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1. HEJIM OCBOEHMA JUCHUILJINHBI

W3ydyeHue NPHUHIMIOB TMOCTPOSHHS  MHKPOIPOIECCOPOB W HMX AapXUTEKTyp W  OBJIAJICHHE HABBIKOB IMPOTrPaMMHUPOBAHUS
MHKPOIIPOLIECCOPOB.

MHaukaTopsl JOCTHKEHNUS KOMIIETSHITHN:

IIK-1.1. OGnagaer 3HaHUSAMH B CBOCH OO0JIACTH HAay4YHO-MCCIIENOBATEILCKOW NESATEIbHOCTH O MPHHLUIAX PabOThI, YCTPOWCTBE,
TEXHHYECKUX BO3MOXKHOCTSAX U KOHTPOJIE TEXHHIECKOTO COCTOSHHS PAJIUOdIEKTPOHHON aIapaTypebl.

IIK-1.2. JlemoHCTpHpyeT yMEHHE B CBOEH Hay4YyHO-HCCIIEIOBATEIbCKON JESITENbHOCTH HAcTpauBaTh COCTaBHbIE YaCTH,
JUarHOCTHPOBATh U OLIEHUBATh TEXHUYECKOE COCTOSIHUE PAIMOIICKTPOHHOM anaparyphl.

IIK-1.3. Nmeer npakTUYecKUid OMBIT (HABBIKK) UCIIOJIL30BAHUS B CBOECH HAay4HO-MCCJICIOBATEIBCKON JESITEIBHOCTH TECTUPOBAHMUS
paboThl, HACTPOWKHM, MOHMTOPHHIA TEXHHYECKOI'O COCTOSIHMS, YCTPAHEHUsS HEHCIIPABHOCTEH W NpOBEpKH (YHKIMOHUPOBAHUS
PaIModIEKTPOHHON anmapaTypel.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

Lk (pasaen) OITOIT: [B1.B.J1B.06.01

2.1 TpeGoBaHus K NpeIBaAPUTEIbHOI NOAT0OTOBKE 00y4Yalolerocs:

Ludposast anexTpoHUKa

®duznyeckas OJICKTPOHHKA

Papuodusuka 1 31eKTpOHUKA

2.2 JIMcHMIUINHBI U IPAKTUKH, 1JIs1 KOTOPbIX OCBOEHHE TAHHO! IHCHUILIMHBI (MO1Y./1s51) He00X0AMMO KaK MpellecTBYIOLIee:

[IporpamMMHo-anmnapaTHble CPeCTBA KOMIIBIOTEPHBIX CUCTEM

ABTOMaTU3MPOBAHHBIE CUCTEMBI YIIPABICHUS

IIpou3sBoCcTBEHHAs MPAKTUKA (TIPEIANIUIOMHAS PAKTHKA)

HO,I[FOTOBKa K caadye U caava rocyJapCTBEHHOI0 5K3aMEHa

IToaroroBka k ImpoLeaype 3aIUTh] U 3aLIUTa BHITYCKHOM KBAIU(PUKAIIMOHHON paboTh

3. KOMIIETEHLIY OBYYAIOLIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLAIIIMHBI
(MOJY.JIST)

IIK-1: Cnoco6eH NoHMMATH B CBO€H HAYYHO-HCCJIeJ0BATEIbCKOM NeATeJJbHOCTH NPUHIMIBI PA60THI U METOAbI
IKCIJIyaTAlMHi COBPEMEHHOI Pafino3/1eKTPOHHOI annapaTypbl U 000py10BaHUS

3HaTh:

Jns noctuxenus unaukaropa I1IK-1.1: 3Hate B cBoel 00sacTé HayYHO-UCCIEAOBATENLCKOM NESTENBHOCTH O IMPUHIUNAX PAOOTHI,
YCTPOKUCTBE, TEXHUYECKMX BO3MOXKHOCTAX M KOHTPOJIE TEXHHUYECKOTO COCTOSHMS PaqUO3NIEKTPOHHOH ammaparypbl (IpUHLUIBL
HOCTPOeHUsI U (YHKIMOHUPOBAHHS  MHKPOIPOLIECCOPOB, THUIBI  apXUTEKTyp MMKPOIPOIECCOPOB M COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB, CUCTEMHBIE CUTHAJIBL, aAPECALIMIO IAMATH U BHEIIHUX YCTPOUCTB).

YMeThb:

Jnsa noctmxenus naaukaropa I1K-1.2: YMeTs B cBoeil HayyHO-HCCIIEIOBATEIbCKOM EATENIbHOCTH HACTPauBaTh COCTABHBIE YaCTH,
JMarHOCTHPOBAaTh U OLICHUBATh TEXHUYECKOE COCTOSHHUE PAJUOAIEKTPOHHON amnmaparypsl (IporpaMMUpOBaTh MHUKPOIPOLECCOPHI U
nHTEepdeich BBOa/BBIBO/IA, pa3padaThIBaTh CUCTEMBI C HCIIOJIB30BAHUEM MUKPOIPOLIECCOPOB U MUKPOKOHTPOJLIEPOB).

Baanern:

Hns moctmwxenust nnaukatopa I[1K-1.3: Brnagets HaBbIkaMy HCIIONB30BAaHMS B CBOEH HAyYHO-HCCIEAOBATENHCKOU JIEATEIBHOCTH
TECTUPOBAHUSI PA0OTHI, HACTPOMKH, MOHHTOPHHTA TEXHHYECKOTO COCTOSIHHUS, YCTPAHCHUS HEHCIPABHOCTEH W MPOBEPKH
(YHKIMOHHUPOBaHMS PaJMOICKTPOHHOI ammapaTypbl (HaBblkamu paboThl ¢ wuHTepdeiicamu cOopa U 00pabOTKM JIaHHBIX,
MPOTrPaMMHUPOBAHHS MHKPOMPOLIECCOPOB, PabOThl € HAYYHO-TEXHHUYECKOH JUTEpaTypodl W CIPABOYHBIM MAaTEPHUAIIOM IO
COBPEMEHHBIM MUKPOKOHTPOJIIEPAM).

