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Conep:xanue

1. IlepedeHb IUIAaHUPYEMBIX PE3YJILTATOB OOYYEHUS IO JUCLUIUIMHE (MOMYJIO), COOTHECEHHBIX C IUTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YEeTHHIX CIWUHHUIIAX C YKa3aHWEM KOJMYECTBA YacCOB, BBIICICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJleMUYECKUX YacOB M BUJIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECTICUCHHUS TSI CAMOCTOSATENFHON PabOTHI O0OYJArOUIIXCS IO AUCIUTUINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTepaTypbl, HEOOXOTUMOH TSI OCBOSHHS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB MHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX ISl OCBOCHHS
JUCHIUTUTAHBI (MOTYIIN)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JMCUUIUIAHE (MOJYJI0), BKJIIOYAsl MePeYeHb MPOrpaMMHOT0 obOecrieueHrsl U HHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 JUCIUIUTHHE (MOIYITIO)

12. Cpencrsa aganTaiyy NpernoiaBaHus TUCUUILTHHBI (MOIYJIsl) K MOTPEOHOCTSM 00YYarOIMXCsl MHBAJIM/IOB | JIUL] C
OTPaHUYEHHBIMU BO3MO)KHOCTSIMH 310POBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenne Ne3. IlepedeHr HMHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YyEMBIX IS OCBOCHHS ITUCIHILIHHBI
(MozyJ1s), BKIIFOUasi IepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy nucuumiuHe! pazpadoTain(a)(u) goueHt, K.H. (noueHt) Jlarunos 3.A. (Kadenpa ¢puznkn)

1. IlepeyeHb NJIAHHPYEMBIX PpPe3yJbTATOB O0y4YeHHs 10 AUCHUILIMHE (MOAYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBbIMH pe3yabsTaTamu ocsoenust OIIOII BO

OO0y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOJDKEH 001a1aTh CIEAYIOMMMA KOMIIETCHIIUAMU:

Iugp Pacmiundposka
KOMIIETeHIIMH npuodperaeMoii KOMNeTeHINU
VK-1 CriocoO€H OCYIIECTBIISITh MOUCK, KPUTHYECKUH aHaIU3 U CUHTE3 HH(POPMALMH, TPUMEHSTh CUCTEMHBIN

[IOIXOJT JJISI pEIICHHS TOCTABICHHBIX 3a/1a4

VK-1.1  [3HaTh NpUHOMIBI TONCKA HHPOPMAIMU, KPUTHYECKOTO aHAJIM3a M CHHTe3a WH(OpManny, METOIUKH
CUCTEMHOTI'0 IIOAX0/1a sl peIlICHHs TOCTaBJIEHHBIX 3aJa4

VK-1.2  |YMeTb oCyIIEeCTBIATh MOUCK, KPUTUYECKUH aHAIN3 ¥ CHHTE3 HH(POPMAIIUHU, MPUMEHSITh CUCTEMHBIN
[OIXOJ AJIS pellieHHsI TOCTaBICHHBIX 3a/1a4

VK-1.3 BJ'Ia,I[eTB HAaBbIKAMHU ITOUCKA, KPUTUYCCKOI'O aHaJIn3a U CUHTC3a I/IH(bOpMaLII/II/I; CIIOCOOHOCTBIO MNPUMCHATH
CHCTCMHBIN MNOAXOA AJId PEHICHUS MOCTABJICHHBIX 3a1a4

YK-2 CriocoOeH onpenessaTh Kpyr 3a1a4 B paMKax ITOCTaBJICHHON 1IN U BBIOMPATh ONTUMAIBHBIE CIIOCOOBI HX
[pELICHUS, ICXO/S M3 JEHCTBYIOIIX MPABOBBIX HOPM, NMEIOIINXCS PECYPCOB M OTPaHHICHUH

VK-2.1  [3HaTth TpeOOBaHUS K ONPEACICHUIO 3a]]a4 B paMKax IIOCTaBJIICHHOW 11€JIH; CIIOCOOBI peIeHH s 3a/1a4 C
[y4ETOM AEHCTBYIOLINX ITPABOBBIX HOPM, IMEIOIINXCS PECYPCOB U OTPaHUYCHUN

VK-2.2  |YMers onpenensiTh Kpyr 3a/ia4 B paMKax MOCTABJICHHO LieNH, BBIOUPATh ONTUMAJIbHBIE CIIOCOOBI HX
[PELICHNUS, UCXOASl U3 IEHCTBYIOIIMUX IIPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U OIrPaHUYECHUN

VK-2.3  |Bnanets HaBbIKaMU ONpEENICHUs Kpyra 3a/1a4 B paMKax [OCTaBJICHHOM LIeJIM, BRIOOpa ONTUMAaIIbHBIX
CIIOCO0O0B UX PELICHU, HCXOI U3 JEHCTBYIOIUX MPAaBOBBIX HOPM, UMEIOIINXCS PECYPCOB U OTpaHUYSHUN

OIIK -2  |CriocoGeH ydacTBOBaTh B Ppa3padOTKE OCHOBHBIX M JIOMOJHHUTENBHBIX 0Opa30BAaTENBHBIX HPOTPaMM,
pa3pabaTbIBaTh OTAENBHBIE HMX KOMIIOHEHTHI (B TOM 4HCIE C WCIOJIb30BAaHHEM HH(OPMAOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOIOTHIA)

OIIK-2.3 BJ'Ia,I[eTB HaBbIKaMH pa3pa60TI<1/I B COCTaB€ KOMaH/bl OCHOBHBLIX H JOIOJHUTCIBHBIX O6p330BaTCJ'ILHLIX
[porpaMM, HX OTACJIbHBIX KOMIIOHCHTOB (B TOM 4YHUCJI€ C HCIIOJIB30BAHHUEM I/IH(I)OpMaLII/IOHHO'
KOMMYHUKAIIMOHHBIX TGXHOHOFHﬁ)

OOy4arouiicst, OCBOUBIINIT JUCHUIUIMHY (MOJYJIb):

JlomkeH 3HaTh:

TMPUHIUIIBI TTIOUCKA, KPUTUYECKOI'O0 aHajIn3a U CUHTE3a I/IH(bopMaL[I/II/I, METOAUKU CUCTEMHOT'O MOAX0Aa JIJid PECIICHUSA
CTaHAAapPTHBIX U HECTAHAAPTHBIX 3a/1a4, B TOM YHCJI€ C UCITOJIb30BAHUEM MEXATPOHHBIX U pO6OTOT€XHI/I‘IGCKI/IX CHCTEM,

TpC6OBaHI/I$[ K OOpCACJICHUIO 3aJlad B paMKax IIOCTaBJICHHOMI TCIIN; 0a30BEBIE CIIOCOOBI pemeHus 3aga4 ¢ y4e€ToM
HeﬁCTByIOHlHX IIPAaBOBBIX HOPM, UMCIOIIUXCSA MCXATPOHHBIX U pO6OTOTGXHI/I‘I€CKI/IX CHUCTEM.

JloibKkeH ymeTh:

OcyHICCTBHHTL IIOUCK, KpI/ITI/I‘-IeCKI/Iﬁ aHaJIn3 U CUHTE3 I/IH(I)OpMaL[I/II/I; HpI/IMeHHTL CI/ICTeMHbe/'I noaxon ajis peIHeHI/IH
CTaH}:[apTHI)IX 3a1a4 u HCCTaHI[apTHBIX 3aJa4, B TOM 4YHCJIC C HCIIOJB30BAHUCM MeXanOHHLIX u pO6OTOTeXHI/I‘IeCKI/IX
CHCTEM;

Onpe}IeHHTB OCHOBHBIC U CHGHI/I(I)I/I‘-ICCKI/IC 3a1a4Y4 B paMKaX HOCTaBHeHHOﬁ 0eciu, BBI6I/IpaTB CHOCO6BI nux pemeHI/m,
UCXO/ISI U3 IEHCTBYIONINX MPABOBBIX HOPM, HMEIOIIUXCS MEXATPOHHBIX U POOOTOTEXHUYECKUX CHCTEM.

JlomkeH BIaieTh:

HaBBIKAaMH IMOUCKA, KPUTUYCCKOIO0 aHaJIM3a U CUHTE3a PIH(bOpMaHI/II/I; CHOCO6HOCTB}O MPUMEHATH CUCTEMHBIHN noaxon
Ul pEHICHUA CTaHAAPTHBIX MW HECTAHAAPTHBIX 3aJdad, B TOM YHCIIE C HCIIOJIB30BAHUEM MEXATPOHHBIX U
POOOTOTEXHHUUECKUX CHCTEM;

HaBbIKaMH1 ONPEACIICHUSA OCHOBHBIX U CHCHI/I(i)I/I‘-IeCKI/IX 3a1a4 B paMKax MOCTaBJIEHHON CIIu, BBI60pa CHOCOGOB Hux
peuIcHuA, UCXoasa U3 JleﬁCTByIOHIPIX IIPaBOBBIX HOPM, UMCIOMINXCSA MEXATPOHHBIX U pO6OTOTeXHI/I‘[eCKI/IX CHUCTEM,

HaBbIKaAMH paSpa6OTKI/I B COCTaB€ KOMAH/JbI OCHOBHBIX W JOIIOJHHUTCIBbHBIX O6p3.30BaTeJ'IBHBIX mnmporpamMm ¢
HCTIOJIb30BaHUEM WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHIA C Y4€TOM OCOOCHHOCTEH MPUMEHEHUS UMCIOIIUXCS



MEXaTpOHHBIX U pO6OTOT€XHI/I‘{€CKI/IX CHUCTCM B KOHerTHOﬁ 06pa3OBaT€J'II)HOI\/'I cpene.

2. Mecto qucuumiunsl (MoayJsi) B ctpykrype OIIOII BO

HannHas pucnummoimHa (Moayns) BimoueHa B pasgen  "B1.0.08.08 Mucrwmmabl  (Moxgyim)"  OCHOBHOM
nmpodeccuoHanbHON oOpa3zoBaTenbHON mporpamMMbel 44.03.05 "Ilemarormdeckoe oOpazoBanme (C ABYMS NPOQHISIMU
MTOJATOTOBKH ) (Maremarunka u nHpopmaTuka)" u OTHOCHUTCS K 00s3aTeTLHBIM JUCITUTUTAHAM.
OcBauBaetcst Ha 5 Kypce B 9 cemecTpe.

3. O0beM JHCHMIUIMHBI (MOAYJISI) B 3a4eTHBIX €IMHHUIAX C YKa3aHHEeM KOJHYeCTBAa 4acoB, BbIIeJIEHHBIX HA
KOHTAKTHYI0 PadoTy o0ydalomuxcsi ¢ mpemoaaBaTejeM (0 BHAAM Y4eOHBIX 3aHSATHI) M HA CaAMOCTONITEJbHYIO
padoTy o0y4arommxcs

OO0mmast TPyZOEMKOCTh TUCIUIDIMHBI COCTaBIACT 3 3adeTHHIX(bIe) enuHmI(s) Ha 108 gaca(oB).

KonraktHast pabora - 40 yaca(oB), B ToM uucie Jekuuu - 18 gaca(oB), mpaktuueckue 3anatust - 0 ygaca(oB),
naboparopHsle paboThl - 22 yaca(oB), KOHTPOJIb CAMOCTOSTENBHOM paboTHI - 0 yaca(oB).

CamocrosTenbHas paboTa - 32 yaca(oB).
KonTtpoms (3a4ér / 3x3amen) - 36 gaca(oB).

dopma MPOMEKYTOYHOTO KOHTPOJIS AUCIUITIIMHBL: 3K3aMeH B 9 ceMecTpe.

4. Copep:xkanue IUCHUIUVIMHBI (MOAYJs), CTPYKTYpPHPOBaHHOEe MO TemaMm (pa3iejiaM) ¢ YyKa3aHUeM
OTBE/JEHHOI0 HA HUX KOJIMYECTBA AKAJeMHY€eCKHUX YACOB 1 BUI0B YUEOHbIX 3aHSIITUIH

4.1 CTpyKTYypa M TeMaTHYeCKHUii MVIAH KOHTAKTHOMN H CaMOCTOSITeIbHOM PadoThI N0 AUCHUILINHE (MOAYJII0)

Buapl 1 yacel «
KOHTAKTHOW padoThl, é
HX TPY0EMKOCTh s
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1. [Tema 1. Hagamsnsrit Ha6op NI myRIO. 9 2 0 2 2
2. |[Tema 2. PaGota ¢ naTynkamu 9 2 0 2 4
3. [Tema 3. Habop mexarponuku NI myRIO 9 2 0 2 2
4. |Tema 4. Pacuupennsiiit Habop mexatporuku NI myRIO 9 2 0 2 4
5. |Tema 5. Habop BctpamBaembix cucteM NI myRIO 9 2 0 2 4
Tewma 6. HTEpdeiichl BCTpanBaeMBIX CHCTEM Ha IIPUMEPE
6. 9 2 0 2 4
paboOTHI C HKpaHOM
7 Tema 7. MHTEpdeiickl BCTpanBaeMBIX CHCTEM Ha TIPUMEPE 9 2 0 4 4
" |pa3nmuHBIX ycTpOHCTB
8. [Tema 8. JlononHUTENbHBIE YCTPOKHCTBA 9 2 0 4 4
9. [Tema 9. nmeu 1 KOMIJICKCHOTO MPOEKTa 9 2 0 2 4
Wroro: 108 4. (u3 HUX 36 4. KOHTPOIIB) 18 0 22 32

4.2 CoaepkaHue JUCUUIIMHBI (MOTYJIs1)

Tema 1. Havaabnbiii Ha0op NI myRIO.

PaccmarpuBaercsi cBeroquOn win cBeromsmydaromuit auon (CJI, CUJMI; amrm. light-emitting diode, LED) -
MTOJTYITPOBOTHUKOBEIN MPHOOP € JIIEKTPOHHO-IBIPOYHBIM IEPEXOJ0M, CO3MAIONIMIA ONTHYECKOEC UIIYYCHUE IIPH
MPOIYCKAaHUH Yepe3 HEro 3JICKTPHUYECKOro TOKA B IMPSIMOM HANPABJICHUH, a TaK )K€ CEMHCETMCHTHBIA CBETOIMOIHBIN
JUCIUIEH, HA)KUMHAs KHoTKa, DIP-nepexitodareny 1 NOTEHIUOMETP

Tema 2. PaGora ¢ jaTuMKkaMu

Tepmope3ucTop, BHINOIHEHHBIH B BUIe OyCHHKH, MMOKPBITON STIOKCHIHON CMOJIOH - IOJyHPOBOJHHUKOBBIN MpHoop,
ANEKTPUUYECKOE CONPOTUBIICHHE KOTOPOTO U3MEHSETCS B 3aBHCHMOCTH OT €ro Temmeparypsl. @oTosneMeHT. DIeKTpeTHRIN
MukpodoH. 3ymmep/mnHamuk. [loBopoTHbli perymsatop. @orompeprBatens. Jatamk Xosuta. IIbezoanexTpruueckuit
JaTYHK.



Tema 3. Ha0op mexarponuku NI myRIO

CepBOIIPHUBOA WM CICHALIHA MPHABOI - MEXaHHYCCKHH MPUBOJ C aBTOMATHYCCKOW KOPPEKIMEH COCTOSHHS depes3
BHYTPECHHIOIO OTPHIATEIHHYIO0 OOpPaTHYIO CBS3b, B COOTBETCTBUH C MapaMeTpaMH, 3aJaHHBIMH H3BHe. H-MocT u mMoTOp-
penykrop. UK-nanpHOMEp. YIbTpa3BYKOBOW JAJILHOMEDP - OH TOCHUIAET YJIBTPa3BYKOBYIO BOJIHY M CUUTAeT BpeMs, 3a
KOTOpOE BOJIHA BO3BPATHUTCA. 3Has CKOPOCTh 3BYKa M BPEMs, 3a KOTOPOE BOJHA MPHIIIAa 00pPaTHO, MOXHO PACCUUTATh
paccTosiHue 10 00BEKTA.

Tema 4. Paciunpennsiii Haoop MexaTponuku NI myRIO

AxcenepOMeTp - TpUOOP, H3MEPSIONMHA NPOEKLIHUIO KAXKYIIErocs YCKOpeHHs (pa3sHOCTH MEXIy HWCTUHHBIM
YCKOpEeHHeM O0BbeKTa M TpaBUTALMOHHBIM ycKopeHueM). Kak mpaBuilo, akcelepoMeTp MpeACTaBsieT Cco0oi
JyBCTBUTEIBHYIO MacCy, 3aKpEINIEHHYIO B YIPYroM noasece. OTKIIOHEHHE MacChl OT €€ IEpBOHAYAIBHOTO TOIOKEHNUS TIPH
HAJIMYUH KaXYIIEToCs YCKOpeHHs Hec€T MH(POPMAIMIO O BEIHYHHE 3TOro yckopeHws. ['mpockom. Kommac. [latumx
OCBEIIEHHOCTH

Tema S. Ha0op BerpanBaembix cucteM NI myRIO

PaccmarpuBaercss pabora ¢ KIaBHATypOH M MaTpHueld CBETOAMOIOB. VICHONB3YIOT MaTPUYHYIO SJIACTHYHYIO 16
KHOIIOYHYIO KJIaBHATypy JUIi CO3AaHHUA KOJOBBIX 3aMKOB, YIPAaBJICHHS JIEMEHTAMH yMHOTO JomMa M poOoramu. A
CBETOJIMO/IHYIO MaTpHILy, IIPEJICTABIAIONIYIO COOOM IENOYKY U3 IECTUAECITH YeThIPEX KPaCHBIX CBETOIHMOJIOB, COOpaHHas
Ha OJTHOM MOJIyJIe, UCIIOJIB3YIOT JUIsS BBIBOJIa HH(OpMAIINH.

