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1. llesu u 3212494 AU CIUILIHHBI

Henbto nucuurnasl «I[Iporpammuoe oOecrieueHrne U3MEPUTEIbHBIX MPOIIECCOBY
ABIISICTCS U3yUEHUE PUHIIUIIOB U TEXHOJIOTHI cOopa, 00paboTKH U nepenadu
U3MEpUTENBHON HHPOpMALMU, TPUHIIUIIOB pa3pabOTKU IPOrpaMMHOIO 00eCIeUeHUs IS
U3MEPUTENBHBIX CUCTEM Ha OCHOBE MHUKpoIpolieccopoB. K 3agauam uzyuenus
JUCHUIUIMHBI OTHOCSTCS: - 0030p MUPOBOTO OIBITA MOJXO/I0B K pa3pad0TKe BCTPOEHHOTO
IPOrpaMMHOTO 00eCIeUeHHUs JIJIs1 U3MEPUTENbHBIX CUCTEM - MOJIyYEHUE 3HAHUN B 00J1aCTH
IPUHIIMIIOB pa3pabOTKU IPOrpaMMHOTo obecrneueHus - GOpMHUPOBAHUE YMEHHI
pa3pabotku BcTpoeHHOro 10 as u3MepeHust pa3ianuHbIX BEIUMUNH, 00pabOTKH
MOJYYEHHBIX JIaHHBIX U Mepeada Ha CUCTEMbl OTOOPaKEHUS

Kparkoe conepxxanne JTuCHMILTHHBI

Coznanue 1 3aIyck rnepBoi mporpaMmbl sl MUKPOKOHTpoJuiepa. OCoOOEHHOCTH s3bIKa
C++ npu paspadotke [10 nms mukpokoHTposuiepa. Mukpokontposuiep STM32F411,
OCHOBHBIE XapaKTEPUCTUKHU U MOAyJIH. OnepallMOHHbIE CUCTEMBI PEAIbHOTO BPEMEHH.
[IprHLIMIIBI TOCTPOECHUS APXUTEKTYPBI.

2. Komnerenuum o0y4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCIHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIInN) 00ydYeHHUS 110 AUCITUTUTHHE

3HaeT: COBpeMEHHbBIE TEXHOJIOTHH cOopa,
00pabOTKHU U Mepeadl H3MEPUTEIbHOM
WH(OPMAITUH, B TOM YHUCIIE CETEBbIC; TPUHITUITHI
VYK-2 CriocobeH ornpeaensaTs KpyT 3a7a4 B paMKax [pa3paOOTKH MPOrpaMMHOTO 00eCTIeUeHUs TS

MOCTABJICHHOM LIEJIA ¥ BRIOMPATh ONTUMAJIBHBIE  [M3MEPHUTEIBHBIX CHCTEM Ha OCHOBE

CHOCOOBI UX PEIIEHHs], UCXO/IS U3 ACUCTBYIOIIUX [MUKPOIIPOLIECCOPOB

NPaBOBBIX HOPM, UMEIOIINUXCS PECYPCOB U YMmeet: pa3pabareiBaTh BCTPOSHHOE IPOTPAMMHOE
OTpaHUYEHUH oOecriedeHne sl U3MEPEHUS PA3TUYHBIX BEJTUYMH;

00pabaThIBaTh MOJIYYCHHBIC TAHHBIC U ITEpeaBaTh
[pEe3yNbTaThl HA CUCTEMBI OTOOPAXKESHUS HITH
XpaHeHUsT HHGOPMAITUH

'YMeeT: UCTOoIb30BaTh MUPOBOM ONBIT MOJXOA0B K
pa3paboTKe BCTPOSHHOTO IPOrPaMMHOTO
obOecTieueHus 711 U3MEPUTEIBHBIX CHCTEM;
dbopMupoBaTH HOBBIE 3HAHMSI B OOJIACTH MPUHITUIIOB
pa3pabOTKH MTPOTPaAaMMHOTO 0OECTICUEHUS

YK-6 CriocoGeH ynpaBisiTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEATM30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE MPUHIIUIIOB 00pa30BaHHs
B TCUCHHUE BCEH )KU3HH

3. Mecro aucuuninHbl B ctpykrype OII BO

[lepedens npeaIecTBYIONINX TUCHUTLINH, [lepedenn nmocneayOMMX TUCIUTIINH,
BHJIOB pabOT yueOHOTO M1aHa BHJIOB paboT
1.0.16.M7.01 Hudposbie n3MepuTEILHBIC 1.®.16.M7.03 NHTEmIeKTyanbHble U3MEPUTETbHBIE
YCTpPOMCTBA CHCTEMBI

Tpe6OBaHI/UI K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMI>IM
IIp1 OCBOCHUU IIElHHOfI JUCTUITIINHBI 1 HpH06peT€HHI)IM B PC3YJILTATC OCBOCHUA
MpCAMICCTBYIOIMUX JUCIHUILINH:




Jucnuminna

TpeboBanus

1.0.16.M7.01 Hudposrie uaMepuTeIHHBIC
yCTpPOMCTBA

3HaeT: MPUHILIUIIBI HOCTPOEHUS U(POBBIX
W3MEPUTEIIBHBIX YCTPOWCTB HA OCHOBE
COBPEMEHHOM IEeMEHTHOM 0a3bl YMeeT:
AQHAJIM3UPOBATh METPOJIOTNYECKUE XapAKTEPUCTUKHI
U(PPOBBIX U3MEPUTENIBHBIX KaHAJIOB,
QHAJM3UPOBATh U POTHO3UPOBATH Pa3BUTHE
U3MEPUTENILHBIX YCTPOUCTB 7151 IU(POBOIA
nHAyCcTpun VIMeeT MpakTU4eCKNUN OIIBIT:
MPOEKTHUPOBAHUS IIU(PPOBHIX U3MEPUTETBHBIX
YCTPOICTB Ha COBPEMEHHOM 371eMEeHTHOI1 0ase;
[IPOrpaMMUPOBAHMS KOHTPOJIJIEPOB IS OIIpOCa
UG POBHIX CEHCOPOB