B pe3yabTaTe 0OCBOCHUA TUCHUIIMHBI oﬁyqamumﬁm HOJIZKEH

3.1{3naTn:

3.1.1|mpyHLHUIIBI TOCTPOEHHS U PYHKIIMOHUPOBAHUSI MUKPOIPOLIECCOPOB;

3.1.2|Tunsl apXUTEKTYP MUKPOIPOLIECCOPOB U COBPEMEHHBIX MUKPOKOHTPOJLIEPOB;
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3.1.3|cucteMHbIe CUTHAIIBI,

3.1.4|axpecanuto naMaTH U BHEITHUX YCTPOUCTB.

3.2({Ymern:

3.2.1|nporpaMMHpOBaTh MUKPOIPOLECCOPHI U HHTEP(EHCH BBOAA/BBIBOJA;

3.2.2|pa3pabaThBaTh CUCTEMBI C HCIOJIE30BaHHEM MUKPOIIPOIIECCOPOB M MUKPOKOHTPOJLIEPOB.

3.3|Baaners:

3.3.1|naBbikamMu paboThI ¢ HHTEpdericamu cOopa u 00padOTKH TaHHBIX;

3.3.2|HaBbIKaMU IPOrPaMMHUPOBAHUS] MUKPOIIPOLIECCOPOB;

3.3.3|HaBblkaMu PabOTbl C HAy4HO-TEXHUUYECKOH JIUTEpaTypod M CIPaBOYHbIM MATEPUAIOM [0 COBPEMEHHBIM

MHUKPOKOHTPOJLIIEpaM.
4. OFBbEM JUCIUIIJIMHBI (MOAYJIST)
O6Lwasn TpyLoeMKOCTb 23ET
YacoB no yueOHOMY I1aHy: 72 Bupgs! koHTpOIIS B ceMecTpax:
B TOM YHCIIE!
ayIUTOpHBIE 3aHATUS: 52 3a4yeTsl 6

camocTosiTesbHas padota: 14,7
KOHTaKTHast pabora: 57,3

UKP: 5,3
5. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHbBI (MOAYJISI)

Kon HanmeHoBaHue pa3e10B U TeM /BU] 3aHATUS/ Cemectp | Yacos JIntepartypa

| 3AHATHUS [ Kvpne
Pasnen 1. ApxuTekTypa MHKPONPOLECCOPOB H MNPOrpaMMHpPOBaHMe
MHKPOINPOLECCOPOB

1.1 [puammner moctpoenus: mukponporeccopoB. MIT KPS8OBMS0. Cucrema 6 6 JIT.1 JI1.2 JI1.3J12.1

kxomauz. I[Tporpammuposanue. /JIex/ J12.2
0132335455

1.2 Wzyuenne komang wmukporponeccopa KPS580BMSO. Ucnone3oBanne 6 12 JI1.1 J11.2 J11.3J12.1
Mepexo/I0B, IMUKIOB M moamporpamMm. CocTaBieHHE M OTJIaJKa MPOTPaMM. J12.2
/J1ab/ 0132332455

13 [IpopaboTka nexunoHHoro marepuana. IloaroroBka u opopmileHHE OTYETOB 6 4 JI1.1 J11.2 J11.3J12.1
1o J1ab0paTopHBIM paboTam. J12.2
CTpyKkTypa MHKPONPOLIECCOPHOM cepun. CrIpykTypa H IOCTpPOCHHE 0122535435
npoueccopa. MUKpPOIPOLECCOPEl ¢ MHUKPOIPOTPAMMHBIM  YIIPABICHHEM U
MHKpOIpoLeccopsl ¢ (UKCHPOBaHHBIM HabopoM Komaux. OpraHusanus
YIPaBISIIOLIEr0 YCTPOWCTBA MHKPOIPOIecCopa ¢ (PUKCUPOBAHHOW CHCTEMOH
komasJ. /Cp/

Pazmen 2. Cucremnblie curfajipl. OpraHm3amusi MHUKPONPOLECCOPHOI
cuctembl. UHTepeiicsl BBOAa-BbHIBOAA.

2.1 Curnansl  cocTosHMs — MuKponponeccopa. Ilapamnensbelii  uHTEpdeiic 6 4 JI1.1 J11.2 J11.3J12.1
KP580BB5S5. ITocnenoBarensHBII uHTEepdeiic KP580BB51. J12.2
ITporpammupyemslii Taiimep KP580BMS53. /Jlex/ 013233 2455

2.2 IMporpaMMupoBaHue MapauIeIbHOTO M IIOCIEIOBATENbHOIO HHTEp(EHcoB. 6 10 JI1.1 J11.2 J11.3J12.1
/J1ab/ J12.2

013233 254 55

23 IIpopaboTka jekuroHHOr0 Marepuaina. [loaroroBka U opOpMIICHHE OTYETOB 6 6 JIT.1 J11.2 JI1.3J12.1
110 J1aOOpaTOPHBIM paboTaM. J12.2
CISC u RISC apxwurextypsl. Mukpokontpomiepsr ¢ siapom 51. PIC- 21325233405
MUKPOKOHTposiepsl pupmbl Microchip. Iudposble nporeccopbl 06paboTKU
curnanos. [TporpamMmmupyemsie toruueckue cxemsl. /Cp/
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Paznen 3. Mukpoxontposiepsl AVR