Tema 6. UnTepdeiicbl BcTpanBaeMbIX CHCTEM HA pUMepe padoThl € IKPAHOM

JKunkokpuctamimueckuid IUCIUIEH - MUCIUIeH Ha OCHOBE KHJKHX KPHCTAUIOB. J[ucruield Ha XKUAKUX KpUCTaIax
UCTIONB3YEeTCS Ul OTOOpa)KeHUs rpaduueckoll WM TEKCTOBOM MH(OpPMalUKM B KOMITBIOTEPHBIX MOHHTOpax (Takke W B
HOyTOYKax), TeieBu3opax, TeiedoHax, mudpoBbiXx (oToammaparax, 3JICKTPOHHBIX KHHraxX, HaBUraTopax, IUIAHIICTAaX,
3JIEKTPOHHBIX MEPEBOJYMKAX, KAIbKYJSATOpaxX, 4acax M T.I., & TaKK€ BO MHOTUX APYIHX 3JEKTPOHHBIX YCTpOMCTBax.
CumBonpnbiit KK-mucmmeit - uatepdeiic UART. CumBonbubiid XXK-aucmmeit - wmaTepdetic SPI. CumBombnbIl JKK-
JUCIDICH - nHTepeiic IIMHBL.

Tema 7. UuTepdeiicbl BcTpanBaeMbIX CHCTEM HA NIpUMepe Pa3JM4YHbIX YCTPOMCTB

Monyns Bluetooth. Bluetooth - mpousBoacTBeHHas crenudukanus OeCHPOBOIHBIX MEPCOHANBHBIX CETEH,
obecrieunBaeT oOMeH WH(OpManUeld MeXIy TaKMUMH YCTPOWCTBaMH, KaK IEPCOHAJIBHBIC KOMIIBIOTEPHI, MOOHJIBbHBIC
Tesie)OHbI, HHTEPHET-IUIAHIIETHI, IPUHTEPHI, U(PPOBBIE (OTOANNAPATHI, MBIIIKH, KJIABHATYphl, [PKOWCTHKU, HAYIIHHKH,
TapHUTYPHl M aKyCTHYECKUX CHUCTEM Ha HaJEXKHOW, OECIUIaTHOW, MOBCEMECTHO JIOCTYITHOH pajMovacToTe Iyl OJIMKHEH
ces3u. [locnenosarensuas mamsite EEPROM. Iudposoii norenuomerp. TemnepatypHslit qatank. MOMC-MukpodoH.

Tema 8. lonosinuTe/bHBIE yCTPOiicTBA

USB-(nem-nakonurenp - 3alOMHHAIONICE YCTPOMCTBO, HCIONB3YIONIEE B KAueCTBE HOCUTENS (hIemi-mamsth, H
MIOJIKJII0YaeMOe K KOMITBIOTEPY WM MHOMY CUMTHIBAIOIIEMY YCTpOWCTBY no mHTepdeiicy USB, npumenmee Ha 3aMeHy
¢urormu-nuckam. Pmm-HakonuTenn USB 00bIYHO ABISFOTCS ChEMHBIMU M IIE€PE3aNMCHIBAEMbIMU, U (PU3NUECKH HAMHOTO
MEHbIIIE, YeM ONTHIecKui nuck. Bed-kamepa. GPS-npuemanmK.

Tema 9. Uneu i1 KOMILJIEKCHOTO MPOCKTa

IopraruBHEI M3MepuTenbHBIN Mpubdop. becripoBomHoi naTtuamk. Peructparop manubx. Yacs! ¢ momuepskkoit NTP.
Cuctema 3nekTpoHHOTO ymnpaBieHus. Llupposoit Tepmomerp. 3D-kontpommep msera. Ckamep QR-koma. QR-xonm -
TOBAapHBIM 3HAK Ul TUMAa MaTPUYHBIX IITPUXKOJIOB (MM JBYMEPHBIX IITPUXKOJOB), W3HAYAJIBHO pa3pabOTaHHBIX LIS
aBTOMOOWJIBHON MpoMbIIIIeHHOCTH Smonuu. IITpuxkox - cuuThiBaeMas MAIIMHOW ONTHYECKas MeTKa, COJAeprKaIias
nHdopmanuio 00 00beKTe, K KOTOpOMYy OHa mnpuBsizaHa. QR-koja HCIONB3yeT uYeThIpe CTaHIAPTH3MPOBAHHBIX PEKUMA
KOJIMpOBaHUs (YUCIOBOH, OYKBEHHO-IIM(POBOIA, IBOMYHBIN M KaH/I31) ISl 3)(HEKTUBHOTO XpaHEHUsI JAHHBIX; MOTYT TaK¥Ke
HCTIONB30BaThCS PACIIHNPEHHS.

5. IlepedyeHb y4eOHO-MeTOAUYECKOTO o0ecnmeyeHHMsl ISl CAMOCTOSITeIbHON paldoThbl o0y4aloWMXcsi MO
JUCHUILIHHE (MOAYJII0)

CamocrosTenpHas paboTa OOYYarOIIMXCSl BBITIONHSAETCS 1O 3aJaHdI0 W TP METOJUYECKOM PYKOBOJICTBE
mpernojaBaTens, HO 0e3 ero HemocpeacTBeHHOTo ydactus. CamocrostenbHas pabora mompasjensercd Ha
CaMOCTOSITENbHYIO pa0OTy Ha ayJIMTOPHBIX 3aHATHIX M HAa BHEAYTUTOPHYIO CaMOCTOSATENbHYIO paboTy. CaMocTosTeIbHAS
paboTa oOydaromuxcs BKIIIOYAET KaK MOJHOCTHIO CAMOCTOSITETIFHOE OCBOCHHE OTAEIBHBIX TeM (Pa3/IeoB) IUCIHMILUIMHEL,
Tak W MpopaboOTKy TeM (pa3lesoB), OCBAaMBAaEMBIX BO BpeMsl ayIUTOpHOW paboThl. Bo BpeMsi caMOCTOSATENEHON paboThI
0o0ydJarImuecss YUTAIOT M KOHCIEKTHPYIOT yUeOHYI0, HAYYHYIO M CIPaBOYHYIO JIUTEPATYpPY, BBITIOMHSIOT 3aJaHus,
HaTpaBJICHHBIC HA 3aKpEIUICHUE 3HAHWWA M OTPa0OTKYy YMEHHHA M HABBIKOB, TOTOBSTCS K TEKYIIEMY H IIPOMEKYTOYHOMY
KOHTPOJIIO TI0 AUCLUILIIMHE.

Opraan3anusi CaMOCTOSTEIFHON PabOTH 00yUarOINXCS PErJIaMEeHTHPYETCs] HOPMAaTHBHBIME TOKYMEHTaMH, YIeOHO-
METOJIMYECKON JINTepaTypoi U 3NMEKTPOHHBIMH 00pa30BaTEIFHBIMH PECypCaMu, BKITIOYAs:

HOpﬂHOK OpraHu3aliui MU OCYIIECTBJICHUA O6pa30BaTeJ'H:HOI>i JACATCIBbHOCTU IIO O6paBOBaT€J'IBHI>IM nporpammam
BBICHICTO O6pa30BaHI/IH — [[porpamMmmam 6aKEU'IaBpI/IaTa, mnporpamMmmam CHEUHUAIUTETA, HOporpaMmMaM MarucCTparyphbl



(YTBep KIeHHBIH NMpHKa3oM MUHHCTEpCTBa HayKH M Bblcuiero oOpaszoBanus Poccuiickoit dexpepanun or 6 anpens 2021
rozxa Ne 245)

YcraB  ¢emepalbHOTO  TOCYNAapCTBEHHOTO  aBTOHOMHOTO — oOpasoBaTenmpHOro — yupekieHus —"'Kaszanckwmid
(ITpuBomxckuii) penepanbHbId yHUBEpCUTET"

[lpaBmwia BHYTpeHHEro pacnopsaka QexepanbHOrO TOCYAApCTBEHHOTO aBTOHOMHOTO — 00pa30BaTeNbHOTO
YUpexIeHns BICIIero npodeccruonansaoro odpasosanus "Kazanckuii (IIpuBomkckuit) penepansupiii yHuBepcuTeT"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBomkckoro) ¢enepasHOr0 yHUBEpCUTETA

6. ®oH/1 OLIEHOYHBIX CPECTB MO JUCHUILINHE (MOLYJIIO)

@DOoHIl OLEHOYHBIX CPEACTB IO IUCHUIUIMHE (MOIYJIO) BKIIOYACT OICHOYHBIE MaTEpHalbl, HAaIpaBICHHBIC Ha
MIPOBEPKY OCBOCHUS KOMIIETCHIMH, B TOM 4YHCJIE 3HAHMH, yMEHHH M HaBBIKOB. DOHJ OLEHOYHBIX CPEACTB BKIIOYAET
OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS M OLICHOYHBIE CPECTBA IPOMEKYTOUHOH aTTECTAIIH.

B (hoHze O1IeHOYHBIX CPENCTB COAEPKHUTCS CIEAYIOIast HHPOPMAIHs:

- COOTBETCTBUE KOMIICTEHIINH IUIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 10 TUCLHUILIHHE (MOAYIIIO);
- KpUTEPUH OLIEHUBAHUS COPMUPOBAHHOCTH KOMIIETCHIIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKH 110 JUCLUIIHHE (MOIYJIIO);

- ONMCAaHUE MOPSIKa IPUMEHEHHS 1 IPOLEAYPHI OLICHUBAHUS UL KaXKIOTO OIIEHOYHOTO CPEJICTBA;
- KpUTEPHUH OLICHUBAHMS JUI KaXJIOTO OLIEHOYHOTO CPEJICTRA,;

- CONlepXKaHUE OIICHOYHBIX CPEICTB, BKJIIOYas TPEOOBAaHUS, NPEABABISICMBIC K JCHCTBHAM OOYYAOIIHXCS,
JIEMOHCTPUPYEMBIM pe3yibTaTaM, 3aJaHusl Pa3IuYHbIX TUIIOB.

®DOoHA OIIEHOYHBIX CPEICTB MO OUCHUIUIHHE HaxoanuTcs B [Ipmoxernn 1 k mporpaMMe TUCIHIDTHHBL (MOIYITIO).

7. Ilepeyensb auTepaTypbl, HeOOX0AMMOIM 1JIsI OCBOEHUS JUCHUIJIMHBI (MOYJIs1)

OcBoeHHE TUCHUILIMHBL (MOIYJs) TpenroniaraeT u3ydeHue ydeOHOW surepaTypbl. Jluteparypa MoXkeT OBITH
JIOCTYITHa 00y4aloMMUMCs B OHOM U3 JBYX BapHaHTOB (JINOO B 000MX U3 HUX):

- B JJIGKTPOHHOM BHJE - Yepe3 JIIEKTPOHHBIC OMOIMOTEYHBIC CHCTEMBI Ha OCHOBAaHWHM 3aKIOYCHHBIX KDY
JIOTOBOPOB C TIPaBo00IajaTeNsMu;

- B IeyaTHOM BHJe - B Hayunoit 6ubmmorexe EmaOyxckoro macturyra KOV. O0ywaromuecs moay4anT yueOHYO
IUTepaTypy Ha aOOHEMEHTE II0 YHWTATeNbCKUM OMJIeTaM B COOTBETCTBHM C MpaBWIAMM I0Jb30BaHMs HayduHoi
OUOITMOTEKOM.

DJNeKTPOHHBIE U3/IaHUS AOCTYIHBI JUCTAHIIMOHHO M3 JIFOOON TOYKU NPH BBEACHUU 00yJaIOIIUMCS CBOETO JIOTHHA U
napojsi OT JMYHOro KaOuHera B cucreMe "DJeKTpoHHBIH yHuBepcuteT". Ilpu HCIONIB30BaHMM IEYATHBIX H3JaHUIT
O6nbnuoTeunsli (GOHI AOKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3eMmuisipa Ha KaXkIoro
oOydarolerocs u3 4ucia JIL, 0JJHOBPEMEHHO OCBaWBAIOIINX JIAHHYIO AUCLUILINHY.

[Tepeuens y4eOHOIT uTEpATYpBl, HEOOXOJUMOM AJIsl OCBOCHUS TUCHUILIMHBI (MOMLyJIst), Haxonutcs B [Ipusoxxenun 2
K pabodeil mporpamme AUCHUIUTUHBI. OH MOUIEKHUT OOHOBJICHHIO TNPH H3MEHEHMH YCJIOBHH aorosopoB KOV ¢
npaBooONaaTeNsIMi DJIEKTPOHHBIX M3JAHWH M IPU HM3MEHEHWH KoMmIuiekToBanus (ounoB HayuHoit Oubnmorexu
Enabyxckoro uactutyTa KOV.

8. Ilepeyenp pecypcoB MH(OPMALMOHHO-TEJIeKOMMYHUKALIMOHHON ceTu 'UHTepHer", HE0OOXOAUMBIX IS
OCBOEHMSI JMCUHUIIMHBI (MOAYJIs1)

OOyueHne cucTEMaM yIpaBlIeHUs U MeXaTpoHuKe - http://www.ni.com
Mexarponuka - https://old.bigenc.ru/technology and_technique/text/4138417

MyRIO. 3HaKOMCTBO c MyRIO - TEXHUUYECKHE XapaKTEPUCTUKH, BO3MO>XHOCTH -
https://nationalteam.worldskills.ru/skills/myrio-znakomstvo-s-myrio-tekhnicheskie-kharakteristiki-vozmozhnosti/

9. Meronnyeckue yKazaHus AJ1si 00y4al0MuXcsi 0 OCBOEHUIO TUCHUILTUHBI (MOAYJIsT)

Bupg pabor MeTtoanyecKue peKOMeHIANUH

JEKIUU B xome NEKIMOHHBIX 3aHATHHA CIEAyeT BECTH KOHCIEKTHpOBaHHE ydeOHOTO MaTepuana. OOpamarh
BHUMaHHUC Ha KaTeropuu, q)OpMyJ'II/IpOBKI/I, PacKpbhIBAOMINE COJACPKAHUEC TEMbI, HAYYHBIC BBIBOJbI H
MPAKTUYCCKUEC PEKOMCHAIINN. KenareapHo OCTaBUTH B pa60lmx KOHCIIEKTaXx I10JIs, Ha KOTOPBIX JCJIaTh
IIOMETKHU U3 peKOMeH}IOBaHHOﬁ JINTEPATYPHI, JOMOJHAOIINE MaTEpUal npocnymaHHoﬁ JICKIIMH, a TAKXC
MMOTYEPKUBAIOIINAE OCOOYI0 BaXHOCTh TEX WM WHBIX TEOPETHUYCCKUX ITOJIOKEHHUHA. 3amaBaTh
MIPEToIaBaTeI0 YTOYHSIOIINE BOMPOCHI C HENBI0 YACHCHHS TEOPETHUCCKUX TOI0KESHUH, PAKTHICCKUX



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/

Bupn pabor MeTtoanyecKue peKOMeHIANUH

PEKOMEHIALMH, pa3pelieHuss NpoOJIEMHBIX CUTyauuil. B Xozme moaroToBkM K JICKIMOHHBIM 3aHSATHSAM
MTOBTOPUTHh HW3JI0KCHHBIA paHee Y4eOHBIH MaTepHall, 03HAKOMHUTHCS C OCHOBHOM M JOMOJHHUTEIEHOM
TuTeparypoi, uH(poOpMamMed W3 PEKOMEHIOBAHHBIX VIHTEpHET-pecypcoB 10 H3YUCHHOW TeMe.
JlopabaTeIBaTh CBOM KOHCIIEKT JICKIMH, J1€JIasi B HEM COOTBETCTBYIOIIME 3allMCH U3 PEKOMEHAOBAHHOMN
OCHOBHOH W JOTIOJHHUTEIBHON JIUTEPATYPHl, IHTEpHET-PecypcoB IO MPOOIEMHBIM BOIIPOCAM.

nmabopaTopHble | Bemmonnenne nabopaTopHBIX paboT HampaBieHO Ha OOOOIIEHHe, CHCTeMAaTH3aIlNio, YIIyOlieHue

paboTsI TEOPETHUYECKUX 3HAHWH; (OPMUPOBAHNE yMEHHWH NPHMEHSTH MONTYyYCHHBIC 3HAHUS B IPAKTHYECKOH
JEATENTbHOCTH; PAa3BUTHE AHAIUTUYECKHX, MPOEKTHPOBOUYHBIX, KOHCTPYKTHUBHBIX YMEHHH; BBIPAOOTKY
CaMOCTOSTENIBHOCTH, OTBETCTBEHHOCTH M TBOPUECKON MHUIMATHUBEL. B X0/1e BHIIOIHEHHS 1a00paTOpHOH
paboTBl CTYOEHT [ODKEH IPOSBUTH YMEHHE CaMOCTOSTENbHO paboTaTh ¢ y4eOHOW M HaydHOH
nuteparypoil, VHrepHeT-pecypcamu, MNPOJEMOHCTPUPOBATh HABBIKM BIAJEHUS KOMIIBIOTEPHOM
TEXHUKOH M IaKeTaMH NMPHKJIaJHBIX POrpaMM COOTBETCTBYIOLIEro HazHaueHHs. KOHTPOJIBbHON TOUKON
nabopaTopHOi paboThl ABJSIETCS €€ 3alluTa. 3aliuTa IIPOBOJUTCS B YCTHOM (hOpMe: CTYAEHT JOJDKEH
YMETb OOBSCHUTH U 0OOCHOBATH KaXK/IbIi BBITIOJIHEHHBIN 3TaIl paboTHI.

camocrosa- | CamocTosiTensHast paboTa 1Mo JaHHOW AMCIMIUIMHE BKJIOYAET: IIOBTOPEHNE TEOPETHUECKOTO MaTepHaa;
TeNbHast paboTa| MOATOTOBKA K IPAKTHYECKUM 3aHATHSIM; pEIIeHHE 3a7ad, BBIAHHBIX Ha NPAKTHYECKUX 3aHATHAX;
MOJIrOTOBKAa K MHChMEHHBIM paboTaM, MOArOTOBKAa K 3k3ameHaM. Jlrobas (opma caMOCTOSITEIBHOM
paboThl Ha4yMHAETCS C U3YyYCHHA KOHCIEKTa JIEKIUH, COOTBETCTBYIOIIEH y4eOHOW M HaydyHOU
JUTEpaTyphl, a Takke HHPOpPManMM W3 peKOMeHJOBaHHBIX MHTepHeT-pecypcoB. Bo  Bcex
PEKOMEHIYeMbIX Y4eOHHKAax M Y4eOHBIX MOCOOMSX COJIEPHKATCs KOHTPOJIbHBIE BOINPOCHI, KOTOPBIE
IIOMOTAIOT TOBTOPUTH KIIIOUEBBIE MOMEHTHI COOTBETCTBYIOIIEH TEMBI, M MpPAaKTUYECKHE 3aJaHMUs,
HAIICJICHHBIE Ha BBISBICHUE JIOTHYECKUX B3aUMOCBS3EH.

