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1.  OBIIME CBEJIEHMS

VYuebHast qucuuruinaa «OnepanoHHbIe CHCTEMBl BCTPAUBAEMBbIX YCTPOICTBY U3y4YaeTcs B IATOM
ceMecTpe.

KypcoBast paboTa He npe1ycMOTpEeHa.
1.1. dopma npoMeKYTOYHOM aTTECTALMU: 3aUeT C OLIEHKOI
1.2. Mecto yuebHOM nuctuminHbl B cTpykType OITOIT

VYuebnas aucuummmHa «OnepanroHHbIE CHCTEMBI BCTPaUBACMbIX YCTPOUCTBY» OTHOCHTCS K
0053aTeNbHOM YaCTH POTrPAMMBI.

OcHOBOIl  [uIi  OCBOGHHUS  JUCHUIUIMHBI  SIBIISIIOTCSA ~ PE3yJAbTaThl  OOY4eHHS IO
NpeaAmCCTBYIOIUM JUCHUIUIMHAM U ITPAKTHKAM!

- [IporpamMmmupoBaHKe Ha S3bIKAX BEICOKOTO YPOBHS

- WupopManioHHbIE W KOMMYHHKAIIMOHHBIE TEXHOJOTHHM B TPO(ECCHOHATBHOM
NeSITeTbHOCTH;

- Beenenue B npodeccuto

Pe3ynbraTel 00yueHHs 0 y4eOHOM AUCIUITIMHE, UCTIONIB3YIOTCS TIPH U3YYCHUH CIIETYIOIMINX
JUCHUIIIMH U MPOXOKACHHUA ITPAKTHUK!

- CereBble TEXHOJIOTMH U TPOMBILUICHHBI UHTEPHET BELIEH;

- Pa3paboTka rpadguyeckoro noiap30BaTeIbCKOT0O HHTEpdeiica;

- [IporpamMMHBI€ pelIeHHs ISl BCTPauBaeMBbIX YCTPOICTB.

Pe3ynpraTel 0cBOGHUS y4eOHOH AMCIMIUIMHBI B JajdbHEWIIEM OyIyT HCIOJNB30BaHbI IPH
BBITTOJIHEHUH BBITYCKHOW KBaTH(PUKAIMOHHOMN pabOTHI.

2. IEJM U IVIAHUPYEMBIE PE3YJIbTATBI OBYUEHHUS IO
JTUCHUIJIMHE

LenssMu ocBOEHMSI OUCHUILIMHBI «OnepalMoHHbIE CUCTEMbl BCTPAaUBAEMbIX YCTPOUCTBY
SIBJISIFOTCSL:

- W3ydeHrne 0000IIEHHON apXUTEKTYphl MHUKPOMIpOIECCOpPa M MHKPOIPOLIECCOPHOM
CUCTEMBI, TMOHSATHE MAIIUHHBIA IMKJI; KJIacCU(UKAIMIO KOMaHJ MHKPOIPOIECCOPOB; PEKUMBI
aZpecallii W WX CHMBOJHUYECKOE TMPEACTaBICHUE TMpPU MCIOJb30BAaHUU sI3bIKa accemoiiepa;
OCHOBHBIE TEHJICHLIUU Pa3BUTHS apXUTEKTYPbl MUKPOIIPOIIECCOPOB

— dbopMHpOBaHME HABBIKOB HAYyYHO-TEOPETUUYECKOTO TMOJXO0Ja K PEHISHUI0 3ajad
npoecCHOHANBFHOM HAMpaBIEHHOCTH U TPAKTUYECKOTO WX HCIOJIb30BaHUS B JaibHEHIeH
NpOPECCHOHAIBHON ~ JEATENBPHOCTH C  HCIOJIB30BaHHEM HMH(GOPMAIITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI;

- dbopMupoBaHKHE Y 00yUYaIOIMMUXC KOMIIETCHIIMM, YCTAHOBICHHBIX 00pa30BaTEeIbHOM
nporpammoii B cootBercTBUU ¢ PI'OC BO 1o naHHON AUCHUIUIMHE;

Pesynbrarom o0yueHHS MO yuyeOHOW AUCHMIUIMHE SIBISICTCS OBJIAJCHUE OOYJYArOIIMMUCS
3HAHUSMHU, YMEHHUSMH, HABBIKAMH M OIBITOM JIEATEIBHOCTH, XapaKTEPU3YIOIIMMH IPOIIECC
dbopMUPOBaHUS KOMIIETEHIIMI M OO0ECTEeUMBAIOIIMMU JOCTHKCHHE IUJIAHUPYEMBIX PE3YIIbTaTOB
OCBOCHUS yUeOHOU AUCITUTUTHHBI.

2.1. ®opmupyembie KOMIETEHIINN, UHIUKATOPHI TOCTHKEHUS KOMIIETCHIIUM,
COOTHECEHHBIC C MJIAHUPYEMBIMH Pe3yJIbTaTaMu O0YYSHUS IO AUCITUTIIINHE!

Kon u HaumMeHOBaHMe
Ko u HammeHOBaHMe Ilnanupyemble pe3yJbTaThl 00y4eHUs!
HHIMKATOpa

KOMIICTCHIMH Mo ITMCIMIIJIMHE
JOCTHKCHHUHA KOMIICTCHIINH




Koa 1 HamMeHOBaHHe

Kox 1 HamMeHOBaHHE
HHIUKATOpA

IInannpyemble pe3yJbTaThbl 00y4eHUs!

KOMIIeTeHIINN 10 THCHHILTHHE
AOCTHKEHHs] KOMIIETeHIINH
OIIK-5 Cnocoben NA-OIIK-5.1 Ucnonb3oBanue — Hcnonszyer COBpEMECHHBIE
UHCTAJUIUPOBATh OCHOB CHCTEMHOT'O MH(GOPMALMOHHBIC TEXHOJOTUH, TEXHHKH,

IPOTrpaMMHOE U
anmapatHoe o0ecrieueHue
JUTs MH(QOPMAIIMOHHBIX
ABTOMAaTH3UPOBAaHHBIX
CHCTEM

aJIMUHUCTPUPOBAHHS U
aJIMUHUCTPUPOBaHUS 0a3
JaHHBIX, APXUTEKTYPBHI,
YCTpOKCTBA U
(hyHKIIOHUPOBAHUS
BBIYUCIUTEIHHBIX CHCTEM
W-OI1K-5.2 IIpumeHenne
METOJIOB YCTAaHOBKHU
CHCTEMHOTO U TIPUKIIaTHOTO
MPOTPaMMHOI0 00eCIIEUEHHUSIM
JUTsE MH(POPMAIIMOHHBIX 1
ABTOMATHU3UPOBAHHBIX CHCTEM
W I-OI1K-5.3 Uncramsmys
MPOTPAMMHBIX CPE/ICTB
pa3paboTku s
WHPOPMALMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM

OIIK-7 Cnocoben
y4acTBOBAaTh B HACTPOMKE
Y HaJaJKe POrpaMMHO-
anmnapaTHBIX KOMIUIEKCOB;

NA-OIIK-7.2 Ilpumenenne
HHCTPYMEHTAIbHBIX CPEICTB
JUJISl HACTPOMKU U HANAIKU
WHGOPMALMOHHBIX CUCTEM U
MIPOTpaMMHO-aNINaPaTHBIX
KOMILIEKCOB

NA-OIIK-7.3 IlpoBepka
paboToCTIOCOOHOCTH
porpaMMHO-anIapaTHbIX
KOMILIEKCOB

[1K-3

CriocobeH pa3pabarsiBaTh
CIEHATU3UPOBAHHOE
pOrpaMMHOE
obecrieyeHue st
WHQOPMAITMOHHBIX U
ABTOMAaTH3UPOBAaHHBIX
cHCTEM

WJI-TIK-3.4
Pa60Ta C OHepaHI/IOHHBIMI/I

crucTeMaMu, 0a3amMu JaHHEIX IS

peleHus 3aaay
nHPOPMALMOHHBIX U
ABTOMAaTU3MPOBAHHBIX CHCTEM
yIpaBJiIeHUS

MPUKIAIHBIX MPOTPAMMHBIX CPEJICTB TPHU
peiieHMyd  3a7a4 PO ecCHOHATBHON
JIESITeTBHOCTH;

— Hcnone3yer HHTEpaKTHBHBIC CPEJbI,
BKJIFOYas OHUOIIMOTEKH Znanium
(Znanium.com), Elibrary (elibrary.ru);

— Pemaer 3amaum npodecCHOHATLHON
JIeSITeTbHOCTH c MPUMEHEHUEM
HHPOPMAITHOHHO-KOMMYHHUKAIIMOHHBIX
texHonoruii TeamViewer, GooglMeet

— PaspabaTbiBacT anropuTMUYECKOE
U TMPOrpaMMHOE OOCCIICUCHHE CPEACTB U
CUCTCM aBTOMAaTU3allMl W YIPaBJICHUA
mporieccaMi M peali30BbIBaTh €ro Ha
MPaKTHKE.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIIUILINHBI

O6mas TpyA0EMKOCTh Y4eOHOH NUCHUIUIMHBI 10 y4eOHOMY IJIaHY COCTaBIISIET

1o o4HOM opMe oOyueHus — 3

3.e. 96 gac.



https://znanium.com/
https://znanium.com/

3.1. CrpykTypa y4eOHOU TUCIUILUIMHBI JJIs1 OOy4arOUMXCs MO BUAM 3aHSATUN

CTpyKTypa M 00beM JUCHHILIMHBI

CamocTosiTe1bHasi padoTa

00y4aroerocs, 4ac

dBh ‘BHITBLIILLE
BEHhOLAYIWOdI

dh ‘B)0.I9IMOIRRAQO
vLoged
BBHIIILBEOLION®D

62

62

utaodu n1090odx
/wuogvd sv90Iddx

KonTakTHas ayguTopHasi padora,

gac

deh ‘eMd0L0IT0I
BeMYohUuLIedI

dth ‘BHLBHEE
siaHdoredogerr

18

18

deh ‘BHLBHBE
IMNIhULIedn

deh ‘UM

16

16

deh ‘01304

96

96

HUMBLILLE

HOHhOLAXIWod endod

3aueT ¢

o1I.

