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1.  OBILIUE CBEJEHUS

VYyebHas qucuurumHa «OnepanoHHbIe CHCTEMBI BCTPAUBAEMBIX YCTPOMCTB» H3y4aeTcs B IISATOM
ceMecTpe.

KypcoBas paboTa He mperyCMOTpeHa.
1.1. d®opma NpOMEKYTOUYHON aTTECTALIMU: 3a4eT C OLIEHKOM
1.2. Mecro yueOHo# aucuuriuiel B cTpykType OITOIT

VYyeOHnas aucuuminHa «OnepanoHHbIE CUCTEMbI BCTPAUBAEMbIX YCTPONUCTB» OTHOCHUTCS K
00s13aTeIbHON YaCTH MPOrPAMMBI.

OcHOBOM  JUIsl OCBOEHHUS  JUCUUIUIMHBI  SIBISIIOTCA  pe3ylbTarbl  OOydeHUs IO
HPEANIECTBYIOMINM TUCIUTUTHHAM U PAKTHKAM:

- ITporpamMmmupoBaHKe Ha A3bIKAX BHICOKOTO YPOBHSI

- WudopMaliMoHHble ¥ KOMMYHHUKAI[HOHHBIC TEXHOJOTHH B MPO(eCCHOHATBHON
NCSITeIbHOCTH;

- Beenenune B mpodeccuro

PesynbraTel 00ydeHus o y4eOHOW AUCIUIUIMHE, UCTIOIB3YIOTCS TIPU U3YYCHHUHN CIICAYIOMINX
JMCITUILIAH U TPOXOKICHHS TPAKTHUK:

- CeTeBble TEXHOJIOTHU U MPOMBIIIUICHHBIA HHTEPHET BEIICH;

- Pa3paboTka rpapuuecKkoro mojib30BaTeIbCKOro HHTepdeiica;

- ITporpaMMHbIe pEIIeHUs 1 BCTPAUBACMBbIX YCTPONCTB.

Pe3ynbTarel ocBO€HHs Y4eOHOM IUCLUIUIMHBI B JajbHEHIIeM OyayT HCHOJIb30BaHbI IPU
BBITTOJTHEHUH BBITYCKHOW KBATH(UKAIIMOHHON pabOTBHL.

2.  LEJU U IVIAHUPYEMBIE PE3YJbTATBHI OBYUEHMS O
TUCHMILINHE

HenssMu ocBoeHust auCHUILTAHBI «OTnEepaliiOHHbBIE CHUCTEMBI BCTPAUBAEMBIX YCTPOUCTBY
SIBJISTFOTCSL:

- N3ydyenne 00OOIIEHHON apXUTEKTYphl MHKPOIPOIECCOPAa U MHUKPOIPOILIECCOPHOM
CUCTEMBI, IMOHSATHE MAIMUHHBIA UK, KIACCU(UKAIMIO KOMAHJ[ MHKPOIPOIIECCOPOB; PEKHMBI
aZpecaliii W WX CHUMBOJMYECKOE TMPEJCTABICHUE TPHU HCIIOJB30BaHUU S3bIKa acceMoOepa;
OCHOBHBIE T€HJICHIIUU PA3BUTHSI APXUTEKTYPBl MUKPOIIPOIIECCOPOB

- dbopMHpOBaHNE HABBIKOB HAYyYHO-TEOPETUUYECKOTO IOJXO0Ja K PEUICHUIO0 3ajad
po)eCCHOHAIBHON HAIPaBJICHHOCTH M IMPAKTHYECKOTO HMX HCIOJIb30BaHUS B JaJIbHCHIIICH
NpOoPECCHOHAIBHON  JEATEIBHOCTH C HCIOJB30BaHUEM HHOOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH;

- dbopMupoBaHue y oOydaromuxcss KOMIETEHIIMH, YCTaHOBJICHHBIX 00pa30BaTeIbHOM
nporpammoii B cootBercTBUU ¢ ®I'OC BO 110 faHHON JUCHUIUIMHE;

Pesynbrarom oOydeHHs 1O y4eOHOW TUCHUILIMHE SIBISETCS OBIAACHUE OOyUYarOIIMMUCS
3HAHUSIMU, YMEHUSMH, HaBBIKAMH U OIBITOM JACSTEIBHOCTH, XapaKTEPHUIYIOUIUMHU MPOIIECC
dbopMUpOBaHUA KOMIIETEHIIMI M OO0ECIEeYUBAIOIIUMHU JOCTH)KCHHUE IUJIAHHUPYEMbIX Ppe3yJbTaToOB
OCBOCHUS YUCOHOU JUCIIUILTUHBIL.

2.1. @opmupyemble KOMIETECHIIMN, UHIUKATOPbI JOCTUKEHUSI KOMIIETEHIINH,
COOTHECEHHBIE C TUIAHUPYEMBIMHU pe3yJibTaTaMu 00y4YeHHs 110 AUCIHUILINHE:

Kox m HauMeHOBaHHe
Koa m HauMeHoBaHue Ilnanupyembie pe3yJbTaThl 00y4eHHs
HHAUKATOpa

KOMIIeTeHIINH 0 JUCIHHILINHE
JTOCTHKeHHS KOMIIETEeHIIUH




Koa m HauMeHoBaHue

Kox m HauMeHOBaHHe
HHAUKATOpA

Ilnanupyembie pe3yJbTaThl 00y4eHUsT

KOMIIETeHLIMH 10 AUCHHUILIMHE
AOCTH;KEHHsI KOMIETEHIINT

OIIK-5 Criocoben NA-OIIK-5.1 Mcnonb3oBanue — MHcnonesyet COBpEMEHHBIE

MHCTAJUTHPOBATh OCHOB CHCTEMHOTO MH()OPMAIIOHHBIE TEXHOJIOTHH, TEXHHKH,

IporpaMMHOE
ammapaTHoe o0ecreueHne
111 THPOPMAMOHHBIX U
ABTOMATU3UPOBAHHBIX
CUCTEM

aJIMUHUCTPUPOBAHUS U
aJIMAHUCTpUpOBaHuUs 0a3
TaHHBIX, APXUTEKTYPBHI,
YCTpOICTBa 1
(YHKIMOHUPOBAHUS
BBIYHCIIUTEIBHBIX CHCTEM
N-OIIK-5.2 TIpumenenne
METO/IOB YCTaHOBKH
CHCTEMHOTO U MPUKIIQTHOTO
MIPOrpaMMHOTO 00eCTIEYeHUSIM
111 ”HQOPMAIIMOHHBIX U
aBTOMATHU3UPOBAHHBIX CUCTEM
WJI-OIIK-5.3 UHcTamismnus
MPOTPaMMHBIX CPEACTB
pa3paboTKu JIs
MH(OPMAITMOHHBIX 1
aBTOMATH3WPOBAHHBIX CHCTEM

OIIK-7 Cnocoben
y4acTBOBaTh B HACTPOIKE
W HaJlaIKe IPOrPaMMHO-
anmnapaTHbIX KOMIUIEKCOB;

N-OIIK-7.2 Tlpumenenne
HHCTPYMEHTAIBHBIX CPEICTB
JUIsl HACTPOUMKH U HAJIaJKU
UHGOPMALIMOHHBIX CUCTEM U
IPOTrpaMMHO-aNIIapaTHbIX
KOMIIJIEKCOB

N-OIIK-7.3 IIpoBepka
PaboTOCIIOCOOHOCTH
IIPOTrpaMMHO-aNIIapaTHbIX
KOMIIJIEKCOB

I1K-3

CrniocoOeH pa3pabaThiBaTh
CIIEIHATU3UPOBAHHOEC
porpaMMHOE
obecrieueHue st
WH(QOPMAIIOHHBIX 1
ABTOMATH3UPOBAHHBIX
CHCTEM

W-TIK-3.4
PaboTa ¢ onepalimoHHBIMU

chcTeMaMu, 0a3aMM TaHHBIX IJIs

penieHus 3a1a4
WHPOPMAITMIOHHBIX U
aBTOMATHU3UPOBAHHBIX CUCTEM
YIIpaBJICHUS

NPUKIANHBIX IPOIPAMMHBIX CPEACTB IIPH
pemieHnd  3amad4  OpodeccHOHATBHON
JIeSITEIIbHOCTH;

— Hcnosb3yeT HMHTEpaKTUBHBIE CPEABL,
BKJTFOYAsI OuOIMOTeKH Znanium
(Znanium.com), Elibrary (elibrary.ru);

— Pemaer 3amaum mpodeccHoHANTBHOMN
JACATCIIBHOCTHU Cc IMIPUMCHCHUEM
UHPOPMAITHOHHO-KOMMYHHUKAIIMOHHBIX
texaonoruit TeamViewer, GooglMeet

- PazpabatbiBaeT anropuTMHUECKOE
U MpOrpaMMHOE OOCCIICYCHHE CPEJICTB U
CHUCTEM AaBTOMATH3AIlMM W YIPaBICHUS
npoleccaMl W Peaju30BbIBATH €ro Ha
NpaKkTUKE.

