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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

CnenmansHocTh “MH(DOpMaAIIMOHHO-U3MEPHUTENIbHAS TEXHUKA® HaMpaBJIeHa Ha CO3JaHue U
NPUMEHEHUE YCTPOICTB U CUCTEM, COCTABIIAIONINX OCHOBY MH(DOPMAIITMOHHBIX
TEXHOJIOTUH B Pa3IUYHBIX OTPACISIX MPOMBIIIUIEHHOCTH. Oc000€ BHUMaHHUE TOJKHO
YAEJSATHCS KOMITBIOTEPHOM MIJIM MUKPOIIPOLIECCOPHON TEXHUKHU KaK CO CTOPOHBI
anmapaTHoro, Tak 1 MporpaMMHOT0 obecredeHus. B coBpeMeHHOM MHpe HEOThEMIIEMO
YacThIO MPAKTUUYECKH JIFOOOTO U3MEPUTENBHOTO YCTPONUCTBA SIBISIETCS MUKPOKOHTPOJLIED.
BaxxHoit 0c00€HHOCTBIO MPUMEHEHUSI MUKPOKOHTPOJIJIEPOB B U3MEPUTEIBHBIX
YCTPOMCTBAX SIBISETCA TOT (DAKT, UTO JIJIsl HAJIEKHON PabOTHI TAKOTO YCTPOHCTBA
HE0OXO/IMMO HE TOJIBKO HaJIeKHas anmnaparypa, HO U KaYeCTBEHHOE U Ha/Ie)KHOE
IpPOrpaMMHOE 00eCIIeUeHHE YIIPaBIISIIOLIEe MUKPOKOHTPOJUIEpoM. B HacTos1ee Bpems
CYILLECTBYET OYEHb MHOTO METOJIMYECKHUX MTOCOOUI M KHUT 1O pa3pabOTKe yCTPOHCTB €
UCII0JIb30BAHMEM MUKPOKOHTPOJUIEPOB, OJJHAKO BOIPOCHI pa3pabOTKKU MPOTPAMMHOI0
obecrnieueHust CBOAATCS K TPOCTHIM MpUMepaM Ha si3bike accembiepa u Cu. Kpome toro,
CYILECTBYIOILIME TOCOOUS 3HAYUTEIBHO OTCTAIOT OT OBICTPOMEHSIOIIUXCSI U3MEHEHUH B
MUKPOIIPOLIECCOPHOM TEXHUKE U TeM OoJiee si3bIKax nmporpamMmMmupoBanusi. Eciu eme
HEaBHO MPOPHIBOM B IIpOrpaMMupoBanue ObUT BbixoJ ctangapra Cl1, To yxe ceroaus
cymectByeT crannapT C20 u yxxe aktuBHa pabota 1o cranaapty C++23. CiaenyeT Takxe
3aMEHHUTh, YTO aBTOPOM HE HalIEHO HU OJTHOM KHUTH WM 1TOCOOUs, KOTOpBIE OBl
3aTparuBajy, HanmpuMep, Takue oomactu pazpadbotku 10 115 MUKPOKOHTPOIIIEPOB, KaK
apXUTEKTypa MporpaMMHOro obdecnedenus, ucnoias3oanuss UML u cpencts
MOJIEIMPOBaHUs apXUTEKTYphl. [Ipeasiaymne Meronnueckue nocodus st kypea [IOUII,
Hanpumep, [2] ObLJIM OPUEHTUPOBAHBI HA IMIMPOKHUE 00JACTU IPUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUIA, HAUUHASI OT MUKPOKOHTPOJUJIEPOB U 3aKaH4YMBas OazaMu
naHHbIX. OHAKO IO MHEHUIO aBTOpPA, HEBO3MOXKHO XOPOIIO Pa3o0paThCsi U yCBOUTH CTOJIb
00mb1I0M 00bEM pa3zHoIUIaHOBOU MH(OpMalu. B utore kypc u nadoparopHbsie paboTh
JIAI0T JIMIIIb IOBEPXHOCTHOE MPE/ICTaBIIEHUE O pa3paboTKe MPOrpaMMHOIo o0ecredeHus, a
Oyay1ire MHKEHEPHI HE 10 KOHIIAa YCBaUBAIOT MaTepual U HE MOTYT JIETalbHO pa3o0parbes
B IPUHLIMIIAX pa3pabOTKU MPOrpaMMHOT0 00eCreueHus JUIsl U3MEPUTENIbHBIX YCTPOMCTB.
OcCHOBBIBasICh Ha JAHHOM IPenyOeKIeHre, aBTOPOM BHIOpaH MHOW My Th, @ UMEHHO 0oJiee
y3KOCTEIMATU3UPOBAHHOE U JIETAIBHOE PACCMOTPEHUE MIPUHIIUIIOB pa3paboTKu
IPOrpaMMHOTO 00€CTIEUeHHS U3MEPUTENIbHBIX YCTPOICTB Ha Oa3e COBPEMEHHBIX
MUKPOKOHTPOJIIepOB. COBpeMEHHBIE OBICTPOU3MEHSIOMINECS U HBOTIOLUOHUPYIOIINE
YCIJIOBHS IUKTYIOT U HOBBIM MOAX0A K 00pa30BaHUIO, @ UMEHHO BCe OOJBIINI YIIOp
JIeNaeTcsl Ha caMo00pa30BaHKe, CaMOYCOBEPIIEHCTBOBAHUE M CAMOCTOSITEIbHBINA MTOUCK
HY>KHOU MH(GOPMALIMK ¢ TEXHUYECKON JOKYMEHTAILIMH, CUCTEMax MOUCKa, KHUTax.



[TosToMy 10BOTBEHO OOJIBIIAS YACTh Pa3/IeNIOB MpeAIaraeTcs CTyAeHTaM s
CaMOCTOSITEJILHOTO | M3y4YeHUS U BBIMOJHEHUSI B KAYECTBE JIOMAITHEH MPaKTHIEeCKOM
paboThl. bosblioe BIMsSHUE HA COCTaBIECHHE JAHHOTO METOAMYECKOTO TTIOCOOMS OKa3al
tpya [1] Henska C.I1., [llaponuua FO.b. oTkyna Obuti 3aMMCTBOBAHBI HEKOTOPBIC TIOIXOIBI
Y OpraHu3allMOHHAS CTPYKTYpa METOJIMYECKOTO TOCOOHS.