3K3aMEH DK3aMeH NPOBOIUTCS B YCTHOH (hopMme Mo Owmsieram, B KOTOPBIX COJAEPXKATCS BOMPOCHI (33JaHHsI) IO
BCEMY pasfelly IUcLUILIMHBL. OLEHUBAeTCs BIaJCHUE TEOPETHMYECKUM MATEpUAJIOM, €ro CHCTEMHOE
OCBOCHHE, B3aUMOCBS3b OCHOBHBIX MOHSTHH JUCHUIUIMHBL, CIIOCOOHOCTh MPUMEHATh 3HAHHUS U YMECHUS
IIPU PENICHWH MPaKTHYECKUX 3a/JaHuH, IMPUOOpETEeHHE HABBIKOB CaMOCTOSTENBHON paboTsl. st
MIOJITOTOBKH K 3K3aMEHY PEKOMEHJYEeTCsl TIOBTOPHUThH BECh yUEOHBIH MaTepHai MO JUCLUIIIMHE, a TAKXKe
UCTIONB30BAaTh OCHOBHYIO M JIONOJHHUTENBHYIO JIMTEpaTypy, HH(OPMALUIO M3 PEKOMEHIOBAaHHBIX
WHTtepHeT-pecypcos.

10. IlepeyeHb HMH(OPMALMOHHBIX TEXHOJOIHH, HCIOJIb3yeMbIX NPH OCYUIeCTBJEHHU 00pPa30BATENbHOIO
npouecca nmo JAMCUHUILIMHE (MOIYJI0), BKJIOYAs NepeyeHb NPOrpaMMHOr0 ofecneyeHusi ¥ MHGOPMALMOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

Ilepeyenp MHGOPMAITMOHHBIX TEXHOJIOTHH, MCIOJIB3YEMBIX MPHU OCYLIECTBICHHHM 00pa30BaTEIbHOIO Ipoliecca Io
JUCUMIUIMHE (MOAYJIIO), BKIIIOYAsl MEpeYeHb MPOrpaMMHOro obecrieueHnss U MH()OPMALMOHHBIX CIIPaBOYHBIX CHUCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMme JUCHUTUINHBL (MOAYJIS).

11. Onucanue MaTepHAJbLHO-TEXHUYECKONl 0a3bl, HeOOXOAMMON AJIs1 OCyLIecTBJIeHMsI 00pa30BaTelbHOIO
npouecca no AMCUUIUINHE (MOAYJIIO)

VYuebnas aynuropus Ne60 (423600, Pecriy6nuka Tarapcran, r. Enadyra, yn. Kazanckas, 1. 89 ) ans npoBeaeHus
3aHATHI JICKIIMOHHOTO THIA, 3aHATHH CEMHHAPCKOTO THIIA, TPYIIOBBIX U HHAMBUAYAJIbHBIX KOHCYJIbTAIMN, TEKYIIEr0
KOHTPOJIS ¥ IPOMEKYTOYHON aTTECTAIINH,TOMEIICHUE IS CAMOCTOATENbHOM paboThl. [Lomans 73,4 kB.M. Komrmiekt
Mebemn (mocamounbix MecT) 29 mT. KommiekT Mebenu (mocaZovHbIX MecT) Ut npenogasarens | mrt. KoMisloTepHbIid
knacc: Kommperorepsr intel core i5 15 mt. MoruTopsr ViewSonic 22d 15 mr. [Ipoekrop EPSON EB-535W 1 mir.
WntepaktuBras gocka IQBoard DVT TNO082 1 mr. Tpubyna 1 mr. Kongumnmonep 1 mt. Hactennsie mon ku 6 . [lkad
JIBYXCTBOpYATEIH ¢ mmosikamu | mt. Bed-kamepa 1 mt. Berxon B IHTEpHET, BHYTPHUBY30BCKAsI KOMITBIOTEPHAS CETh, JOCTYII
B DJICKTPOHHYIO0 HH()OPMAIIMOHHO-00pa3oBaTeNibHyI0 cpeny. Habop yueOHO-HArISIIHBIX TTOCOOMIA: KOMITJIEKT MPE3eHTaIlnH
B DJIGKTPOHHOM (opMaTe 10 IpernogaBaeMon JUCIUTIIMHE 3-5 TIT.

12. CpeZICTBa aJjanTanvu npenojgaBanvus JTUCHUINIHHBI K HOTpeﬁHOCTﬂM oﬁyqaloumxcn HMHBAJINJ10B U JIMI C
OIrpaHUYCHHBLIMHU BO3MOKHOCTSHMHU 3/10POBbS

Ipu HEoOXOMUMOCTH B 00pa30BaTEIBHOM MpOIECCE MPUMEHSIFOTCS CIEIYIONMe METOAbl W TEXHOJIOTHUH,
obJieryaroniye BOCIPHUATHE WHPOPMAIMU OOYUYArONMMHUCS WHBATHIAMUA U JIMIAMH C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU
37I0POBBS:

- CO3IJaHHue TEKCTOBOU BEepCUn JII000r0 HETEKCTOBOI'O KOHTEHTA JJId  €ro  BO3MOXXHOI'O npeo6pa3OBaHI/1$1 B
AJIbTCPHATHUBHBIC (bOpMI:I, y,HO6HI)IC JUTA pa3iiIndHbIX HOHB30BaTGJ’ICﬁ;

- CO37aHHE KOHTEHTA, KOTOPHIH MOXKHO TPEACTaBUTh B PA3IMYHBIX BUAAX 0€3 MOTEpH JAHHBIX WIH CTPYKTYPHI,



npeayCMOTpETL BO3MOXKHOCTDH MaCHITa6I/IpOBaHI/I$I TCKCTa H I/I306pa)K€HI/Iﬁ 0e3 MOTEepU KadeCTBa, IMPCAYCMOTPETH
AOCTYIHOCTD YIIPABJICHUS KOHTCHTOM C KJIaBUATYPbI;

- CO3/1aHME BO3MOKHOCTEH [UT 00yJarouXCsl BOCIPHHNMATE OIHY U Ty ’k€ MH(OPMAIUIO U3 PA3HBIX HCTOYHUKOB -
HarpuMmep, Tak, YTOOBI JIMIA C HapyLIICHUSIMH ClIyXa MOJydald WHQOpMalWio BU3yaJbHO, C HApyLICHUSMHU 3pPEHUS -
ayJauaabHo;

- TpPUMEHEHHE TMPOTPAMMHBIX CpEACTB, OOECIIEUMBAIOIINX BO3MOXKXHOCTH OCBOCHHSI HABBIKOB W yMCHHH,
(dbopMupyeMBIX AWCIMIUIMHON, 3a CYET aIbTEPHATHUBHBIX CIIOCOOOB, B TOM 4YHCJIE BHUPTYalbHBIX JabopaTropuil H
CHUMYJISIIIMOHHBIX TEXHOJIOTHH;

- TpPUMEHEHHE JUCTAHIMOHHBIX O00pa30oBaTENBHBIX TEXHOJOTHI /I8 mepeaadd WHQPOpMAIMH, OpraHU3alnu
pa3IHYHBIX (OPM HHTEPAKTHBHOW KOHTAaKTHONH paboThl 00ydaromerocsi ¢ IperojaBaTelieM, B TOM dYHcie BeOWHApOB,
KOTOpBbIe MOTYT OBITH HMCIHOJIB30BaHBI JJIs NPOBEICHUS BUPTYaJbHBIX JICKIHI C BO3MOXKHOCTBIO B3aHMMOJIEHCTBHS BCEX
YYaCTHUKOB JUCTAHIIMOHHOTO OOY4YEeHUs, IIPOBEICHNS CEMHHAPOB, BRICTYIUICHHS C AOKJIaJaMH W 3alIUTHl BHIIIOJIHEHHBIX
padoT, MPOBEACHHS TPEHUHIOB, OPTaHU3ALUH KOJJIEKTHBHOM paboTHI;

-  HOPUMEHCHHUC JUCTAHIMOHHBIX 06pa30BaTeJ'H)HI>IX TEXHOJIOTUM IS Oopranmnzanuun (bOpM TCKYLICro U
MIPOMCIKYTOYHOT'O KOHTPOJIA;

- YBEJNIMUCHHE NPOJODKHTEIFHOCTH Cladyd OOYy4YaloIMMCS WHBAJIMIOM MWIJIM JIMIOM C OrpaHHMYCHHBIMH
BO3MOXKHOCTSIMH 3710pOBbsl ()OPM ITPOMEKYTOUHOM aTTECTAlNH 110 OTHOLICHHUIO K YCTaHOBJIEHHOH MPOAOIKUTEIBHOCTH HX
caauu:

- TIPOIOJDKHUTENFHOCTH CHAa4YM 3a4€Ta WK SK3aMEHa, IPOBOJMMOTO B MUCHMEHHOW (opme, - He Oonee yem Ha 90
MUHYT;

- NPOAOJDKUTEIHHOCTH IOJTOTOBKH OOYYarolIerocsi K OTBETYy Ha 3a4€Te WM JK3aMeHe, NMPOBOIAMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYILICHUS 00y4aroLIerocs py 3aluTe KypcoBoil paboThI - He OoJiee 4eM Ha 15 MHUHYT.

[Iporpamma coctaBieHa B cooTBeTcTBuu ¢ TpeboBaHusMu PI'OC BO u y4eOHBIM IUIAHOM TIO HAIPaBICHUIO

44.03.05 "Ilemarornveckoe obpazoBaHue (C ABYMS MPOGHIIMH MOJATOTOBKK)" M Mpouito MOAroToBkd "MaremaTuka u
nHdopmaruka".
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COJEPKAHUE

1. COOTBETCTBUE KOMITETEHIIUM INIAHUPYEMBIM PE3VJIbLTATAM OBYUYEHM S 110 IUCIHUIIIVHE
(MOJVIJIIO)
2. KPUTEPHMU OLIEHUBAHU A COOPMUPOBAHHOCTU KOMIETEHIIMIA

3. PACITPEJIEJIEHWE OINEHOK 3A ®OPMbI TEKVYIIEI'O KOHTPOJIA 1 ITPOMEXYTOYHVYIO ATTECTAINIO

4. OIEHOYHBIE CPEJICTBA, IIOPAJOK X NPUMEHEHWA U KPUTEPUM OIIEHMBAHW

4.1. OHEHOYHBIE CPEJICTBA TEKYIIET'O KOHTPOJIA
4.1.1. Konrponbsnas padora 1 mo temam: Tema 1. Hayaneneiit Habop NI myRIO. Tema 2. PabGora ¢ maryukamm.
Kontponsnas pabota 2 mo teme: Tema 3. Habop mexarporuku NI myRIO. KontpomsHast padora 3 mo teme: Tema
4. Pacimpennsiit Habop mexarporuku NI myRIO.
4.1.1.1. Ilopaaok mpoBeAEHNUS U IPOLEaypa OIICHUBAHHS
4.1.1.2. Kputepun olleHUBaHU
4.1.1.3. ConeprxaHue OLEHOYHOrO CPEACTBa
4.2. OLIEHOYHBIE CPEJICTBA IIPOMEXYTOYHOM ATTECTALIMU
4.2.1. YCcTHBIN NI NTUCbMEHHBIN OTBET Ha BOIPOCHI
4.2.1.1. Ilopaaok mpoBeAEHUs U IPOLEaypa OLICHUBAHUS
4.2.1.2. Kputepun OlleHUBaHUS
4.2.1.3. ConepxaHue OIIECHOYHOTO CPECTBA



1. CooTBeTcTBHE KOMIETEHIMI INIAHUPYEMBIM pe3yJIbTaTaM 00y4eHHUs M0 TUCHUTIIIHHE (MOTYJII0)

Kox ® HamMmeHOBaHHe
KOMIIETEHIIUH

IIpoBepsiemble pe3yJibTaThbl 00y4YeHHUs A1 AAHHOH
JU CIMILTHHBI

OueHOYHbIE CPEICTBAa TEKYLIEro KOHTPOJIsS
U NIPOMEKYTOUYHOH aTTecTaAlMH

VYK-1 - Cnocoben
OCYIIECTBIISITH IOUCK,
KPUTHYCCKHI aHATIH3 U
cHHTE3 HHPOPMAaLINH,
NPUMEHSATH CHCTEMHBIN
MOAXOJ VIS PELICHUS
MIOCTAaBJICHHBIX 3374

3HaTh NPUHLUIIBI TOUCKA, KPUTHIECKOTO aHAJIN3a
U cuHTe3a MH(POPMAIMH, METOJAUKH CUCTEMHOTO
MOJIX0/a AJISl PELIeHHsI CTAHAAPTHBIX U
HECTaHJAPTHBIX 3371ad, B TOM YHCIIE C
HCTIONH30BAaHNEM MEXaTPOHHBIX H
PpOOOTOTEXHUIECKHUX CHCTEM

YMeTh 0CyIIECTBIATh IOUCK, KPUTHUECKUN
aHaIN3 ¥ CUHTE3 HH(OPMAIUN; IPUMEHATh
CHCTEMHBIH MTOXO0] ISl PEIICHNS CTAaHJAPTHBIX
3aJa4 ¥ HECTaHJapTHHIX 3ajja4d, B TOM C
HCIOJIb30BaHUEM MEXaTPOHHBIX U
POOOTOTEXHUUECKHX CUCTEM

Brnanets HaBbIKaMM MOUCKA, KPUTHUECKOTO
aHaM3a M CUHTe3a HH(OPMAaLUK; CTIOCOOHOCTHIO
MIPUMEHSATH CUCTEMHBIN MTOJIXO/1 JUTS PEIICHHS
CTaHIApTHBIX M HECTAHIAAPTHBIX 33134, B TOM
YHCIIE C UCTIOIb30BAHUEM MEXaTPOHHBIX U
POOOTOTEXHUUECKHUX CHCTEM

Texkymmii KOHTPOJIb:

Konrponbhas padora 1 no remam: Tema 1.
Hauvansneiif Ha6op NI myRIO. Tema 2.
Pabota ¢ maTunkamu.

Kontponsnas pabdora 2 mo teme: Tema 3.
Habop  wmexarpommkum NI myRIO.
Kontponsnas pabdora 3 mo teme: Tema 4.
Pacmm-pennsrit Habop MexaTponukn NI
myRIO

HpOMe)KyTO‘IHaﬂ arrecranus:
OK3aMCH

VK-2. Criocoben
OTIPEIEeTISITh KPYT 33124 B
paMKax  [OCTaBICHHOMN
e u BBIOHMpATh
ONTUMAJbHBIE CIIOCOOBI
UX PCIICHUs, UCXOIs U3

JEUCTBYIOIIUX

IIPABOBBIX HOPM,
UMEIOILINXCS PECYPCOB U
OrpaHUYEHUHN

3HaTh TpeOOBaHMS K ONPEICIICHAIO 3314 B
paMKax MOCTABJICHHOM 11eJ1H; 6a30BbIe CIIOCOObI
PpelIeHuns 3a71a4 ¢ yIETOM JAeHCTBYIONIHNX
MPpaBOBLIX HOPM, UMCIOINXCA MEXAaTPOHHBIX 1
POOOTOTEXHUYCCKHUX CHCTEM

YMeTh onpeneniaTh OCHOBHBIC U CIICIH(UICCKHE
3a/laud B paMKax IOCTaBJICHHOH I1EJIH, BRIOMPATh
CIOCOOBI UX PEIICHUS, UCXOS U3 ACUCTBYOMIUX
NIPaBOBBIX HOPM, UMEIOIINXCA MEXaTPOHHBIX U
POOOTOTEXHHIECKHUX CHCTEM

BJ'IaI[GTL HaBbIKaMHM OIIPEACIICHUSI OCHOBHBIX U
CHeLII/I(i)I/I‘IeCKI/IX 3a/1a4 B paMKax IIOCTaBJICHHOM
e, BBI60pa CII0cO00B X peuicHus, NCXoas U3
I[CﬁCTByIOH.[PIX IIPaBOBLIX HOPM, UMECIOIINXCH
MEXAaTPOHHBIX U pO6OTOTeXHI/I‘IeCKI/IX CHUCTEM

Tekymuii KOHTPOJIb:

Kontponsnas padora 1 mo temam: Tema 1.
Havanprerii Ha6op NI myRIO. Tema 2.
Pabora ¢ naTunKamu.

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

IIpomeskyTouHasi aTTecTauus:
9K3aMEH

OIIK -2 Cnocoben
y4acTBOBAaTh B
pa3paboTke OCHOBHBIX U
JOIIOJITHUTCIBbHBIX
00pa3oBaTeNBHBIX
Iporpamm,
pa3pabaTeIBaTh
OTJIENEHBIE MX
KOMIIOHEHTHI (B TOM
qHcIe ¢
UCIIOJIb30BaHHEM
nHPOPMALINOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH)

Brnanets HaBbIKaMH pa3pabOTKH B COCTaBE
KOMAaHJIbl OCHOBHBIX ¥ JIOTIOJTHUTENbHBIX
00pa3oBaTeIbHBIX IPOrPaMM C UCIIOJIb30BAHUEM
UH(OPMALMOHHO-KOMM yHUKAIIMOHHBIX
TEXHOJIOTHH C Y94€TOM OCOOCHHOCTEH
MIPUMEHEHHNS] IMEIOIMXCSI MEXaTPOHHBIX U
POOOTOTEXHUUECKHX CUCTEM B KOHKPETHOM
00pa3oBaTeNIbHOM cpee

Texkylmuii KOHTPOJIb:

Kontpomnsnas pabdora 1 mo temam: Tema 1.
Hauvansnerii Ha6op NI myRIO. Tema 2.
Pabota ¢ gaTunkamu.