3. CTPYKTYPA U COJEPKAHUE YYEFHOU JUCIATLINHBI

OOmast Tpy10EMKOCTh Y4€OHOW AUCIUIUIMHBI IO Y4eOHOMY IIJIaHy COCTABIISIET

10 0OYHOH (popme 00yUeHHS — 3

3.e. 96 gac.



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

CrtpykTypa yueOHON JUCIUILUIUHBI 711 00y4YaroIIUXCs TI0 BUIaM 3aHITHIMA

3.1.

CTpyKTYypa U 00beM JUCHHUILINHBI

CamocrosiTesbHasi padoTa

00y4aroerocsi, 4ac
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3.2 CtpykTypa y4eOHOM MUCIMILUIMHBI/ MOTYJIS I 00y4YaroIuXcsl Mo pa3jiesiaM U TeMaM TUCHUIUIMHBL: (04Has opma oOydeHus)

IInanupyemsie
(KOHTpOJIHpYyeMBbIe)

Bujbl yueOHoii padoThl

KonTakTHasi pabora

Pe3yJIbTaThI o = Buaer n (l)?prI KOHTPOJIbHBIX
OCBOCHHUSI: o @ = = 8 z MepONPHUATHI, 06ecneq1/}'Bammne 1no
KOZl(bl)u HanmenoBanue Pa3lellos, TeM; i 5 e (& £ g g :; 5 COBOKYIHOCTH TeKYIIIHH KOHTPOJIb
¢opmupyemoii(bix) ¢opma(bl) IPOMEKYTOUHOM aTTeCTALHU = g5 |2 g5 3& = § ycneBaeMoCTH
KoMmeTeHuuu (i) u =) z g g = E g E § 0 () OPMBI IPOMEKYTOYHOI0 KOHTPOJISk
HH/IHKATOPOB = ZE ScEs £E | 28 ycCIeBaeMOCTH
nocnmcemmv é |:Q" ; é 8 E ;, l% g 6 g
KOMIIETCHIIMHU
Bmopoii cemecTp
OIIK-5: Pa3znen I. Peanu3anusi MHOTONOTO4YHOI BCTPOEHHOM 16 34 58
NJ-OIIK-5.1; ONepaMOHHONH CHCTEMBI.
N-OIIK-5.2; OmneparnoHHas cucTeMa Kak adCTpaKIus MapaielbHO 2 3 5 YCTHBIE OTIPOCHI, KOMIIBIOTEPHOE
NJ-OI1K-5.3. paboTaromux npoieccos u notokoB. CoBMmecTHas (cooperative) TECTUPOBaHKE, KOHTPOJIbHAS padoTa,
OIIK-7: ¥ OCHOBaHHAsI HA BRITECHEHHH (preemption) Mo enn
N-OIIK-7.2; MEPEKITFOUCHHS 331a4H.
W-OIIK-7.3. Bi1o4YHas CTPYKTypa IPECTABICHHS 3a1a49 B CHCTEME. 2 3 5
TIK-3: I[Ipouenypa nepexnoueHus koutekcra. Mckmouenus 111 2 3 5
NJ-11K-3.4 Cortex-M, npetHA3HAYEHHBIE IS 0OecTIedeH s 6a30BOit
MTOIIEPKKHU TIepeKIroYeHnst KoHTekcTa. Kanp creka (stack
frame).
Coznanuve 3a1a4. MHUNManU3anus perucTpoB AJs CTapTyIOLIEH 2 3 5
3aJaui.
CBsI3b apXUTEKTYPhI CHCTEMBI C pean3anreil IaHNPOBIIHAKA. 2 3 5
BrI30BbI cyniepBaiizepa.
[17aHUPOBIIMK COBMECTHOTO BBIMIOIHEHHUSI. 1 3 5
[TapannenansM ¥ KBaHThI BPEMEHHU. 1 3 5
brokupoBka 3anay. KoHeuHbI aBTOMAT, ONUCHIBAOIIUN 1 3 5
COCTOSIHUSI BBITIOJIHEHHUS 3a1a4n. OKHMJaHUE PECYPCOB.
IInanupoBaHue B peanbHOM BpEMEHU. XapaKTEPUCTUKH, 1 3 6
nomkaa o0manate OC, 94TOOBI MOANEPKUBATE 331a9H JKECTKOTO
peanbHOTro BPEMEHH C AETEPMUHUPOBAHHBIMU CPOKaMH
BBIINTOJTHCHUA.
MexaHn3Mbl CHHXPOHH3AIMH, TIO3BOJISIONINE 3aja4aM 1 3 6
B3aMMOJEHCTBOBATh MPH apOUTPaXke 1OCTyNa K OIIECHCTEMHbBIM




pecypcam. Cemadopbl. MbIOTEKCHI.

PazneneHre cCUCTEMHBIX PECYPCOB. 1 4 6
3auer 50
HUTOI'O 3a nATHI cemecTp 16 34 58

HNUTOI'O 3a Bech nepuog 16 34 58




3.3 Kpatkoe conepkaHue yueOHON AUCITUTIINHBI

HaumenoBanue pasaesa u

Ne TeMbI THCIHILIHHEI Conep:xanue pasaesia (TeMbl)

Paszpnen I Peasmm3anusi MHOTONOTOYHON BCTPOEHHOM onepanvoHHoi cucTeMbl. OCHOBHbIE IIOHATHS.

1 OnepanmonHas cucreMa kak | IlepexitoueHre BBIMOIHAEMOM 3a/1auy HA HU3KOM YPOBHE .
abCTpaKIus mapaieTsHO Coxpanenne 3Hauennii peructpos LII1 B O3V u 3arpy3ka u3
paboTaromuUX MPOIECCOB U MaMSITH 3HAYEHUH CIeIyroIel 3a1a9u, BRIOpaHHON st
notokoB. CoBMecTHas BhIMoNHeHUs1. [lepekmouenue KoHTekcTa (context switching),
(cooperative) u OCHOBaHHasi | JieXalee B OCHOBE CHCTEMBI TNTAHUPOBAHMUSL.
Ha BBITeCHEHHH (preemption)
MOJIETIH MTEePEKITIOUEHUS
3aJauu.

2 biioynas crpykrypa CTpyKTypa MUKpOIIpOLIECCOpa, TaMsTh: BUJIbI TAMSTH,
MPEICTaBICHU 3aa4 B cTpykrypa nmamsatu. llluna anpeca, mmHa JaHHBIX, LIMHA
CUCTEME. ynpasieHus. OpraHu3aiys BBOa-BbIBOIa HHPOPMAIIHH.
IIpouenypa nepexintoueHus XapakTepucTHka UHTepercoB B cucteMe
KOHTeKcTa. MckimrodeHns
LIT Cortex-M,
MMpe€aAHa3SHAa4YCHHBIC JIA
obecnieueHus 0a30B0it
MOJAEPKKU IEPEKITIOUCHUS
KoHTekcTa. Kanp creka
(stack frame).

3 Coznanue 3agad. IlonsTHE perucTpoBoit MporpaMMHOI MoEH
WHnnpanuzamyst perucTpoB | MHKpompoleccopa, WUTIOCTpalys UX Ha IpuMepe
JUISL CTapTyIoIeH 3a1auu. COBPEMEHHBIX OJHOKPUCTAIBHBIX MUKPOIIPOLIECCOPOB.
CBsI3b apXUTEKTYPhI CTpyKTypa 0JIHOKPHCTAIBHOTO MUKpoTpoieccopa. O6paboTka
CHCTEMBI C pean3anuei JaHHBIX B MUKPOIPOLIECCOPE.
IJIAHUPOBIIHUKA. BBI30BBI
cynepBaiizepa.
[InaHUpPOBILKK COBMECTHOTO
BBINOJIHCHHSL.

4 [Tapannenusm 1 KBaHTBI Knaccudpukammss KoMaHI MHKPOKOHTPOJUIEPOB: IEpenavn
BPEMCHHU. JTAHHBIX, JIOTMYECKOW U apupMeTHUSCKON 00pabOTKHU, BBOJA-
BbnokupoBka 3amad. BBIBOAA, nepeaayn yIpaBIlIeHUs, yIpaBIICHUS
KoHneunslii aBTOMAT, MHUKPOITPOLIECCOPOM.
OIKCHIBAIOIINI COCTOSIHUS
BBINOJIHECHUS 334a4H.
OsxuiaHre pecypcos.
[InanupoBanue B peanbHOM
BpeMEHH. XapaKTepUCTUKH,
nomkHa ooaagate OC,
YTOOBI IOJIEP)KUBATH
3aJ1a4yM ’KECTKOTO peaIbHOIr0
BpPEMEHH C
JeTePMUHUPOBAHHBIMU
CpOKaMH BBIITOJTHCHUS.

