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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 BCTPOSHHOTO IIPOTPaMMHOE
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.®.02.M7.01 Hudposbie u3MepuTEILHBIC 1.®0.02.M7.03 NUHTEIeKTyalbHbIE 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

3HaeT: MPUHILIUIIBI HOCTPOEHUS U(POBBIX
W3MEPUTEIIBHBIX YCTPOWCTB HA OCHOBE
COBPEMEHHOM IEeMEHTHOM 0a3bl YMeeT:
QHAJIM3UPOBATh U POrHO3UPOBATH Pa3BUTHE
U3MEPUTENILHBIX YCTPOUCTB /17151 IU(POBOIA
1.0.02.M7.01 Lludpossie u3mMepuTEIbHBIE VHyCTPUHU, AaHAIU3UPOBATH METPOJIOTUUECKUE
yCTPOUCTBA XapaKTePUCTUKH TUPPOBBIX U3MEPUTEIBHBIX
KaHAJIOB VIMeeT MpakTU4eCKUI 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

Pacnipenenenue mo cemectpam
Bcero B yacax
Bun yueGHOM paboTHI
4acoB Homep cemectpa
4
OO6mmas Tpy10EMKOCTh JUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTuueckue 3aHITHS, CEMUHAPHI U (WIH) JPYTHE BUABI 39 37
aynuTopHbIX 3aHsaTHi ([13)
JlaGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 71,75 71,75
C IPUMEHEHUEM JUCTAHITMOHHBIX 00pa30BaTEIHHBIX 0
TEXHOJIOTUI
[TonrotoBka k nuddepeHIIPOBAaHHOMY 3a4ETy 10 10
BrinonHeHne MHAMBUAYAIbHBIX MPAKTUYECKUX 3a/IaHUI 61,75 61.75
KoHcynbTanuu 1 mpoMexXyTodHas aTTecTalus 8,25 8,25
Bux konTpons (3adet, qud.3avueT, IK3aMeH) - nud.3auer

5. ConeprkaHue TUCHMILIIIMHBI

No OObeM ayTUTOPHBIX 3aHATUH 110
st HaynMeHOBaHHE Pa3EeNoB AUCLHILIMHBL BUAaM B Hacax
Bcero JI I13 JIP
1 Co3znanue 1 3aIryCcK NepBOi MporpamMmbl 1is g 6 ) 0
MUKPOKOHTPOJIIIEPA
) Ocob6ennoctu si3bika C++ npu pazpadotke 110 s 12 3 4 0
MUKPOKOHTPOJLIIEPA
3 Muxkpoxontpoisiep STM32F411, ocHoBHbIE 16 10 6 0
XapaKTEPUCTUKU U MOIYIIH
4 |OnepalmoOHHBIE CUCTEMBI PEAIBHOTO BPEMEHU 12 6 6 0
5 |[IpuHUHMIIBI HOCTPOEHUS APXUTEKTYPbI 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:
O3HAKOMUTCA C OTJIAJOYHBIMU TIJIATAMU U UHCTPYMCHTAMHA pa3p8.60TKI/I JJIA
MukpokoHTposiepa STM32F411RE. Co3aars npocTelinyto nmporpammy.

Co3znanue mpoCTeIIeit mporpaMmMbl U1t u3MepeHust Hanpspkenust. Llens paboTsr:
O3HAKOMUTCS C MOAX0A0M K pa3pabotke 1O ams u3MepUTEIHHOrO yCTpoicTBa U
ocobeHHocTAMU C++, ONIUAMHI KOMIIIATOPA, HACTPOMKOM Ky4H, CTEKa.

W3mepenne Hanpspkenus Llens paboThl: 03HAKOMUTCS 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: 03HAKOMUTCS C TIOAXOAOM K pazpabotke [10 uzmepurensHOTO
YCTPOMCTBA | MepexoaoM 00 001Iero qu3aifHa K aetaibHoMy au3ainy [10.

Pa3zpa0oTka koAa 1o AEeTaabHON ApXUTEKTYpE IJI U3MEPUTEIBHOIO YCTPOMCTBA.
L{es1b paboThI: O3HAKOMUTCS C MIPUHIIUIIOM NIEPEBO/IA I€TATBHON apXUTEKTYpHI B
KOJI.

