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Conep:xanue

1. IepedeHp MIaHUPYEMbIX PE3yJIbTATOB OOYyUYEHHMS MO MUCHUILIMHE (MOIYII0), COOTHECEHHBIX C IUIAHUPYEMbIMH
pesynpraTtamu ocBoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YETHHIX CIMUHHUIIAX C YKa3aHWEM KOJMYECTBA YacOB, BBINCICHHBIX Ha
KOHTaKTHYIO paboTy 0oOydarommxcs ¢ mpernojgaBateieM (0 BHIaM y4eOHBIX 3aHATHH) U HA CAMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJIeMUUECKUX 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 OOECTIEUCHHUS Ui CaMOCTOSATENFHON PabOTHI 00YJAONIMXCS 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
JTUCTIATUTHHBI (MOZYIIS)

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

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JUCIUIUIHHE (MOJIYJII0), BKIIOYasi IEPEUCHb MPOTPAMMHOT0 00eCredeHus] 1 NHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM (IIpH
HEO0OXOIUMOCTH)

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

12. CpeactBa ajanTaiuu MpernoiaBaHus JUCIUAIUIAHBI (MOYJIs) K MOTPEOHOCTAM O0YYAIONIHNXCS HHBAUIOB U JIHII C
OTpaHUYECHHBIMH BO3MOXHOCTSIMU 3/IOPOBBS

13. [Ipunoxenne Nel. ®oHIT OLIEHOYHBIX CPEACTB
14. ITpunoxenue No2. [Tepedens nurepaTypsl, HEOOXOJUMOMH /ISl OCBOCHHSI AMCLIMILUIAHBI (MOIYJIs)

15. Ilpunoxenue Ne3. IlepedyeHp WHPOPMAIMOHHBIX TEXHOJIOTHH, HCHOJB3YEMBIX AJISI OCBOCHHS JWCIIMILIMHEI
(MomyJ1st), BKIIFOUasl IepeueHb NPOrpaMMHOI0 00ecTiedeH s U NHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



IIporpammy aucumruimHbel paszpadotain(a)(u) 3aBemyroumid Kadenpoi, k.H. (zouent) Anucumona T.M. (Kadenpa
MaTeMaTHKH U NPUKJIaHoi nHpopmaruky, OTIeNIeHHe MaTeMaTHKN M €CTECTBEHHBIX Hayk), TIAnisimova@kpfu.ru;

1. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX ¢
IJIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OO6yJatoniuiicsi, OCBOWBIINHA AUCITUILTHHY (MOIYIIB), JOJDKEH 00Ia1aTh CIIeIyFOIINMHI KOMIECTCHIMSIMHA:

Mudp Pacuiudposka
KOMIIETeHIIUH npuodperaemMoil KOMIeTeHUMHU

OIIK-2  (CnocobeH y4acTBOBaTh B pa3pabdOTKE OCHOBHBIX W JOTONHUTEIBHBIX OOpa30BATEIBHBIX IIPOTPaMM,
pa3padaThIBaTh OTHENBHBIE WX KOMIIOHCHTHI (B TOM 4YHCJIE C HCIIOIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH)

OIIK-2.1 [3Harh NPUHLMIBEI U CIIOCOOBI Pa3pabOTKH OCHOBHBIX M JIOTOJHHUTENBLHBIX 00pa3oBaTeIbHBIX MPOTPaMM,
OTIETBHBIX MX KOMIIOHEHTOB (B TOM YHCJE C WCIOJIb30B HHEM HH(POPMAaIMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOT )

OIIK-2.2 'YMeThb paSpa6aTbIBaTI> B COCTaB€ KOMaHIbl OCHOBHEIC U OOMOJHUTCIBHBIC 06paSOBaTeJ'ILHBIC IIPpOrpaMMBbl,
MX OTACIBbHBIC KOMIIOHCHTBI (B TOM 4YHCJIC C HCIIOJIB30BAHUCM I/IH(I)OpMaLII/IOHHO'I(OMMyHI/IKaLlI/IOHHBIX

TEXHOJIOT )

OIIK-2.3 BJ'IaI[eTL HaBbIKaMH pa3pa60TI<1/I B COCTAaBE€ KOMaHAbI OCHOBHBIX MW JONOJHUTCIBbHBIX 06p330BaT€HBHHX
mporpamM™Mm, HX OTACIbHBIX KOMIIOHCHTOB (B TOM YHUCJI€ C HCIIOJIB30BAHUCM I/IH(bOpMaLII/IOHHO'
IKOMMYHUKAIIUOHHBIX TCXHOJIOFI/Iﬁ)

OIIK-9  |CnocobeH moHMMATh NPUHIUIBI pabOTHl COBPEME HBIX WH(POPMAIMOHHBIX TEXHOJIOTHH W HCIIOIb30BaTh
WX A7 PeHIeHus 3a1a4 Npo(eccHOHAIBHOH NeITeIFHOCTH.

OIIK-9.1 [3narh npuHIMIEI PAOOTHI COBPEMEHHBIX HH(POPMAMOHHBIX TEXHOJIOTUH 1 CIIOCOOBI X HCIIOJIb30BAHUS
TS peteHus 3aa4 MpoQeCcCHOHANBHON IESITENbHOCTH

OIIK-9.2. |[YMeTh NpUMEHATh NPUHIHUIBI pabOTH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH M UCTIOIh30BaTh UX
TS peteHus 3a1a4 MpoQecCHOHANBHON IS TENbHOCTH

OIIK-9.3. [Bnajers MOHMMaHUEM NPUHIUIIOB PA0OTH COBPEMEHHBIX HH(POPMAI[MOHHBIX TEXHOJIOTHI M HABBIKAMU MX
MCTIONB30BaHU I PELIeHNs 3a1a4 Npodecc OHAIBHOH IeATeTbHOCTH

OO0yuaromnmiicsi, OCBOUBIINN AUCIUILTHHY (MOIYIIB):

JlomkeH 3HaTh:

MPUHIUIIBI TONCKA, KPUTHYECKOTO aHAIN3a U CHHTe3a HH()OPMAaLUH, METOJUKH CHCTEMHOTO TI0/IX0/1a JUTS PEIIeHHS
CTaHAAPTHBIX W HECTaHJApTHBIX 3aJad C WUCMOJb30BAaHMEM IIPOrPAaMMHOTO OOECHEYeHHS] MEXAaTPOHHBIX H
POOOTOTEXHUUECKUX CUCTEM

OCHOBHBIE XapaKTEPUCTHKH U 3JIEMEHTHI OCHOBHBIX M JIOTIOJHUTEIBHBIX 00pa30BaTEIbHBIX MPOTPAMM, CIIOCOOBI
NpUEeMbl HX MPOEKTUPOBaHHS (B TOM 4YHCIE C HCIIOJIb30BAHHEM IIPOrPAMMHOIO OOEeCleYeHHs MEXaTPOHHBIX |
POOOTOTEXHUYIECKUX CHCTEM)

JloykeH ymeTs!

OCYILIECTBIISITH IOMCK, KPUTHYECKUI aHAIN3 U CUHTE3 MH(OpMaLnK; TPUMEHITh CUCTEMHBIN MOJXO/] IS PEIIeHUs
CTaHJApTHBIX 33]a4 ¥ HECTaHJAPTHBIX 3a7a4

pa3pabaTbIBaTh B cOCTaBe KOMaH/bl OCHOBHBIE M JOIOJHUTEIIFHBIE 00pa30BaTeIbHbIE IPOrPaMMBI (B TOM YHCIIE C
UCTIONIb30BAHUEM ITPOTPAMMHOT0 00ECIIEUeHUS] MEXaTPOHHBIX  POOOTOTEXHMUYECKHUX CHCTEM

JlomkeH BlaeTh:

HaBbIKAMU IIOWCKa, KPUTHYECKOTO aHallM3a M CHHTe3a HH(OPMALMH; CIIOCOOHOCTBIO IPUMEHSATh CHCTEMHBIH
MOJXOJA JUISl PELIEHUs] CTAaHAAPTHBIX ¥ HECTaHAAPTHBIX 33134

HaBBIKAMHU pa3padOTKH B COCTaBe KOMAaHIbl OCHOBHBIX W JIOTIOJHUTEIBHBIX 00pa30BaTEIbHBIX MPOrpamMM (B TOM
YHCIIe C UCTIOIB30BAaHUEM IPOTPAMMHOT0 00ECTICYEHHUSI MEXaTPOHHBIX U pOOOTOTEXHHYECKIX CHCTEM)

2. Mecro gucuumiaunsl (MoayJs) B crpykrype OIIOII BO

Jannas gucouminHa (Momynis) Brmouena B pasgen  "'B1.0.08.07  Iucrmmawebl  (Momgysm)" OCHOBHOM
npodeccuoHanbHOM  oOpazoBaTenbHOW Tporpammbl  44.03.01 "Ilemarormdeckoe oOpaszoBanue (TexHomorus u
poOOTOTEXHHUKA)" U OTHOCUTCS K 00SI3aTEIbHBIM TUCITUTUIMHAM.

OcBaunBaetcs Ha 4 Kypce B 7 cemecTpe.



3. O0beM JUCHMILIMHBI (MOAYJSI) B 3a4€THBIX €IHHHIAX C YKa3aHHEM KOJUYeCTBAa YacOB, BbIIeJEHHbIX Ha
KOHTAaKTHYI0 pPadoTy ofydalouuxcsi ¢ nmpemnoaaBaTeieM (M0 BHAAM Y4YeOHBIX 3aHATHI) U HA CAMOCTOSITEJbHYIO
padoTy o0ydaroummuxcs

OO1mast Tpy0eMKOCTh JUCIUILTHHBI COCTABIISET 2 3a4eTHHIX(bIe) equHUI(bI) Ha 72 yaca(oB).

KonraktrHas pabora - 36 waca(oB), B ToM umcie Jiekiuu - 18 gaca(oB), mpakrtmdeckue 3aHstus - 0 gaca(oB),
nmabopaTopHbIe paboTH - 18 gaca(oB), KOHTPOIH CAMOCTOSTENEHON PabOTH - 0 yaca(oB).

CamocrostenbHas paboTa - 36 gaca(oB).
Kontposs (3auét / s3x3amen) -0 yaca(os).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCHUILIHHBL: 3a4€T B 7 CEMECTpe.

4. Copep:xkaHue IUCUMIUIMHBI (MOAYJisl), CTPYKTYPHPOBaHHOe MO TemaMm (pa3zejaM) ¢ YKa3aHHEM
OTBEJCHHOIr0 Ha HUX KOJIMYeCTBAa aKaJeMUYeCKHX 4YacOB M BH/I0B Y4eOHbIX 3aHATHII

4.1 CTpyKTYypa H TeMaTHYeCKHU MJIAaH KOHTAKTHOMN M CaMOCTOSITeJILHON PaGoThI 0 TUCHHUILTUHE (MOILYJIIO)
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1. [Tema 1. Haganmsnsrit Ha6op NI myRIO. 7 2 0 2 4

2. |Tema 2. PaGota ¢ maTynkaMu 7 2 0 2 4

3. [Tema 3. Habop mexarponuku NI myRIO 7 2 0 2 4

4. |Tema 4. Pactumpenssiii Habop mexarponuku NI myRIO 7 2 0 2 4

5. [Tema 5. Habop BctpanBaembix cucteM NI myRIO 7 2 0 2 4
Tewma 6. aTEpdeiickl BcTpanBaeMbBIX CHCTEM Ha TIpUMeEpe

6. 7 2 0 2 4

[paboTHI C HKpaHOM
7 Tewma 7. IHTEpdeiicel BCTpauBaeMbIX CHCTEM Ha IIPUMeEpe 7 2 0 2 4
" |pa3nuuHBIX ycTpOHCTB

8. [Tema 8. JlononHUTENBHBIE YCTPOKHCTBA 7 2 0 2 4

9. [Tema 9. men 1t KOMITJIEKCHOTO TPOEKTa 7 2 0 2 4

Mroro: 72 aca. 18 0 18 36

4.2 CoaepsxkaHue JUCHUIIMHBI (MOTYJIs1)

Tema 1. Hauanbubiii Ha6op NI myRIO.

PaccmatpuBaercst cBeroamda wimu cBeromsnydaromuii guox (CH, CUJ; aurn. light-emitting diode, LED) -
MIOJTYTIPOBOIHUKOBEIM MPHOOP € 3IEKTPOHHO-IBIPOYHBIM IEPEXOJ0M, CO3MAIOUINH ONTHYECKOE U3Iy4YeHHE IIpH
MIPOITYCKaHUH Yepe3 HEro NIEKTPUUECKOT0 TOKa B MPSMOM HAIpPaBJICHWH, a TAK)KE€ CEMHCEIMEHTHBIH CBETOIMOIHBIN
JIUCIUIEH, HA)KUMHas KHonka, DIP-niepexitoyarenu 1 noTeHIMOMETP

Tema 2. PaboTta ¢ jaTuyukamu

Tepmope3ucTop, BHINOIHEHHBIN B BU/Ie OyCHHKH, MMOKPBITON STIOKCHIHON CMOJIOH - MOJIYIpPOBOIHUKOBBIN ITpHoOp,
IIEKTPUUECKOE CONPOTHBIICHNE KOTOPOTO M3MEHSETCS B 3aBHCUMOCTH OT €r0 TeMreparypbl. PDoToasieMeHT. DIeKTpeTHbIH
Mukpodon. 3ymmep/munamuk. IloBoporHblii perynsrop. PoronpepsBatens. Jarunk Xomma. IIbe3o3nekTpuueckuii
JTATYHK.

Tema 3. HaOop mexarponukn NI myRIO

CepBONpHUBOJ WIIK CIEAANINI TPABOJ - MEXaHUYECKUH MPHUBOJ C aBTOMaTHYECKOH KOPPEKLHUEH COCTOSHHS 4Yepe3
BHYTPEHHIOIO OTPHIATEIHHYI0 OOpaTHYIO CBSI3b, B COOTBETCTBHHU C MapaMeTpaMH, 3aJaHHBIMU U3BHEe. H-MocT U mMoTop-
peaykrop. MK-nansHOMEp. YibTpa3ByKOBOH JAJIBHOMEDP - OH IIOCBUIAET YJBTPa3BYKOBYIO BOJHY M CUMTAET BpeMs, 3a
KOTOpPOE€ BOJIHA BO3BPATHUTCA. 3Has CKOPOCTh 3BYKa M BpPEMs, 3a KOTOPOE BOJIHA MPUIILIA 0OPATHO, MOXXHO PAaCCUUTAThH
paccTosiHHe 10 O0BEKTa.

Tema 4. Paciuupennslii Ha6op mexarponuxu NI myRIO



AxcenepOMeTp - mpuOOp, H3MEPSIOMINA MPOSKUUIO KaXyIIErocs YCKOPeHHs (Pa3HOCTH MEXIY HCTHHHBIM
YCKOpEHHEM O0BEKTa M TpaBUTALMOHHBIM ycKopeHueM). Kak mpaBmilo, akcelepoMeTp NpeACTaBiIsieT Cco0oi
YyBCTBUTEIbHYIO MACCy, 3aKPEIIEHHYIO B YIPYroM nojsece. OTKIOHEHUE MaCChl OT €€ MepBOHAYATIBHOTO MOJIOKEHHS IPU
HAJIMYUH KaXYIIETOCsS YCKOpeHHs HecéT WHGOPMAIMI0 O BEIW4YWHE 3Toro yckopeHus. ['mpockom. Kommac. [latumk
OCBEIIEHHOCTH

Tema S. Ha0op BecrpanBaembix cucteM NI myRIO

PaccmarpuBaercss pabota ¢ KJIaBHATypOH M MaTpHuIeld CBETOAMOIOB. VICIONB3YIOT MATPHUYHYIO 3JIaCTHYHYIO 16
KHOIIOYHYIO KJIaBHATypy UL CO3/JaHMS KOJOBBIX 3aMKOB, YNPABICHUS JJIEMEHTaMH YMHOTO AOMa M poOoTamMu. A
CBETOJIMOAHYIO MaTpHILy, IPEICTABIIAIONIYIO COOOH IEMOYKY M3 IECTUAECITH YEThIPEX KPACHBIX CBETOAMOJIOB, COOpaHHas
Ha OJTHOM MOJIyJIe, HCIIOJIB3YIOT JJIsl BBIBOJIa HH(POPMAIIHH.

Tema 6. UuTepdeiicbl BcTpanBaeMbIX CHCTEM HA MpUMepe padoThI ¢ IKPAHOM

KuIKOKpUCTAIUTMYECKUH NTUCIUIEH - JHUCIUICH Ha OCHOBE JKMJAKHUX KpUCTAIOB. Jlucmiield Ha »KMAKUX KpHCTauIax
UCTIONBb3YeTCs JUIsl OTOOpaKeHUs Tpad)uuecKoll WM TEeKCTOBOH MH(OpMaluK B KOMIBIOTEPHBIX MOHHTOpax (Takke W B
HOyTOYKax), TeneBH3opax, TeiedoHax, HU(PPOBBIX (oToammaparax, 3JIEKTPOHHBIX KHUTAX, HABUTaTOpax, IUIAHIIETaXx,
AJIEKTPOHHBIX MEPEBOAYMKAX, KaJbKYIATOpaxX, yacaX M T.I., a TaKKe BO MHOTHMX JIPYTHX JJIEKTPOHHBIX YCTPOHMCTBaX.
CumBomeHbt XKXK-mucteit - maTtepdeiic UART. CumBonpreni JKK-gucmnert - maTepdetic SPI. CumBomsabIN JKK-
IUCTIIeH - mHTepdelic MHEL.

