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IIporpammy auctuIIHb pa3padoTtan(a)(u) qomeHT, K.H. (mouenT) Jlatumos 3.A. (Kadenpa ¢puzukm)

1. IlepeyeHr NJIAHMPYEMBIX Ppe3yJIbTATOB OOyYeHUs] MO JMCUHUILIMHE (MOJYJI0), COOTHECEHHBIX ¢
IJIaHUPYeMbIMHU pe3yjbTaTamu ocBoenuss OIIOII BO

O6y‘1310111HI7[CH, OCBOUBILHHI JAUCHUIUIARY (MOZ[yJ'H)), JOJIDKCH O6J'IaﬂaTI) CJICAYIOMMUMHU KOMIICTCHIIUSAMMU:

HIugp Pacuiudposka
KOMIIETeH MU npuodperaeMoil KOMIETEHIMHU
YK-1 CriocoO€H OCYIIECTBIISIT MIOMCK, KPUTHYECKUI aHaIU3 U CHHTE3 HH(POPMALMH, TPUMEHSTh CUCTEMHBIN

MMOAXO0J AJId PCHICHUS MMOCTABJICHHBIX 3a1a4

VYK-1.1 [3HaTh NpUHIMITE TOUCKa HHPOPMAIIUH, KPUTHIECKOTO aHAIN3a ¥ CHHTE3a HH)OPMAITIH, METOAUKA
CHCTEMHOTO ITOAXO0/1a JUIS PEIICHUS TOCTABJICHHBIX 33124

VYK-1.2  |YMeTh oCyImIeCTBIATh MONCK, KPUTHYECKUH aHAIN3 ¥ CHHTE3 HH(POPMAINHU, IPUMEHATh CHCTEMHBIH
[IOZXO JJIS1 PEIICHUS TTOCTABICHHBIX 33144

VK-1.3  |Bnanets HaBbIKaMU [TOUCKA, KPUTHYECKOTO aHAIN3a ¥ CUHTE3a MHPOPMAIMHU; CHOCOOHOCTBIO TPUMEHSITh
CUCTEMHBIN MOAXO0[ JUI PELIEHHS NOCTABJIECHHBIX 3a7a4

YK-2 Crioco0eH omnpenensaTh KpyT 3a7a4d B paMKaX MOCTaBJIEHHOW eI U BRIOUPATh ONTUMANIbHBIE CTIOCOOBI UX
[pPEIICHHS, UCXO/IS U3 ICHCTBYIOIIUX MPABOBBIX HOPM, UMCIOIIUXCS PECYPCOB M OTPaHUYUCHHIA

VK-2.1  [3naTth TpeOOBaHUs K ONPEAEICHUIO 3a]a4 B paMKax IIOCTaBJICHHOW 1I€JIH; CIIOCOOBI peIIeHHUs 3a/1au C
y4ETOM JCHCTBYIOIIMX IIPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U OrPaHUYCHUN

VYK-2.2  |YMeTs onpenensaTh KpyT 3a1a4 B paMKax ITOCTABICHHOH 1ieJH, BEIOMpPATh ONTHMAIbHBIE CIIOCOOBI MX
pEeIIeHNs, NCXOs U3 ACHCTBYIONINX MTPABOBBIX HOPM, UMEIOIINXCS PECYPCOB M OTPaHWICHUH

VYK-2.3  |Bnanets HaBBIKaMH ONpEeNIeHNs KPyra 33/1a4 B paMKax ITOCTaBICHHOH LIeJIH, BEIOOPa ONTHMAaJIbHBIX
CIIOCOOO0B MX PEIICHHMS, NCXOJIS M3 JICHCTBYIONINX ITPABOBBIX HOPM, HMEIOLINXCS PECYPCOB M OTPaHUIEHUH

OIIK -2  |CriocobeH ydacTBOBaTh B pa3padOTKE OCHOBHBIX M JIOTOJIHUTENBHBIX OOpa30BaTENbHBIX MPOTPaMM,
[pa3pabaThIBaTh OTACNBHBIE HX KOMIIOHEHTBl (B TOM YHCIE C HCIOJB30BaHUEM HH(POPMALHOHHOA
KOMMYHHUKAIMOHHBIX TEXHOJIOTHH)

OIIK-2.3 [Bnameth HaBbIKAMH pa3pabOTKH B COCTaBE KOMAH]bl OCHOBHBIX M JIOTOJHHUTEIbHBIX OOpPa30BATEIbHBIX
porpaMM, WX OTICIbHBIX KOMIIOHEHTOB (B TOM 4YHCIE C HKCIOJb30BAHHEM HH(DOPMAI[MOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHI)

OOy4arommiicsi, OCBOUBIIHN JUCITUILTHHY (MOIYIIB):

JlomxeH 3HaTh:

MIPUHIIAIIEI TTIOMCKA, KPUTHYECKOTO aHaIn3a U CHHTE3a MHPOPMAITUU, METOJUKH CUCTEMHOTO MOIX0/a JUIs PeIIeHHs
CTaHIapPTHBIX M HECTAHIAPTHBIX 33724, B TOM YHCIIE C UCIOJIb30BAaHUEM MEXATPOHHBIX U POOOTOTEXHUIECKUX CHUCTEM,

TpeOOBaHUS K ONPEAETICHUIO 3a7ad B paMKax ITOCTAaBICHHOW IeNH; 0a30BbIe CIOCOOBI PEmICHHS 334ad C y4eTOM
JIEHCTBYIOIIUX MPAaBOBBIX HOPM, UMEIOIIUXCS MEXaTPOHHBIX U POOOTOTEXHIUUECKUX CHCTEM.

JloibKkeH ymeTh:

OCYIIECTBIISAITh OUCK, KPUTHIECKUI aHATH3 U CHHTE3 MHPOPMAIIMHU, IPUMEHSTh CUCTEMHBIN TTOIXO0/ JUIS PEIICHUs
CTaHAAPTHBIX 33[a4 W HECTAHJAPTHBIX 3aJ1a4, B TOM YHUCJIE C KCIOJIb30BAHHEM MEXATPOHHBIX M POOOTOTEXHHYECKUX
CHCTEM;

Onpe}IeHHTB OCHOBHBIC U CHGHI/I(I)I/I‘-ICCKI/IC 3a1a4Y4 B paMKaX HOCTaBHeHHOﬁ 0ciu, BBI6I/IpaTB CHOCO6BI nx pemeHI/m,
Ucxond u3 ﬂeﬁcTByIOH.[HX HpaBOBBIX HOpM, NMCHOIIUXCS MeXanOHHBIX nu pO6OTOTeXHI/I‘IeCKI/IX CHUCTEM.

Z[OJ'DKCH BJIaACTh:

HaBBIKAMU TOMCKA, KPUTHYECKOTO aHAIIN3a U CHHTE3a MH()OPMAIUI;, CITOCOOHOCTHIO MPUMEHAITh CUCTEMHBIN MOXO0/T
JUIS pPEUICHWs CTAaHAAPTHBIX M HECTAaHTAPTHBIX 3ajJa4, B TOM YHCIE C HCIIOJIb30BAHUEM MEXAaTPOHHBIX U
POOOTOTEXHUIECKHUX CUCTEM;

HABBIKAMU OMPE/CIICHUS OCHOBHBIX U CIICIU(PUUCCKUX 337a4 B paMKaX MOCTABICHHON ILIeNH, BIOOPA CIIOCOOOB UX
PEIICHHUS, UCXOIS U3 ICHCTBYIOIINX MTPABOBBIX HOPM, UMECIOIIMXCS MEXaTPOHHBIX U POOOTOTEXHHYCCKUX CHCTEM;

HaBBIKAMU pPa3pa0OTKM B COCTaBe KOMAHABI OCHOBHBIX M JOINOJHHUTENBHBIX 00pa30BaTENBHBIX MPOTPAMM C
HCTIOIB30BaHUEM WH(POPMAINOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJOTHHA C YI€TOM OCOOCHHOCTEH MPUMEHECHUS NMEIOIINXCS



MEXaTPOHHBIX M POOOTOTEXHUIECKUX CHCTEM B KOHKPETHOI 00pa3oBaTeIbHON Cpere.

2. Mecto qucuumiunsl (MoayJsi) B crpykrype OIIOII BO

Jannas pucummuimHa (Mozxyns) BkiarodeHa B pasgen  "B1.0.08.08 Jucuuminmebel (Mogynu)"  OCHOBHOM
npodeccuoHansHOM 0o0pasoBaTenbHol nporpammbl 44.03.05 "Ilenarornueckoe oOpa3zoBanue (C ABYyMs NPOQUIAMHU
ITOATOTOBKH) (Maremarnka u nHpopmaTuka)" u OTHOCHUTCS K 00s3aTeTEHBIM TUCITUTUTAHAM.
OcBaunBaeTcs Ha 5 Kypce B 9 cemecTpe.

3. O0beM AuCHMINVIMHBI (MOAYJISI) B 32a4€THBIX €JMHUIAX C YKA3aHMEM KOJIMYECTBA YACOB, BbIICJICHHbIX Ha
KOHTAKTHYI0 pa0oTy o0y4yalom[uxcsi ¢ mpemnogaBaTejeM (M0 BHAAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbHYIO
padoTty o0yuarommxcst

OO01mast Tpy10eMKOCTh JUCIUILTMHBI COCTaBIIseT 3 3a4eTHhIX(ble) enunul(bl) Ha 108 yaca(oB).

KonraktrHas pabora - 40 gaca(oB), B Tom umcie yiekiuu - 18 daca(oB), mpaxTtmdeckue 3aHsatus - 0 daca(oB),
JabopaTopHble paboTHI - 22 Yaca(oB), KOHTPOJIb CAMOCTOSATEIBHOM paboThl - 0 yaca(oB).

CamocrosTenbHas padora - 32 gyaca(oB).
Kontposb (3auét / s3x3amen) - 36 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCHIUILTHHBL: 9K3aMEH B 9 cemecTpe.

4. Copep:xkanue IMCUMUILIMHBI (MOAYJsA), CTPYKTYpPHpPOBaHHOe M0 TemaM (pa3zejlaM) C YyKa3aHUeM
OTBEJICHHOI0 HAa HUX KOJIMYeCTBAa aKaJeMHUYeCKHX YaCOB M BH/I0B Y4eOHBIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4YeCKHi MJIAH KOHTAKTHON M CaMOCTOSITeJIbLHON PadoThI N0 AMCHUIIMHE (MOYJII0)
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1. [Tema 1. Hagampnsrit Ha6op NI myRIO. 9 2 0 2 2
2. |[Tema 2. PaGora ¢ maTynkamu 9 2 0 2 4
3. [Tema 3. Habop mexarponuku NI myRIO 9 2 0 2 2
4. |Tema 4. Pactmupennsriit Habop mexarporukn NI myRIO 9 2 0 2 4
5. [Tema 5. Habop BcrpanBaembix cucreM NI myRIO 9 2 0 2 4
Tema 6. VIHTepdeiicel BCTpauBaeMbIX CHCTEM Ha IIPUMEpe
6. 9 2 0 2 4
[paboTHI C HKpaHOM
7 Tema 7. IHTEpdeiickl BCTpanBaeMbIX CHCTEM Ha IIPUMEPE 9 2 0 4 4
" |pa3IHYHBIX yCTPOHCTB
8. [Tema 8. JlononHuTENbHBIE YCTPOWCTBA 9 2 0 4 4
9. [Tema 9. Vnmeu Uit KOMIJICKCHOTO MPOEKTa 9 2 0 2 4
Mtoro: 108 4. (3 HUX 36 4. KOHTPOJIIB) 18 0 22 32

4.2 ConepxaHne JUCHMILTAHBI (MOXYJIsl)

Tema 1. HauaabHublii Ha6op NI myRIO.

PaccmarpuBaercst cBeroquOn win cBeromsnmydaromuit auox (CH, CUMI; amrn. light-emitting diode, LED) -
MTOJYTIPOBOHUKOBEI MPHOOP € 3IEKTPOHHO-IBIPOYHBIM IEPEXOJ0OM, CO3MAIONINHA ONTHYECKOE U3Iy4YEeHHE IIpH
MIPOIYCKAaHUH Yepe3 HEro 3JIEKTPHUECKOro TOKa B IPSIMOM HANpaBJIEHHH, a TaK K€ CEMHCETMEHTHBIH CBETOIMOIHBIA
JUCIUIEH, HAXKUMHas KHonka, DIP-niepexitoyareny 1 NoTEHIIMOMETP

Tema 2. PaboTa ¢ jaTunkamu

Tepmope3ucTop, BHINOIHEHHBIH B BUie OYCHHKH, MMOKPBITON STIOKCUIHON CMOJIOH - IOJyHPOBOIHHUKOBBIN ITpHoOp,
INEKTPUUYECKOE CONMPOTUBIIEHUE KOTOPOT0 U3MEHSIETCS B 3aBUCUMOCTH OT €ro Temmeparypsl. @oTosneMeHT. DneKTpeTHbIN
mukpodon. 3ymmep/nunamuk. IloBoporHbiii perynsrop. PortonpepwBatens. Jarunk Xomnma. Ilbe3oanekrpuueckuii
JATYHK.



Tema 3. Ha6op mexatponuku NI myRIO

CepBONpHUBOJ WK CIEIANMNA TPHBOI - MEXaHUYSCKUH MPUBOJ C aBTOMATHYECKOH KOPPEKIHEeil COCTOSHUS uepes
BHYTPEHHIOIO OTPHLATENbHYI0 OOpaTHYIO CBsI3b, B COOTBETCTBHH C IIapaMeTpaMu, 3aJaHHBIMHU H3BHE. H-MocT m MoTOp-
peaykrop. UK-nanpHOMEp. YbTpa3BYyKOBOM JAJIBHOMEDP - OH IOCBUIAET YJIBTPa3BYKOBYIO BOJHY M CUMTAEeT BpeMs, 3a
KOTOpPOE€ BOJIHA BO3BPATHUTCA. 3Has CKOPOCTh 3ByKa M BpEMs, 3a KOTOPOE BOJIHA MPUILIA 0OpPAaTHO, MOXXHO PACCUUTAThH
paccTosHUE 10 0OBEKTA.

Tema 4. Pacinpennsiii Ha0op MexaTponuku NI myRIO

AxcenepOMeTp - NpUOOp, HM3MEPSIOIMA MPOSKIUI0 KAXYIIErocs YCKOpeHUs (Pa3sHOCTH MEXIYy MHCTUHHBIM
YCKOpeHHeM O0BbeKTa M TpaBUTALMOHHBIM ycKopeHueM). Kak mpaBuilo, akcelepoMeTp MpeACTaBIseT Cco0oi
YyBCTBUTEIBbHYIO MacCy, 3aKPEINIEHHYIO B yIPyroM nojsece. OTKIOHEHUE MACChI OT €€ MePBOHAYAIBHOTO MOJOXKEHUS IPU
HAJIMYMK KaXYILErocss yCKOpeHHss Hec€T MH(POpPMalMIio O BelMYMHE 3TOro yckopeHus. ['mpockor. Kommac. Jlatumk
OCBEIIEHHOCTH

Tema 5. Ha6op BcTpauBaembix cucteM NI myRIO

PaCCManI/IBaeTCﬂ pa60Ta C KHaBHaTypOﬁ u ManHHeﬁ CBCTOOAUOOOB. HCHOJ’IB?;yIOT MAaTpUIHYIO 3JIACTUYHYIO 16
KHOIIOYHYIO KJIaBHATypy MJId CO3AaHUA KOJOBBIX 3dMKOB, YIIPABJICHUSA JJICMCHTAMHM YMHOI'O JA0Ma H pO60TaMI/I. A
CBCTOAMOAHYIO MaTpuly, NpeACTaBIAOLIY IO coboi LCMOYKY U3 MICCTUACCATU ‘IeTBIpéX KpaCHbIX CBETOANOA0B, CO6paHHa$I
Ha OOJHOM MOIYJIC, UCIIOJIB3YIOT IAJId BBIBOJA I/IH(bOpMaLII/II/I.

Tema 6. Untepdeiicbl BcTpanBaeMbIX CHCTEM HA MpUMepe padoThl ¢ IKPAHOM

KukokpucTaINIMIEeCKUH TUCIUIEH - IHUCIUICH Ha OCHOBE JKMAKHX KpUCTANIOB. Jlucmiel Ha *KMAKUX KpHCTALIax
UCTIONB3YeTCS Ul OTOOpaXXeHUs! Tpad)uiecKoil MM TEKCTOBOM MH(OPMALMH B KOMITBIOTEPHBIX MOHHTOpax (Takke W B
HOyTOyKax), TeneBH3opax, TeiedoHax, IM(POBBIX (oToanmaparax, JIEKTPOHHBIX KHHUIaX, HABHIaTOpax, IUIAHIIETaX,
JJIEKTPOHHBIX MEPEBOAYMKAX, KAJIbKYJIATOpPax, yacax M T.I., a TaKKe BO MHOTHMX JPYTHX JJIEKTPOHHBIX YCTPOMCTBax.
CumBonbHbiil JKK-nucmnedn - untepdeiic UART. CumBonbubiii JKK-gucnieit - untepdeiic SPI. CumBonbubiii JKK-
JcIuied - uHTepdeic MMHbL.

Tema 7. UnTepeiichl BcTpanBaeMbIX CHCTEM HAa MPUMeEpe Pa3IMYHbIX YCTPOICTB

Monyne Bluetooth. Bluetooth - mpomsBoacTBeHHas crernudukanus OeCHpPOBOIHBIX IEPCOHATBHBIX CETEH,
obecrieunBaeT 0OMeH HMH(pOpMamMed MEXIy TAaKUMH YCTPOWCTBaMH, KakK IEpCOHAlbHbIE KOMIBIOTEPHI, MOOWIBHBIE
Tesie)OHBI, HHTEPHET-TIIAHIIETHI, TIPUHTEPHI, IM(PPOBBIE (HOTOANNAPATHI, MBIIIKH, KIABHATYPHI, JHKOHNCTHKH, HayIIHUKH,
TapHUTYPHI M aKyCTHYECKHX CHCTeM Ha HaJ&XHOW, OECIIaTHOHN, MOBCEMECTHO JIOCTYIHOW paJrovacToTe Ul OJIKHEH
cBs3u. [locienoBatenpHast mamsite EEPROM. Ludposoit motennmomerp. Temmeparyphsiit natank. MOMC-mukpodoH.