3.1 Apxutekrypa MHKpokoHTpoiuiepoB AVR. Cucrema xomanxa. Paspaborka 6 8 JI1.1 J11.2 J11.3J12.1
ycTpoiicTB Ha AVR MHKpOKOHTpoIuIepe U nporpaMmmupoBanue. /JIex/ J12.2
0132332455
3.2 W3zydyenne paboThl, CcHCTEMbl KOMaHJ M mporpammupoBanue AVR- 6 12 JI1.1 J11.2 J11.3J12.1
MHKpPOKOHTpoJuIepa. /J1ab/ J12.2
013233 24 55
33 IIpopaboTka jekuuoHHOTO Marepuaia. [loaroroBka u ohopMIileHHE OTYETOB 6 4,7 JIT.1 J11.2 J11.3J12.1
110 J1aOOpaTOPHBIM paboTaM. J12.2
Apxutektypa MHKpokoHTpoiuiepoB AVR. Cucrema komana. Paspabotka 21325233405

ycTpoiicTe Ha AVR MUKPOKOHTposuIepe U nporpammuposanue. /Cp/

Pa3znen 4. MHasa koHTakTHAs paboTa

4.1 WuauBuyanbHble KOHCYJIBTAMHU, TeKyIIuil KoHTpois /MKP/ 6 5,3 | JI1.1J11.2 J11.3J12.1
2.2
015233 54 05

6. POHJ OHEHOYHbBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

CobecenoBanue 1 OTYET 10 J1aOOpaTOPHBIM padoTaM
3auer

6.2. TunoBbie KOHTPOJIbHbIC 3aIaHUSl U UHBIC MaTepPHaJIbI AJIs1 TeKymeﬁ aTrecranuu

CobecenoBaHne Mo TeMaM JIaOOPaTOPHBIX paboT:

1) Uzyuyenue xomanza mukponporeccopa KP580BMSO0. Vcnonb3oBaHHe HNEPEeXoAoB, LUKIOB M moxanporpamMm. CocTaBieHHe U
OTIIaJKa IIPOTPaMM.

2) IIporpaMmmupoBaHue MapaIeNbHOTO U MOCIEN0BATENBHOTO HHTEP(HENHCOB.

3) U3ydenne paboOTHI, CHCTEMBI KOMaH] ¥ IpOrpaMMHUpoBaHie A VR-MUKpOKOHTpoILIEpa.

6.3. TunoBble KOHTPO/IbHBIE BONPOCHI U 3aIaHUsA JJISl HIPOMEKYTOYHOI aTTecTaluu

Bomnpocs! k 3a4ery:

. [IpencraBnenne nanaeix B MIIL. /IBOMYHBIN, IIeCTHAANIATEPUYHBIA KOABL. JJOMOTHATENBHBIN KO,

. Obmas cTpykTypa MuKporpoleccopa. OpraHu3anus ynpasJisoLIero yCTpOHCTBa.

. Ctpykrypa nporeccopa KP5S80BMS0 u ero ocHoBHBIE y37bl. Dopmar naHHBIX ¥ kKoMaH[[. CriocoObl afpecaiiiy.
. Onepanuu nepecbluIKu MEXy pErUCTpaMu, MEXKy PerucTpaMu U naMateio. Oneparuy 3arpy3KHu.

. JlJornueckue onepanuu. Onepanuu yciaoBHOro nepexoza. Vcnonab3oBanue (aaros.

. Opranunzanus u ucnonb3oBanue creka. [loanmporpaMmer.

. Opranu3anys LIMKJIOB, IPOrPaMMUPOBAaHHE BPEMEHHBIX 3a/IePHKEK.

. Onepanny BBOAA-BBIBOJA. AIpecalinsi BHEIIHUX YCTPOMCTB.

. Mudopmanus o cocroguuu MII. Cucremusle curHanst MIL.

10. Cuctemnsiii kouTposuiep. [loakmouenne MuKkponponeccopa K IIMHAM.

11. PaGoTta MUKpoOIpoLECcCOpa 10 TAKTaM U LUKJIaM.

12. MapannensHsrit unTepdeiic KPSSOBBS5S. Hasznauenue. PexuMbl paboTHI.

13. TIporpammupoBaHue HapauieabHOro nHTepdetica. opMar cI0Ba COCTOSHHS.

14. TlocnenoBatenbHblil HHTEpPeiic KP5S80BBS1. ®dopmar cuMBoIia aCHHXPOHHOH mepeaayu.

15. TIporpaMmupoBaHHe HOCIIEAOBATEIBHOTO HHTEpdeiica. PopMaThl ClI0Ba MPUKa3a, CJI0BA PEXXHUMa U CIIOBA COCTOSHUSL.
16. IIporpammupyemsiii Taiimep KPS80BIS3. Pexumbl paboThI.

17. MukpokonTpomiepsl. Apxurextypsl CISC u RISC.

18. Apxurekrypa kouTpoepoB AVR.

19. Cucrema koMaH] MUKpOKOHTpoiuiepa AVR.

O 001N N K~ WK —

6.4. Kputepun oneHuBanus

Kputepuu onieHrBaHus codeceI0BaHUs U OTYETA 10 JabopaTopHbIM paboTam:

B mpomecce BBIMONHEHUST Ja0OPaTOPHOW PabOThI Kbl CTYISHT COCTAaBIISICT WHIMBHAYaIbHBIA OTYET, KOTOPBIA BKIIOYACT
PacUEeTHYIO 4acTh, @ TAKXKE aHAJTUTUYCCKYIO YacTh M BBIBOABI. [10 TOATOTOBICHHOMY OTYETY IPOBOAUTCS COOECEAOBaHHME.
JlabGopaTopHasi padoTa 3aCYUTHIBACTCS CTYACHTY, €CIIH OH IPEICTaBII MPABUILHO O(OPMIICHHBIH OTYET, 3HAET CXEMY J1a0OpaTOPHOI
YCTaHOBKH U TPUHLMII €¢ PabOoThI; BIIAJCET METOANKON 00pabOTKH IKCIICPHUMEHTAIBHBIX JaHHBIX; YCBOWI TEOPETUYCCKUI MaTepHa
0 JJAHHO# TeMe (TOCIeA0BaTENFHO, IPAMOTHO ¥ JIOTHYECKH CTPOHHO €ro M3JIaracT, yBEpEeHHO OTBEYaeT Ha BOMPOCH). JlomycKaloTes
HECYIIIECTBEHHBIC HETOYHOCTH B O(OPMIICHHHU U OTBETaX HA BOIIPOCHI.