O0BneM THCHHUITNHBI
1o cemMecTpam

5 cemectp

Bcero:




3.2 CtpykTypa yu4eOHOW AUCIUTUTMHBI/MOIYIIS sl OOyJarOIIUXCs 10 pa3jaesiaM U TeMaM JUCIUIUINHEL: (ouHas opMa 00ydeHus)

Ilnanupyembie Buapl yueoHoi#i padoThl
(KOHTPOJIUpPYEMBbIE) KonrakTHas padota
Pe3yJIbTaThI N § Bujer u (l)(:pMLI KOHTPOJbHBIX
OCBOEHUSI: o - - S = MeponpHusTH, 06ecnem\4}muomne o
KOII(LI)“ HanmenoBanmne PasaelIos, Tem; ) 5 g = £ g g :L 5 COBOKYIMHOCTH TEKYIIIMH KOHTPOJIb
¢opmupyemoii(bix) ¢opma(bl) NPOMEKYTOUHOH aTTeCTAIIUH g o = 5 B = o - = 5 ycneBaeMocTH
KoMneTenuuu(ii) g E E‘ ] E E E‘ E g § i (OpMBI IPOMEIKYTOUHOr0 KOHTPOJIsSI
P:ll(l)ﬁﬁ:;(:{;:f: g E E \g l§ E E E_ = | 2 l§ ycneBaeMocTH
KOMIETeHIHI S Hes RAa=Es HE O
Bmopoii cemecTp
OIIK-5: Paznen |. Peann3anus MHOTOnoToO4YHOI BCTPOEHHOI 16 34 58
NA-OIIK-5.1; ONePaINOHHO CHCTEMBI.
NA-OIIK-5.2; OmneparnoHHas cucTeMa Kak abCTpaKIus mapaiebHO 2 3 5 YCTHBIE OIIPOCHI, KOMIIBIOTEPHOE
NJI-OIIK-5.3. paboTaronux mpoieccoB U motokoB. CoBmecTHas (Cooperative) TECTUPOBaHKE, KOHTPOJIbHAS PaboTa,
OIIK-7: Y OCHOBaHHasi Ha BbITeCHEHHH (preemption) moaemnu
HNJI-OIIK-7.2; MEPEKITFOUCHHUS 3a7a4H.
WJ-OIIK-7.3. BJioyHas CTpyKTypa NpeICTaBIECHNs 3a/1a4 B CHCTEME. 2 3 5
IIK-3: [Ipouenypa nepexitoueHust koutekcra. Mckmouenus L1 2 3 5
NJ-11K-3.4 Cortex-M, npeHa3HaueHHbIe 11 obecredenus 6a30Boi
MOJIEPKKY IepeKIItoueHust KonTekcra. Kazap creka (stack
frame).
Co3pmanue 3aqau. MHUNIManMu3anms perucTpoB JAJsl CTapTyIoIeH 2 3 5
3aJauu.
CBsI3b apXUTEKTYPBl CHCTEMBI C PeaIn3alel INIAaHUPOBIIHKA. 2 3 5
Br130BHI cynepBaiizepa.
[11aHUPOBIIMK COBMECTHOTO BHITIOJTHEHHUS. 1 3 5
[Mapannenu3m 1 KBaHThl BpEMEHHU. 1 3 5
brnokuposka 3anau. KoHeuHslil aBTOMAT, ONKUCHIBAIOLIUN 1 3 5
COCTOSIHMSI BbINOJIHEHHS 3a1a4n. OXHJaHHE PECYPCOB.
[1narnpoBaHue B peaTbHOM BpeMEHH. XapaKTEePHUCTHUKH, 1 3 6
noipkHa o0namgate OC, 9TOOBI MOIEPKUBATE 33]a49H KECTKOTO
pearbHOro BpEMEHH ¢ AETEPMUHUPOBAHHBIMH CPOKaMHU
BBINOJIHEHHSL.
MexaHU3Mbl CHHXPOHH3AIINH, TTO3BOJISIONIHE 3aa4am 1 3 6
B3aMMO/ICHICTBOBATH MPH apOUTpaKe JIOCTYIA K OIIECHCTEMHBIM




pecypcam. Cemadopbl. MbIOTEKCHI.

Pa3nenenne cCTEMHBIX peCypCoB. 1 4 6
3auer 50
HUTOI'O 3a naTklii cemecTp 16 34 58

HUTOI'O 3a Bech mepuoj 16 34 58




3.3 Kparkoe conepxanue yaeOHOU JUCITUTUIAHBI

HaunmeHnoBaHnue pa3jaeja n

Ne it i Coaep:xanue pasaesia (TeMbl)

Paznen | Peasmzanusi MHOTONOTOYHOI BCTPOEHHOH ONepaniMoHHOI cicTeMbl. OCHOBHBIE IIOHATHSI.

1 OmnepauronHas cuctema kak | IlepexmroueHne BBINOTHAEMON 3a1a41 HA HU3KOM YPOBHE .
abcTpakuus mapaaienbHO Coxpanenue 3Hauenui peructpos L1 B O3V u 3arpy3ka u3
paboTaOIIHNX TIPOIIECCOB U MaMSATH 3HAYEHUH CIIeIyromen 3a1aqu, BRIOpaHHON ISt
rmoTokoB. CoBMecTHas BHIIONTHEHMS. [lepekimouenne KoHTeKCTa (context switching),
(cooperative) 1 OCHOBaHHasl | Jexalee B OCHOBE CHCTEMBbI IUTAHUPOBAHUSI.

Ha BBITECHEHHH (preemption)
MOJIEIH NEPEKITIOUEHUS
3aJJa4H.

2 brounas crpyktypa CTpyKTypa MUKpOIIpOLIECCOpa, MaMATh: BUJIbI TAMSATH,
MIpeCTaBICHUs 3a7ad B cTpykTypa namartu. [lluna agpeca, mmHa JaHHBIX, MIKHA
CHUCTEME. ynpasneHust. Opranu3zanys BBO1a-BbIBOJa HHGOPMALIUH.
[Ipouenypa nepexatoueHus XapakTepucTrKa HHTEP(EHCOB B CHCTEME
KOHTeKcTa. McKintoueHus
LIT Cortex-M,

MpeIHa3HAYECHHBIE [UI
obecrieyeHus: 6a30BOM
MOAJEPKKU NEPEKITIOUCHUS
KoHTekcTa. Kamp creka
(stack frame).

3 Coznanue 3a1ad. ITonsiTHE pErMCTPOBOM NIPOrPAMMHOMN MOJEIU
WHnnmanuzanus perucTpoB | MHKPOIPOLECCOPA, WILTIOCTPALU UX Ha IPUMEPE
JUT CTapTYIOIIEH 3a1a4u. COBPEMEHHBIX OJHOKPUCTAIBHBIX MHKPOIIPOLIECCOPOB.

CBsI3b apXUTEKTYPHI CTpyKTypa 0OJHOKPHCTAIBHOTO MUKpotpoieccopa. Oo6paboTka
CHCTEMBI C peau3anueil JTAHHBIX B MUKPOIIPOLIECCOPE.

IJIAHUPOBIIMKA. BEI30BEI

cynepBaiizepa.

IInaHupOBIIMK COBMECTHOIO

BBITIOJTHEHHS.

4 [TapamnenusM U KBaHTBI Knaccupukanms KoMaHA MHKPOKOHTPOJUIEPOB: IEpeAayu
BPEMEHU. JTAHHBIX, JIOTHYECKOW W apuMeTHUECKON 00pabOTKH, BBOJA-
brokupoBka 3anau. BBIBO/IA, nepeaavn YIpaBIeHHUS, yIpaBiIeHUs
Koneunslii aBromar, MHUKPOIIPOLIECCOPOM.

