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1. OHNEHOYHBIE CPEJACTBA JId TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH

1.1 Bonpocsl 1iist codece0BaHUSA

Bompocst mo pasgeany (teme) 1 OO030p TexHOJIOTHH O0BEKTHO-
OPUEHTHMPOBAHHOTO NPOrPaAMMMPOBAHUS sl PpelleHus 3aJa4 CeTeBOro
oOMeHa

Twumel mokansHBIX ceTeii: PAN,LAN,MAN,WAN
Opranmzarnus ceTeit tep/ip:

Ypouu monenu OCHU

duznyeckas cpeaa nepenadn JaHHBIX

O0630p GecpOBOIHBIX CETEH

Macmitabbl 6ecipOBOAHBIX CETEH Mepeayn TaHHbIX
MoObuiibHbIE O€CTIPOBOAHBIC CETH

becnpoBoanbie ceTr OJIMKHETO pajnyca JeHCTBUS

. [ToMexo3aniuiieHHbIe aIrOpUTMbI TIEpeIavu JAaHHBIX

10 [lepengada qaHHBIX IO MPOTOKOJTY TPAHCIIOPTHOTO YPOBHS tCp
11.Tlepenaya qaHHBIX IO MPOTOKOJY TpaHCIOPTHOTO ypoBHst UDP
12.Pa3pemienre JOMCHHBIX UMEH

CoNoak~LNE

Bomnpocsl mo pasgeay (teme) 2 H3ydyeHume KOMAaHA OINEPALUOHHON
CHUCTEMBbI /1151 KOHTPOJISA (PYHKIIMOHUPOBAHUS CETH

1. I'mobanbhas cerb MuTepHer. Uctopus cozmanus ceru. Ilpumep creka
nporokosnoB TCP/IP. ITpumepst RFC-nokymeHTOB.

2. latb ompenenenue noustus cetu Internet. O0o0IIIEHHAs CTPYKTYypa CeTU
Internet. CtpykTypa cteka nporokosoB TCP/IP.

3. OcHoBHBIE TPEOOBAHUSA K CETEBBIM apXUTEeKTypaM. CpaBHUTEIbHAS OI[EHKA
ceteBbIx apxutektyp [SO u TCP/IP.

4. loctounctBa u HenoctaTku cereBbix apxutektyp ISO u TCP/IP. Cdepa
npumenenus apxurektyp [SO u TCP/IP.

5. Ilpumep ¢parmenta cetu MHTepHET. OCHOBHBIE MPOTOKOJIBI CEMENCTBA
TCP/IP.

6. Ilpumep nepenauu coobuieHui B cetu Internet Ha OCHOBE MeXaHH3Ma
WHKAICYJISIUH.

7. OcHoOBHbIe (YHKIIMU M XapakTepucTUku Tmportokosia IP. OcHoBHBIE
MEXaHU3MbI IpoToKoia IP.

8. Ctpyktypa [IP-nakera. @yHKIIMOHAIBHOE HA3HAUYECHHE MOJIEH 3ar0JI0OBKa.

9. [Ipumeps BoimoHEHUS hparmMenTanuu [P-makeToB B cetu Internet.

10. Anpecauust B IP-cersix. dusnueckuil (JOKadbHBIA WM aIapaTHBIN)
aapec kommbtorepa. [Ipumepsi.



11. Anpecanus B IP-cersix. CeTeBod (JIOTMYECKMM WM TPOTOKOJIBHBIN)
anpec. [Ipumepsl.

12. Anpecanus B [P-cetsx. CumBoNbHBIN (HOMEHHBIN) aapec. [Ipumepsl.

13. IlpencraBnenue u cTpykTypa cereBoro IP-aapeca (Bepcus I[Pv4).
CymectByronue kiaccsl [P-anpecos.

14. Ha3uauenue wuneHtudukatopoB ceteil. Ilpumepsl pacnpenencHus
aZpeCcoB.

15. Macku cereid. [loacetu: agpeca u macku. [IpuMepbl Macok mJisi ceTel u
MOJCETEN.

16. OtobpaxkeHue noMeHHbIX UMeH Ha [P-aapeca. JlomeHHas cuctema UMeH
— DNS.

17. IIporoxon ARP (Address Resolution Protocol). Hasnauenue. ITpumepsr
WCIIOJIb30BaHUs MPOTOKOJIA.

18. Ucnonb3oBanue nporokosna ARP mns onpenenenus MAC-aapeca o 1P-
aapecy.

19. Mapupytuzanuss B cetu Internet. TpeOoBaHuii, KOTOpbIE CIEAyeT
YUHUTBIBATH NPU BEIOOPE MPUEMIIEMOTO aJITOPUTMa MapIIPyTH3ALUH.

20. Mapumpytuzanuss B cetd Internet. Tabmuupl MapupyTU3aLMH.
CraTtnyeckne U JUHAMUYECKHE allTOPUTMbI OOHOBIJICHHSI TAOIULI.

21. Mapmpymuzamuss B cetu Internet. BHyTpeHHHME  ITPOTOKOJIBI
MapuIpyTH3aLHH.

22. Mapupytusanus B cetv Internet. BHemH1e NpOTOKOIBI MAPLIPYTU3ALMH.

23. Mapumpytuzanus B cetu Internet. ApXUTeKTypa MapupyTH3aTopa.

24. Mapumpytuzamuss B cet Internet. @DyHKIIMOHAJIBHAsT MOJEINb
MapuipyTH3aropa.

25 TpancnoptHsiil ypoBeHb apxuTektypsl TCP/IP. IIpotokon UDP.

26. TpancnopTHslid ypoBeHb apxutektypbl TCP/IP. IIpotokon TCP.

27. BzaumoaeiicTBue 00BbEKTOB MPUKIAAHOTO YPOBHS ¢ momouisio TCP.

28. Ilpuknagnoit ypoBeHb. [Ipotokon FTP. Pexumbl ycTaHOBIIEHUS CBSA3U
115 oOMeHa (aitiamu.

29. IIporokon FTP. IIpumepsl komang 1 ceancoB padotel ¢ FTP-cepBepamu.

30. ITpuknagnout ypoBeHb. IIporokon TELNET. IIporpammbI-KIHEHTHI
TELNET.

31. DOnextponHaa mnourta B Internet. CtpykTypa aapeca W 3JIEKTPOHHOTO
COOOILIEHUSI.

32. Crpyktypa sJekTpoHHOM mouThl B Internet. HazHaueHue OCHOBHBIX
DJIEMEHTOB.

33. DmnekrponHass mouta B Internet. Ilporuiecc MOCTaBKM 3IIEKTPOHHOTO
COOOIIEHUS OT OTIIPABUTEIS K MOIy4aTelIto.

34. DnextponHas mnouta B Internet. IIporokonm SMTP. Ilpumep SMTP-
TpaH3aKIUH.

35. DOmekrponHas mnoura B Internet. IIpotokon POP. Ilpumep POP-
TpaH3aKIUH.

36. I'uneptekcroBas cpeaa. Cioy:x6a WWW. Ilporokon HTTP.



37. Opranusanus nepenayu Tpadrka peabHOro BpeMeHHU 1o ceTu MIHTepHeT.
[IpoToxon RTP.

38. IIpoTokoi mepenayu BUACO- U ayTMONH(DOPMAITUU B peaTbHOM MaciTade
BpemeHu — RTP. 3aronosok makera RTP. [Tpumep RTP-cern.

39. MynpTuMeIniiHbIE CHCTEMBI. ANNapaTHble CPENCTBA M MPOrPaMMHOE
o0ecrnieyeHrne KOMIBIOTEPHOI CUCTEMBI JIsl paOOThI B MyJIbTUMEINA

Bonpocst mo pasgeay (teme) 3  OCHOBbI NOCTPOEHHMSI CHCTEM
AUCTAHIIMOHHOM 0eCIIPOBOXHON THATHOCTHKH OPraHu3Ma

Moobunbnas cetb GPRS Mob6unbHas cets 3G

Mobuinbnas cetb 4G

[Tepenaua nndopmarnuu o d6ecrpoBogHOMY KaHainy 433 MI'1g
[lepenaua nndopmanuu no decrpoBoHOMY KaHainy Bluetooth
[lepenaua nndopmanuu no 6ecripoBogHomy kaHairy WiFI
[lepenaua nndopmanuu no decrpoBoHOMY KaHainy XBee

ook wnE

Bonpocst mo pasgeany (teme) 4 OO030p TexXHOJOru O0OBEKTHO-
OPHEHTHMPOBAHHOIO  NPOrPaAaMMHMPOBAHUS UIS  NOCTPOEHUSI  CHUCTEM
JAUATHOCTHKH

1. Ammiutyna nenbTa GyHKIIMU B MOMEHT BpemeHu n=10 paBHa

2. Unrerpan penbra (QyHKIUM OT MHUHYca OECKOHEYHOCTH O ILIIOC
OECKOHEYHOCTH paBeH

3. CursHaJs Ha BBIXOJIE CUCTEMbI B TOT MOMEHT BPEMEHHU, KOTJ]a Ha BXO/IE

CUCTEMBbI HAXOAUTCS JIeTbTa (yHKINUS Ha3bIBACTCS

Onpenenurte nopsAaok cucreMbl y[n]=10x[n]-5x[n-1]+2x[n-2]

Onpenenure mopspok — cuctembl  y[n]=10x[n]+2x[n-2]+3x[n+3]

cucreMa y[n]=10x[n]+2x[n-2]+3x[n+3] saBasieTcs

6. KakoBa /IMHHAa MMIYJIbCHOTO OTBETa CHUCTeMBbI y[n]=x[n]+2x[n-1]-
5x[n-2]

7. KakoB nopsiiok cucTeMbl, UMITYJIbCHBII OTBET KOTOPOM paBeH 87

8. Uto B CAIIP Proteus peanusyer cienyromuii snemeHT: PNP

9. UYro B CAIIP Proteus peanusyer cienyromuii anemeHT:NJFET

10.Yto B CAIIP Proteus peanuzyert cienytomuii anement:PJFET

11.Yto B CAIIP Proteus peanusyert cienytouuit anemeHT: NMOSFET

12.Yto B CAIIP Proteus peanusyert ciemnytontuit anemenT: PMOSFET

13.Yto B CAIIP Proteus peanuzyet ciemytomuii anmemeHT:NLVCIS

14.Yto B CAIIP Proteus peanuzyer cienytromuii snement: VSWITCH

15.Yto B CAIIP Proteus peanuzyet cienyromuii s3nemMeHT: BIBUFFER

16.Yto B CAIIP Proteus peanuzyet cienyromuii s5eMeHT:JK

17.KakuM ajroputMoM peanu3yercs YHCIEHHOE WHTETPUPOBAHUE
CUTHAJIa C UCIIOJIb30BAaHUEM MUKpoOMpoLeccopa?

o s



18.Kakum anroputmoM audepeHIUpyeTcss CUTHAI ¢ MCIOJIb30BAaHHEM

MUKPOKOHTpoJuiepa?

19.Kakoe MHHMMaIbHOE KOJMYECTBO TMEPEMEHHBIX TpeOyeTcs s

BBIYMCJICHUA aMIIJIMTY JAbL curgama?

20.Yrto B CAIIP Proteus peanusyer cienyromuii anemenT: PULSE
21.Yto B CAIIP Proteus peanusyer cnemyromuii anemeHT:AORB

22.Yto B CAIIP Proteus peanuzyer ciemyromuii anemeHT:DTFF

23.Uto B w™moxemu auojma CAIIP Proteus o3Hadaer ciemyromiui
napameTp:N

24.Yto B w™moxmemu auojma CAIIP Proteus o3Hadaer ciemyromiui
napamerp: TT

25.Uto B w™moxmemu auojma CAIIP Proteus o3Hadaer ciemyromiui
napametp:CJO

26.Ytro B wmomenu gumoma CAIIP Proteus o3Hawaer cliemyromniuit
napamerp:VJ

27.Yro B w™momenu pguoma CAIIP Proteus o3Hadaer crieayromimia
napametp:EG

28.4Utro B w™momemu gumoma CAIIP Proteus o3Hadaer criemayromiwia
napameTtp:KF

29.Ytro B w™momenu guoma CAIIP Proteus o3Hadaer criemayromimia
napametp: TNOM

30.Uto B monenu OunomsipHoro Tpansuctopa CAIIP Proteus o3znauaer
cnenyronuii napamerp:ICVBE

31.Uto B monenu OunonsipHoro Ttpanzuctopa CAIIP Proteus o3nauaet
cnenyronuii napamerp:ICVCE

32.Uto B monenu OunonsipHoro tpanzuctopa CAIIP Proteus o3nauaet
cnenyronmi napametp:AREA

33.Yto B monenu OumnomsipHoro Tpan3uctopa CAIIP Proteus o3nauaet
cnenyronui napamerp: TEMP

34.Yto B monenu OunomnsipHoro tpansuctopa CAIIP Proteus o3nagaer
creayromui napamerp:IS

35.Yto B monenu OumnomsipHoro tpansuctopa CAIIP Proteus o3nagaer
cnenyronui napamerp:BF

36.Uto B monenu OunomsipHoro Tpansuctopa CAIIP Proteus o3znauaer
cnenyrommi napamerp:RE

37. s JTUCKPETU3ALNHU CUTHajIa BUIA

V(t)=50+2sin(100t+20)+5c0s(200t+30) HEOOXOAMMO HCIIOJIH30BAThH

qacTOTy JUCKPCTHU3alINU HC MCHCC

Bonpocsl mo pasgeny (treme) S IIporpammupoBanue ciay:xk0bp1 DNS ¢

HCII0Jb30BaHUEM SI3bIKA Java

1. Yro Takoe JITHC ciyx6a?
2. Yro takoe nomeH?



Kakoro ypoBHsI JOMEHBI Bbl 3HaeTE?

Kax mpeoOpa3zoBats aapec B TOMEHHOE HMsI?

Kax npeoOpazoBaTh JOMEHHOE UMS B ajipec?

MOXHO 1M BBIYUCIUTH MECTOMNOJIOKEHHUE XOCTa MO JIOMEHHOMY
UMEHU?

ook~ w

Bompocst mo pasgeay (teme) 6 MHOromoTro4YHOCTb B CETEBbIX
NPWI0KEHUSIX

Urto Takoe moTok?

UYro Takoe mporuecc?

UeM MOTOK OTJIMYAETCS OT mpoliecca?

Kak cuHXpOHU3UPYIOTCS TTIOTOKK ?

Kaxkue cniocoOsl nepenaun nHPopMaIuy MeXy MOTOKaMU BbI 3HAETE?

a0 E

IlIkana oneHuBaHus: 5 OajibHas.

Kpurepuu oueHuBaHus:

5 0a/1510B (MU OIICHKA «OTJIMYHOY) BBICTABJISIETCS 00YyUaIOIEeMycsi, €CJIH OH
JIEMOHCTPUPYET TyOOKOE€ 3HAHUWE COJEpKaHWS BOMNPOCA; JaeT TOYHbIC
ONpENICJICHUS] OCHOBHBIX NOHSTHN; apryMEHTHPOBAHHO M JIOTUYECKU CTPOIHO
u3jiaraer ydeOHbIM MaTepuan; WUIIOCTPUPYET CBOM OTBET aKTyaJbHBIMHU
npuMepamMu (TUMOBBIMM W HECTAHJAPTHBIMU), B TOM YHCIIE CaMOCTOATEIHHO
HaWJICHHBIMH; HE HYXKJIA€TCA B YTOUHSIONMUX U (WJIM) TOMOJHUTEIBHBIX BOMIPOCAX
npenoaaBaTess.