JlabopaTopHasi paboTa HE 3aCUUTHIBAETCS CTYACHTY B CIYYasX: HAIHYHUS OMIMOOK B pacyeTax, HEMPaBUILHOTO 0OPMIIEHHS OTUETa,
HCKa)KAFOLIEr0 CMBICH 3a/IaHUSI, CYIIECTBEHHBIX OUIMOOK IPH OTBETAX HA BOMPOCHL.
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Kpurepuu onieHnBaHus 3auera:

CryzmeHT pomyckaeTcss K 3a4eTy IO NUCHUIDIMHE B CIydae BBINOJHEHHS UM y4eOHOTO IUIaHA IO JWCLHIUIMHE (BBIMOJHEHHBIX U
3aIUINEHHBIX PaboT). B ciydae namuuus y4yeOHOM 3al0DKEHHOCTH CTYJEHT OTpabaThIBaeT NPOINYILCHHBbIE 3aHATUS B (opMme,
MIPEI0KEHHON TPeToaBaTeleM H IIPEICTAaBICHHON B HACTOSIIEH IporpaMMe.

3ageT npoBoAnTcA N0 OueraM B yCTHOU gopme. CTyneHT BbIOMpaeT OUIIeT B CilydailiHOM mopsiike. Bpems oAroToBKU CTyAeHTa s
YCTHOTO OTBETA Ha 3a4eTe JOJDKHO COCTaBIATH He MeHee 40 MUHYT, BpeMs oTBeTa — He Oosee 20 MunyT. [Ipu MOATOTOBKE M OTBETE
Ha BOIPOCHl OMieTa CTYyJEHT JOMKEH BECTH HEOOXOAMMBIC 3alUCH B JIMCTE€ YCTHOIO OTBETA, KOTOPBHIM IO OKOHYAHUM 3auera
HOJMNUCHIBAETCS CTYAEHTOM, cHAéTCs MPENojaBaTelllo U COXpaHAeTCs UM JO OKOHYAHUs SK3aMeHalMoHHOI ceccuu. IlposBieHHbIe
CTYZICHTOM B XOJI¢ 3a4eTa 3HaHUS OLIEHUBAIOTCS CIOBAMHU «3aUTEHO», «HE 3aUTCHOY.

«3a4TeHO0» BBICTABIIACTCS:

1) comeprkaHue MaTepuana OusaeTa pacKphITO MOJHOCTHIO;

2) MaTepua U3JI0KEH IPaMOTHO, B ONPEEIECHHOM JTOrHueCcKO I0CIe0BaTeNbHOCTY, TOYHO UCIIOIb3YETCSl TEPMHUHOIOTHS;

3) moka3aHO yMEHHE WUIIOCTPUPOBATH TEOPETHUECKUE TOJIOKEHUSI KOHKPETHBIMU IPHMEPaMu, IPUMEHSTh UX B HOBOH CUTYalLluH;

4) IpoAEMOHCTPUPOBAHO YCBOCHUE PAHEE U3YUEHHBIX COIYTCTBYIOIIUX BOIPOCOB;

5) OTBET CaMOCTOSTEIbHBIH, 0€3 HABOSIIUX BOIIPOCOB;

6) romylIeHb! OlHa—/IB€ HETOUHOCTU IPH OCBEIECHUU BTOPOCTENEHHBIX BONPOCOB, KOTOPBIE UCIPABIISIOTCS MOCIE 3aMEYaHui MiIn
HaBOASAIINX BOIIPOCOB.

«He 3a4TeHO» BBICTABISIETCSL:

1) He pacKpbHITO OCHOBHOE COAEPKaHUE yU4eOHOro MaTepHana;

2) oOHapy KeHO He3HaHHEe WIIM HeMOHUMaHue OoJbllei niy Hanbosee Ba)KHOW 4acTH yuyeOHOro MaTepuana;

3) nomyIeHs! OMUOKY B ONPENeNICHUN NOHITHH, TPH UCIIOJIB30BAaHUN TEPMHUHOJIOTHH, KOTOPBIE HE MCIPABICHBI ITOCTIEe HECKOIBKUX
HaBOAAIINX BOIPOCOB.

7. YHEBHO-METOJNYECKOE © THOOPMAIIMOHHOE OBECIHHEYEHWE JTUCIUIIJIMHBI (MOAY JISI)

7.1. Pexomenayemas Juteparypa

7.1.1. OcHOoBHas IUTepaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |BomoBo3zos A. M. MUKPOKOHTPONIEPHI U1 CUCTEM aBTOMATHKHU: yueOHOe nocodue Mocksa, Bonorpa :| 9BC
(https://biblioclub.ru/index.php?page=book&id=444183) Nudpa-
Wwnxenepus, 2016
JI1.2 |CaxueB A. M., Iudposble ycTpoicTBa U MUKPOIPOLECCOPBL: yueOHOe Hocodue HoBocubupck : 3bC
Teipbiikun U. C. (https://biblioclub.ru/index.php?page=book&id=458701) 30:10TOM KOJIOC,
2015
J1.3 |Amues M. T., MHUKpOTIPOLIECCOPHl ¥ MHKPOIPOLIECCOPHBIE CHCTEMBbI yIpasieHHus. |ourkap-Oia : 3bC
Bykanosa T. C. 8-paspsamubie  mporeccopsl  cemeiictBa  AVR:  nmaGopatopusiii|[ToBomkckmid
MPAKTUKYM: IIPAKTUKYM rOCyAapCTBEHHBII
(https://biblioclub.ru/index.php?page=book&id=459452) TEXHOJOTHYCCKHUI

yHUBepcuTer, 2016

7.1.2. JlonosHuTebHAS JUTEPATypa

ABTOpBI, COCTABHUTEIH 3arnaBue W3narensctBo, Ton | Pecype
JI2.1 |Mypowmres . O., Mukpormnporeccopsl 1 MUKpoOBM: yueOHOe mocobue TamOo0B : 3BC
SAmmn E. H. (https://biblioclub.ru/index.php?page=book&id=277852) Tamb60Bckuit
rOCyapCTBEHHBIN
TEXHUYECKUHN
YHUBEPCHTET
(Tr'TY), 2013
JI2.2 |BonoBo3oB A.M. MUKpPOKOHTPOJUIEPHI Il CUCTEM aBTOMATHKH: yueOHOE ocoOue Bomnoraa : Nudpa- 3BC
(https://znanium.com/catalog/document?id=417408) Wmxenepus, 2022
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7.2. Ilepeyens pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKAIMOHHOH ceTH ""UHTepHeT"