OIHCHIBAIOIINNA COCTOSIHUS
BBITIOJTHEHHS 33Ja4H.
O>xuztaHue pecypcos.
[InanupoBaHue B peanbHOM
BpeMEHH. XapaKTEPUCTUKH,
nomxHa oonagate OC,
9YTOOBI OJIEP’KUBATD
3aJ1a4M KECTKOTO PEeaTbHOTO
BpEMEHH C
JIETEPMUHUPOBAaHHBIMU
CPOKaMH BBIITOJIHEHUSI.

5 MexaHu3Mbl . Pexxumpl oOmeHa nHpopMaren ¢ neprudepuiftHbIMH
CHHXPOHU3ALINH, ycTpoiicTBaMu. Aipecanys HOPTOB NepruepHitHbIX yCTPONHCTB

MO3BOJISIONIHE 337[auam
B3aMMO/ICHCTBOBATH MPH
apbuTpaxe IOCTyIa K
OLECHCTEMHBIM pecypcam.
Cemadopbl. MBIOTEKCHI.
Paznenenue cucTeMHbIX

1 GOpMHUpOBaHME YIPABISIOMINX CUTHAIOB. [IpruMepsl
pacnpoCTpaHEHHbIX IPOTOKOJIOB apaJJIEIbHOTO U
[10CJIEI0BATENIHOTO BBOJa-BbIBOAa. [IporpammHo-
ynpasiisieMblii 0OMeH 1aHHbBIMH. KOHTpoIuIephl pephIBaHUM.




| pecypcos. |

3.4 Opraau3zanusi CaMOCTOSITEIIBHOM pabOThl 00yUaFOIITHXCSI

CamocrosarenbHas paboTa CTyAeHTa — o0s3aTeNbHass 4acTh 0Opa30BaTEIbHOIO IpoIliecca,
HalpaBlI€HHas HAa  Pa3BUTHE TOTOBHOCTM K  HPOPECCUOHATBHOMY M JIUYHOCTHOMY
caMo00pa30BaHUIO, Ha MPOEKTUPOBAHHME JalbHEHIIEro 0oO0pa3oBaTeIbHOrO Mapuipyra |
npo¢eCCHOHATILHON Kapbepbl.

CamocrosrenbHas paboTa 00ydaroMXCs O TUCHUIUIMHE OPraHu30BaHa KaKk COBOKYITHOCTh
ayJUTOPHBIX W BHEAYAMTOPHBIX 3aHATHMH M paboT, 00ECHEeYUBAIOIIMX YCIEIIHOE OCBOEHHE
JUCLUTUIMHBL

AynmuTopHasi camocTosiTeNbHas padoTa O0y4aromuxcs MO JUCHUILIMHE BBIONHSACTCS Ha
y4eOHBIX 3aHATHSX [0 PYKOBOACTBOM IIpernojaBaTells M IO €ro 3aJaHuio. AyIUTOpHAs
caMoCTosTeNIbHAs paboTa 00yJaroImuXcs BXOIUT B 00Ul 00beM BpeMEHHU, OTBEACHHOTO YUeOHBIM
IUTAHOM Ha ayJUTOPHYIO PabOTy, U PEriIaMEHTUPYETCS pacICaHueM Y4eOHbIX 3aHATH.

BreaynutopHast camoctosiTenbHas paboTa 00ydaronmxcs — IiaHupyemMasi yueOHasi, HayqyHO-
UCclieoBaTebCcKasi, MpakThuyeckass paboTra oOydaroIluXcs, BBIIIOJHSAEMAas BO BHEAyIUTOPHOE
BpeMs 10 33aJaHUI0 W TIPA METOAMYECKOM PYKOBOJCTBE TpenojaBareis, HO 0e3 ero
HEMOCPEJCTBEHHOTO yYacTHs, pPaCIICAHUEM YUeOHbIX 3aHATUH HE PEerilaMeHTUPYETCH.

BreaynuropHas camoctosiTenbHast paboTa 00y4aromuxcs BKIIOYaeT B ce0st:

- [ToaroToBKy K NpakTUYECKUM U 3a4eTy;

- U3ydeHHE  Pa3/eNoB/TeM, HE  BBIHOCHMBIX HAa  MPAKTHYECKHE  3aHATHS
CaMOCTOSITENIbHO;

- HanucaHue peepaToB Ha IPOOIEMHbBIE TEMBI;

- HOJr0TOBKA pedeparos;

- HOJrOTOBKA K IPOMEKYTOUHOM aTTeCTallMi B TEUCHHE CEMECTpA.

CamocrosarenbHas pabora 0OyyaroIIMXCsl C Y4acTHeM IMpernojiaBarens B (GopMe HHOM
KOHTaKkTHOM pPaboThl IpenycMaTpuBaeT TpPYNIOBYI0 U (WIM) HHAMBUIyaJbHYIO paboTy c
00y4aroImyUMHUCs U BKIIIOYAeT B ceO0sl:

- NPOBE/ICHUE WHAMBHUIYAJIbHBIX UM TPYNIOBBIX KOHCYJIbTAMK IO OTACIHHBIM
TeMam/pasjiesiaM JUCIUTITUHBI;

- KOHCYJIbTAllUM [0 OpPraHU3allMd  CaMOCTOSITEIbHOIO M3Y4YEHHUS  OTAENbHBIX
pazzenos/TeM, 6a30BbIX TOHATUH MPO(PUIBLHOTO/POACTBEHHBIX YU€OHBIX AUCIMILIMH OakalaBpuara,
koTopblie popmupoBanu OIIK u [1K, B nensix obecrieueHust MpeeMCTBEHHOCTH 00pa30BaHUs

[lepeueHp TeM, YaCTMUHO OTHECEHHBIX Ha CAMOCTOSATEIbHOE H3y4EHHE C IOCIETYIOIIHUM
KOHTPOJIEM:

Buasl u gopmbl .
HaumenoBanue pasiaena KOHTPOJILHBIX g
/TeMBbI JUCIMILINH, MeponpUusITHI §
Ne BBIHOCUMBbIC HA 33213]"/[5[ IJIsA CaAMOCTOSITEJILHOM paﬁOTbl (y‘ll/lTblBalﬂTCﬂ E
CaMOCTOSITeJLHOE npu npoBefeHun | S
n3ydeHmne TeKyLIero 2
KOHTPOJIsI) )
Paznen | Pa3nen |. Peanu3zanmusa MHOTONIOTOYHOW BCTPOEHHON OMEPAIIMOHHON CHCTEMBI
Tema 1.1 OCHOBHBIEC TEHJICHIIUU 1. IlpoBeaure GuOGIHOTpaduUecKuit Otuer o 58
Pa3BUTHUS APXUTEKTYPhl | aHAJIK3 MO TeMe: DTalbl pa3BUTHUS pe3yiibTaTam
MHUKPOIPOIIECCOPOB MHUKPOIPOILIECCOPOB H BBITIOJIHCHHOM
MUKPOTIPOIIECCOPHBIX CUCTEM. paboThI IO
Kaxkyro 3agaqy nomoraer penuThb Kelc-3a1aHHuI0
[oJIyueHHasi BaMu HHGOpMAaIus?. st
YcTaHOBUTE MEKITPEIMETHBIE CBSI3U C Mpe3eHTAIUN
JPYTHMHU TUCUUTUTMHAMU. HCTIONIB3YeTCS
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2. TeHACHIIMY B Pa3BUTHH apxXUTEKTypsl | Power Point
MuKporpoieccopos. [IpoBectu
HcclieIoBaHus Ha Oa3e HHTEepPHET-
UCTOYHUKOB. [IpoBecTn maTeHTHBIN
TTOHCK

2. Kakoif Tum ceTeil MUTHPOBAHUS
MO3BOJIMII HAWTH UCTOUHUKH IS
aHajan3a TeHACHINHN pa3BuTHsI MII1?
3.Brirpy3ute u3 pedepaTUBHBIX 0a3
uutupoBanus Web of Science wim
Scopus 10-20 crareid, OTHOCAIIUXCS K
TeMe.

4.0nummTe MOMCKOBOM 3ampoc U
MOSICHUTE, TI0YEMY BBI C(HOPMYINPOBATU
ero TakuM oopazom? Kak BbI BRIOpam
napaMeTpsl GUIbTPAIUN PE3YIbTaTOB?
5.IMnopTupyiite pe3yiabTaThl IIyHKTa
(2) B mporpammy VOSviewer.
JuctpubyTuB nmporpaMMbl Wi BeO-
BEpCHs HAXOJIUTCS Ha calTe
https://www.vosviewer.com/

6.11o 3aroynoBKkam crateil moCTpoiTe
00J1aK0 CJIOB C TIOMOIIBIO PECYPCOB
http://www.tagxedo.com/,
http://www.wordle.net/, obmako cios.

3.5 IlpuMeHeHne AMEKTPOHHOTO O0yUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX
TEXHOJIOTUH HE MpeycMaTpuBaeTcs

PeaJ'II/ISaI_[I/ISI IIporpaMmabl y‘IC6HOI>'I AUCIHUIIIIMHBI C IPUMCHCHUCM 3JICKTPOHHOI'O 06y‘leHI/I${ u
JUCTaAaHIIMOHHBIX 06p330BaT€J'II)HI>IX TEXHOJIOTHI PETIIaMCHTUPYCTCA )leﬁCTByIOHlHMH JIOKAJIbHBIMHA
AKTaMU YHUBCPCUTCTA.

