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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpamMmy IricIMIUIMHBL pa3padoTai(a)(u): CTapIvid HayYHBIA COTPYIHUK, K.H. (ouent) 'ymepos P.U. (HUJI
acTpoOTOMETpUH U 3Be3/IHBIX aTMocdep, Kadenpa actponomun 1 kocMudeckoit reofesun), Rustem.Gumerov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH

OIlIK-1 CriocoOeH pUMeHsITh (PyHIaMeHTaJIbHbIe 3HaHKUs B 00J1aCTH (PU3UKU U paTUOPU3UKY IS
peIlIeHN s HayYHO-HUCCIIEeA0BATEbCKHX 3a1a, B TOM YHcIie B chepe NeJarorndeckomn
NesITeIbHOCTY;

IIK-2 (CrtoCOOHOCTBIO CAMOCTOSITEJILHO CTAaBUTh HAy4YHBIE 337124 B 00J1aCTH (DUBMKH M PaAnopr3nKu

1 peraTh MX C UCTIOJIb30BaHMEM COBPEMEHHOTO 000PY/I0BaHHSI M HOBEHIIIEr0 OTEYECTBEHHOTO
11 3apyOeKHOTO OITBITA

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

3HaTh: A3bIKM IPOrPaMMHUPOBAHHS MUKPOKOHTPOJIJIEPOB U ITPOrpaMMHUPYEMBIX JIOTUYECKUX KOHTPOJIIEPOB, OCHOBHI IIOMCKA
UH(pOpMALIK O TIPOrPaMMUPYEMBbIX IIU(PPOBBIX M AHAIOTOBBIX MUKPOJIEKTPOHHBIX MTPUOOPaX, MUKPOKOHTPOJLIEpaX 1
CHCTEMaXx Ha KPUCTaJUIe, COBPEMEHHBIE JOCTIKEHUsI B 00JIACTH MUKPOIJIEKTPOHHOW TEXHUKU

JloKeH yMeTh:

VMeTs: pa3padaThiBaTh aBTOMAaTUYECKUE M ABTOMATU3UPOBAHHBIE CUCTEMBI YIIPABJICHH S, KOHTPOJISA, PeryIMpOBaHus Ha
0CHOBE MUKPOKOHTposuiepos, ITJINC u [TAVIC, nporpaMMHUpyeMbIX JIOTUYECKUX KOHTPOJUIEPOB C YIETOM COBPEMEHHBIX
JOCTVDKEHHS B 00JIACTY MUKPOSJIEKTPOHHOM TEXHUKH. MCTIONb30BATh COBPEMEHHBIE pa3padOTKy B
Hay4YHO-HUCCIIEJOBATENILCKON JIEATEIbHOCTH.

I[OJDKGH BJIag€Th:

BinageTs: HaBbIKaMu IO OOCITY’KMBAHHIO M 9KCIUTyaTallil aBTOMAaTUYECKUX U aBTOMATH3UPOBAHHBIX CUCTEM YIIPaBJICHUS,
KOHTPOJIs1, PEryJIMPOBaHMsI HA OCHOBE ITPOrpaMMHUPYEMbIX MUKPOIEKTPOHHBIX TPUOOPOB, MUKPOKOHTPOJIEPOB
IPOTrpaMMHPYEMBIX JIOTHYECKHX KOHTPOJUIEPOB, COBPEMEHHBIMH CIIOCO0AMH pealnu3alii H3MEPUTEIIbHBIX CUCTEM Ha MX
OCHOBE.