Tema 7. UHTepdelicbl BcTpanBaeMbIX CHCTEM HA IPUMepe Pa3In4YHbIX YCTPOICTB

Monyns Bluetooth. Bluetooth - mpowmsBoacTBeHHas crernudukanus OECIPOBOMHBIX IEPCOHATBHBIX CETEH,
obecrieunBaeT oOMEeH HH(pOpMamMed MEXIy TaKUMH YCTPOWCTBaMH, KakK IEpCOHAIbHbIE KOMIBIOTEPHI, MOOWIBHBIE
TeseOHbBI, MHTEPHET-TIIAHIIETHI, TIPUHTEPHI, TH(PPOBBIE (OTOANNAPATHI, MBIIIKH, KIaBHATYPHI, [HKOWCTHKU, HAYIIHHUKH,
TapHUTYPHl U aKyCTHYECKUX CHUCTEM Ha HaAEXHOW, OECIUIaTHOW, MOBCEMECTHO JIOCTYMHOH pajno4acToTe Ui ONMKHEH
cesi3u. [locnenoBarenbuas namsite EEPROM. Ludposoii notenmometp. TemnepaTypHblit gatank. MOMC-MukpodoH.

Tema 8. lonosinuTe/ibHBIE yCTPOiicTBA

USB-(nem-Hakonurenp - 3alOMHHAIONICE YCTPOHCTBO, MCIONB3YIONIEe B KAUCCTBE HOCUTENS (IeII-MaMsTh, H
MOJIKJII0YaeMOe K KOMIIBIOTEPY WJIM MHOMY CUMTHIBAIOLIEMY YCTpPOMCTBY 1o uHTepdeiicy USB, mpuiieamee Ha 3aMeHy
¢urormu-nuckam. dmm-aakonuTean USB 00bIYHO ABISIOTCS CHEMHBIMU M IIEPE3aNHUCHIBAEMBIMU, U (PU3NUECKH HAMHOTO
MEHbIIIe, YeM ONTHIecKuil muck. Bed-kamepa. GPS-npuemanmK.

Tema 9. Uneu 1Jis1 KOMILJIEKCHOTO MPOCKTa

IopraruBHEIA M3MepuTenbHBIN Mpubdop. becripoBomHoit naTamk. Peructparop manubix. Yace! ¢ mogmepkkoit NTP.
Cucrema syeKkTpoHHOTO yrpasieHus. LludpoBoit tepmomerp. 3D-kontpomutep mBera. Ckanep QR-koma. QR-xonm -
TOBAapHBIN 3HAK JUIA THIA MAaTPUYHBIX MITPUXKOAOB (MJIM JIBYMEPHBIX IITPUXKOIOB), M3HAYAIBHO Pa3padOTAHHBIX IS
aBTOMOOWJIbHON TmpoMblluieHHOCTH Snonun. IllTpuxkox - cuuThiBaeMas MAalIMHOW ONTHYECKas METKa, CoJepiKarias
nHpopmanuio 06 00beKTe, K KOTOpOMYy OHa mnpuBsizaHa. QR-Koja HCIONB3yeT uYeThIpe CTaHIAPTH3MPOBAHHBIX PEKUMA
KOJIMpOBaHUs (YUCIOBOH, OYKBEHHO-IIM(PPOBOIA, IBOMYHBIN M KaH/31) ISl 3)(HEKTUBHOTO XpaHEHUsI JAHHBIX; MOTYT TaK¥Ke
HCTIONB30BaThCS PACIINPEHUS.

5. IlepevyeHb Y4eOHO-METOAMYECKOr0 oOOecmeYeHUsl [JIsl CAMOCTOSATENLHOW pPaGoThl 00y4YalOUIUXCS 1O
JUCHUITHHE (MOYJTI0)

CamocrostenbHass pabora 0OYYalOIIMXCS BBIMOJHAETCS 110 33JaHUI0O M TPH  METOJMYECKOM PYKOBOZCTBE
npernogasaTens, HO 0e3 ero HemocpencTBeHHoro ydactus. CamocrosrtensHas paboTa ToApasjensercss Ha
CaMOCTOSATENLHYIO Pa0dOTy Ha ayAWTOPHBIX 3aHATHSAX W HA BHEAYIUTOPHYIO CaMOCTOSTENbHYIO padoTy. CamocTosTebHAs
pabora oOy4arommxcs BKIFOYAET KaK ITOJHOCTBIO CAMOCTOSTENIbHOE OCBOCHHE OTAEIBHBIX TeM (Pa3/elioB) MUCHUIIIHHEL,
TaK ¥ IpopaboOTKy TeM (pa3/ieiioB), OCBAUBAEMBIX BO BPEMs ayIUTOPHON paboThl. Bo Bpemsi caMOCTOSATEIBHON PabOThI
oOyuaromuecss 4WTalOT M KOHCHEKTHPYIOT Y4eOHyI0, Hay4YHYI0 M CIIPaBOYHYIO JIMUTEPATypy, BBINOJHAIOT 3aJaHus,
HaTpaBJIeHHBIE HA 3aKpeIUICHHE 3HAHUH M OTPAaOOTKYy YMEHHWH M HaBBIKOB, TOTOBSTCA K TEKYIIEMY U NPOMEXYTOYHOMY
KOHTPOJIIO 110 TUCIUILINHE.

Opranu3anusi caMOCTOSTENbHON paboThl 00YYaIOLIMXCsl PErJIaMEeHTUPYETCsl HOPMAaTHBHBIMU IOKYMEHTaMH, yueOHO-
METOMYECKOHN JINTepaTypOi U 3NEKTPOHHBIMH 00pa30BaTEIFHBIMH PECypCaMu, BKITFOUAs:

[Nopsitok opraHM3alii M OCYIIECTBICHHS 00pa30BaTENbHOM JESTENLHOCTH 10 00pa3oBaTeNIbHBIM IIPOrpaMMaM
BHICIIEro 00pa3oBaHWsl — TMporpaMmaM OakajlaBpuara, IporpaMMaM CIIEIHINTETa, IPOrpaMMaM MarucTpaTypsl
(YTBepK/IeHHBIH NpHKa3oM MUHHCTEpCTBa HayKHM M Bblcuiero obOpaszoBanus Poccuiickoit dexnepanum ot 6 amnpens 2021
roja Ne 245)

VYcraB  ¢enepanbHOrO  rocyJapcTBEHHOTO — aBTOHOMHOTO — oOpasoBarenbHOro — yupexxaeHus —"Kazanckwmit
(ITpuBomxckmii) penepanbHbI yHUBEpCUTET"

IIpaBuna BHYTpeHHero pacmopsiika (eaepasbHOTO TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTEIbHOTO
YUpeXAeHUs BhICIIEro npodeccruonansHoro odpasosanus "Kazanckuii (IIpuBomxckwuii) GenepanbHbI yHHBEpCHTeT"

JlokanpHbIe HOpMaTHBHBIE akThl Kazanckoro (IIpuBoimkckoro) denepaabHOTO YHHBEPCUTETA



6. ®oH/1 OLIEHOYHBIX CPECTB MO JUCHHUILINHE (MOIYJIIO)

@DOoHIl OLEHOYHBIX CPEACTB IO IUCHUILIMHE (MOMIYIIO) BKIJIIOYAET OLCHOYHBIC MaTephalbl, HAIllPaBICHHbIC HA
MIPOBEPKY OCBOCHUS KOMIIETCHIMH, B TOM 4YHCJIE 3HaHWH, YMEHHH M HaBBIKOB. (DOHJA OICHOYHBIX CPEICTB BKIIIOYACT
OILIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS M OLICHOYHBIE CPECTBA IPOMEKYTOUHOH aTTECTAIIH.

B ¢oHze o11eHOYHBIX CPEICTB CONEPKUTCS Clieayronas HHdopmanus:

- COOTBETCTBHE KOMIICTEHIINH IITAHMUPYEMBIM Pe3yIbTaTaM 00ydeHHs IO TUCLHUILIHHE (MOIYIIIO);
- KpUTEPUH OLIEHUBAHUS COPMUPOBAHHOCTH KOMIIETCHIIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKH 110 JUCLUIIHHE (MOAYJIIO);

- ONMCAaHUE MOPSIKa IPUMEHEHHS 1 IPOLEAYPHI OLECHUBAHMS IS K&KIOTO OLIEHOYHOTO CPECTBA;
- KpUTEPHUH OLICHUBAHUS JUIs KAXJIOTO OLIEHOYHOT'O CPEJICTBA;

- COAEpXKAaHWE OIECHOYHBIX CPEACTB, BKJIIOYAs TpPeOOBAaHWS, NPEIBABIIEMbIC K NEHCTBHAM OOyYarOIINXCS,
JIEMOHCTPUPYEMBIM PE3yJIbTaTaM, 3a/laHNsI Pa3INIHBIX THIIOB.

@DOHZ OIIEHOYHBIX CPEICTB MO MUCHUIUINHE HaxoanuTcs B [Iprmioxernn 1 k mporpaMMe TUCIMIDIMHEL (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOX0AMMOM AJISl OCBOCHUS AUCUMILIMHBI (MOLYJI51)

OcBoeHUE JAUCHUIUIMHEI (MOJYIIS) MpEAIoaraeT U3y4eHHue OCHOBHOM M JIOTIOJHUTENILHOM y4eOHOW JHTeparyphl.
Jluteparypa MOXKeT OBITh JOCTYIIHA OOYUYAIOLIIMMCS B OJTHOM M3 IBYX BapHaHTOB (JINOO B 00OUX M3 HHX):

- B JJICKTPOHHOM BHJAC - YCPE3 DIICKTPOHHBIC OHONIMOTEYHBIE CHCTEMBbI HAa OCHOBAaHHM 3aKIIOUEHHBIX KDY
JAOTOBOPOB € HpaBOO6J’IaZ[aT€J'I$IMI/I;

- B TIeYaTHOM Buje - B Hayunoit 6ubnuoreke Enadyxckoro nacturyra KOY. O6yuaroniuecs Mony4anT yIeOHYO
JUTEpaTypy Ha abOHEMEHTE II0 YUTATEIbCKMM OWJIeTaM B COOTBETCTBHHM C TMpaBHJIAMH I0JIb30BaHMs HaydHoit
OUOINOTEKO.

DJeKTPOHHbBIE M3JIaHUsl AOCTYIHBI AUCTAHIIMOHHO U3 JIFOOOW TOYKH MPU BBEACHHH 00YYaIOMIMMCS CBOETO JIOTHHA U
napojs OT JMYHOro KaOuHera B cucreMe "DJeKTpoHHBIH yHuBepcureT". Ilpn HCIONIb30BaHMM TNEYATHBIX H3JaHUM
OubnroTeuHpli (GOHI AOJKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3eMmmusipa Ha KaKAoTo
o0ydarorierocs U3 4ucia Jinll, OJHOBPEMEHHO OCYIIECTBISIONIMX OCBOCHUE JAHHON JUCLUILIHHBI (MOIYJIA).

[lepeueHb OCHOBHOW W JIOTOJHHUTENLHON Y4eOHOW JHTEpaTypbl, HEOOXOIUMOI IUIi OCBOCHHUS JWUCLHUILTHHBI
(Momyiist), Haxomutces B [Ipunoskernn 2 k paboueii mporpaMMe AUCHUILUTHHBL. OH MOAJICKAT OOHOBJICHUIO NP H3MCHECHUH
ycioBuid goropopoB KOV ¢ mpaBooOiagarensiMu 3JIEKTPOHHBIX M3JaHWH M HPH M3MEHEHHHM KOMIUICKTOBaHHUS (OHIIOB
Hayunoti 6ubnuorexu Enadysxckoro nacruryra KOVY.

8. Ilepeuenb pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHOW ceTu "UHTepHeT", HEOOXOAUMBIX IS
OCBOEHHSI TUCHUTIMHBI (MOILYJIsA)

OOyueHune cucTeMaM YIpaBlIeHHUs 1 MexaTpoHuke - http://www.ni.com
OmnJaiit Kypesl 10 00ydeHunio poboToTexuuke - http://www.intuit.ru
OCHOBBI MEXaTPOHUKH M POOOTOTEXHHKH - https://stepik.org/course/83993/promo

9. Meroanyeckue yKazaHus AJ1sl 00y4ar0MXcsl 10 OCBOEHUIO TUCHUIIUHBI (MOAYJIsT)

Bua pador MeToanyeckue peKoMeHaaluu

B (911701 B xo/me NEeKIMOHHBIX 3aHATHHA CIEAyeT BECTH KOHCIEKTHpOBaHWE ydeOHOro Martepuana. OOpamath
BHUMaHHE Ha KaTeropuH, (HOPMYJIMPOBKH, PACKPBIBAIOLINE COJIEPXKAHHE TEMBbl, HAy4HBIC BBIBOABI U
MpaKTHYECKHEe peKoMeHanuy. JKenarenbHO OCTaBUTh B pPa00OYMX KOHCHEKTAaX IOJIsI, HA KOTOPBIX AeNaTh
MIOMETKHU U3 PEKOMEHIOBAHHOM JITUTEPATYPBI, JONOIHAIOIINAE MaTepHal IPOCIYIIaHHON JTEKIHH, a TAKKe
MOJUepKUBAONIe 0coOyl0 BaXHOCTh TEX WIM MHBIX TEOPETHYECKHX IIOJIOKeHUH. 3anaBaTh
IIPENoIaBaTeN0 YTOYHAOUINE BOMPOCH] C HENBI0 YACHEHH TEOPETUUECKUX MOJN0KEHUH, IPaKTHYECKUX
PEKOMEHIAINH, pa3pelleHns NpoOJIEMHBIX cUTyanuil. B Xoae MOATOTOBKM K JICKIIMOHHBIM 3aHATHIM
ITOBTOPUTHh HW3JI0KEHHBIH paHee y4eOHBIN MaTepHhal, 0O3HAKOMHUTHCS C OCHOBHOM M JOMOJHHUTEIBHOM
TuTepaTypoi, uH(pOpMarMed W3 PEKOMEHIIOBAHHBIX VIHTEpHET-pecypcoB IO W3YYCHHOW TeMe.
JopabaTeIBaTh CBOIl KOHCIEKT JIEKIIMH, JIeNas B HEM COOTBETCTBYIOIIME 3aIHCH W3 PEKOMEHIOBAHHOM
OCHOBHOMH | JIOTIOJTHUTEIHHOU JUTEpaTyphl, MHTEpHET-pecypcoB MO MPOOIEMHBIM BOITPOCAM.

naboparopuble | BeimomHenne mabopaTopHbIX pabOT HampaBlIeHO HAa 0000IIeHHe, CHUCTEMaTH3aIuIo, YIIIyOJieHue

paboTe! TEOPETHYECKUX 3HAHWH; (opMHpOBaHWE YMEHHH MPHUMEHSTH IOJydeHHbIE 3HAHHWSA B TPAKTHYECKON
NEeSITeIbHOCTH; PAa3BUTHE AHATUTHYECKHUX, MPOCKTHPOBOYHBIX, KOHCTPYKTUBHBIX YMEHHUH; BBIPAOOTKY
CaMOCTOATCIIBHOCTH, OTBETCTBECHHOCTH U TBOp‘IeCKOﬁ WHUIINATUBBI. B XO0€ BBIIIOJIHCHUA na6opaTopHoﬁ
paboThl CTYAEHT JOJDKEH TPOSBUTH YMEHHE CaMOCTOATEIbHO paboTaTh ¢ y4eOHOH W HaydHOU
nutepatypol, WHTepHeT-pecypcamMu, NPOJEMOHCTPUPOBATh HABBIKM BJIAJCHUS KOMIIBIOTEPHOM



http://www.ni.com/
http://www.intuit.ru/
https://stepik.org/course/83993/promo

Bupn pabor MeTtoanyecKue peKOMeHIANUH

TEXHUKOH M MaKeTaMH NMPUKJIaJHbIX IIPOrpaMM COOTBETCTBYIOLIEro HazHaueHMs. KOHTpOJIbHOM TOUYKOM
nmabopaTOpHOI PabOTHI ABNIAETCS €€ 3aIlUTa. 3aIllyuTa MPOBOIUTCA B YCTHOHW (opMe: CTYHCHT MOJDKEH
yMeTb OOBSICHUTh H 000CHOBATH KaXKIBIH BHITOJTHEHHBIN 3TAIl paOOTHI.

camocros- | CamocTostensHas paboTa Mo JaHHOW AMCIMIUIMHE BKIIIOYAET: IIOBTOPEHUE TEOPETUUECKOI0 MaTepuaa;
TenbHast paboTa| HOATOTOBKA K NPAKTHYECKUM 3aHATHSIM; pElIeHHE 3aiad, BBLIAHHBIX Ha IPAKTHYECKUX 3aHATHSAX;
MOATOTOBKAa K IMHCBMEHHBIM pPaboTaM, MOJATrOTOBKa K 3k3ameHaM. JIrobast ¢opma camocTosTensHOMH
paboThl HaYMHACTCS C W3YyYCHHWS KOHCIIEKTA JIEKIUH, COOTBETCTBYIOIIEH ydeOHON u HaydHOI
JIUTEpaTypel, a Takke WH(POpPMAIMKM W3 PEKOMEHIOBaHHbIX VHTepHeT-pecypcoB. Bo Bcex
PEKOMEHIYEMBIX YYeOHHKAaX M YYEOHBIX IMOCOOHMAX COIEP)KaTcs KOHTPONBHBIE BONPOCHI, KOTOPBIE
MIOMOTAIOT TOBTOPHUTH KIFOUEBBIE MOMEHTHI COOTBETCTBYIOIIEH TEMBI, M TIPAKTUYECKHE 3a/aHM,
HAaIleJICHHbIE Ha BBIBJICHHE JIOTHYECKUX B3aUMOCBS3EH.

3a4geT 3adeT IpOBOIHTCS B yCTHOH popme 1Mo OmiieraMm, B KOTOPBIX COAEPIKATCS BOIPOCH (3aIaHUs) II0 BCEMY
pasneny aucouIuIMHbL. OLIEHHBAETCs BIaJCHHE TEOPETHYSCKUM MAaTEpHAIOM, er0 CUCTEMHOE OCBOCHHE,
B3aMMOCBS3b OCHOBHBIX MNOHATHH IUCHUIUIMHBEI, CHOCOOHOCTh NPHMEHSTH 3HAHHMSA M YMEHUS HpH
pELICHUH NPAKTHYECKHUX 3aJaHuii, IPHOOPETCHUE HABBIKOB CAMOCTOATEIBHOM paGoThl. s MOArOTOBKH
K 9K3aMEHY PEKOMEH/IyeTCsl IOBTOPUTD BeCh YUeOHbIH MaTepuall 1o AUCILMIUINHE, a TAK)Ke HCII0JIb30BATh
OCHOBHYIO ¥ JIOTIOJIHUTENBHYIO JINTEPATYpPy, HHOOPMAINIO U3 PEKOMEH/I0BaHHBIX MIHTepHET-pecypcoB.