Ol |Jlanp [OnexTpoHHBIH pecypc] : 2neKTpoHHO-OMOmuoTeunas cucrema (OBC) / wusnarensctBo Jlamb. - URL:
http://e.lanbook.com/

D2 |YHuBepcuTeTckas OMONMOTEKa OHJIAHH [DJNEKTPOHHBIM pecypc| : ayekTpoHHO-OMOmuoreunas cucrema (OBC) / OO0
Jupexrmenua [Tabaummnr. - URL: http://biblioclub.ru/

33  [FOpaiit [OnekTpoHHSI pecypc] : anekTpoHHO-O0ubmHoTeuHas cucrema (3bC) / uznatenscrBo FOpaiit. - URL: https://urait.ru/

D4  |Znanium.com [DneKTpoHHBIH pecypc] : anekTpoHHo-0ubnmoreunas cucrema (OB6C) / Hayuno-uznarensckuii nentp MHOPA-
M. - URL: http://znanium.com/

05 |eLIBRARY.RU [OnextpoHHslil pecypc] : osnekTpoHHas Oubiauoreka / Hayu. osnexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeuennb nHGOPMALHOHHBIX TEXHOJIOT Ui

7.3.1 [IporpammHoOe oGecnieyeHue

Adobe Reader

Mathcad Prime (JIunen3uss Marematndeckuii GpakynbTeT)

C++ Builder Community Edition

OpenOffice

LMS Moodle

Adobe Connect Acrobat

1O Kaspersky

7.3.2 llpodeccnonaibHbie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHBIN KaTanor HayuyHoi Oubmuorexku Yenl'VY [DnekTponHblid pecypc] : 6a3a manubix / Uensb. roc. yH-T. — UensaOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : >xypHansl
American Physical Society : caiit. — URL: http://journals.aps.org/about — fI3. anri. — Pexum 10cTyna: TOJIbKO U3 CETH YHHBEPCHUTETA.
— TexcT : 3neKTpOHHBII.

3. Web of Science : mynpTHaucouiuinHapHas pedepatuBHast 6a3a naHHbIX / kommanus Thomson Reuters. — Pexxum moctyma: st
3apeructpup. nois3opareneil Uenl'Y. — TekcT : 37eKTpOHHBIN.

4. Scopus : pedeparuBHas 06a3a nmannbeix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anrn. — Pexum nmocryma: s
3apeructpup. noas3osarencii Yenl'V. — TekcT : 30€KTpOHHBIN.

5. Springer Link : [caiiT]. — URL: http://link.springer.com/ — fI3. anri. — Pexxum nocTyna: uis 3aperucTpup. noias3opateneit Yenl'y.
— TexcT : 2MeKTpOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME TUCITUIIJIMHBI (MOAY JIST)

Z[J'ISI peanusanuu JUCHUIIINHBL UCIIOJIB3YIOTCA y‘-IeGHI:Ie ayJUTOpUN JI MPOBCACHUSA 3aHATUI JICKOUOHHOTO THIIA, AJIA IIPOBECACHHUS
3aHATHH CEMHUHAPCKOI0 THUIIA, IJIA IMPOBCACHUA TPYNIIOBBIX W HWHIWBUIAYAJIBHBIX KOHCyHbTaHHﬁ, UIT TEKYIICTO KOHTPOJIA H
HpOMe)KyTO‘IHOﬁ aTTeCTallly, a TAK)KEC ay AUTOPUHN IJIsd CaMOCTOSITEILHOM pa60TbI.

VYueOHBIE ayAMTOPUH YKOMIUIEKTOBAHBI CIELHAIM3UPOBAHHOM MeOEnbl0 ¥ TEXHHYECKHMMH CPEACTBaMH OOy4eHHs -
MyJIbTUMEAUNHBIM 000pYyJOBaHUEM (3KPaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Junis mpoBesieHUs 3aHSATHH JISKIMOHHOTO THIA MPEIaraloTcsi Habophl IEMOHCTPALMOHHOTO 000pY/A0BaHUS U Y4eOHO- HArJISIHBIX
mocoOuit (MyJIbTUMETUHHBIE TIPE3CHTALINH ).

JlaGopaTopHble 3aHATHSA NPOXOIAT B Yy4eOHOH abopaTOpHM O3JIEKTPOHUKH M CXEMOTEXHUKH, MHKPOIPOIECCOPHBIX CHUCTEM
(aynuropus 221 yueOHbIi kopmyc Nel). MarepuanbHo - TeXHUYECKOe 00ecredeHue MPUBECHO B MacnopTe Jaboparopu.

Jiisi caMOCTOsATeNIbHON PabOThl CTYJCHTa HUCHONB3yHOTCs ayautopus Ne205 - umraneHblii 3am Ne3 (yueOHwld kopmyc Nel) u
ayautopust Ne206 - >I€KTpPOHHBI UMTalbHBIA 3al (CIELUaNIU3UpOBaHHbIA MeauaneHTp) (yueOHbL kopmyc Nel), ocHalieHHbIE
MIEPCOHANBHBIMU KOMIIBIOTEPAMH, MYJIbTUMEAMWHON amnmapatypoid. B ayautopusix oOecredeH JOCTYIN K Pa3IMYHOW CIPaBOYHOU
JUTEPAType, SHIUKIONESANIM, OHOIHOrpadUeCKIM U ITOTHOTEKCTOBEIM 0a3aM JaHHBIX, HH(OPMAILMOHHBIM pecypcaM «HTepHeT».
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9. METOAUYECKHE YKA3ZAHUA UISA OBYYAIOIIUXCS IO OCBOEHMIO JTUCITUIIJIMHBI (MOY JI5I)

OcBoenne conepkaHusl y4eOHOH IMCHMIUIMHBI «MHKPOIPOIIECCOPHBIE CHCTEMBD» OCYIIECTBIAETCS HAa JEKIHUSX, JJAa0OPaTOPHBIX
3aHATHUSX U B MPOIIECCE CAMOCTOSTENBHOM yueOHOM AeATeIbHOCTH CTYICHTOB.