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

OO0yYaNMiAcs AOKEH UMETh MPEICTABICHHE O COBPEMEHHBIX CPEICTBAX U MOJX04aX C MOMOIIBI0 KOTOPBIX PEaTnu3y0TCs
[POrPaMMHUPYEMBIE MUKPO3JICKTPOHHBIE CUCTEMBI, KaK IIU(POBBIC, TAK M AHAIOTOBbIE; JOJUKEH JEMOHCTPHPOBATH
CIIOCOOHOCTH K CHHTE3Y 0a30BbIX [U(POBBIX (KOMOMHALIMOHHBIX M TOCIEAOBATEIbHOCTHBIX) M aHATIOTOBBIX YCTPOICTB Ha
cTeHax J1abopaTopuH.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

HauHast qucruruivHa (MOAyJb) BKMoveHa B paszgen "B1.B.JIB.05.02 Jucturumast (MOmysm)" OCHOBHOM NMPodecCHOHATFHON
obpazosarenbHol nporpammsl 03.04.03 "Paguodusuka (KBaHTOBBIE yCTpOICTBA M paIMO(OTOHUKA)" M OTHOCUTCS K
JquctmrHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaMK 00pa30BaATENIbHBIX OTHOIIICHUIA.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O0beM aquCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasaTeieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO611ast TPyIOEMKOCTh AUCIMTUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 24 yaca(oB), B TOM 4mcIie JeKuun - 12 yaca(oB), mpakTudeckue 3aHstus - 12 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocTosTenbHast padoTa - 48 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 3 ceMecTpe.
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-

HX TPYJA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. Mukpocxembl ¢ IpOrpaMMUPYEMOI
cTpyKTypOil. IIporpammupyemsie JIornyeckue
MaTpuibl. CPLD - cioxHble IporpaMMHupyeMble
noruyeckue ycrporcrsa. Ctpykrypa CPLD,

1. |pyHK1MOHATBHBIE OoKK. MHCTpYMeHTapuit 3 2 0 4 0 0 0 11
Ppa3padoTKy U(PPOBBIX YCTPONCTB HA OCHOBE
CPLD (QuartusII).

Tema 2. IIporpaMmmupyemMble BEHTHIbHBIE MAaTPHUIIbI
- FPGA. CpoiicTBa 1 BOZMOKHOCTH, apXUTEKTypa U
2. |ocHoBHble 610k FPGA. Pa6ora B Quartusll mpu 3 4 0 4 0 0 0 11
co3nanuu npoektoB Ha FPGA.

Tema 3. KonpurypupoBaHue nporpaMMupyeMbIX
3. |MukpocxeM. Pexumel 1 3Tansl KoHGUrypuposanus.| 3 3 0 3 0 0 0 12

Tema 4. IIporpaMmmupyemMble aHAIOTOBBIE

uHTerpajgbHele cxeMbl (Anadigm). ITpakTiueckue
4. |pa3pabotku. Cpena "Anadigm Designer" mis 3 4 0 2 0 0 0 12
pa3paboOTKK YCTPOWMCTB aHAJIOTOBOM JIEKTPOHUKH.

1Toro 13 0 13 0 0 0 46

4.2 Cogep:kanne qUCIUATLIMHBI (MO TyJIs1)

Tema 1. Mukpocxembl ¢ IporpaMMupyemoii crpykrypoii. Iliporpamvupyemsie gorudeckue marpuibl. CPLD -
CJIOJKHBIE NP OorpaMMHupyeMble Joraueckue ycrpoiictea. Ctpykrypa CPLD, (¢pyHKnHoOHANLHBIE 0JOKH.
HNHcTpymeHnTapuii pa3zpadoTku nudpoBbix yerpoiictB Ha ocHoBe CPLD (QuartusII).

ITporpammupyemsble goruyeckue Matpuiisl. CPLD - cioxHble nporpaMMupyemble JJOrHueckue yeTpoicTBa. OyHKIMOHAIbLHbIE
6s0ku 1 cTpyktypa CPLD: MHOTrOBXO/IOBBIE IPOTpPAMMHUPYEMBIE MATPHIIBI JIEMEHTOB; MATPUIIBI PACTIPEICIICHUS TEPMOB,
MaKpOSIUESHKH, JIOTHUECKIE PACITUPUTENTH, CUCTEMbI KOMMYTAITHH U OJIOKYM BBojIa-BbiBojia. [Tpumepsr CPLD.
[IporoTunpoBaHne NPOCTHIX KOMOMHAIIMOHHBIX CXEM Ha Ccpe/icTBax "DiBuc".