5.3. JlaboparopHbie padoThI

He npenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyAeHTA

Brimonaenne CPC




Crincox nureparypsl (¢ yKa3aHUEM Kou-
IMonsux CPC pasnesos, miaB, cTpanuil) / cceika Ha  [CeMecTp| BO
pecypc JacoB
MoroToBKa K A hepeHIIPOBAHHOMY [OcH. nurt., 1], ¢.17-120 [OcH. nurt., 2], c.
savery 59-67, c. 5-25, ctp. 79-92 [OcH. nut., 3], c. 4 10
10-86 [Mlom.auTi0, 4], ¢. 10-60
BhINONHCHME HHMBHIYAbHEIX [OcH. nuT., 2], c. 59-67, c. 5-25, ctp. 79-92
[OcH. mut., 3], c. 10-86 [[om.ouT0, 4], C. 4 61,75

[MPAaKTUYECKUX 3aJaHUI

10-60

6. Tekymuii KOHTPOJIb YCNIEBAEMOCTH, POMEKYTOUHAS aTTeCTANMS

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHON MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [lonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YILTATOB
y4eOHOM JIeSITEILHOCTH 00yYarOIUXCsl.

6.1. KouTpoabusbie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISt

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Yuu-

Makc.
[Topsitok HaYUCIIeHUsT OAJITOB|THIBA-

Oamt

erca B [TA

Texymmii
KOHTPOJIb

KonTponbHbIE
BOIIPOCHI

MUuHHATECT IPOBOINUTCSA B
HayaJie CIEAYIOLIEro
JIEKIIMOHHOTO 3aHsTHs. Tect
COIEPKUT 5 BOIIPOCOB, 3a
KaKJIbII N3 KOTOPBIX MOXKHO
[IOJIyYUThb 5 MaKCUMyM 1

6aJu1 3a BOIIPOC, €CJIM OTBET  [3a4eT
[MOJTHOCTHIO BEpHBIH, ()
6asu1oB - uHave. O1eHkKa
CTY/ICHTA 32 TECT -3TO CYyMMa
0aJuIoB 3a KaXKIbIi BOIPOC.
Bpewms, oTBeieHHOE Ha
ornpoc, 10 MUHYT.

6amn. CryneHnt nonydaer 1 |auddepeHunpoBaHHbIN

Texkymmii
KOHTPOJIb

KoHTponbHbIE
BOIPOCHI

MUHUTECT IPOBOAUTCS B
HayaJle CJICAYIOIIEro
NIEKIIMOHHOTO 3aHATus. Tect
COJIEP>KUT 5 BOIIPOCOB, 3a
Ka)KIbI U3 KOTOPBIX MOXKHO
[OJTyYUTh 5 MaKCUMyM 1

0aJu 3a BOIIPOC, €CJIM OTBET  [3a4YeT
MOJHOCTBIO BEpHBIH,
0asoB - nHaye. OLeHka
CTYJIeHTa 3a TECT -3TO0 CyMMa
0aJIJI0B 3a KaXK/plii BOIIPOC.
Bpewmsi, oTBeieHHOE Ha
ornpoc, 10 MUHYT.

6am1. CtyneHt nonyvaer 1 |muddepeHpoBaHHbII

Texymmii
KOHTPOJIb

KonTponbHbIE
BOIIPOCHI

MUuHHTECT IPOBOIUTCS B
Hayaje CIeAyIOUIEro
S |nexumoHHOrO 3aHATHA. Tect

3aueT
COZIEPKUT 5 BOMPOCOB, 32

Ka)KI[BIf/'I N3 KOTOPBIX MOXXHO

¢ depeHIINPOBAHHBIH]




[OJIyYUTh 5 MaKCUMyM 1
6awt. CtyaeHT noiydaer |
0aJiT 3a BOMPOC, €CITU OTBET
MOJTHOCTHIO BEpHBIH, ()
0amioB - nHave. OreHka
CTYICHTa 3a TECT -3TO CyMMa
0aJIJIOB 32 KK/l BOIIPOC.
Bpewms, oTBeIcHHOE Ha
ornpoc, 10 MUHYT.

Texymmii
KOHTPOJIb

KoHTponbHbIE
BOIPOCHI

MUHUTECT IPOBOJUTCS B
Hayaje CIeayIoLIero
TIEKIIMOHHOTO 3aHsATHsA. TecT
COZIEPKUT 5 BOIMPOCOB, 3a
KaXXIbIH 13 KOTOPBIX MOXKHO
MOJIYYUTh 5 MaKCUMYM 1
6am1. CtyneHt noiyyaer 1
0aJuT 3a BOIPOC, €CITH OTBET
MOJTHOCTBIO BEpHBIH,
O0aiutoB - nHaye. OneHka
CTYJI€HTa 3a TECT -3TO0 CyMMa
0aJTOB 3a KaXKJIbIH BOTIPOC.
Bpewmsi, oTBeIeHHOE Ha
onpoc, 10 MuUHYT.