VY4ebHas 1eATeNbHOCTh YACTUYHO MPOBOJUTCS Ha OHJIAHH-TIIAT(GOopMe 3a CUET MPUMEHEHUs
y4e0HO-METOINYECKUX ANEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB:

HMCI0JIb30BAHUE 00beM, BKJIIOYEHHE B y4eOHBbIi
ucnoab3zoBanue 0 u JOT
90 n 10T yac npouecc
oOydeHune y4e0HO-METOAMYECKUE IIIEKTPOHHBIS OpraHmu3anus
¢ BeO-TIOZICpKKOK | 0Opa3oBaTeIbHBIC PECYPCHI YHUBEPCUTETA CaMOCTOSITEIILHOU  pabOThI
1 kareropuu 00yJaronmxcs
y4e0HO-METOAMYECKUE IIIEKTPOHHBIS B COOTBETCTBHH C
oOpa3oBarenbHbIE PECypChl YHUBEPCHTETA pacnrcaHuemM
2 KaTeropuu TEKYIICH/TIPOMEKYTOUHOM
aTTecTaluu

D0P obecreunBarOT B COOTBETCTBUH € IPOTPAMMOM TUCHUIUTUHBI (MOIYIS):

- OpraHM3aIMI0 CaMOCTOSTEIbHOM paboThl OOy4aroUmIerocsi, BKJIIOYas KOHTPOJIb
3HaHUU oOydaromierocss (CaMOKOHTPOJb, TEKYIIUH KOHTPOJIb 3HAHUW H MPOMEXKYTOUHYIO
aTTECTAIUIO),

- METOJIUYECKOE COMPOBOXKACHHUE U JTONOJHUTENbHYIO HHPOPMAILIMOHHYIO MOIEPKKY
AIIEKTPOHHOTO  OOy4yeHHUs  (IOMOJIHUTEIbHBbIE Yy4eOHble U  HMH()OPMALMOHHO-CIIPABOYHBIE
MaTepuabl).

Texyimas v nMpoMeKyTo4Hasi aTTeCTallMy MO0 OHJIAWH-KYPCY MPOBOJSATCS B COOTBETCTBUU C
rpauKoM yueOHOTO MPOLecca U PaCIHCAHUEM.



https://www.vosviewer.com/
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4. PE3YJbTATBI OBYUEHMS 1O JUCHUIIIMHE, KPUTEPUN OHEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIMU, CUCTEMA U IIKAJIA ONEHUBAHUA

4.1 CooTHeCEHNE TUTAHUPYEMBIX PE3YyJIbTAaTOB 00YyUYEHUS C YPOBHAMU C(HOPMHUPOBAHHOCTH KOMIIETEHLIUH.

Ypouu Hrorosoe Ouenka B _ IMokasarenan ypoBHsi c()OPMHPOBAHHOCTH
c(hopMHPOBAHHOCTH KOJIU4eCTBO NATHOAILHOM = = =
~ YHHUBEPCAJIbHON(-bIX) ob01enpogeccnoHATbHOM(-bIX) npogeccHoHAIbLHON (-bIX)
KoMmeTeHmum(-i) 0a/10B cucremMe . . .
., KOMIeTeHIuM (-ii) KOMIIeTeHIM I KoMIeTeHunu(-i)
B 100-0an1bHOM 10 pe3yJbTaTamM K2
cucreme TeKyuien u WJI-TTIK-2.3
10 pe3yJbTaTaM NPOMEKy TOYHOM [K-3 '
TeKylei u arTrecTanuu UJ-TIK-3.1;
NPOMEKyTOYHOM WJI-TIK-3.2
arrecTauMu
BBICOKHIA 85-100 OTJIUYHO/ Obyuarowuiics:
3a4TeHO (OTIIMYHO)/ 3HaeT COBPEMEHHEIN YPOBEHb
3a4TEHO pa3BUTHS TPOTPAMMHOTO
oOecrieyeHus B 06J1acTu
NIPOEKTUPOBAHUN
TEXHOJIOTHYECKOT O

o0opymoBaHus Ha Oa3e
MUKPOTIPOILIECCOPHOM TEXHHUKH;
TIOHATHS HEOOXOTUMBIC JIJIst
OpraHU3alMU CBSI3M HECKOJIBKHX
YCTPOMCTB € IIOMOILBIO
U3BECTHBIX HHTEP(DEICOB;
YMeeT nucaTh IporpaMMel,
peanusyroniue
MUKPOTPOIIECCOPHOE
yIpaBlIeHUE TEXHOIOTHIECKAM
000pyI0BaHNUEM; MOKET
IMPUMECHATH COBPEMCHHBIC
UHTEP(ENCHI AT CBA3H
HECKOJIbKHX YCTPOMCTB Ha 6a3e
MUKPOKOHTPOJUIEPOB TIPU
pa3pabOTKH CUCTEM YIPABJICHHUSI.
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Bnaneer npuemamu
MHUKPOIPOIIECCOPHOTO
yIPaBICHHUS TEXHOIOTHUCCKIM
ob0opynoBanuem; Moxer
MPUMEHSTH Ha MPAKTHKE
pOTrPaMMHBIN OOMEH ¢
YCTPONCTBaMHU BBOA-BBIBOJIA C
HCTIOTB30BaHUEM TPOTOKOJIOB
obmena ModBus u Ethernet
UCTIONB3YS TS TIepeIaun JaHHBIX
MOCTIeTOBATENLHBIC TNHUU CBSI3U
RS-485, RS-422, RS-232 u cetn
TCP/IP.; ciocobeH peain3oBaTh
COBPECMCHHBIC METO/AbI OTJIAAKH
MHUKPOIPOIIECCOPHBIX CUCTEM
JUTSL YIIPABJICHUS COBPEMEHHBIM
TEXHOJIOI'MYECKHUM
000pyZI0BaHHEM C TPUMEHEHUEM
CpPE/ICTB TECTUPOBAHUS U
OTJIaJKU MporpamMm oOMeHa
JaHHBIMHA

MOBBIIIIEHHBINA

65— 84

xoporo/
3a4TeHo (Xoporo)/
3a4TEHO

OO0yyvarommuics:

3HaeT COBPEMEHHBIH YPOBEHb
pa3BuTHs IPOrpaMMHOTO
obecrieueHus B obnacTu
MPOEKTUPOBAHUHT
TEXHOJIOTHYECKOTO
obopymoBaHuUs c
WCTIOJIb30BaHUEM
MHUKPOITPOIIECCOPOB; MOXET

MEPEUNCINTG OCHOBHBLIC MMOHATHUA
HEOOXOIUMbIE AJISl OpraHU3aliH
CBSI3U HECKOJIbKHX YCTPOHCTB ¢
IIOMOIIIBIO HN3BECTHBIX
nHTEpEeicoB;
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MoxeT NpUMEHSATh Ha TPaKTHKE
MPOTPaMMHBII obmeH c
YCTpPOWMCTBaMU BBOJIa-BBIBOJIA C
UCTIOJb30BAaHHEM  MPOTOKOJIOB
oomena ModBus u Ethernet, a
TaKKe JaTYMKaMH U3MEPCHHUS
TEXHOJIOTHYECKUX  TapaMeTpOB
pu pa3paboTke cHcTeM
VIpaBIEHUS.  TEXHOJOTHYCCKUM
000OpyIOBaHUEM  TEKCTHJIHHOMU
OTpaciH,

3HaeT COBPEMEHHBIC METOBI
OTJIAJIKH ITPOTrPaMMHOTO
obecrevyeHusi, UCTOIb3YeMOTO B
YIPaBISIONIAX
MUKPOIIPOLIECCOpax U
MHUKPOKOHTPOJIIIEpaxX ¥ MOXKET
pean30BaTh Ha MPAKTHKE XOTS
OBl OJIUH U3 DTUX METOLOB IS
YIPaBJICHHUS COBPEMEHHBIM
TEXHOJOTHUYECKIM
000pyI0BaHNEM C TIPUMEHEHHUEM
CPEJICTB TECTUPOBAHUS U
OTJIaJIKU porpamMm oOMeHa
JTAHHBIMU

0a30BLIH

4164

YIOBJICTBOPUTEIHHO/
3a4TEHO
(ynoBneTBOpHUTENHHO)/
3a4TEHO

Obyuarowuiics:

MoxeTr Ha3BaTb COBPEMEHHBIE
TEHICHIINN pasBuTHS
MUKPOIPOLIECCOPHONW TEXHUKU H
MHUKPOKOHTPOJIIEPOB B
YaCTHOCTH, Ha3BaTb CHUCTEMEI
KOMaH/I, 0COOEHHOCTH
opraHusalyu CUCTEMBI

IIpepbIBaHUM
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MHUKPOIPOIIECCOPHBIX ~ CHCTEM;
MEPEUYHCITHTh JJIEMEHTHI,
HEOOXOJMMBIC JUIsI CBSI3H JIBYX
YCTPOMCTB € HCIOJb30BaHUEM
HU3BECTHBIX HHTEP(EHCOB;

