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AHHOTaUA

JucuumnnmHa «BelUUCIUTENbHBIE CUCTEMBI W HMX OJEMEHTBI» BXOJUT B COCTaB
porpamMMbl  TTOATOTOBKM HAYYHBIX W HAYYHO-TIEarOTMYECKHX KaapoB B acHUpaHType IO
Hay4YHOU crenuanibHOCTU 2.3.2. «BBIYUCIUTENbHBIE CUCTEMBl U HUX 3JEMEHThI». Jucuurumnaa
peanmu3yetcs kadenpoit «Nel4y.

Coneprxkanue TUCUMILIMHBI OXBAaTHIBAET KPYT BOIMPOCOB, CBSI3AHHBIX C MCCIICIOBAHUSAMH,
CO3/IJaHMEM U MHHOBAIIMOHHBIM Pa3BUTHEM BBIYUCIUTEIBHBIX CUCTEM U UX 3J1eMeHTOB. [Ipu a3TOM
IJIAHUPYEMbIM PE3YJIbTaTOM OCBOCHHS JTUCLUIUIUHBI SIBJISETCS CHOCOOHOCTH HCCJENIO0BATH U
pa3pabaThiBaTh BBIYUCIUTEIBHBIE CHUCTEMBI M HX DJJIEMEHTHI, 00ECIIEYMBATh HMX BBICOKYIO
3¢ (HEeKTUBHOCTD.

[IpenogaBanue JTUCHUILIMHBI TpeAyCMaTpuBaeT clieayronme (GopMbl OpraHu3zauu
y4eOHOro Mpoiiecca: JISKIIUH, nNpakTuiyeckue 3ansatus, CP.

[IporpamMmmMoii AMCHUIUIMHBI TPEAYCMOTPEHBI CICAYIOIINE BHUIBI KOHTPOJIS: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaIus B GopMe IK3aMeHa.

OO6mast TpyAOEMKOCTh OCBOCHHS JMCIUIUIMHBI COCTaBISET 5 3adeTHBIX eauHull, 180
YacoB.

SI3bIK 00yUeHUs IO JUCIMUILTUHE «PYCCKHID)

1. TlepeueHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHUS 110 AUCITUTLIAHE

1.1. Lenu mpenoaaBaHus TUCIUTUIHHBI - TOyYeHHUE aCTUPaHTaMu MPodecCHOHATBHBIX
HABBIKOB B O0JIACTH HMCCJICIOBAHUS, CO3JIaHMS M MHHOBAIIMOHHOTO PAa3BUTHS BBIYHCIUTEIHHBIX
CUCTEeM M HX DJIEMEHTOB. [IpyM 3TOM IJIAaHWPYEMBIM pPE3yJbTATOM OCBOCHHS UCIIUTUTHHBI
SIBIISICTCS.  CITIOCOOHOCTh HMCCIICIOBAaTh M pa3padaThiBaTh BBIYMCIUTEIBHBIE CUCTEMBI U HUX
9JIEMEHTHI, 00eCTIeYBaTh UX BBHICOKYIO 3(pPEeKTUBHOCTH

1.2. JlucuuiuimiHa BXOJHMT B COCTaB IMPOrPaMMbl IOATOTOBKM HAYYHBIX M HAY4YHO-
MeJarornYecKuX KaJipoB B aCIIUPAHTYPE.

1.3. B pesynbraTe n3y4eHUs TUCIMILIMHBI aCHUPAHT JTOJDKEH:
3HATh:
METO/IbI U CPEJICTBA IPOSKTUPOBAHUS HIIEMEHTOB M YCTPONCTB BBRIYUCIUTEIHHON TEXHUKH,

— (u3rUecKue U MATEMaTHYECKUE MOJICITH OCHOBHBIX ITPOIIECCOB U SBIICHUH, OTHOCSIIUXCS K
HCCIIeTyeMbIM 00BEKTaM;

— METObI UCCIICJIOBAHMSI U TTPOBEICHUE IKCTICPUMEHTAIBHBIX PaboT;

— METO/bl aHAJIN3a U 00PaOOTKU IKCIIEPUMEHTATBHBIX JAaHHBIX;

yMeThb:

— (opMmysMpoBaTh M peliaTh 3a/a4M, BO3HUKAIOIINE B X0/ MPOCKTHPOBAHUS DJIEMEHTOB U
YCTPOMCTB BBIYUCIIUTEIHLHOW TEXHHKH, TPEOYIONIUE YIIIyOJICHHBIX MPO(EeCCHOHATBHBIX
3HAHWI U PUBJICUCHHSI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH MPOCKTUPOBAHUS;

