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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

JlucuuruinHa HanpapjieHa Ha CO3/1aHuEe U TPUMEHEHUE YCTPOUCTB U CUCTEM,
COCTABJISIOLIMX OCHOBY HH(OPMAIIMOHHBIX TEXHOJIOTUH B PA3IMYHBIX OTPACIIIX
npoMbILIeHHOCTH. Oco00e BHUMaHUE JTOJIKHO YIEIATHCS KOMIIBIOTEPHON WU
MUKPOIIPOLECCOPHOM TEXHUKH KaK CO CTOPOHBI alllapaTHOTO, TaK U MPOrPAMMHOTIO
oOecrniedeHus. B coBpeMeHHOM MUpe HEOThEMJIEMON YacThIO MPAKTUUECKH JIF0O0TO
U3MEPUTETHHOTO YCTPOUCTBA SABIISAETCS MUKPOKOHTpOJUIEp. BaskHOI 0COOEHHOCTHIO
IPUMEHEHUSI MUKPOKOHTPOJIJIEPOB B U3MEPUTEIbHBIX YCTPONUCTBAX SBISETCS TOT (PAKT,
YTO JUISl HAJIEKHOM pabOThI TAKOTO YCTPOKWCTBA HEOOXOAMMO HE TOJIBKO HA/IEKHAs
anmnaparypa, HO 1 Ka4eCTBEHHOE U HaJIe)KHOE ITPOrpaMMHOE OOECIIEUEHHUE YIIPABISIOLIEe
MUKpPOKOHTPOJIJIEPOM. B HacTosiiiee BpeMs CyleCTBYET OYEHb MHOTO METOAMYECKUX
nocoOUi U KHUT 10 pa3pabOTKe YCTPOMCTB C UCIOIb30BAHUEM MUKPOKOHTPOJIEPOB,
OJTHAKO BOIPOCHI pa3pabOTKH NPOrpaMMHOI0 00eCTeUeHus: CBOASITCS K TPOCTHIM
npuMepam Ha a3bike accembiaepa u Cu. Kpome Toro, cymiecTByromiye mocoous
3HAYUTENBHO OTCTAIOT OT OBICTPOMEHSIOLIUXCS U3MEHEHUN B MUKPOITPOLIECCOPHOI
TEXHHUKE U TeM OoJiee si3bIKax MmporpammupoBanus. Eciu emie HemaBHO TPOPHIBOM B
mporpaMMupoBaHue ObLT BbIxoJl cTangapta C++11, To y)ke cerofHs CylecTByeT CTaH1apT
C++20 u yxe akTuBHa pabora o cranaapty C++23. CiaenyeT Takxe 3aMEHUTh, YTO
aBTOPOM HE HalJI€HO HU OAHON KHUTH UJIU MOCOOUsI, KOTOpbIe Obl 3aTparuBaiiy,
Hanpumep, Takue odnactu pazpadotku [1O 11t MUKPOKOHTPOIIIEPOB, KaK apXUTEKTypa
IPOrpaMMHOro odecnedeHus, ncrnonb3zoBanuss UML u cpencts MonenupoBaHus
apxutekTypsbl. [Ipeasinynme meronuueckue nocodus ansg kypca IIOUIL, nanpumep, [2]
OBLJIM OPUEHTUPOBAHBI HA MIMPOKHE 00JACTH TPUMEHEHUS UH(OPMALIMOHHBIX
TE€XHOJOTUH, HAaYMHasl OT MUKPOKOHTPOJIEPOB U 3aKaHuMBast 0a3amMu AaHHbIX. OJIHAKO MO
MHEHHIO aBTOPA, HEBO3MOKHO XOPOIIO pa3o0parbcs U YCBOUTH CTONIb O0NbIIONH 00bEM
pa3HoIuIaHOBOW MH(OpMalu. B utore Kypc n nmpaktuyeckue padoThl 1al0T JUIIb
MOBEPXHOCTHOE MPEJCTABICHUE O pa3paboTKe MPOrpaMMHOTO 00ecrieueHu s, a Oyayime
WHKEHEPHI HE JI0 KOHIIA YCBAWBAIOT MaTe€pHall U HE MOTYT JETaIbHO pa3o0paThCs B
IPUHIIMIAX Pa3padOTKH MPOrPaMMHOI0 00ecTieueHus JUIsl H3MEPHUTEIbHBIX 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.



HOBTOMY JOBOJIBHO OoJIbIIIAs YacCTh Pa3aciioB NMpeaaaracTcAa CTyaCHTaM JIJIid
CaMOCTOSATEIbHOIO 1 HU3YUYCHUA U BBIIIOJTHCHUA B KAYCCTBC I[OMEIIIIHGﬁ HpElKTH‘IGCKOfI

paboTHI.

2. Komnerenuum ody4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA

AUCIHUIIINHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS
OIT BO (kommieTeHIIun)

[Inanupyemsble pe3yabTaThbl
00y4eHus 10 TUCLUILIINHE

VYK-2 CriocobeH ornpenensats KpyT 3a7a4 B paMKax
MIOCTABJICHHOM LIeIH U BBIOMPATh ONTUMAJIbHBIE
CHOCOOBI UX PEIIeHHsI, UCXO/IS U3 ACHCTBYIOIINX

IPaBOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYECHUN

3HaeT: CoBpeMEHHbIE TEXHOJIOTHHU cOopa,
00paboTKH U mepeaayn U3MEePUTEIILHON
nHGOpMAIH, B TOM YHCIIE CETEBbIC; IPUHIIUITBI
pa3paboOTKX IPOTPaMMHOTO 00ECTICUCHHUS TS
M3MEPUTENBHBIX CUCTEM Ha OCHOBE
MHUKPOIPOILIECCOPOB

Ymeet: PazpabarpiBaTh BCTPOSHHOTO MMPOTPAMMHOE
oOecrieueHne AJis U3MEPEHHsI PA3TUIHBIX BETUYHH;
00pabaThIBaTh MOJIYYCHHBIC JAHHBIC U ITEpeaBaTh
[pPE3yABTaThl HA CUCTEMBI OTOOPaKEHUS WIIH
XpaHeHUsT HHPOPMAITUH

YK-6 CriocoGeH ynpaBisiTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEAITM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS Ha OCHOBE MPUHIIUIIOB 00pa30BaHHs
B TCUCHHUE BCEH )KU3HH

