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AnHHOTAIUSA

JucuuminHa «BBIYUCIUTEIbHBIE CHCTEMBI M WX DJJIEMEHTB» BXOJUT B COCTaB
MpOrpaMMbl MOJArOTOBKM HAayYHBIX W HAay4YHO-TIEJArOTMYECKUX KaJpOB B aCIUpPAHType IO
HaygyHOU crnenuanbHOCcTU 2.3.2. «BpUuUCIUTEeNbHBIE CHCTEMBI W MX JJIEMEHTH. JucrurimHa
peanusyercs kadeapoit «Neldy.

ConeprkaHue TUCIUILIMHBI OXBAaTBHIBAET KPYT BONPOCOB, CBSI3AHHBIX C UCCIIEJOBAHUSAMH,
CO3/IaHUEM ¥ MHHOBAIIMOHHBIM Pa3BUTHEM BBIYMCIUTEIBHBIX CHCTEM U HX 31IeMeHTOB. [Ipu sToM
IUTAHUPYEMbIM PE3yJIbTATOM OCBOCHHUS JUCLUIUIMHBI SIBISETCS CIIOCOOHOCTH HMCCJIENOBaTh U
pa3pabaThIiBaTh BBIYMCIUTEIBHBICE CHCTEMBI W HX OJIEMCHTHI, OOCCICYMBATH HX BBICOKYIO
3¢ PEKTUBHOCTS.

IIpenogaBaHnne AWMCUMIUIMHBL TPEAYyCMaTPHBACT Cleayromue (HOpMbl OpraHU3aLUu
y4eOHOro mporecca: JIeKIHH, npakTudeckue 3austus, CP.

IIporpamMmoil AMCUMIUIMHBI HPEIYyCMOTPEHBI CIICAYIOUIME BUABI KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B hopMe IK3aMeHa.

OOwiasi Tpy/I0EMKOCTh OCBOCHHS JMCIUMIUIMHBI COCTaBJISCT 5 3a4eTHBIX eauHuL, 180
YacoB.

S13b1K 00yUEHHS IO TUCIUITIMHE «PYCCKHUN

1. TIlepedyeHb MIAaHUPYEMBIX PE3YILTATOB 00YUYEHHS 110 AUCLUILUINHE

1.1. Iemn npenogaBaHus JUCHUILUIHHBI - IOTydeHUE aCIUPAHTAMH IPO(ECCHOHANIBHBIX
HaBBIKOB B O0JIACTH HCCIEJOBAHMS, CO3JaHHs U MHHOBALIMOHHOTO PAa3BUTUSI BBIYMCIUTEIIbHBIX
CHCTEM M HUX 3JIeMeHTOB. IIpM 3TOM ITaHMPYEMBIM pE3yJbTAaTOM OCBOEHUS AUCLUILIUHBIL
SBIISETCS CIOCOOHOCTh MCCNENOBAaTh U Pa3pabaThiBaTh BEIYHCIUTENBHBIE CHCTEMBI M HX
3JIEMEHTbI, 00eCIeunBaTh UX BBICOKYIO A()(PEKTHBHOCTh

1.2. JlucuumnuHa BXOAMT B COCTaB IPOrpaMMbl MOATOTOBKM HAyYHBIX W Hay4HO-
HeJaroriyeckux KajipoB B aCUPaHTYPe.

1.3. B pesynbTaTte U3y4eHUs JUCHMILUIMHBI ACIIUPAHT JOJKEH:
3HATh:

— METOJbI H CPEe/ICTBA IPOSKTHPOBAHKS SICMEHTOB U YCTPOUCTB BBIYUCIUTEIBHON TEXHUKH;

— (u3MYecKue U MaTeMaTHIECKUE MOJICIIH OCHOBHBIX IIPOLIECCOB M SIBJICHHUMN, OTHOCSIIUXCS K
HCCIIeyeMbIM 00BEKTaM;

— METO[Ibl HCCIIEIOBAHKS U IIPOBEICHHE KCIIEPHIMEHTAIbHBIX PaboT;

— METO/Ibl aHaIM3a U 00PabOTKH SKCIEPUMEHTAIbHBIX JaHHbIX;

YMeTh:

— (GopMynIHpoOBaTh U pEIIaTh 33[a4H, BOSHHKAIOIINE B XO/¢ NPOCKTUPOBAHUS SICMEHTOB U
YCTPOICTB BBIUMCIUTENBHON TEXHHUKH, TpeOylolue yriayOleHHbIX MpodecCHOHaIbHBIX
3HAHUH U TIPUBJICUEHHUS] COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTUIA IPOEKTHUPOBAHMUS;

— BBIOMpaTh HEOOXOIMMBIC METOIbI HCCIICIOBAHUS, MOAUMHUIMPOBATH CYLIECTBYIOIIHE U
pa3zpabaTblBaTh HOBBIC METOIBI, HCXOAA U3 3aJad KOHKPETHOIO HCCIENOBAHHA U
HPOCKTUPOBAHMS;