Qg pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

KonTponbHbIe
BOIIPOCBI

MuHHATECT IPOBOAUTCSA B
Hayalie CIEAYIOILEro
JIEKIIMOHHOTO 3aHsTHs. Tect
COZEPXKUT 5 BOIIPOCOB, 32
KayKIbIH U3 KOTOPBIX MOXHO
[IOJIyYNUThb 5 MAaKCUMyM 1
6ami. CryneHt nony4aer |
0aJu1 3a BONIPOC, €CJIN OTBET
MOJIHOCTBIO BEPHBIA, ()
6asu1oB - uHave. O1eHka
CTY/ICHTA 3a TECT -3TO CYyMMa
0aJuIoB 3a KaXKIbIi BOIPOC.
Bpewmsi, oTBeieHHOE Ha
omnpoc, 10 MUHYT.

¢ depeHIIMPOBaHHbBIN
3a4er

Texymuit
KOHTPOJIb

KonTponbHbie
BOIPOCHI

MUHUTECT POBOAUTCS B
HayaJie CJIeAYIOIIero
NeKIIMOHHOTO 3aHsATus. Tect
COZIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIH 13 KOTOPBIX MOXHO
MOJTyYUTh 5 MaKCUMyM |
oamwt. CtyaeHT monyyaer |
0aJiT 3a BOMPOC, €CITU OTBET
[MOJTHOCTBIO BEpHBIH, ()
6amioB - uHauye. OneHka
CTyJIEHTa 3a TECT -3TO CyMMa
0aJIJIOB 32 KaX/IbIi BOTIPOC.
Bpewmsi, oTBeZiIeHHOE Ha
ornpoc, 10 MUHYT.

nudpepeHITpoBaHHbII
3a4eT
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KonTponbHbIe
BOITPOCHI

MUuHUTECT IPOBOJUTCS B
HayaJie CIEAYHOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COZIEPKUT 5 BOIPOCOB, 3a

KQKJIbI U3 KOTOPBIX MOYKHO

¢ depeHIIMPOBaHHbBIN
3a4er




[OJIyYUTh 5 MaKCUMyM 1
6awt. CtyaeHT noiydaer |
0aJiT 3a BOMPOC, €CITU OTBET
MOJTHOCTHIO BEpHBIH, ()
0amioB - nHave. OreHka
CTYICHTa 3a TECT -3TO CyMMa
0aJIJIOB 32 KK/l BOIIPOC.
Bpewms, oTBeIcHHOE Ha
ornpoc, 10 MUHYT.

Texymmii
KOHTPOJIb

KoHTponbHbIE
BOIPOCHI

MUHUTECT IPOBOJUTCS B
Hayaje CIeayIoLIero
TIEKIIMOHHOTO 3aHsATHsA. TecT
COZIEPKUT 5 BOIMPOCOB, 3a
KaXXIbIH 13 KOTOPBIX MOXKHO
MOJIYYUTh 5 MaKCUMYM 1
6am1. CtyneHt noiyyaer 1
0aJuT 3a BOIPOC, €CITH OTBET
MOJTHOCTBIO BEpHBIH,
O0aiutoB - nHaye. OneHka
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Bpewmsi, oTBeIeHHOE Ha
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Qg pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

KonTponbHbIe
BOIIPOCBI

MuHHATECT IPOBOAUTCSA B
Hayalie CIEAYIOILEro
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0aJu1 3a BONIPOC, €CJIN OTBET
MOJIHOCTBIO BEPHBIA, ()
6asu1oB - uHave. O1eHka
CTY/ICHTA 3a TECT -3TO CYyMMa
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Bpewmsi, oTBeieHHOE Ha
omnpoc, 10 MUHYT.

¢ depeHIIMPOBaHHbBIN
3a4er
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COZIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIH 13 KOTOPBIX MOXHO
MOJTyYUTh 5 MaKCUMyM |
oamwt. CtyaeHT monyyaer |
0aJiT 3a BOMPOC, €CITU OTBET
[MOJTHOCTBIO BEpHBIH, ()
6amioB - uHauye. OneHka
CTyJIEHTa 3a TECT -3TO CyMMa
0aJIJIOB 32 KaX/IbIi BOTIPOC.
Bpewmsi, oTBeZiIeHHOE Ha
ornpoc, 10 MUHYT.