4 6aju1a (UK OIICHKA «XOPOIII0») BBICTABISIETCS 00yYaroneMycsi, €CJii OH
BJIaJICET COJICP’KAHUEM BOIPOCA, HO JIOMYCKAET HEKOTOPbIE HEOUYETHI MPU OTBETE;
JIONyCKAaeT HEe3HAYUTEIbHbIE HETOUYHOCTH MPU OMPEACICHUN OCHOBHBIX MOHSITHUH;
HEJI0OCTAaTOYHO apryMEHTUPOBAHHO U (MJIK) JIOTHYECKU CTPOWHO M3JIaraeT yueOHbIN
MaTepuall; WITIOCTPUPYET CBOM OTBET TUIIOBBIMU MIPUMEPAMHU.

3 oOGamna (WM OUEHKA  «YJIOBJICTBOPUTEIHHO»)  BBICTABIACTCS
o0yy4aromemMycsi, €CIu OH OCBOWJI OCHOBHBIE TOJIOKEHUS KOHTPOJUPYEMON TEMBHI,
HO HEJIOCTATOYHO YETKO JaeT OMNpeJejeHWE OCHOBHBIX MOHSITHN U JeDUHUIUN;
3aTpyJHSETCS TMpU OTBETAX HA JOMOJHHUTENbHBIE BOMPOCHI, MPUBOIUT
HEJIOCTATOYHOE KOJUYECTBO MPUMEPOB ISl WILIIOCTPUPOBAHUS CBOETO OTBETA;
HYKJA€TCS B YTOUHSIOIINX U (MJIM) AOMOJHUTEIBHBIX BOIIPOCAX MPENOAaBaATEs.

2 Oanna (WM OLEHKAa  «HEYJOBIETBOPUTEIBHO»)  BBICTABIISIETCS
oOydJaroniemMycsi, €clii OH He€ BJAJEET COJIEp)KaHHUEM BOIpOCAa WJIM JOMYCKaeT
rpyObIe OMMOKH; 3aTPYIHSACTCS JaTh OCHOBHBIC OMPE/IEICHUS; HE MOXKET IPUBECTHU
WM TIPUBOJUT HEIMpPaBWIbHBIC MPUMEPHI; HE OTBEUAaeT HAa YTOUHSIOMUE U (WJIH)
JIOTIOJIHUTENIbHBIE BOIPOCHI MPENoAaBaTessi WIM JONMYCKAaeT MPU OTBETE HAa HUX
rpyOble omuoKu



1.2 Bonipocsl 1151 codece1oBaHmsl 0 MPAKTHYECKAM padoTam

Tema: Ne 1 «O030p TexHO0JOrMH O00BEKTHO-OPHMEHTHPOBAHHOIO
NPOrpaMMHUPOBAHMSA VIl PeLIEHUs 32124 CeTeBOro 00MeHa»

1. IoaxmounTh K MUKpOKOHTposuiepy Arduino Pro Mini crnegyromuii Habop
y3JI0B U 3JIEMEHTOB: JJATYMK TEMIEpaTypbl U BIKHOCTH, CEHCOP Ta3oB. [losgcHUTH
MOPSJIOK BBITTOJIHEHUS pa0OTHI.

2. Hamucate mnporpammy, MJis NPOBEJIEHHUS OIPOCOB YKa3aHHBIX Y3JIOB
MPOrpaMMHBIM CIIOCOOOM IO IBYM pa3HbIM KaHaJIaMm

3. HanmcaTp mporpamMmy, OCyIIECTBIISIONIYIO TIPEICTaBICHUS MOTYyUYEHHOH C
AIIT undopmarnmu B rpaduyeckoit popme

4. VI3meHsiss TeMIeparypy JaTddKa TIPOBECTH IIOCTPOCHHE Tpaduka
WU3MEHEHUS

5. Hanuiwmre nporpaMmy peakiiuy Ha MPEBBINIEHUE MPEACTBHO JOMTYCTUMON
KOHIICHTPAIIUHU Ta30B

Tema Ne2 «M3yueHne KOMAH/ ONEPALUOHHON CHCTEMbI IJIsl KOHTPOJIS
(GyHKUMOHUPOBAHUSA CETH»

[ToHsiTHE CETEBOTO MOAKIIOYCHUS

Onpenenenue «S3pika -Javay

[IpeumymectBo Java

Henocrarku Java

[Ipeana3znauenue s3bika Java

HazoBuTte mporpamMMebl, COCTaBICHHBIC Ha S3bIKE MPOTPpaMMHUPOBaHUs Java

ok wnE

Tema Ne3 «IIporpammupoBanue ciay:x0b61 DNS ¢ ucno/ib30BanueM fi3bIKa
Java»
1. HazoBuTe Kiacchl M UX METOJIbI, KOTOPBIC TO3BOJISIIOT PEaM30BaTh
JIOMEHHOE pa3perieHrue MeH
2. IlpeobOpa3oBaHue MMEH B ajapeca U oOpaTHOE MpeoOpa3oBaHME, Kak
MPOUCXOAUT?
3.  Omnpenenenue «DNS-cepep»
4. Jlaite ompenaeneHue TepmuHaMm: "30Ha", "Tpancdep", "dopBapuep",
"in-addr.arpa”
5.  OcHosnbie 3a1aun «DNS-ceppepay
HocTtounctBa «DNS-cepBepar»
Henocratku «DNS-cepBepa»
[IpeumymectBa «DNS-cepBepar
Yro Takoe "YectHsiii" DNS-cepBep?

©ooNOo



Tema Ned « MHOTONMOTOYHOCTH B CETEBBIX MPUI0KEHUAX)

O06nacTe TPUMEHEHUS] MHOTOIOTOYHOCTH?

Yrto Takoe moToK?

Urto Takoe mpoiecc?

UeM MOTOK OTJIMYAETCS OT mpoliecca?

Kax cuHXpOHU3UPYIOTCS TOTOKU?

Kakwue crocoOsI epenaun HHPOpMAIH MKy TOTOKaMHU BbI 3HaeTe?

Sk wdE

Tema NeS «O030p TexHOJOTHH  O00BEKTHO-OPHMEHTHPOBAHHOIO
NPOrpaMMHUPOBAHMSA IJIS MOCTPOEHUSI CUCTEM JIHATHOCTHKHN

1. 1KakuM anropuTMOM peanu3yeTcsl YHCICHHOE WHTETPUPOBAaHUE
CUTHAJIa C UCIIOJIb30BAaHUEM MUKpoIpoueccopa?
2. Kakum anroputmom nuddepeHnupyeTcsi CUrHal ¢ UCIOJIb30BaHUEM

MHKPOKOHTpoJiepa? Kakoe MHHUMaIbHOE KOJMYECTBO IEPEMEHHBIX
TpeOyeTCs JyIsl BHIYUCIICHUSI aMILIUTY bl CUTHAIA?

3. Urto B CAIIP Proteus peanusyet cienyromuii 35memeHT:PULSE

4, Uto B CAIIP Proteus peanusyert cnenyrommii 3neMeHT: AORB

S. Uto B CAIIP Proteus peanusyet cnenyrommii 35iemeHT: DTFF

6. Yro B wmoxmemn muonma CAIIP Proteus o3Hawaer cuenyromun
napameTp:N

1. Uro B wmoaenu guoma CAIIP Proteus o3HayaeTr cCiaeayromuiil
nmapametp:TT

8. UYro B wmoaenu guoma CAIIP Proteus o3HayaeTr cieayromuiit
napametp:CJO

9. Uro B w™momemn guona CAIIP Proteus o3HawaeT ciemyromuii
napametp:VJ

10. UYro B w™mogmenmu guoma CAIIP Proteus o3Hauaer ciemyrommii
napametp:EG

11. Yro B wmomemum guoma CAIIP Proteus o3Hauaer cliemyrommii
napameTtp:KF

12. UYto B wmogemm guoma CAIIP Proteus o3Hauaer cliemyrommii
napametp: TNOM

13. Yrto B momenm OumosnspHoro tpanzuctopa CAIIP Proteus o3nauaet
cneayronuii napamerp:ICVBE

14. Yto B monenu Oumnonsipaoro tpansucropa CAIIP Proteus o3nauaet
cneayronuii napametp:ICVCE

15. Yto B moxenu Oumnonsipaoro tpansucropa CAIIP Proteus o3nauaet
caenyromuii mapametp:AREA

16. Yrto B momenu OumnonspHoro tpanzuctopa CAIIP Proteus o3nauaet
caenyromni nmapamerp: TEMP



17. UYrto B monenu Oumnonsipaoro tpansucropa CAIIP Proteus o3nauaet
cieayronmi napamerp:1IS

18. Yrto B momenu OumnonspHoro tpanzuctopa CAIIP Proteus o3nauaet
cnenyromui mapamerp:BF

19. Yro B momenu OunonspHoro tpanzuctopa CAIIP Proteus o3nauaet
caenyromuit mapamerp:RE

20. [ns JTUCKPETU3ALNH CUTHAJIa BHJIA
V(t)=50+2sin(100t+20)+5c0s(200t+30) HE0OXOAUMO UCTOIB30BATh YaCTOTY
JUCKPETU3aLMU HE MEHEE

Tema Ne6 «OCHOBBI MOCTPOEHUSI CUCTEM TUCTAHIIMOHHOM OeCIIPOBOIHOM
TUATHOCTUKH OPraHU3May

1. Ha3oBuTe U3BECTHBIE BaM COBPEMEHHBIE MUKPOKOHTPOJLIEPHI
2. Ucnonbs3zyeMble NpuOOpBI, anmnapaTbl U 3JEMEHTHI

3 Mukpokontpoiuiep ATMEGA 328P

4. Perysatop HanpsHKEHUs TUTAHUSA

5. KBapuieBblii pe3oHaTop

6. Moy GSM SIMS0OOL

7. JlercTByto1Iasi CMM-KapTa

8. Monynb myascomeTpa

I xana onennBanusa: 5 OaybHasd.

Kpurepuu ouenuBanus:

5 0a/1510B (MU OIICHKA «OTJIMYHOY) BBICTABJISIETCSl 00yUaroIEeMycsi, €CJIH OH
JIEMOHCTPUPYET TyOOKOE€ 3HAHWE COJEp)KaHHWS BOMPOCA; JaeT TOYHbIC
OTPENICJICHUs] OCHOBHBIX TOHSITUN;, apryMEHTHPOBAHHO M JIOTUYECKH CTPOIHO
u3NaraeT ydeOHBIM MaTepuall; WIIIOCTPUPYET CBOM OTBET aKTyaJbHBIMU
npuMepaMu (TUTIOBBIMU W HECTaHJAPTHBIMH), B TOM YHCIE CaMOCTOSITEILHO
HaWJICHHBIMH; HE HYXKJIA€TCA B YTOUHSIONUX U (WJIM) TOMOJIHUTEIBHBIX BOMPOCAX
npenoaaBaTess.

4 6anna (MU OLEHKA «XOPOIIO0Y») BBICTABISAETCS OOyYarolmeMycsl, €ClIU OH
BJIQJICET COJIEPKAHUEM BOIIPOCA, HO JIOMYCKAET HEKOTOPHIE HEOUYETHI IIPU OTBETE;
JIOMyCKAaeT HEe3HAYUTEIbHbIE HETOUYHOCTH MPU OMPEACIICHUN OCHOBHBIX MOHSITHH;
HEJI0OCTATOYHO apTYMEHTUPOBAHHO U (MJIN) JIOTHYECKH CTPOWHO M3JIaraeT y4eOHbIi
MaTepualt; WITIOCTPUPYET CBOM OTBET TUIIOBBIMU IIPUMEPAMHU.

3 oOamma (WM OLEHKAa  «YyJIOBJICTBOPUTEILHO»)  BBICTABIISIETCS
oOydaroremMycsi, €Clii OH OCBOUJI OCHOBHBIE TOJIOKEHUSI KOHTPOJIUPYEMON TEMBI,
HO HEJIOCTATOYHO YETKO JAeT OMNpE/eSICHHUE OCHOBHBIX MOHATUU W ACHUHUITUH;
3aTpyJHSAETCS. TMpU OTBETAX HA JOMOJHUTENbHbIE BOMPOCHL, MPUBOIUT



HEJOCTAaTOYHOE KOJMYECTBO MPHUMEPOB I WIUTFOCTPUPOBAHHUS CBOETO OTBETA,;
HYKJIaeTCS B YTOUHSIOMIMX U (WJIH) JOTIOJTHUTEIBHBIX BOMPOCAX MPEMO aBaTeNs.

2 Oamnma (WM  OICHKA  «HEYJOBJICTBOPUTEIHHO»)  BBICTABISETCS
oOyuJaromemMycs, €clid OH HEe BIIAJIeeT COJACPKAaHUEM BOIpPOCa WJIHM JOIMyCKaeT
rpyObIie OMMOKH; 3aTPyIHSACTCS 1aTh OCHOBHBIC ONIPE/ICIICHNS, HE MOYKET MPUBECTH
WIN TIPUBOJIUT HEMPABUJIbHBIC MPUMEPHI; HE OTBEYACT HA YTOUHSIONIUC W (WJIH)
JOTIOJTHUTEHHBIC BOMPOCHI TPETOaBaTes WU JOMYCKaeT MPU OTBETE Ha HHX
rpyOble OmMOKH



2 OLEHOYHBIE CPEJACTBA JJIS1I TPOMEXYTOUYHOIM
ATTECTALIMM OBYYAIOLIUXCS

2.1 bank BONIpOCOB U 3a/1aHUIi B TeCTOBOM (popme

Muxkporpoliieccopbl B cucTeMax 0eClipOBOJIHOMN AMarHOCTUKH OpraHr3Ma
HO3BOJISIOT

Hcnonp3oBath anroputMsl HU(GpoBOi 00pabOTKU CUTHAIOB
Bce nepeunciiennoe

Hcnonp30BaTh alnropuTMbl aHAJIOTOBOM 00pabOTKH CUTHAJIOB
KoHcTpynpoBaTh onepaloOHHbIE YCUITUTENH

Pa3pabatrbeiBaTh aHATOTOBBIE (PUIIBTPHI

Jlist mopkmrouenus Bxoaa RA3/AN3/Vref+ ucnonbsyercs
VcTOuHUK Hanps>KeHUs
HcTounuk ToKa

HNctounuk HaIIPAKCHUA UJIN TOKa

Yacrora nuckpernzanuu ALl mukpokonTposiepa PIC16F877A 3anmaercs
MPOTPaMMHO
BbIBOIOM OSCl1
BbIBOJIOM OSC2

CHUI'HAJIOM Ha aHAJIOI'OBBIX BXOJaX

[Ipu ncnonb30BaHUK CBETOAMOIHON MHIWKAIIMA MUKPOKOHTpOJIIEpa
PIC16F877A BenuurHa OrpaHUYUTEIBHOTO PE3UCTOPA COCTABIISIET