Jlekuy cOCTaBISIOT OCHOBY TEOPETHUECKOM MTOATOTOBKH CTYIEHTOB C LEIbIO TOHUMAHHSI IMH CYITHOCTH JUCIMIUIMHEL. JIEKIIMOHHEIE
3aHSTHUS MOCBAIICHBI PACCMOTPEHHIO KIFOUYEBBIX, 0a30BBIX TOJIOKESHHUH AUCIUTUTUHEI U Pa3bsICHEHHUIO YYSOHBIX 33aHMH, BEIHOCUMBIX
Ha CaMOCTOSTENbHYIO IPOpaboTKy. B Xo/1e NTeKIMOHHBIX 3aHATHH HY>KHO KOHCIIEKTUPOBATh YIeOHBIN MaTepual, oOpamars BHUIMaHHe
Ha KaTeropuu, (GpopMyIUpPOBKH, PACKPBIBAIOIINE COICP)KAHME TEX WM WHBIX SBJICHHHA M MPOIECCOB, 3a1aBaTh MPEIONABATEIIO
YTOUYHSIOIINE BOIMPOCHI C IEIbI0 YSACHEHHS TEOPETHYECKUX IONOKEHUH. JIeKIIMM IOJDKHBI aKTHBU3HPOBATH IT03HABATENBHYIO
JEeATENIbHOCTh O0YYArONIUXCsl, BBI3BIBATh HHTEPEC K MOCTABJICHHBIM MpOOIeMaM W HalpaBJICHHSM Pa3BUTUS B NpodecCHOHATbHOU
o0macty, GOpMHUPOBATH MX MPOYECCHOHATBHBIA KPyTro30p, aHaATUTHYECKNE Ka4eCTBa, TBOPUECKUI MOAXO0A K H3YYEHHIO AUCIUIIIHHEL,
OIPE/ICIATh HANPABJICHHS AATbHEHUIIEr0 CaMOCTOSATEIBHOTO H3YyUCHHUS! M MPAKTUUECKOTO OCBOCHHS B JTAHHOW oOnactu. M3noxeHue
Marepuana JISKIUHA TODKHO HOCHTh HPOOJEMHBIH, MHHOBAIMOHHBIA XapakTep, CHOCOOCTBYIOIIMHA (OPMHPOBAHUIO U Pa3BUTHIO
COOTBETCTBYIONIMX KOMIETeHIMH. [IpenoaaBaTento He0OX0IUMO OMMPATHCS HA OCHOBHYIO JINTEPATYPY, IPEACTABICHHYIO B paboueit
mporpamMMe JaHHOW MUCHUIUIMHBI, a Takke Ha ydeOHbIe MOCOOWs, MOHOTpadUH, Hay4YHbIE CTaTbH U IEPUOIMIECKUE HW3IAHUS
U3BECTHBIX CIICIIHATMCTOB B JAHHON 001acTH.

JlaGopatopHble pabOTHl peIHA3HAYEHBI ISl IPHOOPETEH S OIBITa MPAKTHIECKON pealn3alliy IIOTyYeHHbBIX TEOPETHYECKUX 3HAHHM.
VYkazaHust K J1a0OpaTOpHBIM padoTaM NpopadaThIBAIOTCS CTYJCHTAMH BO BPEMSI CaMOCTOSATENILHOW MOArOTOBKH. HeoOxoaumbiid
YPOBEHb TOATOTOBKH KOHTPOJIMPYETCS INPerofaBaTeieM Nepe] MpoBeAeHHEM J1a0opaTopHbIX padoT. Ha imabopaTopHBIX 3aHATHSIX
CTYACHTHI OBJIAZICBAIOT IICPBOHAYAJIbHBIMHA HpO(I)CCCI/IOHaJ]beIMI/I YMCHHUAMHU U HaBbIKaMH, KOTOPBIC B ﬂaﬂbHCﬁLL[eM 3aKpPCIUIAOTCA U
COBEPIICHCTBYIOTCS B ITPOLIECCE MMPOXOXKICHHUS YIeOHOM U IPOM3BOACTBEHHOH MPAKTHK.

CaMocTosTenbHass paboTa CTYJACHTOB BKIIOYAeT MPOPabOTKYy JIEKIMOHHOTO Kypca, MOArOTOBKY K JabopaTOpHBIM paboTam,
BEIITOJIHEHHE BCEX 3asBICHHBIX B pabodell mporpaMme BHIOB CaMOCTOSTEIBHOW pPa0OTHI (BBINOJHEHHE JOMAIIHHUX 3aJaHUM).
CamocrosiTenbHas paboTa MpeaycMaTpUBAaET HE TOJNBKO MPOPabOTKY MaTepHaioB JEKIHOHHOIO Kypca, HO M WX PacIIUpeHHe B
pe3yspTaTe MOHWCKA, aHalM3a, CTPYKTYPHPOBAHWS W TPEICTABICHHS B KOMIIAKTHOM BHJE COBPEMEHHOH WH(opMamum u3 Bcex
BO3MOJXKHBIX HCTOYHHMKOB. B Xo01e camMoCTOSTenbHOW paboThl HEOOXOAMMO H3YyYUTh OCHOBHYIO JIMTEPATypy, O3HAKOMHUTHCS C
JOTIOJTHUTENFHOM JITepaTypoil. OueHb IMOJIe3HO N0padaThIBaTh CBOM KOHCIEKT JICKLHUH, Jefass B HEM COOTBETCTBYIOLINE 3aIiCH U3
JIUTEPATypbl, PEKOMEH/IOBAaHHOM MpenojaBaTesieM 1 MpeayCMOTPEHHOM pabouei mporpaMMoi.