YmeeT: cnonb30BaTh MUPOBOM ONBIT OJXOA0B K
pa3paboTKe BCTPOSHHOTO IPOTPaMMHOTO
oOecTieueHus 711 U3MEPUTEITBHBIX CHCTEM;
dbopMupoBaTH HOBBIE 3HAHMSI B OOJIACTH MPUHIIUIIOB

pa3paboTKK IPOrpaMMHOT0 00eCTIeUeHUS

3. Mecro aucuuninubl B ctpykrype OII BO

[TepeueHb MpEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB pabOT yueOHOTO M1aHa

[TepeueHb MOCTEMYIONINX AUCIIUTLINH,
BHJIOB paboT

1.0.24.M7.01 Hudposbie uaMepuTeIbHBIC
YCTPOMCTBA

1.®.11 MuTennekryaabHble CUCTEMBI M TEXHOJIOTHH,
1.9.24.M7.03 HHTennexTyaabHble N3MEPUTEIbHBIE
CUCTEMBI

TpC6OBaHI/I$I K «BXOHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[ElHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PE3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH:

JlucuurimHa

TpeboBanus

1.0.24.M7.01 Hudposbie uaMepuTeIbHBIC
yCTpPOMCTBA

3naeT: [IpMHIKIIBI TOCTPOEHUS IH(POBBIX
M3MEPHUTENBHBIX YCTPOUCTB HA OCHOBE
COBPEMEHHOM IeMEHTHOM 0a3bl YMeeT:
AHaJIM3upOBaTh METPOJIOTUYECKHE XapAKTEPUCTUKH
U(PPOBBIX U3MEPUTENIBHBIX KaHAJIOB,
AHaJI3upOBaTh U MPOTrHO3UPOBATh Pa3BUTHE
U3MEPUTENIbHBIX YCTPOUCTB /17151 IU(POBOIA
nHAyCcTpun VIMeeT MpakTU4eCKNUN OIIBIT:
[TpoexTrpoBanus M(PPOBBIX UZMEPUTEIBHBIX
YCTPOICTB Ha COBPEMEHHOM 3J1eMEHTHOI1 0ase;
IPOrpaMMUPOBaHUsI KOHTPOJUIEPOB [UIsl OIIPOCa

(G POBHIX CEHCOPOB

4. O0béM M BUABI YUeOHOH PadOTHI




OO6m1as Tpy10eMKOCTh JUCIUIUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 4.
KOHTAKTHOU pabOThI

Pacnipenenenne mo cemectpam
Bcero B yacax
Bun yueGHOM paboThI
4acoB Howmep cemectpa
4
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI 32 37
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 71,75 71,75
C IPUMEHEHUEM JIUCTAHITMOHHBIX 00pa30BaTeIbLHBIX 0
TEXHOJIOTUI
[ToaroroBka npe3eHTanuii 20,25 20.25
[TonroroBka k nuddhepeHITMPOBAHHOMY 3a4ETy 10 10
BrinonHeHne MHAMBUAYAIBHBIX MPAKTUYECKUX 3aTaHUI 41,5 41.5
KoHcynpranyy u npoMexyTo4Hast aTTeCTaIus 8,25 8,25
By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - nud.3ader

5. ConepkaHue TUCHMILIIMHBI

O0beM ayIUTOPHBIX 3aHITHN IO
pa:jfena HaumenoBanue pas3znenoB AUMCLHUILUIMHbI BH/IaM B Hacax
Bcero JI 113 JIP
1 Co3znanue 1 3aIryCK IEpBOM NPOrpamMMBbl 1Jis g 6 ) 0
MUKPOKOHTPOJLIIEPA
5 Ocob6ennoct si3bika C++ mpu pazpadotke [10 mis 12 2 4 0
MUKPOKOHTPOJLIEPA
3 Muxkpoxontposnep STM32F411, ocHoBHbIE 16 10 6 0
XapPAKTEPUCTUKUA U MOITYJIH
OrnepalinOHHBIE CUCTEMBI PEaTbHOTO BPEMEHHU 12 6 6 0
5 |[IpuHUUIIBI TOCTPOCHUS APXUTEKTYPbI 16 2 14 0
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHue WM KpaTKoe coJiepyKaHue JIEKIIMOHHOTO 3aHATHUS BO
NeKLuu[pa3aena 4ACOB
1 1 0630p MupoBoro onsita pazpadotku [1O 1t U3MEPUTENBHBIX YCTPOICTB HA )
npumepe Komnannu Merpan
Cpena pa3paOoTKu porpaMM it MUKpOKOHTpoJuiepa CocTaB HHTErpallHOHHON
cpenbl pazpabotku IAR Workbench Ilporecc coznanus ncronasemMoro oopasa
) 1 Tpancnsauusa koga KomnoHoBka kofia 3amyck U oTiaika 3aimyck MporpaMMHOIO )
oOecrnieuenusa Mnunmanuzanus creka MHunmanusanus nepeMeHHbIX B HyJIEBbIE
3HadeHMs MHUIIMau3aus nepeMeHHbix 3amyck ¢yHkmunu main() [Ipenmyinecrsa
[AR Embedded Workbench
3 1 [Banmyck mporpammHuoro obecrniedenust Paiin cstartup.cpp [Iporpamma na C++ 2




Cosznanue C++ npoexra u pabora B IAR Workbench Bribop MukpoxoHTposiepa
3amycK B peKUME OTJIAJIKH 3aITyCK MPOEKTa B PEKUM CUMYJISIINN Br16op
BHYTpHCXeMHOTO oTiiaguuka CTpykrypa npoekra Jlobasnenue ¢aiina
(cstartup.cpp) B mpoekt HauanpHas cTpykTypa npoekTa JJocTym Kk mamnke npoekra
CrtpykTypa nanku npoekra Mi3sMeHeHne cTpyKTypsl Ipoekta OuHanbHas
cTpykTypa npoekta OKoHYaTelIbHasi HACTPOWKa MPOEKTa

Opranu3zanys NaMsITH ApXUTEKTYP MUKPOIIPOLIECCOPOB APXUTEKTYypa
donHeiimana ["apBapzackas apxutekrypa Hactpoiika o6mactu namsatu B
koMIoBIIMKe OObEKTHBIN (ailsl 1 cerMeHThl ATpUOYThI CETMEHTOB
[Ipenonpenenenubie umeHa cermeHTOB B IAR Workbench ®aiin nactpoiiku
kommoHoBIKKa Hactpolika cteka Crek [IpaBuiia 3aganus pasmepa creka
'YcraHoBka pazMepa creka KoHTpons 3a pasmep crexkoM J[ocTyn K JaHHBIM 110
aHaM3y pasmepy cteka Kyuya Onpenenenue pasmepa Kyuu