2. Komnerenuuu odyuyarwmerocsi, opMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommieTeHIIuN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: [IpaBuia moAroTOBKHU 3JIEMEHTOB
MPOrpaMMHOM TOKYMEHTAIINH, IPOTrpaMM
MPOBEICHUSI OT/ACIIBHBIX 3TAIOB PA0OT U APYTHX
TOKyMEHTOB B COOTBETCTBHH C HOPMATUBHBIMU
ITK-3 CiocoGHOCTB MOTOTABINBATh JJIEMEHTHl  [TPEOOBaHHUSIMHU
JIOKyMEHTAIMH, IPOrPaMM MPOBEJACHUS OTJEIbHBIX [YMeeT: [IpuMeHsTh porpaMMHBIE CpeICTBA
ATanoB paboT U Ipyrue JOKYMEHTHI B COOTBETCTBHUH [[TOJITOTOBKU JOKYMEHTAIIUH, IIPOTPAMM IPOBEIACHUS
C HOPMAaTUBHBIMH TPEOOBAHUSIMU OTJIEJILHBIX ATANOB padOT U IPYTUX TIOKYMEHTOB
HMeet npakTuueckuii onbIT: PaboThI co
CIIEUATU3UPOBAHHBIM TPOTrPAMMHBIM
obOecrieueHreM TMPH peaTn3allii U3MEPUTEITbLHBIX
MPOIIECCOB

3HaeT: CriocoObl MPOBEICHUS HAJIAJIKU U
MPOrpaMMHBIE CPE/ICTBA, UCIIOIb3YEMBbIE JIS
[pa3pabOTKH, MPOU3BOJICTBA 1 HACTPOUKH
MPUOOPHON TEXHUKH PETYITMPOBKH 000pYIOBAHUS,
HACTPOUKU MPOTPAMMHBIX CPEJCTB, HCIIOIB3YEMBIX
U1t pa3paboTKy, MPOU3BOJCTBA U HACTPOUKH
NpUOOPHOI TEXHUKU

Ymeert: [IpoBOANTE HaNlaIKy U PETYIUPOBKY
000pyIOBaHUs, HACTPOMKY MPOTPAMMHBIX CPEJICTB,
MCIIOJIb3yEeMBIX Ul pa3paboTKu, MPOU3BOJCTBA U
HACTPOWKH MPUOOPHOI TEXHUKU

Nmeet npakTuueckuii onbIT: PaboThI ¢
MPOrPaMMHBIMH CPEJICTBAMU, HCTIOJIb3YEMBIMH IS
pa3paboTKu, MPOU3BOJCTBA U HACTPOUKH
npuOOPHOIT TEXHUKU

I1K-8 roroBHOCTH IPOEKTUPOBATH U
KOHCTPYHUPOBATh TUIIOBBIE JACTAIU U Y3JIBI C
WCITOJIb30BAaHUEM CTAaHJAPTHBIX CPEICTB
KOMIIBIOTEPHOTO IIPOEKTUPOBAHUSA

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH, [Tepedens nociaeayOUMX AUCIUIINH,
BUJIOB pabOT yueOHOro mjiaHa BUJIOB paboT
OKOHOMHUKA,
MHuUKpOIIpoIiecCOpHasi TEXHUKA U KOMITBIOTEPHI B
prOOPOCTPOEHNUH,

NudopmaTika v mporpaMMHpPOBaHUE,

CucreMbl aBTOMaTU3MPOBAHHOTO TPOEKTUPOBAHUS U
KOHCTPYMPOBAHUS U3MEPUTENIbHBIX TPUOOPOB,
DJEKTPOHUKA U MUKPOIIPOLIECCOPHAsl TEXHUKA,
[[pakTUKyM 110 U3BMEPUTETBHBIM U
MH()OPMAITMOHHBIM TEXHOJIOTHUSIM,

OCHOBBI IPOEKTUPOBAHUS IPUOOPOB U CUCTEM

He npenycmorpensl




TpC6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

CucreMbl aBTOMaTU3UPOBAHHOIO TPOEKTUPOBAHUS U
KOHCTPYHPOBAHUS H3MEPUTEIBHBIX TPUOOPOB

3naer: MeToAMKY IPUMEHEHUs CTaHAapTOB B
coBpeMeHHbIX CAIIP, CoBpeMeHHbIE IPOTpaMMHbBIE
CpEJCTBA MOATOTOBKU KOHCTPYKTOPCKO-
TEXHOJIOTMUECKON JOKYMEHTAlUu YMEET:
[Ipumenuts CAIIP i BeimonaHeHust TpeOoBaHUM
[0 CTaHJAPTU3ALMH U YHUPHUKALIMY KOHCTPYKIMH, B
MPAKTUYECKOM 1€ TENbHOCTH UCTO0Ib30BATh
MaTeMaTH4ecKue MOJIeNIU MPOLEeCcCOB U 0ObEKTOB
npUOOPOCTPOCHUSI U MX MCCIIEIOBATh Ha Oa3e
CTaHJAPTHBIX [TAKETOB aBTOMATU3HPOBAHHOTO
MpoeKTUpoBaHus IMeeT mpakTU4eCKUi OMBIT:
Pa6ots! ¢ coBpeMmenHbiMU CAIIP B npoekTupoBaHuu
KOHCTPYKIMI prubopocTpoenus, PaboTsl ¢
coBpeMeHHbIMH CAIIP B mpoekTupoBanuu
KOHCTPYKIIMI MPUOOPOCTPOEHNUS B COOTBETCTBUU
METOAMKON CXEMOTEXHUYECKOTO MOJEITMPOBAHMS

JKOHOMHKA

3HAET: OCHOBBI NIOCTPOEHUS, pacUeTa U aHAJIN3a
COBPEMEHHOM CUCTEMBI IMOKA3aATEIEH,
XapaKTEPU3YIOIINX AEATEIbHOCTh X03IMCTBYOIINX
CyObEKTOB Ha MUKPOYPOBHE; OCHOBBI
MJIaHUPOBAHUSL, UCXOAS U3 UMEIOIIUXCS PECYPCOB U
OTrpaHUYEHUI., METO/Ibl TOCTPOEHUS
YKOHOMETPUYECKUX MOjieNielt OObEKTOB, SIBICHUN U
[IPOLIECCOB, LIETU U HHCTPYMEHTBI
rOCYJIapCTBEHHOI'O PETYIUPOBAHMS PHIHOYHBIX
CTPYKTYp ¥ CTa0MIU3AI[IOHHON
MaKpOIKOHOMUYECKON NOJUTUKHU. YMEET:
OcymiecTBasATh cOOp MH(POPMALIUY ISl IPHHATHUS
pelieHuit; GopMyIHpoBaTh yIpaBIeHUIECKUE
[peIeHus 10 pe3ysbTaTaM aHajin3a MH(OpMaIuu.,
BBISIBIISITH ITPOOJIEMbI SKOHOMHYECKOTO XapaKTepa
[IPU aHAJIN3€ KOHKPETHBIX CUTYallUl, Ipeyiararhb
CrOCOOBI UX PEIICHUS C YYEeTOM KpUTEpUEB
COLIMAIbHO-9KOHOMUYECKOH 3 (HEKTUBHOCTH,
OLICHKHA PUCKOB M BO3MOYKHBIX COLIUATIBHO-
HKOHOMHYECKHX MOCIIEICTBUN, OOBSICHITH XapaKTep
BIIMSIHUSI PA3JIMYHBIX (DaKTOPOB HAa COCTOSIHUE U
TEHJCHIIMYA YKOHOMHYECKON KOHBIOHKTYPBI Ha
MUKpPO- 1 MAKPOYPOBHE; OPUEHTUPOBATHCSA B
MEXaHU3Max BIIMSHUS PA3IMYHBIX HHCTPYMEHTOB
SKOHOMHUYECKON MOJIMTUKH FOCYIapCTBa Ha
COCTOSIHUE 3KOHOMUKH. IMeeT NpaKTUYECKHI OTIbIT:
OLICHKH SKOHOMUYECKON 3PEKTUBHOCTH
pE3yJBTAaTOB XO3SIMCTBEHHOMN AEATEIbHOCTH
Pa3INYHBIX CYyObEKTOB 9KOHOMUYECKOW CUCTEMBL.,
PUMEHEHUSI METOAO0JIOIMH SKOHOMHUYECKOTO
VCCJIEI0BAHMUS, UCTIONb30BAHNS SKOHOMHYECKON
NTOKYMEHTAIUH [T IPUHSATHS PeleHHi B cepe
npodeccuOHANbHOMN 1eATeIbHOCTH.