5 MexaHn3MBbI . Pexxumpr oOMena nndopmanuei ¢ nepudepruitHbIMA
CUHXPOHHU3aLUU, ycTpoiicTBaMu. AJipecalnsi HOPTOB NepruepHifHbIX YCTPOHCTB

MTO3BOJISIONINE 33/1a9aM
B3aUMO/JIECTBOBATH MPHU
apOuTpaxe J0CTyma K
OIECUCTEMHBIM pecypcaM.
Cemadopbl. MBIOTEKCHI.
Paznenenue cucteMHbIX

1 GopMHUpOBaHKE YIPABISIOMINX CUT'HAJTIOB. [IprmMepbl
pacnpoCTpaHEHHBIX [IPOTOKOJIOB IIapaJlIIEIbHOIO U
II0CJIEJ0BATENBHOI 0 BBOAA-BbIBOAA. [IporpaMMHoO-
yHpaBisieMblii 0OMeH MaHHBIMU. KOHTpOIIeph! TpephIBaHAN.




| pecypcos. |

3.4 Opranu3zanus caMOCTOATEIbHOM paboThl 00yYaIOLUXCS

CamocrosarenbHas paboTa CTyJeHTa — O0s3aTeNbHast 4acTh 0Opa30oBaTEIBHOIO MpoIiecca,
HampaBJICHHAs HAa  Pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBHOMY U  JIMYHOCTHOMY
caMo00pa3oBaHHI0, HA MPOCKTUPOBAHUE JaIbHEHWIIEr0o 0o0pa3oBaTeNLHOTO Mapumpyra u
npoeCCUOHATLHON Kapbephbl.

CamocrosiTenbHas pabota 00y4aronIuxcs Mo JUCIUIIMHE OpraHu30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYJAMTOPHBIX 3aHATHH HM paboOT, 00ECHEeYMBAIONIMX YCIENIHOE OCBOCHHE
JICITUTUIAHEL.

AynuTopHas caMOCTOsTENIbHAs paboTa OOy4aromMXcs MO JAMCIUIUIMHE BBITIOJHICTCS Ha
YUEOHBIX 3aHATUSX II0J PYKOBOACTBOM TIPEIOJaBaTeNii W IO €ro 3aJaHuio. AyJAUTOpHAS
CaMOCTOsTENIbHAS paboTa 00YJarOIIUXCs BXOIUT B OOIINH 00bEM BPEMEHH, OTBEJICHHOTO Y4eOHBIM
TUTAHOM Ha ayIUTOPHYIO PabOoTy, M PEriIaMeHTHPYETCS PaCICAHUEM yUeOHBIX 3aHSATHIA.

BHeaynutopHas caMmocTosiTeNibHas paboTa 00ydJaronuxcs — IIaHupyeMasi yaeOHasi, Hay4HO-
UCCJICIOBATENIbCKAs, MpPAaKTHUYeCKass paboTa OOydyaromuXcs, BBITIONHSAEMAas BO BHEAYJIUTOPHOE
BpeMsi [0 3aJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE TWpernojaBareis, HO 0e3 ero
HETIOCPE/ICTBEHHOTO YJIaCTHsI, PaCIFCAHUEM yUeOHBIX 3aHSATHI HE PETIIaMEHTHPYETCH.

BHeaynutopHas camocTosiTesibHas paboTa 00y4yaronmMxcsi BKIIIOYaeT B ceOsi:

- [ToaroTOBKY K MPAKTUYECKUM H 3a4ETY;

- U3yUYCHHE PA3JICIIOB/TEM, HE BBIHOCUMBIX Ha MPAKTUYCCKUE 3aHATHS CAMOCTOSTEIIBHO;

- HanUcaHue pedeparoB Ha MPOOJIECMHBIC TEMBI;

— MOJITOTOBKA pedepaTos;

— MOJITOTOBKA K IMTPOMEXKYTOYHOH aTTeCTAIlMU B TCUCHUE CEMECTpa.

CamocrosTenbHas paboTra OOydyarONIMXCS C Y4acTHEM IpenojaBareis B (opme WHOH
KOHTAaKTHOW pa0OTHl MpeaycMaTpuBaeT TPYNIOBYHO W (WIM) WHAMBUIYAIBbHYIO padoTy C
00y4aroIMMuUCs U BKJIIOYAET B ceOs:

- NPOBE/ICHUE WHAMBHIYAIbHBIX W TPYMIOBBIX KOHCYJIbTAlMA TIO OTACIHHBIM
TeMam/pa3zesiaM JUCIHUILTUHBL,

- KOHCYJIbTAIllMM [0 OPTaHW3allid  CAMOCTOSTEIBHOTO H3y4YCHUS  OTICIBHBIX
paszenoB/TeM, 6a30BbIX MOHATUN MPO(UILHOTO/POJICTBEHHBIX YUeOHBIX AUCIUILINH OakaliaBpuara,
kotopsie hopmuposanu OIIK u I1K, B niensax odecniedeHus IpeeMCTBEHHOCTH 00pa3oBaHus

Hepequb TEM, YaCTUYHO OTHCCCHHBLIX Ha CaMOCTOATCIBHOC H3YUCHUC C IMOCIICAYIOIINM
KOHTPOJIEM:

Buasl u popmbl .
HaunmeHnoBanue paziesa KOHTPOJbHBIX é
/TeMBbl IMCLHMIJIMH, MepONpPUSITUH =
Ne BbIHOCHMBIE HA 3agaHus 1Jisl CAMOCTOSATEJIbLHOM PadoThI (YYMTBIBAIOTCH 5
CaMOCTOSITEIbHOE npu nposejgenun [ S
n3yveHme TeKyIIero 2
KOHTPOJI51) ==
Pazpen I Paszpen I. Peasm3auyst MHOTONOTOYHOM BCTPOEHHOM ONEPALIMOHHOM CHCTEMbI
Tema 1.1 OCHOBHBIC TCHICHITHH 1. [IpoBegute OnOIHOTpadIIeCKIit Ort4yeT 1Mo 58
Pa3BUTHS apXUTEKTYpPhl | aHAIU3 MO TeMe: DTaIbl Pa3BUTHS pe3yiibTaTaM
MHKPOIIPOLIECCOPOB MHKPOIIPOLIECCOPOB U BBITIOJIHEHHOU
MHUKPOIPOLIECCOPHBIX CHCTEM. paboTHI IO
Kakyto 3amauy momoraeTt peuurhb Kelc-3aJIaHuI0
MoJTyueHHas BaMH WHGOpMAaIus?. M
YcTaHOBUTE MEKIIPEIMETHBIE CBSI3H C Mpe3eHTaluN
JPYTUMU JUCLUILIMHAMH. HCIIOJIb3YETCSI
2. TenneHIMM B pa3BUTUH apxXUTEKTYpsl | Power Point




MUKponpoueccopoB. [Iposectn
uccienoBanus Ha 6a3e UHTEPHET-
HUCTOYHUKOB. [IpoBecTy naTeHTHBIN
MIOUCK

2. Kakoii Tun cereil HUTUPOBAHUS
MO3BOJINJI HAUTH UCTOYHUKHU JJIsA
aHayu3a TeHaeHuui pazsutus MII1?
3.Brirpy3ure u3 pedepaTUBHBIX 0a3
nutupoBanust Web of Science i
Scopus 10-20 cTaTeii, OTHOCSIIUXCS K
TeMe.

4.0nummuTe MOUCKOBOH 3ampoc 1
MOSICHUTE, TI0YEMY BbI CHOPMYITHUPOBAIIN
ero takuM obpazom? Kak BbI BEIOpau
rapaMeTpbl GHUIBTPALNH PE3YIIHTaTOB?
5.MnopTtupyiiTe pe3ynbTaThl IIyHKTa
(2) B mporpammy VOSviewer.
JuctpubyTrB porpaMMbl Wi BeO-
BEpCUS HAXOJAUTCS Ha calTe
https://www.vosviewer.com/

6.11o 3aronoBkam crareil mOCTpoiTe
00JIaK0 CJIOB C IOMOIIBIO PECYPCOB
http://www.tagxedo.com/,
http://www.wordle.net/, 0651ak0 CJI0B.

3.5 IlpuMeHeHure AMEeKTPOHHOTO 00yUYeHUsl, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI HE MPElyCMaTPUBAETCS

Peanmamm IIporpaMmbl yqe6H0171 JAUCHUIIIMHBI C IIPUMCHCHUEM JJICKTPOHHOI'O 06yquI/m n
JUCTaAaHIIMOHHBIX O6pa3OBaT€HI>HI>IX TEXHOJIOTHI PEriIaMCHTUPYCTCA I[GﬁCTB}HOHII/IMH JIOKaJIbHBIMHU
dKTaMU YHUBCPCHUTCTA.