470 OM
470 KOM
27 OM
270 OM

Hwuuero u3 nepeuncieHHoro



s noakmtouenust JKKM nnaukaropa k mukpokontposuiepy PIC16F877A
MUHHAMAJIFHOE KOJIMYECTBO JIMHUM MOPTa COCTABIIACT {

A~ 0 o1 N O

Bxox VSS unaukaropa npegHazHayeH A
[ToaxirroueHus K KOPITyCy U3MEPUTEIBHON CUCTEMBI
[ToaxirroueHUs HaNPsHKEHWUS TUTaHUs
[ToaxirroueHUs1 CUCTEMBI PETYJIMPOBKU KOHTPACTHOCTH

BxomHol curnaj JaHHbIX

Bxonx VDD unaukatopa npeaHa3HadeH it
[ToakmroueHUs: HAMPSIKCHUS TUTaHUS
[ToaxiroueHus: 001IeTO MPOBOAA
[ToakmroueHus CUCTEMBI PETyJIMPOBKH KOHTPACTHOCTH

BxoaHoM curHan qaHHBIX

Bxonx VEE uHankaropa npenHasHayeH s
[TonkmtoueHus: CHCTEMBI PETYJIMPOBKU KOHTPACTHOCTH
BxoagHou curHain 1aHHbIX
[ToakntoueHUs: HANPSIKECHUS TATAHUSA

[ToaxmroueHus: oO1IEro MPoBoOIA

Bxon RS nnaukaropa npeaHazHadeH ajist
COpoca nnaukaropa
[ToakntoueHUs: HANPSIKECHUS TUTaAHUS

~OJKITIOUEHUsT 00IIIero MPOBOIa



HO,Z[KJIIO‘IGHI/ISI CHUCTCMBI PCTyJIMPOBKU KOHTPACTHOCTH

Bxon RW unnaukaropa npegHazHayeH it
Y cTaHOBKH peXUMa YTCHHUSI/3aIUCH
COpoca unaukaTopa
[TonkiroueHus: HANPS>KEHUS! TUTaHUS
[ToaxroueHust oOIIErO MPOBOIA

HOI[KJIIO‘IGHI/IH CUCTCMBI PCTYIIMPOBKHU KOHTPACTHOCTHU

Bxoanoe nHanpsbkenne nutanua nuaankaropa LMO16L coctasiser
5B
3B
10B
12 B

Kakoe konmm4uecTBO aHAJIOrOBBIX BXOJOB UMEET MUKPOKOHTPOJLIEP
PIC16F877A?

N B O O©

Pazpemenune nanukaropa LMO6L cocraBisiet
16X2
16X4
18X2
32X4



[IpoTokon tcp ucnosb3yeTcs i nepeaadu
BCE OTBETHI BEPHBI
nporokona HTTP
nporokona FTP

npotokosia POP3

[Iporokon POP3 ucnosnb3yercs mporpaMMoi
The Bat
Google Chrome
Internet Explorer

B Ilepeaun COOOLIEHUN MEXTy HEOJHOBPEMEHHO PEAIM3yEMbIMU
IIPOLIECCAMMU.

IIpoTokon FTP no3sossieT
nepenaBaTh (anbl
nepe1aBaTh CTPAHULIBI MHTEPHET

nepeaBaTh COOOIIECHUS

[IpoToxon POP3 o ymosryanuio UCIonb3yeT MopT
110
21
80
25

[Iporokosn HTTP no ymomyanuto UCIONIB3YyET HOPT
80
81
25
52
445



CKOJIbKO MaKCUMAaJIbHO MOXET ObITh KOMIIBIOTEPOB B MOACETH C MacKOM
255.255.0.0?

65536
255
512
62235

Ha nutro3 noceuiaeTcsa nakeT, €Ciiy OH MpeIHa3HAYCH
JUIsL IPYyTOM MOJICETH
JUIS HAIlIEW TOJICETH

JUUIS1 BHEIIIHETO CEepBEpa

DNS cepBep no3BoJisieT
paspemiath JOMEHHBIC UMEHA B ip aapeca
3arpy’kath CTPAHUIIBI MHTEPHET

0OMEHUBATHCS CETEBLIMHU COO6HIGHI/I}IMI/I

B Tomnosornu cetu noruueckas "'muHa" JaHHBIE ...

OJTHOBPEMEHHO JOCTYITHBI ISl BCEX Y3J10B, MOJKIOYEHHBIX K OJHOMY
CErMEHTY

MepearoTCs MOCIEeI0BATENBHO OT y3J1a K Y311y

MEePAAIOTCS OT LIEHTPAIBHOTO cepBepa K nepedepuitHbIM

K xakoMy BBIBOZY MUKPOKOHTPOJUIEPA MOXKHO ITOAKIFOYUTH aHAJIOTOBBIX
BXOJI U3MEPUTEIILHOTO TTprdopa?

RAO
RBO
RCO
RDO

Cetu, ucnosip3yromue kadeiab UTP TpaguiinoOHHO MCTIOIB3YIOT TOTIOJIOTHIO



3Be3/a

oO01mas muHa

KpyT

B clIydac 66CHpOBOI[HOﬁ OpraHu3aliii KaHalia CBA3HU MCXKAY 3JICMCHTaAMU
BBIUHMCIIMTEIBHOM CETU HCIIOJIB3YIOTCA ...

pazuo, a3epHble U HH(PPAKpacHbIE KaHAJIbI
TOJIBKO PaJINO KaHaJIbI
TOJIBKO JIa3€PHbIE KaHAJIbI

TOJIBKO HH(paKpacCHbIE KaHAJIbI

[1on ypoBeHb IPUIIOKEHHS IONAAAET IPOTOKOI
POP3
tcp
udp

smtp

[Tox TpaHCTIOPTHBIN YPOBEHb NONAAAET IPOTOKOJI
udp
SMTP
HTTP

[Tporpamma telnet siBnsiercs
YHUBEPCATBHBIM KIIHCHTOM
YHUBEPCAIBHBIM CEPBEPOM

YHUBEPCAIBHOU BUPTYAJIBHOW MAILIMHON

[Iporpamma netcat npegHazHavyeHa 1JIst
OpraHu3alMH IPOCIYIINBAHUS [IOPTOB

nepeaadn JaHHbIX Ha YAAJICHHBIC CEPBCPaA



IMPOBCPKH KAUE€CTBA CCTH

[Iporokonm ETHERNET otHOCHTCS
K (pr3nyeckoMy ypoBHIO
K JIOTUYECKOMY YPOBHIO
K YPOBHIO IPWJIOKEHUS

K TAPHCIIOPTHOMY YPOBHIO

DNEeKTpUYECKHe, TEXHUYECKHUE M MEXAHMYECKHE NapameTpbl CUTHala
nepeayn JaHHbIX MEXAYy Y3JlIaMH B ceTh B 3TajmoHHod wmonenu OSI/ISO
OIIPENEIAIOTCS Ha. ....

bu3nYIecKOM ypoBHE
MIPEICTaBUTECIIBHOM YPOBHE

IIPpUKJIaIHOM YPOBHC

Kaxnplii anpec nmpoTtokosa tcp/ip v4 BKiIro4aeT B ce04 ... {
4 necsaTu4HbIE HUPPHI
4 mectHaUAaTEpUUHbIE TUDPBI

6 mecTHAAIATUPUIHBIX TP

Mak azgpec OTHOCUTCS K
bu3nIECKOMY aapecy
JIOTUYECKOMY apecy
bu3nYecKoMy UMEHU

JJIOTHYCCKOMY MMCHHU

OnopHoe HanpsbKeHUe MpY aHaJIoro-IU(PpPOBOM MpeoOpa3oBaHUuU
HOJKJIF0YAETCs] K MUKPOKOHTPOJIIEPY

HEe 0053aTEIbHO

0053aTEIbHO



Inro3 - 710 ...

mapuipytuzarop  cered  TCP/IP  wnmm  ycTpoHCTBO  CBS3M
BBIYMCIIUTEIIBHBIX CETEN C CYIIECTBEHHBIMU PA3JIMUMSIMU CETEBBIX aPXUTEKTYP.

porpaMmmMHoe oOecreueHne, 00ecreunBaroee BpeMEHHOE XpaHEHUE
pUHUMAEMON HH(POPMALIUH.

OmnopHbIe HANPSHKEHHSI Ha BBIBOJIBI MUKPOKOHTPOJIIEpA MOAAFOTCS IS
YCTaHOBKH MaciiTaba BXOJHOTO CUTHAJIA
onr(pPOBKH aHAJIOTOBO CHTHAJIA
1u(po-aHATIOTOBOTO TTPEOoOpPa30BaAHUS

(GuIbTpaLMK CUTHAJA

K xakomy BeIBOAY CI€QyeT NOAKIIOYNTH HCTOYHHUK BEPXHETO OITOPHOTO
HaIpsKEHUS ?

RA3
RA2
RA4
RB3

K xakomy BbIBOAY CI€QyeT HOAKIOUYUTh UCTOYHUK HUKHETO OMOPHOTO
HaIpsHKeHUs ?

RA2
RA3
RB2
RB3

I[Ipy  OTCYyTCTBMM  HWCTOYHMKA  BEPXHEro  OMNOPHOTO  HAMPSDKEHUS
MaKCHMAaJIbHOE HAIPSKEHUE BXOJHOTO0 CUTHAJIA BCTPOSHHOTO B MUKPOKOHTPOJLIEP
PIC16F877A AIIII cocraBnseT

0B
5B
0



3amaercst mporpaMMHO

AHTHATUa3UHTOBBIN PUIBTP TO
OHY
®BY
[1d
P®

Pazpemenue unnukaropa LM044L cocrtaBnser
20x4
16x2
20x2
16x4

Yro o3HavaeT 3ammch Jjoruyeckoi 1 B out 7 aToro perucrpa?<br><img
src\="@@PLUGINFILE@@/2-10.jpg" alt\="1" width\="300" style\="vertical-
align\:text-bottom; margin\: 0 .5em;" class\="img-responsive"></p>

BripaBHUBaHME pe3ysibTaTa IpeoOpa3oBaHus MO MPABOMY Kparo
BripaBHUBaHME pe3ynbTaTa IpeoOpa3oBaHus 10 JIEBOMY Kparo
Bxurouenue ALILT

3amyck nmpeoopa3zoBaHMs

bur 6 storo perucrpa 3amaer<br><img src\="@@PLUGINFILE@ @/2-
11.jpg" alt\="1" width\="300" style\="vertical-align\:text-bottom; margin\: 0
5em;" class\="img-responsive"></p>{

Bpewms npeobpazoBanus AL
Bxurouenne AIIIT

3amyck npeoOpa3oBaHus

butsr 4-0 sToro peructpa 3amaror<br><img src\="@@PLUGINFILE@ @/2-
12.jpg" alt\="1" width\="300" style\="vertical-align\:text-bottom; margin\: 0
.5em;" class\="img-responsive"></p>{



Koundurypauuto padorsr AL
Bxmrouenne ALTT

BI;I60p AKTHBHOI'O KaHaJia

CnoBo cocrosuuss 10001000 »sroro perucrpa ommchiBaeT<br><img
src\="@@PLUGINFILE@@/2-13.jpg" alt\="1" width\="300" style\="vertical-
align\:text-bottom; margin\: 0 .5em;" class\="img-responsive"></p>{

MOAKJIFOUEHUE BHEIIHUX ONOPHBIX HanpshkeHnd Kk ALTT
UCITI0JIb30BAaHUE BHYTPEHHUX ONMOPHBIX HanpspkeHuit ALILT

AKTUBU3HUPYCT MAKCHUMAJIbHOC KOJINYCCTBO aHAJIOI'OBBIX KaHAJIOB
AITT

Kakast komanga untaeT ganaele ¢ kaHaiaa 0 ALIIT?
int sample\=ADC_READ(0);
int sample\=ADC_Write(0);
int sample\=ADC(0);
ADC_Read(0,sample);

Kakoi komannoii 3agaercs yacrora guckperuzanuu AL pasnoit 100 I'o B
IJIAaBHOM IIMKJIE MUKPOKOHTpoJIiepa’?

Delay _ms(10);
Delay _ms(100);
Delay ms(0.1);
Delay _ms(20);

Curnau, IIPEICTABICHHBIN Ha PUCYHKE sBasieTca<br><img
src\="@@PLUGINFILE@@/2-16.jpg" alt\="1" width\="300" style\="vertical-
align\:text-bottom; margin\: 0 .5em;" class\="img-responsive"></p>{

MIEPUOANYECKUM
FapMOHUYECKUM
CIIy4YalHbIM

YCTHBIM



HCYCTHBIM

Curnadn, MPEACTABICHHBIN Ha pUCYHKE sBiseTca<br><img

src\="@@PLUGINFILE@@/2-17.jpg" alt\="1" width\="300" style\="vertical-
align\:text-bottom; margin\: 0 .5em;" class\="img-responsive"></p>{

KazyanbHbM
AHTHKa3yalbHbIM

He xa3yanpHbIM

Curnau, NpeICTaBICHHBIN Ha PHUCYHKE sBisieTcs<br><img
src\="@@PLUGINFILE@@/2-18.jpg" alt\="1" width\="300" style\="vertical-
align\:text-bottom; margin\: 0 .5em;" class\="img-responsive"></p>{

YeTHbIM
HeyeTHbiM

KazyanbHbiM

Curnau, IpEeICTaBICHHBIN Ha PHUCYHKE sBsieTesi<br><img
src\="@@PLUGINFILE@@/2-19.jpg" alt\="1" width\="300" style\="vertical-
align\:text-bottom; margin\: 0 .5em;" class\="img-responsive"></p>{

HeuyeTHbiM
YeTHBIM

KazyanbHbpIiM

Bcerpoennsiii AL B MukpokorTposutiepe PIC16F877A umeer pa3psaHOCTh
10 6ut
8 out
12 6ut
14 6ut

3a/1aeTCsl IPOrPaMMHO

Curnau, IpeICTaBICHHBIN Ha PHUCYHKE sBisieTca<br><img
src\="@@PLUGINFILE@@/2-20.jpg" alt\="1" width\="300" style\="vertical-
align\:text-bottom; margin\: 0 .5em;" class\="img-responsive"></p>{



He xa3zyanbHbIM
HeyeTHbiM
YeTHbIM

KazyanbHbIM

Peructp ADRESH muxpokontposmepa PIC16F877A npennaznauen s
XpaHeHus crapiiero 6aifra peyapraTa
XpaHeHus miajamero 6aira pesynbrata
XpaHeHus agpeca pe3yJibTara

VYnpasnenus ALII

Peructp ADRESH mukpokontpoiepa PIC16F877A npennaznauen nis
XpaneHus Miajiiero 0anTa pe3yybrara
XpaHeHus crapiiero 0anTa pe3ysbrara
XpaHeHus agpeca pe3ysibTaTa
Ynpasnenus ALLI

burtet 7 u 6 peructpa ADCONO mnpenHasHaueHbl mia<br><img
src\="@@PLUGINFILE@@/2-5.jpg" alt\="1" width\="300" style\="vertical-
align\:text-bottom; margin\: 0 .5em;" class\="img-responsive"></p>