Tuns! nanHbIX Berpoennbie Tunbl MoaugukaTopsl THIIOB JaHHBIX Pazmeps! THIIOB
nanHbIx [lonb3oBarensckue Tunsl [lcenonnmsl THnoB HesBHoe npeobpa3zoBaHue
TUTIOB SIBHOE TpeoOpa3zoBaHue TUTIOB static_cast reinterpret cast

Opranuzanus [Tamstu mukpokontpoiepa CortexM4 [1aMaTh 17151 pacoIoKeHUs
nanHbIX [TamsTe mon dyHkmu(koMaHbl) Ykazatenu Bastue agpeca u
pa3bIMEHOBaHuE yka3zarens. Onepanuu HaJ ykasarensiMu CioxeHue ykazaTesen
KoHcTaHTHBIN yKa3aresb U yKa3zaresb Ha KoHCTaHTy Ccblika Peructp Peructpsl
o01iero Ha3HaueHus: OnepaTUBHBIE perucTphl BecrioMorarenbHble perucTphbl
CrniennanbHble perucTpbl Peructp crnenuanpHoro HazHaueHus [Ipumep perucrpa
CHEeMaJIbHOTO Ha3HaueHMsl J{oCcTyl K perucTpy cnenuaibHOro HazHadeHus Pabora
¢ peructpamu nepudepuu uepes odeptky Ha C++ HekoTopbie MOMEHTHI TIpU
pabote ¢ 06epTkoii C++ mis perucTpoB

Cornamenue 06 Bei3oBax O0bsBienue ¢pynkimn Kommonoska C u C++ koma Bxon
B (pynkmmro Berxon u3 ¢pynkimu Oneparopsl ApudMeTHIecKue onepaTopbl
Jlornueckue oneparopsl [1o6uTOBBIE OIIEPATOPHI

XapakTepuCTUKA MUKPOKOHTpPOJLIEPA, biiok [rarpaMma MUKPOKOHTpOJLIEpa,
JlononHuTENbHBIE 0COOEHHOCTH MUKPOKOHTpoJUIiepa, CuctemMa TaKTUPOBAHUS
Monyinb TakTupoBanus. Pas3oBas noactporika yactorsl PLL JlononHuTenbHbIe
reHEPATOpPbl TAKTOBOM 4acToThl Peructp ynpasnenus yactoroil. Peructp
yIpaBIeHUs 4acToToi. Peructp xoHdurypaimu 4actotsl. Bei6op nctouHmnka
Peructp xondurypamuu yactotsl. Jlenurenn AITOpUTM HACTPOHUKH YaCTOTHI

OcHOBHBIE XapaKTepUCTUKH, PaznuuHble pexxumsbl paboTsl TOpTOB, LlndpoBoit
pexxumM, Lugposoii Beixon, Lndposoit Bxoa, Peructpel moptoB o61iero
HazHaueHus Pabora ¢ mopramu B pexkuMe 00IIero Ha3HauYSHHs

10

ACUHXPOHHBIH crioco0 nepenaun AaHHbIX CHHXPOHHBI CIIOCO0 Mepeaayy JaHHBIX
W IPUEMHUK padOTaIOT CHHXPOHHO, B TaKT. ACMHXpOoHHBIN nHTepderic UART
Monyns UART B mukpoxontposuiepa STM32F411

11

OpHa U3 OCHOBHBIX 33124 TaMEPOB B MUKPOKOHTPOJUIEPaX 3TO OTCUUTHIBATD
TOYHBIE UHTEPBaAJIBI BpeMeHU. Ho, MOMUMO 3TOro TaiiMepsl MOTYT MCIIOJIb30BAThCS
111 ©U3MEPEHUs 4YaCTOThI, IeprooB, renepannu [I1MMa u nepeMeHHBIX CUTHAJIOB
paznmuuHOi GpopMmbl. CUCTEMHBIN TaiiMep PerucTpbl cucTeMHOTO Taiimepa
ANropuT™ 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, pa3pelleHue,
omnOKa KBaHTOBaHHUSA, YacToTa quckpetusanuu. Tunst ALIIT ATITT
mMukpokonTposiepa STM32F411 Ocobennoctu ALIT MuKpokoHTposiepa
STM32F411 Pexum onuHoYHOTO IpeoOpa3oBanus PexxrM ckaHUpOBaHUS
Peructpsl