KontponpHas pabdora 2 mo teme: Tema 3.
HaGop  wmexarpommkum NI myRIO.
KontponsHas pabdora 3 mo teme: Tema 4.
Pacmm-pennsrit HaGop MexaTponumku NI
myRIO

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

2. Kpurtepuu oueHnBanus c(popMHUPOBAHHOCTH KOMIeTEH M

Kommne 3aurteHo He 3aureHo
TEeHIHA Brbicokuii ypoBeHb Cpennmuii ypoBeHb Hu3skuii ypopeHb Huzke noporosoro
(OTJIMYHO) (xopo1o) (Y10BJIETBOPUTEJIbHO) YPOBHS
(86-100 6a.1;10B) (71-85 6annoB) (56-70 6a0B) (HeyIOBJIETBOPUTEIHHO)
(0-55 6as10B)
VK-1 3HaeT NPUHLUIBI IOUCKA, | 3HAET MIPUHIUIMBI IOUCKA, | 3HAET MPHUHIUIbI He 3Haer npuHOuIbI
KPUTHYECKOTO aHalIu3a U | KPUTUYECKOTO aHaIu3a U MOUCKA, KPUTHUECKOTO | MOUCKA, KpUTHIECKOTO
CHHTe3a HHpOpMaluy, CHHTe3a nHpopmanuw, aHa/Iu3a ¥ CUHTE3a aHa/Iu3a ¥ CUHTE3a




Kommne 3aurteHo He 3aureno
TeHIHs Boicoxnii ypoBeHb Cpennnii ypoBeHb Hwuskwuii ypoBeHns Huxe moporosoro
(OTJINYHO) (xopo1o) (Y10BJIETBOPUTEJIbHO) YPOBHS
(86-100 6a.1;10B) (71-85 6ann10B) (56-70 6a10B) (Hey10BJIETBOPUTEILHO)
(0-55 6a10B)
METOIUKH CHCTEMHOTO JIOIyCKaeT napopmanuy, nH(pOopManuH, METOIUKA
MOJXOMA AJISI PELICHHS HE3HAYHUTEIbHBIC OMMOKH | JOMYyCKAaeT TUIIMIHBIC CHCTEMHOT'0 TTOIX0/a IS
CTaHAAPTHBIX U MPU UCTIOJIb30BAHUH OIINOKH IIpH pELICHUS CTAHAAPTHBIX U
HECTaHJApPTHBIX 33734, B METOJIUKH CHCTEMHOTO HCTIONIb30BAaHUHA HECTaHJAPTHBIX 33734, B
TOM YHCIIE C MOAXO0MA JJISl PELICHUS METOJIUKH CUCTEMHOT'O | TOM YHCJIE C
UCIIONIb30BAaHHEM CTaH/IapTHBIX U MOJXOMa JJISl PELIEHUsT | UCIIOJIb30BaHUEM
MEXaTPOHHBIX U HEeCTaHJapTHBIX 337134, B CTaH/IapTHBIX U MEXaTPOHHBIX U
POOOTOTEXHUUECKHUX TOM YHCIIE C HECTaHJAapPTHBIX 33734, | POOOTOTEXHUYECKHUX
cucTeM UCIIOJIb30BaHHEM B TOM YHCIIE C cucTeM
MEXaTPOHHBIX U UCIIOJIb30BaHUEM
POOOTOTEXHUYECKHIX MEXaTPOHHBIX U
CHCTEM POOOTOTEXHUIECKHX
CHCTEM
YMeeT ocyniecTBIsATh YMeeT ocymecTBIATh YMeeT ocymecTBIATh He ymeer ocymiecTBisTh
MIOUCK, KPUTHYECKHH MOUCK, KPUTHIECKUI MOUCK, KPUTHYECKNI MIOUCK, KPUTHYECKUH
aHaIN3 ¥ CUHTE3 aHaJIM3 U CHHTE3 aHaJM3 U CUHTE3 aHaJIH3 U CUHTE3
nHpopmanum; NpuMeHATh | nH(opMannK; JomycKaeT nndopmanuy; nHpopMannm; MPUMEHSTH
CUCTEMHBIN MOJXOJ IS HE3HAYMTENbHbIC OMIMOKH | JONMyCKAaeT THIIHYHbIE CUCTEMHBIH MOJIXOJT ISt
peLIeHus CTaHIaPTHBIX Npy PUMEHEHUU OILIKOKY IpH peLICHUsI CTaHAAPTHBIX
3aj1a4 U HECTAaH/IAP THBIX CHCTEMHOT'O MOJX0/a Ul | MPUMEHEHUU 3a71a4 U HECTAHJIAP THBIX
3aj1a4, B TOM YHUCIIE C peLIeHUsI CTaHAAPTHBIX CHCTEMHOT0 T10/1X0/1a 3aj1a4, B TOM YHUCIIE C
UCIIONIb30BaHHEM 3aJa4 ¥ HeCTaH/IapTHHIX JUISL peILIeHUs UCIIOJIb30BaHHEM
MEXaTPOHHBIX U 3a1ad, B TOM YHUCIIE C CTaH/IAPTHBIX 337134 U MEXaTPOHHBIX U
POOOTOTEXHUUECKUX HCTIONIb30BaHUEM HECTaHJAPTHBIX 33734, | POOOTOTEXHUYECKHUX
cucTeM MEXaTPOHHBIX U B TOM YHCIIE C cucTeM
POOOTOTEXHUUECKHUX HCTIONIb30BaHUEM
CHCTEM MEXaTPOHHBIX U
POOOTOTEXHUUECKHUX
CHCTEM
Buiageer HaBbIKaMu Bnageer HaBbIKaMu Buageer HaBbIKaMu He Bnaneer HaBbIKamMu
MOUCKA, KPUTHIECKOTO MOUCKA, KPUTHIECKOTO MOUCKA, KPUTHYECKOTO | MOUCKA, KPUTHYECKOTO
aHaM3a M CUHTE3a aHaJIM3a ¥ CUHTE3a aHaJM3a ¥ CUHTE3a aHaJM3a U CUHTE3a
nHpopmanny; nHpOpPMaLNY; nHpOpMaLNY; nHpopmanuy;
CHOCOOHOCTBIO CIOCOOHOCTBIO NPUMEHSTh | CHOCOOHOCTHIO CHOCOOHOCTBIO PUMEHSI T
MIPUMEHSTh CUCTEMHBIN CHCTEMHBIH MOJIXO]T JUIst MPUMEHSTh CUCTEMHBIH | CUCTEMHBIN ITOIXO/ JIJIst
TIOJIXOI JUISl pEILICHUS peLIeHust CTAaHAAPTHBIX U TIOZXOJ JUISl PeTLIEHUS peLICHUsI CTAHAAPTHBIX U
CTaHAAPTHBIX U HECTaHJAPTHBIX 337134, CTaH/IAPTHBIX U HEeCTaHJapTHBIX 337134, B
HeCTaHJapTHBIX 337134, B JIOITyCKast HECTaHJApPTHBIX 33134, | TOM YHCIE C
TOM YHCIIE C HE3HAYMUTENbHBIC OMMOKH | JOIMycKast THITNYHbIC UCTIONIb30BAaHUEM
UCTIONIb30BAaHHEM IIPY OTBETE Ha BONIPOC WJIM | OMIMOKH IIPU OTBETE HA | MEXaTPOHHBIX U
MEXaTPOHHBIX U pELICHUH OCTaBJICHHO BOIPOC WJIU PELICHUH POOOTOTEXHUYECKIX
POOOTOTEXHUUECKHUX 3aJ]a4M, B TOM YHUCIIE C MOCTABJICHHOM 3a7]a4k, | CUCTEM
cucTeM UCIIOJIb30BaHHEM B TOM YHCIIE C
MEXaTPOHHBIX U UCIIOJIb30BaHHEM
POOOTOTEXHUYECKHX MEXaTPOHHBIX U
CUCTEM POOOTOTEXHUYECKUX
cucTeM
YK-2 3Haet TpeOOBaHUS K 3Haet TpeOOBaHUS K 3Haet TpeOOBaHUS K He 3naer TpeGoBanus K

OTIPE/ICIICHUIO 33134 B
paMKax IOCTaBICHHOM
1eny; 6a3oBble CIIOCOOBI
pelIeHH 33124 C YIETOM
JCHCTBYIOIIUX MPaBOBBIX
HOPM, UMCIOIIUXCA
MEXAaTPpOHHBIX U
POOOTOTEXHIUUECKHUX
cUCTEM

OTIpEICIICHUIO 33129 B
paMKax MOCTaBICHHOM
1esnu; 6a3oBbIe CIIOCOOBI
pelIeHHs 337124 C YIETOM
JICHCTBYIOIINX MPABOBBIX
HOPM, UMCIOIIUXCA
MEXAaTPOHHBIX U
POOOTOTEXHHUECKUX
CHCTEM, JTOIyCKast
HC3HAYUTCIIbHBIC OH_H/I6KI/I

OTIPEICIICHUIO 33124 B
paMKax MOCTaBICHHOM
nenu; 6a3oBbIe
CIOCOOBI pelIeHHs
3a7a4 C y9eTOM
JIEUCTBYIOIINX
MIPAaBOBBIX HOPM,
AMEFOLIUXCS
MEXaTPOHHBIX U
POOOTOTEXHHUECKUX

OTIPEICIICHUIO 33124 B
paMKax OCTaBICHHOM
neiu; 6a30BbIE CITIOCOOBI
peIIeHHS 33124 C YIETOM
JIEHCTBYIOIINX MTPABOBBIX
HOPM, UMEIOIIUXCS
MEXaTPOHHBIX U
POOOTOTEXHHMUECKHUX
CHCTEM




Komne 3auTeHo He 3auTeHo
TeHIHs Boicoxnii ypoBeHb Cpennnii ypoBeHb Hwuskwuii ypoBeHns Huxe moporosoro
(OTJINYHO) (xopo1o) (Y10BJIETBOPUTEJIbHO) YPOBHS
(86-100 6a.1;10B) (71-85 6ann10B) (56-70 6a10B) (Hey10BJIETBOPUTEILHO)
(0-55 6a10B)
IIPU OTBETE HAa BOIPOC WM | CUCTEM, JOIyCKas
IIpU PEILIECHUU TUIIYHBIE OMIHOKU
[IOCTABJIEHHOM 3aJ1auu IIpU OTBETE HAa BOIPOC
YMeer onpenensaTh YMeer onpenensits YMeer onpenensiTs He ymeer onpenensats
OCHOBHBIE U OCHOBHBIE U OCHOBHBIE U OCHOBHBIE U
cnenuduyeckue 3a1a4n B | crenuuuecKue 3a1a49u B cnenuduIecKue cnenuduIecKue 3a1a49u B
paMKax MoCTaBJICHHON paMKax MOCTaBJICHHOMN 3a/layd B paMKax paMKax MoCTaBJICHHON
LIEJIN, BBIOMPATh CIIOCOOBI | IEIH, OMyCKast MIOCTABIIEHHOW LIENH, LIEJIU, BRIOMPATh CIIOCOOBI
UX pEIIeHUs, UCXOMIS U3 HE3HAYUTEIBHBIC OMIMOKN | JOMycKas WX pEIICHUs, UCXOMIS U3
JICHCTBYIONUX MPABOBBIX | MPHU BBIOOPE CIIOCO0a UX HE3HAYUTENIbHbIE JIEHCTBYIOIINX MPABOBBIX
HOPM, UMEIOIINXCS pelIeHU, UCXOs U3 OIIUOKH IPU BBIOOPE HOPM, UMEIOIINXCS
MEXaTPOHHBIX U JIEHCTBYIOILMX MPABOBBIX cnoco0a UX pemeHui, MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX HOPM, UMEIOIIHXCS HUCXOMs U3 POOOTOTEXHUIECKHIX
CUCTEM MEXaTPOHHBIX U JIEHCTBYIOIIHNX CUCTEM
POOOTOTEXHUIECKUX [IPaBOBBIX HOPM,
CUCTEM HMEIoLUXCS
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
CHUCTEM
Bnaneer HaBbikamu Bnaneer HaBblkamu Bnaneer HaBblkamu He Brnaneer HaBblkamu
ONPE/ICIICHUsI OCHOBHBIX U | OMpEAENIEHUS] OCHOBHBIX | ONpeAeNeHUs OTIpe/ICNICHUsI OCHOBHBIX U
crenuUIeCcKux 3a1a4 B cnenuUIecKux 3a1a4 B OCHOBHBIX U cnenuUIecKux 3a1a4 B
paMKax IOCTaBICHHON paMKax I0CTaBJICHHON crenuduIecKknx 3a1ad | paMKax MOCTaBJICHHOM
LIeNH, BEIOOpa CII0cCO00B IeNH, BEIOOpa CIIoco60B B paMKax TeNTH, BEIOOpa CII0CO00B
HX pElIeHUs, UCXOAS U3 WX pELICHHUs, UCXOMS U3 [IOCTABJIEHHOW LIENH, UX pELICHUs, UCXOAS U3
JEHCTBYIOIUX MPABOBBIX | ACHCTBYIOLIUX MIPABOBBIX BEIOOpA CIIOCOOOB MX JIEHCTBYIOIIUX MPABOBBIX
HOPM, UMEIOIIHNXCS HOPM, UMEIOIINXCS pelIeHus, UCXOAs U3 HOPM, UMEIOIIHNXCS
MEXaTPOHHBIX U MEXaTPOHHBIX U JIEHCTBYIOIINX MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX POOOTOTEXHUIECKHAX [IPaBOBBIX HOPM, POOOTOTEXHUIECKHIX
CHUCTEM CUCTEM, JIOTyCKas AMEIOIUXCS CHUCTEM
HE3HAYUTENIbHbIE OMMOKH | MEXaTPOHHBIX U
P OTBETE Ha BONPOC WK | POOOTOTEXHUYECKHX
pElIeHNU TOCTaBIeHHON CUCTEM, JIOTyCKas
3a7a4u TUTIMYHBIE OITUOKH
MIPY OTBETE Ha BOMPOC
WIH pEeLIeHUN
[IOCTABJIEHHOM 3aJ1a4u
OIIK-2 | Bmanmeer HaBBIKAMHA Bnaneer HaBeIkaMu Biageet HaBbIKamMu He Bimageer HaBbIKaMu

pa3paboTKu B cOCTaBe
KOMaH/1bl OCHOBHBIX U
JIOTIOJTHUTENbHBIX
00pa30BaTeIbHBIX
MpoOrpamMm ¢
HCTOJIb30BaHUEM
nHpopMannoHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH C y4eTOM
ocobeHHOCTEH

MPUMEHCHUSA UMCIOLINXCA

MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX
CHCTEM B KOHKPETHOM

00pa3oBaTeNpHOU cpejie

pa3paboTKH B cOCTaBe
KOMaH]IbI OCHOBHBIX U
JTOTIOTHUTEITHHBIX
00pa3zoBaTeNbHBIX
porpamm ¢
UCIIOJIb30BaHHEM
HHPOPMALMOHHO-
KOMMYHUKAITMOHHBIX
TEXHOJIOTHH ¢ y4eTOM
ocoOeHHOCTEN
MPUMEHECHUST UMEFOIITUXCS
MEXaTPOHHBIX U
POOOTOTEXHUIECKUX
CHCTEM B KOHKPETHOM
00pa3oBaTenbHOH cpere,
JIOTyCKast
HECYILIECTBEHHBIE
3aTpyAHEHUS

pa3paboTKu B COCTaBe
KOMaH/IbI OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX
00pazoBaTeNbHBIX
porpamMm ¢
HCIIOJIb30BaHHUEM
OCHOBHBIX
HHPOPMALMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH C YIeTOM
0coOeHHOCTEH
MIPUMEHECHUS
HUMCIOIIUXCS
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CUCTEM B KOHKPETHOI
obOpazoBaTenbHOI
cpene, AOIycKas
THIHYHBIC OIHOKH

pa3paboTKu B cocTaBe
KOMaH/Ibl OCHOBHBIX H
JIOTIOJTHUTEIBHBIX
00pazoBaTeNbHBIX
porpamm ¢
UCIIOJIb30BaHHEM
nHpopmMannoHHo-
KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH C y4eTOM
ocobOeHHOCTEH

MMPUMEHCHUSA UMCIOLINXCA

MEXaTPOHHBIX U
POOOTOTEXHUYIECKHX
CHCTEM B KOHKPETHOM
00pazoBarenbHO# cpejie




3. PacnipeseieHue OLEeHOK 32 (pOPMBI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHYI0 aTTECTAIUIO

9 cemecTp:

Tekymuii KOHTPOJIb!

Kontponsnas padora 1 mo remam: Tema 1. Hagansnsrit Ha6op NI myRIO. Tema 2. PaboTa ¢ naTankamu.
MakcumanbHoe konandecTBo 6amioB o bPC - 20

Konrponbnas pabdora 2 o teme: Tema 3. Habop mexarponuku NI myRIO.
MakcumasnbHoe kKoaudecTBo 6amioB o bPC - 15

Konrponbnas padora 3 o teme: Tema 4. Pactumpennsiii Habop Mexarpo-Huku NI myRIO..
MakcumanbpHOe KonudecTBo 6amios o bPC - 15

Hroro 20+15+15= 50 6amios

[pome:xkyTouHasi aTTecTanus — 3x3aMeH — 50 6amoB

ITpomexyTouHass aTTecTalysl MPOBOJUTCS MOCIE 3aBEPIICHHUS W3YYCHHS IUCLUIUIMHBL WIM €€ YacTH B (opmMe,
ompeensieMoll y4eOHbIM IUTaHOM 00pa30BaTENbHOM MPOrpaMMbI C ILIENBI0 OLEHUTH pabOTy 00ydarolerocsi, CTENneHb
YCBOGHUSI TEOPETHYECKNX 3HAHUH, YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETCHIIHH.

[IpenopnaBaresb, NPUHUMAIONIMK SK3aMEH 00€CTIeUnBAET CIIy4aiiHOE paclpeielieHle BapUaHTOB 3a4ETHBIX 3aJaHui
MEXAYy OOYYalolIMMKCS C MOMOIIBI0 OWJIETOB W/WIIM C NMPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTMH; BIIpaBe 3aJlaBaTh
o0y4aromemMycsi JONOJIHUTEIbHbIE BOIPOCH! U AaBaTh AOTOJIHUTENbHBIE 3a]JaHUsI IOMUMO TeX, KOTOpbIE YKa3aHbl B OMIETe.