Y cTaHOBKM BpeMEHHU MPeoOpa30BaHUs
Bri6opa akTMBHOTO aHAJIOTOBOTO KaHalla
Y CcTaHOBKH 4acTOThI IUCKPETU3AIUN

3ananus paspsaHoctya AL

butet  5-3  permctpa ADCONO  mpemnasHauensl masa<br><img
src\="@@PLUGINFILE@@/2-6.jpg" alt\="1" width\="300" style\="vertical-
align\:text-bottom; margin\: 0 .5em;" class\="img-responsive"></p>

Br16opa akTMBHOTO aHAJIOTOBOTO KaHala
Y cTaHOBKM BpeMEHHU MPeoOpa3oBaHUs
Y CTaHOBKH 4acTOThI IUCKPETU3AIUN

3ananus paspsaHoctyd AL



bur 2 peructpa ADCONO npennazHadeH ais
3anycka AL u aHanu3a rOTOBHOCTH IaHHBIX
3anmycka AL

AHanuza roTOBHOCTH JaHHBIX

bur 0 peructpa ADCONO npeIHa3HaYeH
src\="@@PLUGINFILE@@/2-8.jpg" alt\="1" width\="300"

ms<br><img
style\="vertical-

align\:text-bottom; margin\: 0 .5em;" class\="img-responsive"></p>

Bxrouenue ananoro-mudpoBoro npeodpazoBaTes
3amycka AL

AHanuza roTOBHOCTH JaHHBIX

Uro o3Havaer 3amuch HyJds B Our 7 3TOoro peructpa?<br><img

src\="@@PLUGINFILE@Q@/2-9.jpg" alt\="1" width\="300"

style\="vertical-

align\:text-bottom; margin\: 0 .5em;" class\="img-responsive"></p>

BripaBHMBaHME pe3yiibTaTa IpeoOpa3oBaHus 10 JIEBOMY KPAro

BBIpaBHI/IBaHI/IG pe3yiibTaTa HpCO6p&3OBaHI/I$I I10 IIpaBOMY Kparo

Bxurouenue ALILT

3anyck npeodpa3zoBaHus

Jns muckpernsanuu currana suaa V(t)\=50+2sin(100t+20)+5cos(200t+30)

HEO0OXOJIMMO HCIOIB30BaTh YACTOTY TUCKPETU3AIIMU HE MEHEE
64 I'y
32T
200 I'g
400 I'g

KakoBa aiuHHa UMITYJIbCHOTO OTBeTa cucteMbl y[n]\=X[n]+2X[n-1]-5x[n-2]

3
2
5



KaxoB nops1o0k cucteMbl, UMITYJILCHBIN OTBET KOTOPOM paBeH 87

o © 0

Yro B CAIIP Proteus peanmzyert cieayromuii smemeHT\:PNP
OUMOJNSIPHBINA TPAH3UCTOP TUIIA P-N-P
MOJIEBOU TPAH3UCTOP C ynpasisitommM PN-iepexoqom ¢ n-kaHaaom
MOJIEBOM TPAH3UCTOP C ynpasistomuM PN-riepexoaom ¢ p-kaHajaoMm

MOJICBOM TPAH3UCTOP C U30JIMPOBAHHBIM 34TBOPOM C N-KaHAJIOM

Yro B CAIIP Proteus peanusyet cienyromuii anemeHT\:NJFET
MOJIEBOM TPAH3UCTOP C ynpaBiaomnuM PN-iepexoqom ¢ n-kaHajaom
MOJIEBOW TPAH3UCTOP ¢ ynpasisitonuM PN-miepexo1oM ¢ p-kaHajaiom
MOJICBOW TPAH3UCTOP C M30JUPOBAHHBIM 3aTBOPOM C N-KaHAIOM

TIOJICBOW TPAH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM C P-KaHAJIOM

Yro B CAIIP Proteus peanusyet cneayromuii snemeHT\:PJFET
IIOJIEBOM TPAH3UCTOP C ynpasisomum PN-niepexoaom ¢ p-kaHaaiom
IIOJIEBOM TPAH3UCTOP C U30JMPOBAHHBIM 3aTBOPOM C N-KaHAJIOM
IIOJIEBOM TPAH3UCTOP C U30JMPOBAHHBIM 3aTBOPOM C p-KaHAJIOM

HEJIMHEWHBIA UCTOYHUK TOKA, KOHTPOJIUPYEMBbIN HANPSIKECHUEM

Yro B CAIIP Proteus peanusyet cienyromuii amemeHT\:NMOSFET
MIOJICBOM TPAH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM C N-KaHAJIOM
M0JIEBOI TPAH3UCTOP C U30JIUPOBAHHBIM 3aTBOPOM C P-KaHAJIOM

HEJIMHEWHBIA KCTOYHUK TOKA, KOHTPOJIUPYEMBIN HANPSIKEHUEM



NEePEeKITI0YaTENb, KOHTPOJIUPYEMbINA HAMIPSKEHUEM

Yro B CAIIP Proteus peanusyet cnenyromuii snemenT\:PMOSFET

HOJIEBON TPAH3UCTOP € U30JUPOBAHHBIM 3aTBOPOM C P-KaHAJIOM
HEJIMHEHHBIN NCTOYHHUK TOKA, KOHTPOJIMPYEMBIN HANPsHKEHUEM
MEPEKIII0YaTeNb, KOHTPOIUPYEMBIN HAMPSKECHUEM

PE3UCTOP, KOHTPOIMPYEMBIN HANPSKEHUEM

Yro B CAIIP Proteus peanmmzyert cieayromuii ameMeHT\:NLVCIS

HEJIMHENHBIM HCTOYHUK TOKA, KOHTPOJIUPYEMBII HAPSKEHHEM
NEPEKII0YaTENb, KOHTPOJIUPYEMBIA HANIPSKEHUEM
PE3UCTOP, KOHTPOJIMPYEMBIN HAIIPSHKEHUEM

HGpGKHKﬂHﬂEHB,KOHTpOHpreMBﬁiTOKOM

Yro B CAIIP Proteus peanusyet caenyromuii aaement\:VSWITCH

NEPEKITI0YaTENb, KOHTPOJIUPYEMBIA HANIPSKEHUEM
PE3UCTOP, KOHTPOJIMPYEMBIN HAIIPSHKEHUEM
NEPEKII0YATENb, KOHTPOJINPYEMBIN TOKOM

pE3UCTOP, KOHTPOJIUPYEMBII TOKOM

Yro B CAIIP Proteus peanmzyert cieayromuii amement\:BIBUFFER

udpoBasi cxema JByHarnpaBiieHHOTO Oydepa
uugposas cxema JK-tpurrepa
g poBas cxema reHepaTopa UMITYIbCOB

nndpoBas cxema cenekropa A unu B

C ucnonp3oBaHuEeM Kakol (GyHKIIMA MOKHO y3HATh IMapaMeTphl
HEU3BECTHOM cUCTeMBbl 00paOOTKHM CUTHAJA?

ACJIbTa

CTCII1



rapMOHUYECKOU

CHUHYCOHUIAIIbHON

Yro B CAIIP Proteus peanusyet crneayromuii snemeHT\:JK
uudposas cxema JK-tpurrepa
udpoBast cxema reHepaTopa UMITYJIHCOB
udposas cxema ceyekropa A wim B

nudposas cxema D-Tpurrepa

AMIuuTy1a fenbTa GYyHKIMU B HYJIEBOM MOMEHT BPEMEHHU paBHA
1
0
5B
10B

AmrumiTya nenbra GyHKIMU B MOMEHT BpeMmeHu n\=10 paBHa
0
1
10

Hwuuero u3 nepeuncieHHoro

WNuterpan aenbra QyHKIIMN OT MUHYCa OECKOHEYHOCTH JI0 TUTFOC
OECKOHEYHOCTH PaBEH

1
10
Hwuuero u3 nepeuncieHHoro

beckoreunoCcTH

Curnan Ha BbIXOJAC CHUCTCMBI B TOT MOMCHT BpPEMCHH, KOI'Ja Ha BXOZC
CHUCTCEMBI HAXOOAUTCA OCJIbTa (byHKL[I/IH Ha3bIBACTCA

HMITYJIbCHBIM OTBECTOM



YaCTOTHBIM OTBETOM
($ha30BBIM OTBETOM

ACJIbTa OTBCTOM

Onpenenute nopsaaok cucremsl y[n]\=10x[n]-5x[n-1]+2x[n-2]
Bropon
[lepBbIii
Hynesoii

Tperun

Onpenenure nopsanok cucreMbl y[n]\=10x[n]+2x[n-2]+3x[n+3]
[IsaTeIi1
Bropoii
[lepBbIii
Hynesoii

Tperuit

Cucrema y[n]\=10x[n]+2x[n-2]+3x[n+3] sBsteTcs
He kazyanbHOU
KazyanbHon
JleTrepMHUHUPOBAHHOMN

CnyyvaitHoit

KakuMm anropuTMoMm peaan3yeTcsl YMCIICHHOE HHTETPUPOBAHUE CUTHAJA C
HCIOJIb30BaHWEM MUKpompoiieccopa’?

HNrepaumoHHbIM
HNuTerpanbHbM
JudbdepennmanbHbIM

[TimanapHbIM



Yro B mogenu quoga CAIIP Proteus o3navaer cienyroriuii mapamerp\:VJ
MOTEHIIMAI P-N EPEX0aa
€MKOCTb p-n mepexoja
BpEMsI IIEPEXOTHOTO MPoLEcca

KO3 bULIMEHT IMUCCUU

Yro B mogenu quoga CAIIP Proteus o3navaer cienyroriuii mapamerp\:EG
AKTUBAILMOHHAS SHEPIrUs
MOTEHIMAJ P-h Iepexo1a
€MKOCTb p-n mepexoza

BpEMA IICPCXOJHOIO IIpoHIccca

Yro B monenu auoxa CAIIP Proteus o3Havaer ciemyroniuii mapameTp\: KF
KodhPUIMEHT QIIMKKep-ITyMa
aKTUBAIMOHHAS SHEPTUS
NOTEHLUAN P-n Iepexoia

€MKOCTh p-n IIepexo/ia

Urto B mozaenu nuona CAIIP Proteus o3Hauaet ciegyrouui
napameTp\: TNOM

TeMITepaTypa U3MEPEHHSI TapaMeTPOB
KodPUIEHT QIIMKKep-TITyMa
aKTUBAITMOHHAS SHEPT S

MOTEHIMAJ P-h Mepexoaa

UYro B Mogenu ounossgproro tpanuctopa CAIIP Proteus o3Hauaer
cienyromuii napamerp\:ICVBE

[TepBoHayanbHOE HAMpsKEHHUE Oa3a-dIMUTTEP
TeMIlepaTypa U3MEPEHHUsI TapaMeTPOB

Kod(hpuIeHT QIUKKep-IrymMa



AKTUBAllMOHHAA SHCPIUA

Uro B Mogenu 6unonsgpuoro tpansuctopa CAIIP Proteus o3Hauaer
cienyromuii napamerp\:ICVCE

[IepBoHauaIbHOE HANIPSHKEHHUE KOJIIEKTOP-3MUTTEP
ITepBoHayaibHOE HAIpsKEHUE Oa3a-dMUTTED
TeMIIepaTypa U3MEPEHHSI TapaMETPOB

ko3P bunreHT GaukKep-mryma

Yro B Mogenu 6unossgpuoro tpanzucropa CAIIP Proteus o3Hauaer
crneayronmii napametp\:AREA

dakTop mIomaan
[IepBoHauanbHOE HATPSKEHUE KOJUIEKTOP-IMUTTEP
[lepBoHauanbHOE HAMPSDKEHUE 0a3a-dMUTTED

TeMIlepaTypa U3MEPEHHSI TapaMeTPOB

Uro B Mogenu 6unonspuoro tpansuctopa CAIIP Proteus o3Hauaer
crneayromnmii napametp\: TEMP

Temneparypa TpaH3ucropa
dakTop miIomaan
[IepBOHaUaNbHOE HANIPSKEHUE KOJUIEKTOP-3MUTTED

[TepBoHavabHOE HANPSDKEHKE 0a3a-dMUTTEP

UYro B Mogenu ounonsgproro tpanuctopa CAIIP Proteus o3Hauaer
crneayrommi mapameTp\: 1S

Toxk HachIEHNS
Temneparypa TpaH3ucTOpa
@akTop MIOLIAIN

HepBOHa‘IaHBHOe HAIpsKCHUEC KOJIICKTOP-OMHUTTED

Uro B Moaenu 6unonspaoro tpansuctopa CAIIP Proteus o3Hauaer
cienyromuii mapamerp\:BF



Koadduument nepegaun Toka 6a3bl - 6eta (UaeanbHbIN, IPIMOM)
Tok HachIEHHS
Temneparypa TpaH3ucTopa

@akTOp MIOLIAIN

Kakuwm anroputmom auddepeHunpyercsi CHrHai ¢ UCIIOJIb30BaHUEM
MUKPOKOHTpOJLIIEpa?

Pa3zHocTHBIM
HNuTerpanbHbiM
HNuTerpanmoHHbIM

CyMMapHbIM

Uro B Mogenu 6unonspuoro tpansuctopa CAIIP Proteus o3Hauaer
crneayrommii napameTp\:RE

COTPOTHUBJICHUE IMUTTEPA
Koadduument nepegaun Toka 6a3bl - 0eta (U1eanbHbIN, IPSIMON)
Tok HachIlEHHS

Temmneparypa TpaH3ucropa

Kakoe MUHMMaNbHOE KOJMYECTBO MEPEMEHHBIX TPEOYeTCs JJIsl BBIUUCICHUS
aMILUTUTYAbl CUTHAJIA?

2

3
4
5

Yro B CAIIP Proteus peanusyet cienyromui snement\:PULSE

udpoBast cxema reHepaTopa UMITYJIbCOB
udpoBas cxema cenekropa A win B
udposas cxema D-Tpurrepa

nudpoBas cxema CUeTYMKA



Yro B CAIIP Proteus peanusyet cienyrommuii snemenT\:AORB
mudpoBas cxema cenekropa A uinu B
nudponas cxema D-Tpurrepa
udpoBas cxema CUYETYHKA

g poBas cxema perucrpa-3amiesku

Yro B CAIIP Proteus peanmusyet crneayrontuii anemeHT\:DTFF
nudposas cxema D-Tpurrepa
uudpoBas cxema cyYeTUHKA
udpoBas cXxema perucTpa-3aieiKu

]_II/I(prBa}I CXCMa CABHUT'OBOI'O PCTUCTPA

Yro B moneinu auoaa CAIIP Proteus o3Havaer crieayroniuii mapameTp\:N
KO2(PhULIMEHT IMUCCUU
OMHUYECKOE COIPOTUBIICHUE
TOK HaCBHILLICHUS

(baxTop oI

Yro B mogenu quoaa CAIIP Proteus o3nauaer cnenyrommii mapamerp\: T T
BpeMs IEPEXOAHOr0 Ipouecca
KO2(PGULIMEHT IMUCCUU
OMHYECKOE COMPOTUBIICHHE

TOK HACBIIIICHUA

Yro B monenu auona CAIIP Proteus o3navaer crieayromniuii mapameTp\:CJO
E€MKOCTh p-n Iiepexo/ia
BpeMs IIEPEXOAHOTO TIpoIecca

KO3 hUIHEHT IMUCCHUH



OMHYCCKOC COIIPOTUBJIICHUEC

Jns quckpernsanuu curaana suaa V(1)\=50+2sin(100t+20)+5c0s(200t+30)
HEOOXOMMO HCITOJIb30BaTh YaCTOTY JUCKPETH3AINN HE MEHEE

64 I'u
321
200 I'n
400 I'u

Mp3 ¢aiin 3anucan ¢ outpeittom 128 Kout/c. Paspsnnocts ALII paBHa 8.
Omnpenenure 4acTOTy JUCKPETU3ALMM CUTHAA.