13

[TpepsiBaHMe, BUIbI TPEPhIBAHUIM, TaONIMIIa BEKTOPOB NPEPhIBAHUI

14

Omucanane OCPB FreeRtos O6eprka Han FreeRtos




15 4  |[IpumuTHBBI CHHXpOHU3AHH MTOTOKOB. Ouepenn, CoobiTusi, MailBox, MproTekcel | 2
16 5 O0bekTHO -OpHueHTHupoBaHHOE TporpammupoBHue [lomumopdusm, Makancynsnus, )
Hacnenosanne UML Horamus
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Koa-
HaumeHoBaHue uinu KpaTkoe cojiepyKaHue MPaKTUYECKOTO 3aHATHUS, CEMHHApa BO
3aHATHApa3eNa)
4acoB
3SHAKOMCTBO C JIABOPATOPHBIM MHCTPYMEHTAPUEM. Llens paGoTsr:
1 1  |03HAKOMHUTBCS C OTJIAOYHBIMH TUIATAMHA U HHCTPYMEHTAMU pa3paboTKH JIs 2
MukpokoHTposuiepa STM32F411RE. Co3nats npocTreiinyto mporpammy.
Cosznanue nmpocTeeii mporpaMmbl AJisi U3MEpeHusl HanpsbkeHus. Llenb paboThr:
2,3 2 |03HAKOMUTKCS C MOAX0A0M K pazpadotke I10 nns uzmepurenbHoro ycrpoiicteau | 4
ocobeHHOocTAMU C++, ONIUAMHI KOMIHIATOPA, HACTPOUKOHN Ky4H, CTEKa.
45 3 W3mepenue HanpspkeHus. Llenb paboThl: 03HAKOMUTHCS PUHITUTIOM U3MEPEHHUS 4
’ AQHAJIOTOBBIX CUTHAJIOB U IPpeoOpa3oBaHus UX B HU(POBOM BUJ.
6 3 W3mepenne HanpspkeHus. Llenb paboThl: n3ydeHue IPUHITUIIOB U PeaTH3aIIHsI )
nepenada U3MEpPUTETbHON HH(GOPMAIIUU Yepe3 aCHHXPOHHBIN HHTEpdeiic.
Pa3paboTka MHOTOIIOTOYHOTO MPUIIOKEHUS 11 MUKPOKOHTposuiepa Llens paboTsr:
7 4 |03HAKOMHUTHCS € IOAXOIOM pa3padboTku 1O A H3MEPUTETHHOTO YCTPOMCTBA C 2
ncrnonb3zoBaHue RTOS.
Pa3paboTka MHOTOITOTOYHOTO MIPHIIOKEHHUS I MUKPOKOHTposuiepa Llems paboTsr:
8,9 4  |pa3zpaboTka mporpaMMHOTO 00eCIeUeHUs U3MEPUTEILHOTO YCTPOHCTBA 4
(mudpoBoro gatanka) ¢ ucrnonbzoBanue RTOS.
Coznanue apxutekTypsl [10 n3aMepuTenbHOro yCTpOMCTBA C UCTIOIB30BaHUE
10 5 RTOS, OOIL,, UML Ilens paboThl: 03HAKOMUTHCS C TIOAXOA0M K pa3padoTke )
APXUTEKTYPHI IPOTPAMMHOTO 00ECTICUEHUS TSI H3MEPUTEIHHOTO YCTPOUCTBA C
ncnoab3oBaHne Hotauuu UML.
Coznanue apxutektypsbl [10 U3MepuTENBHOTO YCTPONUCTBA C UCIIONIB30BaHUE
11. 12 5 RTOS, OOII, UML. Lens pabotsl: pazpadoTka apxutektypsl [1O s 4
’ M3MEPUTENILHOTO YCTPOMCTBA ¢ ucmoib3oBanue Hotauuun UML, ncnonbs3oBanue
SOLID noxxona K pa3paboTKe apXUTEKTYPHI.
PazpaboTka feTaabHON apXUTEKTYPHI ISl U3MEPHUTEIBHOTO ycTpoiicTBa Llensb
13,14 5 [paboThI: 03HAKOMHTHCS C TIOXO/IOM K pa3padoTrke [1O u3mepuTebHOTO 4
yCTPOHCTBA U TIepexoioM 00 ol1iero nu3aiiHa K aetanpHoMy ausaiiny [10.
Pa3paboTka kojia 1Mo AeTanbHOW apXUTEKType A U3MEPUTEIHLHOTO YCTPOICTBA.
15. 16 5 [{ens pabOThI: 03HAKOMHUTHCSI C PUHITATIOM TIEPEBOIA NETAIBHON apXUTEKTYPHI B 4
’ kof. Pazpabotars mporpaMMHBINH KOJ IPUIIOKEHUS [0 OMIPOCY U3MEPUTETHHOTO
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5.3. JIaboparopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTesqibHast padoTa CTyIeHTa
Boinonnenne CPC
Crnucoxk nuteparypsl (C yKa3aHUEM pa3JesioB, IT1aB Koa-
Tonsmn CPC CTpaHUIl) / CCBUIKA Ha PECypC ’ " [Cemectp| B0
4acoB
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6. TeKyll_[I/Iﬁ KOHTPOJb YCIIEBAEMOCTH, IPOMEKYTOYHASA aTTECTAIlUA

KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEM 0 OaJITbHO-PEUTHHIOBOM CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00YyYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJIS

HazBaunue
KOHTPOJILHOTO
MEPONPUATHUS

Bec

Makc.
Oamn

[Topsimok HavMCIeHUS O6AIIIOB

Yuu-
TEHIBa-
erca B [1A

Texkymmii
KOHTPOJIb

MutHuTecT 1

MUHHUTECT IPOBOUTCS B
HayaJje CIeayIoLIero
JIEeKIIMOHHOTO 3aHATHS. Tect
COZIEPKUT 5 BOIIPOCOB, 3a
KaX/IbIif N3 KOTOPBIX MOXHO
MOJTy4YnTh MakCUMyM 1 Ga.
Crynent nomyyaet 1 6ai 3a
BOIIPOC, €CJIU OTBET
MOJTHOCTBIO BepHBIH, 0
OaioB - nHavye. OLeHka
CTYJ€HTa 3a TECT -3TO CyMMa
0aJIoB 3a KaXKJIbIH BOTIPOC.
Bpewmsi, oTBeZIeHHOE Ha
onpoc, 10 MUHYT.

i pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

Munurect 2

MUHHTECT IPOBOJNUTCS B
HayaJje CIEAYIOLIETO
JIEKIIMOHHOTO 3aHATHs. TecT
COIEP>KUT 5 BOIIPOCOB, 3a
KKl M3 KOTOPBIX MOYHO
MOJY4YUTh MakcuMyM 1 Gai.
Crynent nomyuyaet 1 6ain 3a
BOIIPOC, €CJIA OTBET
[MOJIHOCTBIO BEPHBIiL,
6aioB - uHavye. O1eHka
CTY/IEHTA 32 TECT -3TO CyMMa
0aJuIo0B 3a KaXKIbli BOIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIIMPOBaHHbBIN
3a4er

Texyuuit
KOHTPOJIb

Musntect 3

MUHUTECT MPOBOAUTCS B
HayaJje CIeayIOLIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEPKUT 5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOXHO

nudpepeHIpoBaHHbII
3a4eT

OJYYUTh MakCUMyM | Ga.