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6m1as Tpy10eMKOCTh JUCHIUILUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 4.
KOHTAKTHOU PaOOThI

Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Bun yuebuoid padore: 4acoB Homep cemectpa
4

OO6mmas Tpy10EMKOCTh JUCIIUTUTHHBI 144 144

AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI

ayauTopHbIX 3aHaTuil (I13) 32 32
JlaGopatopusbie pabotsl (JIP) 0 0

Camocmosmenvras paboma (CPC) 71,75 71,75
BrinonHeHne MHAMBUAYATBHBIX MPAKTUYECKUX 3aTaHUI 41,5 41.5
[ToaroroBka k qudQepeHIMPOBAHHOMY 3a4ETy 10 10
ITonroroBka nmpe3eHTanuit 20,25 20.25

KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 8,25 8,25

By koHTpos (3a4eT, qud.3a4eT, IK3aMeH) - nud.3auer

5. Coneprkanue TUCHMIIMHBI

OObeM ayTUTOPHBIX 3aHITHH 11O

pasj/\:l[.gena HaumeHoBaHMe pa3aeiioB TUCIHMILIHHEL BUZIaM B Hacax
Bcero JI 113 JIP
1 Co3nanue 1 3amycK NepBOil MporpamMmsl 171t g 6 ) 0
MUKPOKOHTpOJIIEpa
5 Ocob6ennoctu si3bika C++ mpu pazpadorke 110 s 12 2 4 0
MUKPOKOHTpOJLIEpa
3 MuxkpoxoHTposuiep STM32F411, ocHOBHBIE 16 10 6 0
XapaKTEPUCTUKH U MOJTYITH
4 |OnepanioOHHBIE CUCTEMBI PEAIBHOTO BPEMEHU 12 6 6 0
5 |[IpuHUUIIBI TOCTPOEHUS APXUTEKTYPHI 16 2 14 0




5.1. Jleknun

No Ne
JICKIIMH[pa3iena

HaumenoBanue uimn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

0630p MupoBoro ombiTa pazpadotku 110 mis n3MepUTENbHBIX YCTPOUCTB HA
npuMepe KomnaHuu MeTtpan

Cpena pa3paboTKu IporpaMM JJisi MUKpOKOHTpoiuiepa CocTaB HHTErpallHOHHON
cpensl pazpaborku IAR Workbench IIpomecc coznanmst ucronHseMoro oopasa
Tpancnsius koga KomnoHoBka koja 3amyck U oTi1aika 3amyck mporpaMMHOTO
oOecIieueHus I/IHI/IIII/IaJ'II/BaIII/I?[ CTCKa I/IHI/IHI/IaHI/I?;aIII/Iﬂ NEPECMECHHBIX B HYJICBBIC
3HaueHus HuImanu3anys nepeMeHHbix 3amyck gynkiu main() [penmymiecrsa
IAR Embedded Workbench

3ammyck mporpaMMmHoro obecnieuenust Daiin cstartup.cpp [Iporpamma na C++
Coznanne C++ npoekra u padora B IAR Workbench Beibop mukpokoHTposiepa
3aIyck B peKuMe OTIaIK1 3aITyCK MPOEKTa B PeXXUM CUMYJISH Beibop
BHYTpPHCXEMHOTO omiaguuka CTpykrypa npoekra Jlo6asneHue ¢aiina
(cstartup.cpp) B npoext HauanbHast cTpykTypa npoekra JlocTyn K mamnke mpoeKTa
CrtpykTypa nanku npoekra MameHeHne cTpykTypsl npoekta OuHaibHas
CTpyKTypa npoekTa OKOHYaTeIbHAsI HACTPOHKA MPOEKTa

Opranuzanys naMsaTH apXUTEKTYP MUKPOIPOLECCOPOB ApXUTEKTYypa
donHeiimana ["apBapjackas apxurekrypa HacTpoiika o6iactu mamsTa B
koMnoBIIMKe OOBEKTHBIN (Paiiia u cerMeHThl ATpUOYTHI CETMEHTOB
[Ipenonpenenennrpie umeHa cermeHToB B IAR Workbench ®aiin Hactpoiiku
koMrioHoBIka Hactpoiika crexa Crek IIpaBuina 3aganus pazmepa creka
YcranoBka pasmepa cteka KoHTposs 3a pazmep crekoM J[ocTyn K TaHHBIM 110
aHanu3y pasmepy creka Kyua Onpeznenenue pasmepa Kyuu

Tunel qanHeIX BeTpoennsie Tunbsl MoaudukaTopsl TUIIOB JaHHBIX Pazmepsl TUIIOB
nanubix [lonp3oBatenbckue Tumel [IceBnonnmsl TunoB HesiBHOE mpeoOpa3oBanme
TUIOB SIBHOE NpeoOpa3oBaHue TUIIOB static_cast reinterpret cast

Opranuzanus [Tamsatu mukpokonTposuiepa CortexM4 [TaMaTh i1 pacnionoxeHus
nansbix [lamare nox pyHkumn(xkomanapl) Ykazarenu Bastue anpeca u
pa3bIMEHOBaHuE ykaszarensd. Onepanuu HaJ ykasareasiMu CloKeHHe yKa3zaTesen
KoHcTaHTHBIN yKa3aTelnb U yKka3arenb Ha kKoHcTaHTy Ccbuika Peructp Peructpel
oOriero Ha3HaueHus: OnepaTuBHbIE perucTpbl BenomorarenbHble perucTpsl
CrneuunanbHble perucTpbl Peructp cnennanbHoro HazHaueHus [Ipumep perucrpa
CrHelnuaIbHOro Ha3HaueHus JlocTyIl K perucTpy crenuanbHoro HazHadeHus Pabora
¢ peructpamu niepudepun yepes od6eprky Ha C++ HekoTopbie MOMEHTHI TIpH
pabote ¢ 06epTroit C++ it perucTpoB