Tema 8. /lonoHUTEIbHBIE YCTPOHCTBA

USB-¢nem-nakonurenp - 3alOMHHAIONICEe YCTPOMCTBO, HCIONB3YIONIEE B KAueCTBE HOCUTENS (Ieli-namsth, H
MOJIKITIOYaeMOe K KOMIIBIOTEPY WM MHOMY CUHUTHIBAIOIIEMY YCTpOHcTBY mo mHTepdeiicy USB, mpumeamee Ha 3aMeHY
¢onmnu-auckam. dmm-nakonutean USB 00bIUHO SBISIOTCS ChEMHBIMH M TI€PE3aliChIBAEMbIMH, U (PU3NUECKH HAMHOTO
MeHbIIIe, YeM onTHdeckuii nuck. Be6-kamepa. GPS-npuemMHuK.

Tema 9. Uen 111 KOMILUIEKCHOTO MPOEKTA

ITopTaTtuBHBINH M3MepHUTENbHBIN Mpubop. becnpoBogHoit natumk. Perucrparop nanubix. Yacel ¢ moanepsxkoir NTP.
Cucrema 3neKkTpoHHOro ympaeieHus. Lludpooit tepmomerp. 3D-xorTpoimtep mBera. Ckanep QR-koma. QR-xonm -
TOBAapHBI 3HAK JUIA THIA MAaTPUYHBIX HITPUXKOAOB (WJIM JIByMEPHBIX IITPUXKOIOB), M3HAYAIBHO Pa3paOOTaHHBIX IS
aBTOMOOWIBHON TpombIluIeHHOCTH SlnoHun. IlITpuxkox - cuuThiBaeMas MAIIMHOW ONTHYECKas METKa, coJepiKarias
nHdopmanuio 00 00BEKTE, K KOTOpOMYy OHa mnpuBsizaHa. QR-kox ncmonb3yer uYeThlpe CTaHIapTH3MPOBAHHBIX PEKUMa
KOJMPOBaHUS (YMCIIOBOH, OYKBEHHO-IM(POBOM, IBOMYHBIN M KaH/3M) IS 3P (PEKTHBHOTO XpaHEHUs JAHHBIX; MOTYT TaKKe
HCTIONB30BaTHCS PACIIHPEHHS.

5. IlepeyeHb y4eOHO-MeTOAMYECKOTo oOecmeyeHUs] [/l CAMOCTOATEJbLHOH padoThl o0yvyaromuxcsi Mo
JMCUMILIHHE (MOAYJII0)

CamocrositenibHass paboTa OOYdYAIOIIMXCSl BBHIMOJHAETCS 10 3aJaHu0 M IPH METOAMYECKOM PYKOBOJCTBE
npenosgasaTens, HO 0e3 ero HemocpencTBeHHoro yuactus. CamocrosrtenbHas paboTa mojpasjersiercs Ha
CaMOCTOSATENLHYIO PadOTy Ha ayJMTOPHBIX 3aHATHIX U HA BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO padory. CaMmocTosTeIbHAS
pabora oOyyaronxcs BKIIOYAET KaK ITOJIHOCTBIO CAMOCTOSITEIIbHOE OCBOCHHUE OTAEIBHBIX TeM (Pa3/esioB) MUCLUILIHHEL,
TaKk W npopaboTKy TeM (pa3zienoB), OCBaMBAEMbIX BO BpPeMs ayIMTOpPHOW paboThl. Bo Bpems caMOCTOSTENbHON paboTh
oOydaromuecss 4WTalOT ¥ KOHCIEKTHPYIOT Y4eOHyI0, HAy4YHYI0 M CIPaBOYHYIO JIUTEPATypy, BBIIOIHSAIOT 3aJaHHUA,
HalpaBJICHHBIC HA 3aKpEIJICHUE 3HAHUH M OTPaOOTKY YMEHHH M HaBBIKOB, FOTOBATCA K TEKYIIEMY M IPOMEKYTOTHOMY
KOHTPOJIIO 110 TUCLIMILIHHE.

OpFaHI/BaHI/IH CaMOCTOSITeIIbHOM pa6OTLI 06yqa}ouu/1xc51 PErIIaMEHTUPYETCA HOPMATUBHBIMU JOKYMCHTAMU, yqe6Ho-
MeTO,HPI‘ICCKOﬁ nHTepaTypoﬁ " 3JICKTPOHHBIMU 06pa30BaTeJ'ILHLIMI/I pecypcamMu, BKIIro4as:

ITopsinmox opraHu3amii W OCYIIECTBICHHS 00pa30BaTENbHONW AEATENHHOCTH 1O 00pa3oBaTEeIBHBIM IIpOrpaMMaM
BEICIIICTO 00pa30BaHUs — MporpaMmaM OakajlaBpuaTa, IpPOrpaMMaM CHCHUAINUTETa, IPOrpaMMaM MarucTparypsl



(YTBep)KIeHHBINH TpHUKa3oM MUHHCTEPCTBA HAyKH M BhICIIEro oOpa3oBaHus Poccuiickoit @eneparnmu ot 6 ampens 2021
roga Ne 245)

YcraB  ¢emepambHOTO  TOCYyNAapCTBEHHOTO  aBTOHOMHOTO — oOpasoBaTenmpHOro  yupekneHus —"Kasanckuid
(ITpuBowKCKHiA) henepanbHBI YHUBEPCUTET"

[IpaBua BHyTpeHHEro pacHopsiaka (eaepalbHOro TOCYJapCTBEHHOTO aBTOHOMHOTO — 00pa30oBaTeNbHOTo
YUpPEXICHUS BBICIIEro mpodeccruonanbHoro oopasosanus "Kazanckuit (IIpuBosnkckuil) ¢penepanbHblii yHUBepcHTET"

JlokanbHbIe HOpMaTHBHBIE aKkThI KazaHckoro (ITpuBomkCcKoTo) henepaibHOTO YHUBEPCHUTETA

6. ®oH/1 OLIEHOYHBIX CPEICTB MO JUCHHUILINHE (MOLYJIIO)

®DOH/I OLECHOYHBIX CPEICTB IO AUCIUILTHHE (MOJIYII0) BKIIOYACT OIICHOYHBIC MaTCpHAllbl, HAIMPABICHHBIC Ha
MIPOBEPKY OCBOCHMS KOMIIETEHLIMH, B TOM 4YHCJIE 3HaHH, YMEHUH U HaBBIKOB. DOHJ OIEHOYHBIX CPEJCTB BKIIOYAET
OIIGHOYHBIE CPENICTBA TEKYIIETO KOHTPOIIS M OIIEHOYHBIE CPEICTBA MMPOMEKYTOTHOM aTTECTAIlUH.

B ¢oHze O1IeHOYHBIX CPECTB COAEPIKUTCS Cleayomast nHpopMauus:

- COOTBETCTBHE KOMITCTCHITUI IUTAHUPYEMBIM pe3yibTaTaM 00ydeHH [0 JUCIUIUINHE (MOYJIIO);
- KpUTEPUH OIICHUBaHKsI C(HOPMUPOBAHHOCTH KOMITCTCHIIU;

- MEeXaHU3M (POPMHUPOBAHUS OICHKH IO JUCHUIUINHE (MOIYIIIO);

- OIMCaHue MopsAKa IPUMEHEHHS U NMPOLEAYPhI OLICHUBAHUS JUI KaXKIOTO OLIEHOYHOI'O CPE/ICTRA;
- KpUTEPHUH OLICHUBAHUS JUI KaXJIOTO OLIEHOYHOTO CPEJICTRA,;

- COACpIKAaHUC OLCHOYHBIX CPEACTB, BKJIIOYasd TpC6OBaHI/I5I, NpEeABABIIACMBIC K HeﬁCTBHﬂM 06yqaloumxca,
JACMOHCTPUPYEMBIM pE3YJIbTaTaM, 3alaHUA PA3JIMIYHBbIX TUIIOB.

®DOHJT OLIEHOYHBIX CPEJICTB MO TUCHUILTNHE HaxoauTcs B [Ipunoskenuu 1 k mporpaMMe JUCIUILTAHBI (MOJYJIIIO).

7. Ilepeyensb auTepaTypbl, HOOXOAMMOI 1JIs1 OCBOEHUS TUCHUIJIMHBI (MOYJIs1)

OcBoeHHE TUCIUILIMHBL (MOIYJIsl) TPEaoNaraecT u3ydeHue yueOHOW nutepaTypbl. JluTeparypa MoXkeT OBITh
JIOCTYTTHA 00YYAIONINMCS B OJJHOM H3 IBYX BApHAHTOB (JIMOO B 00OWX W3 HHX):

- B DJJICKTPOHHOM BHJC - HYCPE3 DIJICKTPOHHBIC OMONMOTEYHbIE CHCTEMbI HAa OCHOBAHUHU 3aKIIOUYEHHBIX KDY
JA0OTOBOPOB € HpaBOO6J’IaZ[aT€J'I$IMI/I;

- B mevatHoM Buje - B Hayunoit 6ubinoreke Enadyxckoro uacturyra KOV, Obyvaronuecs moiay4anT yueOHyO
JUTEepaTypy Ha abOHEMEHTE [0 YHTATEJIbCKMM OWJIeTaM B COOTBETCTBHHM C MpaBHJIAMH I0JIb30BaHus HaydHOi
O6uOINOTEKO.

DJeKTPOHHBIC U3AaHUS TOCTYIHBI AUCTAHIIMOHHO M3 JII0O0H TOYKM NPH BBEICHUN 00YYaIOMIMMCS CBOETO JIOTHHA U
napojs OT JMYHOro KaOuHera B cucreMe "DNEeKTpoHHbIH yHuBepcureT". Ilpu HCMONIB30BaHMM IEYATHBIX M3JAHUH
OubnuoreuHpli (GOHJ JOJKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3eMmuisipa Ha KaxIoro
00y4aroLIerocs U3 4ucia JIUL, OJHOBPEMEHHO OCBAUBAIOIIUX JAaHHYIO AUCLHUILINHY.

[epedens yueOHO muTEpaTYphl, HEOOXOIUMOM ISl OCBOCHMS TUCIUIUTHHEI (MOAYJIs), HaxoauTces B [Ipunoxennn 2
K pabodeil mporpamMme AUCHUIUTUHBL. OH TOUICKHUT OOHOBJICHUIO TPH H3MEHEHHH YCIOBHHA JOTOBOpOoB KDY ¢
npaBooOnafaTeNsIMA IEKTPOHHBIX M3JaHMH M IpH HM3MEHEHWH KoMmIuiekToBaHus (ounoB HayuHoit OubGmmorexu
Enabyxckoro uacTHTYTa KOV,

8. Ilepeuenb pecypcoB HH(OPMAIHOHHO-TETEKOMMYHUKANMOHHOH ceTu '"UHTepHeT'", HE0OXOMUMBIX IJs
OCBOCHHS AMCUMILIMHBI (MOAYJIs)

OO0ydeHHe cucTeMaM yIpaBJIeHHs 1 MeXaTpoHuke - http://www.ni.com
Mexarponuka - https://old.bigenc.ru/technology _and_technique/text/4138417

MyRIO. 3HaKOMCTBO c MyRIO - TEXHUYECKHE XapaKTEPUCTUKH, BO3MOXHOCTHU -
https://nationalteam.worldskills.ru/skills/myrio-znakomstvo-s-myrio-tekhnicheskie-kharakteristiki-vozmozhnosti/

9. MeToauyeckue yKa3aHus 1JIs1 00yUAIOMIMXCSI 10 OCBOEHUIO TUCIUTIJIMHBI (MOTYJIs1)

Bupn pador MeToauyeckue peKoMeHAaluu

JIEKUUHU B xone NEKIMOHHBIX 3aHATHI CIEJyeT BECTH KOHCICKTHpPOBaHME y4yeOHOro marepuaina. OOpamarhb
BHUMAaHHC Ha KaTerOpUH, (hOPMYIHPOBKH, PACKPHIBAIOIIKEC COJACPKAHHE TEMbI, HAYYHBIC BBIBOIBI H
MPaKTUYCCKUE peKoMeHaanuu. JKenaTelbHO OCTaBUTh B paO0OYMX KOHCIIEKTAaX IOJISL, HA KOTOPBIX JeNaTh
ITOMETKH U3 PEKOMEHIOBAHHOM JIUTEPATyPHI, JONOIHAIONINE MaTEPHAN MIPOCITYIIAaHHOHN JIEKIINH, a TaKXKe
MMOTYEPKUBAIOIIAE OCOOYI0 BaXHOCTb TEX WM WHBIX TEOPETHUECKUX TIOJIOKEHUHA. 3amaBath
MIPEToIaBaTeII0 YTOYHSAIOINE BOIPOCH C HENBI0 YACHEHHS TEOPETHUECKUX TOI0KEHUH, PAaKTHIECKUX



http://www.ni.com/
https://old.bigenc.ru/technology_and_technique/text/4138417
https://nationalteam.worldskills.ru/skills/myrio-znakomstvo-s-myrio-tekhnicheskie-kharakteristiki-vozmozhnosti/

Buj pa6or MeToauyeckne peKoMeHIauu

PEKOMEHIALMH, pa3pelieHuss NpoOJIEMHBIX CUTyauuil. B Xoje MoAroToBKM K JICKIMOHHBIM 3aHSATHAM
MIOBTOPHUTh H3JIOKEHHBIH paHee Y4eOHBIH Marepuall, 03HAKOMHUTHCS C OCHOBHOW M JOTOJHHUTEIbHON
JIUTEpaTypol, WHPOpManueil W3 PEKOMEHJOBaHHBIX VIHTEpHET-pecypcoB MO M3YYEHHOH TeMe.
JlopabaThIBaTh CBOM KOHCIIEKT JICKIMH, JIeNasi B HEM COOTBETCTBYIOIINE 3alMCH U3 PEKOMEHIOBaHHON
OCHOBHOH H JIOTIOJTHUTEINILHOM JINTEepaTypsl, VIHTEpHET-pecypcoB MO MPOOIEMHBIM BOIIPOCAM.

nabopatopHble | BeimonHeHne m1abopaTopHBIX paboOT HampaBlieHO Ha 0000lIeHHe, CHCTeMaTH3alulo, YIIyOJeHHUe

paboTsI TEOPETHYECKUX 3HaHWH; (OPMUPOBAHHE yMEHHMH NPUMEHSTH MOJIyYSHHBbIE 3HAHUS B IIPAKTUYECKON
JeATEIbHOCTH; Pa3BUTHE aHAIUTHYECKUX, NPOCKTHPOBOYHBIX, KOHCTPYKTUBHBIX YMEHHI; BBIPaOOTKY
CaMOCTOSTENILHOCTH, OTBETCTBEHHOCTH M TBOPUECKON MHUIIMATHBEL. B X0/1€ BBINOIHEHHS 1a00paTOpHOI
paboTBl CTYOEHT [IODKEH NPOSBUTH YMEHHE CaMOCTOSTENBHO paboTaTh C yueOHOW M Hay4dyHOH
mutepaTypod, VIHTepHeT-pecypcamy, IPOAEMOHCTPUPOBATH HABBIKM BIIAJCHUS  KOMIIBIOTEPHOU
TEXHUKOM M MaKeTaMy MPUKIAIHBIX IPOrpaMM COOTBETCTBYIOLIEro HazHadeHUs. KOHTpOIbHON TOUKOM
nmabopaTOpHOI PabOTHI ABIAETCS €€ 3aIUTa. 3aIlnuTa MPOBOIUTCS B YCTHOW (OpMe: CTYHCHT MOJDKEH
YMETh OOBSICHUTH M 000CHOBATH KaXKAbIH BBHITIOJIHEHHBIH 3TaI paboTHI.

camocroa- | CamocTosiTensHast paboTa 1Mo JaHHON AMCIMIUIMHE BKJIIOYAET: IIOBTOPCHUE TEOPETHIECKOTO MaTepHaa,;
TenbHas paboTa| MOATOTOBKA K IPAKTHYECKUM 3aHATHAM; pEIICHHE 3a7ad, BBAAHHBIX Ha MPAKTHIECKUX 3aHATHAX;
MOJTOTOBKAa K MHCBMEHHBIM pPaboTaMm, MOJATrOTOBKA K dSk3ameHaM. JlrobOas ¢opma camocTosSTENbHON
paboOTBl HAaYMHAETCS C MW3YYCHHS KOHCIICKTAa JICKIMH, COOTBETCTBYIOUIEH Yy4eOHOH M HaydHOH
JUTEpaTypel, a Takke WHGOpPMANMM W3 PEKOMEHIOBaHHBIX MHTepHeT-pecypcoB. Bo Bcex
PEKOMEHIYEMbIX YYeOHHKAaX M YYEOHBIX IOCOOHMAX COJEp)KaTcs KOHTPOJIBHBIE BOMPOCHL, KOTOpPBIC
IIOMOTAIOT TOBTOPUTH KIIIOUEBBIE MOMEHTBI COOTBETCTBYIOIIEH TEMBI, M NpPaKTHUYECKHUE 3aJaHus,
HAaIleJICHHbIC Ha BBIABJICHUE JIOTHYECKUX B3aUMOCBSA3EH.

9K3aMEH OK3aMeH IPOBOIUTCS B yCTHOH (hopme mo Omieram, B KOTOPBIX COAEPXKATCS BOMPOCH! (33JaHMS) IO
BCEMY pa3lielly AWUCHUIUTMHBL. OILCHMBAeTCS BIAJCHUE TCOPETHYECKUM MAaTepHalioM, €ro CHCTEMHOE
OCBOEGHHE, B3aUMOCBA3b OCHOBHBIX IOHATHUN AUCIUIUINHEI, CIIOCOOHOCTH MPUMEHATh 3HAHUSA U YMEHHS
IPU PELICHWH NPaKTHYECKUX 3aJaHul, MPUOOpPETeHHE HABBIKOB CaMOCTOSTENbHONW pabotTel. Jlis
MIOJITOTOBKH K K3aMEHY PEKOMEH]yeTCsl TOBTOPUTH BECh YUE€OHBII MaTepHal 1Mo AUCLUIUIMHE, a TaKXkKe
HCTIONB30BaTh OCHOBHYIO W JIONONHHUTEIBHYIO JMTEpaTypy, HHGOPMALHI0 M3 PEeKOMEHJOBAaHHBIX
HurepHeT-pecypcos.

10. IlepeyeHb WH(pOPMALMOHHBLIX TEXHOJOIMil, MCHOJbL3yeMbIX NPH OCYLIeCTBJICHHHM 00Pa30BaTeJbHOIO
npouecca mo AUCHUIVIMHe (MOAYJI0), BKJIKOYASl MNepeyeHb NPOrPaAaMMHOr0 odecreyeHUs] U HHEPOPMAIMOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

[epedensr MHGOPMAMOHHBIX TEXHOJOTWH, UCIIOIb3YEMbIX IPH OCYLIECTBICHHH 0Opa3oBaTENLHOTO IIpolecca 10
JUCLUITIMHE (MOMYJII0), BKIIOYAs IepedeHb MPOTrpaMMHOr0 oOecrieueHHss ¥ MH()OPMAaIMOHHBIX CIIPAaBOYHBIX CHCTEM,
npencrasieH B [punoxxenun 3 k pabodeit mporpamMme JUCHUTUINHBL (MOAYJIA).