[IpakTHKyM 10 U3MEPUTEITHHBIM 1

3naeT: CriocoObl cOOpa U aHaIM3a HAyYHO-




MH(POPMALMOHHBIM TEXHOJIOTHAM

TEXHUYECKOM MHPOPMALIUH, YCTPOUCTBO THIIOBBIX
CUCTeM, IPHUOOPOB, AeTajel U y3JI0B Ha
CXEMOTEXHHUYECKOM U DJIEMEHTHOM YPOBHSIX,
HopmaruBHyto 6a3y 10 MOATOTOBKE 3JIEMEHTOB
TOKyMEHTAIMH, IPOrPaMM MPOBEIACHUS OTJEIbHBIX
STaroB paboT M IPYTUX JOKYMEHTOB B 00JaCTH
U3MEPHUTENHHBIX U HH(POPMAIIMOHHBIX TEXHOIOTHIA
Ymeer: OOpabaTpiBaTh HAYYHO-TEXHUIECKYIO
WH(POPMAITUIO C MPUMEHEHHEM COBPEMEHHBIX
MPOrPaMMHBIX CPEJICTB, AHAIU3UPOBATH U
[PaCCUUTBIBATH TUIIOBBIE CUCTEMBI, PUOOPHI, IeTaIN
u y31bl, [lonroraBnuBate 3eMEHTHI JOKYMEHTAIIUH,
MporpaMM MPOBEACHUS OT/IEIBHBIX ATANOB PaboT H
pyryue JOKYMEHTBI B COOTBETCTBUU C
HOpPMaTUBHBIMU TpeboBaHusiMu Mmeet
npakTudeckuii onbIT: OhopMIIeHHS pe3yIbTaTOB
HcciieIoBaHuM, PacueTa TUIOBBIX CHUCTEM,
MpuOOPOB, JIeTaliel U y3710B, PaGoThI ¢
MPOrPaMMHBIMU CPEJICTBAMH TTOATOTOBKH
TEXHUYECKON TOKYMEHTAluU

NudopmaTika 1 mporpaMMHpPOBaHHE

3unaet: Knaccudukanus nporpaMMHOTo
obecnieyenus. [loHsATHE U Ha3HAUEHUE CUCTEMHOTO U
CITy’ke0HOT0 (CEPBUCHOI0) MPOrPaMMHOTIO
obecnieyenns. OnepanroHHbIe CUCTEMBI.
Crannmapter oopmiieHus nokymenTaiuu [10
ECII/I., TexHUYECKHE U IPOTPAMMHBIE CPENICTBA
peanu3anui MHPOPMALMOHHBIX TEXHOJIOTHIA;
r7100a7bHBIE U JIOKAJIbHbIE KOMITBIOTEPHBIE CETH;
COBPEMEHHBIE S3bIKH POTPAMMHPOBAHMS,
pOorpaMMHOE 00eCIieueHHE U TEXHOJIIOTUI
IPOrpaMMUPOBAHUS; CPECTBA ABTOMATU3ALIUN
MaTeMaTU4YECKUX Pacu€TOB. COBPEMEHHBIE SI3bIKU
IpOrpaMMHUPOBaHUs, MPOrpaMMHOE 0OecTiedeHnEe U
TEXHOJIOTMH IIPOrPaMMHUPOBAHUS; CPENICTBA
aBTOMaTHU3al1 MaTeMaTHYeCKHUX pacyeToB.,
MIPUHLINIIBL, TEXHOJIOTUN U TIPOTOKOJIBI
KOMITBIOTEPHBIX CETEN; OCHOBBI KOMIIJIEKCHOMN
3alIUThl UH(OPMALIUU B KOMITBIOTEPHBIX CUCTEMAX;
mdpoBaHre UHPpOPMALIUY; TOHITHE AIEKTPOHHOMN
MOATNUCH; TIOHATHE UHPOPMAIITOHHON
0€30MacCHOCTH, BUJIbI YTPO3; KOMIIBIOTEPHbBIE
BUPYCHI, BUPYCOINOJOOHBIE POTPaMMBbI, BUJIbI
QHTUBUPYCHBIX MPOTPAMM., TEXHOJIOTUU 00pabOTKH
YHUCIOBOM MH(POPMALIUHU C TOMOIIBIO 3JEKTPOHHBIX
TaOJIMI; OCHOBHBIE BOBMOXKHOCTH MAaKeTa MPOrpaMMm
110 aBTOMAaTH3allM1 MHKEHEPHO-TEXHUYECKUX
[pacueToB, Ha3HaYeHUE, UHTep(elic, BU3yanu3anuus
TTAaHHBIX., OCHOBBI TEOPUH WH(POPMALIUU: TIOHATHE U
cBoiicTBa nH(pOpMaLu. Mephbl U eTMHUIIBI
[IPEICTABICHUS, U3MEPEHUS U XPAHEHUS
nHbOopMaIi. YMeEeT: UCOIb30BaTh BO3MOKHOCTH
BBIUMCIUTEIbHON TEXHUKHU U TPOIrPaMMHOTO
oOecrevyeHus; pemarh IpOoCThIe 3a/1aun
QITOPUTMH3ALIMH; CO3/1aBaTh IPOTPaMMBbI Ha SI3bIKE
BBICOKOTO YPOBHSI., HCIIOJIb30BAaTh COBPEMEHHbBIE