VYyeOHasi 1eATeNbHOCTh YACTUYHO MPOBOAUTCS HA OHJIAMH-TIIATGOpME 3a CUET MPUMEHEHHUS
y4e0HO-METOIMICCKUX ICKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB:

HCII0/1b30BaHHE o0bemM, BKJIIOYEHHE B y4eOHBIN
ucnoab3oBanue 0 u JJOT
90 u 40T yac npoiece
oOydeHune y9e0HO-MEeTOANIECKUE DTIEKTPOHHBIE OpTraHH3aIHS
C BeO-MOIICPIKKON | 0Opa3oBaTelbHBIE PECYPChl YHUBEPCUTETA CaMOCTOSITETIbHON  paboThI
1 kareropuu oOyJaronmxcs
yueOHO-METOANYECKUE IIEKTPOHHEIC B COOTBETCTBHH C
o0pa3oBaTeIbHBIE PECYPCHl YHUBEPCHUTETA pacrmcanuemM
2 KaTeropuu TEKYIEH/TTPOMEKYTOUHOH
aTTecTarun

DO0P obecrieunBatoOT B COOTBETCTBUU € ITPOrPaMMO TUCHUIUIMHBI (MOAYJIS):

- OpraHu3aIllMI0 CaMOCTOATENBHON paboThl 00y4aromerocsi, BKIIOYas KOHTPOIb
3HAaHWK OOyuaromerocs (CaMOKOHTPOJIb, TEKYUIMH KOHTPOJb 3HAaHHH M MPOMEXKYTOYHYIO
aTTECTAIHUIO),

- METOJIUYECKOE COMPOBOXKICHHE M AOTOJHUTEIbHYI0 HHPOPMAIIMOHHYIO TOAJICPIKKY
AIIEKTPOHHOTO 00Y4YeHHUS (JIOTIOTHUTENbHBIC y4eOHbIe U HHPOPMAITMOHHO-CIIPABOYHBIC MAaTEPHAIIBI).

Tekymas ¥ MpoOMeKyTOYHAsE aTTECTALUH 10 OHJIAH-KYpCY MPOBOMISATCS B COOTBETCTBUU C
rpaduKoM y4eOHOTO MPOLECcca U PACTIHCAaHUEM.



https://www.vosviewer.com/

4.
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KOMIIETEHIIUM, CHCTEMA M IIIKAJIA OIEHUBAHUA

4.1 CooTHECeHHE MIIAHUPYEMBIX PE3yJIbTATOB O0yUEHHUS C YPOBHSIMU CHOPMHUPOBAHHOCTH KOMITETEHIIUH.

PE3YJBTATBI OBYUYEHMS 10 JUCHUIIVIMHE, KPUTEPUU OHEHKH YPOBHA COOPMUPOBAHHOCTHU

Ypornu Hrorosoe Onenka B IokazaTenan ypoBHs c()OPMHPOBAHHOCTH
copMHPOBAHHOCTH KOJIM49eCTBO nATHOANIbHOMI
(bopmup . YHHMBEPCAIbHOM (-bIX) 00menpogeccHOHAILHOM(-bIX) npodgeccuoHaIbHOM(-bIX)
KOMIIeTeHIMH(-i1) 0aJ1JI0B cCHCTEME . . .
. KoMMneTeHunu(-i) KOMIETeHIN I KoMIeTeHnu(-i)
B 100-0anabHOMI 10 pe3yJbTaTam OIIK-5- K3
cucTreme TeKyllel 1 I/II[—OﬁK—S 1- WJT-TTK-3 .4
10 pe3yJbTaTam MPOMEKYTOYHOH WJT-OTIK-5 2f
TeKyllel u aTTecTAUH WI-OTIK-5 3
NPOMEKYTOYHOM OIK-7:
aTTreCcralnmumu I/II[—OHK—7.2;
WJI-OTIK-7.3.
BBICOKHI 85-100 OTJINYHO/ OO0yyaromumics: OOyuaromuiics:
y y
3a4TeHO (OTIMYHO)/ 3HAET COBPEMEHHBIN YPOBEHb Bnageer npuemamu
3aYTCHO Pa3BUTHS IPOrPAMMHOIO MHKPOIPOLIECCOPHOTO

oOecrieyeHus B 00J1aCTH
IPOEKTHPOBAHUHT
TEXHOJIOTHYECKOTO
o0opymoBaHusI Ha 0a3e
MHUKPOTPOLIECCOPHON TEXHHUKH;
HOHSTHUS HEOOXOUMBIE JIIS
OpraHU3allH! CBSI3H HECKOIBKHX
YCTPOMCTB € IOMOIIBIO
M3BECTHBIX HHTEP(EICOB;
YMeer nucaTh IpOrpaMmsl,
peanusyronme
MUKPOIIPOLIECCOPHOE
yIIpaBJICHHE TEXHOJIOTUIECKIM
000pyTOBaHUEM; MOXKET
IMPUMCHATH COBPEMCHHBIC
uHTEep(hEHCHI IS CBSA3U
HECKOJBKHX YCTPOMCTB Ha 0aze

YIIpaBJICHUA TCXHOJIOTHUICCKNM
obopynoBaruem; MoxeT
MPUMEHSITh Ha TIPAKTUKE
MPOTrpaMMHBII OOMEH ¢
YCTPONCTBaMHU BBOJa-BbIBOJIA C
WCTIOJIb30BaHUEM MPOTOKOJIOB
oomena ModBus u Ethernet
HCIIOJIB3YA JJId Iepeaadn JaHHbIX
MOCJIeIOBATENLHBIC TMHUN CBSI3H
RS-485, RS-422, RS-232 u cetn
TCP/IP.; cocobOeH peann3oBaTh
COBPEMCHHBIC METOABI OTJIAAKN
MUKPOTPOLIECCOPHBIX CUCTEM
JUIS YIIPABJIEHUS] COBPEMEHHBIM
TEXHOJIOI'MYECKHUM
000pyIOBaHHEM C IPUMECHEHUEM
CPEJICTB TECTUPOBAHUSI U
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MHKPOKOHTPOJIIIEPOB IPH
pa3pabOTKH CUCTEM YIPABJICHUS

OTIAAKH MMPOrpaMM oOMeHa
JaHHbIMU

TTOBBIIICHHBIN 65 -84 Xoporio/ OOyJaronmiics: OOyuaromuiics:
3a4TeHo (xopoio)/ 3HaeT COBpEMEHHBI ypoBeHb | MOXET NPUMEHATh Ha HPAaKTHKE
3a4TEHO Pa3BUTHS IPOrPAMMHOTO nporpeleMHmﬁ oOMeH c
06eCHequI/Iﬂ B 06HaCTI/I YCTpOUCTBAMU BBOJAa-BbIBOAA C
HPOEKTHPOBAHHIH WCTIONB30BAaHNEM  MPOTOKOJIOB
oomena ModBus u Ethernet, a
TEXHOJIOTUYECKOTO
TAaKXXC JaTYUKaMH U3MCPCHUSA
obopynosanns ¢ TEXHOJOTHYECKUX  ITapaMeTpOB
UCIOTBE30BAHNEM npu paspaboTke cucTeM
MUKPONPONECCOPOB; MOKET yIpaBiICHUS  TEXHOJIOTHUECKUM
HEPEIUCTUTE OCHOBHBIE 000pyZOBaHHEM  TEKCTHUJIBHOM
MOHATHUS HEOOXOAUMBIC TS oTpaciu;
OpPTraHH3aluu CBA3U
HECKOJBKUX YCTpOﬁCTB C 3HaeT COBPEMCHHBIC METOJIbI
IIOMOIIBIO M3BECTHBIX OTJIaJIKK IPOrpaMMHOT'o
unTepeiicos; obecreveHus1, HCTI0Ib3yeMOT0 B
YIIPaBIAIOIIUX
MHUKPOTPOLIECCOPax U
MHUKPOKOHTPOJIIEPAX U MOXKET
pean30BaTh HA MPAKTHKE XOTSI
OBl OJIMH U3 dTUX METOIOB JUIS
YIpaBIeHHs] COBPEMEHHBIM
TEXHOJIOTHYECKUM
000pyIOBaHUEM C IPUMEHEHUEM
CPEACTB TECTUPOBAHUS H
OTIAAKH MMPOrpaMM oOMeHa
JaHHbIMU
0a30BbIi 41 — 64 YIIOBJICTBOPUTEIBHO/ OOyuaromuiics: OOyuaromuiics:
3a4TCHO MokeT Ha3BaTh COBPEMEHHBIE OOBSICHUTH HeO6XO,I[I/IMOCTB
(Y10BJIETBOPHUTENBHO)/ TEHICHIIUU PA3BUTHSL UCIIONB30BAaHMSl  COBPEMEHHOIO
3a4TE€HO MporpaMMHOTO oOecriedeHus: B