CryneHt nonyuaet 1 6ann 3a
BOIPOC, €CJIU OTBET
[IOJIHOCTBIO BEPHBIiL,
OawoB - nHade. O1eHKa
CTYJEHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXKJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Texymnii
KOHTPOJIb

Munurect 4

MUHHATECT MPOBOJNTCSA B
HayaJie CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEPKUT 5 BOIIPOCOB, 3a
KKl M3 KOTOPBIX MOYHO
MOJTY4YUTh MakcuMyMm 1 Gai.
Crynent nonyyaet 1 6ami 3a
BOIIPOC, €CJI OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amoB - uHave. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJuIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

Texymui
KOHTPOJIb

Munurect 5

MUHHUTECT IPOBOIUTCS B
HayaJje CIeayIOLIero
JIEKIIMOHHOTO 3aHATHUs. Tect
COZIEPKUT S5 BOIIPOCOB, 3a
KaX/IbIif N3 KOTOPBIX MOXHO
MOJTy4YnUTh MaKCUMyM 1 Ga.
Crynent nomyyaet 1 6ai 3a
BOIIPOC, €CJIM OTBET
MOJTHOCThIO BepHbIH, 0
OaioB - nHaye. OLeHka
CTYJ€HTa 3a TeCT -3TO CyMMa
0aJIoB 3a KaXKJIbIH BOTIPOC.
Bpewmst, 0TBeZieHHOE Ha
omnpoc, 10 MUHYT.

i pepeHIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

Munurect 6

MUHHTECT POBOJUTCS B
HavaJie CIeAYIOIIEro
JIEKIMOHHOTO 3aHATHs. TecT
COZIEP>KUT 5 BOIIPOCOB, 3a
Ka)KbIi U3 KOTOPBIX MOYKHO
MOJTYYUTh 5 MAKCUMYM 1
6ayn. CryneHT nonyyaer 1
0aJi 3a BONPOC, €CITU OTBET
[MOJIHOCTBIO BEPHBIiL,
OasioB - nHaye. OleHka
CTY/ICHTA 32 TECT -3TO CyMMa
0aJJIOB 3a KaXK/IbIi BOIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

i epeHITMPOBaHHBIN
3ayer

Texyuuii
KOHTPOJIb

Munurtect 7

MUHUTECT NPOBOAUTCS B
HayaJje CIeayIOLIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
OJIYYUTh MaKCUMyM | Gau.

nudhepeHIpoBaHHbII
3a4eT




CryneHt nonyuaet 1 6ann 3a
BOIPOC, €CJIU OTBET
[IOJIHOCTBIO BEPHBIiL,
OawoB - nHade. O1eHKa
CTYJEHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXKJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Texymnii
KOHTPOJIb

Munurect 8

MUHHATECT MPOBOJNTCSA B
HayaJie CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEPKUT 5 BOIIPOCOB, 3a
KKl M3 KOTOPBIX MOYHO
MOJTY4YUTh MakcuMyMm 1 Gai.
Crynent nonyyaet 1 6ami 3a
BOIIPOC, €CJI OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amoB - uHave. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJuIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

Texymui
KOHTPOJIb

Munutect 9

MUHHUTECT IPOBOIUTCS B
HayaJje CIeayIOLIero
JIEKIIMOHHOTO 3aHATHUs. Tect
COZIEPKUT S5 BOIIPOCOB, 3a
KaX/IbIif N3 KOTOPBIX MOXHO
MOJTy4YnUTh MaKCUMyM 1 Ga.
Crynent nomyyaet 1 6ai 3a
BOIIPOC, €CJIM OTBET
MOJTHOCThIO BepHbIH, 0
OaioB - nHaye. OLeHka
CTYJ€HTa 3a TeCT -3TO CyMMa
0aJIoB 3a KaXKJIbIH BOTIPOC.
Bpewmst, 0TBeZieHHOE Ha
omnpoc, 10 MUHYT.

i pepeHIMPOBaHHBIN
3ager

10

Texymmii
KOHTPOJIb

Munurect 10

MUHHTECT POBOJUTCS B
HavaJie CIeAYIOIIEro
JIEKIMOHHOTO 3aHATHs. TecT
COZIEP>KUT 5 BOIIPOCOB, 3a
Ka)KbIi U3 KOTOPBIX MOYKHO
MOJTYYUTh 5 MAKCUMYM 1
6ayn. CryneHT nonyyaer 1
0aJi 3a BONPOC, €CITU OTBET
[MOJIHOCTBIO BEPHBIiL,
OasioB - nHaye. OleHka
CTY/ICHTA 32 TECT -3TO CyMMa
0aJJIOB 3a KaXK/IbIi BOIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

i epeHITMPOBaHHBIN
3ayer

11

Texyuuii
KOHTPOJIb

Munwurecrt 11

MUHUTECT NPOBOAUTCS B
HayaJje CIeayIOLIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
OJIYYUTh MaKCUMyM | Gau.

nudhepeHIpoBaHHbII
3a4eT




CryneHt nonyuaet 1 6ann 3a
BOIPOC, €CJIU OTBET
[IOJIHOCTBIO BEPHBIiL,
OawoB - nHade. O1eHKa
CTYJEHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXKJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

12

Texymnii
KOHTPOJIb

Munwurect 12

MUHHATECT MPOBOJNTCSA B
HayaJie CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEPKUT 5 BOIIPOCOB, 3a
KKl M3 KOTOPBIX MOYHO
MOJTY4YUTh MakcuMyMm 1 Gai.
Crynent nonyyaet 1 6ami 3a
BOIIPOC, €CJI OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amoB - uHave. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJuIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

13

Texkymmii
KOHTPOJIb

Munurect 13

MUHHUTECT IPOBOIUTCS B
HayaJje CIeayIOLIero
JIEKIIMOHHOTO 3aHATHUs. Tect
COZIEPKUT S5 BOIIPOCOB, 3a
KaX/IbIif N3 KOTOPBIX MOXHO
MOJTy4YnUTh MaKCUMyM 1 Ga.
Crynent nomyyaet 1 6ai 3a
BOIIPOC, €CJIM OTBET
MOJTHOCThIO BepHbIH, 0
OaioB - nHaye. OLeHka
CTYJ€HTa 3a TeCT -3TO CyMMa
0aJIoB 3a KaXKJIbIH BOTIPOC.
Bpewmst, 0TBeZieHHOE Ha
omnpoc, 10 MUHYT.

i pepeHIMPOBaHHBIN
3ager

14

Texymmii
KOHTPOJIb

Munurect 14

MUHHTECT POBOJUTCS B
Hayaje CIeAyIOUIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZEPKUT 5 BOIPOCOB, 3a
Ka)KbIi U3 KOTOPBIX MOYKHO
MOJTY4YUTh MakcUMyM 1 Gai.
CryneHt nonyyaet 1 6ain 3a
BOIIPOC, €CJIA OTBET
[MOJIHOCTBIO BEPHBIiL,
6a1oB - nHavye. O1eHKa
CTY/ICHTA 32 TECT -3TO CyMMa
0aJuI0B 3a KaKIbli BOIIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

i epeHITMPOBaHHBIN
3ayer

15

Texyuuii
KOHTPOJIb

Mununtect 15

MUHUTECT NPOBOAUTCS B
HayaJje CIeayIOLIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
OJIYYUTh MaKCUMyM | Gau.

nudhepeHIpoBaHHbII
3a4eT




CryneHt nonyuaet 1 6ann 3a
BOIPOC, €CJIU OTBET
[IOJIHOCTBIO BEPHBIiL,
OawoB - nHade. O1eHKa
CTYJEHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXKJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

16

Texkymmii
KOHTPOJIb

IIpakTueckoe
3aganue 1

5 6aioB: BeimonHeHne
[PaKTU4YeCcKoil paboThl 6e3
OLIMOOK, MTPaBHIIbHOE
odopmIiieHrE OTYeTA.