16 KT'g
20 KI'g
14 KT'g

Curnan 3anucad 8-OutHbiM AL Ha poTs>keHUH | MUHYTBI C 4acTOTOM
muckperuszanuu 2KI'n. Onpenenure pasMep namsaTé MUKPOKOHTPOJUIEPA,
HEOOXOUMBIN JJIs1 XpaHEHUs CUTHaa B KMjio0aliTax

117
150
110
95

KakoBa nomkHa ObITh 4acTOTa JUCKPETU3ALMH IS OLU(PPOBKU ITOTO
currana\; V(t)\=sin(2*pi*t*300)+cos(2*pi*t*200)

600
300
200
800

Kakum oneparopom onuceiBaeTcst upoBOM YCHUIUTENH?

y[n]\=x[n]*A



y[n\=x[n]+A
y[n]\=x[n]*1/A

Kakxum onepatopom onuceiBaeTcst udpoBoit MOTYISITOP?
wln\=x[n]*y[n]
w[n\=x[n]+y[n]
w[n]\=x[n] mod y[n]

Kakum onepatopom onuckIBaeTcst yCTPONUCTBO 3a1€PIKKHU?
w[n]\=x[n-1]
w[n]\=x[1-n]
w[n]\=x[n+1]

Yro B CAIIP Proteus peanmzyert cieayromuii amemMeHT\:CCCS
UCTOYHHUK TOKa, KOHTPOJIUPYEMBIH TOKOM
IIPOU3BOJIHLHO KOHTPOJIHUPYEMBIH HCTOYHHUK HAIPSKSHUS
IIPOM3BOJIHFHO KOHTPOJIHUPYEMBIN HCTOYHHUK TOKA

AHAJIOTOBBIN JTHOJI

Yro B CAIIP Proteus peanusyet ciaenyromuii 3eMeHT\:AVS
MIPOU3BOJIBHO KOHTPOJUPYEMBIN UCTOUHUK HATIPSKCHHUSI
MPOU3BOJIBHO KOHTPOJIUPYEMbIH UCTOUYHUK TOKA
AHAJIOTOBBIN JUOJ

OUMOJISIPHBINA TPAH3UCTOP TUIIA N-P-N
Moxno i ucnosib3oBath ®HY B kauecTBe aHTHATMA3UHTOBOTO (GUIbTpa?
[a

Her

Yro B CAIIP Proteus peanusyet cnenyromuii amemeHT\:NPN



OUMOJSIPHBINA TPAH3UCTOP TUIIA N-P-N
OTEPAIIUOHHBIN YCUIIUTEIb
OUMOJNSPHBINA TPAH3UCTOP TUIIA P-N-P

MOJIEBOM TPAH3UCTOP C ynpasistomum PN-niepexoqom ¢ n-kaHaaom

[Ipn necnonp30BaHNA MUKPOKOHTPOJIIEPA ISl N3MEPEHMS TapaMeTPOB
CUTHaJIa C HEU3BECTHOM YacTOTON 0053aTEeNIbHO CIIEYET UCII0JIb30BaTh

AHTHATMA3UHTOBBIN PUIBTP
OWIBTP HUZKUX YACTOT
@uIbTp BHICOKUX YaCTOT

PexxexkTopHbIit puiibTp

Yro B CAIIP Proteus peanusyet cienyromuii 31ement\: OPAMP
OTIepAITMOHHBIA YCUITHTEIh
OWMOJNSIPHBINA TPAH3UCTOP THIIA P-N-P
MOJIEBOM TPAH3UCTOP ¢ ymnpasisitonM PN-miepexo1oM ¢ n-KkaHajaiom

IIOJIEBOM TPAH3UCTOP C ynpasistommM PN-riepexoaom ¢ p-kaHaaom

NHpopmManmoHHO-U3MEPUTENIbHAS CUCTEMA, CUCTEMA aBTOMATUYECKOTO
KOHTPOJISl U AMArHOCTUKH, aBTOMATU3UPOBAHHOE paboyee MECTO IS
KOMILJIEKCHBIX MCCIIEJOBAHUN OTHOCUTCS K YPOBHIO CIIOKHOCTH

Cucrema
[Tpudop

Vi3en

Yacel, MUKpOMETP, BOJIBTMETP, OCHIILIOrPad) OTHOCSITCS K YPOBHIO
CJIIOXHOCTH

[Tpubop
VY3en

JleTanb



WuaukaTop, 070K MUTAHUS, MOAIMIAITHUK, aTTeHIoaTop,\nMH1uKkaTop, 010K
MUATAHUS, YCUIIUTENIb OTHOCATCS K YPOBHIO CIIOKHOCTH

VY3en
[TpuGop

JleTanb

BunT, mtudt, 3yduaroe xoneco, Baj, MpyKUHA, TUH3a OTHOCSTCS K YPOBHIO
CJIOKHOCTH

JleTanb
VY3en

[Tpudop

[IpeobpazoBanue mpruOOPOM HEKOTOPOTO KOJUYECTBA BXOIHBIX BEIUYUH X,
B PE3yJIbTAaTe YEro Ha €ro BBIXO/IC TMOSBISIOTCS BEIMUMHBI Y peaau3yeTcs

dbyHKIMEH npeoOpazoBaHUs
nepeaaToyHon PpyHKImen
K03 dUIIMEHTOM Tepe1adn

byHKUIMEH NTepeaadu

OO6men nHbopMaleit Mex Iy TpudopoM U OTIEPATOPOM WU IPYTUMHU
TEXHUYECKUMU CPEICTBAMU PEATU3YETCS C TOMOIIBIO

GyHKIIMA KOMMYHUKAITUU
dbyHKIMU 0OMeHa

GbyHKLIMU nIepeaadu

VYyeT u npeobpazoBaHre BCEX HE OTHOCSIIUXCS K PYHKITUU Iprdopa u
BO3JICHCTBYIOIINX Ha HETO B KAUYE€CTBE HE3aBUCUMBIX TIEPEMEHHBIX BXOIHBIX U
BBIXOJTHBIX BEJIMYUH PeaTU3yeTCs

OyHKIMEN HAJEKHOCTH
OyHKIMEN NEPEMEHHBIX

OyHKIMEN yuera



be3oTkazHOCTB, 1OITOBEUYHOCTh, PEMOHTOIPUTOIHOCTD ONPEACIISIETCS
[lokazarenamu HaEKHOCTHA
[TokazarenssMu peMOHTOIIPUTOJHOCTH

ITokazaTensamMu CTOUMOCTHU 9KCILTyaTalnun

ITokazarenu IMOMCXO3allMMIICHHOCTH, a TAKIKC CPCACTBA U MCTOAbI ITIOBECPKU
YCTAaHABJIMBAIOTCA 110

=['OCT 1014 - 82
~I'OCT 1014 - 84
~I'OCT 1014 — 86

Yacrora nuckpernsanuu curiana pasaa 100 ', pazpsaarocts AL 10,
onpenenuTe OUTPENT CUrHana

1000
2000
100
10

Paszpabotka Texaunueckoro npennoxkenus (TII) mpemycmoTpena
I'OCT 2.118-73
I'OCT 2.119-74
I'OCT 2.120-75

HO)I60p MaTCHTHBIX MAaTCPUAJIOB IO CYIMICCTBYIOIIUM TCXHUYCCKUM
PEIICHUSAM WU X aHAJIM3 IIPOBOAWUTCA HA OTaIlC

TII
T3

ODCKHU3HOE IMPOCKTUPOBAHUC ITPOU3BOAUTCA B COOTBCTCTBUHU C

I'OCT 2.119-73



I'OCT 2.120-74
I'OCT 2.121-75

HeobOxoaumbie pacuyeTsl (PyHKIIMOHATBHBIX OJIOKOB M YCTPONCTBA B IIEJIOM
OCYILECTBIISIIOTCS Ha 3TAIe

DCKHA3HOTO MTPOEKTUPOBAHMS
Pa3zpaboTke mpUHITMITHATHHOU CXEMBI

CTpYKTYypHOTO MPOECKTUPOBAHUS

COBOKYIIHOCTB KOHCTPYKTOPCKHX NOKYMEHTOB, COZIEpIKAILNX
OKOHYATEJIbHbIE TEXHUYECKUE PpELIEHUs, [alolIMe IOJIHOE MpEACTaBICHUE 00
YCTPOUCTBE NMPUBOIATCS B

TexHnYEeCKOM ITPOEKTE
DCKHA3HOM IIPOEKTE

TexHuueckom MMpCaAJIOKCHUN

Pabouas AOKYMCHTAIUA, IIPpCAHA3HAYCHHAA OJIA U3TrOTOBJICHUA U HCIBITAaHUN
OIIBITHOTI'O 06pa3ua IIPOBOIUTCA HA 3TAIIC

Pabouero npoekrta
TexHn4eCcKoro mpoeKTa

DCKU3HOTO MPOEKTa

3aKTIOYUTENBHBIM 3TANIOM MPOEKTUPOBAHUS ABJISIETCS 10pabOTKa
JIOKyMEHTAIIMU ¥ TIOJITOTOBKA €€ JIJIs 3aIlycKa Mpuoopa B yCIOBUSIX CEPUITHOTO WU
MaccoBOTO Tpon3BoAcTBa. OCHOBHOM 00BEM ATOTO ATara COCTABISET

TexHOIOoTHYECKOE IPOSKTHPOBAHNE
DCKU3HOE MPOEKTUPOBAHUE

pabouunii mpoeKT

[Toka3zarenamu HaIEKHOCTHU ISl U3MEPUTENBHBIX YCTPOMCTB SIBJISTFOTCS
besoTka3zHocTh

[lomexo3aruIesHoCcTh



PCMOHTOHpI’IFOI{HOCTB

Texnuueckue TpebOBaHUS K MPOEKTUPYEMOMY IPUOOPY COCTABISIOTCA Ha
JTane

T3
oIl
TII

COBOKYMHOCTh KOHCTPYKTOPCKHUX JTOKYMEHTOB, COJIepIKaITuX
OKOHYATEJIbHBIC TEXHHUYECKUE PEUICHUs, IArollie MOJHOE MpPEICTaBlIeHHEe 00
YCTPOHCTBE pa3padaThIBAEMOT0O U3CITHUS

PaGounii npoext
DCKU3HBIN MPOEKT

TexHHn4eCKUil MPOEKT

C ucnonb3oBanuem 8 pazpsiaHoro AL B Teduenue 1 muH ObLI 3anucan
curHai ¢ yactoroi aguckperuzanuu 2 KI'u. Onpenenure o0beM naMsTi B 6aliTax
JUISL XpaHEHUSI CUTHAJIA

120000
60000
240000
15000

MakeTrpoBaHu€e OTAEIbHBIX HAU00JIEE CIOKHBIX Y3JI0OB U ONEPAIMOHHBIX
0JIOKOB, @ MHOT/IA ¥ TIOJTHOCTBIO TEJIBIX YCTPOMCTB OCYIIECTBIISIETCS HA ITare

DCKHA3HOTO MPOEKTA
TexHn4ecKkoro mpoekra

Pabouero npoekra

CxeMa, IMoKa3bIBaroIast coequHeHUs cocTaBHBIX yacteil OIl Ha3pIBaeTcA
Cxema coeqmHEHUI

CoenuHuTeENbHAA CXEMaA



Cxema cBsa3eH

Cxema JIUHUH

Cxema, moka3bIBaroIasl BHEITHUE MOIKIIOUYCHUS Ha3bIBACTCS
CXeMOMU ITOKIIOUECHUUN
cxeMoil uurepdeiicon

BHEINIHEN CXEMOU

Cocrasnbie yactu OIl u coeauHenus ux Mexay co0oil Ha MecTe
AKCILTyaTallui Ha3bIBAETCS

oOr1eit
COCIMHEHNH
JIMHKOBKU

COCIMHUTEIBHON CXEMOU

Cxema, onpeienaoniasi OTHOCUTEIIbHOE PACTIOIOKEHUE COCTABHBIX YacTeu
OIl ma3wsiBaetTcs

Cxemol pacroaoKeHUs
CxeMoil OTHOCUTEIBHOTO PACIIOI0KEHUS

CxeMOoH MOJIOKEHUS

CXGMa, KOTOpasdg NpUMCHACTCA KOI'JTa Ha OAHOM JOKYMCHTC BBIIIOJHAIOT
CXEMbI HCCKOJIBKHX THUIIOB HA3bIBACTCs

OO0BbeTMHEHHOU
CMmenragHoi

KoMOuHupoBaHHO

KoMIIOHOBOUYHBIN YPOBEHb KOHCTPYHUPOBAHUS ONPEICIISIET
KomrutekT
Kowmrmiekc

COOpoUHYyIO0 €TUHUITY



QOyHKIMOHAIBHBIM YPOBEHb KOHCTPYUPOBAHUS OIPEAEIIET
Kommneke
Komrmuiekr

COopouHyI0 €TUHUILY

YPpOBEHB y3JI0B KOHCTPYUPOBAHUS ONPEAEISAET
COOpoUHYIO CAUHUILY
Komruiekr

Komruiekc

YpoBeHb JeTaliell KOHCTPYUPOBAHUSI ONPEACISAET
JleTanb
Kommnexc
Kommiekt

COOpouHyI0 €IUHUILY

Ncrounuk curnana noakiatodeH Kk AL paspsanoctsio 10 6ut. Bepxuee
OTIOpPHOE HaIpsDKEeHHE cocTaBiseT +5 V, HmxkHee -5 V. U3BecTHO, 4TO
MHUKPOKOHTpoJuiep noiyurs ot AL 3nauenne 800. Haiigure 3HaueHne BXOTHOTO
curHazia (BOJIbT)

2,8
3,8
4,8
1,8

HcxoaHpIM TOKYMEHTOM JUIsl KOHCTPYUPOBAHUS SIBISAETCA
T3
TII

3anpoc Ha KOHCTPYUPOBaHUE



OcHOBHOI1 3371aueil KOHCTPYUPOBAHUE SBIISIETCS TOJTyUYEHUE
BCE MEPEUYHCIIEHHOE
KOMILJIEKTa KOHCTPYKTOPCKOM TOKyMEHTAIIUU

FapMOHUYHOU KOHCTPYKLIUH

PannoHanpHas KOMIIOHOBKA JJOCTUTAe€TCA HA CTaIUU
ACKU3HOIO MPOEKTUPOBAHUS
(GyHKIMOHATIBHOTO MPOEKTUPOBAHUS

KOMITIOHOBOYHOT'O IIPOCKTUPOBAHHA

OO0s13aH 1M KOHCTPYKTOP MCIOJIb30BaTh CTAHAAPTHBIC U YHUPUITUPOBAHHBIE
A30eIus?