I/IH(I)OpMaLII/IOHHBIC TCXHOJIOTUHU U IIPOTrPaAMMHOC




oOecrieyeHne Npy perIeHu  3a1a4
MPUOOPOCTPOCHHUS; CO3/1aBaTh MPOCTHIE 0a3bl
TAHHBIX; pa3pabaTbIBaTh IPOrPAMMHOE
oOecreueHre HECIOXKHBIX 3a/1a4., UCTIOIb30BaTh
BO3MO)KHOCTH BBIYUCIUTENEHON TEXHUKH U
MPOrpaMMHOT0 0OeCTIeYeH s, peliaTh MPOCThIe
3a/1a4yl aJTOPUTMU3ALINH, CO3/1aBaTh IPOrpaMMbI Ha
S3bIKE BHICOKOTO YPOBHS. UCIOIb30BATh
BO3MO)KHOCTH BBIYUCIUTENEHON TEXHUKH U
MPOrpaMMHOT0 0OecTIeYeH s, peliaTh MPOCThIe
3a/1a4yl aJTOPUTMU3ALINH, CO3/1aBaTh IPOrpaMMbI Ha
S13bIKE BBICOKOTO YpOBHs. MIMeeT npakTuiyeckui
OTIBIT: Pa3pabOTKU TEKCTOBOMH, MPOTPaMMHOIA
TOKYMEHTAI[MH B COOTBETCTBUU C HOPMATUBHBIMU
TpedoBanusimu ECII/L., paboThl Ha KOMIIBIOTEPE C
MPUKJIaTHBIMUA TPOrPAMMHBIMH CPEICTBAMU;
HaBBIKAMU NPOTPAMMHUPOBAHUS M MAaTEMAaTHYECKOTO
MOJIEITUPOBAHHUS., PA0OTHI C CUCTEMaMHU
POTrpaMMUPOBAHUS; TPUMEHEHHS 00TaYHbIX
cepBucoB HTEepHETA., 00paOOTKH TEKCTOBOM
UH(OPMAIIUH; CO3IaHUS SJIEKTPOHHBIX
Mpe3eHTAIHi; BHITOJTHEHUS 2JIEMEHTOB
HOPMAaTHBHBIX TEXHUUECKUX TOKYMEHTOB M3
komruiekca ECII/I., moucka, xpaHneHus, o0paboTKH,
aHaM3a 1 MpeaCTaBIeHUs HHPOPMALMOHHBIX
pecypcoB; pabOTHI € AIIEKTPOHHBIMH pecypcaMu
HayuHOU 6ubnmuorexu FOYpl'Y.

MUKpOITPOLIECCOPHAst TEXHUKA U KOMIIBIOTEPHI B
pUOOPOCTPOCHUH

3HaeT: CrocoObl pa3pabOTKU U MOJECINPOBAHHS
CXEMBI OTJIEIbHBIX IU(PPOBBIX OITOKOB U BCETO
cokHO(yHKIIMOHAIBHOTO O110Ka, HopmaTuBHYy10
0a3y MOArOTOBKU OTJEJIbHBIX BUJIOB TEXHUUECKOM
NOKyMeHTauuu Ymeer: [IpuMeHarTs
MUKPOIIPOILIECCOPHYIO TEXHUKY U KOMIIBIOTEPHI B
MOZIETTUPOBAHUYU CXEM OTAEIBHBIX TUPPOBBIX
OJIOKOB M BCETO CIIOKHO(PYHKITMOHAIBHOTO OJI0Ka,
[lonroraBnuBaThk 3EMEHTHI JOKYMEHTALIUH,
porpaMM MPOBEACHUS OTJEIbHBIX 3TANlOB paboT U
IpyTU€ JOKYMEHTBI B COOTBETCTBUU C
HOpMaTUBHBIMU TpeboBanusmu Mmeer
MPAKTHYECKUM onbIT: MoaenupoBaHus OTAEIbHBIX
G poBbIX 0510KOB, [IprMeHeHns: KOMITbIOTEPHON
TEXHUKH B ITOITOTOBKE AIEMEHTOB TEXHUYECKON
TOKYMEHTalluu

SHGKTpOHI/IKa H MUKPOIIPOLECCOpHAsA TEXHUKA

3HaeT: IIPUHIUIIBI pa6OTBI OJICKTPOHHBIX 3JICMCHTOB
M3MEPUTETBHBIX YCTPOUCTB U CUCTEM., OCHOBBI
[MPUMCHCHUA MCTOJ0B MaTCMAaTUICCKOTO
MOJIETUPOBAHUS B TPHUOOPOCTPOCHUH., OCHOBHBIE
MpoOIeMBbI CBOEH MTPEAMETHON 00JIaCTH, METOBI U
CpEICTBA UX PEIICHHs; OCHOBHbIE METO/IbI aHAIN3a
1 pacde€Ta CXEM C JJICKTPOHHBIMU 3JIEMCHTAMU.,
MOTYTIPOBOAHUKOBBIEC TPHUOOPHI: MPUHITUT 1EHCTBUS
1 XapaKTCPUCTUKHU; YCHIIUTCIIN: OCHOBHBIC
TEXHUYECKHE MTOKA3aTeNN U KIacCUPUKAIHS;
HpOCTGI\/’IHII/Ie YCUITUTCIIbHBIC KaCKaaAbl; YCUIIUTCIIN
MOCTOSTHHOTO TOKa, Au(depeHinaabHbe

