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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

[lepeueHb npeANISCTBYIOMNUX AUCIUTUINH, [lepeueHs mocIEAYIONIMX AUCIIUTLINH,
BUJIOB PabOT yueOHOro IjiaHa BUJIOB paboT

Wudopmarika 1 IporpaMMHApOBaHHE,
MHuUKpOIIpoIiecCOpHasi TEXHUKA U KOMITBIOTEPHI B
prOOPOCTPOEHNUH,
HayuHo-nccrenoBatenbckas padora,
[[pakTUKyM 1O U3MEPUTEIbHBIM U
MH()OPMAIMOHHBIM TEXHOJIOTUSIM

He npenycmorpensl

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IPpY OCBOCHUH JJAHHOM AMCLMIUIUHBI M IPUOOPETEHHBIM B PE3YIbTaTe OCBOCHUS
NPEALIECTBYOIUX JUCUUTLINH:



Hucuuninmnza

TpeboBanus

[[pakTUKyM O U3MEPUTEITBHBIM U
H(OPMAIMOHHBIM TEXHOJIOTHSIM

3naet: HopmaruBHyto 60a3y 1o moAroToBke
2JIEMEHTOB JIOKyMEHTALIUH, IPOTpamMM MPOBEICHUS
OTJENIBHBIX ATAOB PaboT U APYTUX TOKyMEHTOB B
0071aCTH N3MEPUTENHHBIX U HHHOPMAITMOHHBIX
TexHoJoruii, Cnoco6s! cOopa 1 aHaJIM3a HayYHO-
TEXHUYECKOW MHPOpMAIIUU, YCTPOHCTBO THITIOBBIX
cucTeM, pruOOpOB, AeTajei u y31I0B Ha
CXEMOTEXHHUECKOM U AJIEMEHTHOM YpPOBHSX YMeeT:
[TonroraBnuBaTh 3MEMEHTHI JOKYMEHTAIIUH,
porpaMM MpOBEACHUS OTJEIbHBIX 3TANIOB paboT U
Npyrue JOKYMEHTHI B COOTBETCTBUH C
HOpPMaTUBHBIMU TpeboBaHms MU, OOpabaThIBaTh
Hay4YHO-TEXHHUUYECKYI0 MH(OPMAIIHIO C
MPUMEHEHUEM COBPEMEHHBIX MPOTPaMMHBIX
CpeICTB, AHAIM3UPOBATH U PACCUUTHIBATH TUTIOBBIC
CUCTEMBI, IPUOOPHL, AeTanu U y31sl NMeer
NpPaKTUYECKHi OmbIT: PabOTHI C MPOrpaMMHBIMH
CpEeICTBaMH IMOATOTOBKU TEXHHUUECKOMN
nokymeHTaruu, OpopmiieHHs pe3ylIbTaToB
HCCIIeIOBaHUM, PacueTa TUIIOBBIX CHCTEM,
npuOOpPOB, IeTaslel U y3JI0B

WHudpopmaTika 1 IporpaMMHUpOBaHHUE

3HaeT: TEXHOIOTUU 00pabOTKU YHCIOBOM
WH(OPMAITIH C TIOMOIIIBIO JIEKTPOHHBIX TAOJIHII,
OCHOBHBIE BO3MOKHOCTH MAKETa MPOTrpaMM o
ABTOMATH3AIMN MH)XCHEPHO-TEXHUUECKUX PACUCTOB,
Ha3HaueHue, nHTepdeiic, BU3yaan3anus JaHHbIX.,
MPUHITUIIBI, TEXHOJIOTUU U TTPOTOKOJIBI
KOMITbIOTEPHBIX CETEN; OCHOBBI KOMILJIEKCHOMN
3aIUThl HOOPMAIIMHN B KOMITBIOTEPHBIX CHCTEMaX;
mrdpoBaHre HHPpOPMALIUY; TTOHITHE IIEKTPOHHOMN
MOJIITMCH; TIOHATHE WH()OPMAITMOHHON
0€30MacHOCTH, BHJIbI YTPO3; KOMIILIOTEPHBIE
BHUPYCHI, BUPYCOIOI00HBIC TPOTPaMMBbI, BUIBI
QHTUBUPYCHBIX mporpamm., Knaccudukanus
nporpamMmmMHOro obecrieueHus. [lonstrae u
Ha3HAUYCHHE CUCTEMHOTO U CITYKeOHOTO
(CepBUCHOTO) MPOTPAMMHOTO 00ECTICUCHUSI.
Onepannonnsie cuctembl. CTanaapTsl opopmieHUs
noxymenTaruu [10 ECII/I., ocHOBBI Teopun
uHGOpPMAINH: TIOHSATUE U CBOMCTBA MH(OPMALIUH.
Mepbl U eUHUIIBI TPEACTABICHUS, U3MEPEHUS U
XpaHeHus: ”HPOPMAITUH., TEXHUIECKUE U
MIpOrpaMMHBIE CPEJICTBA PeaTN3aluN
WH(GOPMAITMOHHBIX TEXHOJIOTUI; TIIOOAIbHEIE U
TTOKaJTbHBIE KOMITBIOTEPHBIE CETH; COBPEMEHHBIC
SI3BIKM TIPOTPAMMHPOBAHHSI, TPOTPAMMHOE
obOecrieueHrne U TEXHOJIOTHH TTPOTrPaAaMMHUPOBAHHS;
CpE/CTBa aBTOMAaTH3alU1d MAaTEMaTHUYECKUX
PacyeTOB. COBPEMEHHBIE SI3BIKH
MPOrpaMMHUPOBaHUs, IPOTPaMMHOE 0OecTIedeHHEe U
TEXHOJIOTUU TTPOTPAMMHUPOBAHUS; CPEICTBA
ABTOMATH3AI[MN MaTeMAaTUYECKUX PACUETOB. YMEET:
MCITI0JIb30BaTh COBPEMEHHBIC HH()DOPMAITHOHHBIC

TCXHOJOI'MHY U IIPOTIrPpaMMHOC obOecrieucHue IIpu




[peIeHnH 3a1a4 MPUOOPOCTPOCHHUS; CO3/1aBaTh
MpoCThIe Oa3bl JAHHBIX; pa3padaTbIBaTh
pOorpaMMHOE 00ecIieueHIe HECIOXKHBIX 3a/1ad.,
MCIIOJIb30BaTh BOZMOKHOCTH BBIYMCIUTEIBHON
TEXHUKH U ITPOTPAMMHOTO 00€CTICUCHsI, PEIIaTh
MPOCTHIE 3a/1a41 aJTOPUTMHU3ALINY, CO31aBaTh
MPOrpaMMBbI Ha SI3bIKE BHICOKOTO YPOBHSI.
MCIIOJIb30BaTh BOZMOKHOCTH BBIYMCIUTENBHON
TEXHHUKH U ITPOTPAMMHOTO 00€CTICUeHHsI, PEeIlaTh
MPOCTHIE 3a/1a41 aJTOPUTMHU3ALINH, CO31aBaTh
MPOrpaMMBbI Ha SI3bIKE BHICOKOTO YPOBHSI. ,
MCIIOJIb30BaTh BOZMOKHOCTH BBIYMCIUTEIBHON
TEXHHUKH U TTPOTPAMMHOTO 00€CIICUCHHSI; peIaTh
MPOCTHIE 3a/1a41 aJTOPUTMU3ALINHI; CO3/1aBaTh
MPOrpaMMBbI Ha SI3bIKE BRICOKOTO ypOBHS. Mmeer
MPaKTUYECKUH OIBIT: 00paOOTKH TEKCTOBOM
WHGOPMAITNH; CO3aHUS IJICKTPOHHBIX
Mpe3eHTAIHil; BHITOTHEHUS 2JIEMEHTOB
HOPMATHUBHBIX TEXHUYECKHUX JOKYMEHTOB U3
komruiekca ECII/I., paGoTel ¢ cuctemamu
MPOrPaMMHUPOBAHUS; TPUMEHEHUS 00TadHBIX
cepBucoB NHTEepHETA., pa3pabOTKU TEKCTOBOM,
MPOrPaMMHOM TOKyMEHTAIIUU B COOTBETCTBHUH C
HopMaTuBHBIMU TpeboBanusiMu ECII/]., moucka,
XpaHeHUs, 00pabOTKH, aHAIN3a U TIPE/ICTABICHUS
WH()OPMAITMOHHBIX PECYPCOB; PabOTHI €
AIIEKTPOHHBIMH PECypcaMu HayqyHOH ONOIHMOTEKH
FOVYpI'Y., paboThl HA KOMITBIOTEPE C MPUKIIATHBIMHU
MPOrPaMMHBIMH CPEICTBAMU; HABBIKAMU
MPOrpaMMHUPOBAHUS U MaTEMaTHYECKOTO
MOZIETUPOBAHUS.