Tema 2. Ilporpammupyembie BeHTHIbHbIe MaTpuibl - FPGA. CBolicTBa 1 BO3MOKHOCTH, apXATEKTYpa U
ocHosHbIe 0,10kH FPGA. Pa6ora B Quartusll npu co3xannu npoexkroB Ha FPGA.

IIporpammupyemsle BeHTHIbHBIE MaTpHLB! - FPGA. CBoiicTBa 1 BO3MOXHOCTH. [IprpaMMupyemble 371eMEHTHI, KJII0YX TUMa
"antifuse", (aaMI-KITI0UM, KITIOYEBbIE TPAH3UCTOPBL. APXUTEKTYpa 1 OcHOBHbIe O10ki FPGA, soruyeckue 610KH, CUCTEMBI
MeKCcOoeMHeH!H, OJIOKM BBOJA-BhIBO/IA, pecypchl namsatu, ymHoxurenn. Cpena paspadorku Quartusll, unrepdeiic
TI0JTb30BATEN S, PEIAKTOPHI.

Tema 3. KoncgurypupoBaHnue nporpaMmMupyeMbix MUKpPoOcxeM. Pe:xumMbl 1 3Tanbl KOH(PUIypup oBaHUsI.

Pexumbl koHpurypupoBanust [IJIMC: naccuBHBIH - MOCIEOBATEIbHBIA, AKTUBHBIN - OCIE0BATENbHbIN, OaNT-
MOCIIeIOBATENBHBIN 1 "TPaHMYHOTO CKaHupoBaHus''. PekoH(urypanus B cucreme (In system programmability). Srarmst
KOH(HUTI'YPHPOBAHUS: OUMCTKA aMATH KOH(UTYpaIyy, 3arpy3Ka JaHHBIX B TAMSTh, aKTUBHU3ALMS JJOTHUECKUX CXEM,
Y4YacTBYIOIIMX B poLiecce.

Tema 4. IIlporpaMmMupyemMbie aHAJTOTroBble HHTErpajibHble cxeMbl (Anadigm). IlpakTnyeckue pazpadorku. Cpena
'"Anadigm Designer'' nuist pa3pa60TKH yCTPOHCTB aHAJIOTOBOM 3JIeKTP OHUKH.

[IporpaMmmupyemble aHAJIOTOBBIE MHTETpaIbHbIe cXeMbl (Anadigm). [IpuHImITE TporpamMMupoBanust ananoroeix C: menm Ha
MIepeKTI0YaeMbIX KoHAeHcaTopax. CxeMHbIe peaym3alny Ha mporpaMMupyeMsix aHaaoroeix VIC. Cpena "AnadigmDesigner".
Cospanme U oTiagKa mpoekTa B cpepe. Ornagounsiii moayiis "AN221K04 Development Kit" u ero npumeHeHue npu
MTPOTOTHITPOBAHUY CXEM.
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5. IlepeyeHb yueOHO-METOAUYECKOr0 0OecneyeHns sl CaMOCTOATeIbLHOI padoThl 00yJyaloIuXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrogTesbHas padoTa 00yYaIOIIMXCs BBITIOIHAESTCS MO 33aHUI0 U IPH METOAUYECKOM PYKOBOJACTBE IperofaBaTesis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactus. CamocTosTe/bHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYI0 Pa0OTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOATENBHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTEIIbHBIX TeM (pa3zielioB) JUCHUILIMHBI, TaK U MPOPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKperlieHNe 3HAHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYILEMY M IPOMEKYTOYHOMY KOHTPOJIIO IO AUCLUILIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIME JIOKYMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsnok opraHU3anmy U OCYIIECTBIEHUs 00Pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpKIEH MPUKa30M
MuHucTepCTBa HAyKH U BhicIero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 nosiopst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (penepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepaspubIil yHUBEpCUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKAESHUS BBICIIETO
npopeccroHanbHOTO 00pazoBanus "Kazanckuii (ITpuBomkckuii) dheiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPECTB IO AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepUAaJIbl, HAIIPABJICHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOM aTTECTAIHH.