11. Onucanue MaTepUaJbLHO-TEXHMYECKOi 0a3pl, HeOOXOAMMOW /JIsl OCylIecTBJeHHs] 00pa30BaTeIbHOI0
npoiecca no AMCHUNINHE (MOYJII0)

VYuebHas ayautopust Ne60 (423600, Pecrryonika Tarapcran, r. EnaOyra, yi. Kazanckas, 1. 89 ) ais nposeneHus
3aHATHH JEKIIMOHHOTO TUIIA, 3aHATHH CEMHHAPCKOTO THIIA, TPYMIIOBBIX U HHINBHUYATbHBIX KOHCYJIBTANH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTECTAIlNH,TOMEIICHNE TSI CaMOCTOATeNbHON paboThl. Ilmomans 73,4 kB.M. KommekT
Mebenn (mocamounsix MecT) 29 mt. KommekT Mebenu (ocagodHbIX MecT) Uit penogasartens | mrt. KoMmeioTepHBIi
kiacc: Kommerorepsr intel core i5 15 mt. MoruTops! ViewSonic 22d 15 mt. ITpoextop EPSON EB-535W 1 .
WntepaxtusHasg gocka [QBoard DVT TNOS2 1 mr. Tpubyna 1 mt. Konanmmonep | mr. Hactennsie non xu 6 mit. Hlkag
JIByXCTBOpUaThlii ¢ mosnkamu 1 mr. Be6-kamepa 1 mr. Beixon B lHTEpHET, BHYTPUBY30BCKasi KOMIIBIOTEPHAS CETh, AOCTYII
B DJIEKTPOHHYIO0 HH(pOpManMoHHO-00pa3oBarenbHyto cpeny. Habop yueOHO-HarIsIqHBIX TOCOOHIA: KOMIUIEKT Mpe3eHTaIH
B DJIEKTPOHHOM (popMare 110 MPENnoAaBaeMoi AUCIUILINHE 3-5 MIT.

12. CpeacrBa aganTanuy NpenoAaBaHus JHCHMILIMHBI K MOTPEOHOCTAM 00ydaloIuxcs HHBAJINIOB M JINI €
OrpaHMYeHHBIMH BO3MOKHOCTSIMM 310POBbA

IIpn HeoOxommMocTH B 00pa30BAaTENBHOM TIIPOIECCe TPHMEHSIOTCS CIEAYIOIMHAE METOABl M TEXHOJOTHH,
o0Jeryaronyie BOCIPUITHE WHPOPMALNUHN OOYYAIONMMMHUCS WHBAIUAAMU U JIMIAMH C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3]I0POBbS:

- CO3JaHHEe TEKCTOBOM BEpPCHHM JIOOOTO HETEKCTOBOTO KOHTEHTa JUII €r0 BO3MOXKHOTO MpeoOpa3oBaHUS B
aNbTepHATHBHBIE (DOPMBI, yIOOHBIE [T PA3IMIHBIX IT0JIb30BaTENCH;

- CO3J1aHMNC KOHTCHTA, KOTOpLIﬁ MOXHO IMPCACTAaBUTL B pa3IMYHbIX BUAAX 0e3 NOTEPU AAaHHBIX WJIN CTPYKTYPBhI,




MIPESyCMOTPETh BO3MOXKHOCTh MACHITAOMPOBAHUS TEKCTa W HW300pakeHWH Oe3 TOTepH KadecTBa, IPEIyCMOTPEThH
JIOCTYTIHOCTH YIIPABJIICHUS KOHTEHTOM C KIIaBHATYyPHI;

- CO31aHHME BO3MOKHOCTEH [T 00yJalomuXCsl BOCIPHHNMATE OIHY U Ty ’k€ HH(OPMAIUIO U3 PA3HBIX HCTOYHUKOB -
HalpuMep, TaK, YTOOBI JIMIA C HAPYMICHUSIMH CIyXa MOIyYald HHPOPMAIMIO BH3yaldbHO, C HAPYIICHUSMH 3pCHHUS -
ayJUanbHO;

- [OPUMCHCHHUC TMPOrpaMMHBIX CPEIACTB, O6eCHe‘-II/IBaIOHII/IX BO3MO>XXHOCTb OCBOCHHUA HaBBIKOB H yMeHHﬁ,
(bOpMI/IpyeMI:IX ﬂHCHHHHHHOﬁ, 3a CUér AJIBTCPHATUBHBIX CHOCO6OB, B TOM YHCJIC BUPTYAJIbHBIX na6opaTop1/H‘/’1 u
CUMYJIAUOHHBIX TeXHOHOFHﬁ;

- TpPUMEHEHHE JUCTAHIMOHHBIX OO0pa30BaTENIbHBIX TEXHOJOTWI I mnepeaadd HMHQPOPMAlMH, OpraHU3alNd
pa3nuuHbIX (OpM MHTEpaKTHBHOW KOHTAaKTHOW paboThl 0Oyvaromlerocsi ¢ MNperojaBaTeleM, B TOM 4YHCIIE BEOWHApOB,
KOTOPBIE MOTYT OBITh HCIOJB30BaHBI Ul MPOBEACHUS BUPTYAJIbHBIX JEKIMH C BO3MOXKHOCTBIO B3aUMOJEHUCTBUS BCEX
YYaCTHUKOB JAMCTaHIIMOHHOTO OOYYEHUs, MPOBEJECHUS CEMHHAPOB, BBICTYIUICHUS C JOKJIAaMU U 3aIIUTHI BHINOJIHEHHBIX
paboT, NpoBeeHHUs TPEHUHTOB, OPraHU3aIMN KOJJIEKTUBHON paboThl;

- IPUMCHEHHWE [JUCTAaHIMOHHBIX O0Opa30BaTENBHBIX TEXHOJOTWH I oOpraHu3anud  (OopM TEKyIIETo |
IIPOMEKYTOUHOTO KOHTPOJIS,;

- yBENWYCHHE TPOJOJDKUTENFHOCTH CHA4Yd OOYYAIOUIMMCS WHBAJHIOM WM JIAIOM C OTpaHMYCHHBIMH
BO3MOKHOCTSIMH 3I0POBBsI JOPM IMPOMEKYTOYHOM aTTECTAIIUH 110 OTHOIICHUIO K YCTAHOBICHHON MPOIOIKUTEIIEHOCTH UX
ClIavuu:

- MPOMOJDKUTENLHOCTH CAadyM 3auéTa WM dK3aMeHa, TPOBOJMMOTO B MHCHMEHHOU (opme, - He Gonee deM Ha 90
MUHYT;

- TPOJOJKUTEIBHOCTH TOATOTOBKH OOYYaromErocss K OTBETY Ha 3a4éTe WM DK3aMEHE, MPOBOIMMOM B YCTHOM
¢dopme, - He Oonee yem Ha 20 MUHYT;

- IPOIOJDKUTENBHOCTH BBICTYIUICHHUS 00yJaroLIerocs Py 3aliTe KypcoBoii paboTsl - He Ooiiee 4eM Ha 15 MHUHYT.
IIporpamma coctaBieHa B coorBercTBuH ¢ TpeboBaHmsMEH PI'OC BO u y4eOHBIM IUTAHOM IO HAIPABICHUIO

44.03.05 "Tlemarornveckoe oOpazoBaHHe (C OBYMsS MPOQIISIMH MOATOTOBKH)" M Mpodmiro MOATOTOBKH "MaremaTtnka u
nHpopMaTuka',



Ipunooiwcenue 1

K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
51.0.08.08 [Ipoepammnoe obecneuenue mexampoHHvix u
pobOmMOmexHuYeckux cucmem

®oHJ 0LEHOYHBIX CPEACTB MO TUCHUTIIIHHE (MOAYJIIO)
51.0.08.08 IIporpaMmmHoe o6ecneyenne MEXaTPOHHBIX H POOOTOTEXHHYECKUX CHCTEM
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I'ox Hauana oOy4eHus o obpazoBaTenabHOI nporpamme: 2026



COJEPKAHUE

1. COOTBETCTBUE KOMITETEHIIM INIAHUPYEMBIM PE3VJIbTATAM OBYUYEHMA 110 JUCIHUITIVHE
(MOJVJIIO)
2. KPUTEPHU OLIEHUBAHU S COOPMUPOBAHHOCTU KOMIETEHIIMIA

3. PACITPEJIEJIEHUE OINEHOK 3A ®OPMbI TEKVIIIET'O KOHTPOJIA U ITPOMEXYTOUYHYIO ATTECTAIIHUIO

4. OIEHOYHBIE CPEJCTBA. IIOPAAOK X IMPUMEHEHWA 1 KPUTEPWUM OLIEHMBAHW A

4.1. OHEHOYHBIE CPEACTBA TEKYIIET'O KOHTPOJIA
4.1.1. KonrponbsHas padora 1 mo temam: Tema 1. Hayaneneiit Habop NI myRIO. Tema 2. PabGora ¢ maryukammu.
Konrponbnas padota 2 mo teme: Tema 3. Habop mexarponuxu NI myRIO. KonrponsHast padora 3 no teme: Tema
4. PacumpenHssiii Habop mexarporuku NI myRIO.
4.1.1.1. Ilopaaok mpoBeAeHUs U IPOoLEaypa OLICHUBAHUS
4.1.1.2. Kputepun olleHUBaHUS
4.1.1.3. ConepxaHue OIIECHOYHOTO CPECTBA
4.2. OLIEHOYHBIE CPE/ICTBA [IPOMEXYTOYHOM ATTECTALIMU
4.2.1. YCTHBIN WM TUCBMEHHBIA OTBET HA BOIPOCHI
4.2.1.1. Tlopsinok NpoBEAEHUS U MIPOLEAYpa OLEHUBAHUS
4.2.1.2. Kpurepuu ollcHUBAHUS
4.2.1.3. ConepxaHue OLEHOYHOr0 CpeACTBa



1. CooTBeTCTBHE KOMIETECHIHIA IIAHNPYEMBIM pe3yIbTaTaM 00y4eHHs MO0 JUCHUIINHE (MOAY.II0)

Kox ®W HamMmeHoOBaHHeE
KOMIIETeHIIUH

IIpoBepsiemble pe3yJibTaTbl 00y4eHHs NS AAHHOI
JHU CIMILTHHBI

OueHOYHbIE CPENCTBA TEKYLIEro KOHTPOJIS
U NIPOMEKYTOUHOM aTTecTALNI

VK-1 - Ciocoben
OCYIIECTBISAITh OUCK,
KPUTHYCCKHUI aHATN3 U
CUHTE3 HHPOPMALIUH,
MPUMEHSTH CUCTEMHBIN
MOJTXOJ JJTSl PEIICHUS
IIOCTaBJICHHBIX 3a7a4

3HaTh MPUHITAITET TIOUCKA, KPUTHYECKOTO aHAIN3a
M CHHTe3a HHPOPMAIMH, METOIAUKH CHCTEMHOTO
MOJIX0/Ia JJISl PELIEHHsI CTAHAAPTHBIX
HECTaHIAPTHBIX 337124, B TOM YHCIIE C
HCIOJIb30BAHMEM MEXATPOHHBIX
POOOTOTEXHUYECKUX CHCTEM

YMeTh OCYIIECTRIISATh MOUCK, KPUTHUECKHIA
aHaM3 ¥ CUHTE3 MH(POPMAIIMHU; TPUMEHSTh
CHCTEMHBIN ITOIXOJ JUTS PEIICHUS CTAHIAPTHBIX
3a/1a4 ¥ HECTAHIAPTHBIX 3a71ad, B TOM C
HCITONIE30BAHUEM MEXATPOHHBIX H
POGOTOTEXHHUECKHX CHCTEM

BiasieTs HaBBIKAMHU MMOUCKA, KPUTHIECKOTO
aHaIlN3a ¥ CHHTE3a HH)OPMAIIHH; CIIOCOOHOCTHIO
TIPUMEHSATh CUCTEMHBIN MOAXO0T ISl peLIeHus
CTaHAapTHBIX U HECTAHAAPTHLIX 3a4a4, B TOM
YHCJIE ¢ UCTIOJIB30BAHMEM MEXATPOHHBIX
POOOTOTEXHUICCKHUX CUCTEM

Texkymuii KOHTPOJIb:

Konrtponsnas pabdora 1 mo temam: Tema 1.
Hauvansnerif Ha6op NI myRIO. Tema 2.
Pabora ¢ naTunkamu.

Konrponbhas pabora 2 no teme: Tema 3.
Ha6op  mexarponuku NI myRIO.
Konrponbhas pabora 3 no teme: Tema 4.
Pacmu-pennsiit Habop MmexaTpoHuku NI
myRIO

IIpomeskyTouHasi aTrecTamus:
9K3aMEH

VK-2. Cnocoben
OTpEeIeNSATh KPYT 3a]a4 B
paMKax  IOCTaBJICHHON
e " BBIOHpATD
ONTHMAJIBHBIE  CIIOCOOBI
WX pEIIeHNs, UCXOMS W3

JIEHCTBYIOIIMNX

[IPaBOBBIX HOPM,
AMEIOIUXCA PECYPCOB H
OrpaHUYCHUN

3HaTh TpeOOBaHMUS K ONPE/ICIICHUIO 33/1a4 B
paMKax [OCTaBJICHHOH 1jeH; 6a30Bble CIOCOOBI
peLIeHus 3a/1a4 C YIETOM JICHCTBYIOIINX
IIPAaBOBBIX HOPM, UMEIOIIMXCS] MEXaTPOHHBIX
POOOTOTEXHUUECKHUX CHCTEM

YMeTh onpeaensiTh OCHOBHbIC U CHeHU(pHIECKUE
3aj[a4M B paMKax MOCTABJICHHOH 1e]TH, BBIOUPATh
CIOCOOBI UX PEUICHUS, UCXOMS U3 ACUCTBYIOLIHX
IIPaBOBBIX HOPM, UMECIOINXCA MEXATPOHHBIX 1
POOOTOTEXHUUECKUX CHUCTEM

BiianeTs HaBbIKaMU OIPEEIICHUSI OCHOBHBIX U
crenu(UIecKux 3a1a4 B PaMKax IMOCTaBICHHOU
LIeTTH, BBIOOPA CIIOCOOOB MX PELICHUS, HCXOAS 13
JEUCTBYIOIUX MPAaBOBBIX HOPM, HMEIOIINXCS
MEXaTPOHHBIX M pOOOTOTEXHUIECKUX CHCTEM

Texkylmuii KOHTPOJIb:

Kontponbnas pabdora 1 mo temam: Tema 1.
Havanprerii Ha6op NI myRIO. Tema 2.
Pabota ¢ maTunkamu.

Konrtponsnas pabdora 2 mo teme: Tema 3.
HaGop  wmexarpommkum NI myRIO.
Kontponsnas pabdora 3 mo teme: Tema 4.
Pacmm-pennsrit HaGop mexatponumku NI
myRIO

HpOMe?l(yTO‘l]—[aﬂ arrecranus:
OK3aMCH

OIIK -2 Cnocoben
Y4acTBOBATh B
pa3paboTKe OCHOBHBIX H
JIOTIOJTHUTEIBHBIX
00pa3oBaTeIbHBIX
nporpamm,
paspabaTbeIBaTh
OT/IeJIbHBIE HX
KOMIIOHEHTHI (B TOM
qHCIIe ¢

Branets HaBbIKaMU pa3pabOTKH B COCTABE
KOMaH/Ibl OCHOBHBIX U JIOIIOJIHUTEIbHBIX
00pa30BaTeNbHBIX MPOTPAMM C HCIOIb30BAHUEM
nH(pOpPMaAMOHHO-KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHI C y4eTOM 0COOCHHOCTEH
MPUMEHCHUA UMCIONIUXCA MEXAaTPOHHBIX U
POOOTOTEXHUYIECKHX CHCTEM B KOHKPETHOMN
o0pazoBaTeNnbHOH cpere

Texkymuii KOHTPOJIb:

KontponsHas pabdora 1 mo temam: Tema 1.
Havanprerii Ha6op NI myRIO. Tema 2.
Pabota ¢ gaTunkamu.