Cornamienue o0 BeizoBax O0bspienne Gpynknun Kommonoska C u C++ koma Bxon
B ¢pyHkuuio Beixon u3 ¢pynkuun Onepatopsl ApupMeTHIecKue oneparopsl
Jlornyeckue oneparopsl [IoOMTOBBIC OTIEPATOPHI

XapaKTepUCTUKU MUKPOKOHTpoILIEpa, bilok 1narpaMmma MUKPOKOHTPOJLIEDPA,
JlonoHUTENbHBIE 0COOCHHOCTH MUKPOKOHTpoILiepa, CuctemMa TaKTUPOBaHUS
Monyinb TakTupoBanus. PaszoBas nmoacTpoiika yactorel PLL JlononHuTtenbHbIe
reHEPATOPbI TAKTOBOM 4acToThl Peructp ynpasnenus yactoroil. Peructp
YVIIpaBJICHUS 9acTOTOU. Peructp kondurypamun yactorsl. Be1oop uctounmka
Peructp koHdurypauuu yactotsl. Jlenurenn AIropuTM HaCTPONKH YaCTOTHI

OCHOBHBIE XapaKTePUCTUKHU, Pa3nudnbie pesxumsbl paboTel noptoB, Lnpposoii
pexxuM, Ludposoit Beixon, Lludposoii Bxon, Peructpsl nopros ob1iero
Ha3zHaueHHs PaboTa ¢ mopraMu B pexxuMe 00Iero Ha3HaueHUs

10 3

ACHHXPOHHBIN crioco6 nepeaaun AaHHbIX CUHXPOHHBI CIIOCO0 Nepegayy JaHHbIX
U IPUEMHUK pabOTAIOT CHHXPOHHO, B TaKT. ACHHXpOHHBIH nuHTepdeiic UART

Monayns UART B Mmukpokontposiepa STM32F411




11

OpHa U3 OCHOBHBIX 33124 TaMEPOB B MUKPOKOHTPOJUIEpaX 3TO OTCUUTHIBATD
TOYHBIE UHTEPBaAJIBI BpeMeHU. Ho, MOMMMO 3TOro TaiiMephl MOTYT MCIIOJIb30BAThCS
111 ©U3MEPEHUS YaCTOThI, IepruooB, renepannu [11MMa u nepeMeHHBbIX CUTHAJIOB
paznmuuHOi GpopMbl. CUCTEMHBIN TaiiMep PerucTpbl cucTeMHOTO Taiimepa
AJNTropuT™ paboThl ¢ cucTeMHbIM TaitmepoM Taiimepst TIM2 u TIMS, ocHOBHBIE
ocobennoctu Peructpser TaiimepoB TIM2 u TIMS Taiimepsr TIM2 u TIMS
HauasbHast 3amyck Taiimepsl TIM2 u TIMS pexum cueta 10 3HaYCHUS

12

OcHoBHble xapakrepuctuka ALlll, TouHOCTH, HEMTMHEWHOCTD, pa3pelIeHue,
omnOKa KBaHTOBaHUSA, YacToTa quckpetusanuu. Tunst ALIT ATITT
mMukpokonTposiepa STM32F411 Ocobennoctu ALIT MuUKpokoHTposiepa
STM32F411 Pexxum onuHOYHOTO TpeoOpa3oBanus PexxrM ckaHUpOBaHUS
Peructpsl

13

[TpepsiBaHMe, BUIbI TPEPhIBAHUI, TaONIMIIa BEKTOPOB NPEPhIBAHUI

14

Onucanane OCPB FreeRtos O6eprka Han FreeRtos

15

[IpuMuTHBBI CHHXpOHU3AKH MOTOKOB. Ouepenu, CoowiTrsi, MailBox, MproTeKch

16

[ N R

O6bekTHO -OpHueHTupoBaHHoe nporpammupoBHue [omumopdusm, Makancynsanus,
Hacnenosanue UML Horamus

N (NN

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHSA

Ne

paszznena

HaunmenoBanue unmn KpaTKOC COACPIKAHUC MMPAKTUICCKOI'O 3aHATHA, CCMUHApa

Koi-
BO
4acoB

SHAKOMCTBO C JIABOPATOPHBIM NHCTPYMEHTAPUEM. Llens paGotsr:
O3HAKOMHUTLCH € OTJIAJOYHBIMU ITUIATAMH U UHCTPYMCHTAMU pa3p8,60TKI/I JJIA
MukpokoHTposiepa STM32F411RE. Co3aars npocTelinyto nmporpammy.

Co3znanue mpoCTeIIeit mporpaMmMbl U1t u3MepeHust Hanpspkenust. Llens paboTsr:
O3HAKOMHUTHCS ¢ OAXOIOM K pa3pabotke 1O ams u3MepuTeab-HOro yecTpoicTsa 1
ocobeHHocTAMU C++, ONIUAMHI KOMIIIATOPA, HACTPOMKOM Ky4H, CTEKa.

WN3mepenne Hanpspkenus Lenb paboThl: 03HAKOMUTHCSI PUHIIUIIOM U3MEPEHUs
aHAJIOTOBBIX CUTHAJIOB U MPeoOpa3oBaHus UX B IU(POBOI BU, U BHIBOJ Yepe3
ACUHXPOHHBIN HHTEpPEIiC.

Pa3paboTka MHOTOIIOTOYHOTO MPUIIOKEHUS I MUKPOKOHTpouiepa Llems paboTsr:
03HAKOMHUTBCS C IMOAX0I0M pa3padoTku I10 11 u3MepHUTEILHOTO YCTPOMCTBA C
ucroiibzoBauue RTOS.

Coznanue apxurektypsbl [10 n3MepUTENBHOTO YCTPONCTBA C UCIIOJIb30BaHUE
RTOS, OOII,, UML Ilens paGoThl: 03HAKOMUTHCS € MTOIXO0A0M K pa3paboTKe
apxuTeKkTypsl 1O a1 N3MEpUTENBLHOIO YCTPOICTBA ¢ UCIIOIB30BaHUE HOTALIMH
UML, SOLID nmonxona k pa3paboTke apXUTEKTYPHI.