4 Oarta: BeimonHeHnue
MPAKTUIECKON paboTHI ¢
HEOOJIBIIIMU HEJTOYETAMMU,
MpaBMIbHOE OopmIieHHE
oTYera.

3 Ganna: BemmonHeHue
[PaKTUUECKON paboThI €
HEOOIBIIUMHU HEI0UeTaMH,
€CTh HEJIOUETHI B

o opMIIEHHH OTYEeTA.

2 Oasuta: BeimonHenue
MPAKTUIECKON paboTHI ¢
OIIMOKaMH, €CTh HEJ0UYCTHI B
o opMIIeHHH OTYeTA.

1 6amnoB: Bemonnenue
MPAKTUIECKON paboTHI ¢
omnOKamMu, HEMpaBUIIbHOE
odopmIiieHre OTYeTa.

0 6amn: [IpakTdeckas
[paboTa He BBITIOTHEHA

Qg epeHIIMPOBaHHBIN
3ager

17

Texymui
KOHTPOJIb

IIpakTrueckoe
3ajjaHue 2

5 6amioB: BrinonHeHnue
[paKTHUECKOl paboThl Oe3
OLIMOOK, MPaBUIBHOE
odopmileHHE OTYEeTA.

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

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

2 Ganna: BeimoiaHenue
[IPaKTUUECKON paboTHI €
olIMOKaMu, €CTh HeJI0YETHI B
oOopMIIEHUH OTYEeTA.

1 6annoB: BeinonHenue
[IPaKTUUECKON paboTHI €
olnMOKaMu, HEMPaBUIbHOE
oQopmIieHHE OTYETA.

Qg pepeHIIMPOBaHHBIN
3ager

18

Texymmii
KOHTPOJIb

IIpakTHueckoe
3aganue 3

5 0ajutoB: BrimonHeHune

MpaKTUYECKON paboThI Oe3

i epeHIIMPOBaHHBIN

3a4CT




OLINOOK, MPaBUILHOE
odopMIIeHHE OTUYETA.

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

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

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

1 6annoB: BeimonaeHue
MPaKTUYECKON pabOTHI ¢
omnOKaMu, HEMPaBUIbHOE
odopMIIeHHE OTUYETA.

19

Texymni
KOHTPOJIb

[IpakTrnueckoe
3agaHue 4

5 6amioB: BeimonHeHne
MPaKTU4YeCcKoil paboThl 6e3
OLIMOOK, MTPaBHUIIbLHOE
odopmIiieHre OTYeTA.

4 Oasta: BeimonHenue
MPAKTUIECKON paboTHI ¢
HEOOJIBIIIMU HEJTOYETAMMU,
MpaBMIbHOE OopmIiieHuE
oTYera.

3 Ganna: BemonHeHwue
[PaKTUUECKON paboThI €
HEOOIBIIUMHU HEI0UeTaMH,
€CTh HEJIOYETHI B

o opMIIEHHH OTYEeTA.

2 Oasuta: BeimonHenue
MPAKTUIECKON paboTHI ¢
OIIMOKaMH, €CTh HEJ0UYCTHI B
o opMIIeHHH OTYeTA.

1 6annoB: Bemonxenue
MPAKTUIECKON paboTHI ¢
omnOKamMu, HEMpaBUIIbHOE
odopmiieHne OTYeTA.

¢ depeHIINPOBAHHBIH]
3a4eT

20

Texymui
KOHTPOJIb

IIpakTrueckoe
3a1anue 5

5 6amnoB: BemmonHenue
[paKTHYeCKON paboThl Oe3
OIIMOOK, TTPABHIIbHOE
ogopmileHHE OTYEeTA.

4 6anna: BeimonHeHne
[IPaKTUUECKON paboTHI €
HEOOJIBITUMHU HEJ0YETAMH,
MpaBUILHOE OPOpPMIICHUE
oTYeTa.

3 6ama: Bemonaenue
MPaKTUYECKON paboTHI ¢
HEOOJIBIITIMU HEJJOYETAMMU,
€CTh HEJIOUETHI B

0(OpMJICHUH OTYETA.

Qg pepeHIIMPOBaHHBIN
3ager




2 Oasuta: BermonHeHue
MPaKTUYECKON PabOTHI ¢
OIIMOKAaMH, €CTh HEIOYETEI B
0OpMJICHUH OTUETA.

1 6annoB: Beimonaenue
MPaKTUYECKON PabOTHI ¢
omnOKaMu, HEMPaBUIbHOE
odopMIIeHHE OTUYETA.

21

Texymni
KOHTPOJIb

[IpakTnueckoe
3ajaHue 6

5 6aioB: BeimonHeHne
[PaKTU4YeCcKoil paboThl 6e3
OLIMOOK, MTPaBHIIbHOE
odopmIiieHrE OTYeTA.

4 Oarta: BeimonHeHnue
[PaKTUYECKOIl paboThI ¢
HEOOJIBIIIMU HEJTOYETAMMU,
MpaBUIbHOE O(OpMIIEHUE
oTYera.

3 6amna: Beimonnenue
[PaKTUUECKON paboThI €
HEOONIBIIIMMY HEeJI0YEeTaMH,
€CTh HEJI0UEeTHI B
oopmieHuu oTuera.

2 Oasuta: BeimonHenue
[PaKTUYECKOIl paboThI ¢
omurOKaMu, eCTh HeIOYETHI B
o opMIIeHHH OTYeTA.

1 6amnoB: Bemonnenue
[PaKTUYECKOIl paboThI ¢
omnOKamMu, HEMpaBUIIbHOE
odopmiieHne OTYeTA.

¢ depeHIINPOBAHHBIH]
3a4eT

22

Texkymmii
KOHTPOJIb

IIpakTueckoe
3amanue 7

5 6amioB: BrimonHeHue
[paKTHYeCKON paboThl Oe3
OLIMOOK, MPaBUIBHOE
ogopmileHHE OTYEeTA.