Kontponsuas padora 2 mo teme: Tema 3.
Habop  wmexarponmkum NI myRIO.
Kontponsuas padora 3 mo teme: Tema 4.
Pacmm-pennsrit Habop mexaTponukn NI
myRIO

UCTIOIb30BaHUEM IIpome:xxyTounas aTTecTanmus:
nHpopMannoHHo- 9K3aMeH

KOMMYHHUKaIIMOHHBIX

TEXHOJIOTHH1)

2. Kpurtepun ouennBanus ¢(pOpMHPOBAHHOCTH KOMIETEHIMIA

Komne 3auTeHo He 3auTeHo
TeHUHA Boicoknii ypoBeHb Cpennnii ypoBeHb Hwu3zkmii ypoBenn Huxe noporosoro
(0OTJINYHO) (xopoo) (Y10BJIETBOPUTEJIbHO) YPOBHS
(86-100 6a.1;10B) (71-85 6ann0B) (56-70 6a10B) (HeyI0BJIETBOPUTEILHO)
(0-55 6aa10B)
YK-1 3HaeT MPUHIIMIIGI TIONCKA, | 3HAET NPHUHIUITHI TOUCKA, | 3HAET MPUHIIUIIBI He 3HaeT mpuHIUTIBI
KPUTHYECKOTO aHaJM3a U | KPUTUIECKOTO aHAIN3a U MTOVCKA, KPUTHYECKOTO | TIOMCKA, KPUTHIECKOTO
CHHTE3a HHPOPMAIIIH, CHHTE3a HHPOPMAaINH, aHaJM3a ¥ CHHTE3a aHaJN3a ¥ CHHTE3a




Komne 3aureHo He 3auteno
TeHUHA Boicoknii ypoBeHb Cpennunii ypoBeHb Hwu3skwuii ypoBeHns Huzke moporosoro
(OTJINYHO) (xopouo) (YAOBJIeTBOPHTEIBLHO) YPOBHSH
(86-100 6a.1;10B) (71-85 6annoB) (56-70 6a10B) (Hey/I0BJIETBOPUTEIHHO)
(0-55 6aas10B)
METOJHUKH CUCTEMHOIO JIOTTyCKaeT nndopmanuu, nH(opManuy, METOIUKA
MOJIX0/a AJIS peIIeHUs HE3HAYMTENbHbIE OMIMOKH | JOIMyCKaeT THIIHYHbIE CUCTEMHOTI'0 IOAX0/a JUIs
CTaHJAapTHBIX U MIPU UCTIOJIb30BaHUU OLIMOKY IpH pelIeHHsl CTaHJapTHBIX U
HECTaHJApPTHBIX 337a4, B METOJIUKH CHCTEMHOTO HCTIONIb30BAHUHA HECTaHJAPTHBIX 337a4, B
TOM YHCIIE C MOAXO0Ma AJISl PELICHUS METOJIUKH CHCTEMHOTO | TOM YHCIIE C
HCTIONIb30BAaHUEM CTaH/IAPTHBIX U MOAXOJA AJISl PELICHUsI | WCIIOJIb30BAaHUEM
MEXaTPOHHBIX U HECTaHJAPTHBIX 337ad, B CTaH/AAPTHBIX U MEXaTPOHHBIX U
POOOTOTEXHUUECKHUX TOM YHCIIE C HECTaHJAPTHBIX 33734, | POOOTOTEXHHUYECKHUX
cUCTEM HCTIONIb30BaHUEM B TOM YHCIIE C cucTeM
MEXaTPOHHBIX U UCTIONB30BaHUEM
POOOTOTEXHUYECKUX MEXaTPOHHBIX U
CUCTEM POOOTOTEXHUYECKUX
CHCTEM
YMeer 0Cy1ecTBIATh YMeeT ocy1ecTBIATh YMeeT ocy1ecTBIATh He ymeer ocyuiecTBisTh
IIOUCK, KPUTHUYECKUI IIOMCK, KPUTUYECKUI IIOMCK, KPUTUYECKUI IIOMCK, KPUTUYECKUI
aHaIN3 ¥ CUHTE3 aHaJIM3 U CUHTE3 aHaJM3 U CHHTE3 aHaJIM3 U CHHTE3
nHpopmanuy; IpUMEHATh | nH(pOpMaNNH; TOIMyCKaeT nHpopmanny; nH(popMannm; MPUMEHATH
CHCTEMHBIN MOJIXO0J LTS HE3HAYHUTEIbHBIC OMMOKH | JOMyCKaeT THIIMIHbIE CHCTEMHBIH MOIXO LTS
peIIeHuUs CTaHIAPTHBIX IpY IPUMEHEHUHN OIIMOKH IIpH peLIeHNUs CTaHAAPTHBIX
3a7a4 1 HeCTaHAAPTHBIX CHCTEMHOT'O ITOJX0/a U1l | IPUMECHCHUHU 3a7a4 U HeCTaHAAPTHHIX
3aj1a4, B TOM YHUCIIE C pELICHUs CTaHAAPTHBIX CHCTEMHOTO TT0IX0/1a 3aja4, B TOM YHUCIIE C
HCTIOIb30BaHUEM 3a/1a4 ¥ HeCTaHJapTHBIX JUIA pelIeHUs HCTIONB30BaHUEM
MEXaTPOHHBIX U 3a/a4, B TOM YHCJE C CTaHJApTHHIX 3a7a4 U MEXaTPOHHBIX U
POOOTOTEXHUUECKHUX HCTIOJIb30BaHUEM HECTaHJAapPTHBIX 33724, | POOOTOTEXHUUECKHX
CHUCTEM MEXaTPOHHBIX H B TOM HYHCIIE C CHUCTEM
POOOTOTEXHUYECKUX HCTIONB30BaHUEM
CHCTEM MEXaTPOHHBIX H
POOOTOTEXHUUECKHUX
cucTeM
Brnaneer HaBBIKaMH Brnaneer HaBbIKaMU Braneer HaBbIKaMU He Bnaneer HaBbIKamMH
MIONCKA, KPUTHIECKOTO MOUCKa, KPUTHIECKOTO TIONCKA, KPUTHYECKOTO | MOUCKA, KPUTHIECKOTO
aHaM3a ¥ CUHTE3a aHaJIM3a ¥ CUHTE3a aHaJIM3a ¥ CUHTE3a aHaJIM3a ¥ CUHTE3a
“HpOpMALNY; HHPOPMALINY; HHPOPMALINY; HHPOPMALINY;
CHOCOOHOCTBIO CIOCOOHOCTHIO NPUMEHSTE | CHOCOOHOCTHIO CIOCOOHOCTHIO MPUMEHSI T
MIPUMEHSTh CUCTEMHBIN CHUCTEMHBIH MOAXO IS MIPUMEHSTh CUCTEMHBIN | CHCTEMHBIH MOJIX0 IS
MTOJIXOA JUISl peIIeHUs pemeHus CTaHJapTHBIX U MOJIXOJ JJISl PeIIeHUs peIeHust CTaHIaPTHBIX U
CTaHJApTHBIX U HECTaHAAPTHBIX 3a/1a4, CTaHJApTHBIX U HECTaHAAPTHBIX 3a7a4, B
HECTaHIAPTHBIX 3a7a4, B JIOITyCKas HECTaHAAPTHBIX 33734, | TOM YHUCIIE C
TOM YHCIIE C HE3HAYNTENbHBIC OIMOKN | JOIMyCKas THITNYHEIC HCTIONB30BaHUEM
HCTONb30BaHUEM IIPY OTBETE Ha BONIPOC WM | OIIMOKH IIPU OTBETE HA | MEXaTPOHHBIX U
MEXaTPOHHBIX U pellIeHNH NOCTaBIEHHON BOTIPOC WU PEIIEHUH POOOTOTEXHUUECKHUX
POOOTOTEXHUUECKHUX 3aJauu, B TOM 4YHCIIE C MOCTaBJIEHHOH 33/1a4M, | CHUCTEM
CUCTEM UCTIOJIb30BaHUEM B TOM YHCIIE C
MEXaTPOHHBIX U UCTIONIb30BaHUEM
POOOTOTEXHUUECKHUX MEXaTPOHHBIX U
CUCTEM POOOTOTEXHUYECKUX
CHCTEM
YK-2 3HaeT TpeOOBaHUA K 3HaeT TpeboBaHUS K 3naeT TpeboBaHU K He 3naer TpeboBanus K

OTIPEJICIICHUIO 3a]1a4 B
paMKax MOCTaBJICHHOU
1ey; 0a30BbIE CIIOCOOBI

perIeHns 3a1a4 ¢ y9eTOM
JNEHCTBYIOIUX MPABOBBIX

HOPM, UMEIOIIHXCSI
MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX
cucTeM

OTIPEICIICHHUIO 3134 B
paMKax MoCTaBJICHHOM
1eyin; 0a30BbIE CIIOCOOBI
pemeHns 3a1ad ¢ y9eToM
JICHCTBYIOIIUX MPABOBBIX
HOPM, UMCIOIIUXCS
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CHUCTEM, JTOIyCKast
HE3HAYUTEIBHBIC OIINOKHI

OTIpe/IeIICHUIO 3319 B
paMKax MoCTaBJICHHOU
ey, 0a30BbIE
CITOCOOBI pemIeHUs
3a7a4 C y4eTOM
JIeHCTBYOIUX
MPAaBOBBIX HOPM,
HUMCIOIIUXCS
MEXaTPOHHBIX U
POOOTOTEXHHUECKHUX

OTIPEICIICHHUIO 33134 B
paMKax MOCTaBJICHHOU
1en; 0a30BbIE CIIOCOOBI
peIeHns 3a1a4 C yIeTOM
JICHCTBYIOIINX MTPABOBBIX
HOPM, UMEIOIIUXCS
MEXaTPOHHBIX U
POOOTOTEXHUYIECKHUX
CUCTEM




Komne 3auTeHo He 3auTeHo
TeHUHA Boicoknii ypoBeHb Cpennunii ypoBeHb Hwu3skwuii ypoBeHns Huske noporosoro
(OTJIMYHO) (xopouo) (Y10BJ1€TBOPUTEIBHO) YPOBHS
(86-100 6a.1;10B) (71-85 6annoB) (56-70 6a10B) (Hey/I0BJIETBOPUTEIHHO)
(0-55 6aas10B)
MIPU OTBETE Ha BONPOC HIIK | CUCTEM, JOMyCKas
MIPU pEIIeHUU TUIIMYHBIC OIIMOKU
MOCTaBJICHHON 3aJ1auH MIPHU OTBETE Ha BOIPOC
YMeer onpenensaTh YMeer omnpenensiTh YMeer omnpenensiTh He ymeer onpenensrts
OCHOBHBIE H OCHOBHEBIC H OCHOBHEBIC H OCHOBHBIE H
crnenuduyeckue 3a0a4n B | cruenupuIecKre 3a1a9n B cnenupuIecKue cnenuuIecKkre 3a1a4n B
paMKax IOCTaBIEHHON paMKax MOCTaBICHHON 3a/1a4M B paMKax paMKax IOCTaBICHHON
LIeJIN, BEIOUPATH CIIOCOOBI | IIEIH, JOIMyCcKast ITOCTABJIECHHOMN LIEJIH, IIEJTH, BRIOUPATh CTIIOCOOBI
UX PEUICHHUS, HCXOIS U3 HE3HAYNTEIBHBIE OMUOKN | JOITycKas UX PEUICHHUs, HCXOIS U3
JNEHCTBYIOINX MPaBOBBIX | MPH BEIOOpE criocoba ux HE3HAYNTEIBHBIE JIEHCTBYIOIINX TIPABOBBIX
HOPM, UMEIOIINXCS pelIeHni, UCXOS U3 OIUOKH MPU BBIOOPE HOPM, UMEIOIINXCS
MEXaTPOHHBIX U JIEHCTBYIOIIUX MPABOBBIX croco0a UxX peleHni, | MeXaTPOHHBIX U
POOOTOTEXHUUIECKHUX HOPM, UMEIOITNXCS HCXOJs U3 POOOTOTEXHUIECKUX
CHUCTEM MEXaTPOHHBIX U JIEHCTBYIOIINX CHUCTEM
POOOTOTEXHUUECKUX MIPaBOBBIX HOPM,
CHCTEM HUMEIOIINXCS
MEXaTPOHHBIX 1
POOOTOTEXHUIECKHX
CHCTEM
Brnaneer HaBBIKaMH Bnageer HaBBIKaMH Brnaneer HaBpIKaMu He Brnageet HaBbIKaMH
OTIpE/ICIICHUS] OCHOBHBIX H | OTIPEIECIICHISI OCHOBHBIX U | OIIPEICIICHHS OTIpe/IeIICHUs] OCHOBHBIX H
crenupUIecKux 3a/1a9 B cnenn(UIecKHX 3a1a9 B OCHOBHBIX U cnenn(UIecKux 3a1a9 B
paMKax IOCTaBICHHON paMKax I0CTaBICHHON crenuduIecknx 3a1ad | paMKax HOCTaBJICHHOM
1IeJM, BEIOOpA CIIOCO00B 1eH, BEIOOpa croco0oB B pamKax LIeJH, BEIOOpa crioco0oB
WX peIIeHUs, UCXOS U3 WX pElIeHuUs, UCXOIs U3 MTOCTABIIEHHOW 1IENH, WX pelIeHUs, UCXOS U3
JEHUCTBYIOIINX MPABOBBIX | JACHCTBYIOUINX MPABOBBIX BBIOOpA CIIOCOOOB MX JIEHCTBYIOIINX MPABOBBIX
HOPM, UMEIOIIIXCS HOPM, UMEIOITIXCS pelIeHus, UCXOS U3 HOPM, UMEIOIINXCS
MEXaTPOHHBIX U MEXaTPOHHBIX U JIEACTBYIOIINX MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX POOOTOTEXHUIECKHX MIPAaBOBBIX HOPM, POOOTOTEXHUYIECKHIX
cucTeM CHCTEM, JTOITyCKast HMEFOIIUXCS CUCTEM
HE3HAYUTEIBHBIC OMMOKH | MEXaTPOHHBIX U
TIPH OTBETE HA BOIMPOC WM | POOOTOTEXHHUUECKUX
pEIICHIH TOCTABICHHON CHCTEM, JTOITyCKast
3aa9u TUTIYHBIE OIIHOKU
MIPY OTBETE Ha BOIPOC
WJIH PEIIeHUN
[IOCTaBJIEHHOM 3aJa4u
OIIK-2 | Bnageer HaBbIKAMU Bnaneer HaBpIkaMu Biageet HaBeIKaMu He BimageeT HaBbIKaMu

pa3paboTKH B COCTaBE
KOMaH/Ibl OCHOBHBIX U
JIOTIOJTHUTETBHBIX
00pa30BaTEIbHBIX
IIpoOrpamMm ¢
HCTIOJIb30BaHUECM
nHpopMannoHHo-
KOMMYHUKAIIHOHHBIX
TEXHOJIOTUH C y4eTOM
0COOEHHOCTEH
MPUMEHCHUA UMCIOIIUXCA
MEXaTpOHHBIX U
POOOTOTEXHIUUECKHUX
CHUCTEM B KOHKPETHOM
00pa3oBaTeNLHON cpejie

pa3paboTKU B COCTaBe
KOMaH/Ibl OCHOBHBIX U
JIOTIOTHUTEIHHBIX
00pa30BaTEeNBbHBIX
pOTpaMMm ¢
HCIIOJIE30BaHUEM
nH(pOopMaMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH ¢ y4eTOM
0coOeHHOCTEH
MIPUMEHCHUA NUMCIOIIUXCA
MEXaTPOHHBIX U
POOOTOTEXHHUECKUX
CHCTEM B KOHKPETHOM
00pa3oBaTenbHOM cpene,
JIOIyCKast
HECyIECTBECHHBIE
3aTpyAHCHUS

pa3paboTKU B COCTaBe
KOMaH/IbI OCHOBHBIX U
JIOTIOJTHUTEIBHBIX
00pa30BaTEeNbHBIX
MpOrpamm ¢
UCIIONTb30BaHHEM
OCHOBHBIX
nH(popManMoHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH C y4eTOM
0coOeHHOCTEH
MIPUMEHCHUA
UMEIOIIMNXCS
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CHCTEM B KOHKPETHOI
00pa3oBaTenpHOU
cpene, AOIycKas
TUIHYHBIE OLIUOKH

pa3paboTKu B COCTaBE
KOMaH/Ibl OCHOBHBIX U
JIOTIOJTHUTETHHBIX
00pa30BaTeNbHBIX
MpoTrpamMm ¢
UCTIONIb30BAaHUEM
nHpopMannoHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH C y4eTOM
0cobeHHOCTEH
MIPUMEHCHUA UMCIOIIUXCA
MEXaTpOHHBIX U
POOOTOTEXHHUECKHUX
CHUCTEM B KOHKPETHOM
00pa3oBaTenbHOM cpejie




3. Pacnpezlenemle OIICHOK 3a (l)Ole)I TEKYLIEro KOHTPOJIA U NMPOMEKYTOYHYHO aTTECTALlUIO

9 cemecTp:

Texymuii KOHTPOJIb!

Kontponsnas padora 1 mo remam: Tema 1. Hagansrsrit Habop NI myRIO. Tema 2. PaboTta ¢ naTankamu.
MakcumanbHOe KonmdecTBo 6amios o bPC - 20

Kontponsras padora 2 mo teme: Tema 3. Habop mexarpornku NI myRIO.
MaxkcnmanpHOe KomdecTBo 6amioB o bPC - 15

Konrponbnas padora 3 o teme: Tema 4. Paciumpennsiii Habop Mexarpo-Huku NI myRIO..
MakcumanbHoe kKoaudecTBo 6amioB o bPC - 15

Hroro 20+15+15= 50 6amnos

IIpoMeskyTouHasi aTTecTanus — 3x3aMeH — 50 6as1oB

[IpomexxyTodHass aTTecTalys MPOBOIWTCS IOCIE 3aBEPIICHHS H3YUYCHHs NUCIMIDIMHBI WK €€ 4YacTh B (opMme,
ompenenIeMoil yIeOHBIM IDTAHOM 00pa30BaTENEHOW TMPOTPaMMEI C LENBI0 OICHHUTh paboTy 00yYaromerocs, CTEIeHb
YCBOCHUS TEOPETHUCCKUX 3HAHUH, YPOBCHb C(OPMHUPOBAHHOCTH KOMIICTCHIINH.

[IpemoaBaTens, MPUHAIMAIOIIHN SK3aMeH 00SCIICUHBACT CIyUYaiiHOE paclpe/ieicHue BapUaHTOB 3aUCTHBIX 3aJaHul
MEXIy OOYYaroIUMICS C MOMOINBI0 OWICTOB W/HIK C NMPUMCHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHI, BIIpaBe 3aJaBaTh
00yuJaromeMycs J0MOJHUTEIbHBIC BOIPOCH! U JaBaTh JOMOJHUTEIbHBIC 33 JaHHs TIOMUMO TEX, KOTOPBIC YKa3aHbI B OMJICTE.

DK3aMeH MpPOBOJHUTCA MO OmiieTam. B kakaoMm Owmiere JBa YCTHBIX WIIM NMHChMEHHBIX OTBETa Ha BOMpPOCHL. [locie
OTBETa CTYICHTY MOTYT OBITh 3aJaHbl JOMOJHHUTEIBHBIC BOMPOCHI, KaK MO MaTepuajaM Owiera, TaK U MO OCHOBHBIM
OTIpEJICNICHUSIM Kypca B LIEJIOM.

1-p1it yCTHBIN MM TUCBMEHHBIN OTBET — 25 6asioB.

2-0li YyCTHBIN WM TIMCHbMEHHBIH OTBET —25 OaIIoB.

Hroro 25+25=50 6amios.

Ob1ee KoM9IecTBO OAIIOB IO AUCIUILINHE 32 TEKYIIHHA KOHTPOJIb U MMPOMEXKYTOUHYIO arTectanuio: S0+50=100 6ammoB.
CooTBeTcTBHE 0aJIJIOB U OLIEHOK:

Jost 3x3amena:

86-100 — oTyiuHO

71-85 — xopormro

56-70 — y1OBJICTBOPHUTEIILHO

0-55 — HeyIOBIETBOPUTETHHO

4. OueHOYHBIE CPEACTBA, MOPSAOK UX MPUMEHEHNs M KPUTEPUH OLleHUBAHUS

4.1. OueHoYHbIE CPeICTBA TEKYIEro KOHTPOJIs

4.1.1. KoutpousHasa pabora 1 mo temam: Tema 1. Havaabnbiii HaGop NI myRIO. Tema 2. PaGora ¢
natunkamu. KourpoabHas padora 2 no teme: Tema 3. Haoop mexarponuxu NI myRIO. KouTpoJssnasi pagora 3 no
Teme: Tema 4. Pacium-pennslii Ha6op mexaTtponuku NI myRIO.