MUKpOITPOLIECCOPHAst TEXHUKA U KOMIIBIOTEPHI B
pUOOPOCTPOCHUH

3naeT: CrocoObl pa3paboTKU U MOJECIUPOBAHHS
CXEMBI OTJIEIbHBIX IU(PPOBBIX OIOKOB U BCETO
c0kHO(yHKIIMOHAIBHOTO O110Ka, HopmMaTuBHYy10
a3y MOArOTOBKU OTJEJbHBIX BUJIOB TEXHUUECKOM
NOKyMeHTauuu Ymeer: [IpuMeHaTs
MUKPOIIPOILIECCOPHYIO TEXHUKY U KOMIIBIOTEPHI B
MOJIETTUPOBAHUYU CXEM OTAEIBHBIX TUPPOBBIX
OJIOKOB M BCETO CIIOKHO(YHKIIMOHAIBHOTO OJI0Ka,
[lonroraBnuBaTe 3JIEMEHTHI JOKYMEHTALIUH,
porpaMM IMPOBEACHUS OTJEIbHBIX 3TANlOB paboT U
IpyTU€ JOKYMEHTBI B COOTBETCTBUU C
HOpMaTUBHBIMU TpeboBanusmu Mmeer
MPAKTHYECKHUM onbIT: MonenupoBaHus OTAEIbHBIX
G poBbIX 0510KOB, [IprMeHeHnsT KOMITbIOTEPHON
TEXHUKH B ITOITOTOBKE AIEMEHTOB TEXHUYECKON
TOKYMEHTalluu

HayuHo-uccnenoBarenbckas padora

3HaeT: Tanbl BHIMOJIHEHNS HAyYHO-
HCCIIEI0BATENIbCKONW PaOOTHI., METO/IBI TOMCKA
Hay4YHO-TEXHUYECKON MHPOPMALIUN; UCTOYHUKHI
peseBaHTHOM Hay4yHOU MHpOpPMaLUH.,
QHAJIM3UPOBATh HAYYHO-TEXHUYECKYI0 HHPOPMALIHIO
U pPE3ybTaThl HAYYHBIX UCCIIEIOBAaHUN. YMEET:
ONPENEATh KPYT 3a/1a4 B paMKaXx I10CTABJICHHON
TEXHUYECKOW MPOOIeMbl U BBIOMPATh ONTUMAJIbHBIE

croCcO0BI €€ pelIeHusl., TPUMEHSTh Pe3yIbTaThl




Hay‘IHbIX I/ICCHGIIOBaHI/Iﬁ HpI/I peH_IeHI/II/I HOBBIX
HCCIIeIOBAaTENbCKUX 3a/1a4. MiMeeT npakTuyeckuii
OIIBIT. COCTABJICHUS Hay‘-IHO-TeXHI/I‘-ICCKI/IX BaHaHI/If/’I
1 OTUETOB TI0 PA3HBIM dTaraM Hay4qHO-
HCCJIEIOBATEIHCKON pabOThl B COOTBETCTBUU C
HOPMAaTHUBHBIMU TPEOOBAHMSIMHU., COCTABICHUS
AHAJIUTUYCCKUX O630pOB B HOCTaBHeHHOfI Hay‘-IHO-
TEXHUYECKOM Mmpodieme.

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI cocTaBisgeT 5 3.e., 180 4., 93,75 .
KOHTAKTHOUW pabOThI

Pacnpenenenue no cemectpam
N Bcero B Jacax
Brn yuebnoit paborer 4acoB Howmep cemectpa
7 8

OO6mmas Tpyao€MKOCTh AUCIUTIITMHBI 180 72 108
AyoumopHhvie 3auamusi: 80 32 48

Jlexumu (JI) 28 16 12

[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 28 16 12

Jlabopatopubie padotsI (JIP) 24 0 24
Camocmosmenvuas paboma (CPC) 86,25 35,75 50,5

Kypcosoan 45,5 0 45.5

[TonroroBka K 3K3aMeHy 5 0 5

[TonroroBka nmpe3eHTanuit 6,5 6.5 0

[MoaroroBka k qudQepeHIMPOBAHHOMY 3a4ETy 6,25 6.25 0

Brinonsenre MHAMBUAYAIbHBIX IPAKTUYECKUX 3a0aHUN 23 23 0
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalMs 13,75 4,25 9,5
Bu koHTpoIs (3adeT, 1ud.3aueT, SK3aMeH ) - 3a4eT sk3ameH, KI1

5. Conep:kaHue IMCUUNIMHBI

No O0beM ayIUTOPHBIX 3aHITHH 1O
pasz[_ena HaunmeHoBaHue pa3enoB JUCHUILUIMHEIL BUJIaM B Hacax
Bcero JI 113 JIP
1 Co3nanue 1 3amycK NepBoil MporpamMmsl 171t 12 4 ) 6
MUKPOKOHTPOJLIIEPA
5 Ocob6ennoctu si3pika C++ npu pazpadorke 110 s 12 2 4 0
MUKPOKOHTpOJLIEpa
3 MukpoxoHTposuiep STM32F411, ocHOBHBIE 18 ] 4 6
XapaKTEPUCTUKU U MOJTYJIH
4 |OnepaliOHHBIE CUCTEMBI PEAJIBHOTO BPEMEHNU 18 6 6 6
5 |[IpuHUMIIBI HOCTPOEHHUS APXUTEKTYPhI 20 2 12 6
5.1. Jlekuun
| No | No | HanmeHoBaHMe WM KpaTKoe CoepKaHue JIEKIIMOHHOTO 3aHTUS | Kon- |




JICKITUH

paszziena

BO
qacoB

0630p MupoBoro ombiTa pazpadotku 110 a1 n3MEepUTENTHHBIX YCTPOUCTB HA
npuMepe KomnaHuu MeTtpan

Cpena pa3paboTku mporpamm st MUKpOKOHTpoiuiepa CocTaB MHTETpaIllHOHHOM
cpenbl pazpadbotku IAR Workbench Ilpornecc coznanus ucnonnasemoro oopasa
Tpaucnsuus koga KomnoHoBka kofia 3amyck U 0Ti1a/ika 3ammycK MporpaMMHOTO
oOecrieueHus I/IHI/IHI/IaJII/ISaHI/Iﬂ CTCKa I/IHI/IHI/IaHI/I3aIII/I$[ NEPEMEHHBIX B HYJICBBIC
3HaueHus VHunmanuzanus nepeMeHHbIX 3anyck @ynkunn main() [Ipeumyiectsa
IAR Embedded Workbench