B ¢oHzie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomiast HHMOpMaIys:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 JUCLIUILIMHE (MOYJI0);

- KpUTepHHX OLICHUBAHUS C(DOPMUPOBAHHOCTU KOMITCTEHITH;

- MexaHu3M (POPMHUPOBAHHMSI OIIEHKH 10 JUCHUIUTAHE (MOIYJIO);

- OMHCAHUE MOPsIKA IPUMEHEHUS W IIPOLIEAYPhI OIICHUBAHUS JIJIs KAXKIOTO OICHOUHOT'O CPEe/ICTRa;
- KpUTepHH OLIEHUBAHUS [T KaXJOTO OIIEHOYHOTO CPEJICTBA;

- COACPKAHME OLUEHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM o6yqa}0umxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

DoHJ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Iprmoxkenun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEO0X0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHye JUCLUIUINHBI (MOYJIs1) IperoaraeT n3y4eHrue OCHOBHOM 1 JONOTHUTENbHON y4eOHOi tutepaTypsl. Jluteparypa
MOJKeT OBITh JOCTYITHA O0YyUalOIIMMCS B OHOM M3 ABYX BapUaHTOB (MO0 B 0O0OMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIHMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEISIMI;

- B leyaTHOM BuJe - B Hayunoi 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyalommecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe M0 YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPaBUJIAMU 110J1b30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE U3JAHUSI IOCTYITHBI IUCTAHIIMOHHO U3 JII00OW TOYKH MPU BBEJCHUU 00YYAIOIIUMCS CBOETO JIOTUHA U MAapoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT . [Ipn NCrob30BaHNM ITEYaTHBIX N3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emruisipa (st odydatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMILIAPA) KakI0ro U3 U3JaHUI OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIApa JONOIHUTENBHON TUTEPATyphl Ha
KaXKJI0r0 00yJaloIerocs U3 Yucia Jiuil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCUMIUIMHY.

INepedyeHb OCHOBHOI M OTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS AMCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpaMme JUCUMIUIAHBL. OH MOANEKUT OOHOBJIEHHIO P U3MEHEHUH YCJIOBHI 10roBopoB KOV ¢
NpaBOOOIAATENAMU JEKTPOHHBIX U3JaHUI 1 IPY M3MEHEeHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubamorexu KOY.
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8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUs JUCIUIINHBI (MOTyJIsT)

Beenenuie B Verilog s3pIk onmcanus IA(POBBIX CXEM. -
https://docplayer.ru/26843048-Vvedenie-v-verilog-yazyk-opisaniya-cifrovyh-shem.html

Kpatkuii kypc HDL.Yacts 1. Beenenue - KomnoneHTs! 1 TexHosoru - http://www .kit-e.ru/articles/circuit/2008_3_161.php
Vue6nuk Verilog - Engeneer developer - http://www.portal-ed.ru/index.php/uchebnik-verilog

9. MeToandecKne YKa3aHHSA VIS 00yJaIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg pa6ot MeToanuyeckue peKOMeHIalu