— NPaBHIIBHO HCIIONB30BAaTh MATEMATHUYECKUH alIapaT U YHCICHHBIE METObI, GU3MUECKHe U
MaTeMaTUYeCKUe MOJEIM, METOAbl ONTUMHU3ALUM M TUIOBBIE TEXHOJIOTHUECKUE
HPOIIECCHl IPOU3BOJICTBA CPECTB BEIYUCIUTEIBHOH TeXHHUKY;

3G (PEeKTUBHO NPUMEHATb THIOBBIE IPOrPAMMHBIE MHPOAYKTBI, OPHEHTHPOBAHHbIE Ha
peIICHHe HAy4YHBIX, IIPOEKTHBIX M TEXHOJOTMYECKHX 3ajay, o00padaTeiBaTh U
aHaJIM3UPOBATD IOJyUCHHbBIE PE3YJIBTATHI;

— HACTPauBaTh U OTJIAKMBATh CPEACTBA BEIYUCIUTEIBHON TEXHUKH U UX DIIEMEHTBI;

BJI/IeTh:

— METOZIaMHU OIUCAHUS CTPYKTYP CPEJCTB BEIYUCIUTEIBHON TEXHUKU U B3aUMOJICHCTBHS X
COCTaBHBIX 4acTeH;

— METOIaMM MaTeMaTH4eCKOro MOJIEIMPOBAHUs B IIPOLIECCE CXEMOTEXHHYECKOTO U
KOHCTPYKTOPCKOTO IPOEKTUPOBAHNS;

— HaBBIKaMH pabOThI ¢ MaKeTaMH NPUKIAJHBIX IPOrpaMM MOAEIHPOBAHHSA, ONTHMH3ALUU U
KOHCTPYMPOBAHHS;

— IpUEeMaMH MaTEeMaTHIECKOTO B (PU3MYECKOr0 MOAEIHPOBAHHS;

— HaBBIKaMH 3KCIIEPHMEHTAIbHBIX HCCIIEJOBAHNH U HCTIBITAHHUH.

2.  MecTo IUCUUIUTHHEI B CTPYKTYPE MIPOTPaMMBbI
JuciumirHa MoKeT 0a3MpoBaThCs Ha 3HAHUSIX, paHee MPUOOPETEHHBIX acHUpaHTaMu
IIPY U3YYCHUH CIIEAYIONINX JUCIUIIINH!
— Maremarnyeckue METOAbI ONTHMHU3AINY B HAYYHOM HCCIICIOBAaHUN
3HaHUs, NOJyYEHHbIE IPHU HU3YYSHUM MarTepHana JaHHOH JHUCLHMIUIMHBI, HMEIOT
CaMOCTOSATEIbHOE 3HAYCHHE.

3. OObeM u TPYAOEMKOCTb TUCLIUTLITHHBI
JlanHble 00 o0meM o0beMe IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHJOB Y4EOHOM
paboThI MO TUCHHUILTHHE (M paclpeieieHIe 3TON TPYAOSMKOCTH [0 CEMECTPaM) MPEACTABICHBI B
Tadumue 1.



Tabmuma 1 — O6beM U TPYAOEMKOCTh JTUCIUIIIHHBI

TpyaoeMKocTh o
Bupn yueoHoit paboTbt Bcero ceMecTpam
Ne5
1 2 3
Obwas mpyooemKocms QuUCYUNIUHDL, 5/ 180 5/ 180
3E/ (4ac)
U3 nux uacoe npakmuyeckou noO20MOGKu,
(gac)
Ayoumopnvle 3ansimusi, BCEro 4ac. 30 30
B TOM UHCIIE:

nexumu (J), (vac) 20 20

MPaKTHYECKUE/CeMUHAPCKUE 3aHSTHS 10 10

(I13), (4yac)

JK3aMeH, (Jac) 36 36
Camocmosmenvuas paboma (CP), Bcero 114 114
(uac)

Buo npomesicymounoti ammecmayuu: 3ayer,
mudd. 3auer, sk3amen (3auer, dudd. 3au, DK3.*¥* DK3.*¥*
Dk3.*%)

e .
le/IMeanI/Ie: KaHIUJATCKUH 3K3aMCH

4. Conep:xkaHHe AUCIUILTHHBI
4.1. Pacnpenenenne TpyJO€MKOCTH AUCIUILTHAHEI 110 pa3esiaM U BUAaM 3aHITHN.
Paznenbl, TeMbl AUCUMIUIMHBI U UX TPYJOEMKOCTb IPUBEACHBI B TaOnuIe 2.