OOBSICHUTE HEOOXOIUMOCTD
UCTIOJb30BaHUSI  COBPEMEHHOTO
MPOTPAMMHOTO  OOECIICUCHHS B

mporecce ABTOMAaTH3AIIH
TEXHOJIOTHYECKOTO

o0opynoBaHus; OOBICHATE U
BBITIOJTHATD 3NIeMEHTapHBIE

ornepanun JJIsL CBsA3HU ABYX
YCTPOMCTB C HCHOJb30BAHUEM
W3BECTHBIX UHTEP(EHCOB
[IpuMeHSITH MUKPOKOHTPOJUIEPHI
B CHCTEMax aBTOMAaTHYECKOTO
yIpaBiIeHUS; | IPUMEHATh
TUIIOBbIE HH(OPMAIIMOHHbIE
TCXHOJIOT'UH IIPpU
IMPOCKTUPOBAHWU CBA3U IJIA
CBSI3U JIByX YCTPOWCTB C
HCIIOJIB30BAHUEM HN3BCCTHBIX
uHTepdericon

HU3KHHI

Hey,I[OBJ'IeTBOpPITCJ'H:HO/
HEC 3a4TCHO

OO0yyvarommuics:

— JEeMOHCTpHUpYeT (parMeHTapHbIe 3HaHUS TEOPETUUECKOr0 U MPAKTHIECKOTO MaTepHraa, JOIMyCKaeT
rpyOble OIMIMOKH IIPH €ro W3JI0KEHUH Ha 3aHATHUSX U B X0€ NPOMEXYTOYHOH aTTecTaluy;

—  HCIIBITHIBAET CEPbE3HBIE 3aTPyIHEHUS B IPUMEHEHUN TEOPETUYECKUX MOJIOKEHHUH MPH PEIIEHUN
MPaKTUYECKUX 3a7a4 MPOdeCcCHOHANBHON HAMPaBICHHOCTH CTAaHIAPTHOTO YPOBHS CJI0KHOCTH, HE

BJIaJIeeT HEOOXOIMMBIMH JIJIsl 3TOI'0 HABBIKAMU U MPUEMAMH;

—  BBIIIOJHACT 3aJaHHA TOJBKO I10 06pa3uy " 1o PYKOBOACTBOM IIPCIIOAABATECIIA,
— OTBCT OTPaAKaCT OTCYTCTBUC 3HAHUH Ha 0a30BOM YPOBHE TCOPETUYCCKOI'O U MPAKTUYICCKOTO

MaTepurana B 00bemMe, HeOOXOAMMOM IS TajIbHEeWIe yaeosl.




13

o. OIIEHOYHBIE CPEJACTBA JJI5I TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH Y ITIPOMEXKYTOYHOM
ATTECTALUHU, BKJIIOYAS CAMOCTOSATEJIBHYIO PABOTY OBYUYAIOIIUXCA

[Ipu mpoBeneHUU KOHTPOJS CAMOCTOSATEIBHOW PAaOOTHI OOYYArOMIMXCs, TEKYIIEro KOHTPOJS M IMPOMEKYTOYHOH aTTecTalu Mo y4eOHOMH
JTMCHIUTUIMHE TIPOBEPSETCS YPOBEHb CHOPMUPOBAHHOCTH Y O0YUAFOIIUXCS KOMIIETCHIIMN U 3alUTAaHUPOBAHHBIX PE3YJIbTATOB OOYYEHUS 1O TUCIHUILIIHE
(MOIyII0), YKa3aHHBIX B pa3jielie 2 HaCTOAIIEH POrpaMMBl.

5.1 ®opmbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, TPUMEPHI THUIIOBBIX 3aJaHHIA:

Ne DopMbI TEKYIIET0 KOHTPOJISA IIpumepbl THNOBBIX 331aAHUI
1 KonTtponbsHas pabota 1.BbINOJIHUTE IEHCTBUS:
1204—?D
103D—>?B
110110g—?D
111015+11115=
11100g-1011p=
A3AH+CICH=
C31y-AFDy=

LN~ WNE

1354 —?D

371p —»?H

111 —?B
1011001g —?D
1011015+110111p=
100013-111132
1794+11AF,=
ABCH-lFFH:

NN E

1264 —?D
1011015 —?D

NS
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Ne it

DopMbl TEKYIEr0 KOHTPOJIA

IIpumepbl THNIOBBIX 3a1aHUH

1011015+110015=
101001-100115=
A254+ClFL=
Al12,-19Cy=

O No O

126p —?H

1394 —?D

1125 —?B
1011005 —?D
1011015+111001p=
1010013-1011132
A27+CCFy=
Al2y+1FFy

TN O RONE

TECT

1.B Mukpomnporiieccopax UCIONB3YIOT JBa METOAA BBIPAOOTKH COBOKYITHOCTH (DYHKIIMOHAIBLHBIX
YIPaBJISIOLIMX CUTHAIOB!

A) OTHOKPUCTAIFHBIA ¥ MHOTOKPHCTAIBHEIH;

B) pyHKIMOHANBHBIN B TAKTOBBIN;

B) nporpamMmHBIif 1 MUKpPOIIPOTPaMMHBIH;

I') yauBepcanbHBbIi 1 TUPPOBOH.

2.3a c4€T 4ero MOXKHO PacIIUPUTh OIIEPALMOHHBIE BO3MOKHOCTH MUKpOIIpoLeccopa ?
A) 3a cuet yBennuenus uncia [13Y;

B) 3a cuer yBenuyeHus yucia naMsATH JaHHBIX;

B) 3a cuer yBenu4eHus 4ncia perucTpoB;

I') 3a cuer yBenuyeHHUs YUCIIa CUTHAJIOB.

3.Yto siBisieTCs BaKHEUIINM CTPYKTYPHBIM dJIEMEHTOM (hopMara 000l KoMaH 17
A) KOIT;

B) Onepanp;

B) anpec sueiixmy;

I') Perucrp.

4. Kakue tpu noaxona pabotsl ¢ nHpopmaimeii Bol 3HaeTe?
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Ne it

DopMbl TEKYIEr0 KOHTPOJIA

IIpumepbl THNIOBBIX 3a1aHUH

a) AHATUTHYECKHAN, TTPOTPAMMHBIH, OTKPBITHIH.

0) NndopMamoHHbIi, OpraHu3alMOHHBIH, CUCTEMHBIA.
B) CHCTEeMHBIH, KpUTHUECKUH, TUPPOBOIA.

r) CHCTEMHBIN, TPOTPAMMHBIN, TOUESTHBIH.

5. Data-driven pemenus — 3to:

a) KynpTypa npunsTHs peiieHunii Ha OCHOBE HHTYHLIUH.
0) KynbTypa npuHATHS perieHnii Ha OCHOBE OTIbITA.

B) KynbTypa npuHsATHS pelieHnii Ha OCHOBE 1aHHBIX.
r) KyneTypa npuHsaTHs perieHni Ha OCHOBE PacyeToB.

5.2  Kpwurepuu, mKaibl OHEHUBAHUS TEKYIEr0 KOHTPOJIS yCIEBAEMOCTH:

HaumenoBanue
OI[€HOYHOT 0 IIxkanbl OeHNBAHUS
(Rg}[:;?)f;]:jm- Kpurepun onennBanus
100-6annbHas MsarudannbHas
OIICHOYHOT 0
cucremMa cucTemMa
MepONnpPUATHS)
Tect 3a BBITIOJTHEHHE KAXKIO0TO TECTOBOTO 33aJJaHsI UCITBITYEMOMY BBICTABIISIOTCS OaJUTb. 41-48 5
Kommerorepaoe Kaxxnpiii BapuanT cogepxut 24 Borpoca. Bpemst Beinonaenust 30 MuH 34-40 4
TECTUPOBAHHE Ha 3a MpaBWIBHEIA OTBET K KOKIOMY 3a/IaHUIO BRICTaBIsAeTCS 2 Oaia, 3a HeMpaBIbHBIN 2533 3
noprane edu.rguk.ru — HOJIb. 524 >
OO0mas cymMmma 0ajlIoB 3a BCE IPABUIIbHBIC OTBETHI COCTaBIIsAET 48 OaioB.
Konrtponbhas pabora 3a OTBET Ha KaKJIbIi1 BOMIPOC BBICTABJISIOTCS OLIEHKH B 3aBUCHUMOCTH OT IOJHOTHI OTBETa 20-22 5
OTBETOB: 15-19 4
«2» - OTBETHI Ha BOIIPOCHI HE PACKPBITHI 11-14 3
«3» - OTBETHI Ha BOIIPOCHI PACKPBITHI HE MOJHOCTHIO 10 >
«4» OTBETHI Ha BOIPOCHI PACKPBITHI MTOIHOCTHIO0 C HEKOTOPHIMHA HETOYHOCTSIMHU
«5» - TaHBI TTOJTHBIE OTBETHI HA BCE BOIIPOCHL.
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53 IlpomexyTrouHas aTTecTanus:

dopma MPOMEKYTOTHOM TunoBbie KOHTPOJILHBIE 32JaHUSI U HHBIE MATEPHAIIBI
aTTEeCTALMH JJIsl IPOBe/IeHHsI IPOMEKYTOUHOM aTTeCTAINN:
3a4er ¢ OLEHKOM. buner 1.
B yCTHOM (hopme mo Ouieram 1. CocTaBUTH CTPYKTYpPYy CUCTEMBI, 00CCIICUMBAOIIYIO padOTy CBETOIMOIOB B 3aIaHHOM

MIPEMNoIaBaTeIeM PeKUME.
2. CocTaBUTh IPOTrpaMMy, pEATU3YIONIYI0 pa0OTy CBETOUOJIOB B 33IaHHOM MPEToIaBaTeieM peskuMe

Buer 2.
1. CocraBuTh CTPYKTYPY CHCTEMBI, 00CCIICUMBAIONIYIO PA0OTY CBETOIUO/IOB B 3aBUCHMOCTH OT MOJIOKEHHUS TyMOJIEPOB .
2. CocTaBUTh POrpaMMy, PEATU3YIONIYI0 Pa0OTy CBETOUO/IOB B 3aBUCUMOCTH OT MOJIOKEHHUS TyMOJIEpOB.