3amyck nporpammHoro ooecnieuenust daitn cstartup.cpp [Iporpamma na C++
Coznanne C++ npoekrta u padora B IAR Workbench Beibop mukpokoHTposiepa
3armyck B peKUMe OTIIAJIKH 3aITyCK MMPOEKTa B PEXKUM CUMYISIIUN BeiOop
BHYTpPHCXeMHOTO oTiiaauuka CTpykrypa npoekra JlobaneHue ¢aiina
(cstartup.cpp) B mpoekt HauanbHast cTpykTypa npoekra J[ocTyn K marnke mpoeKTa
CrtpykTypa nanku npoekra MameHeHne cTpykTypsl mpoekta OuHaibHas
CTpyKTypa npoekra OKoHUYaTeIbHAsT HACTPOMKA MPOCKTA

Opranuzanys NaMsaTH apXUTEKTYP MUKPOIIPOLIECCOPOB APXUTEKTypa
donHeitmana ["apBapackas apxutekrypa HacTpolika o6nactu maMsTa B
komnoBIIMKe OOBEKTHBIN (Paiia u cerMeHTh ATpUOYTHI CETMEHTOB
[Ipenonpenenennpie umeHa cermeHToB B IAR Workbench ®aiin Hactpoiiku
rxoMrioHoBIka HacTtpoiika crexa Crek IIpaBuina 3aganust pazmepa creka
YcranoBka pasmepa cteka KoHTposs 3a pazmep crekoM J[ocTyn K TaHHBIM 110
aHanu3y pazmepy creka Kyda Onpenenenue pasmepa Kyuu

Tunel qanaeIx BeTpoennsie Tsl MoaudukaTtops! TUIIOB JaHHBIX Pazmepbl TUIIOB
nanubix [Tonp3oBatenbckue Tumbl [IceBnonnmsl TumoB HesiBHOE mpeobpas3oBanme
TUTIOB SIBHOE Npeobpa3zoBaHue TUIIOB static_cast reinterpret cast

Opranunzanus [Tamsatu mukpokonTposuiepa CortexM4 [TaMaTh 11 pacnionoxeHus
nanHbIX [TamsTe mon ¢pyHkumMu(koManbl) Yka3atenu B3stue agpeca u
pa3bIMEHOBaHuE ykaszarensd. Onepanuu HajJ ykasareasiMu ClokKeHHue yKazaTesen
KoHcTaHTHBIN yKa3aTenb U yKka3arenb Ha kKoHcTaHTy Ccbuika Peructp Peructpsl
oOriero Ha3HaueHus: OnepaTuBHbIE perucTpbl BenomorarenbHble perucTpsl
CrnennanbHble perucTpbl Peructp cnennanbHoro HazHaueHus [Ipumep perucrpa
CrHenuaIbHOro Ha3HaueHus JlocTyI K perucTpy crenuanbHoro HazHadeHus Pabora
¢ peructpamu nepudepun yepe3 oobepTky Ha C++ Hexoropbie MOMEHTHI TIpU
pabote ¢ 06epTkoii C++ 1 perucTpoB

Cornamenue o6 BeizoBax O0bsBienne Gpynknun Kommonoska C u C++ koma Bxon
B ¢yHkuuio Beixon u3 ¢pynkiun Onepatopsl ApupMeTHIecKue onepaTopsl
Jlornyeckue oneparopsl [IoOMTOBBIEC OTIEPATOPHI

XapaKTepUCTUKU MUKPOKOHTpoIIIepa, biiok 1narpamMmma MUKpOKOHTPOJLIEDA,
JlonosHUTENBHBIE 0COOEHHOCTH MUKPOKOHTpoOJUIiepa, CucTtemMa TaKTUPOBAHMS
Monynb TakTupoBanus. PazoBas nmoacTpoiika yactotel PLL JlononHutenbHbIe
reHEPATOPbI TAKTOBOM 4acToThl Peructp ynpasnenus yactoroil. Peructp
yIIpaBIeHHUs 9acToTol. Peructp kondurypamuu vactorsl. Beroop uctounmka
Peructp xoH(puUrypaum 4actotsl. Jlenurenn AITOpUTM HACTPONKH 4aCTOTHI

OCHOBHBIE XapaKTePUCTUKHU, Pa3nudnbie pesxuMbl paboTel mopToB, Lnpposoii
pexxuM, [udposoit Beixon, Lludposoii Bxon, Peructpsl mopros o01iero
Ha3zHaueHus PaboTa ¢ mopraMu B pexxuMe 00IIero Ha3HaueHUs

10

ACHHXPOHHBIN crioco6 nepeaaun AaHHbIX CHHXPOHHBI CIIOCO0 Mepegayy JaHHbBIX
U IPUEMHUK paboTaroT CHHXPOHHO, B TakT. AcuHXpoHHbIN uHTepderic UART
Monyne UART B MuxkpokonTposuiepa STM32F411

11

O,Z[Ha U3 OCHOBHBIX 3aJa4 TaﬁMepOB B MUKPOKOHTPOJUIEpAX 3TO OTCUUTHLIBATDH
TOYHBIC MHTCPBAJIbl BPDCMCHHU. HO, IIOMHMO 3TOTI'O Taf/'IMepI)I MOTYT HUCIIOJIB30BATbHCA
JJIA UBSMCPCHUA YaCTOTHI, IICPUOA0B, 'TCHCPpAINA IM1Ma u MNEPEMECHHBIX CUT'HAJIOB




paznuuaHoil popmel. CucTeMHsIii Taiimep Peructpsl cucreMHoro taiiMepa
ANTOpUTM paboTHI ¢ cucTeMHbIM TaiiMepoM Taiimepsl TIM2 u TIMS, ocHOBHBIE
ocobennoctu Peructpsl Taitmepos TIM2 u TIMS Taiimepst TIM2 u TIMS
HavaibHag 3anmyck Taiimepsl TIM2 u TIMS pexum cuera 10 3HaUCHUS

12

OcHoBHbIe xapakTepuctuka ALII, TouHoCTh, HEMMHENHOCTD, pa3penieHue,
omMOKa KBaHTOBaHUSA, YacToTa quckpetu3anuu. Tumsl ALIT ATITT
MukpokoHTposiepa STM32F411 Ocobennoctu ALIT mukpokoHTposuiepa
STM32F411 Pexxum onnHOYHOTO Mpeodpa3oBanus Pesxum ckaHupoBaHHS
Peructpsl

13

[IpepbiBaHMe, BUbI IPEPHIBAHUN, TaOIMIA BEKTOPOB MTPEPHIBAaHUIM

14

Onucannie OCPB FreeRtos O6eprtka nan FreeRtos

15

[TpuMuTHBBI CMHXpOHM3aUHU TOTOKOB. Ouepean, CoObiTusi, MailBox, MploTeKCHI

16

O N R

O6bekTHO -OpHueHTHpoBaHHOE TporpammupoBHue [lomumopdusm, Makancynsnus,
Hacnenosanne UML Horamus

N NN

5.2. lIlpakTHyecKkue 3aHATHS, CEMHUHAPDbI

No

SaAHATUS]

Ne

paszena

HanmenoBanune nimm KpaTKO€ COACPIKAHUEC ITPAKTUYCCKOI'O 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

3SHAKOMCTBO C JIABOPATOPHBIM MHCTPYMEHTAPUEM. Llens paGoTsr:
03HAKOMUTHCS C OTIAJA0UYHBIMH IJIATAMH U HHCTPYMEHTaMH pa3paboTKu AJis
MukpokoHTposuiepa STM32F411RE. Co3nats npocTeiinyto mporpammy.

Co3nanue npocreiieit mporpaMmsl A1 ©3MepeHus HanpsbkeHus. Lenb paGoTsl:
03HaKOMUTBCS C MOIX0/I0M K pazpadotke 10 115 u3smMepuTenbHOro ycTponcTsa u
ocobeHHOoCTAMU C++, ONIMAMU KOMIMIISTOPA, HACTPOMKON KY4H, CTeKa.