Ha
Her

MexayHapoansiM HazBaHueM cucteMm CAIIP siBisieTcs
CAD
SAPR
CAE

TexHonOrM4YecKas MoAroTOBKa MMPOU3BOACTBA OCYLIECTBISAETCS MOLYISIMU
CAM
CAD
CAE

NuxeHepHble pacyeTbl IPOBOIATCS C UCIIOIb30BAHUEM CUCTEM
CAE
CAD
CAM



OYHKIMY KOOPIAUHAIIMU pabOThI MOAYJIEH MOJACUCTEM OCYIIECTBIISIOTCS
MOJTyJIEM

PDM
ROM
RAM
SDRAM

Cucrema Matlab ucnonb3yeTcst ipu MPOEKTUPOBAHUU IS
KomMrmbroTepHoe MOIETMPOBAHUE CIIOKHBIX CUCTEM
CUMBOJIbHO-aHAJIMTUYECKOE IPE0Opa3oBaHuE

CO3[aHUsI BUPTYaJbHBIX IPUOOPOB

Cucrema LabView ucnonb3yeTcst Ipu MPOSKTUPOBAHUU JIJIst
CO37aHMS BUPTYAJIbHBIX TPUOOPOB
KoMIproTeprHOE MOACTUPOBAHUE CIIOKHBIX CHCTEM
CUMBOJIbHO-aHAJTUTUYECKOE MPeoOpa3zoBaHue

Nmeetcsa AL, pa3psagnocTsio B 12 6ut. BepxHee onopHoe HanpsiKeHUe
paBHO +5B, HuxkHee Hymt0. BxogHon curnan pasen +4B. Onpenenure kon,
KOTOPBIN MOJyYUT MUKPOKOHTposuiep u3 ALIIIL.

3276
2850
3530
3320

Cucrema Maple ucrnonb3yercst Ipu MPOSKTUPOBAHUH TSI
CUMBOJIbHO-aHAJIMTUYECKOE MPEe0Opa3oBaHue
CO37aHMs BUPTYaJIbHBIX TPHOOPOB

KOMHB}OTepHOG MOJACIUPOBAHHUEC CIIOKHBIX CUCTEM

Uto TpelyeT CI0KHOCTh COBPEMEHHBIX MPUOOPOB?



CucremHoro noaxozna
CHCTeMHON MHTErpaluy MPOU3BOJCTBA

OHTHMI/I?)&HI/II/I ZKHU3HCHHOI'O IUKJIa an60pa

B yem cocTout 3amava GyHKIIMOHAIEHOTO MPOCKTUPOBAHUS?
Bce nepeuncnennoe
Pa3paboTka pa3nuuHbIX cxeM 00beKTa MPOECKTUPOBAHUS
Pa3paboTka GyHKITMOHATBHBIX CXEM
Pa3paboTka CTpyKTYypHBIX CXeM

CXeMHOro NpoeKTUPOBAHUS

B ueM cocTout 3amaua KOHCTPYKTOPCKOTO MTPOSKTUPOBAHMUS?
Pa3zpaboTka KoHCTpyKIuU pudopa
Pa3zpaboTka mpuHITUITHATHHOW CXEMBI

Pa3zpaboTka mporoTuna ycrpoiicTsa

UTo Takoe NpOTOTHUIl YCTPOCTBA?
OmnbITHBIN 00pasery
CepuiiHO€ yCTPOHCTBO

Hwuuero u3 nepeuncineHHoro

Yrto Bxoaut B HUP?
Konuenryanuzamnus
DCKHA3HOE IPOEKTUPOBAHUE

Hwuuero u3 nepeuncieHHoro

Uto Bxoaut B OKP?
Bce nepeuncnennoe
DCKU3HOE MPOEKTUPOBAHUE

Texunueckoe



PaGouee

[IpoexkTrpoBaHue He ObIBAET
C10XHBIM
Hucxomsammm
Bocxomsamum

CMernrasabpIM

[Tocne npoeKTHPOBaHKS U BBITYCKA YCTPOMCTBA, KTO OTBEYAET 34 €r0
peann3anuio?

[Iponmaserny
Pa3zpabotunk
[IpoekTrpoBIIMK

3aka3zuuk

Kaxkoii 'OCT onuceiBaeT 3a1a4u NpOEKTUPOBAHUSA?
2.701-84
2.701-82
2.701-85
2.701-83

Nmeetcs AL pazpsagnocteio 10 6uT. BepxHee onopHOe HANPSKEHUE
paBHO +5B. Huxknee -5 B. Urenue nanneix u3 AL Bo3Bpamaet xozg 800.
Haitgure 3HaueHre BXOAHOTO HANIPSYKEHUSL.

2,84
2,95
3,17
2,12
1,58

B 1yeMm coctout 3a1a4a KOHCTPYKTOPCKOTO MPOSKTUPOBAHUS?



Pa3paboTka KOHCTpYKIIMHU IprdOopa
Pa3paboTka mpoekTa CepuiftHOTO MPOU3BOCTBA

COSI[aHI/Ie OIIBITHOTO 3K3CMILJIsIpa YCTpOﬁCTBa

Nmeetcs LIAII ¢ pazpsaaocteio 10 6ut. BepxHee onopHoe HanpsKeHUE
paBHo +7B, HuxHee -2 B. M3BectHO, uTo Ha BXoa LIAIT noxan ko 950. Halinure
3HaueHue HarpsikeHus, popmupyemoro ALIIT

6,36
5,25
6,95
7,34
5,35

Nmeetcsa AL pa3psanocteio 16 6ut. Yactora quckperusanuu ALl paBHa
10KT 1. Onpenenure 6uTpelT hopmMupyeMoro udpoBoro CUrHaia

160 Kout/c
260 Kowur/c
200 Kowur/c

IIIkajia ONeHWBAHMS Pe3yJbTATOB TECTHPOBAHMSA: B COOTBETCTBHM C
JEUCTBYIONIEH B YHUBEPCUTETE OaILHO-PEHTHHIOBON CHCTEMOM OIEHUBAHUE
pe3yJIbTaTOB MPOMEXKYTOUYHOM arTecTauy OOydYalolUXCsl OCYIIECTBISETCS B
pamkax 100-0amibHOM MIKaIbl, IPYU 3TOM MaKCUMAaJIbHBIN 0AJJT [0 MPOMEKYTOUHOU
aTTeCTaIlMy 00yYarouuXxcs Mo OYHOU opMe 00ydeHHs COCTABISIET 36 OaIIIOB, IO
OYHO-3a09HOM W 3a04HOW (opmam oOydeHmss — 60 OamioB (yCTaHOBIICHO
nojoxxenuem I1 02.016).

MakcumanbHbIN 0ajul 32 TECTUPOBAHUE TIPEACTABISIET COO0M Pa3HOCTH JABYX
YHUCeNl: MAKCUMaJIbHOr0 0asuia o MpoMeKyTOUHOM aTTeCcTaluu A1 JaHHOU (hOpMbI
oOyuenus (36 wim 60) U MaKCUMabHOTO Oajula 3a peleHrne KOMIETEHTHOCTHO-
OpUEHTUPOBAHHOM 3a/1auu (6).

bann, momydyeHHBIM oOydYaromuMcsi 3a TECTHPOBAaHHUE, CYMMHPYETCS C
Oasi;IoM, BBICTABJICHHBIM €My 3a PEIICHHE KOMIIETEHTHOCTHO-OPHUEHTHUPOBAHHOMN
3amayn. OOmumii 61 MO0 MPOMEKYTOUYHOM aTTecTallid CYMMHUPYETCs ¢ OaiiaMu,
MOJy4YE€HHBIMUA O0YYAIOIIKUMCS IO PE3yJIbTaTaM TEKYIIEro KOHTPOJIS yCIeBaeMOCTH
B TEUCHHE CEMECTpPA; CyMMa OaJlJIOB MEPEBOIUTCS B OLIEHKY MO 5-0ayuIbHOM IIKae
CJIEAYIOIIMM 00pa3oMm:



CootercTBue 100-0a/1bHON U 5-0aJIBHOM KA

Cymma OamioB mno 100-6amnmeHol | OnieHKa 1Mo 5-0aJTbHOM IIKaJie
KA

100-85 OTJINYHO

84-70 XOPOIIO

69-50 YIAOBJIETBOPUTEIHHO

49 u MeHee HEYIOBJIETBOPUTEIILHO

Kpurepuu oneHuBanusi pe3yJbTaToB TECTUPOBAHMS:
Kaxnprit  Bompoc (3amanme) B TecToBOM ¢GoOpMe OICHUBACTCS II0
JIMXOTOMHYECKOM IIIKaJIe: BBRIIIOJHEHO — 2 0aJ1j1a, He BBIOJHEeHO — () 0aJ110B.



2.2 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE 3ATAYH
KoMnereHTHOCTHO-OpHeHTHPOBaHHAA 3a1a4a Ne 1

1. TTomp3oBatens BBoauT IP anpec, a mporpamma Bergaet eMy DNS ums,
KOTOPOE OTHOCUTCS K 3TOMY ajpecy. BepHo nu pemmn 3agady crieruaiucT?

KOMHeTeHTHOCTHO-OpI/IeHTHpOBaHHaﬂ 3agada Ne 2

C momompro Maremarudeckoi (yukmuu. Co3maiiTe mporpammy, KOTOpas
3anpaiiuBaeT y Mojiab30BaTeNs Mpeelibl MHTerpupoBanus a u b. Jlanee mporpamma
3ampamuBaeT TpeOyeMoe KOJMYECTBO IMOTOKOB, IIOCJIE€ Yero 3amycKaer
napasuiesIbHbI MOMCK MHTETpajia 3aJaHHOM (YHKIMK Ha TpeOyeMOM HHTEpBale.
NurepBan npupanienus dx npusasats paBabiM 0.00000001. KomuyecTBO MOTOKOB HE
JIOJDKHO TIpeBbImaTh 20.

KoMneTeHTHOCTHO-OpHeHTUPOBaHHAsA 3a1a4a Ne 3

AmiuutynHo-yactotHas (AM-FM) wmonynsiiusi curHana: onpeeinuTe
napaMeTpbl TMOJOCOBOTO (UIbTpa M 3alUIIMTe KOMaHabl Matnab s ero
MPOEKTUPOBAHMS JJIsl TEpellayd CHUTHajla C MCIOJIb30BAHUEM AMIUIUTYIHOU
Moysinuu ¢ yactorord Hecymer 500 Kl ', ciekTp moiae3Horo curaina OrpaHuyeH
noJsiocou 2 KI'm.

KoMneTeHTHOCTHO-OpUeHTUPOBaHHAA 3a1a4ya Ne 4

[Tonw3oBaTens BBOAUT DNS ums cetu, a mporpaMMa BBIIAET €My 3HAUEHUE
IP anpeca, cooTBeTcTBYIOIIIEE ATOMY UMEHU. BepHO /1 perienue?

KoMneTeHTHOCTHO-OpHeHTUPOBaHHAs 3a1a4a Ne 5

PaGoTHuk 3a0bu1 yTOUHUTH Y pabotomatens. Jloctyn K 0a3e AaHHBIX Ha
JaHHOM  TPEANpPUATAN  OCYIIECTBISIETCS €  TMOMOINBIO  Kiaccupukaropa
HOMEHKJIATYpbl MEIUIIMHCKOM TEXHUKH WM CIEeNUaIbHOrOo 000pyIOBaHHUS.
[Tomorute pemnTh JaHHYIO 3aJja4y HOBOMY PaOOTHHKY.

KoMneTeHTHOCTHO-OpHeHTUPOBaHHAsA 3a1a4a Ne 6



B  kxakom MecTe  TpOrpaMMBI  CO3MAIOTCS  TIEPEMEHHBIC  TPHU
nporpaMmmMupoBaHu MukpokoHTposuiepa PIC16? Cnpocun komiera mno padore
kosutery. /o Hadana rmaBHOUM porpaMmel? B mro0om  mecte mporpammei? B
TJIABHOM Mporpamme.

KOMHeTeHTHOCTHO-OpI/IeHTHpOBaHHaﬂ 3agada Ne 7

CrpykTypa 1a00paTOpHOTo KOJa COCTOUT U3 CKOJbKUX yacTei. [IpakTukant
HE CMOT HATH BEPHBIN OTBET. [[OMOTUTE CIIPABUTHCS C JAHHOM 3a/1a4€H U TTOSICHUTE
ee pemienue. BoiOpaB BepHsblit oTBeT. M3 npeacTtaBnenHsix: 6, 10 mmm 27?

KoMneTeHTHOCTHO-OpHeHTHPOBaHHAsA 3a1a4a Ne 8

Kax u3BecTHO 11060€ TabopaTOpHOE UCCIEAOBAHUE HE BKIIIOYAET OMEpaIUIo
U3 IIPE/ICTaBIIEHHBIX Ha BbIOOp. Hanpumep: peMOHT 1abopaTopHOTro 000py0BaHuS;
0TOOp, XpaHEHHUE U JIOCTaBKa MPOOBI K aHAJIM3aTOPY; BCIIOMOTaTeNIbHbIE ONepaIiuu
0 TMOJATOTOBKE HEo0XoauMoro jgabopatopHoro oOopynoBanusi. [lomorure
MPAKTUKAHTY OTBETUTh HA JTAHHBIN BOIPOC.

KoMneTeHTHOCTHO-OpHeHTUPOBaHHAs 3a1a4a Ne 9

IIo oxoHUaHnuUM M3MEPUTEJIBHOI'O 3Talla Ha BBIXOAC aHaJIM3aTopa IOJy4aroT.
3HAa4YCHUEC UCKOMOI'O MCI[I/IKO'6I/IOHOFI/IIIGCKOFO mapamMeTpa Ujinu 3Ha4YCHUC
HCKOTOPOIo (I)I/ISI/I‘-IGCKOFO mapamMeTpa, HC ABJAIOOICTOCA JHAIrHOCTHYCCKHU
3Ha4YUMbIM

KommneTreHTHOCTHO-OpHeHTHPOBaHHAA 3aga4ya Ne 10

[TpakTukaHT pemaet npoodyemy: uTo 3aaaet uHCTpyKius TRISBC?

[Iporpammupyet nmuann nopra C Ha BeiBoa? Unu [Iporpammupyet nmuann nopra C
Ha BBOJA. A MOXKET co3JaeT 3 TMepeMeHHBIX paBHbIX Hy0? Iloackaxkure
npaBuiIbHBIN 0TBET. 1 mosicHuTe ero BeIOOD.



KoMneTeHTHOCTHO-OpHeHTHPOBaHHas 3a1a4ya Ne 11

CoTpynHUK pemiaeT 3ajiady: ONepalMOHHO-CHMBOJIBHAS (OpMa TO3BOJISIET
3amucarh  TOJHBIE  CTPYKTYPHI — TOCIEAOBATEIBHOCTEH  MH(POPMAIMOHHBIX
npeobpazoBanuii wiam ympasienue AlLlIl. Ckopee ympaBiaeHue TaiiMepaMu.
[Tomorure OTBETUTH BEPHO HA JAHHBIM BOIIPOC 3a/1a4H.