10. IlepeyeHb HMH(OPMALMOHHBIX TEXHOJIOIHH, HCIOJIb3yeMbIX NPH OCYUIeCTBJEHHU 00Pa30BATENbHOIO
npouecca Mo AMCHUILIMHEe (MOIYJI0), BKJIOYasi NepedyeHb NPOrPAMMHOI0O o0ecneyeHMss M HMH(OPMALMOHHBIX
CIPABOYHBIX cHUCTeM (MPH HEOOXOAUMOCTH)

[Tepeuenp MHGOPMAIMOHHBIX TEXHOJIOTHH, MCHOJNB3YEMBIX MPU OCYIIECTBICHUH 00pa30BaTEIBHOrO Mpolecca Io
JUCLUILIMHE (MOAYIIO), BKIIOYas IEpPEedYeHb MPOrpaMMHOro olecrieueHHss ¥ WH()OPMALMOHHBIX CIIPaBOYHBIX CUCTEM,
npexacTasieH B [Ipunoxxenun 3 x paboyeld mporpaMme TUCHUIIIMHBL (MOTYJIA).

11. Onucanue MaTepUAJIbLHO-TEXHHUYECKOI 0a3bl, HeOOXOAMMOHN /IJIsl OCylIecTBJIeHHs] 00pPa30BaTeIbHOIO
npouecca no AMCHUIINHe (MOYJII0)

VYuebnas ayauropus (aya. 308, 423600, Pecriyonuka Tarapcran, r. Enabyra, yi. Crpourenei, a.16)

JUIS TIPOBEIICHUS 3aHSATHH CEMHMHAPCKOTO THIIA, MPOBEICHUS TPYNIOBBIX W WHIVUBHIYAIBHBIX KOHCYJIbTAIWH,
MPOBEJICHUSI TEKYIIEr0 KOHTPOJIST K IPOMEXYTOYHOM aTTeCcTaliuu

Kommiekt mebenu (mocanounsix Mect) — 30 wt. Komrmiekr mebenu (IocagodHbIX MecT) Uil mpenojasarens — 1
wit. Kagenpa (tpubyna) — 1 wt. [Ipoekrop Optoma TS 526. Hoyroyk ICL Raybook Pi155 — 1 wit. KomnbsrorepHsiii cron —
1 wr. Menosas pocka. Dxpad. Kpecno-pyns. Crenasl — 20 mr. Bepcrak yHuBepcanpHbplii — 1 wmt. Cremnax s
9KCITIOHATOB — 2 IMIT. Y4eOHO-HarisiHble Tocobus. Beixox B MIHTEpHET, BHYTPHUBY30BCKasi KOMITBIOTEPHAS CETh, JOCTYI B
IEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELy.

VYuebnast aymuropust (aya. 209, 423600, Pecny6nuka Tartapcran, r. EnaGyra, ymn. Crpouteneid, n.16) s
MIPOBEJICHUS 3aHSATHH  CEMHHAPCKOTO THIIA, NPOBEACHHS TPYNIOBBIX M WHAWBUAYAIbHBIX KOHCYJbTAIMH, NMPOBEICHUS
TEKYIIEro KOHTPOJIS ¥ MPOMEeXyTouHo# aTtectanmu (LleHTp 00pa3zoBaTenbHON pOOOTOTEXHHUKN)

Kommnekt mebenn (mocagodnbix Mect) — 11 mr., koMruekT Mebenu (MocagoyHbIX MECT) I mpernogasatens — 1
IIT., KOMIbOTEPel — 11 mT., crom mis o0OpyaoBaHUsS — 3 MIT.; CTOJA OOJBMIOW — 3 mT., mKad MeTALIHYCCKHIA
JIBYXCTBOPUATHINA — | IT., CTEH B! — 5 TIT., BeIIaigKa AepeBsiHHas — | 1IT., MapKepHas 10CKa, JabopaTopHoe 000pya0BaHUE.

IMomerienne Il caMOCTOsATENbHOW pabotel (aya. 105, 423600, Pecnybnuka Tarapcran, r. Emabyra, yi.
Crpowuteneii, 1.16). ITocamounsix mect — 23 mr. KoMiutekt mebenu (ocagoyHBIX MECT) AJIS mpemogaBatens — 1 mT.
Kadenpa (tpubyna) — 1 mr. Kommsiotepsr: CGP Business — 13 mt. Mouutop: AOC E 2343F — 13 wr. IIpoektop: Acer
X110P — 1 mrr. UurepaktuBHas pocka Panasonic Elite Panaboard UB-T 880-G77. MapkepHnas nocka. Beixon B UHTepHer,
BHYTPUBY30BCKasi KOMIBIOTEPHAsI CETh, JOCTYI B 3JIEKTPOHHYIO MH(POPMAMOHHO-00pa30BaTEIbHYIO Cpeny.

12. CpencrBa aganranuy NpenofaBaHus AMCHHUILIMHBI K NOTPEeOHOCTAM 00y4alomuxcs HHBAJINIOB U JIHII C
OrpaHMYeHHbIMHU BO3MOKHOCTSIMM 3/10POBbS

IIpn HeoOxommMocTH B 00pa30BAaTENbHOM TMPOIECCE TNPHMEHSIOTCS CISAYIOIIHE METOABl M TEXHOJOTHH,
obJeryaroniue BOCTIpUSATHE WHPOPMAIUK OO0YUJAIONUMUCS WHBAIMIAMU U JHUIIAMH C OTPAHWMYEHHBIMH BO3MOXKHOCTSIMHU
3]I0POBbS:

- CO3/IaHHME TEKCTOBOH BEpCHM JIIOOOTO HETEKCTOBOTO KOHTEHTa JUIi €ro BO3MOXHOTO MpeoOpa3oBaHHS B
aNbTepHATHBHBIE (DOPMBI, yIOOHBIE [T PA3IMIHBIX ITOJIb30BaTENeH;

- CO3JJaHHUC KOHTCHTA, KOTOpHﬁ MOXXHO IMPCACTAaBUTL B pa3IMYHbIX BHUAAX 0e3 NOTEPU AAaHHBIX WJIN CTPYKTYPBHI,
npeayCcCMOTpETb BO3MOKHOCTDH MaCIlITa6I/Ip0BaHI/I$I TCKCTA H I/I306P21)K€HHI7[ 0e3 NOTEpU KadyeCTBa, IMPCAYCMOTPETH




JAOCTYINHOCTDb YIIPABJICHUSA KOHTCHTOM C KJIaBUATYPbI;

- CO3J]aHMe BO3MOXXHOCTEH Il 00y4aromuXcsl BOCIIPHHUMATH OAHY H Ty K€ MH(POPMAITHIO U3 Pa3HBIX HCTOYHUKOB -
HaTpuUMep, Tak, YTOOBI JIMIA ¢ HAPYUICHWSAMH CiIyXa IOJNydald HWHOOPMAIMIO BHU3YallbHO, C HAPYIICHUSAMH 3pCHUS -
ayIuaibHO;

- TPUMEHEHHE TMPOTPAMMHBIX CpEACTB, OOECIIEUMBAIOIINX BO3MOXKHOCTH OCBOCHHSI HABBIKOB W yMCHHH,
(dopMupyeMBIX AWCHMIUIMHON, 3a CYET aJbTEPHATHUBHBIX CIIOCOOOB, B TOM 4YHCJIE BHUPTYalbHBIX JabopaTopuil u
CHUMYJISILIMOHHBIX TEXHOJIOTHH;

- TpPHMEHEHHE [UCTAHIMOHHBIX O00pa3oBaTENBHBIX TEXHOJNOTHH JuIsl TMepenadyn WH(opManuy, OpraHU3aluH
pa3nuuHbIX (OpM MHTEpaKTHBHOW KOHTAaKTHOW pabOThl 0Oydaromierocsi ¢ NperojaBaTeleM, B TOM 4YHCIIE BEOWHApOB,
KOTOpBIE MOTYT OBITh HCIIOJIB30BaHBI JUIA MPOBEIACHUS BHPTYATIbHBIX JIEKIHWH C BO3MOXXHOCTBIO B3aMMOIEHCTBHS BCEX
YYaCTHHKOB JNCTAHIIMOHHOTO OOY4YCHHMs, MPOBEICHNUS CEMUHAPOB, BEICTYIUICHHS C JOKJIAJaM{ M 3aIIUTHl BHIIIOJTHEHHBIX
paboT, MpOBEICHUS TPEHUHTOB, OPTaHU3AINN KOJUIEKTUBHON paboTHI;

-  HOPUMEHCHHUC JUCTAHIMOHHBIX OGpa?;OBaTeJ'ILHI)IX TEXHOJIOTHH UId OpraHu3alnu (l)OpM TCKYLIEro H
MMPOMCIKYTOYHOT'O KOHTPOJIA;

- YBEIMYCHHUE TPOAOIDKUTEIIBHOCTH CHavdu O6y‘-Ia}OH.II/IMCSI WHBAJIUAOM WJIX JIHOOM C OrpaHUYCHHBIMUA
BO3MOXKHOCTAMU 3J0POBbA q)OpM HpOMe)I(yTO‘{HOﬁ aTTCCTAallUU 110 OTHOLICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTCIIBHOCTU UX
caadu:

- MPOMOJDKUTENLHOCTH CHa4yM 3a4éTa WM 9K3aMeHa, TPOBOANMOTO B MHCBMEHHON (opme, - He Gosee geM Ha 90
MHHYT;

- MPOAOIKUTEIBHOCTH TMOATOTOBKH OOYUaromerocss K OTBETY Ha 3a4éTe WM DK3aMEHE, MPOBOAMMOM B YCTHOM
¢dopme, - He Oonee yeM Ha 20 MUHYT;

- IPOJIOJDKUTENBEHOCTH BBICTYILICHHUS 00y4aroLerocs py 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MUHYT.

IIporpamma coctaBieHa B coorBercTBuH ¢ TpeboBaHmsME PI'OC BO u y4eOHBIM IUTAHOM IO HAIPABICHUIO
44.03.01 "ITegaroruueckoe obpa3oBanue U MPoduiIr0 MOAroToBKH " TEeXHOIOT s U pOOOTOTEXHHKA".

Ipunoocenue 1



K pabouell npoepamme OUCYUNIUHBL (MOOYIsL)
b51.0.08.07 IIpoepammnoe obecneuenue mexampoHuvix u
pobOmMomexHuYecKux cucmem

MMHHUCTEPCTBO HAYKU U BBICIIIET'O OBPA3OBAHMS POCCUNCKOUN ®EIEPAILIAMN
denepanpHOE TOCYyJApPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEkKACHHE BBICIIET0 00pa30BaHMs
«Kazanckuii (ITpuBomkckmii) peaepanbHbIi YHUBEPCUTET
EnaOysxckuil HHCTHTYT ((uuan)

DoHJ OLEHOYHBIX CpPEACTB 0 TUCUHUILINHE (MOIIyJIlO)

51.0.08.07 IIporpamMHoe o0ecneyeHre MEXaTPOHHBIX H POOOTOTEXHUYECKUX

Hanpasnernune moarorosku: 44.03.01 - [Tegaroruueckoe oOpa3oBaHue
Ipodwis noaroroBku: TexXHOIOTHS U POOOTOTEXHUKA
Kpanmndukanus BHITyCKHHKA: OaKamaBp

dopma o0ydeHUs: OUHAS

SI3bIK OOyUeHHS: PyCCKUI

I'ox Havana oOy4yenus mo oOpa3oBaTenbHOM nporpamme: 2025



COJEPKXAHUE

1. CooTBeTCTBHE KOMIIETCHIUH IITAHUPYEMBIM pe3yIbTaTaM 00ydIeHHS 110 TUCIHIUTHHE (MOJIYITIO)
2. Kputepun oneHrBaHUs CPOPMHUPOBAHHOCTH KOMITETCHITHI

3. Pacnpenenenure onieHOK 3a POPMBI TEKYILETO KOHTPOJIS U IIPOMEKYTOUHYIO aTTECTAIHIO
4. OueHOYHBIE CPEICTBA, HOPSIOK X IPUMEHEHHS M KPUTEPUH OLICHUBAHUS

4.1. OueHouHbIe CpeACTBA TEKYIIETO KOHTPOJIS
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4.2. OnieHOYHBIE CPEACTBA IIPOMEKYTOYHOH aTTeCTaINH
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4.2.1.1. ITopAanok mpoBeIeHUS.

4.2.1.2. Kputepun OlleHUBaHHUS.



1. CooTBeTcTBHE KOMIIETEHIIHIT INIAHUPYEMbIM pe3yJibTaTaM 00y4YeHus M0 JUCHUILTHHE (MOIYJII0)

Kox m
KOMIIeTeHIIMH

HAaMMCHOBAHHE

IIpoBepsiemble pe3yJbTaTbl 00y4eHHs AJs JAHHOI
JAUCHUIIMHBI

OneHoYHBIE CPeICTBA TEKYLIEro KOHTPOJIS
1 MPOMEKYTOUHOI aTTecTAIINH

OIIK-9 Cnocoben
MOHMMATh NPUHIINIIBI
paboTHI COBpEMEHHBIX
HHPOPMAITNOHHBIX
TEXHOJIOTUH 1
HCTIONH30BATh UX IS
pemeHus 3aga4d
po¢eCCHOHATBHOM
JIeSITEIEHOCTH

3HaTh NPUHLIUIIBI IOUCKA, KPUTUYECKOTO aHaIHU3a
U cuHTe3a MH(POPMAIMU, METOIUKH CUCTEMHOTO
MOJXO0A AJISl PELICHHSI CTAHAAPTHBIX U
HECTaHJAPTHBIX 33734 C MCIOIb30BaHUEM
MIPOTrPaMMHOTO 00ECIIEYEHHUSI MEXaTPOHHBIX U
POOOTOTEXHHIECKHUX CHCTEM

YMeTh 0CyIIECTBIATh IOUCK, KpUTHUECKUN
aHaNM3 ¥ CUHTE3 HHPOPMAIUU; TPUMEHATH
CUCTEMHBIN MOAXO] VI PELIeHUs CTaHIapTHBIX
3aJa4 ¥ HeCTaHJAPTHBIX 33734

Bnaners HaBbIKaM# MOMCKA, KPUTHIECKOTO
aHaM3a M CHHTe3a HH()OPMALIUH; CTIOCOOHOCTHIO
MIPUMEHSTH CUCTEMHBIN ITOJIXOJ JUTS PELICHHS
CTaHAapTHBIX M HECTAaHJAPTHBIX 3324

Texkymmii KOHTPOJIb:

Koumponvnas paboma 1 no memam: Tema
1. Hagamensrit Ha60p NI myRIO. Tema 2.
Pabota ¢ maTunkamu.

Koumponvnaa paboma 2 no meme: Tema
3. Habop wexarponuku NI myRIO.
Koumponvnaa paboma 3 no meme: Tema
4. Pacmmpennsiit Habop mexatpoHukn NI
myRIO

IIpomexyTounas aTTecTanus:

3auer

OIIK -2 Cnocoben
y4acTBOBAaThH B
pa3paboTKe OCHOBHBIX H
JTOTIOTHUTEITHHBIX
00pa30BaTEIFHBIX
poTpamm,
pa3pabaThIBaTh
OTJEJbHBIC HX
KOMIIOHEHTHI (B TOM
YHCIIe ¢
UCIIONIb30BaHHEM
nHpopMannoHHoO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA)

3HaTI) OCHOBHBIC XapaKTCPUCTUKU U DJICMCHTBI
OCHOBHBIX M JIOTIOJHATEBHBIX 00pa30BaTelbHbIX
mporpamM, — CrmocoObl M TPHEMBI  HUX
TIPOEKTHPOBAHHUS (8 TOM qHCITe c
HCIIONB30BAHUEM TIPOTPAMMHOTO  00€eCIIeUeHHUs
MEXaTPOHHBIX U POOOTOTEXHHUECKUX CHCTEM)
YMmeTh paspabareiBaTh B COCTaBe KOMaHJIbI
OCHOBHBIE M JIOTIOJHHUTENbHBIE 00pa3oBaTeIbHbIE
nporpamMmbl (B TOM YHCIIE C KCIOJIb30BaAHHEM
MPOTrPaMMHOTO OOECTeUYeHHsT MEXaTPOHHBIX U
POOOTOTEXHUICCKHUX CHCTEM

Bnagers HaBeIKaMHM pa3pa0OTKM B COCTaBe
KOMaHIbl ~ OCHOBHBIX W  JOIOJHHUTEIbHBIX
00pasoBaTeNbHEIX MpOrpaMM (B TOM YHCIE C
HCIIONB30BAaHUEM TIPOTPAMMHOTO  00€eCIIeUeHHUS
MEXaTPOHHBIX U POOOTOTEXHHUECKUX CHCTEM)

Texkylmui KOHTPOJIb:

Koumponvnasn paboma 1 no memam: Tema
1. Hagamensrit Ha6op NI myRIO. Tema 2.
Pabota ¢ naTunkamu.