JICKIIHN METO)JI/IIICCKI/IE PEKOMEH AU ITPpU pa60Te HaJ KOHCIICKTOM J'IEKLII/Iﬁ BO BpEMs IPOBEACHU A JICKITUN

B Xoie NIEKIMOHHBIX 3aHATHI BECTH KOHCIIEKTUPOBaHMe yuyeOHoro Marepuasa. ObpamiaTh BHUMaHHEe Ha
Kareropuu, (bOpMyJIMPOBKH, PacKpHIBAIOIIME COJIepKaHUe TeX WM MHBIX SIBJICHUH 1 NIPOLIECCOB, HAyYHBIE
BBIBOZIBI M TIPAKTHYECKHE peKoMeHaanuy. JKeaTeabHO OCTaBUTh B pab0YMX KOHCHEKTaxX MoJIs, Ha KOTOPBIX
JieJ1aTh TIOMETKH U3 peKOMEH/I0BAaHHOM JIMTEPaTyphl, ZOTIOIHSIONIAE MaTepyall MPOCITyIIAaHHOM JIEKLIUH, a TaKXkKe
MOAYEPKHUBAIOIINE OCOOYI0 BAKHOCTD TEX MJIM MHBIX TEOPETUUECKUX TTOJIOKEHUH. 3a1aBaTh IPEToAaBaTellio
YTOYHSIIOIINE BOIIPOCH! C LIENIBIO YSICHEHHSI TEOPETUUECKUX TTOJIOKEHUH, pa3pelleH s CIOPHBIX CUTYaLlHH.
JlopabaTbIBaTh CBOW KOHCIIEKT JIEKIUH, €Nasi B HEM COOTBETCTBYIOIIME 3aITHCH U3 JINTEPATYPHI,
PEKOMEH/I0BAaHHOH Ipero/iaBaTesieM ! IpeyCMOTPEHHOH y4eOHOH MporpaMMon.

npaktiyeckue | [lo mucnmnmae 'TIporpaMMupyemblie MUKpPO3JIEKTPOHHBIE H3MEPUTENbHBIE CUCTEMBI ' IPAKTHYECKHE U
3aHATHS J1abopaToOpHbIe PabOTHI BHIOIHSIOTCS Ha 0a3e 1abopaTopyuu MPOTOTUITMPOBAHUS Kadeaphl pauo3IeK TPOHUKH.

INepeuens, onycaHne ¥ NOPSAOK BBITOJTHEHHS BCEX BOSMOXKHBIX JJAOOPATOPHBIX paOOT U3JIOKEHBI B YUEOHBIX

HOCOOUSIX.

Ha nepBom, BBOIHOM 3aHATUM JIO CTYJEHTOB JOBOJUTCS COAEPKaHUe U KaJleHOAPHbIN [UIaH MTPOBEICHUS

NPaKTHKyMa, YKa3bIBaeTCsl YMCIIO OAJIOB, KOTOPOE MOKET HaOpaTh CTYAEHT MPH BBITOJIHEHUH 1a00PAaTOPHOTO

NPaKTUKyMa B COOTBETCTBUU C JEWCTBYIOIIEH OaJIbHO-PEUTUHTOBOI CHUCTEMOIA, IIPOBOANTCST MHCTPYKTAX MO

TEXHHUKe 0e30M1aCHOCTH ITPH BBHINOJIHEHUHU padoT ¢ opopMiIeHHEM B COOTBETCTBYIOLIEM XypHaie. Ha atom xe

3aHATUHM NTperoJaBaTesb BhIAET 3aJaHus 110 Ja00OPAaTOPHBIM padoTaM.

Ipesxae yeM NpUCTYIUTh K padoTe, KaKIbli CTYAEHT AOJKEH CAATh MUHMMYM IO TEXHHUKE 0e30I1aCHOCTH,

O3HAKOMUTBCSI C OOIIMMH MTPABUJIAMH PaOOTHI B J1TaOOPATOPUH U C TIOPSAKOM BHIIOJIHEHU s TaOOPATOPHBIX PadoT.

INocne moy4eHus 3aJaHus CTyIEHT 00s13aH O3HAKOMHTHCS C JITEpaTypol K paboTe, SKCIIepUMEHTAIbHON

YCTAaHOBKOM U OTAENbHBIMY TPpUOOPaMH, BXOASILIMMY B ee cocTaB. [locie 3Toro caath NpenofaBaTesio yCTHHIA

NpeBapUTEbHBIN OTYET.