DK3aMeH MpOBOAUTCS IO OmneraM. B kaskmom Omiere 1Ba YCTHBIX WM IMHCHMEHHBIX OTBETa Ha Bompochl. [locie
OTBETa CTYACHTY MOTYT OBITh 3aJaHbl JIOTIOJHHUTEIbHBIE BONPOCH], KaK II0 MaTephaiaM Ouiera, Tak M IO OCHOBHBIM
OTIPENICTICHUSIM Kypca B LIEJIOM.

1-pIit YCTHBIN WM TUCBMEHHBIN OTBET — 25 0alioB.

2-0ii yCTHBIN WITH MMCBMEHHBIA OTBET —25 0aIoB.

Uroro 25+25=50 6aymios.

Oo11ee KOJIMYEeCTBO OAJUIOB MO TUCIMILIMHE 32 TSKYIIUHA KOHTPOJIb U MPOMEXKYTOUHYIO arTectaiuio: 50+50=100 OasoB.
CooTBeTcTBHE OANIOB U OIICHOK:

Jlnst ak3ameHa:

86-100 — oTiimuHO

71-85 — xoporiio

56-70 — y1oBICTBOPHUTEIBLHO

0-55 — HeyOBIETBOPUTEIHHO

4. OueHOYHBIE CPEACTBA, MOPSAOK UX NPUMEHEHHUs M KPUTEePHH OLleHUBAHUSA

4.1. OueHo4HbIEe CPeCTBA TEKYLIEr0 KOHTPOJIS

4.1.1. Kourpouasnas padora 1 mo temam: Tema 1. Hauansnsiii HaGop NI myRIO. Tema 2. Padora ¢
narynkamu. Kourpoabnas padora 2 no teme: Tema 3. Ha6op mexarponuxu NI myRIO. KonrpoabHas padora 3 no
Teme: Tema 4. Paciun-pennsblii Ha0op mexarponuku NI myRIO.

4.1.1.1. llopsinok npoBeeHUs.

KonrponbHas pabota mpoBOANTCS B 9achkl ayANTOPHOH paboTsl. OOydaronirecs MoaydaroT 3aaHus A IPOBEPKH
YCBOCHHS MPOHIEHHOTo MaTepuana. PaboTta BeIOMHAETCA B MUCBMEHHOM BUAE U caaérced npenojaaBatento. OueHUBaroTCs
BJIAJICHHE MAaTepUaJOM IO TeMe pPalOThl, AHATUTHYECKHE CIOCOOHOCTH, BIIAQJICHHE METOJAaMH, YMEHHS W HaBBIKH,
HEOOXOIUMBIE JJIsI BHITIOTHEHUS 3aIaHUH.

4.1.1.2. Kpurepum oneHUBaHUSA

KonTtpoabnas padora 1:

17-20 craBsiTcs1, ecaum oOydalmuiics TPaBWIGHO BBIIIONHHI BCE 3aJaHUSA. [IpOJEMOHCTPHPOBAH BHICOKUI
YPOBEHb BiaaeHust MatepuanoM. [IposiBIeHbI IPEBOCXOHbIE CIOCOOHOCTH NMPHUMEHSTh 3HAaHHUS M YMEHHS K BBIITOJHEHHUIO
KOHKPETHBIX 33JJaHHH.

14-16 craBsTCcH1, ecam OOy4YalOMIMiicsl TIPaBWIGHO BBINOJHUI OOJNIBINYI0 YacTh 3amaHuid. [IpucyrcrByror
HEe3HAYMTeNbHbIe OMMOKH. [IpoeMOHCTpUpOBaH XOpOWIMH YpOBEHb BIAJCHUS MaTepHasoM. [IposiBICHBI cpeaHue
CHOCOOHOCTH NPUMEHSTH 3HAHUS U YMEHUS K BBITTOJHEHUIO KOHKPETHBIX 331aHHH.

11-16 craBsTcsl, ecau 00y4yarOMiicsl 3aJaHUs BBITIOJHWI OoJiee YeM HamoJOBHHY. [IpUCYTCTBYIOT CephE3HBIC
omuoOku. [IpoeMOHCTPUPOBaH yIOBIETBOPUTENBHBIA YPOBEHD BIaCHUS MaTepHaioM. [IposBIeHBI HU3KKE CITIOCOOHOCTH
MIPUMEHSTH 3HAHUS U YMEHUS K BBITIOJHEHUIO KOHKPETHBIX 3a1aHUI.

0-10 craBsitcs, ecau ofyyalwuIuiicsl 3aJaHus BBINOJHWI MEHEe YeM HaroJIoBHHY. I[IpoaeMoHCTpupoBaH
HEYJOBJICTBOPUTENILHBINA YPOBEHD BaeHHUsI MaTepruanoM. [IposBiIeHsl HEAOCTATOUHBIE CIOCOOHOCTH MPUMEHATh 3HAHUS U
YMEHHS K BBIITOJTHEHUIO KOHKPETHBIX 3aJJaHAH.

KonTtponbnas padora 2, 3:



13-15 craBsTcA, ecaH OOyYalIIUiics TPaBUIBHO BBITOJHMI BCE 3amaHus. IIpOIEMOHCTPHPOBAH BBICOKUI
YPOBEHb BIaICHHUS MaTepHalioM. IIpOsIBICHBI MPEBOCXOAHBIE CIIOCOOHOCTH MPUMEHATH 3HAHUA W YMEHHS K BBIITOJHCHUIO
KOHKPETHBIX 3aJIaHUM.

11-12 craBsTCcA, ecjaM OOyYAIOIIUCS TPABWIBHO BBITOJHKI OOJBINYI0O dYacTh 3amaHuil. I[IpUCyTCTBYIOT
HE3HAUWTENbHBIE OMMOKU. [IpOoJeMOHCTPHPOBAH XOPOIIMH YPOBEHb BIAACHUS MarepuaioM. [IposBICHBI cpexHue
CcrocoOHOCTH MIPUMEHSTh 3HAHUS H YMEHUS K BBHITIOJTHEHUIO KOHKPETHBIX 33 JaHMUH.

8-10 craBsTCH, ecqiM oOydamIHMiics 3aJaHKs BBINOJHII OOJice YeM HAIOJOBUHY. [IpHCYTCTBYIOT CephE3HBIC
omu0ku. [IpoeMOHCTPUPOBAH YIOBICTBOPUTENBHBIN YPOBEHb BIAJICHUS MaTepuaioM. [IposiBICHBI HU3KHE CIIOCOOHOCTH
MIPUMCHSTH 3HAHUS W YMEHUS K BBITIOJTHEHUIO KOHKPCTHBIX 3aIaHUM.

0-7 craBfiTCHA, ecaW OOyYAIONIWiCH 3aJaHUs BBIOJHWJ MEHEE 4YeM HAmoJoBUHY. [IpojeMoHCTpUpOBaH
HEYJIOBJICTBOPUTEIILHBIA YPOBEHB BIaJlcHUs MaTepruaioM. [IposBICHBI HEJOCTATOYHBIC CITIOCOOHOCTH TIPUMCHSThH 3HAHUS U
YMEHUS K BBITIOJHCHUIO KOHKPETHBIX 3aIaHUH.

4.1.1.3. Conep:xaHue OLIEHOYHOI'0 CPEeACTBA
KonrpoabHnas padora 1

3anmanue 1. OcHOBHI IporpaMmMupoBanus B LabView (dacTts 1)

Beruncnants 00bEM OUIMHAPA C PaIIlycOM OCHOBAHHMS I' M BEICOTOM h.

Tpu compotusnenus R1, R2, R3 coenunens! napamiensHo. Haiftu conpoTuBieHre cCOeAMHEHUS.

Onpenenuts BpeMs NaJIeHNs] KaMHsI Ha TIOBEPXHOCTb 3€MJIH C BBICOTHI h.

M3BecTHa nimHa okpyKHOCTH. HaliTu momanes Kpyra, orpaHidE€HHOTO 3TOM OKPY’KHOCTBIO.

BpIunciuTh BBICOTY TPEYroJIbHUKA, OIYIEHHYIO Ha CTOPOHY 4, 110 U3BECTHBIM 3HAYEHUSAM JUIMH €0 CTOPOH a,

arwbdE

b, c.

6. OmpenennuTh paccTosHHUE, NMPOHICHHOE (U3NUECKUM TEIOM 3a BpEeMs t, €CIIM TEJO ABHKETCS C MOCTOSHHBIM
YCKOPEHHEM a ¥l UMEET B Ha4aJlbHbIH MOMEHT BpeMEHH CKOopocTh VO.

7.  BBIYMCIUTH MIIOMAAb TPEYTOJIbHUKA 10 (hopmysie ['epoHa, ecin 3a1aHbl €ro CTOPOHEL.

8.  OmpenenuTb KOOPAWHATHI BEPIIMHBI Tapaboisl y=ax2+bx+c (a<>0). KoadduuueHTs! a,b,c 3a1aHbL

9. Ilo maHHBIM CTOPOHAM MPAMOYTOJIBHUKA BEIYUCIUTH €r0 MEPUMETD, IUIOMAAb U JUIHHY JHarOHAJIH.

10. [lans! nBa uncna. Haiitu cpenHee apudmeTnieckoe UxX KBaJpaToB U cperHee apu(PMETHIECKOE MX MOTYTICH.

3ananue 2. OcHOBBI IporpammupoBanust B LabView (yacts2)

Hana nyuna pedpa KyOa. HaliTu mioranp rpanu, Ioniaib MOJHOW MOBEPXHOCTH U 00bEM 3TOro Kyoa.

Haiitu nmuHy OKpyKHOCTH U IUIOIIAAb Kpyra 3aJJaHHoro paguyca R.

JlaHbI KOOpAMHATHI TPEX BEpIIMH TpeyronbHuka (x1, yl), (x2, y2), (x3, y3). Haiitu ero nepumMeTp U Mmiomias.
Jano nenoe yeTbipex3HayHoe unciio. Mcrnone3ys onepaiuu div u mod, Haittu cymmy ero 1mdp.

Jano 1enoe yeTbipex3HayHoe unciio. Mcnone3ys onepaiu div u mod, HaiiTu npousBeneHue ero nudp.
CkopocTtb mepBoro aBromoomins V1 km/4, Broporo, V2 KM/4, pacCTOSHHE MEXAy HUMH S kM. OmnpenenuTsb
paccTosiHIe MeXy HUMH depe3 T 4acoB, eciu aBTOMOOMIIH ITEPBOHAYAIBHO ABMKYTCSI HABCTPEUY APYT APYTY.

7.  CKopocTb JIOAKH B cTostueii Boge V kM/4, ckopocTh TedeHus peku U km/4 (U < V). BpeMst IBHKEHUS JTOIKA
o o3epy T1 4, a mo peke (mpoTtuB TeueHus ), T2 4. OnpenenuTs mMyTh S, MPOHACHHBIH JIOIKOI.

8. Jlana cTopoHa paBHOCTOPOHHETO TpeyroyibHUKa. HalTH ruromans 3Toro TpeyrojJbHUKa U PaanyChl BIMCAHHOM
Y ONMHUCAHHOM OKPY>KHOCTEH.

9. 13BecTHO KOJMYECTBO JKUTEJIEH B TroCyJapcTBe M IUIONAAb ero TeppuTopuu. OnpenenuTs IUIOTHOCTh
HaceJIeHHUs B 3TOM IOCyIapCTBe.

10. Haiitu miomane Kojibla, BHYTPEHHHUI pajuyc KoToporo paseH R1, a BHemnuii paauyc paBen R2 (R1 <R2).

3amanue 3. [IporpaMMupoBanne pa3BETBISIONINXCS AITOPUTMOB (4acTh 1)

1. [laHbl AeHCTBUTENbHBIE MOJIOKHUTEIBHBIC YHCIA X, Y, Z. BBISCHUTB, CYLIECTBYET JIM TPEYTOJbHUK C JUIMHAMHU
CTOpPOH X, Y, Z.

2.  [MaHo neiictButensHOe a. s ¢pynkiun f(a), rpaduk KOTOpoii mpeacTaBiIcH Ha PUCYHKE, BEIYUCIUTH f(a).

3. Ilycrs D - 3amtpuxoBaHHast 9acTh INIOCKOCTH U ITCTh U OTIPEJIEISETCS 110 X U Y CIEAYIOIUM 00pa3oM (3aIich
(X, y) D o3Hauaer, 4To TOUYKa C KOOpAWHATAMH X, Y IpuHaUIeKUT D). Hanmcare nmporpaMmy BBIMHCIISIONIYIO 3HAYESHHUE U,
eciH .

4.  JlaHbl Tpu IeHCTBUTENBHBIX Ynciia. BEIOpaTh M3 HUX Te, KOTOpPBIE IPHHAIeXAT HHTEepBaiy (1, 3).

5. aHBI neiicTBUTENBHBIC YUCTA X, Y. Eciu X, y OTpHIATeNbHBI, TO KOKI0E 3HAUCHHUE 3aMEHHUTh €r0 MOAYIIEM;
€CIT OTPHUIATETHHOE TOIBKO OJTHO U3 HUX, TO 00a 3HaYeHHs yBenuauTh Ha 0.5; ecu 006a 3Ha4eHUS HE OTPUIATENBHBI U HI
OJIHO M3 HHUX HE MPHUHAISKHUT oTpe3ky [0.5, 2.0], To oba 3HavyeHUss yMeHbIUTH B 10 pa3; B OCTANBHBIX CIydasx X, Y
OCTaBUTH 0€3 M3MEHEHHUSI.

6. OmpezaenuTh U BRIBECTH Ha M€4aTh HOMEP KBaJIpaHTa, B KOTOPOM pacrojioxkeHa Touka M(X,y), X U y 3a/1laHHbIe
BEIIECTBCHHBIC YHCTA.

7. VI3 BenmuuuH, ONpeesieMbIX BBIPaXEHHAMH a=sinxX, b=cosX, c=In|Xx| npu 3agaHHOM X, OIIPEAEIHUTbh U BHIBECTH
Ha 9KpaH JHCIUIes] MUHUMAJIbHOE 3HAUCHHE.

8.  Ompenenntb, Kakast U3 AByX Touek - M1(x1,yl) mam M2(x2,y2) - pacrnoyioxxeHa OJivbke K Ha4aidy KOOPJMHAT.
BriBecTH Ha 3KpaH AMCIIIES] KOOPIMHATHI 3TOH TOUKH.

ocoukrwbdE



9. Onpeaenurts, Kakas u3 AByX Guryp (Kpyr wiv KBaapar) MMeeT OOJBINYO IJIOIIaas. MI3BECTHO, UTO CTOPOHA
KBajpaTa paBHa a, pafAnyc Kpyra r. BeIBecTH Ha 3KpaH Ha3BaHHUE U 3HAUYEHHE IUIOMAAN OOIbIIeH GUTypPEIL.

10. Omnpenenuts, momagaet i Touka M(X,y) B KPyT paguycoM 1 ¢ meHTpom B Touke (x0,y0).

3anmanue 4. [IporpaMMupoBaHre pa3BETBIIONIUXCS allTOPUTMOB (J9acTh2)

1. TlepepacnpenenuTs 3HaYCHUS NMIEPEMEHHBIX X U Y TaK, YTOOBI B X OKa3aJoCch MEHbBIIIEE M3 3TUX 3HAUCHHH, a B
Y, Oombliee.

2. 3nayeHus nepeMeHHBIX X, Y, Z TNOMEHATb MECTaMH TakK, 4TOOBl OHM OKAa3alINUCh YHOPSJOYEHHBIMU MO
BO3PACTaHUIO.

3. V3BecTHBI JBa pacCTOSIHUS: OJTHO B KWIOMETpax, Apyroe B (yrax. Kakoe u3 paccTosiHuii MeHbIe?

4. Bsecrtu gBa yncna. MeHblee 3aMEHNTD MOJTYCYMMOH, a OoJibllee, YABOCHHBIM ITPOU3BEICHUEM.

5. Jloxatop opueHTHpOBaH Ha oaHy u3 ctopoH cBera (C- ceBep, 3- 3amanm, FO- ror, B- BOCTOK) u MOKeT
NPUHUMATh TpH LU(POBBIE KOMaHABL: | - MOBOPOT HalleBO, 2 - MOBOPOT HampaBo, 3- moBopoT Ha 180 rpamycos. ax
cumBoa C, HCXOIHAs OpHeHTanus Jokaropa u unciaa N1 u N2, nBe mocnmaHHBIE eMy KOMaHABI. BbIBecTH opueHTaInio
JIOKATOpa IOCTIE BHIMIOTHEHHS JaHHBIX KOMAaHI.

6. Hanber aBa mensix yucna: D (merp) m M (MecsI), ONpenesnsionye IpaBmIbHYI0 TaTy HEBUCOKOCHOTO TOfa.
BriBectu 3Hauenus D u M 1 naThl, cienyromei 3a yKka3aHHOM.

7. Hano nenoe gucino B auamnazoHe 100 - 999. BeiBecT cTpOKy, CIIOBECHOE ONICAHUE TAHHOTO YHCIIA, HAIPUMED:
256, 1BECTH MATHAECAT IIECTh, 814 BOCEMBCOT YETHIPHAALATb.

8. B BocTOuHOM KaneHmape HpUHAT 60-1€THUH IHKJ, COCTOSIIMH U3 12-JeTHUX IOALMKIOB, 0003HAYaeMBbIX
HA3BaHUSMM I[BETA: 3CJICHBIM, KPACHBIN, KCNTHIHA, OCHbld W YepHBIH. B KamIoM MOMIMKIE TOAbl HOCAT HA3BaHUS
KMBOTHBIX: KPBICHI, KOPOBBI, TUTPa, 3aiilla, APaKoHA, 3MEH, JIOLIAH, OBIbI, 00E3bsSHBI, KYpHIbl, COOaKH M CBHHBH. [lo
HOMEpY rojia BEIBECTH €ro HazBaHue, eciu 1984 ron Obu1 HaYaIoM 1HKIIA, TOJ0M 3€J€HON KPBICHL.