YCUIIUTCIIBHBIC KaCKaabl; ONICPAIIMOHHBIC




YCUIIUTENH: IPUHIIAITBI TIOCTPOCHHUSI, OCHOBHBIE
TEXHUYECKHE MTOKa3aTeNN; MPOCTEUIIINE CXeMbI Ha
OTIEPAITMOHHBIX YCUITUTEISAX; OOpPaTHBIC CBS3H B
YCUIINTENSIX, UX BIMSIHUE HA OCHOBHBIE
XapaKTePUCTUKH U MTapaMeTphbl YCUIIUTENCH;
n30upaTeNbHbIE YCUIIUTEIN U TeHepaTophl Ha
OTIEPAIIMOHHBIX YCUITUTEISX; TPAH3UCTOPHBIC
KacKaJlbl YCUJIEHUSI MOIIIHOCTH; MICTOYHUKU MTUTaAHUS
DIIEKTPOHHOM armaparypbl: BBIIPSIMUTEIH,
CryIaXuBaromye GUIbTPHI, CTAOMIN3aTOPBI TOKA U
HATPSDKEHUS; KITFOUEBOM PEXHUM paboThI
TPaH3UCTOPOB, METObI YITYUILIEHUSI XapaKTEPUCTUK
TPAH3UCTOPHBIX KIIFOYEH; UMITYJIbCHBIN PEKUM
paboTHI OTEPAIIMOHHBIX YCUTTUTENEH, KOMIapaTophl
HATPSDKEHUS, MYJTBTHBHOPUTOPBI, T€HEPATOPHI
TPEYTOJIbHOTO U MUJI000Pa3HOTO HANPSKEHUS;
OCHOBHBIE XapaKTEPUCTUKHU U MTApaMETPhI
JIOTHYECKUX JIEMEHTOB; CXeMOTEXHHUKA U
0COOEHHOCTH JIOTHYECKUX DIIEMEHTOB Ha
OUIMOJISIPHBIX U MOJIEBBIX TPAH3UCTOPAX;
(YHKIMOHATBHBIE Y3JIbI MUKPOTIPOIIECCOPHBIX
YCTPOMCTB: TPUTTEPHI, PETUCTPHI, CYETUYUKH,
MYJIBTUTUIEKCOPBI, IEMYIBTUILIICKCOPBI U
nemudpaTopsl, CyMMaTophbl U CpaBHUBAIOIIHE
YCTPOICTBA; 0COOCHHOCTH CXEMOTEXHUKH
M3MEPHUTENBHBIX YCTPOMCTB: MPeoOpa3oBaTeIu
HATPSDKEHUS B TOK, U/I€aIbHBIC BRIIPSIMHUTEIIH,
(GYyHKIIMOHATBHBIE TPE0OpPa30BaATEIN; HHTETPATTLHbIE
YETHIPEXKBAIPAHTHBIE TIEPEMHOKUTEIN
HaNPsHKEHUI; THCTPYMEHTAIbHbIE YCUITUTEIN;
MPOEKTUPOBAHNE AaKTUBHBIX (DUIIBTPOB;
M3MEpHUTENbHBIE TPeo0pa3oBaTeNn s
[PE3UCTUBHBIX U EMKOCTHBIX JaTYMKOB., OCHOBHBIC
STarbl IPOEKTUPOBAHHUS IIEKTPOHHBIX YCTPOICTB:
OT TEXHHUUYECKOTO 33/IaHUS 10 CXEMBI IIEKTPUYECKON
MPUHLIUIINATIBHON; COBPEMEHHBIE TPOTrPAMMHBIE
CpeACTBa MOATOTOBKU KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOM IOKYMEHTALIMHU. YMEET:
aHAJIM3UPOBaTh, CAHTE3UPOBATh U HCCIIE0BATh
TUIIOBBIE AJIEKTPOHHBIE CXEMBbI, HCIIOJIb3yEMbBIE B
npUOOPOCTPOCHHH. , TTIOJIB30BATHCS
M3MEPUTENbHBIMU MTPUOOPAMU., TPUMEHATh
METOJIOJIOTHIO HAYYHOTO MTO3HAHUS M UCTIOIb30BaTh
e€ B MPaKTUYECKOU JESATEIIbHOCTH B 00JIACTH
npUOOPOCTPOCHHUSI, OIH30BATHCS COBPEMEHHBIMH
CpelICTBaMH pa3pabOTKU MPOEKTHOMN TOKyMEHTAIIUH.
lMeeT MpakTUYECKUN OIIBIT: pacdyeTa peXKUMOB
pPabOTHI AIEMEHTOB AIEKTPOHHBIX YCTPOICTB;
[pa3yMHOTO BBIOOpa U3 UMEIOIIEToCcs Habopa
CEpUITHO BBIITYCKAIOLIUXCS AIEMEHTOB
HEOOXOIMMBIX; CHHTE3a 3a/IaHHBIX [TapaMeTPOB
DIIEKTPOHHBIX YCTPONCTB, B TOM YHUCIIE
U3MEPHUTENBHBIX., IPOBEICHUST KOMIUIEKCA
W3MEPEHUN 110 3aJJaHHOM METOIUKE.,
CaMOCTOSITEILHOTO OOY4YEHHUSI HOBBIM METO/IaM
MCCIIeI0BaHMsI B Mpo(heCCHOHAIBHON 00J1aCTH.,




[pelIeHus TPOCKTHBIX 3a/1a4 C UCTIOIb30BAHUEM
WHGOPMAIIMOHHBIX TEXHOJIOTHH.

OCHOBBI IPOEKTUPOBAHUS TPUOOPOB U CUCTEM

3HaeT: OCHOBBI CUCTEMHOIO IOIX0/1a, OOIIHE
MPUHLIMIIBI U METOABI KOHCTpyupoBanus JC;
OCHOBHBIE JIeCTa0MIM3UPYIOIIHE (PAKTOPHI U
METOJIbl UX KOHCTPYKTHUBHOTO OCJIA0JICHHUS;
ocHoBHbIe TpeboBanus ECKJI k BbIoTHEHUIO
YepTEKEN, CXEM M TEKCTOBON JOKYMEHTALIMU
n3nennii 9C, OCHOBBI METPOJIOTHYECKOTO
oOecrieyeHus: pa3paboTKH U KOHCTPYUPOBAHUS
uznenuit 9C Ymeer: BoiOupars aeMeHTHY10 6a3y B
COOTBETCTBUH C YCJIOBUSIMU DKCIUTyaTalluu U
[IPUHATHIM KOHCTPYKTUBHBIM penieHneM JC;
MIPOBOJIUTH MPOCTEMNIINE KOHCTPYKTOPCKHE PaCUEThI;
0(QOpMIIATH KOHCTPYKTOPCKYIO TOKYMEHTALIMIO Ha
netranu u coopounsle euHUIBI C B COOTBETCTBUU
¢ TpeboBanusimu ECKJI, YuutsiBate TpeGoBaHuUs 1O
METPOJIOTHUECKOMY 00€CIIeYeHHIO MTPU BIOOpE
PIIEMEHTHOM 0a3bl B COOTBETCTBHHU C YCIOBUSIMU
DKCIUTyaTallMi U IPUHATHIM KOHCTPYKTUBHBIM
pemenueM OC MMeeT MpakTHYeCKUH OIBIT:
[IpoexTrpoBanust KOHCTpYKLuH JC nepBoro
CTPYKTYpPHOTO YPOBHS; O)OPMIICHHUS
KOHCTPYKTOPCKOM TOKyMEHTallUH C
ucnonb3zoBanreMm CAIIP, Beimonnenus ¢yHkimii no
METPOJIOTHUECKOMY 00eCreueHHIO pa3padoTKu MpU

MIPOEKTUPOBAHUM KOHCTpYKIM DC

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6m1ast Tpy10€eMKOCTh JUCIUIUIMHBI cocTaBiseT S 3.e., 180 4., 93,75 .