nudpepeHITpoBaHHbII
3a4eT
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¢ depeHIIMPOBaHHbBIN
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6awt. CtyaeHT noiydaer |
0aJiT 3a BOMPOC, €CITU OTBET
MOJTHOCTHIO BEpHBIH, ()
0amioB - nHave. OreHka
CTYICHTa 3a TECT -3TO CyMMa
0aJIJIOB 32 KK/l BOIIPOC.
Bpewms, oTBeIcHHOE Ha
ornpoc, 10 MUHYT.
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KOHTPOJIb

KoHTponbHbIE
BOIPOCHI

MUHUTECT IPOBOJUTCS B
Hayaje CIeayIoLIero
TIEKIIMOHHOTO 3aHsATHsA. TecT
COZIEPKUT 5 BOIMPOCOB, 3a
KaXXIbIH 13 KOTOPBIX MOXKHO
MOJIYYUTh 5 MaKCUMYM 1
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0aJuT 3a BOIPOC, €CITH OTBET
MOJTHOCTBIO BEpHBIH,
O0aiutoB - nHaye. OneHka
CTYJI€HTa 3a TECT -3TO0 CyMMa
0aJTOB 3a KaXKJIbIH BOTIPOC.
Bpewmsi, oTBeIeHHOE Ha
onpoc, 10 MuUHYT.

Qg pepeHIIMPOBaHHBIN
3ager
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Hayalie CIEAYIOILEro
JIEKIIMOHHOTO 3aHsTHs. Tect
COZEPXKUT 5 BOIIPOCOB, 32
KayKIbIH U3 KOTOPBIX MOXHO
[IOJIyYNUThb 5 MAaKCUMyM 1
6ami. CryneHt nony4aer |
0aJu1 3a BONIPOC, €CJIN OTBET
MOJIHOCTBIO BEPHBIA, ()
6asu1oB - uHave. O1eHka
CTY/ICHTA 3a TECT -3TO CYyMMa
0aJuIoB 3a KaXKIbIi BOIPOC.
Bpewmsi, oTBeieHHOE Ha
omnpoc, 10 MUHYT.

¢ depeHIIMPOBaHHbBIN
3a4er
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KonTponbHbie
BOIPOCHI
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HayaJie CJIeAYIOIIero
NeKIIMOHHOTO 3aHsATus. Tect
COZIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIH 13 KOTOPBIX MOXHO
MOJTyYUTh 5 MaKCUMyM |
oamwt. CtyaeHT monyyaer |
0aJiT 3a BOMPOC, €CITU OTBET
[MOJTHOCTBIO BEpHBIH, ()
6amioB - uHauye. OneHka
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Texymmii
KOHTPOJIb

KonTponbHbIe
BOITPOCHI

MUuHUTECT IPOBOJUTCS B
HayaJie CIEAYHOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COZIEPKUT 5 BOIPOCOB, 3a

KQKJIbI U3 KOTOPBIX MOYKHO
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[OJIyYUTh 5 MaKCUMyM 1
6awt. CtyaeHT noiydaer |
0aJiT 3a BOMPOC, €CITU OTBET
MOJTHOCTHIO BEpHBIH, ()
0amioB - nHave. OreHka
CTYICHTa 3a TECT -3TO CyMMa
0aJIJIOB 32 KK/l BOIIPOC.
Bpewms, oTBeIcHHOE Ha
ornpoc, 10 MUHYT.
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Texymmii
KOHTPOJIb

[IpakTrnueckoe
3aganue 1

10

5 6amnoB: Beimonxenue
[paKTHYeCKOl paboThl 6e3
OLIMOOK, MPaBUIBHOE
odopmileHne oTyeTa.

4 Gasna: BeimonHenue
[PaKTHYECKON paboThI ¢
HEOONBIIMMU HEJOUETaMH,
MpaBUILHOE OPOopMIICHIE
oT4YeTa.

3 6anna: BeimonHenue
MPaKTUYECKOil paboThI ¢
HEOOJIBIITUMY HEJOUYETAMMU,
€CTh HEI0UeTHI B
odopMIIeHUH OTYEeTA.

2 G6ayna: BeimonHenue
[PaKTHYECKON paboThI €
omrOKaMu, eCTh HeJI0YETHI B
odopMIIeHUH OTYEeTA.

1 6amn: Beimonuenue
[PaKTHYECKON paboThI ¢
omrOKaMu, HeMpPaBUIbHOE
odopmileHne oTyeTa.

0 6amn: [IpakTuyeckas
paboTa He BHINIOJIHEHA.