Buer 3.
1. CocTaBHTh CTPYKTYPY CHCTEMBI, 00ECIICUMBAIOIIYIO PA0OTY TEPMOCOIPOTHBICHHSL.
2. CocTaBUTh POTPaMMYy, PEATU3YIONIYI0 pab0Ty TEPMOCOIPOTHUBIICHHS.

54  Kpurepuwu, mKaibl OIEHUBAHUS IPOMEKYTOYHOM aTTECTAIIMN Y4eOHON AUCIIUILTUHBI

®DopmMa IPOMEKYTOYHOU

MIxanel oneHUBAHUSA
aTTrecTaluu

Kpurtepun oueHuBanust

HaumeHoBaHue OILIEHOYHOIO 100-0aaanHast IIaTudaanbHas
cpeacrsa cCHUCTEMA cucTeMa
3aueT ¢ OICHKOM: OOyuarouics: 5
B yCTHOM (hopme 1o Ouieram —  JICMOHCTPUPYET 3HAHHMSI, OTJIHYAIOLIUECS NIyOUHOM U 24 -30 6amnoB
PexomenayeTcst ycTaHOBUTH COJIEPKATENBHOCTBIO, JAET MOJIHBIM UCUEPIIBIBAIOIIMI OTBET, KaK Ha
pacnpezneneHre 0aIoB MO BOIPOCaM OCHOBHBIE BOIPOCHI OMJIETa, TaK U HA JIOTIOJHUTEIHHBIE;
Ousera: HaIIpUMep —  CcBOOOJHO BJAJIEET Hay4YHBIMU IOHATHUAMH, BEICT JUAJIOT U BCTYIAET B
1-i1 BOIIPOC: 0 — 9 GaiutoB Hay4yHYIO JUCKYCCHIO;
2-ii Borpoc: 0 — 9 GaioB — CImocoOeH K MHTEeTPalluy 3HAHU TI0 OIPEeJITICHHON TeMe,
npakTuyeckoe 3aganue: 0 — 12 damros CTPYKTYPUPOBAaHHIO OTBETA, K aHAJIMU3Y MOJOKEHUN CYIIECTBYIOIINX

TEOpHUH, HAYYHBIX IIIKOJI, HAIIPABJICHHIA IO BOIPOCY OMIIeTa;

— JIOTMYHO Y J0Ka3aTelbHO PaCKpPBIBAET MPOOJIeMy, MPEATIOKEHHYIO B
ounere;

- CBO60]1HO BBITIOJIHACT HpaKTI/I'-IeCKI/Ie 3aJaHUs HOBBIIHCHHOﬁ
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CJIO’KHOCTH, IPEAYCMOTPEHHBIE IPOrPaMMON, IEMOHCTPUPYET
CHUCTEMHYIO pabOTy C OCHOBHOM M JIOTIOTHUTEIHHOMN JTUTEPATyPOH.

OTBeT He COAEePKUT PAKTUIESCKUX OIIMOOK U XapaKTEepU3yeTcs TITyOUHOM,
MIOJIHOTOM, YBEPEHHOCTBIO CYXKIEHUN, WITIOCTPUPYETCS IPUMEpPaMH, B TOM
4uciie U3 COOCTBEHHOM NMPAKTUKU;

- MOXKCT UCIIOJIb30BATH HH(prBLIC TCXHOJIOTHH.

OOyuaromuics:

MOKA3bIBaeT JOCTATOYHOE 3HAHKE yUeOHOTO MaTepHualia, HO I0IyCKaeT
HECYIIeCTBeHHbIE (DAKTHYECKUE OMNOKH, KOTOPbIE CITIOCOOCH
WCIIPAaBUTh CAMOCTOSTEIHHO OJIaroaps HaBOSAIIEMY BOIIPOCY;
HEIOCTATOYHO PACKpBITa MPobIIeMa 10 OJJHOMY M3 BOIPOCOB OWIIeTa;
HEIOCTATOYHO JIOTHYHO MIOCTPOEHO M3JI0KEHHE BOIIPOCA;

YCIEUIHO BBIMOJHAET IPEAYCMOTPEHHBIE B IIPOrPaMMe IIPAKTUYECKUE
3aJlaHus CPEIHEH CI0KHOCTH, aKTHBHO paboTaeT ¢ OCHOBHOMU
JIUTEPATYPOM;

JIEMOHCTPHPYET, B METIOM, CHCTEMHBIN TTOJIXO K PEIICHUIO
MPAKTHYECKUX 3a/1a4, K CAMOCTOSITETFHOMY TTOTIOJTHEHUIO U
OOHORBJICHHUIO 3HAHUH B XOJI¢ NajbHEHIIICH yueOHOU padOThI U
po(heCCHOHAIBHOM IEATEIILHOCTH.

B oTBeTe PacCKpbITO, B OCHOBHOM, COACPIKAHUC 6I/IJ'IeTa, HUMCIOTCA
HCETOYHOCTHU IIPH OTBCTEC HAa JOIIOJIHUTCIIbHBIC BOIIPOCHI;
- MOXKET UCIIOJIB30BATh und)pom)le TCXHOJIOTHUHU.

12 — 23 GamnoB

OOyuarouics:

MOKa3bIBaeT 3HAHUS (PParMEHTAPHOTO XapaKTepa, KOTOPHIE OTIUIAIOTCS
MMOBEPXHOCTHOCTBIO U MAJION COAEPKATENBHOCTBIO, TOMYCKAET
(bakTHueckue rpyoble OIUOKH;

HE MOXET 000CHOBATH 3aKOHOMEPHOCTHU ¥ MPUHIIHITBL, O0BSICHUTD
(baxTbl, HApyIIeHa JIOTUKA H3II0KEHHS, OTCYTCTBYET OCMBICIIEHHOCTD
MPEACTABISIEMOrO0 MaTepUalia, IPEACTABICHUS O MEKIIPEAMETHBIX
CBSAI35IX CI1a0bIE;

CIIPABJISIETCS C BBIIIOJTHEHUEM PAKTUYECKUX 3a]IaHUM,
MPEyCMOTPEHHBIX MPOTPAMMOI, 3HAKOM C OCHOBHOM JINTEpaTypoOH,
PEKOMEHIOBaHHOW IPOrpaMMOH, JOMYCKAET MOTPEIIHOCTH U OLIMOKH
IIPY TEOPETHYECKUX OTBETAX U B XOA€ MPAKTHUECKON pabOTHI.

6 — 11 6ayutoB
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ConeprkaHre OmiIeTa pacKphITO ¢l1a00, UMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE H JIOTIOJTHUTEIBHBIC BOIPOCHI OHMIIETa, OTBET HOCHT
PENPOAYKTUBHBIN XapakTep. HeyBepeHHO, ¢ OOIBIINMU 3aTPyTHEHUSIMHU
pelraeT NpakTUISCKUE 3a/Ia4H WK HE CIPABIISICTCS C HUMU
CaMOCTOSITEIIBHO.

OObyuaromuiicss 0OHapyKHUBAET CYIIECTBEHHBIC TPOOETH B 3HAHUSIX
OCHOBHOT0 y4eOHOT0 MaTepuana, IomycKaeT MPUHLIUIHATbHBIC OLIHOKH B 0 — 5 6amnos
BBITIOJTHEHHUH TIPEIYCMOTPEHHBIX IPOTPaMMOil MPAKTHIECKUX 3aJaHUI.