Koumponvnaa paboma 2 no meme: Tema
3. Habop wexarponuku NI myRIO.
Koumponavnas paboma 3 no meme: Tema
4. PacmupenHslit Habop mMexaTpoHuKu NI
myRIO

IIpomeskyTouHast aTTecTalMsA:

3auer

2. Kputepuu ouennBaHusi ¢c)OpMHPOBAHHOCTH KOMIIeTeH UM

Komne 3auTeHo He 3auTeno
TeHUHs Bbicokuii ypoBeHb Cpennuii ypoBeHb Hu3skuii ypoBenn) Hwuxe moporosoro
(86-100 6a10B) (86- (71-85 6as10B) (56-70 6a110B) YPOBHS
100%o0T MaKkcCHMAaJIbHBIX (71-85%ot (56-70%oT (0-55 6asioB)
0aJu10B MaKCHMMAJILHBIX 0aJ110B) MaKCHUMAJbHBIX (10 55% ot
0aJ1J10B) MaKCHUMAJbHbIX
0aJ1J10B)
OIIK-9 | 3Haer mpHHIMITBI TIOKMCKA, 3HaeT NPUHLIUIBI TIOUCKA, | 3HAET NMPHUHIUIIBI He 3HaeT npuHIuUIEBL

KPUTHUYECKOTO aHaJm3a 1
CHHTE3a HHPOPMAIIUH,
METOJMKH CUCTEMHOTO
ITOTX0/1a JJIST PEIICHUS
CTaHJIAPTHBIX U
HECTaHIAPTHEIX 33719 C
HCTIOJIb30BaHUEM
MIPOTPaMMHOTO O0eCTIeUeHUS

KPUTUYIECKOTO aHAIN3a U
CHHTe3a nHpopmanum,
JIOITyCKast

HE3HAYHUTENIbHBIE OIIMOKU

TIPH UCTIOTE30BAaHIH
METOMKHA CUCTEMHOTO
MOJTX0/1a IS PEIICHHUST
CTaHJAPTHBIX U

MOUCKA, KPUTHIECKOTO
aHaM3a ¥ CHHTe3a
HHpOpPMALNH,
JOIyCKasi THITHYHbIE
OIIUOKH TIpH
UCIIONB30BAaHUH
METOZMKH CHCTEMHOIO
MOJIX0/a JAJISl PELICHUSI

MOUCKA, KPUTHIECKOTO
aHan3a U CHHTe3a
nHpOpPMaINH,
METOJIMKH CHCTEMHOTO
HOAXO0Ja AJIsl PEILCHUS
CTaHIapPTHBIX H
HECTaHIApPTHBIX 33134
C HCTIOIb30BaHHEM

MEXaTPOHHBIX U HECTaHAAapPTHBIX 3a/1a4 C CTaHJaPTHHIX U MIPOrPaMMHOTO
POOOTOTEXHHUECKUX CHCTEM HCTIOJIb30BaHUEM HECTaHAApPTHBIX 3a/1a4 | oOecreueHus
MIPOTPaAMMHOTO C UCTIONIb30BAaHUEM MEXaTPOHHBIX U
obecrieueHns MIPOrPaMMHOTO POOOTOTEXHIMUECKHUX
MEXaTPOHHBIX U obecreueHus CHCTEM
POOOTOTEXHUIECKUX MEXaTPOHHBIX
CUCTEM POOOTOTEXHUIECKHUX
CUCTEM
YMeeT ocylecTBIATh OUCK, | YMEET OCYLIECTBISATh YMeeT ocyLecTBIATh He ymeer

KpI/ITI/I‘lCCKI/Iﬁ aHaJIu3 U

ITOUCK, KpI/ITI/I‘ICCKI/Iﬁ

IIOUCK, KpI/ITI/I‘IGCKI/Iﬁ

OCYIICCTBJIATH IMOKUCK,




Komne 3auTeHo He 3auTeHo
TeHIHs Boicoknii ypoBeHb Cpennnii ypoBeHb Hwu3zkmii ypoBenn) Hwu:xe moporosoro
(86-100 6an10B) (86- (71-85 6amnoB) (56-70 6a10B) YpOBHsI
100%o0T MakcUMANIBHBIX (71-85%o0t (56-70%oT (0-55 6ass10B)
0aniioB MaKCHMAJIBHBIX 02J1710B) MaKCHUMAaJIbHBIX (1o 55% ot
0a,1J10B) MaKCHUMAJbHbIX
0aJ1J10B)
cUHTEe3 HHPOPMALINH; aHaN3 ¥ CHHTE3 aHaN3 ¥ CHHTE3 KPUTHICCKUN aHATI3 U
MIPUMEHSTH CHCTEMHBIN HHPOPMALINH; TOTTYCKAeT nHpOpPMAaLNH; CUHTE3 HHPOPMALINH;
MIOAXOJT JAJISl PEIICHUS HE3HAYUTEIBHBIC OMIMOKU | JOMYCKACT TUITUYHBIC MIPUMEHSTh CUCTEMHBIN
CTaHAApPTHBIX 3a7a4 U MpYU IPUMEHEHUH OIIUOKH TpU MOAXOJ AJISL PELICHUS
HECTaHAapTHBIX 3a/1a4 C CUCTEMHOI'0 MOJAX0a Al | MPUMEHEHUHU CTaHAAPTHBIX 33734 U
HCTOJIb30BaHUEM pelIeHUs] CTaHAAPTHBIX CHUCTEMHOTI'0 MOJAX0/a HECTaHAapTHBIX 3a/1a4
MPOrPaMMHOTO O0eCIiCUeHHs | 3a/la4 U HeCTaHIAPTHBIX JUTSL pELIeHUS C UCTIOJIb30BAaHUEM
MEXaTPOHHBIX U 3a/1a4 ¢ UCIIOJIb30BAHUEM CTaHAApPTHBIX 33734 U MIPOrPaMMHOTO
POOOTOTEXHUIECKHUX CHCTEM MIPOTPaMMHOTO HECTaHAAPTHBIX 33/1a4 | o0ecrieueHus
obecreueHns C HMCITONTb30BAHAEM MEXaTPOHHBIX
MEXaTPOHHBIX H MIPOTPaAaMMHOTO POOOTOTEXHUIECKHUX
POOOTOTEXHUIECKUX obecrieueHus CHCTEM
CHCTEM MEXaTPOHHBIX U
POOOTOTEXHUIECKHX
CHUCTEM
Bnaneer HaBbIkamMu MOMCKa, Bnaneer HaBblkamu Bnaneer HaBblkamu He Brnaneer HaBbIkamu
KPUTHUYECKOTO aHaIHn3a 1 MOKCKa, KPUTUIECKOTO MOKMCKA, KPUTUIECKOTO | TMOUCKA, KPUTHYECKOTO
CUHTE3a HHPOPMALIUH; aHanM3a v CUHTE3a aHanM3a v CUHTE3a aHanM3a v CUHTE3a
CHOCOOHOCTBIO IPUMEHSITH nndopmanumy; nndopmanumy; nHdopmanuy;
CHUCTEMHBIN TIOJXOJT JIJIst CMOCOOHOCTHIO MPUMEHSTh | CIIOCOOHOCTHIO CIOCOOHOCTHIO
peIIeHHs CTAaHTAPTHBIX U CHUCTEMHBIH ITOAXO IS MPUMEHSATH CUCTEMHBI | IPUMEHATH CHCTEMHBII
HECTaHIAPTHBIX 33719 C peIIeHNS CTAaHIAPTHBIX U TIOJTXOJ IJISl peIICHUS TIOJTXOJT IJISl peIICHUS
HCTIOJIb30BaHUEM HECTaHAAPTHBIX 33714 C CTaHJApPTHBIX U CTaHJAPTHBIX U
MIPOTPaMMHOTO 00eCIIeUeHHsT | MCIOJIh30BAHUEM HECTaHAAPTHBIX 33/1a4 | HECTAaHTAPTHBIX 33124
MEXaTPOHHBIX 1 MIPOTPAaMMHOTO C HCIIONTb30BaHUEM C UCIIONTb30BaHUEM
POOOTOTEXHUIECKHUX CHCTEM obecrieueHUs MIPOTPaMMHOTO TIPOTPaMMHOTO
MEXaTPOHHBIX U obecrneueHus oOecreyeHus
pO6OTOTeXHI/I‘IeCKI/IX MEXaTPOHHBIX U MEXaTpPpOHHBIX U
CUCTEM, JIOTyCKas POOOTOTEXHUUECKUX POOOTOTEXHUIECKUX
HC3HAYUTCIIbHBIC OI_[II/I6KI/I CUCTEM, JoIIyCKasA CHUCTEM
IIpyu OTBETE HA BOIIPOC HUJIN TUIIUYHBIC OHII/I6KI/I
MIPY pENICHUN MIPY OTBETE Ha BOMPOC
MOCTaBJICHHON 3a/1a4H WIH TIPU peIICHUN
MTOCTaBJIICHHON 3a1a4M
OIIK-2 | 3HaeT OCHOBHBIC 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE He 3naeT ocHOBHBIE

XapaKTEPUCTUKH U 3JIEMEHTHI
OCHOBHBIX 1
JIOTIOJTHUTENBHBIX
00pazoBaTeNbHBIX IPOTPaMM,
CHOCOOBI U TPUEMBI UX
MIPOEKTHPOBAHUS (B TOM
YHCcIIe ¢ UCTIOJIb30BaHUEM
MIPOTPAaMMHOTO 00ecTrieueHus

XapaKTePUCTHKH U
3JIEMEHTHI OCHOBHBIX H
JTOTIOTHUTEITHHBIX
00pazoBaTeNbHBIX
MporpaMm, CocoObl U
MIPUEMBI UX
MIPOEKTUPOBAHUS (B TOM
YHCIIe C UCTIOIB30BaHUEM

XapaKTePUCTHKH U
AJIEMEHTHI OCHOBHBIX U
JTOTIOTHUTEITHHBIX
00pa3oBaTeNbHbIX
MpOrpaMm, CocoObl U
MIPUEMBI UX
MIPOEKTUPOBAHUS (B
TOM YHCIIE C

XapaKTePUCTHKH U
AJIEMEHTHI OCHOBHBIX U
JTOTIOTHUTETHHBIX
00pazoBaTeNbHBIX
[pOrpamMm, CIoCoObI 1
MIPUEMBI UX
MIPOEKTUPOBAHUS (B
TOM YHCIIE C

MEXaTPOHHBIX U MIPOTrPaMMHOI0 HCII0JIb30BAHUEM HCTIOIb30BAHUEM
pOOOTOTEXHUYIECKHX CUCTEM) | obecrieueHus MIPOrPaMMHOTO [IPOrPaMMHOT0
MEXaTPOHHBIX U obecrieueHUs oOecrieueHus
POOOTOTEXHUIECKUX MEXaTPOHHBIX U MEXaTPOHHBIX U
CUCTEM), AOIyCKast POOOTOTEXHUIECKUX POOOTOTEXHUYIECKHX
HE3HAYUTEIBHBIC OMIMOKU | CHCTEM), JOITyCKast CHUCTEM)
MIPY OTBETE HA BOIPOC WM | THUITHYHBIC OIIUOKH
MIPH PEIICHUN IIpU OTBETE Ha BOIPOC
MIOCTaBJIEHHOM 3a1a4u WJIY TIPU pEUIEHUU
MIOCTaBJIEHHOM 3aJ1a4u
YmMmeet pa3pabatbiBaTh B Jomyckaer Jonyckaet THTUYHBIE He ymeer

COCTaBC KOMaHAbI OCHOBHBIC
1 JOIIOJIHUTCIIBHBIC

HC3HAYUTCIIbHBIC OH_H/I6KI/I
pH pa3paboTKe B COCTAaBE

OImuOKH 1pHu
pa3zpaboTKe B COCTaBe

paspabarbIBaTh B
COCTaBe KOMaHIbI




Komme
TEeHIHs

3aureHo He 3aureno
Boicoknii ypoBeHb Cpennnii ypoBeHb Hwu3zkmii ypoBenn) Hwu:xe moporosoro
(86-100 6an10B) (86- (71-85 6amnoB) (56-70 6a10B) YpOBHsI

100%o0T MaKCHMAJIbHBIX

(71-85%o0t

(56-70%o0T

(0-55 6as0B)

0aniioB MaKCHMAJIBHBIX 02J1710B) MaKCHUMAaJIbHBIX (1o 55% ot
0a,1J10B) MaKCHUMAJbHbIX
0aJ1J10B)
o0Opa3oBaTenbHbIE KOMaHIBl OCHOBHBIX H KOMaHIBl OCHOBHBIX H | OCHOBHBIC U
MIpoTrpaMMbl (B TOM YHCIIE C JIOTIOTHUTEIHHBIX JTOTIOTHUTEIHHBIX JIOTIOTHUTEIHHEIC
HCTIOIb30BaHUEM 00pa30BaTEeNbHBIX 00pa3oBaTeIbHBIX o0pazoBaresbHbIC
MIPOrpaMMHOT0 o0ecneYeHust | mporpamm (B TOM 4YHCIE C | MporpaMm (B TOM MporpamMmsl (B TOM
MEXaTPOHHBIX U UCTIONIb30BaHUEM qucie ¢ qucie ¢
POOOTOTEXHUYECKHX CUCTEM) | IMPOrPaMMHOTO UCTIONB30BaHUEM UCTIONb30BaHUEM
oOecreyeHus IIPOrPaMMHOTO IIPOTPaMMHOTO
MEXaTPOHHBIX U obecrieueHust obecrieueHust
POOOTOTEXHUIECKUX MEXaTPOHHBIX H MEXaTPOHHBIX
CHCTEM) POOOTOTEXHUIECKHX POOOTOTEXHUIECKHIX
CHCTEM) CHCTEM)

Bnageer HaBbIKaMu
pa3paboTKH B cOCTaBe
KOMaH/Ibl OCHOBHBIX M
JIOIOJTHATEILHEIX
00pazoBaTeNbHBIX IPOrPaMM
(B TOM umCIIE C
HCIIOIL30BAHHEM
MIPOrPaMMHOTO O0eCTIeUeHuUs
MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX CHCTEM)

Bnaneer HaBpIKaMu
pa3paboTKH B cOCTaBe
KOMaHIbl OCHOBHBIX H
JOINIOJTHUTECIIbHBIX
00pazoBaTeNbHBIX
nporpamMM (B TOM YHCIE C
HCIIOJIb30BaHUEM
MIPOrpaMMHOTO
obecrneueHus
MEXaTPOHHBIX H
POOOTOTEXHUIECKHX
CHCTEM), IOIyCKast
HE3HAYUTEIHHBIC OIINOKU
TIPH OTBETE HA BOIPOC HJIH
pEIICHIH TOCTABICHHON
3a/1a41

Bnageet HaBeIKamMu
pa3paboTKH B cOCTaBe
KOMAaH/Ibl OCHOBHBIX K
JOIIOJTHUTCIIbHBIX
00pazoBaTeNbHBIX
nporpamMMm (B TOM
YHCIIe ¢
HCIIOJIE30BaHUEM
MPOrpaMMHOTO
obecrieueHus
MEXaTPOHHBIX U
POOOTOTEXHUIECKHX
CHCTEM), OITyCKast
THUINYHBIE OITHOKHU
TP OTBETE HA BOIIPOC
Nin peIHeHI/II/I
MMOCTaBJICHHOH 3aJaum

He BimageeT HaBBEIKaMu
pa3paboTKH B cOCTaBe
KOMAaHJIbl OCHOBHBIX M
JIOIOJIHUTEILHBIX
00pa30BaTEeIbHBIX
nporpamMMm (B TOM
YUCIIE C
HCIIOIL30BAHHEM
MPOTPaMMHOTO
obecrieueHus
MEXaTPOHHBIX
POOOTOTEXHUIECKHUX
CHCTEM)

3. Pacnipenesienne oneHOK 32 GOPMBI TEKYIEr0 KOHTPOJISI U IIPOMEKYTOYHYIO aATTECTAIHIO

7 cemecTp:

Tekymuii KOHTPOJIb!
Kontponpnas padora 1 mo remam: Tema 1. Hagampnsrit Ha6op NI myRIO. Tema 2. PaboTa ¢ naTankamu.
MakcumanbHoe KonudecTBo 6amios o bPC - 20

Kontponpnas padora 2 mo reme: Tema 3. Habop mexarponuku NI myRIO.
MaxkcumanbpHoe KonudecTBo 6amioB o bPC - 15

Konrtponbnas pabora 3 o reme: Tema 4. Pacumpennsiit Habop mexarpo-aukd NI myRIO..

MakcumanbHoe koandectBo 0axnos o bPC - 15

Uroro 20+15+15= 50 6amnos

IIpomeskyToUuHas aTTECTALIUS — 3a4eT.
[IpomexyTodHas aTTecTalys IPOBOIMTCS IOCIE 3aBEPIICHHUS W3YYCHHS IUCIMIDIMHBI WIA €¢ 4acTh B (opme,
ompenensieMoil yUeOHBIM IDTAHOM OO0pa30BaTENLHOW MPOTPaMMBI C LENBI0 OIEHUTH PabOTy OOYyYaromerocs, CTEIeHb
YCBOCHUS TEOPETHYCCKHX 3HAHUMN, YPOBCHb C(OOPMHUPOBAHHOCTH KOMIICTCHITHIA.
[pemoaBaTens, MPUHUMAIONIMKA SK3aMEH 00SCIICUNBACT CIyYailHOE paclpe/ieICHUEe BApUAHTOB 3aYCTHBIX 3aJJaHUN
MEXIy OOy4JarolmIMMHCS C TIOMOIIbI0 OMJIETOB W/WIM C MPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJOTHH; BIpaBe 3aaaBaTh
00y4JaroImeMycs TOTOJHUTENbHbBIE BOMIPOCH U AaBaTh OTIOJHUTEIbHBIC 33JJaHUS] TIOMUMO T€X, KOTOpPhIe YKa3aHbl B OHUIIETE.
3ader mpoBoauTcs Mo OwirertamM. B kaxxaom Owiere NBa YCTHBIX HJIM MHACHMEHHBIX OTBEeTa Ha Bompockl. [locie
OTBETa CTYJAEHTY MOTYT OBITh 3aJaHbl JIOTIOJHHUTEIbHBIC BOMPOCHI, KaK MO MaTepwajaM Owiera, TaKk W MO OCHOBHBIM
OTIpE/ICIICHUSIM Kypca B IIETIOM.




1-p1if YCTHBIN WIIM TUCHMEHHBIN OTBET — 25 6ajuioB.
2-0ii YCTHBIN WJIM MMCBMEHHBIR OTBET —25 0aJIOB.
Wroro 25+25=50 Gayios.
Ob1ree KoMM9IecTBO 0AJIOB 110 AUCIUITUIMHE 32 TEKYIIHH KOHTPOIb M IPOMEXYTOUHYI0 artecTanuio: 50+50=100 6ammos.