9.  CocraBbTe MpOrpaMmy, peaiM3yIolIyio SMU30 IPUMEHEHUs] KOMIIbIOTEpa B KHW)KHOM MarasuHe. Komnbiorep
3aMpalnBaeT CTOMMOCTh KHHT, CYMMY JEHET, BHECEHHYIO ITOKYIIATeJIeM; eCI Cadul He TpeOyeTcs, IeyaTaeT Ha 3KpaHe,
cnacu0o; eclii JICHEr BHECEHO Oonbllle, TO IEYaTaeT -BO3BMHTE CHAady M YKa3blBaeT CyMMY CIadH; €CJIH JACHET
HEJIOCTaTOYHO, TO TIe4aTaeT 00 3TOM COOOIICHNE, YKAa3hIBAIOIIEE pa3Mep HEIOCTAIOMIEH CYMMBI.

10. [Mansr tpu nepemenssie: X, Y, Z. Ecnm mx 3HaueHHs ymopsAodeHbl MO yOBIBAHMIO, TO YABOUTH HX; B
IIPOTUBHOM CITydae 3aMEHHUTh 3HaUCHUE KaX0H MEPEMEHHON Ha MPOTHBOIIOIOKHOE.

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

1. Onucarp noamporpamMmsel Min2(A,B) n Max2(A,B)2 BelieCTBEHHOr0 THINA, HAXOJIIIUE MUHHMAIbHOE W
MaKCHMaJIbHOE U3 JIBYyX BEIECTBEHHBIX uuces A u B.

2. Omucatb moanporpaMmy Minmax(A,B), 3anuchiBaroNyo B MEPEMEHHYI0O A MUHUMalbHOE U3 3HAYCHUH A U
B, a B nepemenHy10 B - MakcuManabHOE U3 ATUX 3HAUCHUH.

3. Omucats noanporpammy Fact(N) nenoro tumna, BeIMUCIISIONIYIO 3HaueHHe Gakropuana N! = 1¥2* *N (N >0 -
napameTp 1esnoro Tumna). C IoMOIIBI0 3TOH MOAIPOrpaMMBbl BEIYUCIUTD (hakTopHrais! 10 TaHHBIX YHCEIL.

4.  Ommucarp nognporpammy SumDigit(N,S), Haxomamyo cymmy 1udp S memoro uucma N (N - BXomHOH, S -
BBIXOAHOH mapameTp). Micnonp3ys 3Ty NOANPOrpaMMy, HAaTH CyMMBI UG TSATH JaHHBIX YHCEI.

5.  Omnmcates moamporpammy Polynom(A,N,X) BemeCTBEHHOTO THITA, HAXOAANIYIO 3HAaYeHWe NoiHHOMa P B
BemectBeHHOH Touke X. IlommaOoM P 3amaercs mapamerpamu N (crenenp nmommHOoMa, 0 < N < 8) u A (k03¢ durueHTHI
MTOJIMHOMA, BellecTBeHHBIN MaccuB pazMepa N+1): P(X) = A[1]XN + A[2]XN-1 + ... + A[N]X + A[N+1]. Hcrone3ys 3Ty
MIOJNIPOTPaMMy, HATH 3HAYEHUsI 33JaHHOTO MTOJIMHOMA B IISITH JIAHHBIX TOUKAX.

6. Jausr nelictBurenbHble uucna x1, yl, x2, y2, x10, yl0. HaiiTu nepuMeTp IecITUYTrOJIbHUKA, BEPLIMHBI
KOTOPOTO MMEIOT COOTBETCTBEHHO KoopauHatel (x1, yl), (x2, y2), (x10, y10). (OnpenenuTs MoamporpaMMy BBIUHCIIEHHUS
PacCTOSIHUSA MEXIY ABYMsI TOUKaMH, 3aJaHHBIMA CBOMUMH KOOPJIMHATAMHU. )

7. aHbl aedCTBHUTENBHBIC YuCla a, b, ¢, d, € - CTOPOHBI MATHUYrONbHUKA. HaiiTu 1iommans msTHyrojJbHHKA.
(OmnpenienuTh MOAIIPOTpaMMY BBIYHCIICHHUS IO N TPEYTONIBHUKA TI0 €T0 CTOPOHAM. )

8.  Hammcats nporpammy BeruucieHus P mo gopmyse: rre n - 3a1aHHOE HATYpajIbHOE YUCIIO.

9. Ommcars noamporpamMmy Stepen (X,n) OT BEIIECTBEHHOTO X M IIEJIOTO N, BEYHUCIAIONIYIO (TIOCPENCTBOM
YMHOKEHUS) BEJIMYUHY XN, ¥ HCIOJIB30BATh €€ I BeIauciaeHus b=2.7k+(a+1)-5.

10. [ansr otpe3ku a,b,c n d. [lnsg kakmoi TPOHKH 3THX OTPE3KOB, U3 KOTOPBIX MOXKHO HOCTPOUTH TPEYTOJIbHUK,
HareyaTtath IUIONIa]b JAaHHOTO TpeyroibHuka. Ompenenuts noamporpammy  Plo(x,y,z), meuaTaromyro IUIOmanb
TPEYTOJIbHUKA CO CTOPOHAMH X,y U Z, €CIIH TaKOW TPEYrolbHUK CYIIECTBYET.

3ananue 6. [IporpaMMupoBaHne C HCHOIH30BAHUEM MOIIPOTPaMM (JacTh2).

1. TIlycrts mogmporpamma Socr(a,b,p,q) oT mnensix mapamerpoB (b<>0)mpuBogut apodh a/b K HeCOKpaTUMOMY
BHAY p/q. OnmcaTs TaHHYIO IPOIEAYPY M HCHOIB30BATh €€ IS IIPUBEACHUS IpoOr K HECOKpaTUMOMY BHIY c/d

2. Jlaupl AnvHBL a,b M C CTOPOH HEKOTOPOrO TpeyroyibHMKA. HailiTh MeauaHbl TpEyroyibHHKa, CTOPOHAMH
KOTOPOTO SIBJITFOTCS] MEJIIAHBI HCXOIHOTO TPEYToJIbHUKA. J{JIiTHa MeInaHbl, TPOBEACHHON K CTOPOHE a, paBHA .

3. JlaHbI KOOpJMHATHI BEPIUIMH JBYX TPEYroJbHUKOB. OTpe/esuTh, KaKoil U3 HUX UMEET OOJIBLIYIO ILIOIIA/b.

4.  JlaHbl KOOPAWHATHI BEPIINH TPEYTOJbHUKA U KOOPANHATHI HEKOTOPOH TOYKM BHYTpHU Hero. Haiitn paccrosHue
OT JaHHOW TOYKM 10 Oskaiimed ctopoHsl TpeyroibHuka. (IIpm ompeneneHum pacCTOSHHMH ydecTb, YTO IUIOLIA[b
TpEeyTroJbHUKA BEIYUCIIAETCS U Yepe3 TPU €ro CTOPOHBI, U Yepe3 OCHOBAHHE U BHICOTY).



5. JIBa HaTypaJmbHBIX YHCIIa HAa3bIBAIOTCA "IPYKECTBEHHBIMHU', €CITM KaKJ0€ W3 HUX paBHO CyMMe BCeX
NIEIATEICH NPYyroro, 3a HCKIIOYEHHEM €ro caMoro (TakoBbl, Hampumep, umcia 220 u 284). Hameuatath Bce mapsl
" Ipy»KECTBEHHBIX'" YHCEN, HE TIPEBOCXOAIINX 3aJaHHOTO HATYPAILHOTO YHCIIA.

6. Hamo uernoe umcimo n > 2. IlpoBepuTh Mg 3TOro umcia Tumore’y lompabaxa. Dta rumore3a (IO
CETONHSAIIHAHN JAeHb HE OMPOBEPTHYTAs U MOJHOCTHIO HE MTOKa3aHHAs) 3aKII0YACTCA B TOM, YTO KaXK[I0€ YeTHOE n, OoJbIiee
IIBYX, TPEACTABIICTCS B BUAEC CYMMBI JIBYX IPOCTHIX YHCEN. BOCIOMB30BaThCS MOAMIPOTPAMMOIT paciio3HaBaHUS MPOCTHIX
qucel.

7. Jlano HarypasbHOE YMCIIO N. BBIICHUTE, SIBISETCS JIM OHO IMOJHBIM KBajapaToM. OnpenenuTs moanporpamMmy,
TIO3BOJISTIIOIIYIO PACIIO3HABATH ITOJHBIEC KBAIPATHI.

8.  CocraBuTh moAmporpaMmy JJisi HaX0XKACHHUs] TOYHOTO 3HAYE€HHsS CYMMBI HaTypallbHBIX YHCEN, B JECATHYHOM
3aMucH KOTOphIX Oosiee 20 3HAKOB.

9.  CocraBuTh nporpamMMmy JUisi pa3joKeHUs! JaHHOTO HAaTypajbHOTO YMCIAa HAa MPOCThIE MHOXKUTENIU. HAIPUMED,
200 =23, 52.

10. MMano marypampHOe guciio n. Haiitu Bce uncma MepceHa MeHbIIe n. (IPOCTOE YHCIO HA3BIBACTCS UHCIOM
Mepcena, ecimi OHO MOXeT OBITH TpeAcTaBieHO B Buae 2P - 1, roe p Toxke mpocroe gucio. Hampumep, 31 = 275 - 1
grciao MepceHa.)

3anmanue 7. [IporpaMMupoBaHue MUKINISCKAX aITOPUTMOB.

1. Haiitu Bce ABy3HAYHBIC YHCa, CyMMa AP KOTOPBIX HE MEHsETCS MIPU YMHOKEHHUH Yncia Ha 2,3,4,5,6,7,8,9.

2.  Haiitu Bce Tpex3HayHbIe YnCIia, CyMMa (P KOTOPBIX PaBHA JAHHOMY LIEJIOMY YHCIY.

3. Haiitu Bce Tpex3HauHBIC YHCIIA, CPEAHA IH(pa KOTOPBIX PaBHA CYMME MIEPBOM U TPETheH 1Udp.

4. HaiiTu Bce Tpex3HayHbIe 4YHCIA, KOTOPbIE MOXHO IIPEJICTaBUTh PAa3HOCTHIO MEXIYy KBaJpaToM 4YHCIA,
00pa30BaHHOTO MEPBBIMH ABYMsI IU(PaMU U KBaIPaTOM TPEThel HU(PHL.

5. Haiitu Bce ABy3HaYHBIE YnCIIa, CyMMa KBaJpaToB HU(PP KOTOPBIX AenuTcs Ha 17.

6. Haiitu Bce Tpex3HaUHBIC YHCIIA, TIPEAICTABIMEIC B BUIEC CyMM (DPaKTOPHAJIOB CBOHMX IH(P.

7. Haiitu nBy3Ha4HOE YHCIIO, 00JamaroNiee TeM CBOWCTBOM, YTO Ky0 CyMMEI ero Imdp paBeH KBaapary camoro

8.  Haiitn 1By3Ha4HOE YMCIIO, pABHOE YTPOCHHOMY MPOU3BEICHUIO €TI0 IHPD.

9. B Kakux ABy3Ha4YHbIX YHCIAX yIBOCHHAs CyMMa (P paBHA UX IMPOU3BEICHHUIO?

10. MoxHO 1M 3aJlaHHOE HaTypalbHOE 4YuciIo M IpencTaBUTh B BHAE CYMMBI KBaJIpaTOB ABYX HaTypalbHBIX
yrcen? HamucaTh nporpaMmy perieHus 3Toi 3aaadu.

3ananue 8. [IporpaMMupoBaHue ¢ UCTIOJIb30BAaHUEM MAacCUBOB (dacTh 1)

1. Jlau maccuB pa3mepa N. BoiBecTu ero 3JIeMEHTHI B 0OpaTHOM MOPSIKE.

2. Jlan maccuB pa3mepa N. BeiBecTH BHaualle €ro 3JIeMEHTHI C YeTHBIMU HHIECKCAMH, a 3aT€M - C HEUETHBIMU.

3. Jlan nenouncrienssiii MmaccuB A pasmepa 10. BeiBecTn HOMep mepBOro ¥ MOCIEAHEr0 U3 T€X €ro JIEMEHTOB
A[i], xoTopBIe YIOBIETBOPSIOT ABOMHOMY HepaBeHCTBY: A[1] < A[i] < A[10]. Ecnu Takux 311eMeHTOB HET, TO BbiBecTH 0.

4.  Jlanm uenouncieHHbI MaccuB pasMepa N. [IpeoOpa3oBaTh ero, mprOaBUB K YSTHBIM YUCIIAM TEPBBIA AJIEMEHT.
[lepBEIit 1 IOCTEAHUN TIEMEHTHI MACCHBA HE U3MEHSTD.

5. JlaH neno4yucIeHHbIH MaccuB pa3Mepa N. BeiBecTi BHa"ase Bce €ro YeTHBIE DIIEMEHTHI, a 3aTeM - HeUeTHBIC.

6. IlomeHATh MECTaMHU MHHAMAIIEHBIA M MaKCUMAaIILHBIN 3JIEMEHTHI MaccuBa pazMepa 10.

7. 3aMeHUTh Bce OTpHIATEIBHBIC dJIEMEHTHI IEMIOYUCICHHOTO MaccuBa pasMepa 10 Ha MUHHMaIbHOE 3HAYCHHE
3JIEMEHTOB MaCCHUBA.

8.  Jlan maccuB pa3mepa N. OcyliecTBUTh CABHI 3JIEMEHTOB MAaCCHBa BIIPABO HA OJIHY TTO3UIIMIO.

9.  Jlan maccuB pazmepa N u gyucio k (0 <k <5, k <N). OcyuiecTBUTh IIMKJIMYECKUIN CIIBUT JIEMEHTOB MAaCCHBa
BIIEBO Ha Kk mo3uIIui.

10. TIpoBepuTh, OOpPA3YIOT JIK JIEMEHTHI LEIOYUCICHHOr0 MaccuBa pasMepa N apUPMETHUECKYIO MTPOIPECCHUIO.
Ecmu ma, To BEIBECTH pa3HOCTH POTPECCHH, €CITU HEeT - BhiBecTH 0.

3anmanwue 9. [IporpaMMupoBaHHe C HCIIOIH30BAHUEM MacCCHBOB (YacTh 2)

1. Jlam mMaccuB HEHYJEBBIX IenbIX umced pazmepa N. [IpoBepuTh, depemyroTcs Ju B HEM IIOJOXKHUTEIBHBIC U
oTpHunaTtenbHbIe yncia. Ecmu gepenyrorcs, To BeiBecTH 0, €CIIM HET, TO BBIBECTH HOMEP IEPBOTO JIEMEHTA, HApyIIAIOIIEro
3aKOHOMEPHOCTb.

2. am maccuB pasmepa N. OmpenenuTh KOJIMYECTBO YYaCTKOB, HAa KOTOPBIX €ro 3JIEMEHTHI MOHOTOHHO
BO3PACTAIOT.

3. Jan maccuB pasmepa N. Onpenenurb KOJHUYECTBO €0 MPOMEXKYTKOB MOHOTOHHOCTH (TO €CTh y4acTKOB, Ha
KOTOPBIX €T0 3JIEMEHTHI BO3PACTAIOT WU YOBIBAIOT).

4. Jlan menoYUCIEeHHBI MaccuB pasmepa N. OmnpenenuTh MaKCUMaIbHOE KOJIWYECTBO €ro OJMHAKOBBIX
JJIEMEHTOB.

5. Jlan menouyucieHHbI MaccuB pazMepa N. Eciu oH SBIsSI€TCS MepECTaHOBKOMH, TO €CTh COJIEPIKUT BCE YHCTA OT
1 1o N, To BbiBecTH 0, B IPOTUBHOM CJIy4ae BHIBECTH HOMED MEPBOT0 HEJOIMYCTUMOIO JIEMEHTA.

6. [aHx menouncieHHBIA MaccuB pa3mepa N. HazoBem cepueit rpymimy moapsix HIYIIHNX OJWHAKOBEIX JIEMEHTOB,
a JUIMHOW CEepHH - KOJHMYECTBO ATHX SJIIEMEHTOB (IUIMHA CEPUM MOXKET OBITh paBHa 1). BriBecTn MaccuB, comepKaiinit
JUTMHBI BCEX CEPUI UCXOAHOI'O MacCUBa.



7. Jlano ugucno k (0 < k < 11) m marpuma pasmepa 4 x 10. Haiftu cymmy W mpow3BeIeHHE DJIEMEHTOB K-T0
CTOJIOIA TAHHOW MaTpPHIIBI.

8. ana marpuna pasmepa AxB. HaiiTi CyMMBI 3JIEMEHTOB BCEX €€ YCTHBIX CTPOK M HEYETHBIX CTOJIOIIOB.

9. Hana matpuna pazMepa AxB. Haiitn MuHUMansHOE 3HaUEHHUE B KAXKIOW CTPOKE.

10. Manma matpuma pa3smepa AxB. B kaxmoil cTpoke HaWTH KOJMYECTBO 3JIEMEHTOB, OOJBIIUX CPEIHETO
apu(pMETHIECKOr0 BCEX IIIEMEHTOB 3TOH CTPOKH.

3ananue 10. Pabora co cTpOKOBBIMH IIEPEMEHHBIMU U (aiiamMu

1. Jlamsr ctpoku S1, S2 u cumBoi C. ITocne kaxaoro BxoxaeHus cumBosia C B cTpoky S1 BCTaBUTH CTPOKY S2.

2.  [ansl ne ctpoku: S1 u S2. Yaanutek u3 ctpoku S1 Bce MOACTPOKH, coBnaaaromue ¢ S2. Eciu Takux moactpok
HET, TO BeIBeCTH S1 0€3 M3MEHEHHMIA.

3. Hanst Tpu crpoku: S1, S2, S3. 3amenuts B cTpoke S1 nepBoel|mocnennee2|Bce3 BxoxkaeHus cTpoku S2 Ha S3.

4. JlaHa cTpoKa, COCTOSILAs M3 PYCCKUX CIIOB, pa3JelIeHHbIX TNpoOeraMu (OZHUM WM HECKOJBKHMHU).
OmnpenenuTs KOTUIECTBO CIOB B CTPOKE.

5. [aHa cTpoka, COCTOAIIas M3 PYCCKUX CJIOB, pPa3felCHHBIX MpoOenaMu (OIHUM WIH HECKOIBKUMH).
OmnpenennuTs KOMHIECTBO CIIOB, KOTOPHIE a) HAYMHAIOTCS U 3aKaHYHMBAIOTCSl OJHON M TOH ke OyKBOi 0) comepikaT XOTs OB
onHy OykBy "A".

