecKH MepenporpaMMUpyeMasi OriepaTUBHAS MaMSITh

Bapuantr Ne 5 Ckonbko OHT coaep)KaT PETUCTPhI OOINEro Ha3HAUCHUS MHUKPOKOHTpOJLIepa
ATMega328P?

a) 4
by 8
c) 16
d) 32

2 | Bapuant Ne 1 BriGepure npaBuwibHYI0 HacTpoiiKy MuKpokoHTpoiuiepa ATMega328P: ans
TeHepalliy NpephIBaHus 110 cpe3y gHeuineeo cuenana Ha exode INTO B peructp EICRA Heobxomnmo
3anmcarhb
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The Extemnal Interrupt Control Register A contains control bits for intermupt sense control.

Bit T ] 5 4 3 2 i 0
{08 I - | - | - | - | 3R] [ BCg [ [E=-11 [ [0 I EICRA
Read’Write R R R R AW R R RW
Initial Vakue o i 0 o 0 1] o 0

Table 12-1. Interrupt 1 Sense Control

ISC11 1SC10 Dascription
0 i} The low level of INT1 genarates an inlermupl request.
0 1 Any logical change on INT1 generales an intamrupl request.
1 a The falling edge of INT1 ganerales an intarmupl request.
1 1 The rising edge of INT1 generates an interrupl reguast.

Table 12-2. Interrupt 0 Sense Control

I1SCo1 I1ISC00 Description
0 The low level of INTO generates an inlerrupt 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 BeiOepure npaBWIbHYIO HACTPOMKY MuUKpoKoHTposuiepa ATMega328P: mns
TeHepaliK IPEPhIBaHUS 10 cpe3y eHeutneeo cuehana Ha éxode INT1 B peructp EICRA HeoOxo0aumo
3anucarh

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) 0000 0011
d) 0000 1100
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Bapuant Ne 3 BriGepure mnpaBuwibHYI0O HacTpoiiKy MuKpokoHTpoiuiepa ATMega328P: ans
TeHepalll TPEepPBhIBAHUSA 1O @poHmy 6Hewtneeo cuenana Ha 6xode INTO B peructp EICRA
HEO0XO0IMMO 3amucarhb

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 Bribepute npaBuWIIbHYI0O HAcTpolKy MuKpokoHTpoiuiepa ATMega328P: ans
TeHepalli TpephIBaHus 1o Gponmy eHewHeco cuenana Ha 6xode INT1 B peructp EICRA
HEO0XO0IMMO 3amucarhb

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 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
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C) 0000 0011
d) 0000 1100

Bapuant Ne 5 Bribeputre npaBmibHYI0 HACTpOWKy MuKpokoHTpoiuiepa ATMega328P: mns
paspelieHus npepeiBanus 1Mo BHemHeMy curHainy Ha Bxoae INTO B peructp EIMSK nHeobGxommumo
3aIMcarhb

1 0
INT1 INTO I EIMSK
RW R/W

0 0

Bit
0x1D (0x3D) |
Read/Write

Initial Value

o DRI~
o af1 o
o D1 jwm
=] B E
=] B B
o Dfi e

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

Bapuant Ne 1 Bribepure npaBuiIbHbINA BapUaHT TOAKIIOYCHUS! CBETOIUOA K MUKPOKOHTPOJLIEPY:

a) b) npasurbneiti omeem C) d)

+5V +5V /f/ /‘V/.,

US| ISP MK‘K]_‘:'I MK

Bapuant Ne 2 Bribepure npaBwiIbHbIE BapHaHTHl MOJKIIOYEHHS KII0Ya K MHKPOKOHTPOJUIEPY
(BHYTpEHHUE MOATATUBAIOLINE PE3UCTOPHI TIOPTA BHIKIIOUEHBI):

b) nPasubHbILL OMmeem C) d)
+5V ,T‘+5V )P+5V

a)
o wl - o

Bapuant Ne 3 Kakoli HOMHHAI HOIXOJMUT Ul CONPOTHBIICHUS B IIEMHM CBETOJIMOJA, €Clid pabouee

HanpsDKeHue cBeToauofa paBHO 3B, pacuerssiii Toxk 10 MA, a MHKPOKOHTpPOJJIEp THTAaETCS
HanpspkeHueM 5B:

+5V

MK 4

a) 20 O0wm

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

Bapuant Ne 4 Ha kaxky0o MHHUMAaJbHYIO MOIIHOCTH TpeOyeTcs BBIOpaTh PE3HCTOP HOMHHAIOM
300 Om, ecou pacueTHbId TOK 10 MA:
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+5V

MK o4

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

Bapuant Ne 5 Kakoii HOMHHaN TOOXOOUT [UIS CONPOTHBICHUS B IENM KIOYa, €CIH

MUKPOKOHTPOJUIEP UTAETCS HAIIpsLDKEHUEM SB:
+5V

Tl
a) 200 Om
b) 10 kOm

¢) 100 kOm
d) 20000 Om
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