IpenopaBaTesns MpoBepsieT 3HAHUS CTYASHTOM TEOPHHU U LIeJIM pabOThl, METOOUKH €€ POBEAEHNUSI, CXEMBbI

YCTAaHOBKH, Ha3HAYEHHUS U YCTPOWCTBA OTIEIbHBIX €€ JIEMEHTOB, a TAKKe yMeHue oOparatbes ¢ Humu. [Tocie

CIOa4yd YCTHOTO OTYETa CTYAEHT AOIYCKAeTCs K MPOBEASHHIO SKCIIEPUMEHTAIbHON YacTh paboThL.

Pesynbratom paboTHI SIBJISETCS OTYET, COCTOSILIMI U3 CISAYIOIUX Pa3ieIoB:

1. Lemnb paGoTHhL.

2. Bok-anropuT™ paboThl CXEMBI M SKCIIEPUMEHTAIBHON YCTAHOBKH.

3. Pe3ysibTaThl 3KCHEPUMEHTALHOM 4aCTH PaboThI.

4. AHanu3 pe3ysbTaToB .

IMo nroram kaxaoi 1a00paTOpHOI pabOTHI MpeNnoJaBaTesb BEICTABISET OLEHKY, YUHTHIBAIOLIYIO

NpeBapUTeIIbHYIO TIOATOTOBKY, 00bEM M KaueCTBO SKCIIEPUMEHTAIBHON YacTH PabOTHI.

SAEKTPOHHBH
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

INox camocrosiTenbHON pabOTOi CTYIEHTOB IIOHMMAETCs IJTaHUpyeMasi yueOHasl, yueOHO-MCCIleJoBaTeNIbCKasd, a
TaKXke HayYHO-HCCIIeJoBaTeIbcKast padoTa, KOTOopasi BBIOJHSAETCS BO BHEAYJUTOPHOE BpeMsI 110 WHUIIUATUBE
€aMoro CTyJEHTa WM I10 33/IaHUI0 U TIPH METOAMYECKOM PYKOBOJICTBE IperioiaBarelisi, Ho 6e3 ero
HETOCPEe/ICTBEHHOTO y4acTHsl.

Lenbio caMOCTOATENTLHOM PadOTH ABJIsIETCs (POPMUPOBaHUE MTPOPECCHOHATLHON KOMIIETEHTHOCTH OaKaiaBpa
paanodusuka. CamocrosiTesibHast padoTa CIIOCOOCTBYET PA3BUTHIO OTBETCTBEHHOCTH U OPraHU30BAHHOCTH,
TBOPYECKOTO M0JX0/1a K PeIeHHI0 ITpobiieM yueOHOTro U MpoeCCHOHANBHOTO (B TOM YMCIIe HayYHOT0) YPOBHSI.
Bce Buibl CaMOCTOATENTBHOM PadOTHI MOTYT OBITh Pa3/ie/ieHbl HA OCHOBHBIE U IOTIOJTHUTE bHbIe. OCHOBHBIE BUIBI
CaMOCTOSITEJILHOW paOOTHI BBIIOJHSIOTCS B 00513aTEILHOM TOPSIKE C TIOCIIEAYIOLIMM KOHTPOJIEM Pe3yJIbTaToOB
TIperoaBaTesieM, KOTOPBIA MTPOBOAUT JICKIIMOHHBIE U MPAKTUYECKUE 3aHATUS B CTYIEHYECKOW TPYIIIIE.
JloToTHHUTE TbHBIE BUIIBI CAMOCTOSITEIbHON pabOTH! BHITOJHSIIOTCS IO BHIOOPY CTYIEHTA M COMTPOBOXKIAIOTCS
KOHTpOJIEM Pe3YJIbTATOB MperogaBaTeseM. [JononHuTe bHbIe BUABI CAMOCTOSITEbHON paboThl peKOMEH IYIOTCS
TEM CTYJIeHTaM, KOTOpbIe HarOoJiee 3aHTePECOBAHbI B U3YUYSeHUN KOHKPETHOW TUCITUILIMHBL U B TIOCIISYIOIIEM
IUTAHUPYIOT MOCTYIUICHAE B MATUCTPATYPY, aCTUPAHTYPY.