KoMneTeHTHOCTHO-OpHeHTHPOBaHHAA 3ana4ya Ne 12

[IpencraBieHne TEXHOJOTHYECKOTO Ipollecca JT1abopaTOpHOrO aHamu3a B
OC® moxeT ObITh UCTIOIB30BAHO /IS BBISIBJICHUS OCOOCHHOCTEH TEXHOJIOTHICCKUX
poLeyp, MOIyMall OAUH COTPYAHUK. [Ipyroii penui, 4To 3TO HyKHO JIJIs pEeIIeHUs
3as1ay onTuMu3aiuu JIA 1o pa3iuuHbIM KpUuTepusM. Paccyaure criop COTpyTHUKOB.
OO6ocHyiiTe CBOI OTBET.

KoMneTeHTHOCTHO-OpHeHTHPOBaHHAA 3aga4ya Ne 13

Onpenenuth 3HaueHue BbIxogHOro koga ALIIL, ecau mM3BEeCTHO, YTO Ha €ro
BXOJl TOJAHO HAampsbKeHWE 3 BOJBT, pe(epeHCHbIE CUTHAIBI MOAKIIOUEHBI K
OUMONSIPHOMY MCTOUHUKY HAIPSDKEHUS S5 BOJIbT, pazpsaHocts AL 16 our

KoMneTeHTHOCTHO-OpHeHTHPOBaHHAA 3a1a4a Ne 14

OnHuM U3 y1I00HBIX CIIOCOOOB OMUCAHUS CITYKUT ONEePallMOHHO-CUMBOJIbHAS
¢opma. Ckazan npeacraButens GupMbl. pyroil yTBepkaai, 4To ONepanMoOHHO-
no3HaBaresibHasg (opMa. A TpeTUil BCTYIMB B CIOp CKa3zaJ, YTO OINEpPalMOHHO-
ycwimTenbHas (popma. Paccynure ciop Kosuier.

KoMneTeHTHOCTHO-OpUeHTUPOBaHHAA 3aga4ya Ne 15

Ornpenenure KOJIMYECTBO MPOMEKYTOUHBIX CTAHIIUHN MPU NIEpeAau CUTHAIIOB
10 ONTOBOJOKOHHBIM KaHajlaM CBS3M ¢ JAAWHHOM BoJHBI 100 nm, HMCXOJHBIM
ypoBeHb curdHasnia 10 dB, xkosddunmeHT 3aTyxaHusi JUHUM CBSI3U OINpPEEIsIeTCs
napameTtpoM -3dB Ha kaxbie 3 kM.

KoMneTreHTHOCTHO-OpHeHTHPOBaHHAA 3a1a4ya Ne 16



OcHoBsl nipoTokoJia IP. Hanuiure nmporpaMmMHBIN KOJI, KOTOPBIN TepenaeT
IIPOU3BOJIBHYIO CTPOKY CHMBOJIOB Ha 3aJaHHBbIA HoJib3oBaTesneM 1mo DNS umenun
y3en chat.yandex.ru, Ha ero mopt 990 ¢ uUCHOIB30BaHHEM MPOTOKOJIA
TpaHcnopTHOro ypoBHsi TCP

KoMneTeHTHOCTHO-OpHeHTHPOBaHHAA 3ana4ya Ne 17

[Tonb3oBatens BBogUT DNS nms tpedyemoro y3ina. [Iporpamma npous3BoauT
MOMCK U MeyaTh Bcero cnucka [P agpeco, npuHaanexamux 3a1aHHoMy y3iay. Tak
JM 3TO0, JyMaeT npakTukaHT? [loackaxure eMy perieHue.

KoMneTeHTHOCTHO-OpHeHTHPOBaHHAA 3ana4ya Ne 18

AmmumntynHo-dactoTHass (AM-FM) wmonaynsuus Ccursansa: oOmnpeaenuTe
napaMeTpbl TMOJOCOBOTO (UIbTpa M 3alUIIMTe KOMaHabl Matnab s ero
MPOCKTUPOBAHMS JUIsl TIepe/ladyd CUTHaja C MCIOJIb30BAHUEM aMILIUTYIHOMN
MoaysiuuK ¢ yactotor Hecymield 500 K1, criekTp mojae3Horo curaia orpaHuyeH
noJsiocou 2 KI'm.

KoMmmneTeHTHOCTHO-OpHeHTHPOBaHHAA 3aga4ya Ne 19

AmiuutynHo-yactotHas (AM-FM) wmonynsiiusi curHana: oOmpeneinnTe
napaMeTphbl TMOJOCOBOTO (uUIbTpa M 3aluIIMTe KOMaHabl Matnab 1js ero
MPOEKTUPOBAHMS JUIsl T€pelayd CUTHaja C KCIOJIb30BAHHEM aMILIUTYIHON
MonyJisiiuu ¢ yactotoit Hecynied 200 KI'1, cnekTp nojae3Horo curHaia orpaHuyeH
noJjioco 5 KI'm.

KommneTeHTHOCTHO-OpHeHTHPOBaHHAA 3aga4ya Ne 20

Cneunduka wucnonszoBanuss Allll BCTpOEHHBIX CHCTEM: OIpeaeauTe
paspsaHocTh ALIL, KOTOpYrO HEOXOIUMO BHIOPATH ISl TOCTPOCHUS MOOUIBLHOTO
KOMITJIEKCA, OCYIIECTBIISIONIETO 3aMiCh OMOTEXHUYECKUX CUTHAJIOB AMILIUTY A0 110
1 B ¢ ucnonp3oBanueM OUTNOJISIPHOTO pe)epEeHCHOr0 CUTrHaja, aMIuuTyou 2 B.
[TorpemHocTh 3aMucH He N0 KHA TPEeBbIIaTh Beauuuny 10 mV

IIIkajia oOlEeHMBAHUA PpelIeHNs] KOMIIETEeHTHOCTHO-OPHMEHTHPOBAHHOM
3a/1a4uM: B COOTBETCTBUU C JICUCTBYIOUIEH B YHUBEPCUTETE OAIIbHO-PEHTHHIOBOM
CUCTEMOU OIIEHMBAHUE PE3YyJbTATOB MPOMEXKYTOUHOU aTTeCTAllMK OOyYarouuxcs
ocyiecTBisieTcs B pamkax 100-0ayIbHON IIKaJbI, IPH 3TOM MaKCUMAaJIbHBIA Oaut
M0 TPOMEXKYTOUYHOM arTecTanuu OOyJaronuxcs Mo O4HOW ¢opme oO0ydeHUs



cocTaBiisieT 36 OayIoB, MO OYHO-3a0YHOM M 3a04HOM (popmam oOyueHuss — 60
(ycranosneHo nojoxenuem 11 02.016).

MaxkcuManapbHOE KOJMYECTBO OalllIoB 3a pEIIeHHE KOMIIETCHTHOCTHO-
OpPUEHTHUPOBAHHOM 3a1aun — 6 OaIoB.

bamn, mnomydeHHBIE OOydYarOmMMCS 3a pEIIEHHE KOMIIETCHTHOCTHO-
OPUCHTHPOBAHHOW 3a/Jaud, CyMMHPYETCS C OallJloM, BBICTABJICHHBIM €My IIO
pe3ylibTaTaM TeCTUPOBAHUS.

OOmuit 6amm MPOMEKYTOYHOW aTTeCTalliil CyMMHpPYeTcs C Oauiamu,
MOJyYEHHBIMU 00YYAIOIIKUMCS [0 pe3ysIbTaTaM TeKYyIIEero KOHTPOJIS YCIEBaeMOCTH
B TEUCHHE CEMECTpPa; CyMMa OallJIOB MEPEBOIUTCS B OLIEHKY MO S5-0ayuIbHOM IIKae
IKaJIe CICAYIONIIM 00pa3oM:

CootserctBue 100-0a/UIbHON U 5-0aJIBHOM KA

Cymma OamioB mno 100-6ambHoM | OnieHKa MO 5-0aJUTbHOM IIKaJIe
IKasie

100-85 OTJIMYHO

84-70 XOPOIIO

69-50 YJOBJICTBOPUTEIBLHO

49 u menee HEYJIOBJICTBOPUTEIBLHO

Kputepun oueHMBaHUsI PEIICHUS KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM
3aJlauu:

6-5 ©0asI0B BBICTABIACTCS OOydYalOMEMyCs, ©CIU peIIeHUEe 3aJadu
JIEMOHCTPHpPYET TITyO0oKOe MOHNMaHUE 00yUJatoIIUMCs PEAJIOKEHHOM TPOOIeMbI U
pPa3HOCTOPOHHEE €€ PpPAacCMOTpPEHHE; CBOOOAHO KOHCTpyupyemas pabora
IpeCTaBIsIeT CO0O0M JTOTHYHOE, SICHOE U TPU TOM KPaTKOE, TOUHOE OMHUCAHUE X0/1a
pemieHuss 3amadd  (MOCIEAOBATENIbHOCTH (WJM  BBIMOJHEHUSI) HEOOXOIUMBIX
TPYJOBBIX JeUCTBHI) U (POPMYIHPOBKY JTOKA3aHHOTO, TMPABUIBHOTO BBIBOJA
(oTBeTa); MpU 3TOM OOYYAIOIIUMCS MPEIOKEHO HECKOJIbLKO BAPUAHTOB PEILICHUS
WM OPUTHHAIBHOE, HECTAHIapTHOE pelieHne (uin HaumbOosee 3 heKTUBHOE, WU
Haubosee palMoOHAIBHOE, WM ONTHMAalbHOE, WM EJIWHCTBEHHO MPaBUIBHOE
pelieHne); 3ajadya pelieHa B yCTAaHOBJIICHHOE IMPENojaBaTelieM BpeMs WU C
OTIEpEKEHUEM BPEMEHHU.

4-3 Oanga BbICTaBISIETCS OOydYarolmeMmycsi, €CJIM pelieHue 3ajadu
JEMOHCTPUPYET TOHUMAaHHE OOYYArOIIMMCS TPEIIOKSHHOW MPOOJIeMbl; 3aada
pelieHa TUTIOBBIM CIIOCOOOM B YCTAHOBJICHHOE TIPEIOJaBaTEIeM BpEMS; UMEIOT
Mecto oOmue ¢pa3sl U (WIKM) HECYIIECTBEHHbIC HEJ0YEThl B OINMCAHUU XOJa
pemienus u (MM) BeIBOJA (0TBeTa). 2-1 Gasuia BRICTABIIsIETCS 00yUaromeMycsi, €Cliu
pelieHue 3a7adu JEMOHCTPHUPYET ITOBEPXHOCTHOE ITOHMMAaHHUE OOyJaronuMcs
MPEIIOKEHHOW TPOOJIEMBI; OCYIIECTBICHA TMOMBITKA MIA0JIOHHOTO PEIICHUS



3aJa4d, HO TPU €€ pEeHICHHH JOMYyIIEHbl OMMMOKKM W (WJIM) TPEBHIIICHO
YCTaHOBJICHHOE TIPETIO/IaBaTeNIeM BPEMHI.

0 O0aul0B BBICTABIICTCA OOydYarOIIeMyCsi, €CIH peIICHHE 3aJaqyu
JEMOHCTPUPYET HEMOHMUMAaHUE 00YJArOITUMCS TPEIIOKEHHON TTPOOIeMBI, U (HJTN)
3HAYUTEIIbHOE MECTO 3aHMMAIOT 00IMe (Ppasbl U TOJOCIOBHBIE PACCYKICHHS, U
(wM) 3a7a4a HE pelIeHa



3 BOIIPOCHI 11O 3AYETY

Muxkporpoiieccopbl B cucTeMax 0eCIpOBOIHOM IUarHOCTUKUA OpraHu3Ma

MO3BOJISIOT

Jlnst mogxmouenus Bxoga RA3/AN3/Vref+ ucnonb3yercs. ..

Yactora nuckperusaruu AT mukpokontposiepa PIC16F877A
3a/1aeTcs

[Ipu ncnonap30BaHUM CBETOIMOHON MHIUKAIIMM MUKPOKOHTPOJLIEpa
PIC16F877A BenuurHa OrpaHUYUTEIBLHOTO PE3UCTOPA COCTABIISIECT

Jns noaxmouenns JKKU nnaukatopa K MUKpOKOHTPOJLIEPY
PIC16F877A MuHUManbHOE KOJIMYECTBO JIMHUI MOPTa COCTABIISAECT {

Bxon VSS unaukaropa npegHa3zHaueH AJis

Bxox RW uHaukaropa npegHa3zHadeH s

Pazpemenue nnaukatopa LMO6L cocTtaBisier

[IpoTokon tcp ucnosb3yeTcs i nepeaadu

[IpoToxon POP3 ncnone3yercs nporpaMmmon

[IpoToxon FTP nmo3sossieT

[IpoToxon POP3 1o ymosryaHuio UCIONb3yeT MOPT

CKO0JIbKO MaKCUMAJIbHO MOXET OBITh KOMITBIOTEPOB B MOJICETHU C
mackoit 255.255.0.0?

Ha nutro3 noceiiaeTcst HakeT, €Civ OH MpeIHa3HaueH

DNS cepsep no3Bonsier

B tononoruu cetu ornveckas "muHa" JaHHBIE ...

K kakoMmy BbIBOJy MUKPOKOHTPOJIIIEPA MOKHO MOJKIIOUUTh
aHAJIOTOBBIX BXOJl U3BMEPUTEIHLHOTO pudopa?

Ceru, ucnonp3yroniue kadenb UTP TpaguiinoHHO UCIONB3YIOT
TOIOJIOTHIO

B cnydae 6ecnipoBOIHOM OpraHU3aIiuy KaHalla CBSI3U MEKIY
AJIIEMEHTaMH BbIYUCIUTENBHONW CETH UCTIONIb3YIOTCA ...

[Tox ypoBeHb NPUITOKEHHS TIOMAJAET TPOTOKOI

[Tox TpaHCIOPTHBIN YPOBEHB MOIAJAET MPOTOKOI

[Iporpamma telnet sBisieTcs

[Iporpamma netcat npegHa3HaYEHA 14

DJIEKTPUYECKHUE, TEXHUUECKNE U MEXaHUUECKHE MapaMeTphl CUTHAJa
nepeaavn JaHHbIX MEXAY y3jaMu B ceTu B 3TaloHHOM Moaenu OSI/ISO
ONPENEISIIOTCSA Ha. . ...

Kax w1t anpec mpoTtokosa tep/ip v4 BKIIIO4aeT B ¢e04 ... {

Mak azpec OTHOCUTCS K

OnopHoe HanpsHKEHHE MPY aHATIOTO-IIU(PPOBOM MTpeoOpa30BaHUN
MOAKITIOYAETCS K MUKPOKOHTPOJLIEPY

[Ir03 - 370 ...

OrnopHbIe HANPSHKEHUS HAa BBIBOIBI MUKPOKOHTPOJIIEPA MOIAOTCS TS

K xakomy BBIBOJY CIEAYyET MOAKIIOYUTh UCTOYHUK BEPXHETO
ONOPHOI0 HANPSHKEHUS?