KOHTAKTHOU PabOThI

Pacnpenenenue
Bcero | IO ceMecTpaM B Hacax
Bun yae6HO# paboThl
4acoB Howmep cemectpa
7 8
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 180 72 108
AyoumopHvie 3auamusi: 80 32 48
Jlexuuu (JI) 28 16 12
[TpakTHdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI
ayauTopHbIX 3aHaTuil (I13) 28 16 12
JlabGopatopusbie pabotsl (JIP) 24 0 24
Camocmosmenvras paboma (CPC) 86,25 | 35,75 50,5
C IPUMEHEHHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOT U 0
Kypcosoit 50,5 0 50.5
[Ipe3eHTaruu mo pa3IMIHBIM HATIPABICHUSIM HE OTIMCAHHBIX B 3575 | 3575 0
JIEKIUSAX, HO HEOOXOIMMBIE ISl YCIICIIHOTO 3aBEPIICHUS Kypca ’
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 13,75 | 4,25 9,5
Bun koHTpos (3aueT, aud.3a4et, IK3aMeH) - 3a4eT sk3ameH,KI1

5. ConeprkaHue TUCUHMILIIMHBI




Ne
paznena

Haunmenopanue PasaciioB JUCHUTIIIIMHBL

O0bem AYAUTOPHBIX 3aHATHI 110 BHUJIAM B yacax

Bcero JI 113

JIP

1 ek

80 28 28

24

5.1. Jlekuun

Ne
JIEKIIMHA

No
paszena

HanmenoBanue unm KpaTKO€ COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

0

1

00630p

2 Ucnonp3oBanue C++

3aryck nmporpaMMHoro obecneuenust daiin cstartup.cpp
[Iporpamma Ha C++ Co3znanne C++ mpoekrta u padora B AR
Workbench Beibop MukpokoHTposuiepa 3ammyck B pexxume
OTIIQAKH 3aIyCK IPOEKTa B PEKUM CUMYIISIIMU Bri6op
BHYTPHCXEMHOTO omiagunka CTpykrypa npoekra JlobaBneHue
(aiina (cstartup.cpp) B mpoekT HaganpHasi CTpyKkTypa MpoeKkTa
JlocTym k nanke npoekta CTpykTypa manku npoekra Vizmenenue
CTPYKTYyphI IpoekTa PuHaIbHas CTPYKTypa IPOeKTa
OxoHuaTenbHast HACTPOIKa MPOEKTa

3 Opranu3zanus namsTa

Opranuzanus namMsaTH apXUTEKTYp MUKPOIPOLIECCOPOB
Apxurektypa @onHelimana ["apBapackas apXxuTekrypa
Hactpoiika oGnact mamsaTi B komnoBirke OObeKTHBIN (aiin u
cerMeHThl ATpuOyThl cerMeHToB lIpenonpeneneHHble UMeHa
cermeHToB B AR Workbench ®aiin HacTpoliku KOMIIOHOBIIIMKA
Hacrtpoiika creka Crek [IpaBuna 3aanns pazmepa cTeka
YcranoBka pazmepa creka KoHTpons 3a pa3mep crekom JlocTyn
K JJaHHBIM 110 aHaiu3y pasmepy creka Kyda Onpenenenue
pa3zMepa Kyuu

4 TlopTupyeMoCTh
IIPOEKTa

Tumne! nanueix BetpoeHnnsie Tunsl MogupuKaTops! THIIOB
JaHHBIX Pa3MCpI>I THUITIOB JaHHBIX ITonn30oBaTeILCKUE TUIIEI
[IceBnonuMel TuoB HesiBHOE npeoOpa3oBanue TUNIOB SIBHOE
rpeoOpa3oBaHMe TUTIOB static_cast reinterpret cast

5 ITamaTh
MHUKPOKOHTpOJIEpa
CortexM4

Opranuzanus [Tamsatun mukpokontposuiepa CortexM4 [lamate
IUI pacronokeHus JaHHbIX [laMaTe mo pyHKIuu(KOMaHIbl)
Ykazarenu B3situe agpeca U pa3bIMEHOBaHUE yKa3aTesl.
Onepanuu Haj ykazatensimu CloKeHHe yKa3zareen
KoHCTaHTHBIN yKa3aTenb U yKa3aTellb Ha KOHCTaHTy Ccbuika
Peructp Peructpsl o0miero HazHadeHust OnepaTuBHbBIE PETHCTPHI
BcenomorarensHble peructpsl CrienuanbHble perucTpbl Peructp
crerranbHOro Ha3HaueHus [Ipumep peructpa crnennaibHOTO
HazHaueHus JlocTyn K perucTpy crelnuaibHOro Ha3HaueHUs
Pabota c peructpamu nepudepun yepes3 ooeptky Ha C++
Hexoropbie MoMeHTHI ipu pabote ¢ o0epTkoit C++ ais
PETUCTPOB

6 Bb130BbI QyHKIHMI 1
OIIepaTopsbI

Cornamenue o6 Bei3oBax Oo0wsBinenne pynaknnn Kommonoska C
u C++ xozna Bxon B pynkmro Berxon u3 ¢pynkmuu Oneparopsl
Apupmernueckre oneparopsl Jlormuecknue onepaTropbl
[ToGuTOBBIE OIIEPATOPHI

7. MUKpPOKOHTpOJLIEP
ST32F411RE u cucrtema
TaKTUPOBAHUS

XapaKTepUCTUKU MUKPOKOHTpoOJLIEpa, biok nuarpamma
MUKPOKOHTpOJIIEpa, [lonoIHUTEIbHbIE 0COOCHHOCTH
MUKpPOKOHTposiepa, CucreMa TaktupoBaHus Monyib
TakTupoBanus. da3oBas noacTporika yactorsl PLL
JIONOTHUTENBHBIE TEHEPATOPHI TAKTOBOM 4acTOThI Peructp

yIpaBieHHs 4acToTol. Peructp ynpasnenust yactoroi. Peructp




KOH(UTYypanuu yacToTsl. Beibop ucrounmka Peructp
KOH(UTYpaIlUy 9acTOThI. JlenmuTenn AIropuTM HaCTPONKH
4acTOTHI

8 ITopTh! 001IETO

OCHOBHBIE XapaKTePUCTUKU, Pa3muuHbIE pexUMBbI PabOTHI
noptoB, [{udporoii pexum, [{udposoit Beixox, [ludposoii Bxox,