4.1.1.1. Ilopsaaok NpoBeeHM.

KonrponbHas pabota mpoBoANTCS B 4achkl ayAMTOpHON paboTsl. OOyyaromyecs Moiay4aroT 3aAaHus ISl IPOBEPKH
YCBOEHUS IPOHIeHHOT0 MaTepraia. Pabora BEIMOJHAETCS B MUCBMEHHOM BHAE U ciaéres npenoaaBatenio. OIeHNBarOTCs
BJIaJICHUE MAaTEepHalIOM IO TeMe paboTbl, aHAIMTHYECKHE CIIOCOOHOCTH, BIIAJICHHE METOJaMH, YMEHHS W HaBBIKH,
HEOoOXOANMBIE IS BBITTOJTHEHUSI 3aJaHUH.

4.1.1.2. Kpurepuu oneHUBaHUSA

KonTpoabHnas padora 1:

17-20 craBsiTcsA, ecjau oOydawummiicas TPaBUIBHO BBITOJHWI BCE€ 3aJaHUs. [IpOoIEeMOHCTPHPOBAH BBICOKUI
YPOBEHb BIaJIeHHUSI MaTepraioM. [IposiBICHBI MPEBOCXOAHBIE CIIOCOOHOCTH NPUMEHSTh 3HAHUS W YMEHHS K BBIITOJHEHHIO
KOHKPETHBIX 3a/IaHUH.

14-16 craBsiTcs, ecjau O0y4YAWIIUICS TPABWIBHO BBIMOJHUI OOJBIIYIO 4YacTh 3aJaHuid. [IpucyTcTBYIOT
HE3HAUNTENbHbIE OMMOKK. [IpoaeMOHCTPHPOBAaH XOPOIIMIT YPOBEHBb BIAACHHS MaTepuaioM. I[IposBIeHBI cpenHue
CHOCOOHOCTH NPUMEHSTH 3HAHUSI U YMEHUS K BBITTOJTHEHUIO KOHKPETHBIX 33/1aHUH.

11-16 craBsiTcsi, ecim oGydaromIuiicst 3aJaHus BBIOJHUI Oojiee YeM HamoJoBUHY. [IpHCYTCTBYIOT cepbé3Hble
omnOku. [IpogeMoHCTpUPOBaH YAOBICTBOPUTENbHBINH YPOBEHD BiaJcHUS MarepruasioM. [IposiBieHbl HU3KHE CIOCOOHOCTH
NIPUMEHSTH 3HAHWS U YMEHHUS K BBIITOJIHEHUIO KOHKPETHBIX 3aaHUMH.

0-10 craBsiTcs, ecau oOOyYalOIIMMCS 33/7aHUS BBINOJHWI MEHEe YeM HamoJoBHHY. I[IpomeMoHcTpHpoBaH
HEY/IOBJIETBOPUTEIBHBIN YPOBEHb BJIaJIcHUS MaTepruasioM. [IposBiIeHbl HEeJOCTaTOYHbIE CIIOCOOHOCTH MPUMEHSITh 3HAHUS U
YMEHUSI K BBITIOJTHEHHIO KOHKPETHBIX 3a/[aHUH.
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13-15 craBsiTcs, ecam OOy4alOLIMICS NPaBUIBHO BBINOJHMI Bce 3aJaHMs. [IpoaeMOHCTPUPOBaH BBICOKHN
ypOBeHb BiaieHHs MarepuaioM. [IposBieHbl TPEeBOCXOHbBIE CIIOCOOHOCTH NMPUMEHATH 3HAHHS M YMEHHS K BBITOJIHEHHUIO
KOHKPETHBIX 3aJaHUH.

11-12 craBsTcH, ecaW OOYYAIOIIMIiCSI TNPAaBWIGHO BBHINOJHHUI OOJNIBINYI0 YacTh 3amaHuid. [IpucyTcTByror
HEe3HAa4YMTeNbHbIe OMMOKH. [IpogeMOHCTpHpOBaH XOpOUIMH ypOBEHb BIaJeHUS MarepuajoM. [IposBieHbl cpenHue
crocoOHOCTH MTPUMEHSTh 3HAHUS M YMEHUS K BBHITIOJTHEHUIO KOHKPETHBIX 3aaHUI.

8-10 craBsiTCS, ecqu OO0YYAIONIUICS 3aJaHWs BBIMOJTHHI OoJiee YeM HAmoJOBHHY. [IpHUCYTCTBYIOT CephE3HBIC
omu0Oku. [IpoaeMOHCTPUPOBaH YIOBICTBOPUTENBHBIN YPOBEHD BIaCHUS MaTepruasioM. IIposiBIIieHBI HA3KHE CIIOCOOHOCTH
MIPUMEHSTH 3HAHUS U YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3aIaHUI.

0-7 craBsTCd, ecaM OOy4YalOIIMiics 3aJaHUS BBIOJHWI MEHEE YeM HaroJIOBHHY. I[IpoaeMOHCTpHUPOBaH
HEYJOBJICTBOPUTEIFHBIN YPOBEHB BIafeHUS MaTepruaroM. [IposBiIeHBI HeIOCTaTOYHBIE CITIOCOOHOCTH IPUMEHATH 3HAHHS U
YMEHUS K BBIIOJTHEHUIO KOHKPETHBIX 3aaHuil.

4.1.1.3. Conep:xaHue OIIEHOYHOTO CPEACTBA
KonTpoabsnas padora 1

3ananue 1. OcHoBBI nporpammupoBanus B LabView (uacts 1)

Beruncants 00beM NUIMHAPA C PaJIyCOM OCHOBAHHMS I' ¥ BBICOTOI h.

Tpu conportusnenus R1, R2, R3 coenunens! napamiensHo. Hailtu conpoTuBieHne COETUHEHMSL.

Omnpenenuts BpeMs IaJeHUS KaMHs Ha TOBEPXHOCTh 3€MJIH C BBICOTHI h.

W3BecTHa nnmHA OKpy>kHOCTH. Halitn miomanp kpyra, OrpaHI4eHHOTO 3TOH OKPYKHOCTBIO.

BbrumcanTh BEICOTY TPEyroibHUKA, OIYIICHHYIO Ha CTOPOHY @, IO M3BECTHBIM 3HAUYEHHSAM JJIMH €T0 CTOPOH a,

agrwdE

b, c.

6. Ompeznenutb paccTosiHUE, NPOiIEHHOE QUINUECKUM TEJIOM 3a BpeMs t, €CIIM TeJO ABUKETCS C HOCTOSHHBIM
YCKOPEHUEM a U UMEeT B HauaJbHBIH MOMEHT BpeMeHHU cKopocTh V0.

7.  BpIUMCIUTH MJIOIIAL TPEYTOJbHUKA 110 popmysie ['epoHa, eciiu 3a1aHbl €r0 CTOPOHBI.

8.  OmpexnenuTth KOOPIUHATHI BEPIIMHBI Tapabobl y=ax2+bx+c (a<>0). Koaddunmentsr a,b,c 3anansl.

9. Ilo maHHBIM CTOpPOHAM MPSIMOYTOJbHUKA BEIYMCIUTH €r0 MEPUMETD, IUIOIIAAb U JJIHHY JHaroHau.

10. [lans! nBa uncna. Haiitn cpenHee apudmeTnieckoe UxX KBaJpaToB U cpeHee apu(PMETHIECKOE MX MOTyJICH.

3anmanue 2. OcHOBHI porpaMMupoBanus B LabView (dactp2)

Hana nymHa pedpa Ky6a. Haiitn muiomanb rpany, Iomas MOJTHON ITOBEPXHOCTH M 00BbEM 3TOTo Kyoa.

Haiiti 1uimHy OKpy>KHOCTH M IUIOIIAAb KpyTa 3aJlaHHoro paauyca R.

JlaHbI KOOPAMHATHI TPEX BEPIIHH TpeyronbHuKa (x1, yl), (x2, y2), (x3, y3). HaiiTu ero mepumMeTp U Iiomas.
Hano 1ienoe geTsipex3HauyHoe uncio. VMcrnons3ys onepannu div 1 mod, HaiiTh cymMmmy ero ugp.

Jano nenoe yeThipex3HauHoe ynciio. Vcnonb3ys onepaiu div u mod, HaiiTu ipousBeneHue ero nudp.
Ckopoctb neporo aBromMoOmist V1 km/4, Broporo, V2 km/d, paccrosHue Mexay HUMH S kM. Omnpenenutsb
paccTosiHie MeX Ay HUMH yepe3 T yacoB, ecu aBTOMOOMIIN TIEPBOHAYAIBHO JIBIKYTCSI HABCTPEUY APYT APYTY.

7. CxopocTb JIOAKH B cTOsiueit Bojge V km/d, ckopocTh TeueHus peku U km/a (U < V). Bpemst qBmkeHuUs J0AKn
o o3epy T1 4, a mo peke (mpoTuB TeueHust), T2 4. OnpenenuTs MyTe S, MPOHAEHHBIH JIOIKOI.

8. laHa cTOpOHa paBHOCTOPOHHETO TPeyrosibHUKa. HaTh mIomaap 3Toro TpeyroyibHUKa M paguyChl BIHCAHHON
Y OMHUCAHHOM OKPY>KHOCTEH.

9. /3BecTHO KOJNMYECTBO JKUTEJEH B TOCyJapcTBE M IUIOMAAb €ro TeppuTopuu. OnpenenuTs IUIOTHOCTH
HaceJIeHHs B 3TOM IOCy/apCTBe.

10. Haiitn momans Koibla, BHYTPEHHUH pagnyc Kotoporo paseH R1, a BHemnuit paguyc pasen R2 (R1 < R2).

3ananue 3. [IporpaMMupoBaHie pa3BETBISIONINXCS AITOPUTMOB (JacTh 1)

1. JlaH®I AeHCTBUTENHHBIE MOJIOKUTEIBHBIC YUCHA X, Y, Z. BBISICHUTB, CyIIECTBYET JIM TPEYTOJNBHUK C JUTHHAMHU
CTOpOH X, Y, Z.

2. Jano peiictBurtenbHoe a. st dynkuunu f(a), rpaduk KoTOpoii npecTaBiIeH Ha pUCYHKe, BBIUUCIHUTS f(a).

3. Ilycrts D - 3amtpuxoBaHHas 9acTh IIOCKOCTH U IYCTh U OMPEASISIETCS 110 X M Y CICIYIOIIUM 00pa3oM (3ammch
(X, y) D o3Hagaer, 4To TOUKa C KOOpAMHATAMH X, Y puHAAIeXuT D). Hamucate nporpaMmy BBIYHCIISIONIYIO 3HAYECHHE U,
ecl .

4.  JlaHbl Tpu IeHCTBUTENBHBIX Ynciia. BrIOpaTh 13 HUX Te, KOTOpPBIE IPHHALIeXAT HHTEepBaiy (1, 3).

5. Jlanbl nelicTBuTENbHBIE YNCha X, y. Ecnu X, y oTpHIaTesNbHbI, TO KaKA0€ 3HAUCHHE 3aMEHHUTh €T0 MOJYJIEM;
€CIIM OTPHLIATEIBHOE TOJILKO OJTHO M3 HUX, TO 00a 3HaueHMs yBeqnunTh Ha 0.5; ecnn 00a 3HaueHMSI HE OTPULATENILHBI M HU
OJTHO M3 HUX HE NMpHHAIUISKUT otpe3ky [0.5, 2.0], To o06a 3HaueHns: ymeHbIIMTH B 10 pa3; B OCTANIBHBIX CIyYasxX X, y
OCTaBHUTh O€3 N3MEHEHHUS.

6. OmpexnenuTh U BRIBECTH Ha Ile4aTh HOMEP KBaJpaHTa, B KOTOPOM pacrojioxkeHa Touka M(X,y), X U y 3a1aHHbIe
BEIIECTBEHHBIC YUCTIA.

7. U3 BenmuuuH, OompenesIeMbIX BEIpAXKCHUSIMH a=sinx, b=cosx, c=In|X| mpu 3a1aHHOM X, ONIPENETUTh ¥ BBIBECTH
Ha 9KpaH JHUCIUIEs] MUHIMAIbHOE 3HAUCHHE.

8. Omnpexgenurs, Kakas u3 AByX Todek - M1(x1,yl) miu M2(x2,y2) - pacmosoxeHa OmKe K Hadaxy KOOPAHWHAT.
BriBecTu Ha 3xpaH AuCILIES KOOPIUHATHI 3TOM TOYKH.
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9.  Ompenenutb, Kakas u3 AByX ¢Uryp (Kpyr Wid KBajpar) UMeeT OOJbIlyIo Iuiomans. M3BecTHO, 4TO cTOpOoHA
KBajipaTa paBHa a, paJinyc Kpyra r. BeIBecTn Ha sKkpaH Ha3BaHHUE W 3HaYEHHE IUIOMIAAH OOJIbIeH GUTYpHIL.

10. OmnpenenuTp, MoNagaeT a1 To4ka M(X,y) B KpyT paanycoM r ¢ HeHTpoM B Touke (x0,y0).

3ananue 4. [IporpaMMupoBaHie pa3BETBISFOLINXCS AITOPUTMOB (4acTh2)

1. Tlepepacnpenenuts 3HaYeHUs epeMeHHBIX X U Y Tak, 4ToObI B X O0Ka3aJoCh MEHbIIIEE M3 3TUX 3HAYCHUIL, a B
Y, 6oibliee.

2. 3HaueHHs TepeMeHHBIX X, Y, Z TNOMEHATh MECTAMH TaK, YTOOBI OHM OKA3alINCh YHMOPSJOYECHHBIMU MO
BO3PACTaHMIO.

3. VI3BecTHBI ZBa pacCTOSHUS: OJHO B KWJIOMETpax, Apyroe B (yrax. Kakoe u3 paccTossHuii MeHbIIE?

4. Bsecrtu gBa yncna. MeHbIee 3aMEHNATH MOTyCYMMOH, a OoJibIee, yBOCHHBIM ITPOU3BEICHUEM.

5. JloxaTop opumeHTHpOBaH Ha oaHy u3 ctopoH cBera (C- ceBep, 3- 3amax, FO- ror, B- BOCTOK) m MOXeT
NPUHUMATh TPH LU(POBBIE KOMaHABL: | - MMOBOPOT HaJIEBO, 2 - TOBOPOT HampaBo, 3- moBopoT Ha 180 rpamycos. lan
cumBon C, ucxoaHas opHeHTanus Jokaropa u uyuciaa N1 u N2, nBe mocnaHHble eMy KOMaHAbL. BeIBecTu opueHTanuro
JIOKAaTOpa MOCJIEe BBHIIOTHEHUS JTaHHBIX KOMAaH]I.

6. Jlanubr nBa mensix uncna: D (meHp) m M (Mecs), onpenensionye NpaBUiIbHYIO 1aTy HEBUCOKOCHOTO Toja.
BriBecTu 3Hauenus D u M i1 aatel, cienyroieid 3a yKa3aHHOM.

7. Jlano nenoe yucio B auanazone 100 - 999. BeiBecTr cTpOKy, CIIOBECHOE OMKUCAHKUE JAHHOTO YHUCIIa, HAPUMED:
256, nBeCTH MATHAECAT LIECTh, 814 BOCEMBCOT YETHIPHAILATD.

8. B BocTouHOM KaneHmape HpUHAT 60-TETHUH IMKI, COCTOSIMA W3 |2-TETHUX MOANWKIOB, 0003HaYaeMBIX
Ha3BaHMSIMM IIBETA: 3€JICHBIM, KPAcHBIH, JKENTHIH, OENbIi M dYepHBIH. B KaXIOM MOALMKIEC TOABI HOCST Ha3BaHHA
KHMBOTHBIX: KPBICHI, KOPOBBI, THTPa, 3ailla, ApaKoHa, 3MEH, JIONIAAH, OBIBI, 00E3bsSHBI, KypHUIIbl, coO0aku M CBHHBH. Ilo
HOMEpY To/ia BEIBECTH €T0 Ha3BaHUE, eciar 1984 rox OblT Ha4aJIoM NUKIIA, TOAOM 3€IE€HON KPBICHI.

9.  CocraBbTe MpoOrpaMmy, peaiu3yIoIIy0 U301 IPUMEHEHUs] KOMIIbIOTEpa B KHW)KHOM Marasune. Komnbiorep
3alpanIuBaeT CTOMMOCTh KHUT, CYMMY JEHET, BHECEHHYIO MOKyIaTeJeM; eClId claud He TpeOyeTcs, meyaTaeT Ha 3KpaHe,
cnacu0o; eciii JIeHer BHECEHO Ooubllle, TO IeYaTaeT -BO3BMHTE CAady M yKa3blBaeT CyMMY CIauH; €CJIM JIeHer
HEJIOCTaTOYHO, TO IeYaTaeT 00 3TOM COOOIIEHUE, YKa3bIBaIOIIee pa3Mep HEJOCTAIOMICH CyMMBI.

10. [Mauwr Tpu mepemennbie: X, Y, Z. Eciu uX 3HAYeHUS YMOPSAOYCHBI MO YOBIBAHUIO, TO YIBOUTHh HX; B
MIPOTUBHOM CIy4ae 3aMCHHUTh 3HaUCHHE KaX 0 MepeMEHHOI Ha MPOTUBOIIOIOKHOE.

3aganue 5. [IporpaMMupoBaHue ¢ UCIIOIB30BAaHUEM MOIIIPOrpaMM (IacTbl).

1. Omwmcate moamporpammsl Min2(A,B) m Max2(A,B)2 BemecTBEHHOTO THIIA, HAXOIIIINE MHHAMAIBEHOE WU
MaKCHMaJIbHOE W3 JIBYX BEIIECTBEHHBIX uncen A u B.

2.  Omnwucats noamporpammy Minmax(A,B), 3anuceiBaromnyo B IepeMeHHYI0 A MUHUMaJbHOE W3 3HAYCHUH A U
B, a B nepeMenHnyto B - MakcuMasbHOE U3 3TUX 3HAUYEHUH.

3. Ommucats moanporpammy Fact(N) memoro tumna, BEIMUCISAIONIYIO 3HadeHue pakToprana N! = 1¥2* _*N (N >0 -
napameTtp 1enoro tuma). C moMoIIbio 3TOH HOANPOrpaMMbI BEIYUCINTS (hakTopuaisl 10 JaHHBIX YUCe.

4. Ommucars mognporpammy SumDigit(N,S), Haxomsiiyro cymmy mudp S nenoro umcna N (N - BxomHo#, S -
BBIXOIHOU mapametp). Vcrnonb3ys 3Ty NoANporpaMmy, HaiiTH CyMMBbI QP TSATH JAHHBIX YHCEIT.