CooTBeTcTBHE 0AJUIOB M OLIEHOK:
56-100 — 3auTeHO
0-55 — He 3auTeHO

4. OueHOYHbIE CPEACTBA, MOPSIAOK UX MPUMEHEHHs M KPUTEPHH OLeHHBAHUS

4.1. OueHoYHBIE CPEICTBA TEKYILEro KOHTPOJIS

4.1.1. KourpoabHasa padora 1 mo temam: Tema 1. Havanensiii Haoop NI myRIO. Tema 2. Pabora c
aatyukamu. KonrpoabHas padora 2 no teme: Tema 3. Ha6op mexarponuku NI myRIO. Kontpossnas padora 3 mo
Teme: Tema 4. Paciunpennsrii Ha0op MexaTpoHuku NI myRIO.

4.1.1.1. ITopsinok npoBeIeHUs.

KoHTponpHast padoTa MPOBOIUTCS B Yachl ayAUTOPHOW paboThl. OOyJaromuecs moayJyaroT 3aJaHus Ui TPOBEPKH
YCBOGHUS NPOHICHHOTO MaTepHaia. PaboTa BEIONHAETCS B MUCBMEHHOM BHJE U cIaéTcs npenogasareiro. OueHuBaroTCs
BIIAJICHIE MAaTepHaJIOM II0 TeMe pPa0OTHL, AHATUTHYECKHE CIOCOOHOCTH, BIIQJICHWE METOJaMH, yYMEHHUS ¥ HaBBIKH,
HEOOXOIUMBIE JIJIsI BEITIOTHEHUS 3aJaHHH.

4.1.1.2. Kpurepuu oueHUBaHUS

KonrpoabHas padora 1:

baansl B unrepBaie 86-100 % or makcuMalibHBIX, 17-20 craBsfiTCsl, ecau o0Oy4alowmmiicss MPaBUIHHO
BBINMOJIHUJI BCe 3afaHMdA. [IpoJeMOHCTpHpOBaH BBICOKMH YpPOBEHb BlafieHHs MarepuanoM. IIposBieHBl NpeBOCXOAHBIE
CHOCOOHOCTH NPUMEHSTh 3HAHUSI U YMEHUS K BBITNTOJHEHUIO KOHKPETHBIX 3a1aHHH.

Baaasbl B unTepBaje 71-85% ot makcumanabHbIX, 14-16 craBsTcs, ecjiu 00y4yaloMiics MPaBUIHHO BBIOJIHUI
OoJbILYI0 YacTh 3aAaHuid. [IpucyTCTBYIOT He3HaunTENbHBIE OMHMOKU. [IpoeMOHCTPUPOBaH XOPOIIMH YPOBEHb BIIAACHUS
MaTepuaioM. IIposiBieHbI cpeiHHe CITOCOOHOCTH NMPUMEHATh 3HAHUSA M YMEHHUS K BBIIOJTHEHHUIO KOHKPETHBIX 3aJaHUH.

Banabl B uaTepBaie 56-70% oT MakcuMaiabHbIX, 11-16 craBsiTcs, ecjiu 00y4Yaloluiicsi 3aTaHUS BBITIOTHII
Oomee WeM HamoNOBUHY. [IpHUCYTCTBYIOT cephE3Hble OmmMOKH. [IpoIeMOHCTpUPOBAH YHOBICTBOPUTEIHHBINH YPOBEHBb
BIAJICHUSI MaTepraioM. [IposBICHB HHU3KHE CIIOCOOHOCTH TMPUMEHATH 3HAHWSA W YMEHHUS K BBHIIOJHEHHIO KOHKPETHBIX
3aJaHuH.

Baaasl B uatepBaje 0-55% ot makcumMaabHbIX, 0-10 cTraBsTCA, €CJIM 00yJIAONIUHIACA 3a/TaHUS BBITIOTHIIT MEHEe
YeM HaloJIOBHHY. IIpoJeMOHCTpHpOBaH HEYNOBICTBOPUTEIBHBIM YpOBEHb BIaJeHHs MartepuaioM. IlposBieHs!
HEI0CTaTOYHBIE CIIOCOOHOCTH MPUMEHATh 3HAHUSA ¥ YMEHHUS K BBIITOJTHEHUIO KOHKPETHBIX 33JaHUH.

KonTtpoabnas padora 2, 3:

Baaael B uHTepBasne 86-100 % or MakcuMaiabHbIX, 13-15 craBsiTcs, eciu oOyvaromuiicss MPaBUIBHO
BBITIOJIHWJ Bce 3alaHus. [IpoJeMOHCTPHPOBAH BBICOKMII ypOBEHb BIIaJIeHHsT MaTepHaioM. [IposiBIiEHbI HPEBOCXOHBIC
CHOCOOHOCTH NPUMEHSTH 3HAHUS U YMEHUS K BBITTOJHEHUIO KOHKPETHBIX 33aHHH.

Banasl B unrepBaie 71-85% ot makcuManbHbIX, 11-12 craBaTes, ecan 00y4aromMiicsi IPaBUIIEHO BBITTOTHHI
OoJBITYI0 YacTh 3afaHui. [IpucyTCTBYIOT He3HaUMTENbHbIE OMMOKH. [IpoeMOHCTPHPOBAH XOPOUIMH YPOBEHb BIIAJACHHS
MmarepuanioM. [IposiBieHsI cpeiHue CIIOCOOHOCTH IPUMEHSTh 3HAHUS M YMEHHS K BBITOJTHEHUIO KOHKPETHBIX 3a1aHHH.

Banasl B untepBase 56-70% or MakcuManabHbIX, 8-10 cTaBATCA, ecim 00y4YaroOMIMiicsl 3aJaHUs BBITTOJIHHI
Gonee 4eM HarojoBUHY. IIpucyTcTBYIOT cepbé3Hble ommOkH. [IpomeMOHCTpHpOBaH yOOBIETBOPHUTEILHBIH ypPOBEHb
BiazieHusi MatepuaioM. [IposiBJIeHbl HU3KHE CIOCOOHOCTH NPHUMEHSTh 3HAHUS M YMEHHS K BBIOJHEHHIO KOHKPETHBIX
3a/laHul.

Bannabl B uaTepBaie 0-55% or makcumaiabHbIx, 0-7 cTaBsiTCs, ecj 00y4yaromuiics: 3a/1aHus BBIIIOJIHWI MEHee
4YeM HamoJIOBUHY. [IpOJeMOHCTpPHUPOBAH HEYAOBIICTBOPUTEIbHBIA YPOBEHb BJAJCHUS MarepuasoM. [IposBieHbI
HEJIOCTaTOYHbIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS M YMEHUsI K BBIIIOJIHEHHIO KOHKPETHBIX 3a/IaHHH.

4.1.1.3. Conep:xaHne ONEHOYHOT0 CPEACTBA
KounrpoabHnas padora 1

3ananue 1. OcHOBBI nporpammupoBanus B LabView (dacts 1)

Brruncnants 00beM IUIIMH/IPA C PaiilycOM OCHOBAHHMS I' M BEICOTOM h.

Tpu comporusnenns R1, R2, R3 coennnens napamiensHo. HailTu conpoTHBICHNE COSTNHEHHS.

Omnpenennuts BpeMs HaJeHUSI KaMHS Ha IOBEPXHOCTH 3€MJIH C BBICOTHI h.

M3BecTHa 1yHa okpyKHOCTH. HaliTu muomans Kpyra, orpaHi4e€HHOTO 3TOM OKPYKHOCTBIO.

BrraucinTh BEICOTY TPEYTONBHUKA, OMYIICHHYIO Ha CTOPOHY a, TI0 W3BECTHBIM 3HAUYEHHSIM JUIMH €T0 CTOPOH a,

agrwnE

b, c.

6. Omnpenenuts paccTOSIHHE, MPOWICHHOE (PU3MUYSCKUM TEJIOM 3a BpeMs t, €CIIM TEJIO IBHUIKETCS C MOCTOSHHBIM
YCKOpCHUEM a U UMECT B HaYaJIbHBII MOMCEHT BPEMEHH CKOPOCTH VO.

7.  BBIYMCIUTH IIOMIAAb TPEYTroJabHUKA 110 hopmysie ['epoHa, ecin 3a/1aHbl €ro CTOPOHBL.



8.  Omnpenenutb KOOPAWHATHI BEPIIKMHBI Tapadoisl y=ax2+bx+c (a<>0). KoaddumnueHTsl a,b,c 3a1aHbI.
9. Ilo raHHBIM CTOpPOHAM IPSIMOYTOJILHUKA BEIYUCIHUTH €r0 IEPUMETP, IUIOMAaAb 1 JUIMHY JHATOHAJIH.
10. [Mausr aBa ymcia. Haiitu cpennee apudMeTHUECKOE X KBaAPATOB U CPEAHEE apU(PMETHIESCKOS X MOIYJICH.
3amanue 2. OcHOBHI porpaMMupoBanus B LabView (gactp2)
Hana nnmaa pebpa xy6a. Haiitu muromanp rpanu, mwionans MOTHOM MOBEPXHOCTH B 00BEM 3TOTO Kybda.
HaiiTu nnuHy OKpy»HOCTH M IIOLIAAb Kpyra 3aJaHHOro paauyca R.
JlaHBl KOOpPAMHATHI TPEX BEPILIMH TpeyrojibHuka (x1, yl), (x2, y2), (x3, y3). Haiiti ero nepumerp ¥ romiap.
Jano nenoe yeTbipex3HayHoe unciio. Mcrnonk3ys oneparuu div u mod, Haittu cymmy ero 1mdp.
JlaHo 1iesoe 4eTslpex3HayHoe uncio. Mcnons3ys oneparmu div 1 mod, HaiiTu npousseneHue ero mudp.
CkopocTtb mepBoro aBromMoomist V1 km/4, Broporo, V2 xm/4, paccTosHue MeXQy HUMH S kM. OnpenenuTsb
paccTosiHIe MeXy HUMH 4yepe3 T 4acoB, ecan aBTOMOOMIIHN ITEPBOHAYAIBHO JABIKYTCSl HABCTPEUY IPYT APYTY.

7. CxopocTb JOAKH B cTOsTueit Boge V km/d, ckopocTh TeueHus peku U km/a (U < V). Bpemst qBrKeHuUs J104KN
o o3epy T1 4, a mo peke (mpoTtuB TeueHus ), T2 4. OnpenenuTs myTh S, MPOHICHHBIH JIOIKOI.

8. lana cTOpoHa paBHOCTOPOHHETO TPEYroibHUKA. HalTi TuTomanp 3Toro TpeyroibHIKa U paAnyChl BOHCAHHON
1 OMHUCAHHOM OKPY>KHOCTEH.

9. 13BeCTHO KONMYECTBO JKUTEIEH B TOCyJapcTBE M IUIOMAAb €ro TeppuTopuu. ONpenenuTs INIOTHOCTH
HACEJICHHUS B 3TOM IOCYIapCTBeE.

10. Haiitu moniaas KoJbIla, BHYTPEHHHUH pannyc KoToporo paseH R1, a BHenranit pagmyc paBer R2 (R1 <R2).

3ananue 3. [IporpaMMupoBaHue pa3BETBISIFOLINXCS AITOPUTMOB (JacThb 1)

1. Z[aHI)I ﬂeﬁCTBHTeHLHLIe IMOJIOKUTCIIBHBIC YUCJIa X, Y, Z. BI)IHCHI/ITI), CYHIECTBYCT JIM TPEYTOJIbHUK C JJIMHAMU
CTOPOH X, Y, Z.

2. [ano peiictBurensHoe a. st Gynkuun f(a), rpaduk KOTOpO#i MpecTaBiIeH Ha pUCYHKE, BRIYUCTHUTH f(a).

3. Ilycrs D - 3amtpuxoBaHHast 4acTh INIOCKOCTH U MYCTh U OTPEENSESTCS 10 X U Y CISAYIOIUM 00pa3oM (3aIuch
(X, y) D o3Hauaer, 9T0 TOUKa C KOOpAWHATAMH X, Y IpuHaIeKUT D). Hammcats nmporpaMmy BEIMHCIISIONIYIO 3HAYECHHUE U,
€CITH.

o~ E

4.  JlaHbl Tpu IeHCTBUTENBHBIX Yncia. BEIOpaTh U3 HUX T€, KOTOpPBIE PHHALIEKAT HHTEepBay (1, 3).

5. JlaHbl nelicTBUTENBbHBIC YNCTA X, y. Eciu X, y oTpuIaTtespHbl, TO KaKA0E 3HAUCHHE 3aMEHHUTh €T0 MOAYJIEM;
€CIIH OTPHULIATENBHOE TOIBKO OHO U3 HHX, TO 00a 3HaYeHUs yBenuuuTh Ha 0.5; eciin 00a 3HaYCHNS HE OTPUIATEIBHBI U HA
OJTHO W3 HUX He mpHHAIICKUT oTpe3ky [0.5, 2.0], To oba 3HaueHWs yMeHBIINTH B 10 pa3; B OCTaNBHBIX CIydYasX X, Y
OCTaBUTH 0€3 H3MEHEHHUS.

6. OmpeznenuTh U BEIBECTH Ha Ie4aTh HOMEP KB3JIpaHTa, B KOTOPOM pacrojioxkeHa Touka M(X,y), X U y 3a/1aHHbIe
BEIIIECTBCHHBIC YHCTA.

7. U3 BenmuuuH, onpeesieMbIX BhIp@KEHHAMH a=sinx, b=cosX, c=In|X| npyu 3a1aHHOM X, ONIPEAEIUTh U BHIBECTH
Ha 3KpaH JHcIjes MUHIMAaJIbHOE 3HAYCHHE.

8.  Ompexnenutb, Kakast U3 AByX Touek - M1(x1,yl) uam M2(x2,y2) - pacrnoyioxxeHa OJivbke K Hadaiay KOOPJIUHAT.
BriBecTH Ha 3KpaH ANUCIIIES] KOOPAMHATHI 3TOH TOUKH.

9.  Ompenenntb, Kakas U3 OByX (Uryp (Kpyr WIH KBajpar) MMeeT OoJbInyio Iuiomans. M3BecTHO, 4TO cTOpOoHA
KBajipaTa paBHa a, paJinyc Kpyra r. BeIBecTr Ha 3kpaH Ha3BaHHE U 3HAUYEHHE IUIOMAAN OOJbIIeH GUTypEIL.

10. Omnpenpenuts, Momagaet i Touka M(X,y) B KpyT paIiycoM r ¢ meHTpoM B Touke (X0,y0).

3ananue 4. [IporpaMMupoBaHie pa3BETBISIONINXCS AJITOPUTMOB (JacTh2)

1. Tlepepacnpenenuts 3HaYeHUS IepeMEHHBIX X U Y Tak, 4ToObl B X OKa3aJoCh MEHbIIIEE M3 3THX 3HAYCHUIL, a B
Y, Goubliiee.

2. 3unayeHus mnepeMeHHbIX X, Y, Z TNOMEHATh MECTaMH TakK, 4TOObl OHM OKAa3alIHCh YHNOPSJOYEHHBIMU MO
BO3PACTaHMIO.

3. V3BecTHBI JiBa pacCTOSIHUS: OJTHO B KMJIOMETpax, Apyroe B (hyrax. Kakoe u3 paccTosHuii MeHbIe?

4. Baectu nBa yncna. MeHsbIIee 3aMEHUTH TTOJIyCYMMOH, a 6oJibliiee, yABOSHHBIM IPON3BECHUEM.

5. JlokaTop opueHTHpOBaH Ha oaHy u3 ctopoH cBera (C- ceBep, 3- 3amaxm, FO- ror, B- BocTok) m MoOXeT
MPUHUMATE TpU NH(POBBIE KOMaHIBL: | - MOBOPOT HAaJeBO, 2 - MOBOPOT HampaBo, 3- moBopoT Ha 180 rpamycos. [lan
cumBon C, ucxojHas opueHTanus jokatopa u uyuciaa N1 m N2, nBe mociaHHbBIE eMy KOMaHZbl. BBIBECTH OpHEHTAIUIO
JIOKATOPa T10CTIe BHITIOJIHEHMS TaHHBIX KOMAaHI.

6. Janmbr aBa meneix uncna: D (meHp) m M (MecsIr), onpenensionye NpaBuiIbHYI0 1aTy HEBUCOKOCHOTO ToOJa.
BriBectu 3nauenus D u M s naThl, cienyromei 3a yka3aHHOM.

7. Jlano nenoe yucio B auamnazone 100 - 999. BeiBecTr cTpOKY, CIIOBECHOE OTMMCAHHUE JAHHOTO YUCIIA, HAPUMED:
256, NBeCTH MATHAECAT MIECTh, 814 BOCEMbCOT YETHIPHAIIIATH.

8. B BocrouHOM KajeHzape HPUHAT 60-JETHUH IMKIJI, COCTOSIHA W3 12-IETHUX MOALMKIOB, 0003HAYACMbIX
Ha3BaHWSMM IIBETA: 3€JICHBIM, KPAacHBIH, JKEITHIH, Oenblii W YepHbId. B KakIOM MOIIMKIE TOIbI HOCIT Ha3BaHHS
KUBOTHBIX: KPBICH, KOPOBBI, TUIpa, 3aiilla, JPaKOHA, 3MEH, JIOIIAAH, OBIB, 00€3bsHBI, KYPHIBl, COOaKH M CBHHBH. Ilo
HOMEpY roJia BEIBECTH €ro Ha3BaHue, eciu 1984 roa ObuT HaYaIoM IUKJIIA, TOJ0M 3€JI€HOH KPBICHL.

9.  CocraBbTe NpOrpaMmy, peajM3yIoIIyo SMU30 IPUMEHEHUs] KOMIIbIOTEpa B KHI)KHOM MarasuHe. Komnbrorep
3anpaluBaeT CTOMMOCTh KHHT, CYMMY J€HET, BHECEHHYIO IOKYIaTeJIeM; ecIi Claul He TpeOyeTcs, IeyaTtaeT Ha 3KpaHe,
cnacu0o; eclii JIeHeI BHECEHO Ooubllle, TO IeYaTaeT -BO3BMHTE CAady M YKa3blBaeT CyMMY CJaud; €CJI JEHer
HEJIOCTaTOYHO, TO ITIe4aTaeT 00 3TOM COOOIIEHNE, YKAa3hIBAIOIIee pa3Mep HElOCTAIONIEeH CyMMBI.