Ha3Ha4YEHUs Peructpsl noptoB o01iero Ha3HaueHus: Pabora ¢ mopramu B 2
pexxrMe 0011ero Ha3HAYeHUS
ACHHXPOHHBIH crtoco0 nepesayu TaHHbIX — TaKoM crocoo
nepenadr UGpPOBLIX JAaHHBIX OT MepelaTuuKa K MPUEMHHUKY 110
[10CJIEIOBATEILHOMY HHTEP(]ECy, TPU KOTOPOM JIaHHBIE
nepeaaTces B JIto00H MOMEHT BpeMeHu. CUHXpOHM3ALUs UIeT
8 CHHXpOHHBII 1 110 BpeMEHH — NPUEMHHK H NIEPEJATIHK 3apaHee
B —— JI0rOBapuBalOTCs O TOM Ha Kakoil yactore OyzneT uATH 0OMeH )
HHTepdCHCH CHHXpOHHBI CLIOCO0 Mepeayn JaHHbIX - CII0CO0 nepeau
U(PPOBBIX JaHHBIX IO MOCIEI0BATEIILHOMY HUHTEep(deiCy, pH
KOTOPOM NPUEMHHKY U NIEpeaTYuKy U3BECTHO BpeMs iepeadu
TaHHBIX, TO €CTh, IEPEIaTYNK U MPUEMHUK paboTaroT
CHUHXPOHHO, B TakT. AcuHXpoHHbIN nutepdeiic UART Monynb
UART B MuxkpokonTposuiepa STM32F411
OnHa U3 OCHOBHBIX 33/1a4 TaHMEPOB B MUKPOKOHTPOJLIEPAX 3TO
OTCUMTHIBATh TOYHBIE MHTEPBAJIBI BpeMeHu. Ho, momumo storo
TaliMepbl MOTYT HUCIIOJIL30BAThCS ISl H3MEPEHHUS YacTOThI,
repuoaoB, renepanuu [HI1MMa u nepeMeHHbIX CUTHAIOB
9 Taiimepsl paznmuuHoi popMbl. CuCcTeMHBIN TaliMep PerucTpel cuctemuoro | 2
TaiiMepa AJNTOPUTM pabOThI C CUCTEMHBIM TaliMepoM TaliMepbl
TIM2 u TIMS, ocHOBHBIE 0COOEHHOCTH PerucTpsl TaiiMepoB
TIM2 u TIMS Taiimepsr TIM2 u TIMS HauanbeHas 3amyck
Taiimepsl TIM2 u TIMS pexxum cueTa 10 3HaYEHUS
10 TpepbiBats HpepBIBaHI/IUe, BU/JIbI TIPEPHIBaHMIA, TAOIUIAa BEKTOPOB )
[pepbIBaHUM
11 OnepanyioHHble
CUCTEMBI PEAIIBHOTO Onucanne OCPB FreeRtos O6eprka nHax FreeRtos 2
BPEMEHU
12 Mexanu3mbl
CHHXPOHU3AIMHU MMOTOK B Ouepenu, COOBITHS, MBIOTEKCHI 2
PTOC
13 00Tl O6bexTHO -OpHEHTUPOBAHHOE MPOTPAMMHUPOBHUE 1
[Tonmumopdusm, Uukancynsuus, HacnenoBanue
Ocnoguble xapakrepuctuka AL, TouHoCTh, HEMTUHEHHOCTD,
14 AnanoroBo- paspenieHne, omudKka KBAaHTOBAHUS, YaCTOTa JUCKPETU3AIINH.
[Tudposoit Tunbr AT AT mukpoxonTposepa STM32F411 1
npeoOpa3oBTETh Ocob6ennoctu ALIIT mukpokonTposmepa STM32F411 Pexum
OJJMHOYHOTO0 NnpeoOpa3oBanust Pesxum ckaHupoBaHusi Peructpsl
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HaumeHnoBaHue nin KpaTkoe cofepkaHue MPaKTUYeCKOTo 3aHATHS, CEMUHapa BO
3aHATHA|pa3eNna)
4acoB
3HAKOMCTBO C JIABOPATOPHBIM MHCTPYMEHTAPUEM. llens paGoTsi:
1 1  |o3HAKOMUTCS C OTJIAJOYHBIMU IJIATAMHU U HHCTPYMEHTaMH pa3pabOTKu AJis 4
MukpokoHTposuiepa STM32F411RE.
) 1 W3mepenne Hanpspkenus ¢ momoinnsio AL [ens paGoTel: 03HaKOMUTCS 4
[PUHIIMIIOM W3MEPEHHUs] aHAJIOTOBBIX CUTHAJIOB U IIpeoOpa30BaHusl UX B LUGPOBOH




BT
3 1  |Coznmanue npocTeiieii mporpaMmbl AJisi U3MEPEHHsI HalPsKEHUS 4
4 1  |Pa3paboTka MHOTOIIOTOYHOTO MPHIIOKEHUS I MUKPOKOHTPOIIIEpa 4
5 1 |Co3manue apxutektypsl 110 u3mMepuTenbHOro ycTporcTBa ¢ momoibio ML 4
6 1  [Pa3zpaboTka neTambHON apXUTEKTYPHI ISl HK3MEPUTEIHHOTO YCTPOUCTBA 4
7 1  [Pa3zpaboTka Koja 1Mo AeTaIbHOU apXUTEKTYpe ISl K3MEPUTEIHHOTO YCTPOUCTBA. 4
5.3. JIaboparopHbie padoThI
Ne Ne . Kon-Bo
sansTus | pasaena HaumeHnoBanue nin KpaTkoe cofep:KaHue 1adopaTopHOi paboThI 4ACOR
1 1 Cosnanue npoekra B IAR 4
2 | HacTtpoiika 4aCcTOTbI TAKTUPOBAHMS 4
3 1 HacTpoiika noptoB 4
4 1 PaboTa ¢ npepbIBaHUSIMHU 2
5 1 Pa6ora c PTOC 2
6 1 Pabota ¢ Talimepamu 4
7 1 Pa6ora c UART 4
5.4. CamocrosiTesibHasi padoTa CTyIeHTa
Beimonaenne CPC
Cricox uTeparypsl (¢ yKa3aHUEM pa3JiesioB, TIaB, Koa-
Tomsun CPC CTpaHHI) / CChIIIKA Ha Pecypc Cemectp B0
JacoB
Jlexunn, Pobept JIadope. OObEKTHO-OPHUEHTHPOBAHHOE
nporpammupoBanue B C++, cenudukanuu
. MUKPOKOHTPOJIIEPA:

Kypeosoit httpg//wwvgst.coﬁl/resource/en/reference_manual/rrn03 94 8 30,3
-stm3214 1 xxx42xxx43xxx44xxx45xxx46xxx-advanced-
armbased-32bit-mcus-stmicroelectronics.pdf

[Ipe3eHTanuu 1Mo pa3jmIHbBIM

HATIPABTCHUAM HE OMHCAHHbIX .HGKII-I/II/I, crierMpUKAITd MUKPOKOHTPOJIIepa:

B JIEKIHSX, HO HEOGXOTMMBIE https://www.st.com/resource/en/reference_manual/rm0394 7 3575

151 yCTIGITHOTO 3aBepIICHs -stm32141xxx4}2xxx43xxxfl4xxx45xx7?46xxx-advanced-
iypca armbased-32bit-mcus-stmicroelectronics.pdf

6. Tekymuii KOHTPOJIb YCNIEBAEMOCTH, POMEKYTOYHAS aTTeCTANMNSA

KonTpons kauecTBa 0cBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHrem o 6aTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabHusie meponpusitus (KM)

HasBanue -

Ne | Ce- Bun Makc. THIBA-

KOHTpoJbHOTO [Bec [Topsimox HauKcneHus: 6amIoB

KM|mectp| xoHTpOIIS MEDONDISITIS Oamn eTCs B

poIp A
Texymuii ITporpammHuoe ce 1abopaToOpHbIE CAAHBI, OTYETHI CJAHbI
1 7 KOHi/ oIl obecrieuenre | 1 | 0 |1 MUHUMaJIbHOE KOJIMYECTBO MPOIMYCKOB [3a4ET
P U3MEPUTEIIbHBIX 0 JICKIHSM.