5. Omnwucarp monmporpamMmmy Polynom(A,N,X) BeUIeCTBEHHOTO THIA, HAXOMAANIYI0 3HAu€HWE MoiuHOMa P B
BemecTBeHHOM Touke X. [lonuunom P 3anaercs mapamerpamu N (crenenp mosuHoMa, 0 < N < 8) u A (kod(hpHULIUEHTHI
MIOJIMHOMA, BelecTBeHHBIN MaccuB pa3Mepa N+1): P(X) = A[1]XN + A[2]XN-1 + ... + A[N]X + A[N+1]. Ucnons3ys o1y
MOJNPOTPaMMy, HATH 3HAYEHHS 331aHHOTO MOJIMHOMA B IISITH JAHHBIX TOYKaX.

6. Hasbl neiictButensHBble uncna x1, yl, x2, y2, x10, yl10. Haiitu mepumerp AeCATHYTONbHUKA, BEPIINHBI
KOTOPOTO MMEIOT COOTBETCTBEHHO KoopauHatel (X1, y1), (x2, y2), (x10, y10). (OmpenenuTs moamporpaMMy BBEIYHCICHUS
paccTOSTHUS MEXTy AByMs TOUKaMH, 33/IaHHBIMH CBOMMH KOOPJIMHATAMH. )

7. JlaHbl nedicTBUTENBHBIE YMCcHa a, b, ¢, d, € - CTOpOHBI NATHYyroibHUKA. HalTh miomanp NmATHYrojbHUKA.
(OmpenenuTh MOAIIPOTPAMMY BBIYHCIICHHUS IO IH TPEYTOIBHUKA TI0 €TO0 CTOPOHAM. )

8.  Hanwmcars nporpammy BbrurcieHus P o gopmyse: rue n - 3aaHHOE HATYpajIbHOE YUCIIO.

9. Omnwmcars moamporpammy Stepen (X,n) OT BEIIECTBEHHOTO X W IIEJOr0 N, BBIYUCIAIONIYIO (ITOCPEICTBOM
YMHOXEHHS) BEJTMYNHY X1, ¥ HCIOJIB30BATh €€ s BeranuciaeHns b=2.7k+(a+1)-5.

10. [ausl otpe3ku a,b,c u d. [lns Kaxmoi TPOHKH STHX OTPE3KOB, U3 KOTOPBIX MOXKHO TOCTPOUTH TPEYTOJIbHUK,
Hamevarath IUIONIAAh JAaHHOTO TpeyroibHuka. Omnpenenuth nommnporpamMmy  Plo(X,y,z), medaTaromyo TUIOIIaah
TPEYroJIbHUKA CO CTOPOHAMH X,y U Z, €CIIHM TaKO! TPEYrOJIbHUK CYLIECTBYET.

3ananue 6. [IporpaMMupoBaHue ¢ UCIIOIB30BAaHUEM MOIIPOrPaMM (4acTb2).

1. TIlycrs nmoamporpamma Socr(a,b,p,q) or mensix napamerpos (b<>0)npuBomur 1pods a/b K HECOKPATUMOMY
Buay p/q. Onucarh JaHHYIO MIPOLEAYPY U UCIIONIB30BATh €€ VIS IPUBEACHHS ApoOH K Hecokparnumomy By c/d

2. Jlaubl maavHBI a,b M C CTOPOH HEKOTOPOTrO TpEyrosbHUKA. HalTm MeamaHbl TpEyrolbHHKA, CTOPOHAMH
KOTOPOTO SIBJIIIOTCS] MEJJMaHbl HCXOAHOTO TPEYroabHUKA. J[JIHAa MeIuaHbl, IPOBEAECHHON K CTOPOHE a, paBHA .

3. JlaHbI KOOPAMHATHI BEPIIHMH JBYX TPEYTOJILHUKOB. ONPEeAennTh, KaKoH N3 HUX UMEET OOJIBIIYIO IUIOIAlb.

4.  JlaHbl KOOPJUHATHI BEPIINH TPEYTOJbHUKA U KOOPIWHATH HEKOTOPOW TOYKU BHYTpPH Hero. HalTu paccrosHue
OT JaHHOW TOYKH 10 OJmxkaiiied cTopoHbl TpeyronbHuKa. ([Ipy ompeneneHWH pacCTOSHWHA y4YecTh, YTO TUIOIAIHL
TPEYTOIbHUKA BEIYHCIIAETCS U YEPE3 TPU €T0 CTOPOHBI, U YEPE3 OCHOBAHNE U BBICOTY).



5. JlBa HaTypanbHBIX 4YHClIa Ha3bIBAIOTCS "APY)KECTBEHHBIMH'", €CIM KaXJ0€ W3 HHUX paBHO CyMME BCEX
JlenuTeneil Apyroro, 3a UCKJIIOUEHHMEM €ro camoro (TakoBel, Hampumep, uucia 220 u 284). HaneuaTtarte Bce mapsl
"Ipy>KeCTBEHHBIX" YUCeJI, He MPEBOCXOIAIINX 3aJaHHOTO HATYPaJIbHOIO YUCIa.

6. Jlano werHoe umcio n > 2. [IpoBepurs musg 3TOro umcna rumoredy lonpadaxa. Ora rumoresa (1o
CEeTOHSAIIHUI JIEHb HE OTIPOBEPTHYTas U MOJHOCTBIO HE JOKa3aHHas) 3aKII0YaeTCsl B TOM, YTO KaKI0€ YeTHOE N, OoJblee
JIBYX, TIPEJCTaBJISICTCS B BHJIE CYMMBI JIBYX NPOCTBIX 4YHceN. Bocmonp30BaThesl MOAMPOrpaMMON paclio3HaBaHUS MPOCTHIX
qHCel.

7. JlaHO HaTypambHOE YHCIIO N. BBIICHUTH, ABISIETCS M OHO MOJHBIM KBajgpaToM. ONpenenuTs MogIporpaMmy,
MIO3BOJIAIOIYIO PACIIO3HABATH ITOJTHBIEC KBAAPATHI.

8.  CocTaBuTh MOANPOrpaMMy ISl HAXOXKACHHUSI TOYHOTO 3HAYECHHS CYMMBI HAaTypalbHBIX YHCEN, B JECATHIHOM
3aImmcH KOTOPBIX Ooee 20 3HAKOB.

9.  CocraBuTh nporpamMmy JUisi pa3joKeHUs! JaHHOTO HAaTypajbHOTO YHCIIa HA MPOCThIE MHOXKUTEJIH. HAIPUMED,
200 = 23, 52.

10. [lano HatypanbHoe umcio n. Halitu Bce uncna MepceHa MeHbIIME n. (IPOCTOE YMCIIO HA3bIBACTCS YHCIIOM
MepceHa, eciii OHO MOXeT OBITh IpencTaBieHo B Buae 2P - 1, rme p Toxe mpocroe 4mcio. Hampumep, 31 = 275 - 1
yuciio Mepcena.)

3ananue 7. [IporpaMMupoBanye UKINYECKUX alTOPUTMOB.

1. Haiitu Bce ABY3HAYHBIC YKca, CyMMa IU(P KOTOPHIX HE MEHsETCS IIPU YMHOKSHHUH Yncia Ha 2,3,4,5,6,7,8,9.

2.  Haiitn Bce Tpex3HauHbIC YHCIIa, CyMMa (P KOTOPHIX paBHA JAHHOMY LIEJIOMY YHCIY.

3. Haiitu Bce Tpex3HauHbIe YnCIa, CpeAHss Uudpa KOTOPBIX paBHA CyMME MEPBOM U TpeTheH udp.

4. Haiitm Bce Tpex3HayHbIE YHCIA, KOTOPbIE MOKHO IIPEICTaBUTH DPA3HOCTHIO MEXIY KBaapaToM 4YHCIA,
00pa30BaHHOTO MEPBBIMU ABYMsI IU(PAMHU U KBAIPAaTOM TPEThEeH HU(PHI.

5. Haiitu Bce ABy3Ha4YHBIE YnCIia, CyMMa KBaIpaToB IU(pP KOTOPBIX AeiInuTcs Ha 17.

6. Haiitu Bce Tpex3HaUHBIC YKCIIA, TIPEACTABUMEBIC B BUJC CyMM (DaKTOPHAJIOB CBOMX IH(DP.

7. Haiitu nBy3HA4HOE YKCIIO, 00JAIAIOIIEe TEM CBOMCTBOM, YTO KyO CyMMBI €ro Idp paBeH KBaapary camoro

8.  Haiitu nBy3Ha4HOE YKCIIO, PABHOE YTPOCHHOMY MPOU3BEACHHUIO ero mudp.

9. B kakux IBY3HAYHBIX YHCJIAX YIBOCHHAs CyMMa I(p paBHA UX TPOU3BEACHUIO?

10. MoxHO NH 3amaHHOE HATypaJIbHOE YUCIO M TPEenCTaBUTh B BHIE CYMMBI KBAJIPaTOB IBYX HATypPAIbHBIX
yucen? Hanucars nporpaMmy peLieHus 3Toi 3a1aqyu.

3anmanwue 8. [IporpaMMupoBaH#e C HCIIOIH30BAHUEM MacCHBOB (4acTh 1)

1.  [lan maccus pasmepa N. BeiBecTr ero 351eMeHTHI B 00paTHOM MOpsIKeE.

2. Jlau maccuB pa3mepa N. BeiBecTH BHaualle €ro 3J1eMEHTHI C YeTHBIMU HHIEKCAMH, a 3aTE€M - C HEUETHBIMU.

3. Jau uenouncriennslii MmaccuB A paszmepa 10. BeiBecTn HOMep mepBOro M MOCIEAHET0 U3 TeX €ro JIEMEHTOB
A[i], KoTopbIe yAOBIETBOPSIOT ABOMHOMY HepaBeHCTBY: A[1] < A[i] < A[10]. Ecnu Takux 35eMeHTOB HET, TO BbiBecTH (.

4.  Jlaum uenouncieHHbI MaccuB pazMepa N. I[Ipeobpa3oBaTh ero, mprOaBUB K YETHBIM YHCIIaM HEPBBIA IEMEHT.
IlepBrlii 1 NOCIENHUN IIEMEHThl MaCCUBA HE U3MEHSATD.

5. JlaH nieno4yucieHHbIH MaccuB pa3mepa N. BeiBecTH BHavaje Bce ero YeTHbIE 3JIEMEHTHI, a 3aTe€M - HeUETHBIE.

6. TloMeHsATh MECTAMU MHHUMAJIbHBIA U MaKCHMAaIIbHBIN 3JIEMEHTHI MaccuBa pasmepa 10.

7. 3aMeHHUTH BCcE OTPHUIATEILHBIE IEMEHTHI EJIOYNCICHHOTO MaccuBa pasMmepa 10 Ha MHHUMaJbHOE 3HaYCHHUE
9JIEMEHTOB MacCHBa.

8.  Jlau maccuB pa3mepa N. OcyecTBUTh CABHT 3JIEMEHTOB MAaCCHBa BIIPABO HA OJIHY ITO3HUIIHIO.

9. Jlan maccuB pasmepa N u gncino k (0 <k <5, k <N). OcymecTBUTh IMKIMYECKUAH CIIBUT JIEMEHTOB MAaCCHBa
BJIEBO Ha K MO3HITHH.

10. TIpoBeputhb, 00pa3yIOT JIM IJIEMEHTHI LEJOYUCICHHOT0 MacchBa pazmepa N apu(METHUECKyI0 MPOTrpecCHIo.
Ecnu na, To BEIBECTH pa3HOCTh IPOTPECCHH, €CTIH HET - BeiBecTH 0.

3amanue 9. [IporpaMMupoBaHue ¢ UCTIOJIH30BAaHUEM MACCUBOB (4acTh 2)

1. Jlan maccuB HEHyJEBHIX IeNBIX gucen pasMepa N. IIpoBeputs, uepemayroTCcsi M B HEM MOJOXHUTEIbHBIE U
oTpunarenbHsle yncia. Ecnu gepenyrorcs, To BeiBecTH 0, €CIIM HET, TO BBIBECTH HOMEP IEPBOTO 3JIEMEHTa, HAPYIIAIOIIEro
3aKOHOMEPHOCTb.

2. Jlam maccuB pasmepa N. Onpenenurb KOJMYECTBO YYacTKOB, HAa KOTOPBIX €ro 3JIEMEHTh MOHOTOHHO
BO3PACTAIOT.

3. Jan maccuB pasmepa N. Onpenenurs KOJUYECTBO €r0 IPOMEXKYTKOB MOHOTOHHOCTH (TO €CTh y4YacTKOB, Ha
KOTOPBIX €r0 JIEMEHTHI BO3PACTAIOT WIN YOBIBAIOT).

4. Jlan uenmouMcieHHbIH MaccuB pasmepa N. OrmnpenenuTs MakCUMalbHOE KOJIWYECTBO €ro OJMHAKOBBIX
JJIEMEHTOB.

5. Jlan menouyucieHHbIN MaccuB pazMepa N. Eciin oH sABIsSieTCS MepecTaHOBKOM, TO €CTh COMEPKUT BCE YUCHA OT
1 1o N, to BeiBecTH 0, B IPOTUBHOM CJTy4dae BBIBECTH HOMEP IEPBOTO HENOITYyCTHIMOTO 3JIEMEHTA.

6. au meiouncieHHbIH MaccuB pasmepa N. Ha3oBeMm cepueld rpymimy MOAPS HAYIIAX OJHHAKOBBIX JJICMCHTOB,
a JUIMHOW CepHH - KOJUYECTBO 3THUX JJIEMEHTOB (IJTMHA CEpUHM MOXKET ObITh paBHa 1). BeiBecTm MaccuB, copepKaiiuii
JUINHBI BCEX CEPUI HCXOHOTO MacCHBa.



7. Jano ymcno k (0 < k < 11) u marpuna pasmepa 4 x 10. Haiitn cymmy M npowusBeneHHE 3JEMEHTOB K-ro
CTONONA TAaHHOW MaTpPHUIIBL.

8.  Jlana marpuna pazmepa AxB. Haiitu cyMMBI 371eMEHTOB BCeX €€ UETHBIX CTPOK U HEUETHBIX CTOJIOIOB.

9. Jlana martpuna pasmepa AxB. Haiitu MuHIMansHOE 3HaU€HHE B KaXKIOW CTPOKE.

10. [lana wmarpuna pasmepa AxB. B kaxmoll cTpoke HalTH KOJMYECTBO HJIEMEHTOB, OOJBIIMX CPEIHETO
apru(METHIECKOTO BCEX SIEMEHTOB 3TOH CTPOKH.

3amanue 10. PaboTa co cTpOKOBBIMH ITEpEMEHHBIME U (aiiamMu

1. Manmsr ctpoku S1, S2 u cumBoi C. [Tocne kaxxaoro BxoxaeHus cuMBoia C B cTpoky S1 BCTaBUTE CTpOKy S2.

2. [Hans oe ctpoku: S1 u S2. Yaanute u3 crpoku S1 Bece moacTpoky, coBnanaromue ¢ S2. Ecimui Takux moacTpox
HET, TO BBIBECTH S1 0€3 M3MEHEHH.

3. Hansl Tpu ctpoku: S1, S2, S3. 3amennts B cTpoke S1 nepBoel|mocnennee|Bce3 BxoxkaeHus cTpoku S2 Ha S3.

4. JlaHa cTpoKa, COCTOSIIAs M3 PYCCKUX CIIOB, pa3JelIeHHBIX NpoOedaMu (OJHMM WIM HECKOJIBKUMH).
Onpenenurs KOJIMYECTBO CJIOB B CTPOKE.

5. Jlama cTpoka, cocrosimias M3 PYCCKHX CIIOB, pa3[eJeHHBIX INpoOenamMu (OJHMM WJIH HECKOJIBKUMH).
OnpenenuTs KOJIMYECTBO CIOB, KOTOPHIE a) HAUMHAIOTCS ¥ 3aKaHYMBAIOTCSI OJTHON U TOH ke OyKBO# 0) comepar XoTs Obl
onHy OykBy "A".

6. JlaHa cTpoka, COCTOSAIIAas M3 PYCCKUX CJIOB, pa3lCiCHHBIX MpoOenamMu (OJHUM WM HECKOJIbKUMHU).
OmnpenenuTs AIUHY CaMOro KOPOTKOTO U JUIMHHOTO CJIOBA.

7. JlaHa cTpoka, cocTosIas M3 PYCCKHX CJOB, pa3/eIeHHBIX MpobenamMu (OJHUM HIM HECKOJILKUMHM). BeiBecTH
CTPOKY, COZEPIKAIIYIO 3TH XK€ CJIoBa (pa3/Ie/ICHHbIC OHIM IIPOOEIOM), HO PacloI0KCHHBIE B 00PaTHOM MOPSIKE.

8. Jlama cTpoka-TipeanokeHHE Ha PycCKOM si3blke. [logcuMTaTh KOMMYECTBO COAEPIKALIMXCS B CTPOKE 3HAKOB
MpeNUHAHNUS.

9. laHa cTpoKa-TpeJIOKEHHEe, CcojleprKaiias H30bITouHble Mpobesbl. [Ipeobpa3oBath ee Tak, YTOOBI MEKIY
CJIOBaMU OBLI POBHO OJIMH NMPOOEI.

10. [lana ctpoka, comaeprkaiiasi MojHOE UM (aiiyia, To eCTh UMs JUCKA, CIIUCOK KAaTajaoroB (IyTh), COOCTBCHHO
UMs ¥ pacuiMpenue. BoriennTs u3 aTol ctpoku ums ¢aiina.

3ananue 11. ®aiinsl

1.  [lansl TexcToBble ¢aiinsl f1 u f2. [lepenucars ¢ coxpaneHHeM MOpsiaKa ClieoBaHUs KOMIOHEHTHI ¢aiina f1 B
¢aiin 2, a kommoreHTHI Qaiina f2 B ¢aiin f1. Mcnonp30BaTh BcioMoraTtenbHbIN ¢aiin h.

2.  [aHn TekctoBsii Qaiin f. 3anmcats B (aiin g koMnoHeHTH (aiina f B 0OpaTHOM TOpsIKe.

3. Hansl TekctoBbIe (haiinel f u g. 3ammcaTh B (aiin h cHadana koMmoHeHTH (afina f, 3aTemM - KOMIOHEHTHI (haiina
g C COXpaHEHHUEM ITOPSAKA.

4. Jlan ¢aitn f, KOMIIOHEHTBI KOTOPOTO SIBISIFOTCS LEJIBIMH 4Hciamu. [lomyunts B Qaiiie g Bce KOMIOHEHTHI
¢aiina f: a) SBISIONMMUCS YSTHBIMH YHCIaMu; 0) Aemsmivecs: Ha 3 ¥ He Jersiuecs Ha 7; B) SBISIOIMMUCS TOYHBIMU
KBajlpaTaMH.