Ha 6outpIryto 9acTh OMIOIHUTEIBHBIX BOIIPOCOB MO CONIEPKaHHIO K3aMeHa
3aTpyIHSIETCS AaTh OTBET WM HE IaeT BEPHBIX OTBETOB.
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55 Cucrema OLOCHUBAHUA PC3YJIbTATOB TCKYIICTO KOHTPOJIA U
HpOMe)KYTO‘IHOﬁ aTTcCTalnu

OneHka o JUCIUIUIMHE BBICTABIISAETCS 00yJaroeMycs ¢ y4€ToM pe3yIbTaToB
TEeKYIIEH U TPOMEKYTOUHOM aTTECTAIlUHU.

dopMa KOHTPOJIsI 100-6anabHas cucremMa IaTuéamibHas cucTeMa
Texymuii KOHTPOJIb:
KommnproTepHoe TecTUpoBaHue 0 - 48 6annos 2-5
KouTponbHas pabora 0 - 22 6amna 2-5
[IpomexyTodHas aTTecTanus 0 - 30 6amnoB OTIIUYIHO
OKk3amMeH XOpOLIOo
HToro 3a nucuumiuny 0 - 100 6amoB YAOBIETBOPUTEIBLHO
9K3aMeH HEY/IOBJICTBOPHUTEIILHO

ITomy4yeHHBI COBOKYIHBIH pe3ylbTaT KOHBEPTHPYETCS B MATHUOAIBHYIO CUCTEMY
OLICHOK B COOTBETCTBUU C TAOJIULICH:

100-0a1s1bHAsA cUCcTEMA NATHOAILHAA CHCTEMa
IK3aMeH 3ayer
OTJIINYHO
85 — 100 6amnoB
XOPOILIO
61 — 84 GamnoB p 3a4TEHO
TIOBJIETBOPUTEIHLHO
42 — 60 6aiutoB y P
0 — 41 Gamnos HEYIOBIIETBOPUTEIHHO HE 3a4T€HO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Peanuzamnus mporpaMMbl TpeaycMaTpHBaeT HCIOJIb30BaHUE B Ipoliecce OOydeHus
CIIEIYIOINX 00pa30BaTEIbHBIX TEXHOJIOTUH:

— TPYHIOBBIX AUCKYCCHIA;

—  TMOMCK 1 00paboTKa MHPOPMALIMU C UCTIOIb30BaHUEM ceTH VIHTepHeT;
— oOydeHue B COTpyJHUYECTBE (KOMaH/1Has, TpymnIoBas padoTa).

7. IMPAKTUYECKASA IOATI'OTOBKA

HpaKTI/I‘lCCKaﬂ MMOoATOTOBKA B paMKax y‘IC6HOI7I JAUCHUIINIMHBI HE PCAJIU3YCTCA.

8. OPI'AHM3AIIA OBPA3OBATEJIBHOI'O ITPOIECCA I JIUL C
OI'PAHUYEHHBIMH BO3ZMOKHOCTAMMU 310POBbSI

HpI/I O6y‘-I€HI/II/I Jiu € OrpaHMYCHHBIMU BO3MOKHOCTAMH 3JO0POBBA U HWHBAJIHWIOB

WCIIONIB3YIOTCSL  TIOAXOJBI, CIIOCOOCTBYIOIIME CO3MaHUI0 0e30apbepHOil 00pa3zoBaTeIbHOMN
cpensl: TexHonmoruu auddepeHIMAIE U UHAUBUAYAIBHOTO OOy4YeHHUsS, TMpPUMEHEHUE
COOTBETCTBYIOIIMX METOAWK TIO0 paboTe C WHBAJIWJIAMH, HCIOJL30BAHUE CPEICTB
JTUCTAHIIMOHHOTO OOIIEHUS, TPOBEICHUE TOMOTHUTEIbHBIX HHINBUIYaTIbHBIX KOHCYIbTAIIUN
M0 U3y4acMbIM TCOPECTHUYCCKUM BOIIPOCAM H IPAKTUYCCKHUM 3aHATHUAM, OKa3aHHUC IMOMOIIN
MIPH MOATOTOBKE K MPOMEKYTOYHOH aTTeCTaIUH.
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[Ipu HeoOxomumMocTH pabodvasi mporpamMma JHUCHUIUIMHBI MOXKET OBITh aJallTUPOBaHa
Ui o0ecriedeHrs: 00pa3oBaTENbHOIO MPOIecca JHUIAM C OTPAHUYCHHBIMU BO3MOXHOCTSIMH
3JI0POBBSI, B TOM YHUCJIC JIJISl TUCTAHIIMOHHOTO OOYUESHHSI.

Y4eOHblE W KOHTPOJIBHO-U3MEPUTEIbHBIE MaTepUaibl MPEACTABISIOTCA B (Qopmax,
JOCTYITHBIX JJIS U3YYCHHsI CTYJIEHTAMH C OCOOBIMH 00pa3oBaTEeIbHBIMH TOTPEOHOCTSIMH C
Y4€TOM HO30JIOTHYECKUX TPYIIT WHBAIHIOB.

Jiist IOATOTOBKM K OTBETY HA MPAKTUYECKOM 3aHATHUU CTYIIEHTaM C OTpaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JIOPOBBSI CpEIHEE BPEMsl YBEIUYHMBACTCS IO CPaBHEHUIO CO CPEIHUM
BPEMEHEM ITOJITOTOBKH OOBIYHOTO CTY/CHTA.

JIJist CTYACHTOB C MHBAJTUIHOCTBIO WM C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/IOPOBBS
dopma TpoBeNeHUS TEKYIIEH W MPOMEXKYTOYHOH aTTECTAIlMA YCTAHABJIMBACTCS C YYETOM
WHAUBUAYAIBHBIX TMCUXO(DHU3UYECKHX OCOOEHHOCTEH (YCTHO, THUCBMEHHO Ha Oymare,
MUCHMEHHO Ha KOMITBIOTEPE, B (hOpME TECTUPOBAHHUS U T.I1.).

[IpoMexyTodHass aTTecTanus IO JAUCHUIUIMHE MOXKET MPOBOAMTHCS B HECKOJIBKO
9TanoB B (opMe PYOSIKHOIO KOHTPOJIS IO 3aBEPIICHUIO HM3YYCHHUS OTACIbHBIX TEM
JTUCIUTUIMHEL. [Ipr HEOOXOAMMOCTH CTYISHTY MPEAOCTABISCTCS AOMOJHUTEIIBHOS BpeMs IS
MOJITOTOBKH OTBETA HA 3a4€TE HIIU 3K3aMCHE.

JUisi  OCYIIECTBJIGHWS  MPOLEAYp  TEKYIIEro  KOHTPOJS  YCIIEBa€MOCTH U
POMEKYTOUYHOW aTTeCTAllMM OOYYAIOIIUXCs CO3MAI0TCSA, NpPU HEO0OXOAUMOCTH, (OHIBI
OIICHOYHBIX CPEJICTB, QJANTUPOBAHHBIC IS JIAIl C OrPAHWMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBbSI ¥ TIO3BOJISIFOIUE OLICHUTH JIOCTHXKCHHE WMH 3allJIAHUPOBAHHBIX B OCHOBHOM
00pa3oBaTeNbHON IPOTpaMMe pe3yJIbTaTOB OOYYEHHS U YPOBEHb C(OPMHUPOBAHHOCTH BCEX
KOMIICTEHIIHI, 3asBJICHHBIX B 00pa30BaTEeIbHOI IIpOrpamMmme.

9.  MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUTIIMHBI

XapakTepucTuka MaTepHUaIbHO-TEXHUUECKOTO o0ecrnieueHus JUCIUTUTMHBI
cocraBisiercst B cooTBeTcTBUU ¢ TpeboanusamMu OI'OC BO.

MaTepI/IaJIBHO'TeXHI/I‘-ICCKOC obecreueHue JAUCIIHUITIIMHBI npu 06y‘-IeHI/II/I C
HCITOJIb30BAHUEM TPAAUIUOHHBIX TEXHOJIOTHI O6y‘ICHI/I$I.

HaumeHoBaHue yueOHBIX ayUTOPHI,
JabdopaTopuii, MaCTepCKUX, OMOJIUOTEK,
CIOPT3aJI0B, IOMeLIeHu i 1151 XPaHeHHsI ’
NPOoPHIAKTHIECKOT0 00CTy:KMBaHUS Y4eOHOT 0
000py10BaHUs U T.II.

OcHaleHHOCTh YYeOHbIX ayANTOPHi, 1adopaTopmii,
MacTepCcKuX, 0u0JMO0TeK, CHOPTHBHBIX 32J10B,
NoMelleHMii VI XpaHeHUs] M NPOPUIAKTHYECKOT0
00cayKUBaHUA Y4eOHOro 000pPyAOBAHMS U T.IL.