Pa3paboTka neTaabHOM apXUTEKTYPBI I U3MEPHUTEIBHOTO ycTporicTBa Llens
PabOThI: 03HAKOMUTKCS C TIOAXOA0M K pazpabotke [10 uzmepurensHOTO
YCTPOMCTBA | MepexoaoM 00 001Iero qu3aifHa K aetaibHoMy au3ainy [10.

Pa3zpa0oTka koAa 1o AEeTaabHON ApXUTEKTYpE IJI U3MEPUTEIBHOIO YCTPOMCTBA.
L{esb paboThI: 03HAKOMUTHCS C MIPUHIIUIIOM NIEPEBOJIA 1€TAIBHON apXUTEKTYpHI B
KOJI.

5.3. JlaboparopHbie padoThI

He npenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyAeHTA

Brimonaenne CPC




Criucok auTeparypsl (¢ yka3aHHeM pas/esioB, INIaB,

Koi-

TTonsun CPC CemecTp| BO
CTpaHuII) / CChIIIKA HA PECypC 4acoR
E;IZ‘;JLHE";?;HHX [Ock. s, 2], ¢. 59-67, ¢. 5-25, ctp. 79-92 [Oc. ur, 31| 4 |, 5
JUIBHILY . c. 10-86 [Tom.utio, 4], c. 10-60 ’
MPAKTHYECKUX 3aJaHUI
IloaroTroBka K [OcH. nur., 1], ¢.17-120 [OcH. nur., 2], c. 59—67, c. 5-25,
nudepeHIpoBaHHOMY ctp. 79-92 [OcH. nut., 3], c. 10-86 [don.utio0, 4], c. 10- 4 10
3a4eTy 60
Jlekiuu, crierupuKauy MUKPOKOHTPOJLIEpa:
. https://www.st.com/resource/en/reference_manual/rm0394
[ToaroroBka npe3eHTanu 4 20,25

-stm32141xxx42xxx43xxx44xxx45xxx46xxx-advanced-
armbased-32bit-mcus-stmicroelectronics.pdf

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JI NIPOBCACHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,
HpOME)I(yTO‘IHOﬁ arTreCcralnnumn

KonTposnb kauecTBa 0cBO€HMsI 00pa30BaTeIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OalTbHO-PEHTHHIOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Haszeanue Yuu-
Ne [ Ce- Bun Makc.
KOHTpOJIbHOTO (Bec [Topsimok HauMCIeHUS OAJTOB|THIBA-
KM|mectp| koHTpOIIS Oan
MEPOIPUATHS ercs B [TA

Texkymmii
KOHTPOJIb

Mutanutect 1 | 2 5

MUHUTECT IPOBOAUTCS B
HayaJle CJIEAYIOIIEro
JIEKLIMOHHOTO 3aHATHs. TecT
COZIEP>KUT 5 BOIIPOCOB, 3a
Ka)KIbIH U3 KOTOPBIX MOYHO
MOJy4YNUTh MaKCUMyM 1 Ga.

BOIIPOC, €CJIH OTBET 3a4eT
[MOJTHOCTHIO BEPHBIH,
0aioB - nHade. OneHka
CTYJIEHTA 3a TECT -3TO CyMMa
0aJIoB 3a KaXKJIbIH BOTIPOC.
BpewMsi, oTBeZIeHHOE Ha
onpoc, 10 MUHYT.

Crynent nonyyaet 1 6amn 3a |quddepeHmpoBaHHbII

Texymmii
KOHTPOJIb

Munurect 2 2 5

MUHHATECT IPOBOJNUTCS B
Hayaje CIEAYIOLIETo
JIEKIIMOHHOTO 3aHATH. TecT
COZEPKUT 5 BOIPOCOB, 3a
KAKJIbII U3 KOTOPBIX MOYXKHO
MOJTY4YUTh MakcuMyM 1 Ga.

BOIIPOC, €CJIN OTBET 3a4er
[MOJIHOCTBIO BEPHBIiL,
6a1oB - uHavye. O1eHka
CTYIEHTa 3a TECT -3TO CyMMa
0aJI0B 3a KaXKIbli BOIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Crynent nonyyaet 1 6ami3a |[nuddepeHuupoBaHHbIN




Texymmii
KOHTPOJIb

Munurect 3

MUHHTECT IPOBOIUTCS B
HavaJie CIEAYIOIIEro
JIEKIMOHHOTO 3aHATHS. TecT
COZIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIii U3 KOTOPBIX MOKHO
MOJTy4YnUTh MaKCUMyM 1 Ga.
CryneHt nonyuaet 1 6ann 3a
BOITPOC, €CJIM OTBET
[IOJIHOCTBIO BEPHBIiL,
OawoB - nHade. O1eHKa
CTY/ICHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXkJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Qg epeHIIMPOBaHHBIN
3ayer

Texymni
KOHTPOJIb

Munurect 4

MUHHATECT MPOBOJNUTCSA B
HayaJie CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEP>KUT 5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
MOJTYYUTh MakcUMyM 1 Gai.
Crynent nonyyaet 1 6aii 3a
BOIIPOC, €CJI OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amoB - uHavye. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJuIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

Texymui
KOHTPOJIb

Munurect 5

MUHHUTECT IPOBOIUTCS B
HayaJje CIeayIOLIero
JIEKIIMOHHOTO 3aHATHUS. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KaX/IbIi N3 KOTOPBIX MOXHO
MOJTy4YnUTh MakCUMyM 1 Ga.
Crynent nomyyaet 1 6aii 3a
BOIIPOC, €CJIM OTBET
MOJTHOCTBIO BepHbIH, 0
OaioB - nHaye. OLeHka
CTYJ€HTa 3a TeCT -3TO CyMMa
0aJIoB 3a KaXK/IbIH BOTIPOC.
Bpewmst, 0TBeZIeHHOE Ha
onpoc, 10 MUHYT.

i pepeHIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

Munurect 6

MUHHTECT POBOJUTCS B
HavaJie CIeAYIOIIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEP>KUT 5 BOIIPOCOB, 3a
Ka)KbIil N3 KOTOPBIX MOYKHO
MOJTYYUTh 5 MAKCUMYM 1
6ayn. CryneHT nonyyaer 1
0aJi 3a BONPOC, €CITU OTBET
[MOJIHOCTBIO BEPHBIiL,
OasioB - nuHaye. OleHka
CTY/ICHTA 32 TECT -3TO CyMMa
0aJJIOB 3a KaXK/IbIi BOIPOC.
Bpewms, oTBeieHHOE Ha

onpoc, 10 MUHYT.

i epeHITMPOBaHHBIN
3ayer




Texymmii
KOHTPOJIb

Munwnrect 7

MUHHTECT IPOBOIUTCS B
HavaJie CIEAYIOIIEro
JIEKIMOHHOTO 3aHATHS. TecT
COZIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIii U3 KOTOPBIX MOKHO
MOJTy4YnUTh MaKCUMyM 1 Ga.
CryneHt nonyuaet 1 6ann 3a
BOITPOC, €CJIM OTBET
[IOJIHOCTBIO BEPHBIiL,
OawoB - nHade. O1eHKa
CTY/ICHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXkJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Qg epeHIIMPOBaHHBIN
3ayer

Texymni
KOHTPOJIb

Munurect 8

MUHHATECT MPOBOJNUTCSA B
HayaJie CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEP>KUT 5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
MOJTYYUTh MakcUMyM 1 Gai.
Crynent nonyyaet 1 6aii 3a
BOIIPOC, €CJI OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amoB - uHavye. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJuIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

Texymui
KOHTPOJIb

Munutect 9

MUHHUTECT IPOBOIUTCS B
HayaJje CIeayIOLIero
JIEKIIMOHHOTO 3aHATHUS. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KaX/IbIi N3 KOTOPBIX MOXHO
MOJTy4YnUTh MakCUMyM 1 Ga.
Crynent nomyyaet 1 6aii 3a
BOIIPOC, €CJIM OTBET
MOJTHOCTBIO BepHbIH, 0
OaioB - nHaye. OLeHka
CTYJ€HTa 3a TeCT -3TO CyMMa
0aJIoB 3a KaXK/IbIH BOTIPOC.
Bpewmst, 0TBeZIeHHOE Ha
onpoc, 10 MUHYT.

i pepeHIMPOBaHHBIN
3ager

10

Texymmii
KOHTPOJIb

Munurect 10

MUHHTECT POBOJUTCS B
HavaJie CIeAYIOIIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEP>KUT 5 BOIIPOCOB, 3a
Ka)KbIil N3 KOTOPBIX MOYKHO
MOJTYYUTh 5 MAKCUMYM 1
6ayn. CryneHT nonyyaer 1
0aJi 3a BONPOC, €CITU OTBET
[MOJIHOCTBIO BEPHBIiL,
OasioB - nuHaye. OleHka
CTY/ICHTA 32 TECT -3TO CyMMa
0aJJIOB 3a KaXK/IbIi BOIPOC.
Bpewms, oTBeieHHOE Ha

onpoc, 10 MUHYT.

i epeHITMPOBaHHBIN
3ayer




11

Texymmii
KOHTPOJIb

Munurtecrt 11

MUHHTECT IPOBOIUTCS B
HavaJie CIEAYIOIIEro
JIEKIMOHHOTO 3aHATHS. TecT
COZIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIii U3 KOTOPBIX MOKHO
MOJTy4YnUTh MaKCUMyM 1 Ga.
CryneHt nonyuaet 1 6ann 3a
BOITPOC, €CJIM OTBET
[IOJIHOCTBIO BEPHBIiL,
OawoB - nHade. O1eHKa
CTY/ICHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXkJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Qg epeHIIMPOBaHHBIN
3ayer

12

Texymni
KOHTPOJIb

Munwurect 12

MUHHATECT MPOBOJNUTCSA B
HayaJie CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEP>KUT 5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
MOJTYYUTh MakcUMyM 1 Gai.
Crynent nonyyaet 1 6aii 3a
BOIIPOC, €CJI OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amoB - uHavye. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJuIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

13

Texkymmii
KOHTPOJIb

Munurect 13

MUHHUTECT IPOBOIUTCS B
HayaJje CIeayIOLIero
JIEKIIMOHHOTO 3aHATHUS. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KaX/IbIi N3 KOTOPBIX MOXHO
MOJTy4YnUTh MakCUMyM 1 Ga.
Crynent nomyyaet 1 6aii 3a
BOIIPOC, €CJIM OTBET
MOJTHOCTBIO BepHbIH, 0
OaioB - nHaye. OLeHka
CTYJ€HTa 3a TeCT -3TO CyMMa
0aJIoB 3a KaXK/IbIH BOTIPOC.
Bpewmst, 0TBeZIeHHOE Ha
onpoc, 10 MUHYT.

i pepeHIMPOBaHHBIN
3ager

14

Texymmii
KOHTPOJIb

Munurect 14

MUHHTECT POBOJUTCS B
Hayaje CIEAyIOUIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZEPKUT 5 BOIPOCOB, 3a
Ka)KbIil N3 KOTOPBIX MOYKHO
MOJTY4YUTh MakcUMyM 1 Gai.
CryneHt nonyyaet 1 6ain 3a
BOIIPOC, €CJIA OTBET
[MOJIHOCTBIO BEPHBIiL,
6aioB - nHavye. O1eHKa
CTY/ICHTA 32 TECT -3TO CyMMa
0aJuI0B 3a KaKIbli BOIIPOC.
Bpewms, oTBeieHHOE Ha

onpoc, 10 MUHYT.