MUKPOIIPOLIECCOPHOI TEXHUKHU
Y MUKPOKOHTPOJIJIEPOB B

mpounecce aBTOMaTHu3alluu
TCXHOJIOTHYCCKOI'0O
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YaCTHOCTH; Ha3BaTh CHCTEMBbI
KOMaH,I, 0COOEHHOCTH
OpTraHHU3aIUi CUCTEMBI
IIPEPBIBAHUAN
MUKPOIIPOILIECCOPHBIX CUCTEM;
MEPEUYUCIUTD FJIEMEHTHI,
HEOOXOUMbIE AJIs CBSA3H JIBYX
YCTPOMCTB € HUCIOJIb30BAHUEM
U3BECTHBIX HHTEP(]ECcoB;

o0OpymoBaHHS, OOBIACHATH U
BBIIIOJIHATH OJICMCHTApPHBIC
olepauMyd UL CBSA3M  JIBYX
YCTPOMCTB C HUCIOJIb30BAaHUEM
M3BECTHBIX HHTEPQEIicoB
[TpuMeHsSITh MUKPOKOHTPOJIIEPHI
B CHCTEMax aBTOMAaTHYECKOT'O
YIpaBJICHUST; : IPUMEHATh
TUTIOBBIE MH(OPMAIIMOHHBIC
TEXHOJIOT'UH IIPpU
MIPOEKTUPOBAHHUH CBSI3U LIS
CBS3M JIBYX YCTPOWCTB C
HUCII0JIB30BaHUEM HU3BECTHBIX
nHTepericoB

HHU3KUH HEYIOBJIETBOPUTEIHHO/

HEC 3a4TCHO

OO0yJaromuics:

—  JIEMOHCTpPHUpYET (parMeHTapHbIe 3HAHHUS TEOPETUUECKOI0 ¥ MIPAKTUYECKOro MaTepHuaa, I0IyCKaeT
rpyObIe OMIMOKK MPU €T0 W3I0KEHUH Ha 3aHATHUSIX U B X0J/Ie IPOMEKYTOUHON aTTECTALlUH;

—  HWCHBITHIBAET CepbE3HbIE 3aTPYTHEHHS B IPUMEHEHUH TEOPETUUECKUX MOJI0KEHUH TIPU peleHnn
MPaKTUIECKUX 3a1a4 MPoeCCHOHANTBHON HAMPaBICHHOCTH CTAHAAPTHOTO YPOBHS CJIOKHOCTH, HE
BJaJieeT HEOOXOAMMBIMU JUISl TOTO HABBIKAMH M IPUEMAaMU;

—  BBINOJHSET 3a1aHUS TOJIBKO IO 00pa3iy M M0 pPyKOBOJICTBOM IPENOAaBATEI,;

—  OTBET OTpakaeT OTCYTCTBHE 3HAHMI Ha 0a30BOM yPOBHE TEOPETHYECKOTO U PAKTHUECKOTO

Marepuaja B 00beMe, He0OXOIMMOM TSl AajbHEHIIeH yueObl.

S. OLIEHOYHBIE CPEJICTBA JIUISI TEKYIIEI'O KOHTPOJISI YCIEBAEMOCTH U ITIPOMEXKYTOUYHOM
ATTECTALIMHU, BKJIIOYASA CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCSA

[Ipyn mpoBeneHUH KOHTPOIS CAMOCTOSITENBHOM paboThl OO0y4arolmuXcs, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOW aTTecTalluu Mo y4eOHOM
JTUCIUILIAHE TIPOBEPSETCS YPOBEHB C(HOPMHUPOBAHHOCTH y 00YUAIOIMIUXCSI KOMIICTCHIIMNA M 3aIUTAHUPOBAHHBIX PE3YJIHTATOB O0YUCHUS 0 JUCIIUTLINHE
(MOZyII0), YKa3aHHBIX B pa3fieie 2 HacTOsIIeH TPOrpaMMBI.

5.1 @opMBbI TEKyIIEr0 KOHTPOJIS YCIIEBAEMOCTH, IPUMEPBI TUIIOBBIX 33IaHUM:

dopmupyemas komnerenus: OIIK-5 U/I-OI1K-5.1 UJI-OIIK-5.2 U-OIIK-5.3 OIIK-7 UJI-OIIK-7.2 UA-OIIK-7.3 TIK-3 NJ-T11K-3.4;
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Ne mnn

DopMBbl TEKYILIEr0 KOHTPOJIA

IIpuMepbl THNOBBIX 3aAHMIA

KonTponbaas pabora @opmupyemas
komnetennus: OIMK-5 MJI-OITK-5.1
NA-OIIK-5.2 NJ-OI1K-5.3

—

™

NI LWDDE= NN R WD =

XN R W=

1.BeimoaHuTe neiicTBUS:

132p—?H
1204—?D
103p—?B
110110s—?D
11101s+11118=
111008-1011p=
A3Ap+CICH=
C31u-AFDy=

1354 —7D

371p —»?H

111p —7B
10110018 —?D
101101s+1101118=
10001-1111p=
179u+11AFy=
ABCu-1FFy=

127p —7H

126y —7D

107p —7B
101101 —?D
1011015+110015=
1010018-10011p=
A254+C1Fy=
Al121-19Cy=

126p —?H
139y —7D
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Ne it DopMbl TEKYLIEr0 KOHTPOJIS IIpuMepsbl THIIOBBIX 3aJAHUI

112p —7B

101100 —?D
1011015+111001=
101001-10111p=
A27y+CCFy=
Al12y+1FFy

N

TeCT 1.B Mukpomnporeccopax UCIOB3YIOT ABa METO/A BBIPAOOTKH COBOKYIMHOCTU (hYHKIIMOHAIBHBIX
YTPaBISIONINX CUTHAJIOB:

A) OTHOKpUCTAIFHBIA ¥ MHOTOKPHCTAJIHHBIN;

B) dbyHKIIMOHANEHEIN 1 TAKTOBEIH;

B) nporpamMmHBIil 1 MUKpPOTIPOTpaMMHBIN;

I') yauBepcansHbIil 1 THPPOBOH.

2.3a cu€T yero MO>KHO PacIIMPUTh ONEPALIMOHHBIE BO3MOKHOCTH MUKpoIpoleccopa ?
A) 3a cuet yBennuenus uucina [13VY;

b) 3a cuer yBenmueHus yuciaa NaMATH TaHHBIX;

B) 3a cyer yBenuyeHuUs YnClia pETUCTPOB;

I') 32 cyer yBenuyeHus YMClia CUTHAJIOB.

3.Uro sBIIsI€TCS BAXKHEHIIINM CTPYKTYPHBIM 3JIEMEHTOM (popMmara JIro00it KoMaHb1?
A) KOIT;

B) Onepang;

B) anpec sueiiku;

I') Perucrtp.

4. Kakue Tpu monxoaa paboTsl ¢ nH(opMaIueii Bol 3HaeTe?
a) AHATUTUYIECKUHA, IPOTPAMMHBIH, OTKPBITHIH.

0) M opMarioHHbIN, OpraHU3alMOHHBIH, CUCTEMHBIH.

B) CucTeMHBbIH, KpUTHIECKUH, TH(HPOBOH.

r) CHCTEMHBIH, MPOTPAMMHBIH, TOYETHBIH.

5. Data-driven pemieHust — 31o:
a) KynbTypa npuHsTHs penieHnii Ha OCHOBE HHTYHUIIHH.
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Ne mnn

DopMbl TEKYLIEr0 KOHTPOJIS

ITpuMepbl TUIIOBBIX 3a1aHUN

0) KynbTypa npuHATHS pelIeHni Ha OCHOBE OITBITA.
B) KynpTypa npunsTHs pemeHuil Ha OCHOBE JaHHBIX.
r) KyneTypa npuHsATHS perieHnii Ha OCHOBE PacyeToB.

5.2 Kpurepuu, mKaabpl OLEHUBAHUS TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH:

HaunmeHoBaHue
OLICHOYHOI0 Ilkajabl OeHUBAHUSA
(ngsgﬁziio_ Kpurtepun onennBanus
100-6anabHas IaTubdannbHas
OLICHOYHOI 0
cucremMa cucremMa
MeponpHUATHS)
Tect 3a BBINIOJTHEHHUE KaXK/I0I'0 TECTOBOT'O 3aJ[aHKsI UCIIBITYEMOMY BBICTABIISIOTCS OaslIbI. 41-48 5
KomnbroTeprnoe Kaxxnp1it Bapuant copepxut 24 Bonpoca. Bpemst Beinonnenus 30 Mun 34-4( 4
TECTHPOBaHHE HA 3a npaBWIIBHBIN OTBET K KQXKIOMY 3aJaHUIO BRICTaBIsIeTCs 2 0ajuia, 32 HepaBUIIbHbIHN 75.33 3
noprane edu.rguk.ru — HOJIb. 004 )
OO0mas cymma OajlyIoB 3a BCE MPABHIIbHBIC OTBETHI COCTABIISACT 48 OaJIIOB.
Kontponbhas pabora 3a OTBET Ha KaXJbIi BOIIPOC BBICTABJISIOTCS OLEHKU B 3aBUICUMOCTH OT IMOJHOTHI OTBETa 20-22 5
OTBETOB! 15-19 4
«2» - OTBETHI Ha BOIIPOCHI HE PACKPHITHI 11-14 3
«3» - OTBETHI Ha BOIIPOCHI PACKPHITHI HE TOJTHOCTHIO 10 5
«4» OTBETHI HA BOIIPOCHI PACKPHITHI HOJTHOCTHIO C HEKOTOPHIMU HETOYHOCTSIMU
«5» - AaHbI IOJHBIC OTBETHI HAa BCE BOMPOCHL.