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

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

2 Gasna: BeimoiaHenue
[IPaKTUYECKON paboTHI €
olIMOKaMu, €CTh HeJIOYETHI B
oopMIIEHUH OTYEeTA.

1 6annoB: BeinonHenue
[IPaKTUYECKON paboTHI €
olnOKaMu, HEMPaBUIbHOE
oQopmIieHHE OTYETA.

i pepeHIMPOBaHHBIN
3ager

23

ITpome-
JKyTOYHAas
arrecTauus

Meponpusrue
MIPOMEKYTOUHOMN
aTTecTaluu
(KOMITBIOTEpHOE

20

[IpomexxyTouHas arTecTaus
BKJIIOYA€T KOMITBIOTEPHOE
TECTUPOBaHUE. T€CT COCTOUT

13 20 ciryqalHbIX

nudpepeHIpoBaHHbII
3a4eT




TECTUPOBAHUE)

[PaBHOIICHHBIX BOIIPOCOB,
MO3BOJISAIOIIUX OIL[CHUTD
c(hOpMHUPOBAHHOCTh
koMIteTeHIni. Ha oTBeTEI
otBoAuTCcs | yac.

Crynent nonydaet 1 6amn 3a
BOIIPOC, €CJIH OTBET
[MOJTHOCTBIO BEpHBIH, 0
0aJIIoB - MHAYeE.
MakcuMalbHBIN Oasll paBeH
20 (20 Bompocos 1o 1 6amry)

Basibl HAYUCIISIOTCS Ha
[MOCJIETHEM 3a 3aHATHH 10
TUCIUIUTAHE KaK MPOIEHT
JICKITMOHHBIX U
MPAKTUYECKUX 3aHITHIA,
KOTOPBIC

MOCETHUII CTY/ICHT

5 6aJuIoB: CTYEHT OCETHIT
oT 90% 1o 100% 3ansaTHIA;

24| 4 bounyc | [locemaemocts 4 Oajuta: CTY/IEHT OCETUII OT P depeHIHpoBanHbIi
80% no 89% 3aHATHIA; satet
3 Oasta: CTYIeHT MTOCETUI OT
70% mo 79% 3ansATHii;
2 Gana: CTYACHT MOCETHII OT
60% mo 69% 3ansaTwuii;
1 Gami: CTyIEeHT MOCETUI OT
50% 1o 59% 3aHATHIA;
(0 GanIoB: CTYIEHT MOCETHIT
Menee 50% 3SaHATHI.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bua npoMexxyTouHOM Mpole/typa MpoBeeHHs Kpurepun
aTTeCcTaluu OIICHUBaHUS
Ha 3adere npoucxoaur oneHMBaHue y4eOHOU NEATEIBHOCTH
o0yyaronuxcs o AUCHUIINHE Ha OCHOBE MOJTy4YE€HHBIX
. OIICHOK 33 KOHTPOJIbHO-PEHTHHTOBBIE MEPOTIPUSTHUS B cooTBeTcTBUU C
nudhepeHIIMPOBAHHBII .
e TEKYIIEro KOHTPOJIA U MPOMEKYTOUYHON aTTECTAIlH. n. 2.5, 2.6
KoHnTponbsHOE MeponpusitTie NpoMeKyTouHOU arrectauun  ([looxenus
MIPOBOJIUTCS BO BpEMsI 3a4€Ta B BUJIE KOMIIBIOTEPHOTO
TECTUPOBAHUS U SIBISICTCS 00s13aTEIHHBIM.

6.3. OueHo4yHbIE MATEPUAJIBI

KommereHmun

Pesynbrarsl 00yueHus

Ne KM

3(41516(7]8(9(101112{13|14{15]16{17|18{19]2021]22(23|24

YK-2

3HaeT: CoBpeMEHHbIE

TEXHOJIOTHH cO0pa, 00pabOTKH U

rnepeaayr U3MEPUTEIIbHOM
MH(OPMAIUH, B TOM YHCIIE

CETeBbIE; IPUHIIUIIBI Pa3paOdOTKH
MPOrPaMMHOTO 00ECTICUCHHS TSI

N3MCPUTCIIBHBIX CUCTEM HaA
OCHOBC MUKPOITPOLICCCOPOB




'Ymeet: PazpabarbiBath
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

'YMmeer: Mcnions30BaTe MUPOBOU
OTIBIT TTOIXO0B K pa3paboTke
BCTPOEHHOT'O ITPOrPaMMHOTIO
VK-6 obecneaerus At Hp e + T W PR R
N3MEPUTENIBHBIX CUCTEM;
(dbopMHPOBaTH 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:
He npenycmorpensl

2) MemoouuecKue yKasaHus 0 Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:

1.  Komomuit C.B CHHXpOHHBIN N aCHHXPOHHBIN HHTEPPEHCHI: JTEKITH /
C.B. Kononwmit

2. Konomuit C.B Pazpabotka apxurextypsl [10, SOLID: nekuus / C.B.
Komomuit

3. Konoauit C.B Taitmepsr: nexuus / C.B. Konoguii

4.  Konomuii C.B Ananoropo-lludposoit npeodpaszoparens: gekius / C.B.
Komonnii

5. Miscuuxkos, B. U. OnepaniioHHbIe CUCTEMBI pEAIbHOTO BPEMEHH:
11aB0PATOPHBI IPAKTUKYM : y4eOHoe mocobue / B. . Mscuukos. — Momkap-Ona
(MTTY, 2016. — 140 c. — ISBN 978-5-8158-1773-9. — TekcT : 37eKTpOHHBIH //
Jlans : anekTpoHHO-0MOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/92562 (mara obpamenus: 25.02.2022).

6. Komoauit C.B [Toprupyemocts nmpoekra: nexmwust / C.B. Komonuii

7. Konoauit C.B PTOC: nekmus / C.B. Konoguit



8.

Komogui

Komnonuii C.B Cpena pa3paboTku mporpamMm Jjisi MUKpPOKOHTPOJLIEpa,
3aIycK MporpaMMHOTro odecredeHus u cpena pazpadorku [AR: nekmus / C.B.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:
Mscaukos, B. U. OnepaiinoHHbie CUCTEMBI PEaTbHOTO BPEMEHU:
J1aG0PATOPHBI IPAKTUKYM : yde6HOe mocobue / B. M. MscrukoB. — HMomnikap-Ona
:MTTY, 2016. — 140 c. — ISBN 978-5-8158-1773-9. — TekcT : 31€KTpOHHBIH //
JlaHb : aneKTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/92562 (nara obpamenus: 25.02.2022).