— BBIOMpaTh HEOOXOAMMBIC METOJbI HCCIEIOBAHMS, MOIU(PUIMPOBATH CYNIECTBYIOIIUE M
pa3pabarTbiBaTh HOBBIC METOJBI, WCXOJIS W3 33Ja4 KOHKPETHOTO HWCCIICIOBAaHUS U
MPOCKTUPOBAHUS;

— MPaBUILHO UCIOJIH30BATH MATEMATHUYECKHI alllapaT ¥ YUCICHHBIC METO/IbI, PU3NUCCKUEC U
MaTeMaTHYECKUE MOJIENIA, METOAbl ONTUMH3AIMM W THUIOBBIC TEXHOJOTHUYECKHUE
MPOIIECCHI TPOU3BOICTBA CPE/ICTB BBIYUCIUTEILHON TEXHUKH;

—3((}eKTUBHO TPUMEHITH THUIIOBBIC MPOrPAMMHBIC TPOAYKTHI, OPUEHTUPOBAaHHBIC Ha
peIlicHHE Hay4yHBIX, MPOCKTHBIX M TEXHOJIOTUYECKUX 3aaad, oOpabaThiBaTh WU
aHAIM3UPOBATH IMOTYYCHHBIE PE3YIIbTATHI;

— HACcTpauBaTh M OTJIAKUBAThH CPEJICTBA BHIYMCIUTEIIBHON TEXHUKH U UX JICMCHTHI,

BJIA/I€Th:

— METOAAaMH OMHUCAHUS CTPYKTYP CPEACTB BHIYMCIUTENBHON TEXHUKU U B3aUMOJICUCTBUS UX

COCTaBHEBIX YaCTEH;

METOJIaMU MaTeMaTHYECKOTO MOJICIIMPOBAHHUS B IPOIIECCE CXEMOTEXHUYIECKOTO U
KOHCTPYKTOPCKOTO MTPOEKTUPOBAHHS,

HaBbIKaMU pa0OTHI C MaKeTaMU MPUKIAIHBIX MPOTPaMM MOJEIUPOBAHUSI, ONTUMH3AIIH U
KOHCTPYUPOBAHUS;

MpUEMaMH MaTEMaTHIEeCKOT0 U (PU3UUYECKOTO MOJICIIMPOBAHHS,

HaBBIKaMH dKCTICPUMEHTAIBHBIX HCCIICIOBAHUIN M UCITBITAHHN.

2.  MecTo AMCUUIIIIMHBI B CTPYKTYpPE IPOrpaMMBbI
JucuuruinHa MoXeT 0a3upoBaThCs HAa 3HAHUAX, paHee MPUOOPETEHHBIX aclUpaHTaMH
IIPU U3YYEHUH CIIETYIOIUX TUCIHILIAH:
— MaremaTtndeckue MeTO/Ibl B HAYYHOM HCCIEA0BaHUN
3HaHMs, IIOJIyYEHHbIE IIPU M3YYEHUM MaTepHalla JAaHHOM JHUCLUUIUIMHBI, HMEIOT
CaMOCTOSITEIILHOE 3HAYCHUE.

3. O0BeM U TPYAOEMKOCTh JTUCIUTUTHHBI
Jlanapie 006 o0mieM oO0beMe MUCIUIUIMHBI, TPYJAOEMKOCTH OTICNIBHBIX BHIOB Y4eOHOM
paboTHI IO TUCHHUILIMHE (M pacipenesieHue dTOW TPYA0EMKOCTH TI0 CEMECTpaM) MPEACTaBICHBI B
Tabnure 1.



Ta6mmma 1 — O6beM U TPYJT0EMKOCTh JUCITUTIIUHBI

TpynoemMkocTh 1o

3 JaTauku

[udpo-ananorossie npeodpazoBanus. HTEIEKTyalbHbIE TaTYUKH.

4 [Iporpammupyemble JOTHYECKUE CXEMBI

Pazpabotka [IJIMC—npoekToB.

4.3. Ilpaktuueckue (CeMHHAPCKUE) 3aHATHS

TeMbl IpaKTHUECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 4.

Tabnuna 4 — [IpakTuueckue 3aHsATHs U UX TPYJI0EMKOCTh

Ne
n/n

Tembl npakTuyeckux | DopMbl MPAKTUYECKUX
3aHATUU 3aHATUU

TpynoemMKocTsb,
(dac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(gac)

No
paszena
IIACIIATL

JIMHEI

Cemectp 5

Bun yueGHO# paboThI Bcero cemMecTpam
No5
1 2 3

Obwasn mpyooemKocmb OUCYUNTIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npaxmuueckou no020MOEKU,
(dac)
AyoumopHuvle 3aHsmusi, BCETO 4ac. 30 30
B TOM YHCIIE:

nexuuu (JI), (gac) 20 20

MPAKTUYECKHE/CEMUHAPCKUE 3aHATHUS 10 10

(I13), (gac)

9K3aMeH, (Jac) 36 36
Camocmosamenvnasa paboma (CP), Bcero 114 114
(gac)
Buo npomescymounoti ammecmayuu: 3ader,
mubd. 3auet, sx3amen (3auer, dudd. 3au, OK3.** DK3.**

Dk3.**)

ACUHXPOHHBIE
KOMOWHAIIMOHHBIE
CXEMBbI B CHCTEMax
yIpaBJiIeHUs

% .
HpHMe‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue TUCIUIIIINHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUIUIAHEI IO pa3einaM U BUAaM 3aHATHH.

Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUIIE 2.

Tabnuua 2 — Pazesnbl, TeMbl TUCIHILINHBI, UX TPYA0EMKOCTh

Pasesnbl, TEMbI UCIUTLTHHBI Jlexumn | 113 (C3)| - CPC
’ (uac) (dac) (uac)
Cemectp 5
Ludposast aneKTpoOHKKA 5 2 25
MHUKPOIIPOLIECCOPHBIE TEXHOIOTUH 5 2 25
JlaTuuku 5 2 25
[IporpaMMupyeMbIe JTOTHUECKHE CXEMbI 5 4 39
Hroro B cemecTpe: 20 10 114
Hroro 20 10 114
[IpakTrueckass TOATOTOBKAa 3aKJIOYAETCd B  HEMOCPEICTBEHHOM

acrMpaHTaMU OIpPEJIEJIEHHBIX TPYJOBbIX (YHKIMH, CBSI3aHHBIX ¢ Oyaylied mpodeccuoHaaIbHON

JACATCIIBHOCTBIO.

4.2. CopaepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHIA.

Copep:xanne pa3felioB U TeM JIEKIIMOHHBIX 3aHITHIA MPUBEACHO B TabHIE 3.

Ta6muma 3 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO KA

BricokoypoBHeBas
pa3paboTka
MIPUITIOKEHU I

Y naneHHbiit
KOHTPOJTb
i ppoBEIMU
CUCTEMaMH

CrangapTHbie
Moy s [IJINC-
IIPOCKTOB

[Tpoueccop st
[TJIMC-npunoxeHuit

Bcero

10

4.4. CamocrosrtenbHas paboTa acIUpaHTOB

Bunpl camocTosTenbHONM paboThl M €€ TPYJ0EMKOCTh ITPUBEIEHBI B Ta0nuIIE 5.
Tabnuua 5 — Buasl caMocTosiTeIbHON paboThI M €€ TPYI0EMKOCTb

BBIIIOJTHEHUHN

Howmep paznena

HasBanue u conepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 [Mudposast 31eKTpOHUKA

OcHoBbl 11U poBOH 351eKTpoHUKH. L{rdpoBbie 31eMeHThI U yCTpOKCTBA.

2 MukponponeccopHble TEXHOJIOTUN

[udpossie HHTEPPEHUCHI.

Mukponporueccopbl, MUKPOKOHTpOJIEPH! M1 CUCTEMBI-Ha-KpUCTAILIE.

. Bceero, | Cemectp 5,
Bun camocrostenbHOl paboTh
qac qac
1 2 3
N3yyenne TeopeTnueckoro MaTepuaia
50 50
mucturuael (TO)
PacuerHo-rpadpuueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyIeMy KOHTPOJIIO
ycneBaemocTH (TKY)
Jomamuee 3ampanne (/13)
IToaroroBka K MpOMEXKyTOYHON 64 64
aTTecTaluu (mporpamMmbl aCIUPAHTYPHI)
Bcero: 114 114




yLIe6HO-MeTOI[I/ILICCKI/Ie MaTc€pHralibl I CaMOCTOSATEILHOM pa6OTBI ACIIMPAHTOB YKa3aHbI B II.II.

6-11.

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JJIA CaMOCTOSTEILHOU paGOTLI ACTIMPAHTOB IO AUCHUTIIIIMHE

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUI NpHUBeeH B Tabaule 6.
Tabmuua 6— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

Implementation Using Verilog and VHDL. Mc-Graw Hill
Education. 2017. p. 609. ISBN 978-1-25- 983791-3

M. Rafiquzzaman, Steven A. McNinch. Digital Logic. With
an Introduction to Verilog and FPGA-Based Design. John
Wiley and Sons Inc. 2020. p. 439. ISBN 13: 978- 1-119-
62154-6

[Mudp/
URL anpec

bubnuorpaduyeckas ccpiika

KomuectBo 3x3eMIuisipoB
B OMONMOTEKE
(KpoMe BIIEKTPOHHBIX
IK3EMILUISIPOB)