B cnydae mpuUMEHEHUs] NpU OOYYCHHH JUCILMIUIMHBI DJICKTPOHHOIO OOYYEHWs, MUCTAHI[MOHHBIX 00pa30BaTENbHBIX TEXHOJOTHN
oOuieHre 00yvaroIuXcss M MPEroJaBareis OCYIICCTBISETCS B PEXKHUME peallbHOrO BpeMeHM (OHJIaHH-JIeKUUu (BeOMHApHI), YaThl,
BHJICO-KOH(GEPEHIIMU U JIp.) WIK OTJIOKEHHOTO0 BpeMeHH (cucreMa qucrtaHuuoHHoro oOyuenuss Moodle, MS Office365, dopymsl,
AJIEKTPOHHAS TI0YTA U JP.).

Ilpu oOyYeHMHM HWHBAIUAOB W JIAI C OrPaHMYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbSI JJICKTPOHHOE OOYyYeHHEe, JNCTAHIUOHHBIC
00pa30oBaTeNnbHbIE TEXHOJIOTHHU MIPEAYCMATPUBAIOT BO3MOKHOCTE IIPHEMa-Tepeaadyn HHGOPMarH B JOCTYIIHBIX Ul HUX GopMax.
Peanu3anusi AUCUUIUTHHBI C IPUMEHEHHEM DJICKTPOHHOTO 00YYeHUsI, TUCTAHIMOHHBIX 00pa30BaTeNbHBIX TexHonorui (aanee — D0,
JOT) ocymectBasiercst Ha OCHOBaHUM «IloOKeHHS O peanaM3ali OCHOBHBIX M JIOIOJHHUTENBHBIX 00pa3oBaTENbHBIX MPOTPaMM C
MPUMEHEHHUEM OJIEKTPOHHOTO OOYYeHHS W JUCTAHIMOHHBIX O00pa30BaTENbHBIX TEXHOJIOTMHA B (eaepanrbHOM TOCyIapCTBEHHOM
O0PKETHOM 00pa30BaTEIbHOM YUPEKICHUH BEICIIEro 00pa3oBaHus «UeIssOMHCKHI rocy1apCTBEHHBIH yHUBEpCUTET», «Ilomoxenus
0 TOpsIKe 3adeTa OO0YYAIOMIMMHUCS MO OCHOBHBIM MPO(ECCHOHANBHBIM 00pa30BaTENIbHBIM MPOrpaMMaM BBICHIEr0 0Opa3oBaHHs B
OI'BOY BO «Yenl'V» pe3ysibTaToB OCBOCHHS B OpraHM3aIUSIX, OCYIIECTBISIOMIUX OOpPa30BATENbHYIO ICSTENBHOCTh, yUCOHBIX
MIPEAMETOB, KYPCOB, TUCHUILIAH (MOMIYJIeH), MPAKTHK, AOMOJHUTEIBHBIX 00pa30BaTENbHbIX MPOrPaMM» MOCPEACTBOM dICKTPOHHON
nHpopmanmonHo-oopasoBarensHoi cpeapl ®I'BOY BO «Uen['V». B wuckmounTenbHbIX ciy4dasx ((popc-Maxop M T.I.) OpU
peanu3zanuu o0pa3oBaTenbHON AesrenbHocTH ¢ mpuMeHeHueM D0, JIOT MoryT npuMeHATh KOMIIOHEHTBI, HE BXOSIIIE B MIEPEUYCHb
NIEKTPOHHOH HHHOPMAIIHOHHO-00Pa30BaATEILHOM CPEIBI.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUS JTUCHUIIJINHBI OBYYAIOINUMUCS C THBAJIMTHOCTBIO N
OI'PAHUYEHHBIMUW BO3MOXHOCTSAMMU 310POBbSA

OcBoeHnne JUCHUIITIMHBI UHBAJIMAAMHU U JIMIIAMU C OTPaHUYCHHBIMH BO3MOXXHOCTAMH 3J0POBBA OCYHICCTBIIACTCA C MCIIOJIB30BAHUCM]
CIEeHATbHBIX TEXHHYECKUX CPEACTB U WH()OPMAIMOHHBIX TEXHOJOTHH, MPEIOCTaBISIEMBIX PecypcHBIM Yy4eOHO-METOAMYSCKUM
[ICHTPOM 1O OOYYCHHIO WHBAIUAOB M JIMI C OTPaHUYEHHBIMH BO3MOXHOCTSAMH 370poBbsi Yenl'Y mo 3ampocy oOywaromierocs
(MOOWITBHBIE CHEUabHbIC TEXHUYECKHE CPEACTBAa U JIMI[ C HAPYIICHUSMH 3pEHUS M C HapyIIeHHEM CIIyXa, aCCUCTHUBHBIC
MH(OPMAIIIOHHBIE TEXHOIOTHH).

[Tpy HEOOXOMMMOCTH IS OOYYArONIMXCS C HApyHNICHHSMH 3peHHs Ha pa0dodux MecTaxX Ui MPOBEICHHS NPAKTHYSCKUX HIIH
Ta0OpaTOPHBIX 3aHATHH yCTaHABIMBAETCS CIIELHMAIbHOE HpOrpaMMHOE oOecredeHue (IIporpamMMa pedeBOd HABUTALMHM, PEUEBBHIC)
CHHTE3aTOPbL, SKPaHHbIE JTYIIb).

B yueOHble ayquTopuu obecnednBacTcsl OECHPENsITCTBEHHBIH TOCTYI Ui 00YYalOIUXCsl ¢ MHBAIUAHOCTBIO M C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBBsI. B Kaskmol ayuTOpHH, Tie 00y9aloTCss HHBAJIHIBI U JINIA C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBBS,
[pelyCMaTpUBAETCsl COOTBETCTBYIOIIEE KOTMIECTBO MECT JUIS O0YHYAIOIIMXCS C yUYeTOM HapyIIeHUH UX 310POBBSL.