5. au ¢aiin f, KOMIOHEHTBI KOTOPOTO SABJISFOTCS ISJIBIMU dnciaMu. [lonyunTs (aiin g, oOpa3oBaHHbIN U3 (aiiia
f uckIIIOUYeHeM MOBTOPHBIX BXOXK/IEHHH OJHOTO M TOTO XKe YHCIIA.

6. [Mau daiin f, KOMIOHEHTBI KOTOPOTO SIBJSIOTCS IIEJIBIMH unciamMu. Hukakas w3 KOMIOHEHT (aiiia He paBHa
Hyio. Paiin f copepKHUT CTONBKO e OTPULATEIBHBIX YUCEN, CKOJIBKO M TOJIOKHUTENBHBIX. VICIIOb3ysl BCIOMOraTelIbHbIH
¢aiin h, nepenucath koMrnoHeHTH (aiina f B paiin g Tak, uToOsl B (aiine g:

@)  He OBUIO JBYX COCEIHHX YMCEI C OJJMHAKOBBIM 3HAKOM;

b) BHayase UM MOJOXUTENBHBIE, 3aTEM OTPULIATEIFHbIC YHCIIa;

C) YMCla IIUTM B CIEAYIOIIEM IIOPsIKE: JBa MOJIOKUTEIBHBIX, ABAa OTPULATENBHBIX, JBa MOJOXKUTEIBHBIX, BA
OTpHIATENBHBIX U T.J. (TIpeonaraeTcs, YTo YUCI0 KOMIIOHEHT B (aiine f nenmtes Ha 4).

7. Jan daiin f, KOMIIOHEHTBI KOTOPOTO SBJIAIOTCS LIENBIMU YnciaMH. Hukakas U3 KOMIOHEHT (aiina He paBHa
Hymo. Yucna B aiie uayt B CleIyloHIeM MOpSIKe: AECSATh IOJIOKHUTENBHBIX, AECSATh OTPHLATEIbHBIX, NECATh
TIOJIOKHUTETIHHBIX, IECATh OTPHUIIATENbHBIX U T.1. [lepenmcats koMmoHeHTHI (aiina f B (aiin g Tak, 4ToObI B Qaiine g yncna
UM B CJEOYIOIIEM TIOpsAKE: a) TMATh IMOJIOKHUTENbHBIX, [STh OTPHULATENbHBIX, ISITh IOJOXUTEIbHBIX, MSATh
OTpHIATENBHBIX U T.I.; 0) ABAJLATH IOJOXKHUTEIBHBIX, ABAALATh OTPHLATEIBHBIX, [BAATh MOJOXKHUTEIbHBIX, JBA/IATh
OTPUIATENIBHBIX U T.1. (PEATIoNaraeTcs, 9To YMCiIo KOMIIOHEHT B Qaiine f nenntcs Ha 40).

8. Mau daiin f, KOMIIOHEHTHI KOTOPOTO SBJISIOTCS IEJIBIMHU YHCIaMHU. 3anucaTh B Gaiia g HauOOoJIbIIee 3HAUCHHE
NIEpBBIX MATH KOMITOHEHT aina f, 3aTeM - cienylomux MATH KOMIIOHEHT M T.A. Ecim B mocnenHed rpymme okaxercs
MEHee IIITH KOMIIOHEHT, TO ITOCIIEAHssT KOMIIOHEeHTa (aiiia g Jo/KHA OBITh paBHA HanOOJbIIEH U3 KOMIOHEHT (aiina f,
00pazyroNyX MOCIEAHIO (HEMOIHYIO) TPYIITY.

9. Jlan cuMBonbHBIN Qaiin f: a) moacUMTATh YKCIO BXOXKICHHUH B (haityl coueTanuii 'ab'; ©) onpenenuts BXOIUT 1
B ¢aiin coueranue 'abcdefgh'; B) moacumraTe yucimo BXOoxIeHHH B Qaitn kaxnod m3 Oyke 'a,'b','c''d’, 'e','f u BeIBecTH
pe3ysbTar B BUIE TaOJHUIIBI

a-->Nab-->Nbc-->Nc

d-->Nde-->Nef-->Nf

rae Na, Nb, Nc, Nd, Ne, Nf - uricia BXOKIEHUH COOTBETCTBYIOIINX OYKB.

10. Mau cumBosbHBIN (aitn f. ['pynmsl CHMBOJIOB, pasieicHHbIC MpoOeaaMu (OQHUM HIIM HECKOJBKMMH) M HE
cojiepkalue IpooesioB BHYTpH ceds, OymeM Ha3pIBaTh CIIOBaMHU. Y TalUTh U3 (haiiia Bce OJHOOYKBEHHBIC CIIOBA W JIUIITHHE
npoOensl. Pesynbrat 3amucath B ¢aiin g.



3ananue 12. [TapannensHoe IporpaMMupoBaHUe

1. Tlocne nocrymienust B BY3 o crynenrax coOpana nHpopMaims: GpaMuius, HyXXKJaeTcs JU B OOLIEKHUTHUH,
cTax, paboTayl JIM y4yHTesleM, YTO OKOHYMI, KAaKOH S3bIK HM3y4al. DTW JaHHble XpaHsaTcs B kiactepe. CocTaBuTh
POrpamMMmy, ONPEeISIONIyI0: 1) CKOJIBKO YeIOBEK HYKIAIOTCS B OOILEKUTHH; 2) CIIUCKH CTYAEHTOB, MPOPad0TaBIINX 2 U
Ooiee J1eT yuuTeneM; 3) CIIMCKU OKOHUMBILIUX TTEAYYMIUINLE; 4) CITUCKHU SI3BIKOBBIX I'PYIIIL.

2. Omnmcats, WCHONB3YS KacTep, MaHHBIE Ha Y4YCHHWKOB (pammims, yiuma, xoMm, kBaptupa). CocTaBHTH
IIPOrpamMMy, ONPEAEILIFONIYI0 CKOIBKO YUEHHKOB JKUBET Ha ynune CBepAnoBa, CIIHCKH YIEHUKOB, KHBYIIUX B IOME HOMED
45,

3. B OubmmoTeke I Ka)KAOTO 3aKa3BIBAIOIICTO KHUTY YUTATEIS 3aIlOIHACTCS KapTodka: (haMmnms, qaTa 3aKasa,
nmata Beimaun KHUTH. Onpenenutsb: 1) camblii MaJeHBKHNA CPOK, 32 KOTOPBIA HAIUTA KHUTY; 2) CKOJBKO 3aKa30B OBLIO HE
YAOBJIETBOPEHO; 3) KTO Hale Bcero OepeT KHATH; 4) KoMy BeIIaimu KHATH 15.09.90; 5) cKONBKO YeroBeK 3aKa3bIBaIN KHATH
25.04.90.

4. Omucate, WUCIOIB3YS KJIACTEP, MOYTOBYIO COPTUPOBKY (TOpOA, yNULA, JOM, KBapTHpa, KOMY, ILIEHHOCTB).
CocTaBUTh HPOTpaMMy, ONPEAEISIONIyI0: 1) CKOJBKO MOCBUIOK OTHpaBieHO B r.Camapy; 2) CKOJBKO U KyjAa (CIHCOK
rOpOJIOB) OTIPABJIEHO MOCBUIOK LIEHHOCTHIO BhIme 10 pyOueii; 3) ecTh i ajipeca KyAa OTIpaBiieHo Oonee 1 MOChUIKH, eCIH
€CTb TO CKOJILKO U KOMY.

5. Omwucatb, UCHONB3Ys KiIacTep, 3aBOj (HAMMEHOBAaHWE CTaHKA, BpeMs IIPOCTOSl B MeCsil, BpeMsl padoThl B
Mmecan). CocTaBuTh HporpamMMy, OIPEACISIONIyI0 oOIiee BpeMs NMPOCTOsl Ha 3aBOJE, CIUCKH CTAHKOB, HE HMMEIOIINX
MIPOCTOSI, OTHOCUTEIBHOE BPEMsI IPOCTOS BCEX M KaXKJIOTO CTaHKA.

6. B mkone 6but0 TpH 9 Kiacca, B aBrycTe KaXKIbIi KITACCHBIA PYKOBOJIUTENb UMEN CBEACHHUS O CBOUX YUCHHKAX:
(dammns, Kyna mocTynail, HOCTynuia min HeT. OmpenenuTh CKOJNBKO YYCHHKOB XOTenH moitu B 10 Kiace, KTO XoTen
MOCTYNAaTh B YYWJIHIIE M TEXHUKYM, KTO IOCTYNWJI B YUHJIMINE WIM TEXHUKYM, CKOJIBKO y4eHHKOB Oyner yuurcs B 10
KJ1acce, CKOJIbKO HE0OX0 MO co31aTh 10 KIaccoB U 1O CKOJIBKO YEIOBEK.

7. Ha onuMmuane mo MHPOPMATHUKE HA MIKOJHHHKOB 3aIOJHSUINCh aHKEThI: (paMuivs, HOMEp MIKOJbI, KIacc,
3aHsATOe MecTto. Hamewarars: 1) cHHMCKM IIKOJ, 3aHSBIIMX NPH30BbIE MECTa; 2) Kakas W3 IIKOJ 3aHsuia OOoJblle BCEX
MIPU30BBIX MECT; 3) CIIUCKH YUYEHHKOB 3aHABIIMX NEPBOE MECTO, YKa3aTh UX Kjlacc.

8. B nmekanare xpanurcs uHdopmanus o 3uMHel ceccuu Ha 1 Kypce (damuiums, HOMep TpyMIibl, oleHka 1 1o
TCOMETPHUH, OlLlcHKa 2 1o anrebpe, orneHka 3 mo uHpopMmatike). COCTaBUTH MPOTrpaMMy, IEYATAIOIIYIO (GaMUIHU
CTYZACHTOB, MIMEIOIIX 33J0JDKEHHOCTb XOTs ObI IO OHOMY NPEAMETY, Ka4eCTBO yCIICBAEMOCTH, MPOLEHT CTYJCHTOB, T.C.
CaBIINX K3aMEHHl HA 4 ¥ 5, Ha3BaHWE MIPEAMETa, KOTOPHI OB CaH JydIle BCEro, HOMEpa IPyI B TOPsAKE YObIBaHUS
CpenHeH ycreBaeMOCTH UX CTYICHTOB.

9. B ormene kaApoB CTYAEHTOB XpPaHWUTCS cienyiomas HH(popManus O KaXIOM CTyIeHTe: (aMuwIus, HMs,
OTYECTBO, 110J1, BO3pacT, Kypc. COCTaBUTh MporpaMMy KOTopas redaTtaeT HoMep Kypca, Ha KOTOpOM HanOOJBIINIA MPOLEHT
MYXYHH, CaMble PaclnpOCTpaHEHHbIE MY)KCKHE W JKCHCKHE MMEHa, (aMWiINU B andaBUTHOM MOPSIKE M MHUIMAIBI BCEX
CTY/IGHTOK, OTYECTBO U

10. Barax maccaxupa XapakTepu3yeTcs KOJHYECTBOM Belleil W oOumM BecoMm Beeil. CBeaeHus o Oaraxe
Ka)JIOT0 Macca)xupa NpeJICTaBIIOT COO0M KnacTep ¢ AByMs HOJISIMH: OJTHO T10JIe LIEJIOT0 THIa (KOJMYECTBO BELel) U OJJHO
- IEHCTBUTENbHOE (BEC B KHJIOTPaMMax).

a) Haiftu Garax, cpeaHuii Bec OHOI Beln B KOTOPOM OTiHuaeTca He 6osee, yeM Ha 0.3 Kr OT 00IIero cpegHero
Beca OJIHOM Bellu.

b) Haiiti umcino maccakxupoB, HMEIOIMIMX Ooiee IBYX BEUIeH M YHCIIO MAcCaXHPOB, KOJMYECTBO BEIIEH KOTOPBIX
MIPEBOCXOIUT CPEJIHEE YNCIIO BEIEH.

¢) OnpenenuTs, UMEIOTCA JIM JBa MacCakupa, Oarakd KOTOPHIX COBIAJAIOT IO YWCIY BEIIEH M pa3iIudaloTcs 110
Becy He Oonee yeM Ha 0,5 kT.

d) BoIsicHUTB, MMeeTCsl M Taccakup, OaraXk KOTOPOTro NPEBbINIaeT 0arak KaXkJ0ro U3 OCTAIBHBIX ITaCCaXXKMPOB U
10 YKCITy BeUIeH, U M0 BECy.

) BoisicHuTb, UMeeTCst JTK maccaxup, Oarax KOTOPOro COCTOUT M3 OJHOM Belin BecoM MeHee 30 Kr.o3pacT KOTOPBIX
ABJIAIOTCA OJHOBPEMEHHO CaMBIMU PaClIpOCTPAHCHHBIMU.

3amanue 13. COo0p maHHBIX

1. Hammcats mporpamMmy, KOTOpast CAUTaeT KOJINIECTBO KIMKOB J€BOI KHOIIKH MBIIIIH.

2. HanmcaTp nporpaMmy BBIBOJIa HAa 3KpaH CIIy4YailHbIX YMCEJ, KOTOpas MpU XJIONKe OyleT MpeKpaiiaTh CBOIO
pabory.

3. Jau TtpeyronmpHuk. Hammcate nporpammy, KoOTOpas INpH HaKaTUM KIABHIIM S BEYHCIAET IO/
TpEeyroJbHUKa, a IPU HAXKaTHX KJIABUIIK P ero mepumerp.

4. Jlano uucno. Hamucath mporpammy, KOTopas IIpH IIOCIEN0BaTeIbHOM HaKaTHM KiaBum f, a c- t cunTaer
(axropuain yucna.

5. Hanwmcats nporpammy, KoTopast 3alIMCBIBAeT B (hailyl CHMBOJIBI BBEAECHHBIE C KIIABHATYPhI.

6. Hamwmcats nporpammy, kotopas npu Hakatuu JIKM 3anuceiBaeT B (haiin 1, a npu Haxxatuu [TKM 0.

7. HammcaTte mporpamMMy, KOTOpas CUMTaeT KOJIMYECTBO HAXKATHH KHOMOK KJIABHATYPHI M KOJIWYECTBO KIHKOB
MBIILIKOH.

8. Hammcats nporpammy, KoTopasi coOMpaeT JaHHBIE CO 3BYKOBOI KapThl M €CJIM OHM IPEBBINIAIOT HEKOTOPOE
MOPOTOBOE 3HAYEHHWE, TO BBIAAET COOOIIEHHE B Kiacce CIMIIKOM IIYMHO, @ €CIM MEHbBIIE HEKOTOPOro, TO BBIJAET
cooOmenue - B kiacce tumnnal. [ToporoBoe 3Hau€HHE ONPEEIUTE CAMOMY.



9.  Hanwmcars nporpammy, KOTopast IIpH XJIONIKE BEIBOAUT Ha 9KpaH cooduienne bpaso!.
10. Hanwmcarp mporpaMmy, KOTOpasi NpH KaXKIOM XJIONKE 3alKChIBAeT IOCIENOBATENbHO B (haiil MO OJHOMY
HaTypaJbHOMY YMCIy, HaunHas ¢ 1.

KonTpoabsnas pabora 2

1 Cepsonpusos. Co3naiiTe NPUI0KEHHUE IS YIIPABICHUS MaHUITYJIATOPOM Ha CEPBOIIPUBOJAX.

2 H-mocT u MoTop-peaykrop . Co3naiite MpriioskeHre AJIs yIPaBICHHUS MOJICIBIO aBTOMOOHIIS.

3 UK-mampaomep. Co3pmaiiTe mporpaMMy IO3BOJSIIONIYI0 pOOOTYy C MOMOIIBI0 HWH(PAKpacHOTO HajJbHOMEpa
00Be3KaTh MPEIATCTBHS.

4 VnpTpa3BykoBoil mampHOMep. Co3pmaiiTe mporpamMmy MO3BOJISIONIYI0 POOOTY C NOMOIIBIO YIBTPAa3ByKOBOTO
JanbHOMEpa 00be3KaTh MPEISITCTBHA.

5 Axcenepomerp. CozaiiTe NpUIOKEHUE ISl CUNTHIBAHUS MTOKAa3aHUH aKceIepoMeTpa ¢ CTaOUIomIaT(opMBbI.

6 I'mpockon. Co3paiite mpuioXKeHHe IJIsi CYMTHIBAHHMS MOKa3aHWH C THPOCKOIA JUIS CTAOMIM3ALUM TOJ0KEHHS
KBaZ[poKoITepa

7 Komnac. Co3naliTe npuiIoxKeHUE IS IBIDKEHUST poOOTa 10 KOMIIACY.

8 Maruuk ocemieHHOcTH. Co3JaliTe NPUIOKEHHE VIS JBMXKEHUS po0OOTa MO JIMHUK C HCIOJIb30BAaHHEM IaT4HKa
OCBEIIEHHOCTH.

9 IloBopoTHsIH perystop. Co3naiite MpUIOKEHHE IS PErYINPOBAHUS TOBOPOTA KoJiec poOoTa.

10 Jarunk Xomma. Co3pmaiiTe IpHIOXKEHHE U CUYUTHIBAHUS ITOJIOXKEHHS Bajla MOTOPA C MCHOJB30BAHUE NaTUHKa
Xomna.

KonTpoabHas padora 3

3ananue 1. Cozmaiite mpuioxenue nporpammaropa EEPROM, koropoe cumtsiBaer ¢aitn nporpammel ¢ USB-
HakonuTens, komupyeT nanHeie B EEPROM, a 3atem cuutbiBaeT nanHsle EEPROM pans moaTBepXkaeHHS TOYHOTO
COOTBETCTBUS ¢ MaHHbIMH B (paiine Ha USB-nakonuresne. Bximtounte XKK-mucmieit myis HHAXKAIME COCTOSHHUS MpoIecca
IIPOTPaMMUPOBAHHUS.

3aganue 2.  Co3zpaiiTe JUIEBYIO HaHENb Ui OTOOPaKEHHWS WHAMKAIMU I'papUKOB TEMIIEPaTypbl, BIAKHOCTH
CKOPOCTH BETpA, MPEACTABISIOIIUX ITOTOJHBIEC YCIOBHS 32 MPOILEIIINIT Yac MM OOJIBIINI HHTEPBAJ BPEMEHHU.

3aganue 3. Coszpaiite ckanep misi QR-koma. QR-kon siBasiercs momyssspHbIM 2D-IITpuUX KOIOM, B KOTOPOM
3ammdpoBaH anpec caiita. O0penunuTe BeO-Kamepy U JKK-mucruteit, 94To0bl co3maTh coOcTBeHHBINH ckaHep QR-koma u
IIPOU3BECTH yUET TOBAPHO-MATEPHUANIBHBIX LIEHHOCTE.