¢ depeHIINPOBAHHBIH]
3a4eT
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Texymmii
KOHTPOJIIb

IIpaxTnueckoe
3agague 2

10

5 GamioB: Beimmonnenue
MpaKTHYECKOl paboThl 6e3
OLIMOOK, ITPaBUIIBHOE
odopmiieHne oTyeTa.

4 Ganna: BeimonHneHnue
MPAKTHYECKON paboTHI ¢
HEOOJIBIITUMY HEJOUETAMMU,
MpaBUIIbHOE OopmIileHuE
oT4eTa.

3 6anna: BemmonHenue
[IPaKTUUECKON paboTHI ¢
HEOOIBIINMU HEI0UeTaMH,
€CTh HEJIOYETHI B
odopmIieHHH OTYeTA.

2 Oanna: BeimonHeHnue
MPAKTHYECKON paboTHI ¢
OITMOKaMH, €CTh HEJOYETHI B
odopmIieHHH OTYeTA.

1 6amn: Bemonuenue
MPaKTHUECKON paboTHI ¢
omuOKaMH, HETIPABUIILHOE
odopmiieHne oTyeTa.

0 6ast: IlpakTuyeckas

i epeHIIMPOBaHHBIN
3ayer




paboTa HE BBITIOJTHEHA.

18

Texymmii
KOHTPOJIb

[IpakTrnueckoe
3agaHue 3

10

5 6amnoB: Beimonxenue
[paKTHYeCKO paboThl 6e3
OLINOOK, MPaBUIBHOE
odopmileHne oTyeTa.

4 Gasna: BeimonHenue
[PaKTHYECKON paboThI ¢
HEOONIBIIMMU HEJ0UETaMH,
MpaBUILHOE OPOopMIICHIE
oTyYera.

3 6anna: BemmonHenue
MPaKTUYEeCKOil paboThI ¢
HEOOJIBIITUMY HEJOUYETAMMU,
€CTh HEI0UeTHI B
odopMIIeHUH OTYEeTA.

2 6asna: BeimonHenue
[PaKTHYECKON paboTHI ¢
omKnOKaMu, eCTh HeJI0YEThI B
odopmIIeHUH OTYEeTA.

1 6amn: Beimonuenue
[PaKTHUECKON paboThI ¢
omrOKaMu, HeMpPaBUIbHOE
odopmileHne oTyeTa.

0 6amn: [IpakTuyeckas
paboTa He BHINIOJIHEHA.

¢ depeHINPOBAHHBIH]
3a4eT
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Texkymmii
KOHTPOJIb

IIpaxTrueckoe
3ananue 4

10

5 GamioB: Beimmonnenue
MpaKTHYECKOl paboThl 6e3
OLIMOOK, ITPaBUIIBHOE
odopmiieHre oTyeTa.

4 Oasta: BeimonHeHue
MPAKTHYECKON paboTHI ¢
HEOOJIBIITUMY HEJOUETAMMU,
MpaBHIIbHOE OhopmIiieHuE
oT4eTa.

3 6anna: BemmonHenue
[IPaKTUUECKON paboTHI ¢
HEOOIBIIMMU HEI0UeTaMH,
€CTh HEJIOYETHI B
odopmIieHHH OTYeTA.

2 Oasuta: BeimonHeHue
MPAKTHYECKON paboTHI ¢
OITMOKaMH, €CTh HEJOYETHI B
odopmIieHHH OTYeTA.

1 6amn: Bemonuenue
MPAKTHYECKON paboTHI ¢
olIMOKaMH, HEMIPaBUIIBHOE
odopmiieHre oTyeTa.

0 6amn: IlpakTudeckas
paboTa HE BHITIOJTHEHA.

Qg pepeHIIMPOBaHHBIN
3ager
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Texymmii
KOHTPOJIb

[IpakTrnueckoe
3aJaHue 5
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5 6annoB: BelmonHenue
[IPaKTUYECKON paboThl 6€3
OIHUOOK, TPaBUILHOE
odopmiteHne oTyera.

4 6aia: BeimoHeHne
[IPAKTUUECKON pabOTHI ¢

HEOOJIBIITUMU HCAO0UYCTAaMU,

¢ depeHIINPOBAHHBIH]
3a4eT




MpaBUIbHOE 0(OpMIICHHE
oT4YeTa.

3 6amna: BemonHenue
MPaKTU4YECKON pabOTHI ¢
HEOOIBIINMU HEIOUETaMH,
€CTh HEI0UETHI B
odopmiieHHuHn OTYeTA.