Steven F. Barrett, Daniel J. Pack. Microchip AVR®
Microcontroller Primer: Programming and Interfacing,
Third Edition. Synthesis Lectures on Digital Circuits and
Systems. Morgan & Claypool Publishers, 2019. p.373.
ISBN 1681736233, 9781681736235

Charles Platt. Make Electronics — Learning by Discovery by
(2nd Edition) Helpful Corporation, 2015. p. 349. ISBN-13:
978-1680450262, ISBN-10: 9781680450262

Paul Scherz. Practical Electronics for Inventors, Fourth
Edition. McGraw-Hill Education. 2016. p. 1072. ISBN-13:
978-1259587542, ISBN-10: 1259587541

Jacob Fraden. Handbook of Modern Sensors. Physics,
Designs, and Applications. Springer International
Publishing. 2016., p.758. ISBN 978-3-319-19302-1. DOI
10.1007/978-3-319-19303-8

7. IlepeueHb IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
MH(pOPMAaLIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
ITepeuenn AEKTPOHHBIX 00pa30BaTeNbHBIX pecypcoB nH(POPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOW ceTH «VHTepHeT», HEeOOXOIUMBIX sl OCBOCHHS JUCLMILIMHbI
MIpUBE/EH B TabnuLe 7.

Tabmuua 7 — IlepedyeHb 3JIEKTPOHHBIX O00pa3oBaTENIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAUMOHHOU ceTh «MHTepHeT»
URL agpec HanmenoBanue

http://www.intuit.ru/ HAI[MOHAJILHBIA OTKPBITHIA YHUBEPCUTET

John G. Webster. Measurement, Instrumentation, and
Sensors Handbook: Spatial, Mechanical, Thermal, and
Radiation Measurement. CRC Press; 2 edition (January 29,
2014) p.1640. ISBN-13: 978-1439848883

http://ru.wikibooks.org/wiki/Xilinx WebPACK ISE | Dnexrponnsiii yueOnuk «M3ydenue
[TIJIMC c apxurexrypoit FPGA»

IloctHukoB, Anexcanap MBanosny. Cxemorexuuka OBM :
yuebHoe ocodue / A. U. Iloctaukos, B. 1. UBanos, O. B.
Hemowmusimuii ; Cub. ¢penep. yu-T, MH-T KOCMUY. 1
uHpopM. TexHonoruil. - Kpacnosipck : COV, 2018. — 283 c.
ISBN 978-5-7638-3701-8

[TapannenbHble BEIYUCIUTEIBHbBIE CUCTEMBI : yue0. mocodue
/ H. 0. Cupotununa, O. B. Hemomusmwmii, K. B. Kopmrys,
B. C. Bacunbes. — KpacHosipck : Cub. denep. yu-1, 2019. —
180 c. ISBN 978-5-7638-4180-0.

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTUI
8.1. [lepeueHbp mHpPOrpaMMHOr0 OOECHEUEHHUs, HCIOJIB3YEMOr0 IpPU OCYIIECTBIECHUU
00pa3oBaTeNBHOrO MpOoIecca Mo AUCIUILIHHE.
Ilepeuenpb UCTIONB3yEMOT0 IPOrPAMMHOTO 00ECIICUeHHS IIPEICTaBIICH B Ta0uIIE 8.

Tabnuna 8 — [lepeyeHs nporpaMMHOro o0ecreyeHHsI

Ne i/t HaunmenoBaunue

He npenycmotpeno

[IporpamMmmupyemblie JIOTUYECKHE HHTETPATLHBIE CXEMBI.
Cupotununa H.1O., Henomusimuii O.B., IToctaukoB A.W.,
Henopesos [I.A. Cubupckuii penepansHblii yHUBEPCHTET,
HNucTHTYT KOCMUYecKNX U MH()OPMAIMOHHBIX TEXHOJIOTHH.
Kpacnospck, 2020. - 224¢. ISBN: 978-5-7638-4244-9

John Morris. Digital Electronics. CRC Press; September
2013. p. 132. ISBN: 9781136076862

8.2. [lepeuenn MH(OPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCIOJIb3YEMBIX npu
OCYIIECTBIICHUH 00Pa30BaTEIHHOIO MPOIIeCcca 10 JUCIHIIIINHE

[lepeueHr HCMONB3yeMbIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabnune 9.