53  IIpomexxyTouHas aTTeCTaLlUsA:

®DopMa NPOMeKYyTOUHOM

TunoBbie KOHTPOJbHbIC 3a/IaHUA U HHbIC MATCPHUAJIbI

aTTrecTanuu JJIsl IPOBe/IeHNs] MPOMEKYTOYHOM ATTeCTAIMU:
3adeT ¢ OLIEHKOH: Buner 1.
B YCTHOM (hopme o Omiieram 1. CocTaBuTh CTPYKTYpPY CHCTEMBI, 00CCIICUMBAIOIIYIO PA0OTy CBETOAMOIOB B 3aaHHOM

IIperogaBaTejyicM pEIKUME.

Buner 2.

2. CocTaBuTh MIPOTPaMMy, PEATU3YIOIIYIO0 pabOTy CBETOANOIOB B 33JaHHOM IIPETIOAAaBATEIeM PEXIME
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1. CocTaBUTh CTPYKTYpPY CHCTEMBI, 00ECTIEUUBAIONIYIO PA0OTy CBETOANOOB B 3aBUCUMOCTH OT TIOJIOXKESHHS TyMOJIEPOB .
2. CocTaBUTb IPOrpaMMy, pealnu3youlyo padoTy CBETOANOOB B 3aBUCUMOCTHU OT HOJIOKEHUS TyMOJIEpOB.

buner 3.
1. CocTaBHUTH CTPYKTYPY CHCTEMBI, 00CCIICUHBAIONTYIO padOTy TEPMOCOIPOTHBICHHS.
2. CocTaBUTh MPOrPaMMy, PEATTU3YIOIIYIO pa00Ty TEPMOCOIPOTHURIICHUSI.

5.4  Kpurepuwu, mkanbl OIEHUBAHUS TPOMEKYTOYHOM aTTECTAIIUN YIEOHON AUCIIUILIAHBI

®DopMa IPOMeKYTOYHOH
arrecTanuu

IIkaJbl oneHUBaHUSA

Kputepun onennBanns

HaumeHoBaHME OLIEHOYHOT'O 100-6anabHast IIsaTudannbHas
cpeacrsa cucremMa cucreMa
3aueT ¢ OLICHKOM: OOyuaromuiics: 5
B YCTHOI (hopMe 1o Guieram —  JIeMOHCTPHPYET 3HaHUS, OTIMYAONINECS TTTyOHHOM 1 24 -30 Gannos
Pexomenayercst ycTaHOBUTh COIEPKATEIBHOCTBIO, JACT MOIHBIA HCUEPIIBIBAIOIINN OTBET, KaK Ha
pacnpezenenue 6ajos Mo BOIpocam OCHOBHBIE BOTIPOCHI OMJIeTa, TaK U Ha TOTIOJHHUTEIbHEIE,
Ounera: HaIpuMep — cBOOOMHO BIajieeT HAYYHBIMH TMOHSATHAMH, BEJET JUAJIOT M BCTYIAET B
1-i1 BOITPOC: 0 — 9 GaiutoB Hay4YHYI0 JUCKYCCHIO,
2-ii Bonpoc: 0 — 9 Gaswios — CIocOOCH K MHTErpalliy 3HAHUM 10 ONpE/IeICHHON TeMeE,
npaxtiieckoe 3aganue: 0 — 12 Gamios CTPYKTYPUPOBAHUIO OTBETA, K aHAJIN3Y MOJ0KEHUHN CYIIECTBYIOIINX

TEOpHWH, HAyYHBIX IIKOJ, HAIPaBJICHUH IO BOIPOCY OWIIETa;

— JIOTMYHO U JIOKa3aTelbHO PACKPBIBAET Npo0IeMy, IPEAIOKECHHYIO B
ounere;

- CBO60Z[HO BBITTOJIHACT MPAKTUYCCKUC 3aJaHnA MOBBIIIICHHOMN
CJI0KHOCTH, IPETyCMOTPEHHBIE IPOTPaMMOM, IEMOHCTPUPYET
CHCTEMHYIO pabOTy C OCHOBHOU U JIOTIOTHUTENBHOM TUTEPaTyPOH.

OtBeT He COAEPKUT (PAKTHUECKUX OIMIMOOK U XapaKTepU3yeTcs IITyOnHOH,

[IOJIHOTOM, YBEPEHHOCTBIO CYXKACHUM, HIUTFOCTPUPYETCS IPUMEPaMH, B TOM

qucie U3 COOCTBEHHOI MTPAKTUKY;

- MO’KET UCIOJIb30BaTh HU(POBHIE TEXHOJIOTHU.

OO0y4aromuiics: 12 — 23 6amnoB 4

— IIOKa3bIBaeT AOCTAaTOYHOE 3HaHME yueOHOro Marepuaa, Ho JOIMyCKaeT
HECYIIECTBEHHBIE (PAKTUYECKUE OMIMOKH, KOTOPBIE CTIOCOOEH
HCIIPAaBUTh CAMOCTOSITENIFHO OJ1aro1apsi HaBOAAIIEMY BOIPOCY;
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— HEIOCTaTOYHO PACKpbITa IpobiiemMa Mo OAHOMY U3 BOIIPOCOB OHUIIETa;

— HEJOCTaTOYHO JIOTUYHO IIOCTPOEHO U3JI0KEHUE BOIIPOCA;

—  YCIIEUIHO BBIMOJHAET NPEAYCMOTPEHHBIE B IPOrpaMMe MpaKTUIeCKHe
3a/laHus CpeHEN CII0KHOCTH, aKTUBHO paboTaeT ¢ OCHOBHOI
JIUTEPATYPOU;

—  JIEMOHCTPHPYET, B LIEJIOM, CHCTEMHBIN IOAXO[ K PELICHUIO
MIPAKTUYECKUX 33]1a4, K CAMOCTOSITEIbHOMY IMOTIOTHEHUIO U
0OHOBJICHHUIO 3HAHWH B XOJIc AaJbHEHIIEH yaeOHOi paboThI 1
npodecCHOHANBHON 1eATEIbHOCTH.

B oTBeTe packpbiTo, B OCHOBHOM, COJIepKaHUE OMIIETa, HMEIOTCS

HETOYHOCTH NP OTBETE HA JIOMOJHUTEIbHBIE BOIIPOCHI;

- MO’KET UCTOJIb30BaTh HU(PPOBbIE TEXHOIOTHU.

OOyuaromuics:

— TIOKa3bIBaeT 3HaHUS (PparMeHTapHOTO XapaKTepa, KOTOPBIE OTIUYAIOTCS
MOBEPXHOCTHOCTBIO M MAJIOH CONIEPKATEIBHOCTBIO, OMYCKAeT
(hakTHyeckue TpyOble OIIMOKH;

— HE MOXeT 000CHOBaTh 3aKOHOMEPHOCTH U MPUHLIUIIBI, OOBSICHATh
(I)aKTI)I, Hapyni€Ha JIOTUKa U3JI0KCHHUA, OTCYTCTBYCT OCMBICJICHHOCTD
MIPEJICTaBIIAEMOr0 MaTepuaa, MpeaCTaBICHUS O MEXKIIPEIMETHBIX
CBSI3SIX CJ1a0bIE;

—  CIpaBISICTCS C BBIIOJIHEHUEM NPAKTHUECKUX 3aJaHHH,
MPEAYCMOTPEHHBIX IPOTrPaMMOii, 3HAKOM C OCHOBHOMU JIUTEPATypOil,
PEKOMEHIOBaHHOM MPOTrpaMMOH, TOMYCKAEeT MOTPEIIHOCTH M OIIMOKU
NPY TEOPETHUYECKUX OTBETAX U B XOZ€ MPAKTUIECKON paOOTHI.

Copneprxanne O6usera packphiTo ci1abo, IMEIOTCS HETOYHOCTH TIPH OTBETE

Ha OCHOBHBIC U JOTIOJIHUTECIIbHBIC BOIIPOCHI 6I/IJICTa, OTBET HOCUT

PENpPOAYKTUBHBIN XapakTep. HeyBepeHHO, ¢ OOIbIIMMU 3aTPYIHEHUSIMU

pelaeT NpakTHYECKUE 3a4a4H WIK HE CHPABIAETCS C HUMHU

CaMOCTOSITEIIBHO.