6. [MaHa crTpoka, cOCTOAIIAas M3 PYCCKUX CJIOB, pPa3felCHHBIX MpoOenaMu (OIHUM WA HECKOIBKUMH).
Omnpenenuts NIMHY caMOro KOPOTKOTO M JUIMHHOTO CIIOBA.

7. Jlana ctpoka, cocTosas U3 PyCCKHX CJIOB, Pa3JieNICHHBIX Mpolenamu (OZHUM WIM HECKOJIBKHMH). BriBectn
CTPOKY, COAEPIKALIYIO 3TH XK€ CJIoBa (pa3JiesieHHbIE OJIHUM IIPOOEIOM), HO PacIooKEHHbIE B 00PaTHOM MOPSIKE.

8. Jlana crpoka-npeasioxkeHne Ha pycckoM s3bike. [lojcunTaTh KOJMYECTBO COAEPIKALIMXCS B CTPOKE 3HAKOB
NpeN1HAHUS.

9. laHa cTpOKa-IpeJIOKEHHE, Coleprkaias H30bITOuHbIe Mpobenbl. IIpeoOpa3oBaTh €€ Tak, YTOOBI MEXKIY
cJIoBaMH OBLT POBHO OJIMH IIPOOEIT.

10. [Mana ctpoka, comepikamasi OJHOE UM (aiffia, To eCTb UM JHCKA, CITUCOK KaTajoroB (IyTh), COOCTBEHHO
UM ¥ pacliipenue. BeiiennTs u3 3To# cTpoku uMs daiina.

Bananue 11. dainsl.

1.  amsr tekcroBble ¢aiiner fl u f2. [lepenncaTh ¢ coxpaHeHHEM IMOPsIKa CIIeOBaHUS KOMIIOHCHTHI Qaitna fl B
¢aiin 2, a kommoreHTHI Qaiina f2 B ¢aiin f1. Mcnonp30BaTe BcioMoraTenbHbIN ¢aitn h.

2.  Jlau TekctoBbiii Qaiin f. 3anucats B (aiin g koMnoHeHTHI (aiina f B 00paTHOM HOpsIKE.

3. Jlansl TexcroBbie ¢aiinsl f 1 g. 3anucaTs B daiin h cHayana komrnoHeHTs! ¢aiiia f, 3aTeM - KOMIIOHEHTHI (aitna
g C COXpaHEHUEM IOpsAKa.

4. Jlan ¢aitn f, KOMIIOHEHTBI KOTOPOTO SIBJSIIOTCS LEJIBIMU 4uciamu. [lomyuuts B (aiiie g Bce KOMIIOHEHTBI
¢aiina f: a) SIBISIOMMMUCS YSTHBIMU YUCIaMu; 0) Jersimipecss Ha 3 W He Jensiuecss Ha 7; B) SBIISIOIIUMUCS TOYHBIMH
KBajlpaTaMH.

5. aH ¢aiin f, KOMIOHEHTHI KOTOPOTO SABJISIOTCS IENBIMU YrciIaMu. [lomyanTs daiin g, oOpa3oBaHHBIN U3 (aiina
f McKITIOYeHNEM MMOBTOPHBIX BXOXICHUH OTHOTO M TOTO XK€ YHCIIa.

6. J[au daitn f, KOMIIOHEHTBI KOTOPOTO SBJIAIOTCS LENBIMU YnciaMH. Hukakas M3 KOMIOHEHT (aiiina He paBHa
nymo. Paiin f comepX HUT CTONBKO K€ OTPULATENbHBIX YHCEN, CKOJIBKO M TOJIOKHUTENBHBIX. Mcronb3yst BcnoMoraTeTbHbIH
¢aiin h, mepenncate koMHoHeHTH (afina f B ¢aitn g Tak, 4ToOH! B (aiine g:

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

b)  BHauase MUK MONOKKUTENBHBIE, 3aTEM OTPHLIATEIBHBIE YKCIA;

C) YMCha IUTH B CIEAYIOIIEM TOPSIKE: JBa MOJIOKUTEIbHBIX, B OTPUIATEIbHBIX, JBA MOJOKHUTEIbHBIX, JBa
OTpHIATENBHBIX U T.J. (IIPEIIONaraeTcs, YTo YHCIO0 KOMIIOHEHT B daiine f nenutcs Ha 4).

7. [Hau daiin f, KOMIOHEHTBI KOTOPOTO SIBJSIOTCS IIEIBIMH unciaMu. Hukakas w3 KOMIOHEHT (aiiia He paBHa
Hymo. Yucna B ¢aiiie umyt B cleayrolieM MOpsIKe: JAECSITh IMOJOXKHUTEIbHBIX, JECITh OTPHUUATENbHBIX, IECATH
TIOJIOKUTEIBHBIX, JIECATh OTPULIATENBHBIX U T.A. [lepenucaTs KoMIOHEHTHI (aiina f B daiin g Tak, 4To0sI B ¢aiine g uncina
IIM B CJHEOYIOIIEM TOpsAKe: a) TATh IOJIOKUTENbHBIX, MSATh OTPHLATENbHBIX, IISTh IOJOXKUTEIbHBIX, IISTh
OTpHIATENBHBIX M T.X.; 0) ABAaIUATH ITOJIOXKHUTENBHBIX, ABAANATh OTPHLIATEIBHBIX, IBAJATh MOJOXUTEIbHBIX, JIBaALAaTh
OTpHIATENBHBIX U T.J. (TIpeIoiaraeTces, YTo YUCIO KOMIIOHEHT B (aiine f nemmtes Ha 40).

8. [lau aiin f, KOMIIOHEHTHI KOTOPOT'O SIBISIIOTCS LENBIMU YHCIIaMH. 3anucath B Gaiiin g Hanbosbliee 3HaYeHHe
NIepBBIX IISITH KOMITOHEHT Qaiina f, 3aTeM - cienylomux IsSITH KOMIIOHEHT W T.A. Ecnm B mocnenHei rpymme oxaxercs
MeHee MATH KOMIOHEHT, TO HOCIEIHssI KOMIOHEeHTa (aiiia g JomKHa OBITh paBHA HaMOONBIIEH W3 KOMIIOHEHT daiina f,
00pa3yIoNIMX IMOCIEAHION (HETIONHYIO) TPYIILY.

9. Jlan cuMBoIbHBIN (aiin f: a) moacUMTaTh YMCIO BXOXKICHHUH B (hailn coderanuii 'ab'; 6) onpeaenuTs BXOAUT JIH
B (aiin coderanue 'abcdefgh'; B) moacumTath 4ucio BXOXKIeHWH B Qain kaxaon u3 Oyks 'a\,'b','c''d’, 'e",'f' u BeiBecTH
pe3ynbTaT B BUJE TAOJIHIIBI

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

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

riae Na, Nb, Nc, Nd, Ne, Nf - urcna BxoxieHuii COOTBETCTBYIOIIHX OYKB.

10. [an cumBoabHBIN daiin f. I'pynmsl cMMBOJIOB, pa3jelieHHbIe NMpobenaMu (OZHUM WM HECKOJIbKMMH) U HE
coJieprkalye nmpoOenoB BHYTpH ceds, OyeM Ha3bIBaTh CIIOBaMU. Y TAUTh U3 (aiiina Bce 0THOOYKBEHHBIE CJIOBA M JIMIIHUE
npoOensl. PesynbTat 3amucath B ¢aiin g.



3amanue 12. [TapamienbHOE IPOTpaMMUPOBaHUE

1. Tlocne moctymienust B BY3 o crynenTtax cobpana wHGOpMaIws: GaMWwInsd, HYKIAETCs 1 B OOMICKHUTUH,
CTax, paboTajy 1M ydUTeNeM, YTO OKOHYMJ, KaKoil s3BIK M3y4dasl. OTH JaHHBIE XpaHsATca B kimactepe. CocTaBUTH
MIPOTpaMMy, OIPEAEIIONIYIO: 1) CKOIBKO YeI0BeK HY)KIAIOTCSA B OOLIC)KUTHH; 2) CITUCKH CTYACHTOB, IPOPa0OTaBIINX 2 U
Oosee neT yauTeneM; 3) CIUCKH OKOHYMBINUX NEeTydMInIe; 4) CIIUCKA S3BIKOBBIX TPYIIII.

2. Omnmcats, WCHOJNB3yd KiacTep, AaHHBIC Ha YYCHWKOB (dammiums, yiauma, aoMm, kBaptupa). CocTaBHTH
MIpOrpamMmy, ONPEAesSIFOLIYI0 CKOJIBKO YUSHHKOB JKUBET Ha yiuie CBep/aioBa, CIIMCKU YY€HHKOB, KMBYIUX B JIOME HOMED
45,

3. B Oubnmoteke mJsl KaXKIOTO 3aKa3bIBAIONIETO KHUTY YUTATENs 3aIlOJIHACTCS KapTouka: haMuivs, AaTa 3aKasa,
Jara Bblauu KHATH. OnpeaenuTs: 1) caMmblif MaJeHbKHI CPOK, 32 KOTOPBI HAallUIM KHUTY; 2) CKOJIBKO 3aKa30B OBLIO He
YIOBJICTBOPEHO; 3) KTO yarle Bcero oepet KHury; 4) koMmy Bbiaanu KHurn 15.09.90; 5) cKoJbKO YeI0BeK 3aKa3bIBAId KHUTH
25.04.90.

4. Ormmcatp, HCHONB3YS KIACTEP, IMOYTOBYIO COPTHPOBKY (TOpOA, YIHWIIA, OM, KBapTHpa, KOMY, IICHHOCTB).
CocTaBUTh TPOTPaMMy, OTIPENENAIONIYI0: 1) CKOJBKO IOCHUIOK OTIpaBieHO B T.Camapy; 2) CKOJNBKO M Kyna (CIHMCOK
TOPOZIOB) OTHPABIECHO MOCHUIOK IIEHHOCTHIO BhImIe 10 pyOielt; 3) ecTh m agpeca Kyna OTIpaBiIeHo Oonee | MOCHUTKH, eciH
€CTb TO CKOJIBKO U KOMY.

5.  Omnmcats, UCHONB3Ys KIAcTep, 3aBoi (HAMMEHOBAaHHME CTAaHKa, BpeMsI MPOCTOS B MECSI, BpeMs PaOdOTHI B
Mecsi). CocTaBUTh MPOTpPaMMy, OTPENEIIIONTyI0 o0Iiee BpeMs IPOCTOS Ha 3aBOZE, CHHCKH CTAHKOB, HE MMEIOIINX
MIPOCTOs, OTHOCUTEIBHOE BPEMsI IPOCTOS BCEX M KaXKJIOTO CTaHKa.

6. B mkone 6buto TpU 9 Kiacca, B aBrycTe KaXkIblii KIIACCHBIA PYKOBOJUTENb UMEN CBE/ICHHS O CBOMX YUCHHKAX:
(bamunusi, Kyzna mocrynai, NOCTynuia win HeT. ONpenenuTh CKONBKO YYEHHKOB XOTenH moiitm B 10 kiacc, KTO XoTenl
NOCTynaTh B YUWJIHUIIE U TEXHUKYM, KTO MOCTYNWJI B YUYHUJIMIIC WU TEXHUKYM, CKOJIBKO YYCHUKOB 6y,HCT YUUTCA B 10
KJ1acce, CKOJIbKO He0OX0 MO co3aaTh 10 KIaccoB U 1O CKOJIBKO YETOBEK.

7. Ha oxmmmumane mo mHQOpPMAaTHKE Ha MIKOJHHUKOB 3alOJHSUTACH aHKETHI: (haMIUTHS, HOMEp IIKOJBI, KJIacc,
3aHATOEe MecTo. HamewaraTh: 1) CIMCKM IIKOJ, 3aHABIIUX IIPH30BBIC MecTa; 2) Kakas M3 IIKOJN 3aH:Ia OOJbIIe BCeX
TIPU30BBIX MECT; 3) CITUCKU YICHUKOB 3aHABIINX IIEPBOE MECTO, yKa3aTh UX Kiacc.

8. B nmexanate xpaHuTcs mH(pOpMaIms o 3UMHeEH ceccuu Ha 1 Kypce (dhamunus, HOMep TPyHNbl, omeHKa 1 mo
TCOMETPHUH, OleHKa 2 mo amrebpe, omeHka 3 mo wmHMopMaTHke). COCTaBUTH MpOTpaMMy, IEYaTaroIlyro (paMminn
CTYICHTOB, MMEIOIINX 3a/I0JDKEHHOCTh XOTS OBI 10 OHOMY MPEIMETY, KaueCTBO YCIIEBAEMOCTH, IPOIICHT CTYJCHTOB, T.C.
CaBIIMX SK3aMeHbI Ha 4 U 5, Ha3BaHHE MTPeAMETa, KOTOPBIil ObLI ClIaH Jydllle BCEro, HOMepa IPyII B HOPsAKE YObIBaHUS
CcpeaHel ycreBaeMOCTH UX CTYJEHTOB.

9. B oramene KaJpoB CTYIEHTOB XpaHHUTCS cienylomas HHGOpMalus O KaKIOM CTyIeHTe: damuuus, ums,
0TYECTBO, MMOJI, BO3pacT, Kypc. CocTaBUTh MPOrpaMMy KOTOpasl redaTaeT HoMep Kypca, Ha KOTOpOM HauOOJBIINiT TPOIIEHT
MYXXUYHUH, CaMble PaclpOCTpaHEHHbIE MYKCKHE M JKCHCKUE MMeHa, (aMWiInd B andaBUTHOM MOPSIKE M MHUIMAIBI BCEX
CTY/ICHTOK, OTYECTBO U

10. barax maccakmpa XapaKTepH3yeTCs KOJIMYECTBOM Bemledl m oOmuM BecoM Bemled. CemeHHs o Oaraxe
KaXJIOTO MMacCcakupa MPeACTaBIAIOT COO0U KIacTep ¢ ABYMS MOJISIMHU: OIHO II0JIE IEJIOT0 THIA (KOJIMYECTBO BEIei) U OJJHO
- IeHCTBUTENBHOE (BEC B KMIIOTPaMMaXx).

a) Haiftu Garax, cpeaHuil Bec OJHOI BemX B KOTOPOM OTIHUYaeTcs He Oonee, 9eM Ha 0.3 KT OT o0miero cpeaHero
Beca OJHOU BEIIH.

b) Haiitu ymcno maccaXupoB, UMEIOIIKAX OoJiee MBYX BEIICH M YUCIO MACCAKUPOB, KOJHMUYECTBO BEIEH KOTOPBIX
MIPEBOCXOJIUT CPEJIHEE YNCIIO BEILEH.

¢) OnpenenuTb, UIMEIOTCS JIM JBa MAacCaKUpa, Oarakd KOTOPBIX COBMAAAIOT 110 YUCIY BEUICH M Pa3IHyaroTcs 10
Becy He Oosee ueM Ha 0,5 KT.

d) BoisicHuTh, MMeeTCsl M Taccakup, 6araxk KOTOPOro MPEBbIIIAeT 0arax KaXkJ0ro U3 OCTAIBHBIX ITaCCaKHPOB U
I10 YUCILy BELIEH, U 110 BECy.

¢) BesicHuTE, HMeeTes i accaxup, Oaraxk KOTOPOTO COCTOHT M3 OHOH Beln BecoM MeHee 30 KT.03pacT KOTOPBIX
SIBIISTEOTCS] OJHOBPEMEHHO CaMBIMHU PACIIPOCTPAHECHHBIMH.

3anmanue 13. COop maHHBIX

1. HammcaTh mporpamMmy, KOTOpasi CYATAET KOIUIESCTBO KIMKOB JIEBOI KHOTIKM MBIIIIH.

2. HanmcaTp nporpaMmy BEIBOJIa Ha 3KpaH CIyYaiHBIX YMCEJI, KOTOpas MpHU XJIONKe OyaeT MpeKpamiaTh CBOO
pabory.

3. Jau TtpeyronmpHuk. Hammcate nporpammy, KOTOpas INpH HaKATHM KIABHIIM S BBIYUCISAET ILJIOIIA/Ab
TPEYroJIbHUKA, a IPY HAXKaTUU KJIaBullU P ero nepumerp.

4. Jlano gucno. Hammcate mporpamMmy, KoTopasi MpH MOCIEIOBATEIbHOM Ha)kaTHM KiaBumI f, a c- t cumraer
(hakTopman gncna.

5. Hanmcats nporpammy, KOTOpast 3alMCBIBaeT B (haiil CHMBOJIBI BBEICHHBIE C KIIABHATYPHI.

6. Hanwmcats nporpammy, kotopasi npu Haxatuu JIKM 3amuceiBaet B ¢aiin 1, a mpu HaxkaTuu [IKM 0.

7. HanmcaTtp mporpammy, KOTOpas CUMTaeT KOJMYECTBO HAXKATHH KHOIOK KJIaBHATyphl M KOJMYECTBO KIIMKOB
MBIIIKOH.

8. Hammcatp nporpammy, KoTtopas coOMpaeT AaHHBIE CO 3BYKOBOW KapThl M €CIIM OHM IIPEBBIIIAIOT HEKOTOPOE
MIOPOTOBOE 3HAUEHHE, TO BBIAAET cooOIIeHHe B Kkilacce CIMIIKOM HIYMHO, a €CIIM MEHBIIE HEKOTOPOro, TO BBIAAET
cooOmmenue - B xiacce tumnnal. [ToporoBoe 3Hau€HHE ONPEIEIUTE CAMOMY.



9. Hanwucarp nporpammy, KOTOpasi IIPH XJIOMKE BBIBOAUT Ha IKpaH cooduieHune bpaso!.
10. Hanwucarp mporpaMmy, KOTOpas MPH KaXXIOM XJIONKE 3alKChIBACT MOCIEIOBATEIbHO B (aill M0 OJHOMY
HaTypaJbHOMY YHCITy, HaunHas ¢ 1.

KonTpoabnas padora 2

1 CepromnpuBoa. Co3maiiTe MpUIOKESHAE IS YIPABICHUS MAHUIYJIATOPOM Ha CEPBOIIPHBOIAX.

2 H-moct u MoTop-penyktop . Co3naiiTe mpUIoKEHUE I YIIPABICHUS MOJICIBIO aBTOMOOWIIS.

3 UK-pmanenomep. CosmaiiTe mporpammy MO3BOJISIONIYIO POOOTY € TIOMOIIbIO HH(PAKPaCHOTO JajdbHOMEpa
00BE3KATH MPCTIATCTBUSL.