Tabnuna 9— [lepeyeHb HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Steven F. Barrett, Daniel J. Pack. Microchip AVR®
Microcontroller Primer: Programming and Interfacing,
Third Edition. Synthesis Lectures on Digital Circuits and
Systems. Morgan & Claypool Publishers, 2019. p.373.
ISBN 1681736233, 9781681736235

Ne i/t HaunmenoBaunue

He npenycmotpeno

Cem Unsalan, Bora Tar. Digital System Design with FPGA.
Implementation Using Verilog and VHDL. Mc-Graw Hill
Education. 2017. p. 609. ISBN 978-1-25- 983791-3

M. Rafiquzzaman, Steven A. McNinch. Digital Logic. With
an Introduction to Verilog and FPGA-Based Design. John
Wiley and Sons Inc. 2020. p. 439. ISBN 13: 978- 1-119-
62154-6

9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHHUS
00pa3oBaTeNBHOTO MpoIiecca Mo AUCIUIINHE, TpeAcTaBieH B Tadmuie 10.

Tabauma 10 — CoctaB MaTepralbHO-TEXHIUUECKOH 0a3bl

Cem Unsalan, Bora Tar. Digital System Design with FPGA.

No HanmenoBanue cocTaBHOI 4yacTu
n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl

Howmep aynutopun
(pu HEOOXOUMOCTH)

1 | JlekumoHHas ayiuTOpus




10. Ouenounsle cpeacTBa s IPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
10.1. CocTaB OILICHOYHBIX CPEICTB [JIsi MPOBEACHUS MPOMEKYTOUHOU aTTECTALMKU
aCIHUPAHTOB MO AUCLUILIMHE NpUBEAEH B Tadbiuue 11.
Tabauna 11 — CocTaB OLIEHOYHBIX CPEICTB JJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTecTalluu

Bun npoMexxyTOuHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

Ok3amen™* Crucok BOMPOCOB K 3K3aMEHY

[Tpumevanue: ** kaHANAATCKUN SK3aMeH

10.2. B kadecTBe KpUTEpHUEB OLICHKHM YPOBHSI OCBOCHMSI ACIHUpPAHTAMM JTUCLUILIMHBI
npuMensiercs 4-0apbHas IIKajia OLEHUBaHUS, KOTOpas mpuBeaeHa Tabnume 12. B TedeHue
ceMecTpa MOXKeT wHcnoyib3oBaThest 100-0ayuibHast ImIKana MOAYJIbHO-PEHTHHTOBOM CHCTEMBI
VYHuBepcurera, npaBWia  HUCIOJIB30BAHMS ~ KOTOPOM, YCTAHOBJIEHbl COOTBETCTBYHOLIUM
JIOKaJIbHBIM HOpMaTUBHBIM akToM ['Y AIL
Ta6mmma 12 — Kpurepuu olieHKH ypOBHSI OCBOSHUS JTUCITUTIIUHBI

OreHka

XapaKTepHUCTUKA YPOBHS OCBOCHUS TUCLUIUINHBI
4-0ayuIbHAs LLIKAJIA P p yp

— aCIUPAHT IIIyOOKO M BCECTOPOHHE YCBOWII IPOTPAMMHBINM MaTepHal;
— YBEpPEHHO, JIOTHYHO, ITOCIICJIOBATEIIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYypPHI,
OTIIUYHOM TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHHS C IPAKTUICCKOM
«3a4TEHOM JIESITSIIBHOCTBIO 10 HAIIPABJICHHUIO MTOIMOTOBKH/ CIICI[UAIbHOCTH;

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOO/IHO BJIAQJIEET CUCTEMOM CIIENMATN3HPOBAHHBIX IIOHSITHIA.

— acCMHpaHT TBEPAO YCBOWJ MPOTPAMMHBIN MaTepuai, TPaMOTHO U IO
CYIIIECTBY M3JIaraeT €ro, ONMMpasiCh Ha 3HAHWUS OCHOBHOM JIUTEPATYpHI;
— HE JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

«XOPOIIIO» — YBSI3bIBAa€T YCBOCHHBIC 3HAHHS C MPAKTHUYECKON NIEATEIbHOCTHIO IO
«3a4TEHO» HaITpaBJICHUIO MMOJATOTOBKH/ CTIICIIUAIBHOCTH;

— apryMEHTUPYET HaYUYHBIC MMOJI0KEHHUS;

— JIeJa€eT BBIBOJBI M 0000IIEHHUS;

— BJIQJICET CUCTEMOM CIICIMATU3UPOBAHHbBIX OHSATHM.