1.

DJIeKTPOHHAsI Y4eOHO-MeTOoAnYeCKAasl IOKYMeHTaI[Us

HaumenoBanue
No JII/ITGI;I:"?“ypH 3;1?;)%?};51 bubnuorpaduueckoe onrcanue
bopme
CuibBamko, C. A. OCHOBBI IPOTPaMMHUPOBAHUS
JNEeKTPOHHO- MUKPOKOHTpoJLIepoB Ha C++ : yueOHOoe mocooue / C. A.
OCHOBHAS OnbIMoTeUHAs CunbBamko. — Openoypr : OI'Y, 2019. — 126 c. — ISBN 978-
1 reparypa cucrema 5-7410-2398-3. — Texkcr : 37eKTpOHHBIH // JIaHb : 31€KTPOHHO-
M3/1aTeNIbCTBA 6ubnuoreynas cucrema. — URL:
Jlanp https://e.lanbook.com/book/160013 (nata obpareHus:
24.02.2022).
Hotkun, A. M. O0beKTHO-OpUEHTUPOBAHHOE
JNEeKTPOHHO- nporpammupoBanue: OOIT Ha s3pike C++ : yue6HOE mocolue /
OcHOBHAS OubnuoTeyHas A. M. Hotkun. — I[lepms : [THUITY, 2013. — 230 c. — ISBN
2 teparypa cucreMa 978-5-398-00966-8. — TekcT : 31eKTpoHHBIH // JIaHb :
M3/1aTeNIbCTBA AIIEKTPOHHO-OMOMMoreynas cucrema. — URL:
JlaHp https://e.lanbook.com/book/160806 (mara oOparieHus:
24.02.2022).
Msicuukos, B. M. OnepanimoHHble cUCTEMBI peaIbHOIO
DIEKTPOHHO- BPEMEHH: JTAOOPATOPHBIN MPAKTUKYM : yueOHoe mocodue / B. .
OcHOBHAs OnOIMoTeYHAs MsicunkoB. — Homikap-Ona : [TT'TY, 2016. — 140 ¢c. — ISBN
3 Teparypa cucrema 978-5-8158-1773-9. — Texkcr : anekTpoHHbIH // JIanb :
W3/1aTEIbCTBA PIIEKTPOHHO-O0MONMMoTeuHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/92562 (nata oOpareHus:
24.02.2022).
CkBop1ioBa, JI. A. OObEKTHO-OpPUEHTUPOBAHHOE
JJIEKTPOHHO- .
A porpaMMupoBaHue Ha si3bike C++ : yue6HOoe mocobue / JI. A.
4 JlonoHUTENBHAS crCTeMa CxkBoproBa. — Mocksa : PTY MUPDA, 2020. — 246 ¢. —
nmuTepaTypa 3 TATeBCTRA Texct : anekTpoHHbIil // JIaHb : 37eKTpOHHO-O0MOIMOTe U HAs
Mo cucrema. — URL: https://e.lanbook.com/book/163862 (nara
obpamenus: 24.02.2022).

IlepedeHpb UCTIONB3YyEMOIO TPOrPAMMHOIO OOECIICUEHMS:

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

[lepedenp ucnonb3yeMbix NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

Bun 3aparuit

Ne ayn.

OcHoBHOE 000pyAOBaHUE, CTEH/Ibl, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
MpelyCTaHOBICHHOE IPOrpaMMHOE 00eCTIeYeHIE, UCTIONB3YEeMOe IS
Pa3IUYHbIX BUJIOB 3aHATHI

JlokymenTt kamepa AverVision CP135; npoextop Epson EB-W12;
npoeKIMOHHbIN 3kpaH Lumien Master Pikture 203x203; cuctemHblIi 6110k
Intel Core 15/DDR-III 4Gb/ Seagate 1Tb — 12 mt.; cucremnsrii 6110k Intel

Ha63c;1;;TT($IHHe f; g) Core 17/DDR-III 8Gb/ Seagate 1Tb — 1 t; monutop LCD 19,5 Philips
203VS5LSB — 13 wt.; JIunensust Win Pro7 SP1 64 bit Russian 1pk DSP OEI
/ WM MHOE armnapaTHOe U MPOrpaMMHOE 00ecTeueHrue KOMITbIOTEPHOTO
KJlacca HE HIKE YKa3aHHOTO.
Jlexknuu J0T KOMIIBIOTED C BbIXOAOM B MIHTEpHET
(A0T)
JloxymenT kamepa AverVision CP135; npoekrop Epson EB-W12;
NpoeKIMOHHBIN 3kpaH Lumien Master Pikture 203x203; cuctemHsbIit 6110k
Camoctostensias 537 Intel Core 15/DDR-III 4Gb/ Seagate 1Tb — 12 mT.; CUCTEMHBII 6J‘IOK'I'1’1tel
abota crynenta |(36) Core i17/DDR-III 8Gb/ Seagate 1 Tb — 1 mwt; monutop LCD 19,5 Philips
P A 203V5LSB — 13 wrr; Jlunensus Win Pro7 SP1 64 bit Russian 1pk DSP OEI
/ WM MHOE alapaTHOE W MPOTrPAMMHOE 00ECIIeYeHNE KOMITBIOTEPHOTO
KJIacca He HIKE YKa3aHHOTO.
Jlabopatopusie  |[[IOT
SAHSTHS (JIOT) KOMIIBIOTEP, OTIIaJOYHBIE TLIaThI
JlokymeHT kamepa AverVision CP135; mpoektop Epson EB-W12;
npoekunoHHbIN 3KkpaH Lumien Master Pikture 203x203; cuctemHblit 610k
537 Intel Core 15/DDR-III 4Gb/ Seagate 1Tb — 12 wt.; cucremuslit 0ok Intel
3auet,aud.3a4eT (36) Core 17/DDR-III 8Gb/ Seagate 1Tb — 1 m; moruTop LCD 19,5” Philips

203V5LSB — 13 wt.; JIunensust Win Pro7 SP1 64 bit Russian 1pk DSP OEI
/ WM MTHOE armapaTHOe ¥ MPOrpaMMHOE 00eCTIedeHNEe KOMITBIOTEPHOTO

KJIaCCa HC HUIKC YKA3aHHOTO.