2 Oasta: Beimonnenue
[IPAKTUYECKON pabOTHI ¢
omurOKaMu, eCTh HEJIOYETHI B
odopmiieHun OTYeTA.

1 Gann: BeimonHenue
[IPAKTUYECKON pabOTHI ¢
omuOKaMH, HETIPAaBHIILHOE
odopmiieHre oTyeTa.

0 6amn: IIpakTudeckas
paboTa HE BBITIOTHEHA.
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odopMIIeHUH OTYEeTA.
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[PaKTHYECKON paboTHI €
ommnOKaMu, eCTh HeJI0YETHI B
odopMIIeHUH OTYEeTA.

1 6amn: Beimonuenue
[PaKTHYECKON paboThI €
omrOKaMu, HeMpPaBUIbHOE
odopmileHne oTyeTa.
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¢ hepeHIPOBAHHBIH]
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5 GamioB: Beimmonnenue
MpaKTHYECKOl paboThl 6e3
OLIMOOK, ITPaBUIIBHOE
odopmiieHne oTyeTa.

4 Ganna: BeimonHneHnue
MPAKTHYECKON paboTHI ¢
HEOOJIBIITUMY HEJOUETAMMU,
MpaBUIIbHOE OopmIiieHuE
oT4eTa.

3 6anna: BemmonHenue
[PaKTUUECKON paboTHI ¢
HEOOIBIINMU HEI0UeTaMH,
€CTh HEJIOYETHI B
odopmIieHHH OTYeTA.
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[IPAKTUUECKON pabOTHI ¢
omurOKaMu, eCTh HeIOYETHI B
odopmiieHHuHn OTYeTA.

1 Gann: BeimonHeHnue
[IPAKTUUECKON pabOTHI ¢
omuOKaMH, HETIPAaBUIILHOE
odopmiieHre oTdeTa.

0 6amn: IIpakTudeckas
paboTa HE BBITIOJTHEHA.

[IpomexyTouHas arTecranus
BKJIIOYAEeT KOMITbIOTEPHOE
TecTrpoBaHue. TecT cocTouT
13 20 cirygalHbIX

Meponpusitue
. [PaBHOILICHHBIX BOIIPOCOB,
MIPOMEKYTOUHON
[Tpome- [MO3BOJISIFOIIMX OIEHUTD .
arTecTaluu i epeHIIMPOBaHHBII
23| 4 | xyrouHas - c(OpMHPOBAHHOCTh
(KOoMIIBIOTEPHOE . 3a4eT
aTTecTaIys koMIreTeHITui. Ha oTBeTHI
TectrpoBanue 40
otBoauTcs | yac.
MUHYT)
Crynent nonyyaet 1 6ami 3a
BOIIPOC, €CJIU OTBET
[MOJTHOCTBIO BEpHBIH, ()
0aIIoB - MHAYE.
banisl HaYUCHIAIOTCS Ha
MOCIIETHEM 32 3aHITHH TI0
TUCIUILTUHE KaK MPOIEHT .
npdepeHIPOBaHHBIT
24| 4 bonyc | Ilocemaemocts | - TTEKIIMOHHBIX U ilaqq;? peHIHP
MPAKTUUECKUX 3aHITUH,
KOTOPBIE
MOCETUII CTYJICHT.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS
Bun npomexxyTouHOR Kpurepun
Amp Y [Tpouenypa nposeneHus DHTED
aTTeCTaIlH OIICHUBaHUS
Ha 3aueTe mporcxXonuT olleHUBaHUE yUeOHOM NesTeTbHOCTH
00yJaroIuXcs M0 TUCIUIUTHHE Ha OCHOBE TTOTyYEeHHBIX
. OIICHOK 33 KOHTPOJIbHO-PEHTHHTOBBIE MEPOTIPUSATHUS B cooTBeTcTBUU C
nuddepeHIpoBaHHbII .
saueT TEKYIIEro KOHTPOJIA U MPOMEKYTOUYHON aTTECTAIlH. mm. 2.5, 2.6
KoHTponsHOE MeponpusiTHE MPOMEKYTOUHOM arTecTaruu  |[lonoskeHus
MIPOBOMTCS BO BPEMs 3a4€Ta B BHJIE KOMITBIOTEPHOTO
TECTUPOBAHUS U SIBISIECTCS 00s3aTEIHHBIM.
6.3. OneHo4yHbIe MaTEPUAJIBI
K p 5 Noe KM
OMIIETEHIIUH €3yJBTaThl 00yUeHUs
Y Y 2(31516(7|8[9(10|11|12{13|14{15]16{17|18{19]20{21|22(23|24