Coznanne apxutektypsl [10 U3MepUTENBHOTO YCTPOHUCTBA C UCIIONB30BaHUE
RTOS, OOII,, UML Ilens pa®oThl: 03HAKOMUTHCSA € MOIX0A0M K pa3paboTke
apxuTekTypsl [10 a1 u3MEepUTENHFHOTO YCTPOICTBA ¢ UCTIOIB30BaHIE HOTAIIMH
UML, SOLID noaxona k pa3paboTKe apXUTEKTYpPHI.

Pa3paboTka MHOTOIIOTOYHOTO MPWIIOKEHUS I MUKPOKOHTpouiepa Llerns paGoTsr:
03HAKOMHUTBCS C IMOAX010M pa3padoTku I10 11 u3MepHUTEILHOTO YCTPOMCTBA C
ucroiib3oBaune RTOS.

PazpaboTka feTaabHON apXUTEKTYPHI ISl U3MEPHUTEIBHOTO ycTpoiicTBa Llensb
paboThI: 03HAKOMHTHCS C NMOAX0A0M K pa3zpabotke I10 n3mepurensHoro
yCTPOHCTBA U TIepexoioM 00 ol1iero nu3aiiHa K aetanpHoMy ausaiiny [10.

Pa3paboTka Koia Mo JAeTaabHON apXUTEKTYpe I U3MEPUTEIHHOTO YCTPOMCTBA.
[lenb paboOThI: 03HAKOMUTHCS C MPUHIIUIIOM IIEPEBO/Ia AETAIbHON apXUTEKTYpPbI
KOJI.

or}

5.3. JIaboparopHbie padoThI

No No HaumeHnoBanue unm kparkoe coaepkaHue

3aHATHUS paznena nabopaTtopHOii paboThI

Koi-
BO
4acoB

N3mepenne HanpsKkeHus 1

L{enb paboOThI: 03HAKOMUTHCS IPUHILIUIIOM U3MEPEHHS
AHaJIOI'OBbIX CUTHAJIOB U Hp€O6pa30BaHI/I$I HX B

1 (pOBOI BU, M BHIBOJ UE€PE3 ACHHXPOHHBIN
uHTEepdeiic.

[TpuHIUTIBEI CO3MaHUS
MHOTOMOTOYHBIX MPUTIOKEHUHN C 3
ncnoab3oBanueM RTOS

Llesb: O3HAKOMHTBCS C 0COOCHHOCTSIMU Pa3pabOTKH
MHOTO-TIOTOYHBIX MTPHUIIOKEHUH C UCTIOIb30BaHHEM
RTOS (nmpuopureTs 3a1a4, IPUMUTHBbI
CUHXPOHU3ALINN)




MHeTpymenTaphit 1L Co3an 4 |O3nakomuThcs ¢ makeToM StarUML 6
APXUTETKTYPBI
Pabota ¢ momgynsimu )
MuKpoKoHTposepa (AL, 5 [{enb: 03HAKOMUTHCS ¢ MOIYJISIMU MHUKPOKOHTPOJUIEPA, 6
UART, DMA.) HAy4YHTHCS UX HACTPaUBaTh.
5.4. CamocrosiTesibHasi padoTa CTyIeHTa
Bemonuenune CPC
Criucok auTeparypsl (¢ yKazaHHEM pasJelioB, IV1aB Koz-
Tlonsun CPC ’ ’ CemecTp| BO
CTpaHuII) / CChIIIKA HA PECypce acOoB
[OcH. nur., 1], ¢.17-120 [OcH. nur., 2], c. 59—67, c. 5-25,

Kypcosoait ctp. 79-92 [OcH. nut., 3], c. 10-86 [don.mtr0, 4], c. 10- 8 45,5
60
[OcH. nur., 1], ¢.17-120 [OcH. nur., 2], c. 59—-67, c. 5-25,

[ToaroroBka K K3aMeHY ctp. 79-92 [OcH. nut., 3], c. 10-86 [don.utio0, 4], c. 10- 8 5
60 Jlexuuu
Jlexiuu, criennGUKaul MUKPOKOHTPOJLIEPA:

MoAroToBKa npeseTaryii https://www.st.com/resource/en/reference_manual/rm0394 7 6.5
-stm3214 1 xxx42xxx43xxx44xxx45xxx46xxx-advanced- ’
armbased-32bit-mcus-stmicroelectronics.pdf

IlonroroBka [OcH. nur., 1], ¢.17-120 [OcH. nur., 2], c. 59—67, c. 5-25,

nudepeHIpoBaHHOMY ctp. 79-92 [OcH. nut., 3], c. 10-86 [[Jon.mtro0, 4], c. 10- 7 6,25

3aueTy 60

E;;‘;l‘;‘;ﬁl{m [Ock. s, 2], ¢. 59-67, ¢. 5-25, ctp. 79-92 [Ocu. ut, 31| | 5,

. c. 10-86 [lom.nutro, 4], c. 10-60

MPAKTUYCCKUX 3aTaHUI

6. DoHJ OLIEHOYHBIX CPEACTB AJId IPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabusie meponpusitus (KM)

HaszBanue -
Ne | Ce- Bun Makc. THIBA-
KOHTpPOJIBHOIO [Bec [Topsnok HauKMcaeHus 6amIoB
KMmectp| KOHTpoOusA [P — 6a1 €TCs B
[TA
MUHHTECT IPOBOAUTCA B HAYaJIe
CJIELYIOILETO JIEKIIMOHHOTO 3aHATHS.
TecT conepKuT 5 BOPOCOB, 33 KaKIbII
13 KOTOPBIX MOYKHO ITOJIy4YHTh
1 7 Texymmii Y T— 5| 5 [MaxcuMym 1 6amn. CtyneHt nonyyaet 1 et
KOHTPOJIb 0asu1 3a BONIPOC, €CIIN OTBET MOTHOCTHIO
BepHBIN, 0 OayioB - mHavye. OneHka
CTYJ€HTa 3a TeCT -3T0 CyMMa OaJlIoB 3a
KaKJIbI1 Bonpoc. Bpems, oTBeneHHOE
Ha orpoc, 10 MUHYT.
2 7 Texynmi Munutect 2 2 5 [MuHUTECT NPOBOJUTCS B Ha4yaje 3aueT




KOHTPOJIb

CJIEIYIOILETO JEKIIMOHHOTO 3aHATHS.
TecT comepKUT 5 BONPOCOB, 3a KaXKIbIH
13 KOTOPBIX MOXKHO MOJIYYUTh
MakcumyM 1 6amt. CtyaeHT nmonydaer |
0aJL1 32 BOMIPOC, €CITU OTBET MOJTHOCTHIO
BepHBIi, 0 6awtoB - nHavye. O1eHKa
CTY/ICHTa 32 TECT -3TO CymMMa 0aJljIoB 3a
KaX/IbIii Bompoc. Bpemsi, oTBeieHHOE
Ha orpoc, 10 MUHYT.

Texkymmii
KOHTPOJIb

Munurect 3

MUHUTECT IPOBOAMUTCS B Hadaje
CJIEYIOIIETO JIEKIIMOHHOTO 3aHSATHS.
TecT cogepKUT 5 BOPOCOB, 3a KaKIbII
13 KOTOPBIX MOKHO TOJTy4YUTh
MakcuMmyM 1 Oamn. CtyaeHT nomydaert 1
0aJi1 32 BOIIPOC, €CIIU OTBET MOJHOCTHIO
BepHbI, 0 6ansoB - nHavye. OeHka
CTYJIEHTa 3a TECT -3TO CyMMa OaJljioB 3a
KaK (b1 Bolpoc. Bpems, orBeneHHOE
Ha onpoc, 10 MUHYT.

3a4CT

Texymmii
KOHTPOJIb

Muuurecrt 4

MUHHATECT IPOBOAUTCS B HAYaJIe
CJIEIYIOILETO JIEKIIMOHHOTO 3aHATHS.
TecT cogepKuT 5 BONMpPOCOB, 33 KaKIbII
13 KOTOPBIX MOYKHO ITOJIy4YHUTh
MakcuMyM 1 6ami. CtyaeHt nomyyaer 1
0asu1 3a BONIPOC, €CIIU OTBET MOTHOCTHIO
BepHbIi, 0 6autoB - nHaye. O1eHka
CTYJI€HTa 3a TeCT -3TO0 CyMMa OaJlsIoB 3a
KaKJIbI Bonpoc. Bpems, oTBeieHHOE
Ha ornpoc, 10 MUHYT.