CremyeT OTMETHTb, YTO Ha JIEKLIMK OOBIYHO pacCMaTpHBAETCsl HE BECh MaTepHall, a TOJbKO ero yactb. OcranbHas
€ro 4acTh BOCIIOJIHSIETCS B IIPOIIECCE CAaMOCTOSITENbHOM paboThl. B cBsi3M ¢ 3TMM pabdoTa ¢ peKOMeHJ0BaHHOM
JmTeparypoit obs3atenbHa. Ocoboe BHIMaHKE IIPH 9TOM HEOOXOIMMO 00paTUTh Ha COfIEPKaHNEe OCHOBHBIX
TIOJIOXKEHWI U BHIBOJIOB, OOBICHEHUE SIBJICHUH U (DAKTOB, YSICHEHUE MPAKTUIECKOTO TPUIIOKEHUS
paccMaTpUBaeMBbIX TEOPETHUYECKHUX BOMPOCOB. B mporiecce 3Toi pabOThI CTYACHT JI0JIKEH CTPEMHUTHCSI IOHATh U
3aIIOMHUTh OCHOBHBIE TTOJIOKEHUST PACCMATPHUBAEMOT0 MaTepHraa, IPUMepbl, TIOSCHSIONINE ero, a TAKKe
pa3o6paThCsl B WIUTIOCTPATUBHOM Matepualle.

3akaH4MBaTh NMOJArOTOBKY CJIElyeT COCTaBJIeHUEM IulaHa (KOHCIEKTa) Mo U3y4aeMOMY MaTtepuaity (Bonpocy). 1o
MO3BOJISIET COCTABUTh KOHIICHTPUPOBAHHOE, C:KATOE MPEeICTaBJICHUE IT0 N3yYaeMbIM BOIIPOCAM.

3a4€T

3a4eT Mo UTOraM BHIIOJIHEHHMs Ja0OPaTOPHBIX pabOT M OCBOEHHS JIEKIIMOHHOrO MaTepuaia. bes BhmoIHeHus
YKa3aHHBIX JJAOOPATOPHBIX PabOT CTYJEHT K 3a4eTy He fomyckaercs. JlabopatopHbie paGoThl HAYT B 3a4€T MpU
HaTM4YKH OJIOK-AITOPATMA COOTBETCTBYIOIIECH POrPaMMBl, KOMMEHTApHs pabodero Koja 1 (hpyHKIUOHUPYIOLIETO
NPUIOKEHHS HA CTEHIE.

10. ITepeyenb nH(Q OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHBIX CIPAaBOYHbIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHre 06pa30BaTe.III)HOFO mmpomnecca 1no AMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHCHTHI:

IMomeleHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCs, YKOMIUICKTOBAHHBIE CIICLMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTebHyo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIeLUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).

KOMHI)IOTGP W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAJIOB.

KommnbloTepHBIit Kitacc.

Crenmanu3upoBaHHast 1abopaTopHsl.

IInaBaTesIbHbBIA OACCEHH.

12. CpeacTBa aganramuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[pu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIIeYIOIIe METO/IbI U TEXHOJIOTUH, O0JIerJyaroiime
BOCIpHSITHE MH(DOPMALIK 00yYAIOIIMMUCS MHBAIMAAMHU U JIMI[AMH C OTPAaHUYEHHBIMUA BO3MOKXHOCTSIMH 3[I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TS Pa3IMYHBIX MTOJIb30BATENIEH;
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBetcTBum ¢ TpedoBaHusiMu PT'OC BO u yueOGHbIM rutanoM 1o Harpasienuio 03.04.03
"Pagnodmsuka” n Mmaructepckoi mporpamme "KBaHTOBBIE yCTpOWCTBA M pagriopOTOHMKA" .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B./1B.05.02 Muxpoaaekmportble npoepammupyemole
UzMepumenbHble CUCHEMbL