YK-2

3HAeT: COBPEMEHHbBIE TEXHOJIOTUH

cOopa, 00paboTKH U TIepeaadn

M3MepUTENbHON nH(pOpMaluy, B

TOM YHCJIE CETEBbIC; IPUHIIUTIBI
pa3paboTKU MPOrpaMMHOTO
oOecrieyeHus s
H3MCPUTCIIBHBIX CUCTEM HaA
OCHOBE MUKPOIIPOLIECCOPOB




'YMmeeT: pa3palaThiBaTh
BCTPOEHHOTO MTPOTPaMMHOE
oOecrieueHne 1Ji1 U3MEpPEHUs
PA3TUYHBIX BEJINYNH;

YK-2 00pabaTbIBaTh MOTy4YEeHHBIE S R nananananananal sl aull nall aul an aa n e aa n e nal AR n A AR
TaHHBIC U TIEpeaBaTh
pE3yJIbTaThl HA CUCTEMBI
OTOOpaKCHHS WM XPaHESHUSI
UHOpPMaITIH

'YMeeT: HCIoIb30BaTh MUPOBOM
OTIBIT TTOIXO0B K pa3paboTke
BCTPOEHHOTO MPOTrPaMMHOTO
VK-6 obecneaerus At Hp e + T W PR R
N3MEPHUTEIBHBIX CHCTEM;
(bOopMHUpPOBATH HOBBIC 3HAHHS B
00JIaCTH MPUHLUIIOB Pa3pabOTKH

MIPOTPaAaMMHOTO OO0ECIICUCHUS

(DOH,HBI OLOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAas Tumepamypa:
1. HWBanona, I. C. O0bEKTHO-OpUEHTUPOBAHHOE ITPOTPAMMUPOBAHHE
VYueb. nJig By30B MO HAMPABICHUIO MOATOT. TUIIOMUP. CIIEIHUATUCTOB
"Undopmaruka u Beruuci. texnuka" I. C. iBanosa, T. H. Huuymkuna, E. K.
[Tyraues; [Tox pex. I'. C. UBaHOBOM. - 2-€ u3., nepepad. u gomn. - M.: U3aarenbcTBo
MI'TY um. H. O. baymana, 2003. - 367 c. un.

6) OononHumMenbHas IUMmepamypa:
He npenycmoTtpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:

1. T'me xpaHsITCs Ballld KOHCTAHTBI HA MUKpPOKOHTposuiepe CortexM:
https://habr.com/ru/post/453262/

2. 0630p oxHol poccutickoit RTOS, wacts 4. [lone3nas teopus:
https://habr.com/post/337476/

3. (1) Haunxaem usyqars STM32: Uro Taxoe peructpsi? Kak ¢ Humu
pabotars? https://habr.com/ru/post/407083/

4. (12) CripaBoYHOE PYKOBOICTBO Ha MUKpOKOHTpostep STM32F411
https://www.st.com/resource/en/reference _manual/dm00119316.pdf

5. (13) besomacHblil HOCTYI K HOMSIM peructpos Ha C++ Ge3 yuiep6a
s dextuBHOoCTH (Ha puMepe CortexM) https://habr.com/ru/post/459642/

6. Henax C.II., aponusn F0.b. JIabopaTtopHblil TPaKTUKYM IO
MUKPOKOHTPOJUIEPAM CEMENCTBA

7. Cortex-M: Metoauueckoe nocooue 1mno mpoBeieHuI0 padoT Ha
OTJIaIOYHBIX IJIaTaX GUPMBbI

8.  "Munanap"- TOMCK. TOC. YH-T CUCTEM YIP. U PAAUOIIICKTPOHUKH,
2017.-110c.



9.

C.

@ Bonkos B.JI. [Iporpammuoe o0ecriedeHrue N3MEPUTEITbHBIX
poIeccoB. YueOHoe ocoOue ISl CTYICHTOB TEXHUUECKUX CITeIIHATbHOCTEH
JTHEBHOM, 3a04HOM, 1 3a0uHOM Gopm oOyuenus. /AT HI'TY. Apzamac, 2008 — 120

10. (3) PyxoBozcTBO 1O odopmieruo koxa Ha C++ CT3H(OPICKOro

YHHBEPCUTETA!
http://stanford.edu/class/archive/cs/cs106b/cs106b.1158/styleguide.shtml

2) MemoouuecKkue YKasaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. Jlexuuu

2.  Jlexmus 1

3.  TpeGoBanus st CaMOCTOSATEIHLHON pabOThHI

4.  Jlekuus 2

5. JIABOPATOPHBIU ITPAKTUKYM IO JUCLUITJIMHE

I[TPOI'PAMMHOE OBECIIEYHEHUE U3MEPUTEJIBHBIX ITPOLIECCOB

6. Jlexums 3
U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Jlexkuum
2. Jlexuwms 1
3.  TpeGoBaHus sl CaMOCTOSATEIBLHON pabOThI
4.  Jlekuuda 2
5. JIABOPATOPHBIN ITPAKTHUKYM IT1O JUCLUITJIMHE

I[TPOI'PAMMHOE OBECIIEYEHUE U3MEPUTEJIBHBIX ITPOLIECCOB

6.