i epeHITMPOBaHHBIN
3ayer




15

Texymmii
KOHTPOJIb

Munwurecrt 15

MUHHTECT IPOBOIUTCS B
HavaJie CIEAYIOIIEro
JIEKIMOHHOTO 3aHATHS. TecT
COZIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIii U3 KOTOPBIX MOKHO
MOJTy4YnUTh MaKCUMyM 1 Ga.
CryneHt nonyuaet 1 6ann 3a
BOITPOC, €CJIM OTBET
[IOJIHOCTBIO BEPHBIiL,
OawoB - nHade. O1eHKa
CTY/ICHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXkJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Qg epeHIIMPOBaHHBIN
3ayer

16

Texkymmii
KOHTPOJIb

IIpakTueckoe
3aganue 1

10

5 6amioB: BeimonHeHne
[pPaKTU4YeCcKoi paboThl 6e3
OLIMOOK, MTPaBHIIbLHOE
odopmIileHne OTYeTA.

4 Oarta: BeimonHeHue
MPAKTUIECKON paboTHI ¢
HEOOJIBIIMMU HEJOYETAMMU,
MpaBMIbHOE OopmIiieHUE
oTYera.

3 Ganna: BemonHeHue
[PaKTUUECKON paboThI €
HEOOIBIIUMHU HEI0UETaMH,
€CTh HEJIOYETHI B

o opMIIEHHH OTYeTA.

2 Oasuta: BeimonHenue
MPAKTUIECKON paboTHI ¢
OITMOKaMH, €CTh HEJOUYCTHI B
o opMIIEHUH OTYeTA.

1 6amn: Bemonnenue
MPAKTUIECKON paboTHI ¢
olnOKamMu, HEMTPaBUIIbHOE
odopmiieHne OTYeTA.

0 6amn: [IpakTdeckas
paboTa He BBITIOTHEHA.

Qg pepeHIIMPOBaHHBIN
3ager

17

Texkymmii
KOHTPOJIb

IIpakTrueckoe
3ajjaHue 2

10

5 6annoB: Beimonnenue
[paKTH4eCKOl paboThl Oe3
OLIMOOK, MPaBUIILHOE
odopmileHHE OTYeTA.

4 Ganna: BeimoiHeHnue
[IPaKTUYECKON paboTHI €
HEOOJIBIIIMMHY HEeJI0YEeTaMH,
MpaBUILHOE OPOpPMIICHUE
oTYeTa.

3 6anna: BemonHenue
[IPaKTUYECKOIl paboThI ¢
HEOOJIBIITIMU HEJJOYETAMMU,
€CTh HEJI0UeTHI B
oOopMIIEHUH OTYEeTA.

2 Ganna: BeimoiaHenue
[IPaKTUUECKON paboTHI €
olIMOKaMu, €CTh HeJIOYETHI B

o OopMIIEHNH OTYEeTA.

i pepeHIMPOBaHHBIN
3ager




1 6amn: BeimonHeHue
MPaKTUYECKON PabOTHI ¢
omnOKaMu, HEMPaBUIbHOE
odopMIIeHHE OTUYETA.

0 6amn: [IpakTuyeckas
[paboTa HE BBITIOJIHECHA.

18

Texkymmii
KOHTPOJIb

IIpakTHueckoe
3aganue 3

10

5 6amioB: BeimmonHeHne
[pPaKTU4YeCcKoil paboThl 6e3
OLIMOOK, TPaBHUIIbLHOE
odopmIileHre OTYeTA.

4 Oasta: BeimonHenue
MPAKTUIECKON paboTHI ¢
HEOOJIBIIMMU HEJOYETAMMU,
MpaBMIbHOE OopmIiieHuE
oT4eTa.

3 Ganna: BemonHeHue
[PaKTUIECKON paboTHI €
HEOOIBIIUMHU HEI0UETaMH,
€CTh HEJIOYETHI B

o opMIIEHUH OTYeTA.

2 Oasuta: BeimonHenue
MPAKTUIECKON paboTHI ¢

OIINOKAMH, €CTh HEOUETHI B

o opMIIEeHHH OTYeTA.

1 6amn: Bemonnenue
MPAKTUIECKON paboTHI ¢
oImMrOKaMH, HETIPABHIILHOE
odopmIileHne OTYeTA.

0 6amn: IlpakTdeckas
paboTa He BBITIOTHEHA.

i pepeHIIMPOBaHHBIN
3ager

19

Texymmii
KOHTPOJIb

[IpakTHueckoe
3agaHue 4

10

5 6annoB: Beimonnenue
[paKTHYeCKON paboThl Oe3
OLIMOOK, MPaBUIBHOE
ogopmileHHE OTYEeTA.

4 Ganna: BeimoiHeHnue
[IPaKTUYECKON paboTHI €
HEOOJIBIIIMMHU HEeJI0YEeTaMH,
MpaBUILHOE OPOpPMIICHUE
oTYerTa.

3 6anna: BemonHenue
[PaKTUYEeCKOIl paboThI ¢
HEOOJIBIITIMU HEJJOYETAMMU,
€CTh HEJI0UeTHI B
oOopMIIEHUH OTYEeTA.

2 Gasna: BeimoiaHenue
[IPaKTUYECKON paboTHI €

OIJ_II/I6K3.MI/I, €CTh HCAOYCTEI B

0(pOpMIICHUU OTYETA.

1 6ann: Bemmonnenue
[IPaKTUYECKON paboTHI €
oIMOKaMu, HETIPaBUIIbLHOE
odopMIIeHHE OTUETA.

0 6amn: [TpakTrueckas
[paboTa HE BHITIOJIHEHA.

nudepeHIpoBaHHbIN
3a4eT

20

Texymmii
KOHTPOJIb

IIpakTHueckoe
3agaHue 5

10

5 0ajutoB: BrimonHeHune

MpaKTUYECKON paboThI Oe3

¢ hepeHIIMPOBAHHBIT

3a4CT




OLINOOK, MPaBUILHOE
odopMIIeHHE OTUYETA.