— aCMPaHT YCBOWJI TOJIBKO OCHOBHOHM INpPOTpaMMHBIA MaTepual, IO
CYLIECTBY H3JlaraeT €ro, ONupasChb Ha 3HAaHUSA TOJBKO OCHOBHOM
JUTEPaTypHI;

— JIONyCKaeT HECYIIECTBEHHbIE OINOKU U HETOYHOCTH;

— MCTIBITHIBAET 3aTPYyTHEHUS B MPAKTHUECKOM MPUMEHEHUU 3HAHUN 10
HAIpPAaBJIEHUIO MTOJIMOTOBKK/ CHIEIUAIBHOCTH;

— cJ1a00 apryMeHTHPYET HayUHbIE MTOJI0KEHHUS;

— 3aTpyJiHAeTCS B (POPMYIUPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTUYHO BJIAJIEET CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YHAOBJICTBOPUTCIIEHO»
GavTCHO»

— aCIHUpPaHT HE YCBOWJ 3HAYUTEIHHOM YacTH MPOrPaMMHOTO

MaTepuana,

— JIOMyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH

«HEYJOBIIETBOPUTEIIHHO» | PACCMOTPEHUU TPOOJIEM B KOHKPETHOM HAIpPaBIEHUU TOJATOTOBKHU/
«HE 3a9TCHO» CIIEUAIILHOCTH;

— UCTIBITHIBACT TPYJHOCTH B PAKTHYECKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHUS;

— He (hOPMYJUPYET BBIBOJOB M 000OIICHHUH.

10.3. TunoBele KOHTPOJIbHBIE 3a/IaHUSI WJIM NHBIE MAaTEPHAIIBI.
Bomnpocs! (3agaun) 1uid sK3aMeHa rpecTaBieHsl B Tadnure 13.

Tab6muma 13 — Boripocs! (3amaun) 115 9K3aMeHa

Ne n/mt [lepeuenp BOopocoB (3aa4) AJsl IK3aMeHa

1 VYcrpoiicTBa BBOJA U BBIBOAA JUCKPETHBIX U YHCIIO UMITYJILCHBIX CUTHAJIOB.
YcTpolicTBa rajibBAHMYECKON pa3Bs3KU

2 Amnanoro-uudpoBsle ¥ uppoaHanorossie npeodpazosareiy. IIpuHumnb
nocTpoeHus. OCHOBHbBIE XapaKTEPUCTUKH U TAPAMETPBI

3 YcunuTenu: UMITyJIbCHbIE, IIMPOKOIOJIOCHBIE, ONIEpallMOHHbIE, PE30HAHCHBIE,

II0JIOCOBBIC, CCIICKTUBHBIC. Vcunurenu MoCTOSHHBIX curHanoB. OCHOBHBIC
XapPaKTCPUCTUKHU U MApaMCETPHI. Ocob0eHHOCTH aHaIN3a U IIPOCKTUPOBAHUA

4 YcrpoticTBa cBsi3u ¢ 00bekToM ynpasienus (Y CO). Ocnosublie Tunsl YCO,
MPHUHIUITBI OpraHU3aIuU

5 Wutepodeiice cuctem ynpasnenus. Kinaccudukanys, OCHOBHbIE XapaKTEpUCTHKH
nHTEephEelcoB

6 I{udposeie cpencTBa 06padbOTKH HHGOPMAIMK B CUCTEMaX YIIPaBICHUS

7 Turnossie 371€eMEHTHI BEIYUCIUTEILHOW TEXHUKH: JIOTHUIECKUE 3JIEMEHTHI,

nemrdpaTopsl, mHU@paTopsl, IpeodpazoBaTeIn KOJ0B, CyMMAaTOPbl, TPUTTEPHL,
MIPOrpaMMHUPYyEMbI€ JJOTHYECKUE UHTETPAIbHBIE CXEMBI

8 WuTerpanbable MEKpOCXeMbl 3anoMuHamux ycrpoicts (I13Y, O3V, III3Y).
CpaBHHTEIIbHASI OLIEHKA XapaKTEPUCTUK
9 MukpormnporiieccopHblie cpeacTBa 00padoTKu HH(DOPMALIUY B CUCTEMAX YIPABICHHUS.

AnmnapaTHas peanu3anus BEIYUCIUTEIHBIX aITOPUTMOB B YCTPOCTBaX 00pabOTKH
CUTHAJIOB, ITPOLIECCOPBI OBICTpOro mpeodbpazoBanus Pypre

10 [{udposbie curHanbHBIC TIpoIieccophl. CrieuaTn3upoOBaHHBIC MUKPOIIPOIIECCOPHBIC
KOHTPOJIEPHI, IPOrPaMMHUPYEMbIE KOMIIBIOTEPHBIE KOHTPOJLIEPHI

11 CucreMpl aBTOMaTU3a[1UH IPOEKTUPOBAHUS LIUPPOBBIX U aHAJIOTOBBIX YCTPOUCTB.
Tunsl cucreM aBTOMaTH3aLUU

12 MopenupoBanue GyHKIIMOHATIEHOE M BpeMeHHoe. [IpoekTrpoBanne yCcTpoicTB Ha
IIPOrpaMMHUPYEMbIX JIOTHUECKUX UHTerpanbHbiX cxemax (IIJIMC)