10. Mausr tpu mepemennsie: X, Y, Z. Ecid uMX 3HAYEHUS YHIOPSOOYCHBI MO yOBIBAHWIO, TO YIABOUTH WX, B
MIPOTUBHOM CITydae 3aMEHHUTh 3HAYCHUE KaX O MEPEMEHHOH Ha IPOTHBOIIOIOKHOE.

3amanue 5. [IporpaMMupOBaHUE C UCTIOIB30BAHUEM MTOATIPOrpaMM (JacTbl).

1. Ommcats moamporpammsl Min2(A,B) m Max2(A,B)2 BemecTBEHHOTO THIIA, HAXOISAIINE MHHHMAIBHOE W
MaKCHUMalIbHOE U3 JIByX BEIECTBEHHBIX uncenl A u B.

2.  Omnmucats noamporpamMmmy Minmax(A,B), 3anncBalONIyI0 B IEPEMEHHYI0 A MUHUMaJbHOE W3 3HAYCHUN A U
B, a B nepeMeHHy10 B - MakCUMaJIbHOE U3 3THUX 3HAYCHUHU.

3. Omnucats noanporpammy Fact(N) menoro tuna, BEIMHCISAIONIYIO 3HaueHue akTopuana N! = 1¥2*  *N (N> 0 -
napameTp 1enoro tuma). C moMompio 3TOH HOANPOrpaMMbI BEIYUCINTG (hakTopuaisl 10 qaHHBIX YuCe.

4. Ommucarte nognporpammy SumDigit(N,S), Haxoxsmyo cymmy mudp S nenoro uucna N (N - BxoxHoit, S -
BBIXOHOU mapameTp). Vcrnonp3ys 3Ty NOANPOrpaMMy, HAHTH CyMMBI IUQP TATH JaHHBIX YHCEIL.

5. Omucars noamporpammy Polynom(A,N,X) BemecTBeHHOro TWIa, HAaXOJSLIYI0 3HaueHHWE MOjMHOMa P B
BemecTBeHHOH Touke X. IlommaoM P 3amaercs mapamerpamu N (cremenp nmommHoMa, 0 < N < 8) u A (k03¢ PurtnerTs!
MIOJIMTHOMA, BelecTBeHHBIN MaccuB pazMepa N+1): P(X) = A[1]XN + A[2]XN-1 + ... + A[N]X + A[N+1]. Ucione3ys 3Ty
MOANPOTPaMMY, HAUTH 3HAYEHHS 33JaHHOTO MOJIMHOMA B IISITH JTaHHBIX TOYKAX.

6. Hampr neiictButensHBle uncna x1, yl, x2, y2, x10, yl0. Haiitu mepumerp AecATHYTONbHUKA, BEPIINHBI
KOTOPOTO MMEIOT COOTBETCTBEHHO KoopauHatsl (X1, yl), (x2, y2), (x10, y10). (OmnpenenuTs moamporpaMMy BBEIYUCICHHS
pacCTOSHHS MEXy ABYMS TOUKaMH, 3alaHHBIMH CBOMMH KOOPIMHATAMH. )

7. Jlaubl nedicTBUTeNBHBIE YHCcHa a, b, ¢, d, € - CTOPOHBI NATHYroibHUKA. HalTh miomanp MmATHYrojbHUKA.
(OmnpenenuTh NOAIIPOrpaMMY BBIYHCICHUS IO U TPEYTOJIBHUKA T10 €T0 CTOPOHAM. )

8.  Hamwmcate nporpammy BeruucieHus P o gopmye: rae n - 3a1aHHOE HATYypajbHOE YHCIIO.

9.  Omucartp moxnporpammy Stepen (X,1) OT BEMIECTBEHHOTO X M IEJIOTO N, BBIYMCISIONIYIO (TIOCPEICTBOM
YMHOEHHUsI) BEJIMYMHY XN, U UCIIOJIb30BATh ee Juisl Beruncienus b=2.7k+(a+1)-5.

10. [ansr otpesku a,b,c u d. [lnsg Kaxmoi TPOHKH 3THX OTPE3KOB, U3 KOTOPBIX MOXKHO IOCTPOUTH TPEYTOJIbHUK,
HameyaTaTth IUIOMIAMb MJAaHHOTO TpeyroabHuKa. Ompenenuts mnoamporpamMmy Plo(x,y,z), medartaromiyio Iuiomans
TPEYroJbHUKA CO CTOPOHAMH X,Y H Z, €CIIH TaKOH TPEyroJIbHUK CYIIECTBYET.

3aganue 6. [IporpaMMupoBaHue ¢ UCIIOIB30BAaHUEM MOIIPOTPaMM (IacTh2).

1. Ilycrts mommporpamma Socr(a,b,p,q) oT memsix mapamerpoB (b<>0)mpuBogut ApoOs a/b K HECOKPATUMOMY
Buay p/q. Onucars JaHHYIO MIPOLEAYPY U UCIIONB30BATh €€ VIS IPUBEACHHS ApOoOH K HecoKpaTumomy By c/d

2. Jlaupl mumHBI a, b U C CTOPOH HEKOTOPOro TpeyrojibHUKAa. HalTH MeanaHbl TpeyrojbHUKa, CTOPOHAMH
KOTOPOTO SIBJISIIOTCS] MEJIMAaHbl HCXOIHOTO TPEyroJdbHUKA. J[JIMHA MeTuaHbl, IPOBEACHHON K CTOPOHE a, paBHa.

3. JlaHbI KOOpAMHATHI BEPUIMH JBYX TPEYroJbHUKOB. OTpeNeNnTh, Kakoil U3 HUX UMEET OOJIBLIYIO ILUIOMIA/Tb.

4.  JlaHBI KOOPJUHATHI BEPIIUH TPEYrOJIbHUKA U KOOPAWHATH HEKOTOPOH TOUKU BHYTpH Hero. Haiitu paccrosiHue
OT JaHHOM TOYKM 10 Omkaimed croponsl TpeyroiasHuKa. (IIpu ompegeneHMHM paccTOSIHUH ydecTb, YTO IIIOLIATb
TPEYTOJIbHUKA BBIYUCIISIETCS M Yepe3 TPU €ro CTOPOHBI, U 4epe3 OCHOBAHME U BHICOTY).

5. JlBa HaTypaJpHBIX YHCJIA HAa3bIBAIOTCS "APYKECTBEHHBIMH', €CIIM KaXI0€ W3 HHUX PaBHO CyMME BCEX
JIEJIATENIEH IPYyroro, 3a WCKIIOYCHHEM ero camoro (TakoBel, Hampumep, uucia 220 u 284). HameuaTtates Bce mapsl
"NpyKeCTBEHHBIX" YHCE, HE IPEBOCXOIAIINX 3a/laHHOTO HATYPaIbHOTO YUCTIA.

6. Jlamo werHoe umcino n > 2. [IpoBepure a1t 3TOrOo umMcna rumoresy lompabaxa. Ota rumnoresa (1o
CETOJHAIIHUI JICHb HE OTIPOBEPTHYTAs U MOJHOCTBIO HE JOKa3aHHas) 3aKII0YaeTCs B TOM, YTO KaKI0€ YeTHOE N, OoJbIee
JIBYX, TIPECTaBIISICTCS B BHJE CYMMBI JABYX IPOCTBIX 4MCell. Bocmonb30BaThCst MOANPOrpaMMOM pacio3HaBaHUS IPOCTHIX
YHCe.

7. JaHO HaTypajbHOE YHCIIO N. BRIACHUTH, SBIAETCS U OHO MOJIHBIM KBaapaTtoM. ONpenenuTs HOANIporpaMmy,
MTO3BOJISIONLYIO PAcIIO3HABATh MOJTHBIE KBAIPATHL.

8.  CocraBuTh MOANIPOrpaMMy JJisi HAXO0XKIACHHUSI TOYHOTO 3HAYEHHUsI CyMMBbl HAaTypalibHbIX YMCEJ, B AECSTUUHOMN
3aIuCcH KOTOPBIX Oosee 20 3HAKOB.

9.  CocraBuTh HmporpamMMy JUisl pa3oKeHUS JaHHOTO HAaTypaJbHOTO YHCIIa HA MPOCThIE MHOXKHTEIN. HAIPUMED,
200 =23, 52.

10. [ano HatypambHOe umciio n. Hailitm Bce umcna MepceHa MeHbIIHME n. (IPOCTOE YHCIIO HA3bIBAETCS YUCIOM
MepceHa, eciii OHO MOXET OBITH IpeAcTaBieHo B Buae 2P - 1, roe p Toxke mpocroe gucio. Hampumep, 31 = 275 - 1
grcio MepceHa.)

3ananue 7. [IporpaMMupoBaHie IUKIMIECKUX aJITOPUTMOB.

1. Haiitu Bce ABy3HAYHbIC YKCIa, CyMMa U(BP KOTOPBIX HE MEHSICTCS P YMHOXEeHHUHU uncia Ha 2,3,4,5,6,7,8,9.

2.  Haiitu Bce Tpex3HauyHbIe YnCIia, CyMMa (P KOTOPBIX PaBHA JAHHOMY LIEJIOMY YHCITY.

3. Haiitu Bce Tpex3HauHbIC YHCIIA, CPEAHSA H(Pa KOTOPBIX PaBHA CYMME IIEPBOM M TPEThEH IUMP.

4. HaiiTm Bce Tpex3HayHBIE YHCIA, KOTOpPBIE MOXKHO IIPEICTaBHTh PA3HOCTBIO MEXIY KBaJIpaToM dYHCIIa,
00pa30BaHHOTO MEPBBIMU IBYMsI IU(PPaMHU B KBapaTOM TPETher IH(PHI.

5. Haiitu Bce 1By3HauYHBIC YHCIa, CyMMa KBaApPaTOB IH(p KOTOPHIX AeauTcs Ha 17.

6. Haiitu Bce Tpex3HauHbIEC YHCIIA, IPEACTABUMBIE B BHJIE CyMM (paKTOPHAIOB CBOUX IU(DP.

7.  Haiitn n1By3Ha4yHOE YMCIO, 00IaaloIIee TeM CBOMHCTBOM, YTO KyO CyMMBI ero Iu(p paBeH KBaapary caMoro
qHCIa.

8.  Haiitn 1By3Ha4HOE YMCIIO, pAaBHOE YTPOCHHOMY IPOU3BEICHUIO €TI0 IAPD.

9. B Kakux ABy3Ha4yHbIX YHCIaX y/IBOCHHAs CyMMa IH(p paBHA UX IPOU3BEICHUIO?



10. MoxHO 1M 3alaHHO€ HATypasibHOe 4Yucio M MpeacTaBUTh B BHJAE CYMMbI KBAJIpaTOB JBYX HATypallbHBIX
gucen? Hamucath mporpaMMy pemieHust 3TOW 3a1aqu.

3anmanwue 8. [IporpaMMupoBaHue C HCIOIH30BAHHEM MacCCHBOB (4acTh 1)

1. Jlan maccuB pazmepa N. BriBecTu ero ayeMeHTH B 00paTHOM HOPSIIKE.

2. Jlam maccuB pa3mepa N. BeiBecTH BHauaJle €ro 3JIeMEHTHI C YETHBIMU HHICKCAMH, a 3aTEM - C HEUETHBIMU.

3. Jlan nenouncrnensslii MmaccuB A pasmepa 10. BeiBecTn HOMep mepBOro M MOCIEAHET0 U3 TE€X €ro JIEMEHTOB
A[i], xOTOpBIC YIOBICTBOPSIIOT ABOMHOMY HepaBeHCTBY: A[1] < A[i] < A[10]. Ecnu Takux 371€MeHTOB HET, TO BhiBecTH ().

4.  Jlan uenouucieHHsblit MaccuB pasmepa N. [IpeoOpazoBars ero, nprOaBUB K YSTHBIM YHCIIAM IIEPBBIA JIEMEHT.
[TepBbIit ¥ TOCTIETHUN 2IEMEHTHI MACCHBA HE M3MEHSTh.

5. Jlan nenouncnenHslii MaccuB pamepa N. BriBecTr BHa4aje BCe €ro YeTHbIE SJIEMEHTHI, a 3aTE€M - HEUETHBIE.

6. IlomeHATH MeCTaMU MUHMMAJIBHBIA M MAaKCUMAJIBLHBII 3JIEMEHTHI MaccuBa pa3mepa 10.

7. 3aMEHHUThH BCE OTPUIATEIBHBIE JIEMEHTHI EJIOYNCICHHOTO MaccuBa pasMepa 10 Ha MUHMMaJbHOE 3HAYCHHE
9JIEMEHTOB MacCHBa.

8.  Jlam maccus pa3mepa N. OcyIiecTBUTh COBHT 3JIEMEHTOB MAacCHBAa BIPABO HA OAHY HO3UIIHIO.

9. Han maccus pazmepa N u gncio k (0 <k < 5, k <N). OcymiecTBUTh IUKINIESCKAN CABHUT HJIEMEHTOB MacCHBa
BJIEBO Ha K MO3UIMIA.

10. IIpoBepuTh, 0OpPA3yIOT JH 3JIEMEHTHI LEIOYHCICHHOTO MaccHBa pa3Mmepa N apu(pMeTHIECKyI0 IPOTPECCHIO.
Ecnu na, To BEIBECTH pa3HOCTh IPOTPECCHHU, €CIIH HET - BeIBecTH 0.

3ananue 9. [IporpaMMupoBaHue ¢ UCTIOJIb30BAaHUEM MAaCCHUBOB (HacTh 2)

1. [lan maccuB HeHyJEBBIX IIeTbIX umcen pazmepa N. IIpoBeputs, uepemyroTcst JU B HEM IIOJOKUTCIBHBIE U
oTpuuarenbHsle yncia. Ecnu yepenyrorcs, To BeiBecTH 0, €ClIM HET, TO BBIBECTH HOMEP IEPBOro JIEMEHTa, HapyIIaloIlero
3aKOHOMEPHOCTb.

2. Jlam maccuB pasmepa N. Omnpenenurs KOJMYECTBO YJYACTKOB, HAa KOTOPBIX €T0 3JIEMEHTHI MOHOTOHHO
BO3pACTaIOT.

3. Jlam maccuB pasmepa N. Onpenenurs KOJUYECTBO €TO MPOMEXKYTKOB MOHOTOHHOCTH (TO €CThb y4acTKOB, Ha
KOTOPBIX €T0 3JIEMEHTHI BO3PACTAIOT WIN YOBIBAIOT).

4. Jlan unemoumcieHHbIM MaccuB pasmepa N. Omnpenenuts MaKCHMalIbHOE KOJIMYECTBO €ro OJMHAKOBBIX
3JIEMEHTOB.

5. JlaH nenouucneHHslif MaccuB pazMepa N. Eciu oH sBIIsieTCS IEpeCTaHOBKOH, TO €CTh COJIEPXKHUT BCE YUCIIA OT
1 1o N, To BbiBecTH 0, B IPOTHBHOM CIIydae BBIBECTH HOMEp MEPBOr0 HEJOMyCTUMOIO 3JICMEHTA.

6. JaHu nenouncieHHbId MaccuB pasmepa N. HazoBem cepueit rpymimny moapsix HIYIIMX OJWHAKOBBIX JIEMEHTOB,
a JUIMHOM CepuH - KOJIMYECTBO 3TUX 3JIEMEHTOB (IJIMHA CepHMHM MOXeT ObITh paBHa 1). BeiBecTH MaccuB, cofiepsKaiui
JIJIMHBI BCEX CEpUM UCXOAHOIO0 MaccuBa.

7. Jano ymcno k (0 < k < 11) u marpuua pasmepa 4 x 10. Haiitn cymmy M mpousBelneHue 35eMeHTOB k-To
cTONIONA TaHHOW MaTpPHUIIBL.

8.  Jlana marpuna pazmepa AxB. HaiiTu cyMMBI 371IeMEHTOB BCeX €€ YETHBIX CTPOK U HEUETHBIX CTOJIOIOB.

9. Hana marpuna pazMepa AxB. Haiitn MUHUMabHOE 3HAUCHUE B KaXKIOW CTPOKE.

10. [Manma matpuma pasmepa AxB. B kaxnod CcTpoke HaWTH KOJHYECTBO DJIEMEHTOB, OONBIINX CpPETHETO
apru(pMETHIECKOTO BCEX SIEMEHTOB 3TOW CTPOKH.

3amanue 10. PaboTa co cTpOKOBBIMU ITEpEMEHHBIME U (aiiiamMu

1. [Jansi ctpoku S1, S2 u cumBon C. ITocne kaxxaoro BxoxaeHust cumBojia C B cTpoky S1 BCTaBUTBH CTPOKY S2.

2.  [Hausl ae ctpoku: S1 u S2. Yaanute u3 crpoku S1 Bce MOACTPOKH, coBnanaromue ¢ S2. Eciu Takux moacTpok
HET, TO BeIBeCTH S1 0e3 N3MECHECHUIA.

3. Hausl Tpu crpoku: S1, S2, S3. 3amenuts B cTpoke S1 nepBoel|nocnentee2|Bce3 BxoxaeHus cTpoku S2 Ha S3.

4. Jlama CTpoOKa, cOCTOAIIAs M3 PYCCKUX CIOB, pa3JelieHHbIX mpobenamu (OIHUM WM HECKOJbKUMU).
OnpenenuTs KOJIMYECTBO CIIOB B CTPOKE.

5. Jlama cTpoka, cocrosimas M3 PYCCKHX CIIOB, pa3[eleHHBIX MNpoOenamMu (OJHUM WJIN HECKOJIBKUMH).
OmnpenenuTs KOJMYECTBO CIOB, KOTOPHIE a) HAYMHAIOTCS M 3aKaHYMBAIOTCS OJJHOM M TOH ke OykBoH 0) comeprkaT XOTs OBl
onHy OykBy "A".

6. Jlama cTpoka, cocrosimias M3 PYCCKHX CIIOB, pasJeleHHBIX IpolOenamu (OJHMM WIH HECKOJIbKHMHN).
OnpenenuTs JIMHY CaMOro KOPOTKOTO U JUIMHHOTO CJIOBA.