IIPOLIECCOB
5 - KypCcOBOM CJielaH, CJ1aH BOBPEMS,
MOSICHUTEIbHASI 3al1CKa BBHITIOTHEH
KaueCTBEHHO, HET 3aME4YaHMii, IPOBEICHA|
Mpe3eHTalus paboThl yCTpONCTBA
4 - KypcoBoOii clienaH, C1aH BOBpPEMs,
[MOSICHUTEJIbHAS 3aICKa BBIITOJIHEHA C
[IporpammHuoe
3aMedaHusIMHU 10 onucanuto pabotsl 110, [kyp-
Kypcosas obecrieueHue
2 8 - 5 [mpoBeneHa mpe3eHTaIus paboThI COBBIE
paboTa/mPOEKT| H3MEPUTEITHHBIX 9
yCTpoiicTBa [TPOEKTHI
MPOLIECCOB .
3 - KypcoBO# c/ieNiaH, c/ilaH He BOBpeMH,
[OSICHUTEJIbHAS 3aIMCKa BBIIIOJIHEHA C
CYILIECTBEHHBIMU 3aMEYaHUSIMHU 110
onucanuio padotsl 10, npoBenena
Mpe3eHTalnus paboThl yCTpOHCTBA
2 - KypCcOBOM HE C/IaH.
[IporpammHuoe .
[Tpome- porp HeTt 3amomkeHHOCTEN
o0ecrieueHue .
3 8 KYTOYHAS - 5 |OnnaiiH TECT B 3aBUCUMOCTH OT DK3aMeH
M3MEPUTEIBHBIX
arTecTanus KOJIMYECTBA MPABUILHBIX OTBETOB
IIPOLIECCOB

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun npomexyTouHOM
aTTeCTalluH

[Ipouenypa npoBeaeHus Kputepuu onieHnBanus

3a4cT

OTBCTHI HAa KOHTPOJILHLIC BOIIPOCHL 2.6 ITonoxxeHust

CraHbl BCe OTYETEI, BCE JICKIIMH, B oT4eTax |B coorBeTrcTBMM C mil. 2.5,

6.3. OneHo4yHbIe MATEPUAJIBI

KommereHumn

PesyibTarsl 00ydeHns KM

[1K-3

3HaeT: HpaBI/IJ'Ia MMOATOTOBKHU 3JICMCHTOB ITPpOT paMMHOﬁ AOKYMCHTAIUU, IIporpamMmm

I[MPOBCACHHA OTACIIBbHBIX 3TAIlOB pa60T " ApYyTuX JOKYMCHTOB B COOTBETCTBHHU C +

HOPMAaTHBHBIMU TpCGOBaHI/I}IMI/I

[1K-3

YMmeer: [IpuMeHATh IpOrpaMMHBIE CPENCTBA MOATOTOBKH JTOKYMEHTALUH, IIPOrpaMMm
[IPOBEJCHMSI OT/IEIbHBIX 3TANIOB padOT U IPYTHX JOKYMEHTOB

[1K-3

MMeeT npakTuyeckuii onbIT: PaboThI CO crienuanu3upoBaHHBIM IPOrPaMMHBIM
oOecrieyeHreM NpH peann3alui U3MEPUTEIbHbBIX POIIECCOB

[1K-8

3HaeT: CriocoObl MPOBEAECHUS HANAIKU U IPOTPaMMHBIE CPE/ICTBA, CIIOIb3YyEeMble
U1 pa3pabOTKH, TPOU3BOJCTBA U HACTPONKHU MPUOOPHON TEXHUKH PETYIHPOBKH
000pyI0BaHNUs1, HACTPOHKHU MPOrPaMMHBIX CPEJCTB, UCIIOJIB3YEMbIX JJIs pa3paboTKH,
MPOM3BOJCTBA M HACTPONKHU NMPHOOPHON TEXHUKH

[1K-8

Ymeert: [IpoBoaNTE HANMAAKY M PETYIHUPOBKY 000pYIOBaHHS, HACTPOUKY
MPOTPAMMHBIX CPEJICTB, HCIIOIB3YEMBIX IS Pa3pabdOTKH, MPOU3BOJICTBA U HACTPOHKH
NprOOPHOI TEXHUKU

[1K-8

VMeeT npakTudeckuid ombIT: PaboThl ¢ MporpaMMHBIMU CPECTBAMH,
MCII0JIB3yEeMbBIMU TSI pa3paOOTKH, TPOU3BOJICTBA U HACTPOUKH MTPUOOPHON TEXHUKH

cDOH,Z[I)I OOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHHAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI




IHeuaTHas yyeOHO-MeTOAMYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUmMepamypa:
1.  Bacumnbes, A. E. MukpokoHTposiepsl : PazpaboTka BcTpanBaeMbIxX
npuioxkeHuii [ Tekct] yaeOHoe mocoOue /it By30B 10 crniermaibHocT 220201
"Vmp. u uadopmaruka B TexH. cuctemax" A. E. Bacunbes. - CI16.: BXB-Ilerepoypr,
2008. - 298 c. un. 24 cM. 1 37IEKTPOH. ONT. JUCK
2. bpoaun, B. b. MukpokoHTposiepsl : ApXUTEKTypa,
nporpammupoBanue, uarepgeiic [Teker]| B. b. bponun, U. Y. Hlarypun. - M.:
OKOM, 1999. - 398 c. ui.

6) OononHumenvbHas Iumepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0isi Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. Jlekmum

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CnmyoeHma:
1. Jlekuum

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

Her
[Tepedyens ncmoap3yeMOro mporpaMMHOTO 00eCTICUeHHUS:

1. TAR Systems-IAR Embedded Workbench for ARM Kickstart 8.22(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pYIOBaHNE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun zanaruii | Ne ayn. IpeAyCTaHOBJIEHHOE IPOrpaMMHOE 0OecrieueHre, UCTIONb3yeMOoe IS
pas3IMYHbBIX BUIOB 3aHATHH

JlaboparopHsbie

537 (36) [KomnbroTepbl
3aHATUS

Jlaboparopusie [JIOT

KOMIIBIOTEP, OTJIaJOYHbIE I1I1AThI
3aHATUSA (J10T) P, A

NOT
(10T)

Jlexun KOMITIBFOTCPBI, HHTCPHECT