13 Ha3nauenue, OCHOBHbIE TUIIbI JATYMKOB U (PU3UUECKUE PUHIIMIIBI JeHCTBUS

14 TeH30uyBCTBUTENIbHBIE 3JIEMEHTHI, UHTErpajbHble TEH30IpeoOpa3zoBaTesin

15 CpenctBa n3MepeHus TeMIepaTypbl, HAIPSYKEHHOCTH MarHUTHOT'O MOJIsS

16 TepMoanexkTpuueckue mpeodpa3oBaTeIn, TEPMOPEIUCTOPBI, TEPMONAPHI, TATUUKH

Xonna, MarauTope3ucCTOpPbl, MArHUTOTPAH3U- CTOPbI, MAIrHUTHBIC BApHUKAIIbI,
MAaraMuTO4YyBCTBUTCIIbHBIC MHTCTPAJIbHBIC CXCMBI

17 WuTepdepomerpuueckue, TUPpakiMOHHbIE U BOJOKOHHO-ONTHYECKUE TATYUKU

18 Y 1bTpa3BYKOBbIE TATYMKHU

19 IIpe30pe30HAHCHBIE TATYUKU

20 HHTemiekTyanbHble JaTYUKU

21 OcCHOBBI TEOPHH MOTPEHIHOCTH M YYBCTBUTEJIBHOCTH IIpeoOpa3oBarese

22 MeTobl MaTEMaTHYECKOTO OMTUCAHUS YyBCTBUTEIBHOCTH U TOUHOCTH CPEJICTB
npeoOpa3oBaHUs

Bormpocs (3anaun) s 3aueta / nudd. 3auera npeacrapieHsl B Tadbaune 14.
Tabnuma 14 — Bonpocs! (3agaun) s 3auera / audd. 3auera

Ne /it [Tepedyens BonpocoB (3a1a4) 1yist 3a4deta / nudd. 3auerta

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocsl 11 mpoBeneHUsT TPOMEXKYTOYHOM aTTeCTalliki B BUJE TECTUPOBAHUS
mpecTaBieHbl B Tabmuie 15.

Tabnuua 15 — ITpumepHbIil mepeueHb BOIPOCOB JJIsi TECTOB

Ne n/mn ‘ [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB




10.4. Meronnyeckue MaTepuanbl, OINPEACIAIOUIME MPOLEAYypbl OLIEHWBAHUSA YPOBHSA
OCBOGHHUS JHUCLUUIUIMHBI, COJAEpKaTrca B JIOKaJbHBIX HOpMAaTuUBHBIX akTax [ YAIL
pErIaMEHTHPYIONUX MOPSIOK U MPOLEAYpPY MPOBEACHUS TEKYIIEro KOHTPOJIS yYCIIEBAEMOCTH H
MPOMEXKYTOYHOM aTTecTaunu acupantoB ['Y AL

11. MCTOZ[I/I‘-IGCKI/IC YKa3aHus OJjid aClIMPaHTOB IO OCBOCHUTIO JUCHHUITIIMHBI

11.1. Meronnueckue ykazaHus /ISl aCIMPAHTOB 110 OCBOEHUIO JIEKLIMOHHOTO MaTepralia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riny0oKkoe M sICHOE H3JIOKEHHEe ydeOHOro martepuana. HasHaueHue COBpEMEHHOW JEKLUHU B
paMKax TUCLMILIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUHU
(GyHIaMEHTaJIBHBIX TpOOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IO3HAHMS, HOBEHUIINX
JOCTMDKEHUI Hay4dHOH MbIciu. B yueOHOM mporecce JIeKIus BBIIOJIHSIET METOJO0JOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMH. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

IInaHupyemMble pe3ynbTaThl IPU OCBOSHUU acMpaHTaMM JEKIHOHHOIO MaTepuania:

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— IIOJIyY4€HHE OIbITA TBOPYECKOH pabOThI COBMECTHO € IIPENOJABATEIIEM;

— pa3BuTHE TPOPECCHOHATBHO-NIENOBBIX  KayecTB, JIOOBH K TPEAMETY H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsBJIEHUE HEOOXOAMMOro UHTEpeca, HE00X0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTUS HAyKU U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINeE TO/Ibl;

— HayuduThCsl METOAUYecKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATH HUX B  Pa3IMYHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIATbCA JIEMOHCTpaluend CIaioB H
UCMOJIb30BAaHUEM pA3aTOYHOrO MaTepuajna MpH TNPOBEIEHUH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETBHBIX TEMATHUK I10 IUCHUIUINHE.

11.2. Meronnyeckue yKazaHus s AaclHUPAHTOB IO MPOXOXKIEHUIO TPAKTUYECKUX
3aHATUN

[IpakTHueckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTro
IIPOLIECCa, 3aKIIOYAIOIIEECs B BBIIOJHEHUM aCIUPAHTAMHU IO0J PYKOBOACTBOM IIPEIOAABATEIsS
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LENbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] yMEHUH M HaBBIKOB, OIbITa TBOPUECKON JAESATEIbHOCTH.