7. aHa cTpoKa, COCTOSAIIAasl U3 PYyCCKHUX CIIOB, Pa3/eIeHHBIX Mpobenamu (OIHUM WM HECKOJIBKHMH). BeiBecTn
CTPOKY, COZIEPIKAIIYIO ATH JKe CJIOBa (pa3/ielIeHHbIe OJHUM MPoOEIoM), HO pacIioIOKEHHBIE B 0OpaTHOM TMOPSIIKE.

8. Jlana crpoka-npeasiokeHHe Ha pycCcKoM si3bike. [loJcunTaTh KOJMYECTBO COAEPIKALIMXCS B CTPOKE 3HAKOB
MpenyHAHNUS.

9. TaHa CTpOKa-NpeIOKEHHEe, Ccoleprkamiasi u30bITouHble Mpobensl. IIpeobpa3oBarh ee Tak, YTOOBI MEXKIY
CJI0BaMH OBIJ POBHO OJIMH TIPOOEIT.

10. [lana ctpoka, conep:kamasi noiHoe uMs (aiiyia, To eCTh UM ANCKA, CIHCOK KaTanoros (IyTb), COOCTBEHHO
UMl 1 paciipenue. BoyiennTs u3 9To# ctpoku uMs daiina.

3ananue 11. Dainel.

1. [lansl TexcToBble ¢aiinbl fl u f2. Ilepenmncars ¢ coxpaHeHHeM MOpsIKa Clie0BaHMsI KOMIOHEHTHI ¢aiina f1 B
¢aiin f2, a komnoHenTs! Qaia 2 B daiin 1. Henonbs3oBaTh BcriomoraTenbHbIN (ain h.



2. Jlau TexcroBbiii daiin f. 3anucare B daitn g komnoHeHTs! daiina f B 00paTHOM MOpsAKe.

3. Manusl TexctoBbie (haiinel fu g. 3amucats B (aiin h cHauasa KOMIOHEHTHI (paiina f, 3aTemM - KOMIOHEHTHI (aiina
g C COXpaHEHHUEM IOPSAKA.

4. Jau ¢aiin f, KOMIOHEHTBI KOTOPOTO SIBIISIOTCS LENBIMH 4uciaMu. [lomyunTs B (aiine g Bce KOMITOHEHTHI
¢aiina f: a) gBITIONIMMACS YETHBIMU YHciaMu; O) Aersmuecss Ha 3 W HE JENANIHecs Ha 7; B) SBIISIFOIIAMIECS TOYHBIMA
KBaJ[paTaMH.

5. Jlau ¢aiin f, KOMIIOHEHTBI KOTOPOTO SIBISIOTCS LEIbIMH YuciaMu. [loyuuts daiin g, 00pa3oBaHHbIH U3 (aiiia
f cKIIIOUYeHNEeM MOBTOPHBIX BXOXJICHUH OJTHOTO M TOTO € YUCIIa.

6. Jau daiin f, KOMIIOHEHTBI KOTOPOTO SBJIAIOTCS LENBIMU 4yucnamu. Hukakas n3 KomroHeHT (aiia He paBHa
Hymo. Daiin f comepKHUT CTONBKO e OTPHLATENBHBIX YUCEN, CKOJIBKO U TOJIOKHUTENBHBIX. Mcronb3yst BCOMOTaTeIbHbIH
¢aiin h, mepenucaTs KOMIOHEHTHI (aiina f B paiin g Tak, 4ToObI B (aiine g:

a)  He OBUIO IBYX COCEIHHX YHCEIN C OJJMHAKOBBIM 3HAKOM;

b)  BHawaie LUK [OJOXKHUTEIBHBIE, 3aTEM OTPULIATEIBHBIC YHCIIA;

C) dYHCIAa UM B CIEAYIOLIEM IIOPSIKE: ABa IOJOKHUTEIbHBIX, [Ba OTPHIATEIBHBIX, IBA MOJOKHTCIBHBIX, IBa
OTPHUIATENBHBIX | T.J. (IPEAIIONaraeTcs, YT0 YUCIO KOMIIOHEHT B Qaiine f nexurcs Ha 4).

7. Han ¢aiin f, KOMIIOHEHTEI KOTOPOTO SABJSAIOTCS LEIBIMH YnciIaMi. Hukakas w3 KOMIIOHEHT (aiina He paBHa
Hymo. Yucma B ¢aiitne uayT B clegyromeM HOpAIKE: AECSITh IOJOXKHUTEIBHBIX, NECATh OTPHUIATENBHBIX, IECATH
MTOJIOKUTEIBHBIX, AeCATh OTPULATENBHBIX U T.A. [lepenucats koMnoHeHTH ¢aiina f B ¢aiin g Tak, yToOHI B (aiine g uncna
UM B CJEOYIOIIEM TIOpsAKe: a) TATh IOJIOKUTENBHBIX, MSTh OTPHLATENBHBIX, ISTh IOJOXXUTEIbHBIX, ISTh
OTpHIATENBHBIX U T.X.; 0) ABaJLATH MOJOXHUTEIbHBIX, IBAALATh OTPULATENbHBIX, JBAIATh HOJOKUTEIbHBIX, ABA/IATh
OTpHLATENBHBIX U T.J. (IpeInoiaraeTcs, YTo YUCiIo KOMIIOHEHT B daiine f nenutces Ha 40).

8. Mau daiin f, KOMIOHEHTBI KOTOPOTO SBJSIFOTCS IEJABIMHU YHCIAMHU. 3amucaTh B (aili g HanOoIbIlIee 3HAYCHHE
NEpBBIX MATH KOMIIOHEHT Qaina f, 3aTeM - cienylommux HSTH KOMIOHEHT W T.A. Ecnu B mocnenHel rpynme okakeTcs
MEHEe MATH KOMIIOHEHT, TO MOCIEAHAS KOMIIOHEHTa (aiina g AonKkHa OBITh paBHA HAHOOJBIIEH M3 KOMIIOHEHT (aiina f,
00pa3yIoNINX IMOCIIEAHION (HETIONHYI0) TPYIIY.

9. MaH cuMBONBHEIH (hafin f: a) mOACUNTATH YHCIIO BXOKICHAN B (aiii coueTanwuii 'ab'; 0) omnpenennuTs BXOIUT JH
B ¢aitn coueranue 'abcdefgh'; B) moacumraTe yncimo BXOXIeHWH B Qaitn xaxnoi m3 Oyks 'a','b','c''d’, 'e','f u BeBecTn
pe3ynbTaT B BUIE TAOJIHUIIBI

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

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

rae Na, Nb, N¢, Nd, Ne, Nf - yrcia BX0XICHHI COOTBETCTBYIOLIUX OYKB.

10. [an cumBoibHBIN Qaiin f. ['pynmbsl cUMBOJIOB, pa3lelieHHbIe MpoOenaMy (OAHUM WM HECKOJIbKMMH) U HE
cojieprkaliye npoOesoB BHYTpH ceds, OyneM Ha3bIBaTh CIIOBaMH. Y TAUTh U3 (aiina Bce 0THOOYKBEHHBIE CJIOBA M JIUIIHUE
npoOensl. PesynbTaT 3amucath B Gaiin g.

3ananue 12. [TapannensHoe IporpaMMupoBaHUe

1. Tlocne mocrymnenust B BY3 o crynmenrax cobpana mHpopMamms: GpaMuius, HyXKJaeTcs JU B OOLIEKHUTHH,
CTax, paboTay JIM y4yuTesleM, YTO OKOHYWI, KaKOH $3bIK HM3y4aa. OTH JaHHbIE XpaHATcs B kiactepe. CocTaBHTbH
IIPOrpamMMy, ONPEIEISIONIYI0: 1) CKOJIBKO YeIOBEK HYXAAIOTCS B OOIIEXKNUTHH; 2) CIIUCKH CTYAEHTOB, IPOPadOTaBIINX 2 U
Gotee J1eT yuuTenem; 3) CIIMCKU OKOHUMBIIUX TEAYYMINIE; 4) CIIMCKH S3BIKOBBIX TPYIIL

2. Ormmcatb, HCIONB3YS KiacTep, NaHHble Ha y4deHuWkoB ((amunus, ynuma, oM, kBaptupa). CocTaBHTh
IIPOrpamMMy, ONIPEAEISIIONIYI0 CKOJIBKO YUSHHKOB JKMBET Ha yiuie CBep/aIoBa, CIIMCKH YI€HUKOB, KUBYIIUX B JIOME HOMEp
45,

3. B Oubnmoteke 1Jisl KQXKIOTO 3aKa3bIBAIOIIETO KHUTY YUTATENs 3aIl0JIHACTCS KapTouka: hamMuins, AaTa 3aKasa,
naTa Bbaun KHUTH. Onpenenuts: 1) camblil MaJeHBKUH CPOK, 32 KOTOPBIM HAILIM KHUTY; 2) CKOJIBKO 3aKa30B OBLIO He
YAOBIETBOPEHO; 3) KTO yalle Bcero 6epet kHury; 4) komy Bbiaainu KHUTH 15.09.90; 5) cKoNbKO 4eOBEK 3aKa3bIBAIM KHUTH
25.04.90.

4. Ormmucatb, HCTIONB3YS KIIAacTep, MOYTOBYIO COPTHUPOBKY (TOpOJ, YJIHMIA, ZIOM, KBapTHUpPa, KOMY, HEHHOCTB).
CocTaBUTh HpPOrpaMMy, OIPEAEIAIONIYIO: 1) CKOIBKO IMOCBUIOK OTHpasieHo B r.Camapy; 2) CKOJIbKO M Kyna (CIHCOK
TOpPOJIOB) OTIPABIEHO MOCHUIOK IEHHOCTHIO BhImie 10 pyOieif; 3) ecTh M azpeca Kyza OTIpaBieHo Oonee 1 MOChIIKH, ecu
€CTb TO CKOJILKO U KOMY.

5. Ommcatb, UCHONB3Ys KiIacTep, 3aBOj (HAaMMEHOBaHWE CTAaHKA, BPEMs IIPOCTOSl B MeECsI, BpeMsl paboOThl B
Mmecan). CocTaBuTh HporpamMMy, ONPENEJISIONIyI0 OOIee BpeMs MPOCTOS Ha 3aBOAE, CIMCKHM CTaHKOB, HE MMEIOIINX
MPOCTOs, OTHOCUTEJIBHOE BPEMsI IPOCTOS BCEX U KaXJIOTO CTaHKA.

6. B mkone 6but0 TpU 9 Kiacca, B aBrycTe KaXk/Iblii KIIACCHBIM PYKOBOJUTENb UMEI CBE/ICHHS O CBOMX YUSHHKAX:
¢dammus, KyAa MOCTyIal, TOCTYHniI win HeT. ONpenennTh CKOJNIBKO YYCHHWKOB XOTelH MoWTH B 10 Kiace, KTO XOTen
MOCTYNATh B YYWIIUILE U TEXHUKYM, KTO TMOCTYNWI B YYHJIHIIE HJIM TEXHHUKYM, CKOJBKO Y4EHHKOB Oyner yuntcs B 10
KJacce, CKOJIbKO HeoOxoaumMo co3aaTh 10 Kj1accoB M IO CKOJIBKO YEIOBEK.

7. Ha onumnuaze no uHGOpPMAaTHKE Ha HIKOJBHUKOB 3aIlOJHSJIMCH aHKETHI: (paMuiIus, HOMEp LIKOJBI, Kiacc,
3aHsToe Mecto. Hamewarars: 1) chucku IIKOJI, 3aHABIIMX NPH30BBIE MECTa; 2) Kakas W3 MIKOJI 3aHsula OOJbIe BCEX
MIPU30BBIX MECT; 3) CIIMCKH YYEHHKOB 3aHSBIINX [IEPBOE MECTO, yKa3aTh UX KJacc.

8. B nmexanare xpanurcsi uH(opmanus o 3UMHeH ceccuu Ha 1 kypce (daMmins, HOMep TpyMIibl, OleHKa 1 1o
reoOMeTpuH, OIeHKa 2 1o anredpe, oueHka 3 mo wuHpopmaTtuke). COCTaBUTH NpOrpamMmy, IedaTaroulylo (GaMuInu
CTY/ICHTOB, MMEIOIIUX 33J0JDKEHHOCTb XOTs ObI IO OJTHOMY IPEIMETY, KaueCTBO yCIEBaeMOCTH, IPOLIEHT CTYAEHTOB, T.€.



CHaBIINX 9K3aMEHBI HA 4 ¥ 5, Ha3BaHWE MIPEAMETa, KOTOPBIH OBII CaH JIydIie BCEro, HOMepa Py B MOPSIAKE yOBIBAaHNS
CpemHEH yceBaeMOCTH UX CTYICHTOB.

9. B orzmene KagpoB CTYAEHTOB XpaHHUTCA cliexyrolas HHQOpManus O KaKIOM CTyaeHTe: (amuius, uMs,
OTYECTBO, O], BO3pacT, Kypc. COCTaBUTh MPOTpaMMy KOTOpas IedaTaeT HOMep Kypca, Ha KOTOPOM HauOOJBIINI IPOIEHT
MYXUHH, CaMbl€ PacIpOCTPaHEHHbIE MYKCKHE W JKCHCKHE MMEHa, (aMHINU B anaBUTHOM MOPSIKE M MHUIMAIBI BCEX
CTYZEHTOK, OTYECTBO U

10. Barax maccaxupa XapakTepu3yeTcs KOJMYECTBOM Belleid W oOummM BecoMm Bemieil. CBexeHus o Oaraxe
Ka)XKJJOT0 Iacca)xpa NpeICTaBIAIOT COO0H KiacTep ¢ AByMs TOJISIMH: OJTHO TI0JIE LIEJIOTO THIA (KOJMYECTBO BEIeH) U OJTHO
- IelicTBUTENIbHOE (BEC B KIJIOTPaMMax).

a) Haiitu Garaxx, cpesHU Bec OJHOW BEIIM B KOTOPOM OTiIMYaeTcsi He Oosee, uem Ha 0.3 Kr oT o0ILIero cpeqHero
Beca OJHOM BElU.

b) Haiiti umcino maccaxupoB, HMEIOMIMX Oojiee NBYX BEUIeH M YHMCIIO MAcCaXHPOB, KOJIMUECTBO BEIIEH KOTOPBIX
MIPEBOCXOIUT CPEIHEE UNCIIO BEIEH.

¢) OnpenenuTs, IMEIOTCA JIM IBa MAcCaXHUpa, Oara’kd KOTOPHIX COBMAIAIOT IO YMCIY BEINEH W pa3IudaroTCs 110
Becy He Oonee yem Ha 0,5 kr.

d) BeIsicHUTB, UMEETCS TN IMaccakup, 0arak KOTOPOTo TMPEBBIMIAeT Oarak KakI0T0 W3 OCTAIBHBIX MACCAKUPOB H
10 YMCILy BEILIEH, U 10 BECy.

e) BrrsicHuTh, HMeeTcs i maccaxup, 0arak KOTOPOTO COCTOHT U3 OHOH BenTn BecoM MeHee 30 KT.03pacT KOTOPBIX
SIBJISIFOTCS] O/THOBPEMEHHO CaMbIMHU PaclpOCTPpaHEHHBIMH.

3ananue 13. CO0p naHHBIX

1. Hanucats nmporpamMmy, KOTOpas CUUTaeT KOJIUYECTBO KIMKOB JI€BOI KHOIIKM MBIIIIH.

2. Hanwmcarp nmporpaMmy BbIBOJIa Ha 3KpaH CIIyYailHBIX YMCEJI, KOTOpas MpU XJONKe OyleT MpeKpalaTh CBOIO
paboty.

3. Janm TtpeyrompHuk. Hammcate mnporpammy, KOTOpas INpH HaXKaTWM KIABHIOM S BEYHCIACT IUIOMAAB
TpEyTroNbHUKA, a IPU HAKATHX KJIABUIIK P ero mepumerp.

4. Jlano umcno. Hamucats mporpamMmy, KOTOpas MpH IIOCIEIOBAaTEIbHOM Ha)KaTHM KiaBumI f, a c¢- t cunTaer
(dakxTopuan gmucia.

5. Hammcats nporpammy, KOTOpast 3alIMCBIBAET B (haiiyl CHMBOJIBI BBEACHHbIC C KJIABHATYPHI.

6. Hanmcats nporpammy, kotopas rnpu Haxkatuu JIKM 3amuceiBaeTt B ¢aitn 1, a mpu Haxkatiu [TKM 0.

7. Hanmcats mporpammy, KOTopas CYMTAeT KOJIMYECTBO Ha)XKaTWH KHONOK KJIABHATYyphl U KOJHYECTBO KJIMKOB
MBIIIKOH.

8. Hanmcarp nporpammy, Kotopas coOHpaeT AaHHBIE CO 3BYKOBOW KapThl U €CIHM OHM IIPEBBILIAIOT HEKOTOPOE
MOpPOTroBOE 3HAuEHHE, TO BBIAAET cooOlleHHe B kiacce CIMIIKOM HIYMHO, a €CJIM MEHBIIE HEKOTOPOro, TO BBLAAET
cooOmenue - B xiacce Tumuna! [Toporosoe 3HaueHNe ONpeAEIUTb CAMOMY.

9. Hanwmcatp nporpamMmy, KOTOpasi IIpH XJIOIIKE BEIBOJUT Ha KpaH coodieHue bpaso!

10. Hammcate mporpaMmy, KOTOpas NpH KaKIOM XJIONKE 3alHCBHIBAECT ITOCIECIOBATEIbHO B (Al MO OXHOMY
HaTypaJbHOMY YHCIy, HaunHas ¢ 1.

KounrpoabHnas padora 2

1 CepromnpuBoa. Co3maiiTe MPIIIOKESHHE IS YIPABICHUS MAHUITYISITOPOM Ha CEPBOIIPUBOAAX.

2 H-moct 1 MmoTop-penykrop. Co3zaiite npuioxeHue I yIpaBiIeHHs MOEIbI0 aBTOMOOUIIS.

3 UK-pmaneaomep. Cosmaiite mporpammy MMO3BOJISIONIYIO POOOTY € TOMOIIbI0 HH(PPAKPaCHOTO JajbHOMEpa
00BE3KaTh MPEIATCTBHS.