Jlekimsga 3

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTaAIlUuA

HaunmenoBanue
No Buz peeypeas | bubnuorpaduyeckoe onrcanue
JTUTEpaTyphbl AIIEKTPOHHOMN
bopme
CunpBaniko, C. A. OCHOBBI IPOIPaMMUPOBAHUS
DIEKTPOHHO- MUKPOKOHTpOosuIepoB Ha C++ : yue6HOe ocobue / C. A.
OcHOBHAs OubmuoTeyHas CunbBamiko. — OpenOypr : OI'Y, 2019. — 126 c. — ISBN 978-
1 sreparypa cucTeMa 5-7410-2398-3. — Tekcr : aneKTpoHHbIH // JIaHb : 2IEKTPOHHO-
130aTeIbLCTBA onoimoreynas cucremMa. — URL:
Jlanb https://e.lanbook.com/book/160013 (nara obparenus:
24.02.2022).
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[Tepedenp ncnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:
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8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUIITHHbI

OcHoBHOE 000py/IOBaHKE, CTEH I, MAKETHI, KOMITBIOTEPHAS TEXHUKA,

Bun 3ansatuit Ne ayn.| mpemycraHOBIEHHOE MPOrpaMMHOE 0OeciedeHHe, UCIIOIb3yeMoe IS
Pa3IMYHbIX BUJOB 3aHITHHA
JIOT
Jlexuuu (JIOT) KOMIIBIOTED C BBIXOAOM B VIHTEepHET
[Ipaktnueckue  |OT
KOMITBIOTEP, OTJIa/I04HBIE IJIaThl
3aHATHA U cemuHapsbI|(JJOT)

CamocrosTenbHas
pabora cTyaeHTa
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JlokymeHT kamepa AverVision CP135; nmpoektop Epson EB-W12;
MPOeKIMOHHBIN dkpaH Lumien Master Pikture 203x203; cucteMHbI# 670K
Intel Core 15/DDR-III 4Gb/ Seagate 1Tb — 12 mwmit.; cucremuslit 0ok Intel
Core 17/DDR-III 8Gb/ Seagate 1Tb — 1 mT; moruTop LCD 19,5” Philips
203VS5LSB — 13 mr.; JIunensus Win Pro7 SP1 64 bit Russian 1pk DSP OEI
/ W11 MHOE anmapaTHOe U IPOrpaMMHOE 00eCTe4eHne KOMITBIOTEPHOTO
KJIacca HE HWKE YKa3aHHOTO.

3auet,aud.3a4eT

537
(36)

JlokymeHT kamepa AverVision CP135; npoektop Epson EB-W12;
npoekMoHHbIN 3KkpaH Lumien Master Pikture 203x203; cuctemHblit 610k
Intel Core 15/DDR-III 4Gb/ Seagate 1Tb — 12 mit.; cucremuslit 0ok Intel
Core 17/DDR-III 8Gb/ Seagate 1Tb — 1 mT; moruTop LCD 19,5” Philips
203V5LSB — 13 mr.; JIunensuss Win Pro7 SP1 64 bit Russian 1pk DSP OEI
/ UM MHOE armapaTHOE ¥ MPOTPaMMHOE 00€CIIEYCHIE KOMITBIOTEPHOTO
KJIacca He HIKE YKa3aHHOTO.

[IpakTnueckue
3aHATUA U CCMUHAPBI

537
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JlokymeHT kamepa AverVision CP135; npoextop Epson EB-W12;
npoekuMoHHbIN 3Kkpad Lumien Master Pikture 203x203; cuctemHblit 610k
Intel Core 15/DDR-III 4Gb/ Seagate 1Tb — 12 mit.; cuctemHslit Ook Intel
Core 17/DDR-III 8Gb/ Seagate 1Tb — 1 mt; monuTop LCD 19,5” Philips
203V5LSB — 13 mwt.; JIunensust Win Pro7 SP1 64 bit Russian 1pk DSP OEI
/ UM MHOE armapaTHOE ¥ MPOTPaMMHOE 00€CIIEYeHHE KOMITBIOTEPHOTO

KJIaCCa HC HUIKC YKA3aHHOTO.