4 6ata: BermonHeHue
MPaKTUYECKON pabOTHI ¢
HEOOIBIIUMHY HETI0UETaMH,
MpaBUIILHOE OPOpMIICHUE
oT4eTa.

3 Ganna: BemonHenue
[PaKTUYECKOIl paboThI ¢
HEOOJIBIIIMMY HEJI0OYETaMH,
€CTh HEJIOUETHI B
0oOpMIICHUH OTYETA.

2 Oasta: BermonHeHue
MPaKTUYECKON PabOTHI ¢
OIIMOKAMH, €CTh HEIOYETEI B
0OpMJICHUH OTYETA.

1 6amn: BeimonHeHue
MPaKTUYECKON pabOTHI ¢
omnOKaMu, HEMPaBUIbHOE
odopMIIeHHE OTUYETA.

0 6amn: [IpakTuyeckas
paboTa HE BHITIOJIHECHA.

21

Texkymmii
KOHTPOJIb

IIpakTHueckoe
3aganue 6

10

5 6aioB: BeimonHeHne
MpaKTU4YeCcKoil paboThl 6e3
OLIMOOK, MTPaBHIIbLHOE
odopmIiieHre OTYeTA.

4 Oarta: BeimonHeHnue
MPAKTUIECKON paboTHI ¢
HEOOJIBIIMU HEJJOYETAMMU,
MpaBMIIbHOE OopmiieHuE
oTYera.

3 Ganna: BemonHeHue
[PaKTUUECKON paboThI €
HEOOIBIIUMHU HEI0UETaMH,
€CTh HEJIOUETHI B

o opMIIeHUH OTYeTA.

2 Oasuta: BeimonHenue
MPAKTUIECKON paboTHI ¢
OIIMOKaMU, €CTh HEJOUYCTHI B
o opMIIEHUH OTYeTA.

1 6amn: Bemonnenue
MPAKTUIECKON paboTHI ¢
omnOKaMu, HEMTPaBUIIbHOE
odopmiieHre OTYeTA.

0 6amn: [IpakTdeckas
paboTa He BBITIOTHEHA.

Qg epeHIIMPOBaHHBIN
3ager

22

Texymui
KOHTPOJIb

IIpakTrueckoe
3amanue 7

10

5 6annoB: Beimonnenue
[paKTU4eCKON paboThl Oe3
OIIMOOK, TPABHUIILHOE
ogopmileHHE OTYEeTA.

4 Gamna: BeimonHeHue
[IPaKTUUECKON paboTHI €
HEOOJIBIIUMHU HEI0UETaMH,
MpaBUILHOE OPOpPMIICHUE
oTYeTa.

3 Gasuta: BemmonHenue

i pepeHIIMPOBaHHBIN
3ager




[PaKTUYECKOIl paboThI ¢
HEOOJIBIIIMMY HEJIOYETaMH,
€CTh HEJIOUETHI B
0OpMJICHUH OTUETA.

2 Oauta: BermonHeHue
MPaKTUYECKON PabOTHI ¢
OIIMOKAaMH, €CTh HEIOYETEI B
0OpMJICHUH OTYETA.

1 6amn: BeimonmHeHue
MPaKTUYECKON PabOTHI ¢
omnOKaMu, HEMPaBUIbHOE
odopMIIeHHE OTUYETA.

0 6amn: [IpakTuyeckas
[paboTa HE BHITIOJIHECHA.

[IpomexyTouHas arTecTanus
BKJIFOUAET KOMIIBIOTEPHOE
TeCTUpOBaHuE. TecT COCTOUT
n3 20 ciayyaiiHbIX
Meponpusrtue [PaBHOIICHHBIX BOIIPOCOB,
ITpome- |mpomexyTOUHON 103BOJISIOIIUX OLIEHUTD

23| 4 | KyTouHas | arrecTauuu - 5 |chopmMupoBaHHOCTH
arrecTanys | (KOMIIBIOTEPHOE koMrieTeHuil. Ha oTBeThI
TE€CTUPOBAHUE) oTBonuTCA 1 yac.

Crynent nomyyaet 1 6ai 3a
BOIIPOC, €CJIU OTBET
[TOJIHOCTBIO BEPHBIHL,
0aJUIoB - MHAYe.

nudpepeHITpoOBaHHbII
3a4eT

bajutel HAUUCIIAIOTCA Ha
[OCJIE/IHEM 32 3aHATUU 110
TIMCIUTUIAHE KaK TPOLIEHT
JIEKIIMOHHBIX U

24| 4 bonyc |Ilocemaemocts | - | 5 [mpakTU4YecKUX 3aHATHH,
KOTOpBbIE

MMOCETHII CTY/ICHT.
MaxkcuMaabHO BO3MOXKHAs
BennunHa 100%.

nudepeHpoBaHHbII
3a4eT

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun npomexyTouHOR TDoIEIYDa DOBCICHIS Kpurepuu
arTecTalun poteypa TpOBeA OLICHUBAHUS

[Ipu onleHMBaHUY PE3yIBTATOB YU€OHOM NESITEIBHOCTH
o0y4arolerocs rno JUCUUIUINHE UCTIOIb3YyeTCs OaIbHO-
PEUTHHTOBAsI CHCTEMa OLICHUBAHUS PE3yIbTaTOB yueOHOM
JeSITeIbHOCTH 00yyatomuxcss Eciu cTyneHT He coraceH ¢
OILICHKOM, ITOJIyYEHHOM 10 Pe3yapTaraM TEKYyIIEero KOHTPOJI,
CTYZIEHT IPOXOAUT MEPOIIPUATHE TPOMEKYTOUHON
g depeHIMPOBAHHbIN aTTeCTallluy B BUJI€ TeCTUpOBaHus. Tect cocTtout n3 20
3a4eT CIIy4aiHbIX PaBHOLIEHHBIX BOIIPOCOB, MTO3BOJISIOIINX OLEHUTH
chopmupoBaHHOCTH KomMTieTeHITMH. Ha oTBeTHI oTBOAMTCS |
yac. CtyaeHT noiydaer 1 6ast 3a BOpoc, €Clid OTBET
MOJTHOCTHIO BepHbIi, 0 0asuioB - nHaue. B aTom citydae
OLICHKA 3a IUCLUUIUIMHY PACCUUTHIBAETCSI HA OCHOBE
MOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEHUTHHIOBBIE
MEPOIPUITHSI TEKYIIIETO KOHTPOJISL M IPOMEKYTOUHOM