3amanne 4. Co3pmaiite 3eKTpOHHBINA KaibKyisarop. OOwenmuute kimaBuatypy u JKK-aucrureit, uToObl co3maTh
COOCTBEHHYIO BEPCHIO 3HAKOMOT'O KAPMAHHOTO KaJIbKyJISTOPA.

3anganue 5. OObeAMHHUTE AKCEIEPOMETP C MACCHBOM OT/IEIBHBIX CBETOINOIOB, PSIIOM CBETOANOJHON MaTPHIIBI HIIH

KK-nucruieeM aJ1si UMHUTAIMH [TOJIOKEHHS My3bIpbka ypoBHs. [lo0aBbTe HU(pPOBOE 3HAUSHHUE ISl OTOOPaYKEHHUS

BEJTMYUHBI YKJIOHA.

3ananue 6. Co3pmaiiTe JIEKTPOHHOTO KOoMIo3HuTOpa. [IprcoennHuTe TMHAMHUK K 3BYKOBOMY T'€HEpaTopy, 4acToTa U
aMIUTUTYZAa KOTOPOTO PETYJIUPYIOTCS C IIOMOIIIBIO JTaTYNKOB

3ananue 7. Co3pmaiiTe 3JIeKTPOHHOrO HacTpodmmka rutap. Muxpodon nepemaer B NI myRIO mnbopmarmio o
Hactpoiike rutapbl. Berpoennsiii BIT Extract Single Tone Information ananu3upyeTr mojydeHHbIH 3ByKOBOW CHIHaN U
ompezenseT €ro 4acToTy Ha MaKCHUMalbHOM aMIUIMTYJE, TO €CTh OCHOBHYIO YacTOTYy OTAEIbHOIl TMTapHOH CTPYHBI
Co3spaiite nmucrieit, KOTOpBI OyZeT MOKa3bIBaTh YaCTOTY OOHAPY)KEHHOTO TOHA B TrepIiax.

3ananue 8. Co3maTh KOMIAC C MONPAaBKOIl HA HAKJIOH. CKOPPEKTHPOBATh HAKJIOH KOMIIAaca M CO3/1aTh COOCTBEHHBIH
KOMIIac C MONpPaBKOW HA HAKJIOH. BrimounTte QyHKIMIO OTKIIOYEHUS KOMIICHCAIIMM HAKJIOHA, YTOOBI MPOAHAIN3HPOBATH
YCOBEPILICHCTBOBAHHYIO CUCTEMY .

3amanne 9. CoszmaiiTe CKaHWPYIOMMA JaT4vK. VICMONB3yHTE CEpBONMPHMBOJ KaK BPAIIAIONIYIOCS CKAaHUPYIOUIYIO
mwiatdopMy Uil CKaHHpoBaHMSA B auama3zoHe 180 rpamgycos. Beibepure camblii OONBIION MOCTYNHBIH CepBOpHIYAr IS
co3maHus Ooipmod TIATGOPMBI W yCTaHOBHTE HeoOXomuMbld matdawk. Co3maiiTe KOHTYp Ui 3aJaHUs yria aias
CEpBONPHBOJIA B YIJIIOBOM JAMAIa30HE BO BpeMs cOopa maHHBIX. Hampumep, ¢ MOMOIIBI0 aKyCTHYECKOTO JalbHOMEpa B
KadecTBE JaTYMKAa MACCUB M3MEPEHUH OyJeT BKIIOYATh PACcCTOSIHHE A0 OOBEKTOB B 3aBHCHMOCTH OT yIJa, oOecrednBas
TakuM 00pa3oM HYKHOU

nH}popManmnei HABUTAITMOHHYIO CHCTEMY POOOTa BHICOKOTO YPOBHS.

3amanue 10. Cozpaiite cucreMmy BupeoHaOmoaeHus. O0beauHnTe BeO-kamepy u USB-HakomuTenb A CO3MaHUS
KaMmepbl BUJICOHAOIOAEHUS, KOTOpasi KOHTPOJIMPYET MOMELIEHHE U COXPaHsIeT N300paXeHHUs ¢ yKa3aHHEM BPEMEHH IIpH
00OHapyKEHHUH JIBHKEHHUS.

4.2. OueHoYHBIE CPEACTBA MPOMEKYTOYHON aTTeCTALINU

ITo mucnwmuinHEe TPEeIXyCMOTPEH dK3aMeH B 9 ceMecTpe. DK3aMeH MPOXOAWT 1Mo OwieraM. B kaxkiaom Ouiere aBa
YCTHBIX WJIM IMMCHMEHHBIX OTBETa Ha BOMPOCHL. Ilocie oTBeTa CTyAeHTYy MOTYT OBITh 3aJaHbI TOTIOJHUTEIBHEIC BOTIPOCHI,
KaK 10 MaTepuaiaM OMiieTa, Tak ¥ [0 OCHOBHBIM OIPEAETICHHUSAM Kypca B IEJIOM.

4.2.1. YcTHBII WM MUCbMEHHBIH 0TBET HA BOMPOCHI
4.2.1.1. Ilopsaaok npoBeeHUs: U MPoOLeIyPa OLEHMBAHUSL.



YCTHBIH NN MMCbMEHHBIH OTBET Ha BOIIPOC HAIIPaBJIeH HA MPOBEPKY 3HAHMI OCHOBHBIX PA3/IeJOB 110 JUCIUIIIHHE.

4.2.1.2. Kputepuu oneHuBaHus.

B xax1oM Ouiiere 1Ba OLIEHOYHBIX CPEACTBA OJJHOTO BU/IA: YCTHBIN MJIM IIMCHbMEHHBIH OTBET Ha BOIIPOC.

Kaxp1if Bonpoc oLieHHBaeTCs:

22-25 6anJi0B CTABATCSHA, €CJIN 00YYAIONHMCSI:

B oTBere KawueCTBEHHO PAacKpBITO colep:kaHue Bompoca. OTBET XOpOIIO CTPYKTYpHpoBaH. [IpekpacHO OCBOCH
NOHATUMHBIN anmapaT. IIpoaeMOHCTpUPOBAaH BBICOKMII YpOBEHb INOHMMaHHUS MaTepuana. [IpeBocxonHoe yMeHue
(hopMyITPOBaTH CBOM MBICIHN, OOCYXKIaTh AUCKYCCHOHHBIC TTOJIOXKEHHSL.

18-21 6a110B cTaBUTCS, €CTU 00YYAIOLIUMCS:

OCHOBHOE COJIepXKaHKE BOIIPOC PACKPHITO. XOPOIIO OCBOCH MOHATHIHBIN ammapaT. [IpogeMOHCTpIpOBaH XOPOIIHi
YpOBEHb MOHMMAaHHSA MaTepuanga. Xopomiee yMeHHe (OPMYIHpPOBaTh CBOM MBICIH, OOCYXIaTbh IHCKYCCHOHHBIE
MOJIOKEHUS.

14-17 6an10B CTABUTCS, €CTU 00YIAIOTHMCS:

Bompoc yactuyHo packpeiT. OTBET ¢1a00 cTpyKTypupoBaH. [IoHATHITHBIN anmapar ocBoeH yacTuuHO. [loHumanue
OTJIEJBHBIX IIOJIOKEHUH M3 MaTepHana IO BONPOCY. YIOBJIETBOPUTEIBbHOE yMeHHE (OPMYIUPOBAaTh CBOM MBICIIH,
00CykIaTh TUCKYCCHOHHBIE MOJ0KEHHUSI.

0-13 fanu10B cTaBHUTCS, €CJIU 00YHAIOIUMCS :

Coneprxanue Bompoca He packpbITo. [IoHATHITHEINA anmapaT OCBOSH HEYAOBICTBOpUTENbHO. [loHMMaHne MaTepuana
(parmMeHTapHOE MM OTCYTCTBYeT. HeymeHne popMyanpoBaTh CBOM MBICIH, 00CY>KAATh TUCKYCCHOHHBIEC ITOJI0KEHHS.

4.2.1.3. OueHo4Hble cpeAcTBAa.
Bomnpocsl 1J1s1 yCTHOT0 HJIM MHCHMEHHOT0 0TBETa

1. OOBSICHUTD Pa0bOTy M HANKCATh POTrPaMMYy JUIS UCIIOJIB30BaHUS CleAyomero o0opynoBanus - JJMckpeTHbIi
cBeroanoa. CeMHUCErMEeHTHBIN CBETOANOIHBINA AUCTLIEH.

2. OOBSICHUTD pabOTy M HaNMUCATh MPOrPaMMy JUISl MCIIOJIL30BAHUs Clienytoniero odopyaoBanus - Haxumuas
kHonka. DIP-nepexntouarenu. Ilorennnomerp

3. OOBSCHUTH paboTy M HAIKCATh MPOTPaMMYy ISl UCTIOJIb30BaHHMS CIIEAYIOIIEro 000pyoBaHus - TepMHUCTOD.
DOTO3IEMEHT.

4, OOpsicHuT, pabOTy W HamUcaTh TPOTPaMMy UL HCIIONB30BaHHA CIEAYIOMEro o0OpymoBaHUS -
DNeKTpeTHBIH MUKPO(hOH. 3yMMep/INHAMUK.

5. OOBsicHUTH PabOTy W HAIHCATH IPOTPAMMY [UIS UCTIONB30BAHIS CICIYIOMEr0 000pyaoBaHus - [IoBOPOTHBII
perystop. @oTonpeprIBaTeNb.

6. OOBsicHUTH paboOTy W HAMUCATh MPOTPaMMy sl HCIIOJNB30BaHUS CIEAYIOMero obopyaoBaHus - Jartdamk
Xonna. [Ibe3030eKTprUUecKuid JaTUUK.

7. OOBsicHUTh pPabOTy W HamMcaTh MOPOTPAMMY JUIS HCIOJB30BAaHHs CJCAYIOMIET0 O0OpYJAOBaHUS -
CepomnpuBoa. H-MocT 1 MOTOp-peyKTOp.

8. OOBsicHUTh PabOTy M HAIKMCaTh MPOTrPaMMy Ui HCIOJB30BaHUs clenymomero obopynosanus - HK-
JaibHOMEp. YIIbTPa3ByKOBOM JaJIbHOMEP.

9. OOBsicHUTh pPabOTy W HamUcaTh NOPOTPAMMY JUIS HCIOJB30BAaHHs CJCAYIOMIET0 O0OpYJOBaHUS -

Axcenepomerp. ['upockorn.

10.  OObsacHuTs paboTy M HammcaTh MPOTPaMMy AJISI MCIOJIB30BAaHUS cieaylomero obopyxoBanus - Kommac.
JlaTunK OCBEIEHHOCTH.

11.  OObsacHUTH PabOTy M HAMMCATh MPOTPaMMY IS UCIIOJIB30BAHUS CiIeaylomero obopynosanus - KiaBuarypa.
Marpuiia CBETOJHO/IOB.

12. OObscHuTe paboOTy M HamUcaTb HpPOrpaMMy Uil HCIIOJIB30BAHUS CIIEAYIOUNIEr0 O00OpYyJIOBaHMS -
CumBoueHbIH JKK-nucnneit narepdeiic UART.

13.  OObBsiCHUTH pabOTy ¥ HAIKCATH MPOTPAMMY ISl KCITOJIB30BAHMUS CIICAYIOIIEro 000pya0BaHust - CUMBOJILHBIN
KK-mucmureit uarepgetic SPI.

14.  OOGbscHUTH paboTy M HAHMCATH MPOTPAMMY IJIS HCIIOIB30BAHMSA CIEAYIONero 00opynoBanus - CUMBOJIBHBIN
KK-nucrureit nHTEpdEiC ITHMHEL.

15.  OObsicHuTh pabOTy © HamWcaTh NPOTPaAaMMy JJIsl HCTOJB30BAaHUS CIEAYIOMET0 OOOpYIOBaHHS -
ITocnenoBarensHast mamsate EEPROM.

16. OObscHUTH paboTy M HamMcaTh NPOrpaMMy JUIS WCIIOJIB30BAaHHS CIEAYIOIIEro obopynoBaHus - Monyib
Bluetooth.

17. OObscHuUTH paboTy M HamMcaTh NMPOrPaMMy JJIsI HCIIOJIB30BAaHUS Cieayomero obopynosanus - Lludposoii
MIOTEHIIHOMETD.

18.  OObscHuTe paboTy M HamUcaTb NHpPOrpaMMy Uil HCIIOJIB30BaHMS CIEIYIOIIEro 00OpYyJOBaHUS -
TemmneparypHbIid JaTUHK.

19.  OObsicHUTH pabOTy W HAMKCATh MPOTPaMMy [UIS HCIOJIB30BAHUS ClICAyIOmEero obopymoBanus - MOMC-
MHUKPOQOH.

20.  OOBsicHUTH PabOTy M HamWcaTh MPOTPaMMy IS HCIIOJIB30BaHMS cCleayromero obopymosanus - USB-
HAKOIHTEIb.

21.  OOBsicHUTB paboTy W HAIMCATh IPOrPaMMY ISl HCIIOJIB30BAHUS CIIEAYIOIEro o0opynoBaHus - Beb-kamepa.



22.  OObsicHUTH pabOTy M Hamucarh NPOrpamMMmy ISl MCIOJb30BaHMS cieaytomero obopynoBanus - GPS-
MIPUEMHHUK.

23.  OObsicHUTH pabOTy MW Hamucarh IPOrpaMMy JUIl HCIOJIB30BAHUS CIIEAYIOLIEr0 00OpyJIOBaHHS -
[TopTaTHBHBIN U3MEPUTETBHBIN TPUOOD.

24.  OObsicHUTH pabOTy W Hamucarh IPOrpaMMy JUIl HCIOJIB30BAHUS CIIEAYIOLIEr0 00OpyIOBaHHS -
becnpoBogHON gaTuukK.

25.  OOBsacHATH PabOTy W HANKCAThH MPOTPAMMY IS MICTIONB30BAHHS CIEAYIONIETO 000pyIoBaHus - Peructparop
JTAHHBIX.

26.  OObBscHHTH pabOTy M HamMHCaTh MPOTPAMMY IUIS WCIOJB30BAaHUS CIEAYIOHEro oO0opymoBaHus - Yacwl ¢
noanepkkoi NTP.

27.  OObBscHHUTH pabOTy W HAMUCATh MPOTPaMMy JJISI MCIONB30BaHUS cieayromero odopynosanus - Cu-crema
JIEKTPOHHOTO YIPABJICHUS.

28.  OOBsICHUTH PabOTy M HamMcaTh NPOrpaMMy JUIS HCIIOJB30BaHMS clienyromiero obopynosanus - Lnpposoit
TEpPMOMETP.

29.  OObsicHUTH PabOTy M HamucaTh HpPOrpamMMy JUlsi HCIIOJB30BaHMS clenyiomero obopynosanus - 3D-
KOHTPOJLJIEp LIBETA.

30.  OOBscHUTH PabOTy M HAMKCATH MPOrPAMMY UIS MCIIOJIB30BAHUS CIEAyIomero obopynosanus - Ckanep QR-
Koza.
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1. CeipsimkuH, B. . HpopManmoHHbIe ycTpoiicTBa U CUCTEMBI B pOOOTOTEXHUKE M MEXaTPOHHKE : yueOHoe mocodue Juis
By30B / B. U. CoipsiMmkuH. — 4-¢ u3n., crep. — Cankr-IletepOypr : Jlanb, 2024, — 532 ¢. — ISBN 978-5-507-49447-7. —
TekcT : anmekTpoHHbIit // Jlanb : anexTporHO-OnbmnoTeunas cucrema. — URL: https://e.lanbook.com/book/390632 (nata
obpamenus: 21.02.2026). — Pesxum gocTyma: Ui aBTOPH3. TOJIb30BATENEH.
2. NBaHoB, A. A. OCHOBBI POOOTOTEXHHKH : yueOHOe mocooue / A.A. IBaHOB. — 2-¢ u3f., ucnp. — Mocksa : UHOPA-M,
2026. — 223 c¢. — (Bwicmee obpasoBanue). — DOI 10.12737/textbook_58e7460f93d2e6.7688379. - ISBN 978-5-16-
018528-6. - Tekcr : anexrponHslif. - URL: https://znanium.ru/catalog/product/2161359 (xara obpamienus: 21.02.2026). —
PexxuM noctymna: mo moJmmcke.
3. PomanoB, A. M. IIporpamMmmHOe oOecrieUeHHE MEXAaTPOHHBIX M POOOTOTEXHHYECKHX CHCTEM : Y4eOHO-METOIMYEeCKOe
mocobue / A. M. Pomanos, M. A. BonkoBa. — Mocksa : PTY MUPDA, 2019. — 68 c¢. — Tekcr : anexTponHslii // Jlasb :
9NIEKTPOHHO-OnOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/171456 (nara ob6pamienus: 21.02.2026). —
Pexxum noctyna: Juis aBTOpU3. MOJIb30BaTENEH.
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1. Mexatponuka. MHxeHepHbIit noaxo/ : yaeoHoe nocodue juist By3oB / A. H. Bepurun, H. A. Hezamaes, A. I'. Mnytus [u
np.] ; mox penakimeii A. H. Bepuruu. — 2-e usg., crep. — Cankr-IletepOypr : Jlaub, 2026. — 644 ¢. — ISBN 978-5-507-
52181-4. — TexkcT : JNIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIHOTeUHas cucrema. — URL:
https://e.lanbook.com/book/439847 (nara obpamenus: 21.02.2026). — Pesxum goctyma: Uit aBTOPH3. TOJIb30BATEICH.
2. Kucenes, M. M. PoboToTexHrKa B mpuMepax u 3a1adax : yueoHoe mocodue / M. M. Kucenes. - 2-e u3z., ucrpaBlieHHOE.
- Mockea : COJIOH-IIPECC, 2022. - 132 c. - ISBN 978-5-91359-326-9. - Tekctr : amektponHbii. - URL:
https://znanium.ru/catalog/product/2185099 (nara obpamuenus: 21.02.2026). — Pesxxum 10cTyma: Mo MOIMUCKE.
3. ITaxomoga, JI. B. [IpomsIieHHBIE POOOTH W pOOOTOTEXHHYECKIE CUCTEMBI : yaeOHoe mocooue / JI. B. [TaxomoBa. —
Hosocubupck : CI'VBT, 2022. — 78 ¢. — ISBN 978-5-8119-0933-9. — Tekcr : anexktpoHHbIi / JIaHE : 3IIEKTPOHHO-
6ubnunoreunas cucrema. — URL: https://e.lanbook.com/book/293405 (mata obpamenus: 21.02.2026). — Pexxkum gocryma:
JUIs1 aBTOPU3. M0JIb30BaTEIIEH.
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Office Professional Plus 2010
GIMP

Inkscape

Notepad ++

Python
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