119071, 2. Mockea, Yauuya Manasa Kanyscckasn, oom 1

ayIUTOPUHU JIJISl IPOBEICHUS 3aHITHH 110 KOMIUIEKT yaeOHO! Mebenw,
MPaKTUYECKON MOATOTOBKE, IPYNIIOBBIX U TEXHUYECKHUE CPE/ICTBA OOYICHHUSI, CITy>KAIUE JIJIs
WHJIUBUAYAJIbHBIX KOHCYJIbTallUM MpeIcTaBIeHUs yueOHO# nHpopMaIuu 00JIbIION
ayJIUTOPUH:
— 10 mepcoHaTBHBIX KOMITBIOTEPOB,
— TPUHTEPHI;
CIIeIuaIn3upoBaHHOE 000pyI0BaHUE:
— JIaTYHWKH,
IMomerieHust I CAMOCTOSITEJILHOM PadoThI OCHaIIEHHOCTH MOMENIEHNH JJIS CaMOCTOATEIbHOM
o0yyammxcs padoThl 00y4aKOIHXCS
YUTAJILHEIN 3211 OUOIHOTEKU: —  KOMIIBIOTEPHAs TEXHUKA; OAKIIOYEHHE K

CETH <(I/IHTCpHeT>>
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MarepuanbHO-TEXHUYECKOE OOCCIICUEHUE VUeOHOU OUCYUNIUHBL/YUeOH020 MOV

npu OoOydYeHHMH C HCIOJIb30BaHHEM

06p330BaTCJ'IBHBIX TEXHOJIOTHIA.

3JEKTPOHHOTO OO0Yy4YeHUsT M JUCTAHLMOHHBIX

Heo0xoaumoe o6opyaoBanue

IHapamerpsl

TexHu4yeckue TpedOBaHUS

[TepconanbHbIi
KOMITBIOTEP/
HOYTOYK/TUIaHIIIET,
Kamepa,

MHKPO(DOH,

TUHAMUKH,

JOCTYN B ceTb HTEepHET

Be6-0paysep

Bepcus nmporpaMMHOT0 00eCTieueHHs He
umke: Chrome 72, Opera 59, Firefox 66,
Edge 79, Sunexc.bpaysep 19.3

OHCpaHI/IOHHaﬂ cucrema

Bepcus nmporpaMMHOT0 00ecTieueHMs He
mmxe: Windows 7, macOS 10.12 «Sierra»,
Linux

Beb-kamepa 640x480, 15 xampos/c
MukpodoH 000
JuHamMuku (KOJIOHKH nro0bIe

VJTH HAYTITHUKH )

Cetb (MHTEpHET)

[ToctosiHHas ckopocTs He MeHee 192 xbut/c

TexHonornueckoe oOecrieueHre peaan3aliy MporpaMMbl/MOIYsl OCYILECTBIISACTCS C
UCTIOJIb30BAHUEM JJIEMEHTOB JJICKTPOHHONH HMH(OPMALMOHHO-00pa30BaTEIbHON  Cpelbl

YHUBCPCUTCTA.
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10. YYEBHO-METOJNYECKOE U HTH®OPMAIIMOHHOE OBECIEYEHUE YYEBHOM JUCHUILIVHBI
Koanuectso
Buj u3nanus Anpec caiita 9bC IK3EMILISIPO
Ne T'on HMJIM JJIEKTPOHHOI0 pecypca BB
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOHuK, YII, N3parenbcTBo o
n/n MII 1 1p.) M31aHuA (3anoansemcsa 01 u30anuil 8 O0nbIMoTexe
Ap- 9/1eKMPOHHOM 8U0E€) YHupepcure
Ta
10.1 OcHOBHas nHUTEpATypa, B TOM YHCIIE HIEKTPOHHBIC N3AHU
PeoxkoBa E.A., OCHOBBI MHKPOIIPOLIECCOPHOU | YueOHOe M.:PI'Y um. A. H. 2021 http://biblio.kosygin-
Macanos /I.B., TeXHUKHU nmocooéue Koceiruna rgu.ru/jirbis2/index.php?option=c
Makapos A.A. om_irbis&view=irbis&Itemid=10
8
2 B.B. lansnuu OCHOBBI YuebHoe Cankr-IlerepOypr 2017 c. https://elib.spbstu.ru/dl/2068.p | 14
MHUKPOIIPOIIECCOPHOM mocooue W3 narenscTBO df/download/2068.pdf
TEXHUKHU [TonuTexHUYECKOTO
YHUBEPCUTETA
3 OropoanukoB M.H. | MukpornporeccopHast VYuebHoe M.:H3natenbpcTBO 2017 https://znanium.com/catalog/docu
TeXHUKA: BBeaeHue B Cortex- nocooue «DIJIUHTA» ment?id=304386
M3 UznarenscTBO
Ypanbckoro
YHUBEPCHTETA
10.2 JononHuTeNbHAs IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIC U3IaHUS
1 HUrnatses B.B., [Tporpammupyemsie VYuebHoe Pocros-Ha- 2016 http://znanium.com/catalog/produ | 22
KobGepcu U.C., KOHTPOJLIEPHI rocodue Hony:13narenscTBo ct/989934
Crupunonos O.b. IOy
2 Ilon penakuneit OCHOBBI yIpaBJIeHUS U VYuebHoe M..MI'VAT 2011 504
Kosnosa A.b. TEXHUYECKHUE CPEACTBA rocobue ¢
ABTOMATH3allMU TeKCTHIBHBIX | rpudom YMO
npousBoAacTB. Kuura 1.
3 Kosnos A.B., OCHOBBI yIpaBJICHUS U YyeOHOe M.MI'YAT 2012 Ha xadenpe
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Pymsanues 10./1., TEXHUYECKHUE CPEACTBA rocobue ¢
EpmakoB A.A. n aBTOMATH3allNH TEKCTHIBHBIX | Tpudom YMO
Ip. pown3BOACTB. Kuura 2.
10.3 MeToamueckre MaTepraisl (yKa3aHUs, peKOMEHIANH IO OCBOSHHUIO AucuuIuHbl aBTopoB PI'Y mM. A. H. Kocreirnna)
1 OCHOBBI MUKPOITPOIIECCOPHO
Pooxkosa E.A. TEXHHUKHU, OCHOBBI Memoouuecxue .
’ ’ M. MI'VAT 2015 B nokansHoit cetu
EpmakoB A.A.. MPOrpaMMUTPOBAHMS, VKa3aHusl.

uHTEpQEnCH




24

11. HHPOPMAILMOHHOE OBECIIEYEHME YYEBHOI'O IPOINECCA

11.1  Pecypchl 351€KTpOHHON OMOIMOTEKH, THPOPMALIMOHHO-CITPABOYHBIE CUCTEMBI
1 npodeccuoHanbHble 0a3bl JAHHBIX:

Ne | DJIeKTpOHHBIE yueOHbIe H3IaHNs, 3JIEKTPOHHbIE 00pa30BaTelbHbIE peCypchl

1. IEC «/Jlanwy http://www.e.lanbook.com/

2. «Znanium.comy rayuro-uzoamenvbcko2o yeumpa « ngpa-My»
http://znanium.com/

3. Onexmponnvie uzoanus «PI'Y um. A.H. Kocvieuna» na nnamgopme 365C
«Znanium.comy http://znanium.com/

IIpodeccunonanbubie 6a3bl JAHHBIX, HH(OPMAIHOHHBIE CIPABOYHBIE CHCTEMBI

Axpekc.uck .. . https://disk.yandex.ru/

Nitro Reader 5.5.. . https://nitro-pdf.ru.uptodown.com/windows

PDF-XChange Viewer https://www.tracker-software.com/product/pdf-xchange-viewer. ..

HlwNE

Foxit Readerhttps://www.foxitsoftware.com/ru/

11.2 IlepedeHb nporpaMMHOro obecrneueHus

Ner/im | Mporparmisoe ofecnesenue geKBI/BHTLI MOJITBEP:KIAIOMIET0 JTOKYMeHTa/
BOOO/IHO PACHPOCTPAHSIEMOE

1. Windows 10 Pro, MS Office 2019 | koumpaxm Ne 18-2A4-44-19 om 20.05.2019

2. PrototypingSketchUp: 3D koumpakm Ne 18-24-44-19 om 20.05.2019
modeling for everyone

3. V-Ray oza 3Ds Max koumpaxm Ne 18-24-44-19 om 20.05.2019

4. eLIBRARY.RU [DOnexkTpoHHbII — Pexum
pecypc] : HaydHas JIEKTPOHHAs noctyna: http://elibrary.ru/defaultx.asp,
6ubanoreka CBOOOAHBIN

S. Znanium DJEKTPOHHO- Pexxum nmoctyma: https://znanium.com/
O6ubIMoTeYHAas CUCTEMA

6. Teamviewer Pexum nocrymna:

https://www.teamviewer.com/ru/



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
https://disk.yandex.ru/
https://nitro-pdf.ru.uptodown.com/windows
https://www.tracker-software.com/product/pdf-xchange-viewer
https://www.foxitsoftware.com/ru/
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JIUCT YUETA OBHOBJIEHUM PABOYEMN [TIPOI'PAMMBbI YYEBHOM
JTUCIHUTIIUHBI

B paGouyro mporpamMMmy yueOHOM AUCHIUILIIHHBI/MOTYJISI BHECCHBI N3MCHEHHSI/OOHOBIICHUS U
YTBEpPXKACHBI Ha 3acelaHuu KadeIphl:

Ne o rox XapakTep U3MeHeHUi1/00HOBIeHUI HOMeEp NMPOTOKOJIA
00HOBJICHHSA € YKa3aHMeM pasjeJia U 1aTa 3aceJaHus
PIIJ Kadeapsbl