[{enpro MpakTUYECKOro 3aHATHA JUIS aCIIMPAHTA ABJISIETCS PUBUTHE aCIIUPAHTY YMEHUHN
Y HaBBIKOB IIPAKTUYECKOU IEATEIbHOCTH 110 U3Yy4aeMOU TUCLMILINHE.

[Inanupyemsle pe3ysIbTaThl IPH OCBOCHHUH ACTIMPAHTOM IPAKTUYECKHUX 3aHITHI:

— 3aKperuvieHue, yriayOjieHue, pacllupeHHe M JeTalu3alus 3HAaHUW [pH pPELIeHUH
KOHKPETHBIX 3a71a4;

— pa3BUTHE T[I03HABATEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKAaMU H3Y4YEeHUS KOHKPETHOW ydeOHOil
JUCLHUILINHBL,

— BbIpabOTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJXYYEeHHBIX 3HAHWHA JUIs
BBITTOJTHEHUS 3aJIaHUH;

— oOecrneueHne palMOHAIBHOIO COYETAaHMS KOJJICKTMBHOM W MHIUBHIYaTbHOU (GOpM
oOy4eHwUs.

11.3. Mertoauueckre yka3zaHusi JUIsli aCIMPAHTOB IO IMPOXOXKIECHUIO CAMOCTOATEIIbHOMN
paboThI

B Xxome BBIMOTHEHUS CaMOCTOATEIbHOW palOOThl, ACMHUPAHT BHIMOJHSIET PabOTy IO
3a/IaHUI0 U TIPY METOAMYECKOM PYKOBOJICTBE IpEMNojaBarelisi, Ho 0€3 ero HemocpeACTBEHHOTO
yJacTHs.

B mporecce BBIMOTHEHUS CaMOCTOSITENBHONH paboOThI, y acmupanTa (opMmupyercs
nenaecoo0pa3Hoe IaHUPOBaHKUE Pab0Yero BpeMEeHH, KOTOPOE MO3BOJISIET €My pa3BHBATh YMEHUS
Y HaBBIKM B YCBOCHHUU M CHCTEMATH3alUU MPUOOPETaeMbIX 3HAHWM, 0OecreynBacT BBICOKHUI
YPOBEHBb YCIIEBAEMOCTH B TIEpHOJ OOYYCHHS, IOMOTAaeT IIOJYYUTh HABBIKA ITOBBIIICHUS
poeCCHOHATBLHOTO YPOBHSI.

11.4. Metonuueckne yka3zaHus JUJIsl aClIUPAHTOB IO MPOXOXKIECHUIO TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH.

Tekymmii KOHTpOJIb YCIIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadeCTBAa 3HAHUM
aCIIMpaHTOB, OCYLIECTBISEMbI B TEYEHUE CEMECTpa C ILEJbI0 OLIEHUBAHUS XOJAa OCBOCHMS
JUCITUTUTUHBL.

Bo3MoxHBIE METO/IbI TEKYLIETO KOHTPOJI YCIIEBAEMOCTH aCIIUPAHTOB:

— YCTHBIA OIIPOC HA 3aHATHUSAX;

— CHCTEMaTUYecKas POBEPKA BBINOJIHEHUS UHANBUYAJIbHBIX 3aJaHUM;

— 3ammTa OTY€TOB M0 JIAOOpaTOPHBIM paboTaMm;

— TECTUPOBAHMUE;

— KOHTPOIIb CAMOCTOSITENILHBIX Pa0OT (B MUCHbMEHHON WM YCTHOM opmax);

—  UHBIE BUJbL, ONpEIEsieMble MPENOJaBaTEIEM.

11.5. Meronnueckne ykasaHus g aClUPAHTOB IO IMPOXOXKACHUIO IPOMEKYTOUYHON
aTTeCTallUu.

[TpomexyTouHas aTTecTalus acCIHUpPaHTOB Ipe1ycMaTpuBaeT OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus mo aucuuiuiiHe. OHa BKIIIOYAeT B
ceOst:

— KaHAWJATCKUW SK3aMeH - (opma OLIEHKH CTENEHU IMOATOTOBIEHHOCTH COMCKATENS
YYEHOHM CTENEeHM KaHAWJaTa HayK K IPOBEJCHUIO HAYYHBIX HMCCIEAOBAHUN II0 KOHKPETHOMU
Hay4YHOM CIIeNUanbHOCTH U OTPACIHM HAayKH, 0 KOTOPOW MOJArOTaBIMBACTCS UM MOATrOTOBIIEHA
JuccepTanus
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