6 — 11 GamtoB

OOyuaromuiicss 0OHapyKUBAET CYIIECTBEHHBIC IPOOEIIBI B 3HAHUSIX
OCHOBHOT'O y4eOHOT0 MaTepuaa, J0IMyCKaeT IPUHIIUITHAIBHBIC OIHOKH B
BBITIOJTHEHHUH MTPEAYCMOTPEHHBIX TPOTPAMMOI IPAKTUIECKHUX 33 JaHHUi.

Ha 6osbIi1yto 4acTh OMOTHUTEIBHBIX BOIIPOCOB MO COJEPIKAHHIO IK3aMeHa
3aTPYAHSETCS 1aTh OTBET MJIM HE JaeT BEPHBIX OTBETOB.

0 — 5 6ayutoB
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5.5 Cucrema OLUEHUBAHUS PE3YJIBTATOB TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTalluH

OneHka o JUCIHUILIMHE BBICTABISETCS 00y4YaroueMycs ¢ y4ETOM pe3yJIbTaToB
TEKyLIeH U IPOMEKYTOUHON aTTeCTallUH.

dopMa KOHTPOJIsI 100-0an1bHas cucTeMa IIaTubdannbHas cuctema
Texyimuii KOHTPOJIb:
KomnbroTepHoe TeCTUpOBaHKE 0 - 48 GamoB 2-5
KonTponbHas pabora 0 - 22 6amma 2-5
[IpomexxyTouHast aTTeCTaIIHs 0 - 30 6amoB OTJIUIHO
DK3amMeH XOpOIIIOo
Hroro 3a nucuumiuny 0 - 100 6ammoB YIAOBJIETBOPUTEIBLHO
JK3aMeH HEYJIOBJIETBOPUTEIIHHO

ITonmy4yeHHBIM COBOKYIHBIH pe3y/lbTaT KOHBEPTHUPYETCS B MATUOAUIBHYIO CHCTEMY
OLICHOK B COOTBETCTBHH C TaOIHIICH:

100-6a11nHa" cucTEMA NATHOANILHASA CHCTEMA
IK3aMeH 3a4eT
OTJINYHO
85 — 100 6ayutoB
XOPOLLIO
61 — 84 GamtoB P 3a4TEHO
TIOBJIETBOPUTEIIHLHO
42 — 60 0amoB y P
0—41 Gamnos HEYIOBICTBOPUTEIHHO HE 3a4TEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanus mporpaMMbl IpeaycCMaTpUBAaeT HCIOIb30BaHHE B Ipolecce OO0ydeHUs
CJIEAYIOUINX 00pa30BaTEIbHBIX TEXHOIOTHI:
— TPYIIOBBIX IUCKYCCHI;
— mouck u 006paboTka nH(pOpPMaIUU C UCIIOIB30BAaHUEM CeTH VIHTEepHET;
— oOyueHue B COTpyJHUYECTBE (KOMaH/IHas, TPyNoBas paboTa).

7. HNPAKTUYECKASA HOAI'OTOBKA

HpaKTI/I‘leCKaﬂ IIOAr0OTOBKA B paMKax yqe6H0171 JAUCHUIINIMHBI HE PCAJIU3YCTCA.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOT'O ITPOUHECCA JJIA JIMI C
OI'PAHUYEHHBIMUA BO3MOXKHOCTAMMU 310POBbs

[TIpu 0oOy4eHHH Ml C OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3J0POBbS M WHBAIUIOB
UCIIOJIB3YIOTCSL  MOJXOJbI, CIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa3oBaTEIbHON
cpenpl: TexHonoruu naupdepeHIranud W WHAWBUIYAIBHOTO OOydYeHHS, HpPUMEHCHHE
COOTBETCTBYIOIIUX METOAMK 10 paboTe ¢ WHBAIMIAMH, KCIIOJb30BAaHHE CPEACTB
JMCTaHIIMOHHOTO OOIIEHHMSI, TIPOBEIICHUE JONOTHUTEIBHBIX HHIMBHIYaIbHBIX KOHCYJIbTAIHHA
M0 U3y4acMbIM TCOPCTHUYCCKUM BOIIPOCAM W IHNPAKTHYCCKHUM 3aHATHAM, OKAa3aHUC IMOMOIIH
IPU TIOATOTOBKE K MPOMEXYTOYHON aTTeCTallUH.
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[Ipu HeoOxoaumocTu paboyas nmporpamMma AMCLMILIMHBI MOXKET OBbITh aJalTHPOBaHA
Ui obecriedeHus: 00pa3oBaTENbHOIO TpoLecca JUIAaM ¢ OrPaHWYEHHBIMH BO3MOKHOCTSIMU
3J10pOBbsI, B TOM YHUCIIE AJISl JUCTAHLIMOHHOTO O0yUYEeHHUSI.

VY4eOHbIE ¥ KOHTPOJIBHO-U3MEPUTENbHBIE MaTepUaNIbl MPEACTABIAIOTCA B (hopMmax,
JOCTYIHBIX JJISl U3YyYCHMs CTyJIEHTaMHU C OCOOBIMH 00pa3oBaTEIbHBIMH HOTPEOHOCTSIMU C
Y4€TOM HO30JIOTMYECKUX TPYII UHBAINJIOB.

JUis IOATOTOBKU K OTBETY Ha MPAKTUYECKOM 3aHITHUU CTYAEHTaM C OrpaHUYECHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSI CPEJHEE BpEMs YBEIMYMBAETCS II0 CPAaBHEHUIO CO CPEIHUM
BpPEMEHEM IOANOTOBKH OOBIYHOT'O CTYACHTA.

JUis CTYZ€HTOB C MHBAJUAHOCTBIO UM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS
dopma mpoBeneHUs TEKyLIeH M NMPOMEXYTOYHOH aTTecTalMM YCTaHABIUBAECTCA C yYETOM
WHIMBUAYAIBHBIX TICUXO(U3UYECKHX OCOOEHHOCTeW (YCTHO, NHChMEHHO Ha Oymare,
IUCbMEHHO Ha KOMIIBIOTEpE, B (hopMe TeCTUPOBaHUS U T.I1.).

[IpoMexyTouHas arrecTanysi MO AUCLMILIMHE MOXET IMPOBOJUTHCS B HECKOJIBKO
9TanoB B (opMe pPYOEKHOrO KOHTPOJIS IO 3aBEpPLICHUI0 M3Y4YEHUs OTHEIbHBIX TEeM
JUCHUTUTHHBL [Ipy HEOOXOIMMOCTH CTYACHTY MPEAOCTABISETCS JTOTIOTHUTEIBHOE BPEMS JIIS
HOJArOTOBKM OTBETA HA 3a4eTe WU 3K3aMEHE.

JUis  OCyIIECTBIEHUS  IHpOLEAyp  TEKyILEero KOHTPOJs  yCIIEBAEMOCTH U
IPOMEKYTOUHOM aTTecTaluy OO0YyYalolUXCs CO3Aal0TCsA, HpPU HEO0OXOAUMOCTH, (GOHIbI
OLICHOYHBIX CPEJCTB, aJANTUPOBAHHbIE JJS JIUL C OrPAHUYEHHBIMU BO3MOXKHOCTSIMU
310pOBbsl M TO3BOJISIOIIME OLIGHUTh JOCTH)KEHHE HMMU 3alVIaHUPOBAHHBIX B OCHOBHOM
00pa3oBaTeNbHON MPOTpaMMe PE3yJIbTaToB OOY4YEHUS U YPOBEHb C(HOPMUPOBAHHOCTH BCEX
KOMIIETEHIIUH, 3asBJIEHHBIX B 00pa30BaTeIbHOM IIporpamMmme.

9.  MATEPUAJLHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMILIAHBI

XapakTepucTuka MaTepHaIbHO-TEXHUYECKOTO obecrnieueHus JUCIUTUTUHBI
cocraBisieTcs B coorBeTcTBHH ¢ TpeboBanusmu OI'OC BO.

MaTepI/IaHBHO—TeXHI/IquKOC obecneyenne AUCHUITIIMHBI pu O6yLIeHI/II/I C
HCIIOJIb30BAHUCM TPAANIMOHHBIX TEXHOJIOTHit O6y‘~I€HI/IH.

HaumeHoBaHue y4eOHBIX Ay AUTOPHUI,
JabdopaTopuii, MaCTepPCKUX, ONOIHOTEK,
CIIOPT3aJI0B, IOMeleHHii 1151 XpaHeHUsl 1
NPOPUIAKTHIECKOT0 00CTy:KHBAHUS Y1eOHOT 0
000pY10BAHUSA H T.II.

OcHaleHHOCTh y4eOHBIX Ay AUTOPHIi, 1adopaTopuii,
MacTepCcKuX, 0M0JIMO0TeK, CHOPTUBHBIX 32J10B,
NOMelleHUH 11 XpaHeHHUs U NPOPUIAKTHYIECKOT 0
00C/IyKUBAHMSA Y4eOHOro 000py10BaHUS U T.II.