3a4CT

Texyuuit
KOHTPOJIb

Musnuntect 5

MUHUTECT MPOBOUTCS B HaYaJIe
CJIEIYIOIETO JEKIIMOHHOTO 3aHATHS.
TecT comepKUT 5 BONPOCOB, 3a KaXKIbIH
13 KOTOPBIX MOXKHO TMOJIYYUTh
MakcumyM 1 6aimt. CtyaeHT monydaer |
0aJ1 32 BOIIPOC, €CITU OTBET IMOJTHOCTHIO
BepHbIi, 0 6atoB - nHavye. O1eHKa
CTY/ICHTa 32 TECT -3TO CymMMa OaJIjIoB 3a
KaKJIbIi Bompoc. BpeMsi, oTBeieHHOE
Ha orpoc, 10 MUHYT.

3a4CT

Texymmii
KOHTPOJIb

Muuurect 6

MUHHTECT IPOBOAUTCA B HaYaJIe
CJIEYIOILETO JIEKIIMOHHOTO 3aHATHA.
TecT conepKUT 5 BOPOCOB, 3a KaKIbII
13 KOTOPBIX MOYKHO ITOJIY4YHTh 5
MakcumyM 1 Oamn. CtyaeHT nomydaert 1
0aJu1 3a BONIPOC, €CJIN OTBET MOJTHOCTHIO
BepHbI, 0 6assioB - nHade. OleHka
CTYJ€HTa 3a TeCT -3TO0 CyMMa OaJlIoB 3a
KaKJIbI Bolpoc. Bpems, oTBeneHHOE
Ha orpoc, 10 MUHYT.

3a4CT

Texymmii
KOHTPOJIb

Munurect 7

MUuHHATECT IPOBOIUTCSA B HaYaJIe
CJIEYIOILETO JIEKIIMOHHOTO 3aHATHS.
TecT cogepkuT 5 BONMPOCOB, 33 KA IbII
13 KOTOPBIX MOYKHO ITOJIy4YHUTh
MakcuMyM 1 6amt. CtyaeHt nomydaer 1

Oasn 3a BOIIPOC, €CJIN OTBCT IMOJIHOCTBIO

3a4CT




BepHbI, 0 OassoB - nHade. OreHka
CTYJIEHTa 3a TECT -3TO CyMMa OaJljIoB 3a
KaKJIbI Bolpoc. Bpems, oTBeieHHOE
Ha orpoc, 10 MUHYT.

Texymmii
KOHTPOJIb

Munurect 8

MUuHHATECT IPOBOIUTCA B HaYaJIe
CJIEYIOILETO JIEKIIMOHHOTO 3aHATHS.
TecT cogepkuT 5 BONMPOCOB, 33 KA IbII
13 KOTOPBIX MOYKHO ITOJIy4YHUTh
MakcuMyM 1 6amt. CtyaeHt nomyuaert 1
0asu1 3a BOIIPOC, €CIIU OTBET MOTHOCTHIO
BepHbIi, 0 6autoB - nHavye. O1eHkKa
CTYJIeHTa 3a TeCT -3T0 CyMMa OaJlyioB 3a
KaKJIbI Bonpoc. Bpems, oTBeneHHOE
Ha orpoc, 10 MUHYT.

3a4CT

Texymmi
KOHTPOJIb

Munurect 9

MuUHUTECT IPOBOAMUTCS B Hadaje
CJIEYIOILIETO JIEKIIMOHHOTO 3aHSATHS.
TecT conepKUT 5 BOPOCOB, 3a KaKIbII
13 KOTOPHIX MOYKHO IMOJIYy4YUTh
MakcuMmyM 1 Oamn. CtyaeHT nomydaert 1
0aJi1 32 BOIIPOC, €CIIU OTBET IMOJHOCTHIO
BepHbI, 0 6ansoB - nHaye. OleHka
CTYJEHTa 3a TECT -3TO CyMMa OaJlJIoB 3a
KaKJIbIi1 Bolpoc. Bpems, orBeneHHOe
Ha orpoc, 10 MUHYT.

3a4CT

10

Texymmii
KOHTPOJIb

Munurect 10

MUHHTECT IPOBOAUTCA B HAYaJIe
CJIEYIOILETO JIEKIIMOHHOTO 3aHATHS.
TecT conepKuT 5 BONPOCOB, 33 KA bl
13 KOTOPBIX MOYKHO IOJIY4YHTh 5
MakcuMyM 1 6ami. CtyaeHt nomyuaert 1
0aJu1 3a BONIPOC, €CIIU OTBET MOTHOCTHIO
BepHbIH, 0 6ayioB - nHave. OneHka
CTYJ€HTa 3a TeCT -3TO0 CyMMa OaJlioB 3a
KaKJIbI1 Bonpoc. Bpems, oTBeneHHOE
Ha orpoc, 10 MUHYT.

3a4CT

11

Texyuuit
KOHTPOJIb

Mununtect 11

MUHUTECT MPOBOUTCS B HaYaJIE
CJIEIYIOILETO JEKIIMOHHOTO 3aHATHS.
TecT comepKUT 5 BONPOCOB, 3a KaXKIbIH
13 KOTOPBIX MOXKHO MOJIYYUTh
MakcumyM 1 6amt. CtyaeHT nmonydaer |
0aJL1 32 BOIIPOC, €CITU OTBET MOJHOCTHIO
BepHBIH, 0 6atoB - nHavye. O1eHKa
CTY/ICHTa 32 TECT -3TO CymMMa 0aJljIoB 3a
KaX/IbIii Bompoc. Bpemsi, oTBeieHHOE
Ha orpoc, 10 MUHYT.

3a4CT

12

Texymmii
KOHTPOJIb

Munurect 12

MUHUTECT IPOBOAMUTCS B Hadaje
CJIEYIOIIETO JIEKIIMOHHOTO 3aHSATHS.
TecT cogepKuUT 5 BOPOCOB, 3a KaKIbII
13 KOTOPBIX MOYKHO TOJIy4YUTh
MakcumyM 1 Oamn. CtyaeHT nomydaert 1
0aJi1 32 BOIIPOC, €CIIU OTBET MOJHOCTHIO
BepHbIH, 0 6ansoB - nHavye. OeHka
CTYJIEHTa 3a TECT -3TO CyMMa OaJljioB 3a
KaK (b1 Bolpoc. Bpems, orBeneHHOE
Ha onpoc, 10 MUHYT.

3a4CT

13

Texymmii

Munurect 13

MUHHTECT IPOBOJUTCS B HAYAJIE

3a4CT




KOHTPOJIb

CJIEIYIOILETO JEKIIMOHHOTO 3aHATHS.
TecT comepKUT 5 BONPOCOB, 3a KaXKIbIH
13 KOTOPBIX MOXKHO MOJIYYUTh
MakcumyM 1 6amt. CtyaeHT nmonydaer |
0aJL1 32 BOMIPOC, €CITU OTBET MOJTHOCTHIO
BepHBIi, 0 6awtoB - nHavye. O1eHKa
CTY/ICHTa 32 TECT -3TO CymMMa 0aJljIoB 3a
KaX/IbIii Bompoc. Bpemsi, oTBeieHHOE
Ha orpoc, 10 MUHYT.