4 VYnprpa3BykoBoii mampHOMep. CozmaiiTe mporpaMmy MO3BOJSIOIIYID POOOTY € TOMOIIBIO YIIBTPa3BYKOBOIO
JamTsHOMEpa 00bE3KaTh MPETATCTBHS.

5 Axcenepometp. Co3naiiTe IPUIOKEHHE U CYUTHIBAHHS MTOKA3aHUH aKceIepoMeTpa ¢ CTaOMITOTIaTQOPMEIL.

6 Tmpockon. CozmaifTe MPUIOKECHHE IS CUYNUTHIBAHHS TOKA3aHUH C THPOCKONA JUISI CTAOWIIM3AalHNU TOJIOXKCHUS
KBaJpoKomnTepa

7 Kommac. Co3aaiiTe priIo’)KeHHE IS ABMKCHUS POOOTa IO KOMIIACY.

8 Jatumk ocsemeHHOCTH. Co3aaiiTe MPUIIOKECHNE U IBIKCHHSA POOOTa MO JIMHUH C HCIIOJNF30BAaHUEM JaTdhKa
OCBEIICHHOCTH.

9 TToBopoTHbIi perynsTop. Co3maiTe IpHUIOKEHUE IS PETyIUPOBAaHUSI TIOBOPOTA KOJIeC poOoTa.

10 Hatuuk Xosmna. Co3naiiTe MpUIOKEHUE U CYUTBIBAHMSA TMOJIOXKEHHs Baja MOTOpa C MCIOJb30BaHUE JaTUMKa
Xomna.

KourpoabHas padora 3

Bamanue 1. Cosmaiite mpuimoxkenue mporpammaropa EEPROM, kotopoe cuuthiBaeT (aiia mporpamMmmbel ¢ USB-
Hakonutens, konupyet nAaHHeie B EEPROM, a 3arem cuuthiBaeT nanaeie EEPROM pans moatBepkIeHUS TOYHOTO
COOTBETCTBUS C NaHHBEIMH B (patine Ha USB-nakonmrene. Bxmtounte JKK-mucmmeit mis WHAWKAIINN COCTOSHEA IIpoIecca
MIPOTPaMMHPOBAHHUSL.

3amanme 2.  CoszgaiiTe NHIEBYIO MAHENb UIA OTOOPaXCHUS HWHIWKAIWU TPadUKOB TEMIIEPaTyphl, BIaKHOCTH
CKOPOCTH BETpa, MPEACTABIIIOIINX MOTOIHBIC YCIOBHS 32 TPOIIESAIINNA Yac M OOJBINNH HHTEPBa BPEMCHH.

3ananue 3. Coszpaiite ckanep it QR-koma. QR-kon sBhsiercs momynspHbIM 2D-mTpux KoaoMm, B KOTOPOM
samudpoBan amgpec caiita. O0benunuTe Beb-kamepy u KK-mucruteii, 4ToObl co3maTh coOCTBeHHBIN ckanep QR-koma u
IIPOU3BECTH y4eT TOBAPHO-MaTePHUAIbHBIX IIEHHOCTEH.

Samanue 4. CosmaiiTe 31eKTPOHHBIA Kajbkyisarop. OOwenuuute kinaBuatypy u JKK-mucruieii, utoObl co31aTh
COOCTBEHHYIO BEPCHIO 3HAKOMOT'0 KAPMaHHOTO KJIBKYJIATOpA.

3ananue 5. O0ObeAMHNUTE aKCEIEPOMETP C MACCUBOM OTJIEIBHBIX CBETOANOIOB, PSIIOM CBETOANOJHON MaTPHIIBI HIIH

KK-nucruieem aJ1si HUMHUTAIMH MTOJI0KEHHS My3bIpbka ypoBHs. [lo0aBbTe HU(pPOBOE 3HAUSHHUE ISl OTOOPaYKEHUS

BEJIMYUHBI YKJIOHA.

3amanue 6. Co3maiiTe 3JIEKTPOHHOTO KOMIO3UTOpa. [IpricoennHNTe THHAMUK K 3BYKOBOMY T'€HEPaTopy, 9acToTa H
aAMILTUTY/Ia KOTOPOTO PETYIUPYIOTCS C MOMOIIBI0 JATYHKOB

3amanume 7. Co3pmaiiTe 3JIEKTPOHHOTO HacTpoummka rutap. Mukpodon mepemaer B NI myRIO wmrbopMammrio o
Hactpoiike rutapbl. Berpoennsiii BIT Extract Single Tone Information amanmmsupyer MOTyYeHHBIH 3BYKOBOH CHTHAN H
OmpeNeNsieT ero 4acToTy Ha MaKCHUMaJlbHOH aMIDIHTYyJZle, TO €CTh OCHOBHYI) YacTOTY OTACIBHON THUTapHOH CTPYHBI.
Co3paiiTe qucmiel, KOTOPBIA OyAeT MOKa3bIBaTh YaCTOTY OOHAPY>KEHHOTO TOHA B Teplax.

3amanue 8. Co3maTh KOMMAc ¢ MOMPAaBKOM HA HAKJIOH. CKOPPEKTUPOBATH HAKJIOH KOMITaca M CO37aTh COOCTBEHHBIN
KOMIIac ¢ MOMpPaBKOM Ha HAKJIOH. BkimounTe (QyHKIMIO OTKIIOUEHHS] KOMIIEHCAIIMM HAKJIOHA, YTOOBI IPOAaHAIM3UPOBATH
YCOBEPIICHCTBOBAHHYIO CHCTEMY.

3amanne 9. CoznaiiTe CKaHMPYIOMUKA JaTdyuK. VCMONB3YHTE CEPBOMPUBOJ KaK BPAIMIAIONIYIOCS CKAaHUPYIOIIYIO
mwratpopMy U CKaHHpoBaHWs B nuamazoHe 180 rpagycos. Beibepure camplii OONBIION MOCTYIHBIA CepBOpHIYAr LIS
co3maHus OOJNBIION TIATPOPMBI W YCTAaHOBHTE HEOOXOAWMENA matduwk. Co3maliTe KOHTYp U1 3aJaHUs yria s
CEPBONPHUBOJIA B YIIIOBOM JHAIa30HE BO BpeMs cOOpa AaHHBIX. Hampumep, ¢ MOMOIIBIO aKyCTHYECKOTO NalbHOMEpa B
Ka4yecTBE JaTYMKa MACCHUB U3MEPEHUH OyJeT BKIIOYATh PACCTOSIHHE A0 OOBEKTOB B 3aBHCHMOCTH OT YTJIa, 0OECIeunBast
TaKkuM 00pa3oM HY>KHOH

nHpopManuei HABUTAITMOHHYIO CHCTEMY POOOTa BHICOKOTO YPOBHSI.

3anmanne 10. Cozmaiite cucremy BuneonabmoneHns. OoveanauTe BeO-kamepy U USB-HaKomuTens AN CO3MAaHUSL
KaMepbl BUICOHAOIIOCHNS, KOTOpass KOHTPOJIHMPYET MOMEIIEHHE M COXpaHsAeT M300paKEHHS ¢ yKa3aHWEM BPEeMEHHU Ipu
00Hapy>KEHUU JIBYDKEHUSI.

4.2. OueHOYHBIE CPEICTBA MPOMEXKYTOUHOI aTTeCTAlNU

[To mucrumrHe MpeIycMOTPeH 3K3aMeH B 9 cemecTpe. Dk3aMeH MPOXOAuT Mo OmretaMm. B xaxmom Omere aBa
YCTHBIX MJIM IMCHMEHHBIX OTBETa Ha BOMpOCH!. Ilociie oTBeTa CTyAEHTY MOTYT OBITH 3a/1aHbl JJOTIOJHUTEIbHBIE BOIIPOCHI,
Kak 110 MaTepuaiaM OMieTa, Tak M 110 OCHOBHBIM OIPE/ICJICHHUSIM Kypca B IEJIOM.

4.2.1. YcTHBIH MJIM NHCbMEHHBIN 0TBET Ha BONPOCHI
4.2.1.1. Ilopsinok npoBegeHUsI U NPOLEIyPAa OLEHHUBAHMS.



VY CTHBIN nn MMCbMEHHBIH OTBET Ha BOIIPOC HAIIPABJIEH HA MIPOBEPKY 3HAHMIT OCHOBHBIX PA3/EIIOB 10 JUCIUIIINHE.

4.2.1.2. Kputepuu oueHuBaHus.

B kaxgom Ouiere Ba OLEHOYHBIX CPEACTBA OJHOTO BU/A: YCTHBIN MIIM IMCHMEHHBIH OTBET Ha BOIIPOC.

Kaxxap1ii Bonpoc oLeHuBaeTCs:

22-25 6a/110B CTaBATCA, €CJIH 00yYAIOUMCS:

B oTBeTe KawueCTBEHHO PacKpBITO colepikaHue Bompoca. OTBET XOpOIIO CTPYKTypHpoBaH. [IpekpacHO OCBOCH
noHATUIHbIN amnapaT. IlpomeMoHCTpUpOBaH BBICOKMH YpOBEHb IMOHMMaHUS Marepuana. I[IpeBocxomHoe yMmeHue
(OpMyIHPOBATH CBOM MBICIIH, 0OCYXKIaTh AUCKYCCHOHHBIE TTOJIOKEHHUSL.

18-21 6an10B cTABUTCS, €CITU 00YIAIOTIHMCSH:

OcHOBHOE coJiepaxKaHNUe BOIIPOC PacKphITO. XOPOIIO OCBOECH MOHATHHHBIN anmapaT. [IpogeMoHCTpHpoBaH XOpOIIHit
YpOBEHb IIOHMMaHHsl MaTepHuana. Xopollee yMeHHe (OpMyJIUpOBAaTH CBOWM MBICIH, OOCYXJaTh JHUCKYCCHOHHBIE
MIOJIOKEHUS.

14-17 6ann0B cTaBUTCSA, €CIU 00YYAIOLIMMCS:

Bonpoc gactuano packpsiT. OTBeT cinabo cTpykTypupoBaH. [loHATHIHBIN ammapaT ocBoeH yacTuyHo. [ToHnMaHme
OTACTBHBIX IIOJIOKCHUH M3 MaTepHana MO BOMPOCY. YIOBJIETBOPUTEIbHOE yMEHHE (OPMYIHpPOBAaTH CBOHM MBICIH,
00CyXJaTh TUCKYCCHOHHBIE MOJI0XKEHHS.

0-13 6a1710B CTABMTCS, €CJIM 00YUAIOIIUMCS:

Coneprkaane Bompoca He pacKpbITo. [IoHATHITHEIH anmapaT 0cBOEH HEYIOBIETBOpHUTENbHO. [loHMMaHne MaTepuana
(parmMeHTapHOe WK OTCYTCTBYeT. HeymeHune popMyaupoBaTh CBOM MBICIIH, 00CYKAATh AUCKYCCHOHHBIE TTOJIOKEHHS.

4.2.1.3. OueHo4yHble CpeaACcTBA.
Bomnpocs! 1UIst yCTHOT0 HJIM MACHMEHHOT0 0TBETa

1. OOBSCHUTD PabOTy M HANKCATh POrpaMMy JUIS UCTIOJIB30BaHUS CleAyomero o0opynoBanus - JJMckpeTHbIi
cBeTouoa. CeMUCErMEHTHBIN CBETOIUOAHBINA JUCIIIIEH.

2. OOBscHUTH paboOTy W HAMKCATh MPOTPAMMY UIS HCIIONB30BaHMA CIIEAYIOMIEro 00opynoBaHus - HaxkumHas
kHonka. DIP-nepexmtouarenu. [lotenuromeTp

3. OOBscHUTH paboOTy W HANMUCATH POTPAMMY JJIS UCIOJIB30BaHUS CIIEAyomero o0opynoBaHus - Tepmuctop.
DOTOZJIEMEHT.

4, OOpsicHUT, pabdOTy W HamUcaTh NPOTPaMMy UL HCIIONB30BaHHSA CIIEAYIOHMIETO O000OpyIOBaHUS -
OneKTpeTHbId MUKPO(OH. 3yMMep/ IMHAMUK.

5. OOBSICHUTD PabOTy M HANKCATh IPOrPaMMY JJIsl HCIIOJIB30BaHUS CleayIolero obopynoBanus - [IoBopoTHbBII
perynsarop. @oronpepriBaTeib.

6. OOBsiCHUTD pabOTy M HammMcaTh MPOrpaMMy JUIsS KCIIOJIB30BAaHUs clienyioniero obopymoBanus - JlaTumk
Xomnna. [1be3031eKTpUYECKUI NaTYHK.

7. OOBsiCHUTh pPabOTy W HamuUcaTh MOPOTPAMMY [UIS HCIOJNB30BaHHUs CJIACAYIOMEr0 000pymOBaHUS -
Cepsonpuoa. H-mocT 1 MoTOp-peaykTop.

8. OOmsicHUTH, Pa0OTy W HamWCaTh IMPOTpaMMy ISl HCIIONB30BaHHA cienyromero obopymoanms - HK-
JampHOMEp. YIIBTPa3BYKOBOH NalbHOMED.

9. OOpsicHUT, pabdOTy W HamUCaTh TNPOTPaMMy U HCIIONB30BaHHS CIEAYIOMEro 00OpynOBaHUS -

Axkcenepomerp. ['upockor.

10.  OObsacHuTs paboTy M HamucaTh NMPOTPaMMy AJISI MCIOJIB30BAaHUS cCieaylomero obopyxoBanus - Kommac.
JlaTuuK OCBEIIEHHOCTH.

11.  OObBscHHUTH PabOTy M HANKCATh MPOTPaMMY JUIS UCIIOJIL30BaHUs CIIeyIolero obopyaoBaunus - KinaBuarypa.
MaTtpuna cBETOIUOI0B.

12.  OObscHuTh, pabOTy M HamUcaThb NPOrpaMMy Ui HCIOJIB30BAHUS CIIEAYIOLIEro 000pylNOBaHMs -
CumBoubHblit XKK-nucrueit narepdeiic UART.

13.  OObscHuUTH pabOTy M HAMMCATh IPOrPaMMy AJISI HCTIOJIB30BAHUS CIIEAYIONIET0 000pynoBaHus - CHMBOJILHBIH
KK-nucmureit uatepdeiic SPI.

14.  OObscHuUTH pabOTy M HAMMCATh IPOrPaMMy AJISI HCTIOJIB30BAHUS CIEAYIOIEro 00opynoBanust - CHUMBOJILHBIH
KK-nucrureit maTepdhEiC ITIMHEL

15. OObscHute pabOTy | HamUcaThb NHPOTpaMMy ISl HCIIOJIB30BaHHS CIEIyIONero o0opyaoBaHUS -
ITocnenoBarensHas mamsate EEPROM.

16. OObBscHUTH pabOTy M HaMMCaTh NPOTpaMMY JUIsS MCIIOJIB30BaHHS CIEAYIOIIEro 00opynoBaHus - MonyJib
Bluetooth.

17.  OOGbscHuUTH paboTy M HamucaTh MPOTPAMMY JJIs MCIOJB30BaHMS ciemyromero obopynosanus - Lludposoit
MOTEHIHOMETD.

18.  OObsicHuTh pabOTy ¥ HamWcaTh MPOrPaMMy [UISI HCIOJB30BAaHUS CIACAYIOMEr0 O0O0pyIOBaHUS -
TeMneparypHblil JaTUHK.

19.  OObsacHuUTH paboTy M HamucaTh NPOrpaMMy ISl MCIOJIB30BaHUS Cleaylomiero obopynosanus - MOMC-
MHUKpPO(dOH.

20.  OObBsicHUTH PabOTy W HAmUcaTh HPOrpaMMy JUIS HCIIOJIB30BAaHUS cienylomero odopynosanus - USB-
HaKOIHTEb.

21.  OObBsicHUTB paboTy W HAIMCATh IPOrPaMMY JJIsl HCIIOJIB30BAHUS CIIEAYIONIEro o0opynoBaHus - Beb-kamepa.



22.  OObBscHUTH pabOTy W HAIMCaTh MPOrPaMMy I KCIOJIB30BaHWA Ciemyromero obopymoBanust - GPS-
HPUEMHHK.

23. OObBscHHTH pabOTy ¥ HAMKCaTh MPOrPaMMy IS HCIIOJB30BAHUSA CIICAYIOIMIErOo OOOpYyHOBaHHS -
[TopTaTuBHBINA N3MEPUTEITHHBIH TPHOOP.

24,  OObpscHUTH pabOTy © HamNHCaTh MPOTpaMMy /IS HCIIONB30BAHUS CIEAYIOMET0 OOOPYHOBaHHS -
becnpoBogHON AaTuuK.

25.  OOBsICHUTH PadOTY M HamKUCcaTh MPOTPaMMY JJIsl HCIIOJIB30BaHUs ClleAyIoliero obopynoBanus - Perucrparop
JIAHHBIX.

26.  OObBsicHUTH pabOTy W HamMcaTh MPOrpaMMy AJIs MCIIOJIBb30BaHHUS ClEAyromero obopynoBaHusi - Yackl ¢
noanepxxkkoit NTP.

27.  OObsicHUTH pabOTy M HamucaTh MPOrpaMMy Ul MCIOJIB30BaHUs clienyomero obopynoBanus - Cu-crema
SJIEKTPOHHOTO YIPaBJICHUS.

28.  OObBsacHATH pabOTy W HANKCATh NMPOTPAMMY IJIS MCTIOIB30BaHUS cliexyromero obopynoBanus - Ludpposoii
TEPMOMETP.

29. OObBsacHHTH PabOTy W HANKCATh HPOTPaMMy [UIS HCIIONB30BAHUA CIEAyIomero obopymoBanmus - 3D-
KOHTPOJLJIEp LIBETA.

30.  OOBsACHHUTH PabOTy M HAIMMCATDH MPOTPAMMY UIS HCIOIB30BAHUS CleAyromero obopynoBanus - Ckanep QR-
KoJa.
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