K kakoMy BBIBOJy ClIeTyeT MOJKIIOUNUTh UCTOYHUK HUKHETO
OIOPHOTO HANPSKEHUA?

[Ipu OTCYTCTBMHM UCTOYHUKA BEPXHETO OMOPHOTO HAMIPSHKCHUS
MaKCHUMaJIbHOE HAIPSKEHUE BXOTHOTO CUTHAJIA BCTPOCHHOTO B MUKPOKOHTPOJLIEP
PIC16F877A ALII cocraBmsier

AHTHATMA3WHTOBBIN (QUIBTP ITO

Kakas xomanma untaeT ganasie ¢ kanana 0 ALIIT?

but 2 peructpa ADCONO nipegHazHaueH AJis

UYro B CAIIP Proteus peanusyert cieayromuii amemMmeHT\:NMOSFET

Yro B CAIIP Proteus peanusyer cienyromuii smement\:PMOSFET

Uro B CAIIP Proteus peanusyet cieayromuii amemeHT\:NLVCIS

Yro B CAIIP Proteus peanusyert cieayromuii amement\:VSWITCH

UYro B CAIIP Proteus peanusyert cieayromuii anement\:BIBUFFER

C ucnonb3oBaHUEM KaKOM (PYHKIMU MOKHO y3HATh MapaMeTpPbl
HEU3BECTHOM CHUCTEMBI 00pabOTKU curHasia?

Yro B CAIIP Proteus peanusyet cieayromuii anemeHT\:JK

AMmiTyaa neiabTa GyHKIIMA B HYJICBOM MOMEHT BPEMEHHU paBHA

WNuterpan nenbra GyHKIMU OT MUHYCa OECKOHEUHOCTH 0 TUTHOC
OECKOHEYHOCTHU paBEH

Curaai Ha BBIXOJIC CHCTEMBI B TOT MOMEHT BPEMEHH, KOT/1a Ha BXOJIC
CUCTEMBI HAXOIUTCS JIeTbTa GYHKIMS HAa3bIBACTCS

KakuMm anroputMom peann3yeTcsi YUCISHHOE HHTETPUPOBaHHE
CUTHAJIa C UCIIOJIb30BAaHUEM MUKpOIpolieccopa?

UYto B monenu nuoaa CAIIP Proteus o3HauaeTt cieayronui
napameTp\:VJ

UYto B monenu nuoaa CAIIP Proteus o3Hauaert cieayronui
napameTp\:EG

Uro B Mmonenu nuona CAIIP Proteus o3Hauaer cienyromuii
napameTp\:KF

Uro B Mmonenu nuona CAIIP Proteus o3Hauaer cienyromuii
napametp\: TNOM

Yro B Moaenu 6unossgprHoro tpanuctopa CAIIP Proteus o3Hauaer
cneaytronmii napameTp\:ICVBE

Urto B Mogenu ounosspaoro tpansucrtopa CAIIP Proteus o3nauaer
cneayrommii napametp\:ICVCE

Urto B Mogenu ounosspaoro tpansucrtopa CAIIP Proteus o3nauaer
crneayronmii mapametp\:AREA

Urto B Mogenu ounossipaoro tpansucrtopa CAIIP Proteus o3navaer
crneayromumii mapametp\: TEMP

[lepBoHauaNbHOE HANPSDKEHUE 0a3a-dIMUTTEP

Yro B Moaenu 6unosspHoro tpansuctopa CAIIP Proteus o3Hauaer
cienyromuii mapamerp\: 1S

Yro B Moaenu 6unossgproro tpansuctopa CAIIP Proteus o3Hauaer
cienyromuii napamerp\:BF



Kakum anroputmom nuddepeHiupyeTcsi CUTHaI ¢ UCIOJIb30BAaHUEM
MUKPOKOHTpoOJIIepa?
Yrto B monenu ounomnsipaoro tpanzuctopa CAIIP Proteus o3Haudaer
crnenyronmii napameTp\:RE
Kakoe MUHMMaThHOE KOJTUYECTBO MIEPEMEHHBIX TPEOYyeTCs IS
BBIYMCJICHUS aMIUTUTYIbl CUTHama?
Yro B CAIIP Proteus peanusyet cnemyronuii snement\:PULSE
UYro B CAIIP Proteus peanusyert crieayromuii smemeHT\:AORB
UYro B CAIIP Proteus peanusyert cieayromuii amement\:DTFF
Uto B monenu nuoaa CAIIP Proteus o3Hauaert cieayromui
napametp\:N
Uto B monenu nuoaa CAIIP Proteus o3Hauaert cieayromui
napametp\: TT
KakuMm oneparopom onuceiBaeTcss U(pPOBOM yCUITUTEND?
Yro B CAIIP Proteus peanuzyet cieayromuii smemeHT\:CCCS
Yro B CAIIP Proteus peanmusyet cieayronuii anemeHT\:AVS
MoxHo nu ucnonb3oBath @HY B kauecTBE aHTHAITMA3UHTOBOTO
¢bunbTpa?
Yro B CAIIP Proteus peanusyet cinemyronuii 3nemeHT\:NPN
[Ipu ncnoap30BaHUK MUKPOKOHTPOJIIEpA AJISI U3MEPEHHUS TTapaMeTpPOB
CUTHAJIa C HEU3BECTHOM YaCTOTOM 00S3aTENIBHO CIAEAYET UCIIOIb30BATh
Yro B CAIIP Proteus peanusyert cienyromui snement\: OPAMP
NudopmarnmonHo-u3MepuTebHas cucTeMa, CucTeMa
aBTOMATHYECKOTO KOHTPOJISI U IMArHOCTUKU, aBTOMAaTU3UPOBAHHOE pabovee MECTO
JUJ1S1 KOMIUIEKCHBIX MCCJIEIOBAHUN OTHOCUTCS K YPOBHIO CJIIOKHOCTH
Yacel, MUKpOMETP, BOJIBTMETP, OCIUILIOTPad OTHOCITCS K YPOBHIO
CJIIOHOCTH
WuavkaTop, 070K MATAHUS, MOIIAITHUK, aTTeHIaTop,\nMHIuKaTop,
0JIOK MUTaHUS, YCUITUTETb OTHOCSTCSA K YPOBHIO CJI0KHOCTH
Bunt, mtudt, 3yduaroe koyueco, Baj, NpyKUHA, JTUH3a OTHOCSTCS K
YPOBHIO CJIIOXHOCTH
[IpeobpazoBanue npruOOPOM HEKOTOPOTO KOJUYECTBA BXOIHBIX
BeJIMUMH X, B pe3yJIbTaTe YETO Ha €ro BHIXOJE MOSBIISIOTCS BEIMUYUHBI Y
peanuzyercs
O6meH nHbopMaIHe Mex Ty MpruOOPOM U ONEPaATOPOM WIIH JIPYTUMU
TEXHUYECKUMHU CPEJICTBAMU PEATUIYETCS C MOMOIIBIO
Vet u npeobpa3oBaHre BCEX HE OTHOCIIIMXCSA K PYHKITUU TTprOOpa
Y BO3JICHCTBYIOIIMX HA HETO B KAYECTBE HE3aBUCUMBIX MTEPEMEHHBIX BXOIHBIX U
BBIXOJTHBIX BEJIMYUH PeaTu3yeTcs
be30Tka3HOCTh, JOJITOBEUYHOCTh, PEMOHTOIPUTOTHOCTh OMPEACIISETCS
[Tokazarenu MoMexo03aIuIIeHHOCTH, a TAKXKEe CPEJCTBA U METOJIbI TTOBEPKHU
yCTaHaBJIMBAIOTCS TIO
Yacrora nuckperuzanuu curiana pasaa 100 ', pazpsaanocts AL 10,
onpenenuTe OUTPENT curuana
Pazpabotka Texunueckoro npemioxenus (TIT) npexycmoTpena



Heobxoaumbie pacueTsl (GyHKIIMOHATBHBIX OJIOKOB M YCTPOKUCTBA B 1I€JI0M
OCYILECTBIISIIOTCS Ha 3TAre
COBOKYITHOCTh KOHCTPYKTOPCKHX JNOKYMEHTOB, COZEpPIKAIINX
OKOHYATeNbHbIE TEXHWYECKUE PEIICHHUs, MAIOIIe MOJHOE NpPEACTaBICHUE 00
YCTPOMCTBE MPUBOAATCS B
Pabouas nokymeHTanus, mpeaHa3HadyeHHast JIsl U3TOTOBJICHUS U
UCIIBITaHUI ONBITHOTO 00pa3La MpOBOJUTCS Ha 3Tare
3aKITIOYUTENBHBIM 3TAllOM MPOEKTUPOBAHUS ABJISIETCS 10pabOTKa
JIOKYMEHTAIMU ¥ TIOJIOTOBKA €€ JIJIs 3aIyCcKa Mpruoopa B yCIOBUIX CEPUITHOTO HIIU
MaccoBOTO Mpou3BoaAcTBa. OCHOBHOM 00BEM 3TOTO ATara COCTABISET
[Tokazarensamu HaAEKHOCTH AJIsI K3BMEPUTEIIBHBIX YCTPOUCTB
ABJISIIOTCS
TexHuueckue TpeOOBaHUS K MPOSKTUPYEMOMY IPUOOPY
COCTABJIIFOTCS HA JTaIle
COBOKYIIHOCTB KOHCTPYKTOPCKHUX JNOKYMEHTOB, COZIEpIKAILNX
OKOHYATEJIbHbIE TEXHUYECKUE PpELIEHUs, [alolIMe IOJIHOE MpEACTaBIeHUE 00
YCTPOMCTBE pa3padaTbIBAEMOTO U3AEIIHS
C ucnonb3oBanuem 8 pazpsiaHoro AL B Teuenue 1 muH ObLI
3amucaH curHai ¢ yactorou auckperusanuu 2 Kl'a. Onpenenure o0beM naMmsTi B
OaifTax Juisi XpaHEHUs! CUTHAJIA
MakeTtrpoBaHue OTAEIbHBIX HAU0O0JIEE CIOKHBIX Y3JI0OB U
OTIepallMOHHBIX OJIOKOB, & MHOT/IA U TIOJIHOCTHIO LIEJIBIX YCTPONCTB
OCYILIECTBIISIETCS HA DTaIle
Cxema, nmoka3bIBarollas COeIMHEHUsI coCcTaBHbIX yacTed Ol
Ha3bIBACTCA
Cxema, Moka3bIBaroIas BHEITHUE MTOAKIIOUECHHS HA3bIBACTCS
CocraBuble yactu OIl u coegrHeHUs! UX MEXKy cO00I Ha MecTe
DKCIUTYaTalMy Ha3bIBAECTCS
Cxema, onpenensomas OTHOCUTEIBHOE PACIIOI0KEHUE COCTABHBIX
yacrter OII Ha3zpiBaeTcs
Cxema, KOTOpas MPUMEHSAETCS KOT/1a HA OJHOM JOKYMEHTE
BBITIOJTHSIOT CXEMbI HECKOJIBKMX THUIIOB HA3bIBAECTCS
KoMnOHOBOYHBIN ypOBEHb KOHCTPYUPOBAHHUS ONIPEIEIISAET
QOYHKIHOHAJIbHBIA YPOBEHb KOHCTPYUPOBAHHUSI ONPEICIISAET
YPpOBEHb Y3JI0B KOHCTPYUPOBAHUSA ONIPEACIISAECT
YpoBeHb JeTaiell KOHCTPYUPOBAHUS ONIPEAEISAET
Hcrounuk curnana noaximodeH Kk AL pazpsaHocteio 10 6urt.
BepxHee onopHoe HanpsikeHue coctapisier +5 V, Huxknee -5 V. M3BecTHO, 4TO
MUKpokoHTpoJuep noayuna ot AL 3nauenne 800. Haliqute 3HaueHuEe BXOAHOTO
curHasa (BOJIbT)
W cxoaHbIM TOKYMEHTOM JIsl KOHCTPYUPOBAHUS SIBISIETCS
OCHOBHOM 3a7ja4€il KOHCTPYUPOBAHUE SBIISIETCS MTOITYUYECHHE
PanmonanbpHast KOMIOHOBKA JJOCTUTAETCSA HA CTA/IUH
O0s13aH 1 KOHCTPYKTOP UCHOJb30BaTh CTAHAAPTHBIE U
yHU(ULIUPOBAHHBIE U3/1eNNA?



MexnaynapoansiM Ha3BaHueM cucteM CAIIP siBisieTcs

TexHonornyeckas nmoAroToBKa MPOU3BOACTBA OCYLIECTBISAETCS
MOIYJISIMU

WHxeHepHbIe pacyeThl IPOBOJATCS C UCIOJIB30BAHUEM CUCTEM

OyHKIMY KOOpAUHALMU paOOThl MOAYJIEN TOJICUCTEM
OCYUIECTBJISIOTCA MOAYJIEM

Cucrema Matlab ucnonb3yeTcst mpu NpOeKTUPOBAHUU IS

Cucrema LabView ucnonb3yeTcst Ipu NPOSKTUPOBAHUM TS

Nwmeetcs ALLIL, pa3zpsaHocThio B 12 6uT. Bepxuee onopHoe
HanpsbKeHue paBHO +5B, HbkHee Hylto. BxoaHol curnan paseH +4B.
Onpenenute Ko, KOTOPBIA MOTYYUT MUKPOKOHTpouiep u3 ALIIL

Cucrema Maple ucnonb3yercs py MPOSKTUPOBAHUU TS

UTto TpedyeT CI0KHOCTh COBPEMEHHBIX MPUOOPOB?

B yeM cocTout 3aaya GyHKIHOHAIBHOTO MPOEKTUPOBAHUS?

B ueM cocTout 3aaya KOHCTPYKTOPCKOIO MTPOEKTUPOBAHMS ?

Yro Takoe mpoToTHN yCTpOMcTBa?

Yro Bxogut B HHUP?

Yrto Bxogut B OKP?

[IpoekTupoBanue He ObIBAaET

[locne npOeKTUPOBAHHUS U BBIITyCKA YCTPOMCTBA, KTO OTBEYAET 34 €TO
pean3anuio?

Kaxkoii 'OCT omnuceiBaeT 3a1auu NpOEKTUPOBAHUS?

Nmeerca ALII paspsannocteio 10 6ut. BepxHee onopHoe HanpsHKeHHE
paBHo +5B. Huwxnee -5 B. Urenue nannsix u3 AT Bo3Bpamaet koa 800.
Haiinute 3HaueHre BXOJHOTO HAMPSKEHMUS.

B ueM cocTouT 3aaya KOHCTPYKTOPCKOIO TPOEKTUPOBAHMS ?

Nwmeerca LAII ¢ paspsaanoctsio 10 6ut. Bepxnee onopHoe
HanpsbKeHue paBHO +7B, HuxkHee -2 B. M3BecTHO, uTo Ha Bxoxa LIAII mogan kon
950. Haiinure 3HaueHue HanpsikeHus, Gopmupyemoro ALIIT

Nwmeetcs AL pazpsgnocTteio 16 6ut. YacroTta quckperuzanuu AL
paBHa 10KI'u. Onpenenure Outpeit GopMupyeMoro uugpoBoro curHaia