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noarorosku:_03.04.03 - Pagnoduszuka
IIpocuis noaroroBku: KBaHTOBBIE yCTPOKCTBA M paariohOTOHMKA

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Mupuna, T.B. OyHKIIMOHATBHBIE 3IEKTPOHHBIE Y3JIbI H3MEPUTENBHBIX ¥ IUArHOCTHYECKUX CHCTEM : yueOHoe nocodue / T.B.
Mupuna, H.B. Mupun; nox Hayd. pen. B.I'. I'ycesa. - 4-e u3n., crep. - Mocksa: ®JIMHTA, 2017. - 271 c. - ISBN
978-5-9765-1518-5. - Tekcr: anexktponnsii. - URL: https://znanium.com/catalog/product/1034303 (gata obpartieHus:
12.05.2023). - Pexum gocTtyna: no NOJIHCKE.

2. IsBun, M. X. llucdpoBas cxeMOTEXHUKA M apXUTEKTypa KoMIlbloTepa: yueOHoe rnocodue / M. X. Iaun, JI. X. Capa. -
Mocksa: IMK Ilpecc, 2017. - 792 c. - ISBN 978-5-97060-522-6. - TekcT: 31eKTpoHHbIH // JIaHb : 3)1eKTpOHHO-OMOIMOTeYHAsT
cucrema. - URL: https://znanium.com/catalog/product/1034303 (nara o6pammenusi: 12.05.2023). - Pexum pocrymna: ajs
aBTOPU3. TMOJIb30BATEIIEH.

3. Cremtenko, B. B. IIVIUC ¢upmbt Altera: snemenTHas 6a3a, CUCTeMa MPOSKTUPOBAHHKS U SI3bIKU ONUcaHus anmaparypsl / B. B.
CremeHko. - 3-e u3g. - Mocksa: JIMK Ilpecc, 2010. - 573 c. - ISBN 978-5-94120-112-9. - Tekcr : anekTpoHHbI // JIaHb :
3NIEKTPOHHO-OubIMoTeyHas cucrema. - URL: https://e. lanbook.com/book/60976 (nata obpamenus: 12.05.2023). - Pexxum
JOCTYyIa: 1JIs1 aBTOPHU3. TIOJIb30BaTENIEH.

JdonojsHUTEILHAA JUTEPATypa:

1. Mapkapsms, JI. B. CxemoTexHuka 1upoBoii a1eKTpoHukH: yuebHoe nocodue / JI. B. MapkapsH. - Mocksa: MUCHC, 2018. -
74 c. - ISBN 978-5-907061-72-9. - Tekcr: aneKTpoHHsI# // JIaHb: 31eKTpoHHO-OMbIoTeyHas cucrema. - URL:
https://e.lanbook.com/book/116941 (nata obpamenus: 12.05.2023). - Pexxum jocTyna: Uist aBTOpU3. TOJIb30BATEIICH.

2. Kumes, [. A. TIIUC ¢upwme 'Xilink': onucanue cTpykTypsl ocCHOBHBIX ceMmeicTB / [I. A. Kuumes, M. O. Ky3enuH. -
Mocksa: IMK Ilpecc, 2010. - 230 c. - ISBN 978-5-94120-028-3. - TekcT: a1ekTpoHHbIH // JIaHb: 21€KTPOHHO-0MOIOTEYHAST
cucrema. - URL: https://e.lanbook.com/book/60951 (nata obparienus:: 12.05.2023). - Pesxum nocryna: 1uisi aBTOpHU3.
HoJIb30BaTeNnei
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B./1B.05.02 Muxpoaaekmportble npoepammupyemole
UzMepumenbHble CUCHEMbL

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 03.04.03 - Pagnoduszuka
IIpocpuis noaroroBku: KBaHTOBBIE yCTPOKCTBA M paariohOTOHMKA

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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