14

Texkymmii
KOHTPOJIb

Munurect 14

MUHUTECT IPOBOAMUTCS B Hadaje
CJIEYIOIIETO JIEKIIMOHHOTO 3aHSATHS.
TecT cogepKUT 5 BOPOCOB, 3a KaKIbII
13 KOTOPBIX MOKHO TOJTy4YUTh
MakcuMmyM 1 Oamn. CtyaeHT nomydaert 1
0aJi1 32 BOIIPOC, €CIIU OTBET MOJHOCTHIO
BepHbI, 0 6ansoB - nHavye. OeHka
CTYJIEHTa 3a TECT -3TO CyMMa OaJljioB 3a
KaK (b1 Bolpoc. Bpems, orBeneHHOE
Ha onpoc, 10 MUHYT.

3a4CT

15

Texymmii
KOHTPOJIb

Munurecrt 15

MUHHATECT IPOBOAUTCS B HAYaJIe
CJIEIYIOILETO JIEKIIMOHHOTO 3aHATHS.
TecT cogepKuT 5 BONMpPOCOB, 33 KaKIbII
13 KOTOPBIX MOYKHO ITOJIy4YHUTh
MakcuMyM 1 6ami. CtyaeHt nomyyaer 1
0asu1 3a BONIPOC, €CIIU OTBET MOTHOCTHIO
BepHbIi, 0 6autoB - nHaye. O1eHka
CTYJI€HTa 3a TeCT -3TO0 CyMMa OaJlsIoB 3a
KaKJIbI Bonpoc. Bpems, oTBeieHHOE
Ha ornpoc, 10 MUHYT.

3a4CT

16

Texymmii
KOHTPOJIb

IIpakTueckoe
3aganue 1

10

5 ©anoB: 3a1aHNE MOITHOCTHIO U
BOBpEMsI BBIIIOJIHEHO. OTYET c/aH.
3 Oana: 3ajaHNE BBITIOIHEHO
JaCTUYHO, JTHOO CAAHO HE BOBPEMS.
0 GaoB: 3agaHue HE BHITOJIHEHO.

3a4CT

17

ITpome-
KyTOUYHast
aTTeCcTalus

IIpakTueckoe
3anaHue 2

5 OaJUI0B: 3aJaHUE MMOJIHOCTRIO U
BOBpEMsI BBIIIOJIHEHO. OTYET c/aH.
3 OasuIa: 3aaHUE BBITOJIHEHO
JaCTUYHO, JTUOO0 CAAHO HE BOBPEMS.
0 0ayTOB: 3aJjaHKE HE BHITTOJIHEHO.

3a4CT

18

Texyuuit
KOHTPOJIb

[IpakTuueckoe
3a1aHue 3

10

5 OaJUI0B: 3aJaHUE MMOJTHOCTBIO U
BOBpEMsI BBITIONTHEHO. OTYET caH.
3 OasuIa: 3aaHUE BBITOIHEHO
JaCTHYHO, THOO0 CIaHO HE BOBPEMSI.
0 OayTOB: 3aJaHKE HE BHITTOIHEHO.

3a4CT

19

Texyuit
KOHTPOJIb

[IpakTrueckoe
3ananue 4

10

5 0aioB: 3aJJaHUe MOJHOCTRIO U
BOBpEMsI BBITIONTHEHO. OTYET caH.
3 OasuIa: 3aJaHUE BBIIIOJIHEHO
JaCTHYHO, JTHOO0 CIaHO HE BOBPEMSI.
0 GaJuTOB: 3aJaHKE HE BBLIMOIHEHO.

3a4CT

20

Texymmii
KOHTPOJIb

[IpakTnueckoe
3aJaHue 5

10

5 6amnoB: 3aJjaHUe MMOJHOCTRIO U
BOBPEMSI BBINTOJIHEHO. OTYET C/aH.
3 Gajia: 3aJJaHue BBIIIOJIHCHO
JaCTHYHO, JTMOO CIaHO HE BOBPEMS.
0 6aJuTOB: 3a7jaHKME HE BBIIMOIHEHO.

3a4CT

21

Texymmii

[IpakTHueckoe

10

5 0aJuUIOB: 3aJIaHHE TTOTHOCTBIO U

3a4CT




KOHTPOJIb

3ajaHue 6

BOBpEMsI BBIIIOJIHEHO. OTYET C/aH.
3 OasuIa: 3aJaHUE BBITOJIHEHO
JaCTUYHO, JTUOO0 CAAHO HE BOBPEMS.
0 6aoB: 3aaHNe HE BHITTOJIHEHO.

22

Texyuuit
KOHTPOJIb

[IpakTuueckoe
3amanue 7

10

5 OaJUI0B: 3aJaHUE MMOJTHOCTRIO U
BOBpEMsI BBITTONTHEHO. OTYET c/aH.
3 OasuIa: 3aJaHUE BBIITOJIHEHO
JaCTHYHO, 10O CIaHO HE BOBPEMSI.
0 OayTOB: 3aJaHKE HE BHIITOIHEHO.

3a4CT
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ITpome-
KyTOYHAst
aTTeCTalus

Meponpusrue
IIPOMEKYTOYHOU
arTecTalun
(KoMIBIOTEpHOE
TECTHUPOBAHUE)

OneHka 3a AUCUUIUTHHY (GOPMUPYETCS
Ha OCHOBE IIOJYYEHHBIX OLIEHOK 32
KOHTPOJIbHO-PEHUTHUHIOBBIE
MEPOIPHUATHSI TEKYLIETO KOHTPOJIS.
3auteHo: BenuunHa peiitunra
00y4aroerocs o JUCIUILUINHE
60...100 %.

HesaureHno: Bennuuna pelituara
oOyuaromierocs o nucturuinae 0...59
%.

Ecnu cTyIeHT He COMIaceH ¢ OLEHKOM,
[I0JIy4E€HHOMU I10 pe3yapTaTaM TEKYILEro
KOHTPOJIS, CTY€HT MPOXOIUT
MEPOIPUATHE TPOMEKYTOUYHON
aTTeCcTalluy B BUJE TECTUPOBAHMSL.
TecTupoBaHue MPOBOIUTCS B CUCTEME
edu.susu.ru.

B sTOM Ccitydae onieHKa 3a JUCLUIUIMHY
[pacCUMTHIBAE€TCS HA OCHOBE
[TOJIyYE€HHBIX OLIEHOK 32 KOHTPOJIbHO-
PEUTUHIOBBIE MEPONPUATHUS TEKYIIETO
KOHTPOJISL ¥ IIPOMEKYTOUHOMN
aTTeCTalllu.

dukcanus pe3yiabTaToB yueOHOU
NeSTEIbHOCTH 110 AUCLUTUINHE
[IPOBOJIUTCS B JICHb 3a4eTa MPU JINYHOM
[IPUCYTCTBUU CTYJEHTA UJIU Y/IaJI€HHO.
Tect cocTout u3 20 ciry4aifHbIX
[PaBHOLIEHHBIX BOIIPOCOB, MO3BOJISIFOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
xommereHuii. Ha orseTsr orBogurcs 1
Jac.

Crynent nomyuaet 1 6ai 3a Borpoc,
€CJIM OTBET MOJIHOCTBIO BEPHBIH, 0
0aJIIoB - UHAYe.

MaxkcumManbHbli 6am pasex 20 (20
BOIpOCOB 1o 1 Oamny). 3a4ueT: ecinu
HaOpaHo Oosnee 12 u Gonee Ganos.
Hesauer: 0-11 6anos

3a4CT
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bonyc

Ilocemaemoctb

bauiel HAUKCIISAIOTCS Ha IIOCISIHEM 3a
3aHATUM 0 TUCITUIUIMHE KaK MPOLEHT
NTEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH,
KOTOpbIE

[MOCETUJI CTYICHT. MakCUMaIbHO
Bo3MokHas BeanauHa 100%.