4 VnpTpa3BykoBoi ganmbHOMep. CozmaiiTe mporpamMmy MO3BOJISIONIYI0 POOOTY € MOMOIIBIO YIBTPa3ByKOBOTO
JanbHOMepa 00Be3KaTh MPETATCTBHSL.

5 Axcenepometp. CoznaiiTe IpUIIOKEHNE U CYUTHIBAHHA MTOKAa3aHUH aKCeJIepoOMeTpa ¢ CTaOMIOILIaT(hOPMEI.

6 T'mpockon. CozpaifTe MPUIOXKECHUE IS CUYUTHIBAHUS TOKA3aHUI ¢ TUPOCKOMA JJIS CTAOWMIIM3AIMK TMOJIOKCHHUS
KBaJ[pOKOIITEpa

7 Kommac. Co3naiite nmpriiokeHue Ui IBIKEHHS poOOTa 110 KOMIIacy.

8 Jatumk oceemeHHOCTH. Co3aaiiTe MPUIOKECHUE UL IBMKECHUS POOOTa MO JIMHUH C HMCIIOJNF30BAaHUEM JaTIHKa
OCBEIICHHOCTH.

9 IoBopoTHsIif perynstop. Co3maiiTe MPUIOKEHNE IS PEryTUPOBAHNS TOBOPOTA KOJIeC poboTa.

10 Jatunk Xomra. Co3naiTe MpUIOKEHUE I CYUTHIBAHMS TOJI0XKEHHS Baja MOTOpa C MCIMOJIb30BaHUE JaTUHKa
Xounna.

Kontpoabsnas padora 3

3ananue 1. Cozpaiite mpuitoxenne nporpammaropa EEPROM, koropoe cumrteiBaer ¢aitn nporpammel ¢ USB-
Hakonutens, konupyeT aanHele B EEPROM, a 3arem cumthiBaeT panHele EEPROM 1nd moarBepikaeHUss TOYHOIO
COOTBETCTBUSI ¢ AaHHBIMU B Qailsie Ha USB-nakomnurene. Brunounte XXK-mucrureit 1uiss MHAMKAUKE COCTOSHMS Tpoliecca
IIPOrpaMMUPOBAHMUSL.



3amanne 2.  Co3pgaiiTe JHIEBYIO TaHENb I OTOOpaKeHUS WHAWKAIMH TpadUKOB TEMIEPATyphl, BIAKHOCTH
CKOPOCTH BETpa, MPEACTABIIIOIINX OTOAHBIE YCIOBHS 32 MPOIIESAIINN Yac M OOJBINNI HHTEPBaJ BPEMEHH.

3amanne 3. Cozpmaiite ckanep miast QR-xoma. QR-kon siBisercs momynspHbIM 2D-mTpux KOAOM, B KOTOPOM
3ammdpoBaH anpec caiita. O0penuauTe BeO-Kamepy U KK-mmcruteit, 9To0br co3maTs coOcTBeHHBINH ckanep QR-koma m
MIPOU3BECTH yUET TOBAPHO-MATEPHATBHBIX IIEHHOCTEH.

3amanne 4. Co3zmaiite 31eKTpOHHBINH KaibKymsarop. OOwvenmuute kimaBuatypy u JKK-aumcrureit, uToOvl co3maTh
COOCTBCHHYO BEPCHIO 3HAKOMOI'0 KAPMaHHOTO KaJIbKYJIATOpPA.

3ananue 5. OOBEAUHUTE aKCEIIEPOMETP C MACCUBOM OTJICIIbHBIX CBETOHOOB, PAIOM CBETOTUOIHON MATPHUIIBI WIIH

KK-nucruteem i AMUTAIUH TTOJIOKCHHS My3bIpbKa ypoBHS. J[00aBbTe U(PPOBOE 3HAYCHUE [T OTOOPasKCHHUSI

BEJIMYUHBI YKJIOHA.

3anmanue 6. Co3maiiTe 3JIEKTPOHHOTO KoMmo3uTopa. [IpucoequHnTe TUHAMUK K 3BYKOBOMY T€HEPATOPY, 4acToTa U
aMIUTUTY[a KOTOPOTO PETYIUPYIOTCS C IIOMOIIBIO TATYUKOB

3amanne 7. CozmaiiTe DJIEKTPOHHOTO HacTpouiuka rutap. Mukpodon mepeaaer B NI myRIO umrdopmamuio o
HacTtporike rutapel. Berpoennsiii BIT Extract Single Tone Information anamu3upyeT MOJIy9eHHBIM 3BYKOBOW CHTHAI W
ompenensieT ero 4acToTy Ha MaKCHMAaJbHOH aMIDIHTYyZE, TO €CTh OCHOBHYIO YacTOTY OTACIbHON THUTapHOH CTPYHBI.
Co3znaiiTe TUCIUICH, KOTOPBINA OYIET MOKa3hIBaTh YaCTOTY OOHAPYKEHHOT'O TOHA B TepIiax.

3amanue 8. Co3maTh KOMIAc ¢ MONMPABKOW Ha HAKIIOH. CKOPPEKTUPOBATh HAKJIIOH KOMITaca M CO3/1aTh COOCTBEHHBIN
KOMIIac ¢ TOTPaBKOW Ha HAKJIOH. BKIMounTe (QYHKIHIO OTKIIOYCHHS KOMIICHCAIIMH HAKIIOHA, YTOOBI IPOaHATU3UPOBAThH
YCOBEPIICHCTBOBAHHYIO CUCTEMY.

3amanue 9. CozpaiiTe ckaHMpYIOMMUNA JaTyuK. MCHoOnb3ydTe CepBOMPHBOJA KaK BPAILIAIOUIYIOCS CKAHUPYIOIIYIO
iatdopmy Al ckaHupoBaHMsl B auana3zoHe 180 rpamycoB. BeiGepure camblii OOJBLIONH NOCTYIHBIA CepBOpbHIYAr s
co3maHusi OONbIION TAaTGOPMBI M yCTAaHOBHTE HEOOXoMuMbIH aaTuuk. Co3maliTe KOHTYp JUId 3afaHus yria JJis
CEPBOMNPHUBO/Aa B YIVIOBOM JHAla30HE BO BpeMs cOOpa AaHHBIX. Hampumep, ¢ MOMOIIBI0 aKyCTHYECKOIO MaJbHOMEpa B
Ka4yecTBE JaTYMKAa MACCUB M3MEPEHHUH OyJeT BKIIOYATH PACCTOSIHHE J0 OOBEKTOB B 3aBHCHMOCTH OT yIIa, OOeCIeYnBas
TakuM 00pa3oM HyKHOU

nHpOpManneil HABUTAIHOHHYIO CUCTEMY POOOTa BEICOKOTO YPOBHSI.

3amanne 10. Co3npaiite cucreMy BuacoHaOmoaeHus. O0beauanTe BeO-kamMepy U USB-HaKkomuTeNb AT CO3/aHUS
KaMephl BUICOHAOIIONCHNS, KOTOpas KOHTPOJIHMPYET MOMEIICHHE M COXpaHsIeT M300pakeHHs ¢ yKa3aHHEM BPEMCHH IIpH
0OHapyKEHUH JIBIDKCHISL.

4.2. OueHOYHBIE CPeACTBA MPOMEKYTOYHOM aTTecTAllNU

[lo pucuumMHE MPEeayCMOTPEH 3adeT. 3aueT NPOXOAUT Mo Owieram. B kaxkmom Owmiere aBa YCTHBIX WU
MICBMEHHBIX OTBETa Ha BONpOCHL. [locie oTBeTa CTYAEHTY MOTYT OBITh 3aJaHbl JONOJHHUTEIbHbIE BONPOCHI, KaK IO
MaTrepHanaM OuieTa, Tak ¥ 10 OCHOBHBIM OIPEeTIeHUsIM Kypca B [IETIOM.

4.2.1. YcTHbBI WM NHCbMEHHBbIH 0TBET Ha BONPOCHI

4.2.1.1. llopsaaok npoBeeHUs: U NPoOLeIyPa OLEHMBAHUS.

YCTHBIHN N MMCHbMEHHBIH OTBET Ha BONIPOC HANpaBJIeH Ha MPOBEPKY 3HAHWH OCHOBHBIX Pa3/esIOB MO JTUCIUILIHHE.

4.2.1.2. Kpurepuu oueHMBaHHs.

Bannas B unrepaiie 86-100 % or MakcuMaTbHBIX, 35-50 0a/1710B cTABATCS, €CJIM 00YYAIOIIMMCS:

B oTBere KauecTBEHHO pacKphITO cojepkaHue Bompoca. OTBET Xopomio cTpyKTypupoaH. IIpekpacHo ocBoeH
HNOHATUMHBIN anmapaT. IIponeMOHCTpUPOBaH BBICOKMII YPOBEHb IOHUMaHUs Marepuana. IIpeBocxonHoe ymeHue
(hopMyIHPOBATH CBOM MBICITH, 00CYKIATh TUCKYCCHOHHBIC TIOJI0KEHUS.

Baasbl B uaTepBaje 71-85% oT MakCHMAaJIbHBIX, 21-34 6a/110B CTABUTCS, €CJIN 00YYAIOLIHMCS:

OcHOBHOE CoJIepKaHKEe BOIPOC PACKPHITO. XOPOIIO OCBOEH MOHATHHHBIN anmapat. [IpogeMoHCTpHpOBaH XOPOIIHiA
yYpOBEHb IIOHMMaHMsI MaTepuaia. Xopoliee yMeHHe (OpMYIUpOBaTh CBOM MBICIH, OOCYXJAaTh JUCKYCCHOHHbIE
TIOJIOXKEHHMS.

Banasl B unTepBaijie 56-70% ot makcuMaiabHbIX, 14-20 62,1108 cTABHTCS, €CITH 00Y4AIOLIUMCST:

Bomnpoc gactiuuno packpbiT. OTBET ¢1ab0 cTpyKTypupoBaH. [IoHATHITHBIN anmapar ocBoeH dacTudHo. [loHnManue
OTIETBHBIX IIOJIOKEHUH M3 MaTepHana MO BOMPOCY. YIOBJIETBOPUTEIbHOE yMEHHE (hOPMYJIMPOBAaTH CBOM MBICIH,
00CyXIaTh TUCKYCCHOHHBIE MTOJI0KEHHS.

Banas B unrepBaiie 0-55% or makcuManbHbIX, 0-13 6a1/10B cTaBUTCS, €CJIM 00YYAIOIIMMCS:

Coneprkanne BoTpoca He pacKpbITo. [IoHATHITHBIN anmapaT 0CBOEH HEYIOBIETBOPHUTENbHO. [loHNMaHne MaTepuana
(hparmMeHTapHOE WM OTCYTCTBYeT. HeymeHnue GpopmMymupoBaTh CBOM MBICITH, 00CYKIaTh JUCKYCCHOHHBIE TIOJOXKEHHUS.

4.2.1.3. OueHo4yHbIe CpeACTBA.
Bonpoch! 1Jisi yCTHOT0 HWJIM MHCHMEHHOT0 0TBETa

1. OOBICHUTH padOTy M HAMKCATh MPOTPAMMY TSI HCTIONB30BAHUS CIICTYIOIIEro 000pyI0BaHus - JIMCKPETHBII
cBeroanoa. CeMHUCErMEeHTHBIN CBETOAUOHBINA AUCTLIEH.

2. OOBsicHUTH Pa0OTy W HAIKCATh MPOrPAMMY ISl MCIIOJE30BAHMS CIIEIYyIomero ooopynoBanus - Haxumuas
kHonka. DIP-nepexmtouarenu. ITotennmomerp

3. OOBsicHUTH pabOTy M HANMKCATH IPOTPAMMY JIJISl UCIOJIB30BaHUS Cleayroniero obopynoBanus - Tepmucrop.

doTo31EMEHT.



4, OOBsicCHUTh paboOTy H HamWcaTh NPOTpaMMy JUIS  HCTIOJB30BaHHS CICAYIOMEr0o OO0OpPYIOBAaHUS -
DNeKTpeTHbIH MUKpOGOH. 3yMMep/TMHAMUK.

5. OOBICHUTH padOTy M HAMMKUCATh MPOTPaMMY JIJISl UCTIONB30BaHUS CIIEIYIONIET0 00opynoBaHus - [IoBOpOTHBII
perymarop. @oTonpepsIBaTeNs.

6. OOBsCHUTD pabOTy W HaNUCaTh HPOTPaMMy IS WCIIONB30BaHUS CIEAYIOMIEro o0opymoBaHHA - JlaTamk
Xomnna. [1pe3031€KTpUYECKUI NaTUHK.

7. OOBsicHUTH paboTy W Hamucath MPOTrpaMMy JUis HCHOJIB30BaHUS CIEAYIOLIEr0 00OpyIOBaHMS -
CepgomnpuBoa. H-MocT 1 MOTOP-peayKTOD.

8. OOBsICHUTD PaboOTy M HamUcaTh MPOTPaMMy JUIA HCIONBb30BaHMs clenyromero obopynoBanust - WK-
JanbHOMEp. YIIbTPa3BYKOBOW AalbHOMED.

9. OOBsicHUTH paboTy ¥ Hamucath MPOrpaMMy JUis HCHOJB30BaHUS CIEAYIOLIETr0 00OpyNOBaHMS -

Axcenepometp. ['upockor.

10. OObscHUTH paboOTy W HamWcaTh NMPOTpaMMy JJIS MCIOJIB30BaHUS CIeAyromero odopynoBanus - Kommac.
JlaTarK OCBEIICHHOCTH.

11.  OObscHUTH pabOTy W HAMKCATh MPOTPAMMY U HCIIOIB30BAHUS CIEAYIOMero obopyaoBanus - KiraBuaTtypa.
Matpuua cBETOIUOI0B.

12.  OObscHUTH paboTy M HAMHCATH IPOTPAMMY JJIs HCIIOIB30BAHMUS CIIEAYIOIIEro 00opynoBaHus - CHMBOJIBHBIN
KK-nucrureit narepdeiic UART.

13.  OObscHuUTH pabOTy M HAMKCATh IPOrpaMMy AJISl HCIIOJIB30BAHUS CIIEAYIONIEro 00opynoBaHus - CUMBOJIBHBIH
KK-nucruteit untepdeiic SPI.

14.  OObscHUTH pabOTy M HAMKCATh IPOrPaMMy AJIsl UCIIOJIB30BAHUS ClIEAYIOIIEro 000pyaoBaHus - CUMBOJIBHBIH
KK-nucruieit narepdeiic mmHbI

15.  OObsicHuTh pabOTy H HamWcaTh MPOrpaMMy JJIsl HKCIOJB30BAHUS CICAYIOIIETO O0OpYAOBaHHS -
ITocnenoBarenpHas namats EEPROM.

16.  OObsacHUTH paboTy W HamWcaTh MPOTpaMMy JUIS WCIIONB30BaHHS CIEAyIOmEero obopymoBaHus - Monyib
Bluetooth.

17.  OObBscHUTH pabOTy M HAIMCATh MPOTPAMMY IS MCIOJB30BaHUS CleAyromero odbopymosanus - Lludposoit
MOTEHIHOMETD.

18. OObsacHuTe pabOTy ® HampcaThb NpPOrpaMMy MJIsl HCIIOIB30BaHHA CIEIYIOMIEro O0OpYHAOBaHUS -
TeMmneparypHblil JaTUUK.

19.  OObscHUTH paboOTy M HamucaTh IPOrpaMMy JJIsi MCIOJIB30BaHUS Cleayloliero odopynosanus - MOMC-
MUKPO(DOH.

20.  OObBsicHUTH PabOTy M HamucaTh MPOTPaMMy Ul HCIOJIb30BaHHS cCleayiomero obopymoanus - USB-
HaKOIHTEb.

21.  OObBsICHUTB pabOTy W HAIKCATh IPOrPaMMYy AJIsl UCTIONIL30BaHUS ClIeAyIoLIero ooopynoBanus - Beo-kamepa.

22.  OObwsacHuTH pabOTy W HamWcaTh MPOTPaMMy Ui HCIOJB30BAaHWA ciemyromero obopynoBanus - GPS-
MIPUEMHHUK.

23.  OObsicHUTH pabOTy ¥ Hamucarb IPOTrpaMMy Ul MHCIOJIB30BAHUS CIIEAYIOUIEr0 O00OpyNOBaHMS -
[TopTaTUBHBIA N3MEPUTEIBHEII TPHOOP.

24.  OObsicHUTH pabOTy ¥ Hamucarh IPOTpPaMMy Ul HCIOJIB30BAHUS CIIEAYIOUIET0 O00OpyINOBaHMS -
BbecnpoBogHO! gaTyukK.

25.  OOBsICHUTH PabOTY U HamUcaTh MPOrpaMMy JJIsl HCIIOJIB30BaHUs ClIeyIolIero obopynoBanus - Perucrparop
JIAHHBIX.

26.  OObBsicHUTH pabOTy W HamMcaTh NPOrpamMMmy JJIsl MCIIOJBb30BaHMS CIEAYIOIEro odopynoBanusi - Yackel ¢
noanepkkon NTP.

27.  OObsicHUTH paboOTy W HamkcaTh NPOrpaMMYy JUIS MCHOJIB30BaHUs cienyromero obopymoBanus - Cucrema
JIEKTPOHHOTO YIPaBJICHUS.

28.  OOBsICHHUTH pabOTy W HANHKCATh MPOTPAMMY IJIS HCIIONB30BaHUA Cileayromero obopynoBanus - Lupposoii
TEpPMOMETP.

29. OObBscHUTH PabOTy W HANKCATh NPOTPaMMy [UIS HCIIONB30BAaHUS CleAykomero obopymoanms - 3D-
KOHTpOJUIEP IBETA.

30.  OOBsicHUTH PabOTy W HaNUCATh IPOrPaMMy JUIsl HCIIOJIB30BaHUS Cleaylomero obopynoBanus - Ckanep QR-
KoJa.
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