/Ins1 OCBOGHMS JHCIMIUIMHBI MHBAIUIAM M JIMIAM C OTPAHHYCHHBIMH BO3MOXKHOCTSMH 3I0POBBSI MPENOCTABISIETCS IOCTYI K
[eyaTHBIM MCTOYHMKAM, UMEIOIIMMCS B HayyHol Oubmmorexe Yenl'V, ¢ MOMOMIBIO CHENUAIbHBIX TEXHUYECKUX CPEICTB; AOCTYH C
[OMOIIBIO CIIEIHANBHBIX TEXHHYECKMX M IPOTPAMMHBIX CPEICTB K JJICKTPOHHBIM HCTOYHHMKAM, IPEACTaBICHHBIM B (opme
PIIEKTPOHHOTO JIOKyMeHTa B hoH e HayuHoW OubaroTekn Yenl'Y wim 31eKTpOHHO-OMOIMOTEUHBIX CHCTEMAX.
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YaeOHO-MeTonYecKre MaTepuaibl Uil O0YyYarOIMXCs U3 YHCIa WHBAJIHUIOB U JIUI C OTPaHHYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBS]
[IPEOOCTABJISAIOTCA B (bopMax, AoarTUPOBAaHHBIX K OTPAHUYCHHUAM UX 300POBbA U OCO6€HHOCT}IM BOCHIPpUATHA I/IHq)OpMaHI/II/I.
/15151 MHBAJTMZIOB ¥ JIKILI C OTPaHMYCHHBIMUA BO3MOYKHOCTSIMU 30POBbSI OCBOSHUE TUCHUILTHHBI MOKET OBITh YACTUYHO T MTOJTHOCTHIO
OCYIIIECTBICHO C UCTIOIH30BAHUEM JAUCTAHIIMOHHBIX 00Pa30BATEIBHBIX TEXHOIOTHH.
[Ipn mnpoBeAeHHM IPOMEXYTOYHOW AaTTECTAllM IO IUCHUIUIMHE OOYYarOmIMMCS C HMHBAIMIHOCTBIO W C OTPaHUYCHHBIMH]
BO3MOYXHOCTSIMH 3/I0POBBSI 00ECIICUMBACTCS MO0 WX 3asABICHHIO IMPEIOCTABICHHE B JOCTYMHONW ()OpMe B 3aBHCHMOCTH OT HX
MHIUBUIYaJIbHBIX OCOOCHHOCTEH HWHCTPYKIHH O TOPSAKE NPOBEACHHS NPOMEXYTOYHOW aTTECTAIlMH, OIIEHOYHBIX CPEACTB H
BO3MOXKHOCTH OTBETOB Ha 3aJaHus (MUCBMEHHO Ha Oymare, Hab0Op OTBETOB Ha KOMIBbIHOTEpE, MUChbMEHHO IpudroM Bpaiins, ¢
MCITONIb30BAaHUEM YCITYT aCCHCTEHTA, YCTHO).

IIpu poBeACHUH POLIEAYPBI OLICHUBAHHS PE3YJIbTATOB O0YUYCHHS WHBAIUIOB U JIUIl C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI
MIpeIyCMaTPHUBACTCS HCIOIb30BaHke TpenocTaBIeHHbIX Yenl Y mim cOOCTBEHHBIX TEXHUYECKHX CPEJCTB, HEOOXOIMMBIX UM B CBSI3U
C MX MHIMBHAYAIBHBIMH 0COOCHHOCTAMH. [Ipy HEOOXOAUMOCTH MHBAIUIAM U JIULAM C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 370POBbBS
MIPEIOCTABISIETCS AOTIOTHUTEIHHOE BPeMsl JUTS TIOJTOTOBKH OTBETa HA 33JIaHMs, MPOLEAypa OLCHUBAHUS PE3yJbTaTOB O0YUYECHUsSI MO
JUCUHUIUIAHE MOXET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

© ®I'OY BO «Henl'V»



MHWHOBPHAYKHU POCCUU
\‘) denepanbHOE TOCYIAPCTBEHHOE OFO/KETHOE 00pa3oBaTeIbHOE
@ YUpekAEeHHE BBICIIET0 00pa3oBaHus

«YensOunackuit rocynaperBenHslil yausepcure» (PI'BOY BO «Henl'Yy»)

Pabouas mporpamma aucturuInHEL "MHUKPOIPOLIECCOPHBIE CHCTEMBI" IO HAMIPABIICHUIO MIOATOTOBKH (CHEIHAIBHOCTH)
03.03.03 "Pagnodusnka" HanpaBieHHOCTH (MIpodmiro) TeaekoMMyHHKAIHOHHBIE CHCTEMBI 1 HH()OpManOHHBIE ctp. 10
texHonoruu ®I'bOY BO «Uenl'Y»

PaGouasi nporpaMmma QM cUMIIMHBI (MO1YJIs1) 0100peHa U PeKOMeH/10BaHa:
[IpopekTop no yuebHOM paboTte yrBepxkaeHo 24.02.25 A.A. CanamaroB

VY4eHbIM COBETOM (PU3HIECKOTO (haKyIbTETa

IIporokou 3acenanust Ne 05 ot 06.02.2025

[Ipenacenarens YueHnoro cosera

¢uznueckoro ¢akynprera COTIJIACOBAHO M.A. 3arpe6un
3acenanueM kadeapbl paanopu3NKi U YJIeKTPOHUKH

[Iporokou 3acenanust Ne 07 ot 04.02.2025

3aBeqyromuii kadeapoi COTJIACOBAHO A.B. byrakos

ABTOD (COCTaBUTEID) B.K. YcaueB

Crpykrypa padoyeii nporpamMMsbl cooTBeTcTBYyeT npukasy pekropa ®I'bOY BO «Heal'V»
ot «13» anpeas 2021 r. Ne 247-1

© ®I'bOY BO «Yenl'V»