3a4CT
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[Tpome-
JKyTOYHAs

DK3aMeH

CTyneHT IpOXOAUT MEPOIIPUSITHE

[IPOMEKYTOYHOM aTTECTALMU B BUE

OK3aMCH




arTecranusa

TECTUPOBaHUsA. TeCTUpPOBaHKE
[IPOBOAUTCS B cucTeMe edu.susu.ru.
Tect conepxut 30 Borpocos. Ha
BBINOJTHEHHE TecTa naetcs 40 MUHYT.
OneHka 3a AUCHUIUIMHY
[paccUMTHIBAETCS HA OCHOBE
[10JTyYE€HHBIX OLIEHOK IIPOMEKYTOUHOMN
arrectaiuu. Gukcanys pe3ynbTaTon
y4eOHO! JAEeSATENTBHOCTH 110 TUCLHUIUIMHE
[IPOBOAMTCS B IEHB 3a4eTa MPU JTUUYHOM
[IPUCYTCTBUU CTYJEHTA UJIU YIaJEHHO.

Tect cocTout u3 30 ciry4aifHbIX
[PAaBHOIIEHHBIX BOIIPOCOB, MO3BOJISFOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
koMriieTeHIMii. Ha orBeThsI oTBOIMTCS 40
MUHYT

basibl HAUUCIISIOTCS B COOTBETCTBHU C
KOJTMYECTBOM BEPHBIM OTBETOB Ha
BOITPOCHL. BOmIpockl MOTYT conepxarh
HECKOJIbKO BAPUAHTOB OTBETOM.
MaxkcuMalibHO, MOYKHO TTOTy4uTh 100
0aJsIoB.

Onenka 1 cTaBUTCS €CIIU KOJIMYECTBO
OayoB MeHee win paBHO 20:

OrneHKa 2 CTaBUTCS €CIIHA KOJIMYECTBO
6amioB MeHee uiu paBHo 40, HO
oonbe 20:

OrneHka 3 CTaBUTCS €CIU KOJTUYECTBO
0aytoB MeHee uiu paBHo 60, HO
oombre 40:

OneHka 4 cTaBUTCS €CIIHA KOJIMYECTBO
0amioB MeHee uiu paBHo 80, HO
oonbe 60:

Or1eHKa 5 CTaBUTCS €CIU KOJIUYECTBO
baioB Oosee 80

: ecnii HaOpaHo Oosee 12 u Oonee
6anoB. Hezauet: 0-11 6anoB

26

Kypcosas
paboTa/mpoeKT,

KypcoBoii npoekt

Onenka

1- CTaBUTCA, €CJIM CTYACHT HE
BBITTOJIHUIT PaboTy

2 - CTaBUTCA, €CJIM CTYACHT HE
BBINOJIHIJI IPAKTUYECKYIO YaCTh
MpOeKTa

3 - CcTaBUTCS, €CIIM CTY/IEHT BBITIOIHUI
BCE YaCTH MPOEKTa, HO C 3aJIEP>KKOH 10
BpemeHu Ooinee 10 qHEMH, ecTb BOMPOCHI
K oopmIIeHHIO

4 - cTaBUTCS, €CITU CTY/IEHT BBITIOTHII
BCE YaCTH MPOEKTa, 0e3 3aJiepKeK 1o
BpPEMEHH, €CTh HEOOJIbIIINE BOIIPOCHI K
0(OpMIIEHHUIO

4 - cTaBUTCS, €CITU CTY/IEHT BBITIOTHII
BCE YaCTH MPOEKTa, 0e3 3aJiepKeK 1o

BpPpECMCHU, U 0e3 CYHICCTBCHHBIX

Kyp-
COBBIE
[TPOEKTHI




|3aMean1/H71 K 0(OpPMIICHHIO

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun npomexyTouHOR Kpurepun
[Ipouenypa npoBeneHus
aTTeCcTaluu OIICHUBAHUS
Orenka 3a TUCIUTUTHHY (POPMUPYETCS] HA OCHOBE
MOJIYYEHHBIX OLICHOK 332 KOHTPOJIbHO-PEHTHUHIOBBIE
MEPONPUATHSI TEKYIIETO KOHTPOJIs. 3auTeHo: Bennunna
periTuHTa oOyuaromerocs mo gucrurinae 60...100 %.
He3sauteno: Bennunna peiitunra odydaromerocs mno
nuctumuinHe 0...59 %. Ecnu cTyneHT He comtaceH ¢ OIEHKOH,
MOJIYYEHHOM 0 pe3yIbTaTaM TEKYIIEero KOHTPOJIs, CTYICHT
A hEpCHIMPOBAHHBII MIPOXOAUT MEPONPUATHE POMEKYTOUHON aTTECTALUU B BUJIE |B COOTBETCTBUU C
sauer TecTupoBaHus. TecTupoBaHue NPOBOJUTCS B cucteMe  |nm. 2.5, 2.6
edu.susu.ru. Tect cogepkut 30 BorpocoB. Ha BemonHenue |[Tonoxenus

tecta gaercs 40 MunyT. B aTOM Ccitydae oreHka 3a
JUCLIUILINHY PAaCCUUTBIBAECTCSA HA OCHOBE NOJIYyUYEHHBIX
OLICHOK 33 KOHTPOJIbHO-PEHTHHIOBBIE MEPOIIPUSATHUS
TEKYIIEro KOHTPOJIS M IPOMEKYTOUHOM aTTECTALUH.
@duxcanus pe3yabTaToB y4eOHOM IeATeIbHOCTH 0
JUCLIMILIMHE MPOBOAMUTCS B IEHB 3a4€Ta IIPU JIMYHOM
IPUCYTCTBUU CTYJECHTA.

KypPCOBBIE POEKTHI

JKusas npe3eHtanus paboThl yCTPOHCTBA, C 0OBSICHEHUEM
MPUHITUTIOB paboThl, apxutekTypsl [10 u neranei
peanusaruu. Crada oTyeTa yepe3 MIEKTPOHHBIE CUCTEMBI.

B cooTrBeTCTBUU C
m. 2.7
[lonoxxenus

OK3aMCH

CTyzneHT IpoXOAUT MEPOTIPUATHE IPOMEKYTOUHOM
aTTeCTallly B BUJIE TECTUPOBaHUsA. TeCTUpOBaHHE
nposoaurcs B cucteMe edu.susu.ru. Tect copepxur 30
BorpocoB. Ha Beimonnenue recta gaercs 40 MuHyT. OnieHka
3a JUCLMIUIMHY PACCUUTBHIBAETCS HA OCHOBE IOJyYECHHBIX
OLICHOK IPOMEXYTOYHOM arTecTanni. PuKcanus pe3ynbTraToB
y4eOHOH JIeITeNbHOCTH MO AUCIUILIMHE IPOBOAUTCS B IEHB
3a4eTa IpH JINYHOM MPUCYTCTBUN CTYACHTA WIH YIAJIEHHO.

B coorBercTBUU C
. 2.5, 2.6
[Tonoxxenus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmnn

Pesynbrarer 00ydeHus

Ne KM

10 14{15|16
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21(22|23[24|2526

[1K-3

3unaet: [IpaBuiia
MOJITOTOBKH 3JIEMEHTOB
[IPOrPaMMHOMI
TOKYMEHTAIUH, IPOTPaMM
[IPOBEICHUS OTAEIbHBIX
ATaroB padoT U APYTUX
TOKYMEHTOB B
COOTBETCTBUHU C
HOpPMaTUBHBIMU
TpeOOBaHUSIMHU

[1K-3

Ymeer: [IpumensTh
[IPOrPaMMHBIE CPEICTBA
MOJrOTOBKH JJOKYMEHTAIIH,
[IPOrpaMM IIPOBEACHMUS
OTJEJIbHBIX ITANOB paboT U

_|_




IPYTUX TOKYMEHTOB

[1K-3

MMeeT npakTudecKui
onbIT: PaboThI cO
CHEeUaIN3UPOBaHHBIM
[POrpaMMHBIM H | + + + [ [
oOecnieyeHreM pu
peanu3anuu
N3MEPHUTEIBHBIX IPOLIECCOB