119071, 2. Mockea, Yauua Manaa Kanysxcckas, oom 1

ayIUTOPUHU ISl IPOBEACHUS 3aHATUN 1O KOMIUIEKT y4eOHOI MeOenu,
MPAKTUYECKON MOATOTOBKE, TPYNIOBBIX U TEXHUYECKUE CPEICTBA O0YUCHUSI, CITYKAIIUE TSI
WHIUBULYAJbHBIX KOHCYJIBTALHNA MIpeJICTaBIICHUs yIeOHOW nHpOopMAIiH OOIBIIOM
ayJIUTOPHH:
— 10 nepcoHanbHBIX KOMIIBIOTEPOB,
— TMPUHTEPHI;
CIICIUATTU3UPOBAHHOE 000Dy IOBAHHKE:
— JIaTYMKH,
IMoMemenns 111 cCAMOCTOSITEIHLHO PadoTHI OCHAIIEHHOCTH MOMEIIEHHH IS CaMOCTOSITEIbHOT
00y4aromuxcs padoThI 00YYAKIINXCH
YHATAJIBHBIN 3271 OMOINOTEKHU: —  KOMIIBIOTEpPHAS TEXHUKA; OAKIFOYEHUE K

cetu «HTEpHET»
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MatepraabHO-TEXHUYECKOE OO0CCIICUCHHUE VueOHOU OUCYUNIUHBL/YUeOHO20 MOOYIs

npu  OOyYeHUH C HCIOJB30BAHMEM DJJIEKTPOHHOTO OOYYeHHsT ¥ JUCTAHIIMOHHBIX
06paSOBaTeJ'IBHBIX TEXHOJIOTHH.
Heo0xoxumoe o0opyroBanue IMapameTpsl TexHu4eckune TpedOBaAHUSA

IlepconanbHbIf
KOMIIBIOTEP/
HOYTOYK/TIJIaHIIET,
Kamepa,

MUKpO(doH,

JUHAMUKH,

JOCTYI B ceTh IHTEpHET

Be6-0payzep

Bepcust nporpaMMHOro obecrieueHus He
Hwke: Chrome 72, Opera 59, Firefox 66,
Edge 79, SIunexc.bpaysep 19.3

OmnepalrmoHHas cucreMa

Bepcus nporpaMMHOTo o0ecriedeHus He
amwke: Windows 7, macOS 10.12 «Sierray,
Linux

Beb-kamepa 640x480, 15 xaapos/c
Mukpodon nr060it
JuaamMuke (KOJOHKH TO0BIC

WM HAYITHUKH)

Certb (MHTEPHET)

IMocrosiHHast ckopocTh He MeHee 192 kbut/c

TexHonormueckoe oOecrieueHre pearnu3auy MPOrpaMMbl/MOTYIISl OCYIIECTBIISIETCS C

UCIIOJIb30BaHUEM
YHUBEpPCUTETA.

JJICMCHTOB

ANEKTPOHHOU HH(OPMALMOHHO-00pa30BaTENbHOM

cpenbl
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10. YYEBHO-METOJWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOU JUCITATLIAHBI

. KoanyectBo
Bua m3ianus Anpec caiita IBC IK3EMILISIPO
No Ton WJIM DJIEKTPOHHOI'0 pecypca B B
ABTOP(BI) HaumeHoBaHMe u3gaHus (yueOHuK, YII, HN3nareabcTBO -
n/n MII u 1p.) U3aHMS (3anonnaemcsa 01 u30anuil 6 OubmoTexe
Ap- 971eKMPOHHOM 8U0€) Yuusepcure
Ta
10.1 OcHOBHas MHUTEpaTypa, B TOM YHCIIE IIEKTPOHHBIC N3JaHU
Peoxkosa E.A., OCHOBBI MUKPOTIPOIIECCOPHOU | Y4yeQHOe M. :PTY um. A. H. 2021 http://biblio.kosygin-
Macanos /JI.B., TEXHUKHU nmocooue Kocriruna rgu.ru/jirbis2/index.php?option=c
Makapos A.A. om_irbis&view=irbis&ltemid=10
8
2 B.B. [ansmnuu OcHOBBI Y4eOHoe Cankt-IlerepOypr 2017 c. https://elib.spbstu.ru/dl/2068.p | /4
MHUKPOIIPOIIECCOPHOI rmocobue H3natenbcTBO df/download/2068.pdf
TEXHUKHA [TonurexHnuecKkoro
YHUBEPCUTETA
3 Oropomauko M.H. | MukpormporeccopHas VYuebHoe M.:U3naTenscTBO 2017 https://znanium.com/catalog/docu
TexHuka: BBenenue B Cortex- mocoboue «DJIIMHTA» ment?1d=304386
M3 N3narenscTBO
Ypanbckoro
YHUBEpPCHTETA
10.2 JononHuTENbHAS TUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIEC U31aHUS
1 HrnateeB B.B., [Iporpammupyembie YuebHOC Pocro-nHa- 2016 http://znanium.com/catalog/produ | 22
Kobepeun N.C., KOHTPOJLIEPHI nocobue Hony:W3narenscTBO ct/989934
Crmpumonos O.b. Ji0lo)Y
2 ITox penakuumeit OCHOBEHI yIpaBIeHUS 1 YueOHoe M..MI'VAT 2011 504
Koznosa A.b. TEXHUYECKUE CPEICTBA nmocooue ¢
AaBTOMAaTHU3allMU TEKCTWIBHBIX | Tpudom YMO
npou3BoacTB. Kaura 1.
3 Koznos A.b., OCHOBEHI yIpaBIeHUS U YueOHoe M..MI'VAT 2012 Ha xadenpe
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Pymsanues 10. /1., TEXHUYECKHE CPEACTBA nmocooue ¢
EpmaxoB A.A. n AaBTOMAaTHU3aIlMU TEeKCTWIBHBIX | Tpudom YMO
Jp. npousBoAcTB. Knura 2.
10.3 MeTtoauyeckue Matepuansl (Yka3aHusl, pEeKOMEHJAIWH 110 OCBOSHHIO JUCUUILUTHHEI aBTOpoB PI'Y um. A. H. Koceirnna)
1 OCHOBBI MHKPOIIPOLIECCOPHO
PerxkoBa E.A. TEXHUKH, OCHOBBI Memoouueckue .
’ ’ M. :MI'VT 2015 B nokansHO# ceTn
EpmaxoB A.A.. IIPOrPAMMUTPOBAHUS, VKA3aHUAL.

uHTepderch
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11. HWHPOPMALNMOHHOE OBECIIEYEHHUE YYEBHOI'O IIPOLIECCA

11.1  Pecypchl 3eKTpOHHOM OMOIMOTEKH, MH(OPMALIMOHHO-CIIPABOYHbBIE CUCTEMBbI
u ipoeccroHabHbIE 0a3bI TAHHBIX:

Nenn | DJIeKTpOHHBbIEe Y4eOHbIe U31aHNsl, 3J1eKTPOHHbIe 00pa3oBaTe/ibHbIe pecypchl

1. OFEC «Jlanvy hitp://'www.e.lanbook.com/

2. «Znanium.comy Hay4Ho-u30amenbcko2o yenmpa « ngpa-My
http.//znanium.com/

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

IIpogeccnonanbHbie 6a3b1 JAHHBIX, HH()OPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Anpexc.Ouck . ..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. ..

nall el Ead o

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

11.2 TlepeyeHb MpOrpaMMHOTO OOECIICYECHHS

Vi | e e efsrmomeme PeKkBU3UTHI MOATBEP:KIAIOIIET0 TOKYMEHTA/
CB000/1HO pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 | koumpaxm Ne 18-24-44-19 om 20.05.2019
2. PrototypingSketchUp: 3D konmpaxkm Ne 18-2A4-44-19 om 20.05.2019
modeling for everyone
3. V-Ray onsa 3Ds Max koumpaxkm Ne 18-2A4-44-19 om 20.05.2019
4. eLIBRARY.RU [DnexkTpoHHbIit — Pexxum
pecypc] : Hay4dHas SJEKTPOHHAs noctyma: http://elibrary.ru/defaultx.asp,
OoubIroTeKa CBOOOTHBIN
5. Znanium DJEKTPOHHO- Pexxum noctyna: https://znanium.com/
O6ubaMoTEeYHAasI cUCTEMA
6. Teamviewer Pexum nocryna:
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 OBHOBJIEHU PABOYEM ITPOI'PAMMBI YYEBHOM
JTUCLUILINHBI

B pabouyro mporpammy yuyeOHOM AUCHUIIMHBI/MO/TY 1Sl BHECEHbI M3MEHEHUs)/0OOHOBIICHUS U
YTBEP)KJICHBI Ha 3aceTaHuM Kadeapol:

Ne mnn

1W1))
00HOBJICHHUSA
PIIJT

XapakTep U3MeHeHN/00HOBJIeH Uit
¢ YKa3aHueM pasjejia

HOMep NPOTOKOJI1a
U 1aTa 3aceJaHusl
Kadenpsl
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