B cooTBeTcTBUHN
c . 2.5,2.6
[Tomoxxenus




arrecranuy. Oukcanys pe3yapTaToB y4eOHOH 1eATeNbHOCTU
10 JUCLMIUIMHE IPOBOAUTCS B I€Hb 3a4€Ta IIPU JINYHOM
IIPUCYTCTBUU CTYJICHTA.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarsl 00yueHus

Ne KM

10

13(14{15

20

21

22

23

24

YK-2

3HaeT: COBPEeMEHHBIC TEXHOJIOTUU
cOopa, 00paboTKH U TIepeaadn
U3MEPUTENEHONW MHPOPMAIIH, B
TOM YHCJIC CETEBBIC; TIPUHIIUIIBI
pa3pabOTKH TPOrPAMMHOTO
oOecrieueHust 1JIst
N3MEPUTEITLHBIX CHCTEM Ha
OCHOBE MUKPOTIPOIIECCOPOB

YK-2

YMmeeT: pa3pabarbiBaTh
BCTPOSHHOE TIPOTPaMMHOE
oOecrieyeHue Al U3MEPEHHS
Pa3INIHBIX BEJIINIHH;
00pabaThIBaTh MOJTy4YEeHHbIE
TaHHBIC U TIepe/1aBaTh
pe3yJIbTaThl HA CUCTEMBI
0TOOpaXeHUS WIH XpPaHEHUs
MH(OpMAITIH

YK-6

YMeET: UCIOIb30BaTh MUPOBOM
OTIBIT MOAXO/0B K pa3padoTke
BCTPOEHHOTO MPOTPAMMHOIO
oOecrieueHus 1is
M3MEPUTENIbHBIX CUCTEM;
(dbopMHpOBaTH HOBBIC 3HAHUS B
00JIaCTH MIPUHLUIIOB Pa3pabOTKH
MIPOTrPaMMHOTO OO0ECIICUEHUS

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecredeHUe TUCHUIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMSI

@) OCHOBHas

MI'TY um. H. O. baymana, 2003. - 367 c. un.

aumepamypa.
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He npenycmorpensl
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[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECTICUEHMS:

1. ®IAOY BO "HOYpI'Y (HUY)"-ITopran "Dnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)




2. TAR Systems-IAR Embedded Workbench for ARM Kickstart 8.22(6eccpouno)
3. Math Works-MATLAB, Simulink R2014b(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

Bun 3anaruit

No ayn.

OcHoBHOE 000pyI0BaHNE, CTEHBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
MpelyCTaHOBJICHHOE IPOrpaMMHOE 00eCTIedYeHIEe, UCTIONb3yeMOe IS
pa3HI/I‘IHBIX BUI0B SaHSITI/II\/’I

JlaGoparopHsbie
3aHATHS

JIOT
(A0T)

KOMITBIOTCP, OTIIAAOYHBIC TIJIAThI

CamocrosrenbHas
pabota cTyaeHTa

537
(36)

JloxymenT kamepa AverVision CP135; npoekrop Epson EB-W12;
NpoeKIMOHHBIN 3kpaH Lumien Master Pikture 203x203; cuctemHbIi 6110k
Intel Core 15/DDR-III 4Gb/ Seagate 1Tb — 12 mt.; cucremusrii 6510k Intel
Core 17/DDR-III 8Gb/ Seagate 1Tb — 1 mt; morutop LCD 19,5 Philips
203V5LSB — 13 mt.; JIuten3us Win Pro7 SP1 64 bit Russian 1pk DSP OEI
/ WM UHOE allapaTHOE W MPOTrPAMMHOE 00ECIIeYeHNE KOMITBIOTEPHOTO
KJlacca He HHXKE YKa3aHHOTO.

3avet,iud.3auer

537
(36)

JoxymenT kamepa AverVision CP135; npoekrop Epson EB-W12;
npoekinoHHbIN dKpad Lumien Master Pikture 203x203; cuctemuslii 610k
Intel Core 15/DDR-III 4Gb/ Seagate 1Tb — 12 mt.; cucremnsrii 6iok Intel
Core 17/DDR-III 8Gb/ Seagate 1Tb — 1 mt; morutop LCD 19,5 Philips
203V5LSB — 13 mt.; JIuten3us Win Pro7 SP1 64 bit Russian 1pk DSP OEI
/ WM MHOE allapaTHOE U MPOTrpaMMHOE 00eCTieueHnEe KOMITBIOTEPHOTO
KJlacca He HIKE YKa3aHHOTO.

JlaboparopHsble
3aHATHS

537
(36)

JlokymenT kamepa AverVision CP135; npoextop Epson EB-W12;
npoeKIMOHHBIN 3kpaH Lumien Master Pikture 203x203; cuctemHbIi 6110k
Intel Core 15/DDR-III 4Gb/ Seagate 1Tb — 12 mit.; cucremusrii 6ok Intel
Core 17/DDR-III 8Gb/ Seagate 1 Tb — 1 wt; monutop LCD 19,5 Philips
203V5LSB — 13 mt.; JIutersus Win Pro7 SP1 64 bit Russian 1pk DSP OEI
/ WM MHOE armnapaTHOe U MPOrpaMMHOE 00eCTiedeHre KOMITBIOTEPHOTO
KJlacca HE HIKE YKa3aHHOTO.

Jlexuuu

JIOT

(A0T)

KOMITBIOTCP B BBIXOAOM B I/IHTepHeT