[1K-8

3raet: CiocoObl
[IPOBEICHMSI HAJIaJAKU U
pOTrpaMMHBIE CPECTBA,
MCIIOJIb3yEeMBbIE TS
pa3paboTKH, MPOU3BOJICTBA
1 HACTPOMKHU NpHuOOpHO
TEXHUKH PETYIUPOBKHU HH | +HHH ] + [+
000pynOBaHUs, HACTPONKH
POTPaMMHBIX CPEJICTB,
MCIIOJIb3yEMBbIX IS
pa3paboTKH, MPOU3BOJICTBA
1 HACTPOMKHU NpHuOOpHO
TEXHUKHU

[1K-8

Ymeet: [IpoBoauTh HaTAIKY
U PETYJIUPOBKY
000pyI0BaHUs, HACTPONKY
MPOTrpaMMHBIX CPE/CTB,
MCIIOJIb3yEeMBIX IS
pa3paboTKu, MPOU3BOJICTBA
1 HACTPOUKH TTPUOOPHOM
TEXHUKHU

[1K-8

VMeeT npakTudecKui
omnbIT: PaboThI €
POTrpaMMHBIMU
CpelCTBaMH,
MCTIOJIb3YEMbIMH IS
pa3pabOTKH, MPOU3BOCTBA
U HaCTPOIKHU MpruOOpHOH
TEXHUKHI

TumnoBbie KOHTPOJIBHBIC 3aIdHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE 00ecniedeHue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTAUS
@) OCHOBHAs TUMepamypa:

1. Usanona, I. C. OOBEKTHO-OPUEHTUPOBAHHOE TPOTPAMMUPOBAHUE
VY4eb. 115t By30B 110 HAIPABJICHUIO MOATOT. TUIIJIOMHP. CIIEUATUCTOB
"Undopmaruka u Beruucia. texnuka" I. C. iBanosa, T. H. Huuymkuna, E. K.
[Tyraues; [Tox pex. I'. C. UBaHOBOM. - 2-€ u3., nepepad. u gomn. - M.: U3garenbcTBo
MI'TY um. H. O. baymana, 2003. - 367 c. u.

0) OononHumMenbHAsL IUMmepamypa:

He npenycmorpena




8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 OudIuomexe:
He npenycmoTtpenbt

2) Memoouueckue YKazaHus 0isi Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:

Komoauii C.B Taitmepsr: nexuust / C.B. Komomwmii

Komomuii C.B PTOC: nekus / C.B. Kononuii

Konoauit C.B Pazpabotka apxutextypsl [10, SOLID: nexmus / C.B.

1.
2.
3.

Konomumii

4.

5.

Komogni

6.

7.

Konomumii

8.

Msicuuxkos, B. M. OnepaiinoHHbIe CUCTEMBI PEAIBHOTO BPEMEHH:
J1a00PATOPHBIIN IPAKTUKYM : ydeGHOe mocobue / B. M. MscuukoB. — HMomikap-Ona
(TII'TY, 2016. — 140 ¢. — ISBN 978-5-8158-1773-9. — TekcT : 21eKTpOHHBIH //
Jlanb : anekTpoHHO-OMOMMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/92562 (nara obpamenus: 25.02.2022).

Konoauit C.B AnanoroBo-L{udpooit npeodpazoBarens: aekmus / C.B.

Kononuii C.B CUHXpOHHBIN U aCHHXPOHHBIN UHTEP(DENUCHI: JTeKIus /
C.B. Konoawuit
Komonuii C.B Cpena pa3paboTku mporpamMm Jijisi MUKPOKOHTPOJLIEPA,
3aIlyCK mporpaMMHoro obecreuenus u cpeaa pazpadborku [AR: nexmus / C.B.

Konoauit C.B Iloptupyemocts npoekra: jekuus / C.B. Kononnii

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
MsicuuxkoB, B. M. OnepaiinoHHbIe CUCTEMBI PEAIBHOTO BPEMEHU:
11a00pPATOPHBII IPAKTUKYM : yde6GHoe mocobue / B. . Mscuuko. — Momkap-Ona
(MTTY, 2016. — 140 c. — ISBN 978-5-8158-1773-9. — TekcT : 27€KTpOHHBIH //
Jlans : anekTpoHHO-0MOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/92562 (mara obpamenus: 25.02.2022).

1.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

HanmenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onrcanue
JTUTEpPaTyphl AIIEKTPOHHOMN
bopme
Cunppamiko, C. A. OCHOBBI IPOIPaMMHUPOBAHUS
DIEKTPOHHO- MUKpPOKOHTpOsuiepoB Ha C++ : yueOHoe ocobue / C. A.
OCHOBHAS OoubIuoTeyHast Cunbamiko. — OpenOypr : OI'Y, 2019. — 126 c. — ISBN 978-
1 sreparypa cucTeMa 5-7410-2398-3. — Tekcr : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-
M3/1aTeNbCTBA 6ubnuoreunas cucrema. — URL:
Jlann https://e.lanbook.com/book/160013 (nara obparmenus:
24.02.2022).
Hotkun, A. M. O0beKTHO-OPHEHTUPOBAHHOE
DNEKTPOHHO- nporpammupoBanue: OOII Ha si3pike C++ : yueOHOE mocooue /
OCHOBHAS O6ubIMoTeyHast A. M. Hotkun. — Ilepms : [THUILY, 2013. — 230 c. — ISBN
2 cucreMa 978-5-398-00966-8. — TekcT : anekTpoHHbIi // JIaHb :
MTepaTypa i
U3/1aTeNIbCTBA HIIEKTPOHHO-OuOMMoTeyHas cucrema. — URL:
Jlanb https://e.lanbook.com/book/160806 (nara ob6parenus:
24.02.2022).
3 OcHoBHas DJIEKTPOHHO- MsicaukoB, B. 1. OnepaninoHHbIE CHCTEMBI PEATTLHOTO
JTUTEPATypa OMOIMOTEYHAS BpEMEHH: JTAOOPATOPHBIN MPAKTUKYM : yaeOHoe rmocobue / B. U.




cuctema MsicaukoB. — HMomkap-Omna : ITT'TY, 2016. — 140 ¢c. — ISBN
N30aTeIbCTBa 978-5-8158-1773-9. — Texkcr : anexkTpoHHbIi // JIanb :
Jlanb DIEKTPOHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/92562 (nata oOpareHus:
24.02.2022).
CkBop1ioBa, JI. A. OObEKTHO-OpPUEHTUPOBAHHOE
DJIEKTPOHHO-
- mporpaMmmupoBaHue Ha si3bike C++ : yaeOHoe mocodue / JI. A.
4 JlomonHuTeIbHAS cCTeMa CkBoproBa. — Mocksa : PTY MUP3DA, 2020. — 246 ¢c. —
muTeparypa I — TexcT : »neKkTpoHHBIH // JIaHb : AMEKTPOHHO-OMOINOTE HAS
Mo cuctema. — URL: https://e.lanbook.com/book/163862 (mara

oOpatuenusi: 24.02.2022).

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

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

[Tepeuyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue 1 CIUTITUHBI

Bun zangarwnii

OcHoBHOE 000pyIOBaHNE, CTEH IbI, MAKEThI, KOMITLIOTEPHASI TEXHHKA,
Ne ayn. | mpenycraHoBieHHOE poOrpaMMHOE 00ecriedeHre, UCI0Ib3yeMOoe s

Ppa3jInNYHbIX BUI0B 3aHATHI

CaMocTosTenbHast
pabora cryneHTa

537 (36)KomrmibroTepbl

Jlexuun

JIOT
(A0T)

KOMIIBFOTCP, HHTCPHET

JlaGopaTtopHbie 3aHATHSA

JIOT
(10T)

KOMIIBIOTCP, OTIIAA0YHBIC TJIAaThI

Jlaboparopusie 3ansatus|537 (36)|Kommbrorepsl