Tabnuia 2 — Pa3mensl, TeMbl JUCHHUIUIAHBI, HX TPYA0EMKOCTh

Paszjienbl, TEMBI AUCIUIIIMHEL ‘ Hz:(;c;cv)m 1_[(3'{;83) (gl };CC)
Cemectp 5
Llndposas a1eKTPOHKKA 5 2 25
MUKpONPOLECCOPHBIE TEXHOJIOTUU 5 2 25
JaTurku 5 2 25
[IporpaMMupyeMbIe JIOTHYECKUE CXEMBI 5 4 39
Hroro B cemectpe: 20 10 114
HUroro 20 10 114

IIpakTHueckass IOArOTOBKA 3aKJIIOYACTCS B  HEMOCPEICTBCHHOM  BBIIIOJIHEHHUH
ACMUPAaHTAMM ONPEJEICHHBIX TPYJIOBBIX (DYHKIHH, CBS3aHHBIX C Oyayiieid npogeccuoHaIbHOM
JeSATENbHOCTBIO.

4.2. CopeprxkaHue pa3ieoB U TeM JICKIIUOHHBIX 3aHATHIL.
ConeprkaHue pa3/eiioB U TE€M JEKIIMOHHBIX 3aHSATHH NPHUBEICHO B Tabnuie 3.

Tabnuua 3 — Comeprkanue pa3/IesioB M TeM JIEKIIHOHHOTO IIHKJIA

Howmep pa3nena HazBanue u conepxaHne pa3esioB U TeM JIEKIIMOHHBIX 3aHATHH

1 Ludposas snekTpoHnka
OcHoBbI 1IH(poBO# 31eKTpoHUKH. LIrdpoBbIe 31eMEeHTHI U YCTpOICTBA.

2 MuxkpornporeccopHble TEXHOIOTUN
Muxponporeccopbl, MUKPOKOHTpOIIIepkl 1 CUCTEMbI-Ha-KPHCTAJLIE.
udpossie nutepdeics.

3 Jatunku
udpo-ananorossie npeodpazoBanus. MIHTeIEKTya bHbBIE TaTYUKH.

4 [Iporpammupyemsble TOrH4eckue CXeMbl
Paspa6otka IIJIMC—nipoekToB.

4.3. Ilpaktmueckue (CEMUHAPCKUE) 3aHATHUSL
TeMbl NpaKTUYECKUX 3aHATHI M UX TPYAOEMKOCTh ITPUBE/ICHBI B Ta0uIIE 4.

Tabnuia 4 — IIpakTuuecKue 3aHATHS U X TPYIOEMKOCTh

U3 Hux
Ne | Tewmsl npaktuueckux | OopMbl NpakTHYECKUX | TPYAOEMKOCTb, |MPaKTHYECKOMH
/o 3aHATHI 3aHATUI (uac) [IOJIrOTOBKH,
(gac)

Ne
paszena
JAUCHIHAIT

JIMHBI

Cemectp 5

1 | AcuHxpoHHBIE 2
KOMOMHAIOHHBIE
CXEMBI B CHCTEMaXx
yIpaBJIeHUs

2 | BoicokoypoBHeBast 2
pa3paborka
TIPIIOKEHUN

3 | Yaanenusii 2
KOHTPOJIb
uudpoBbIMU
CHCTEMaMH

4 | CrangapTHBIe 2
moxynu s [TJINC-
TPOEKTOB

5 | IIpoueccop mist 2
TV C-niprstoskeHuiA

Bcero 10

4.4. CamocTrosiTenbHas paboTa aClIUPaHTOB
Buzpl camocToaTenbHOM paboThl U €¢ TPYL0EMKOCTh IPUBECHBI B TA0IHLIE 5.
Tabnmia 5 — Bujpl caMoCTOSTENILHON pabOThI H €€ TPYAOEMKOCTh

Bun camocrositenbHOM pabOThI Beero, | Cemectp 5,
yac yac
1 2 3
M3yueHne TeopeTH4ecKoro MaTepuana
50 50
jqucuumnzsl (TO)
PacuetHo-rpaduueckue 3ananus (PI'3)
Beinonuenue pedepara (P)
[MoaroroBka K TeKyIeMy KOHTPOIIO
ycneBaemocti (TKY)
JHomamrnee 3ananue (J13)
[ToaroroBka K MpoMeKyTOUYHOM 64 64
aTTecTanyy (IPOrpaMMbl aCIUPAHTYPbI)
Bceero: 114 114




YueGHO-METOIMYECKHE MaTepHabl Ul CAMOCTOSITENIbHON PabOThl aCUPAHTOB YKa3aHbl B ILIL.

6-11.

5. Ilepeuenp yueOHO-METOAUUECKOrO 00ECIEUEHUS
OIS CAMOCTOSITENIBHOM pabOoThI aCIUPAHTOB MO JUCIUILIHHE

6. IlepedeHb NEUATHBIX U AJIEKTPOHHBIX YYEOHBIX U3AaHUH
[lepeueHp MeYaTHBIX U DIEKTPOHHBIX YIEOHBIX M3JaHUN PUBEACH B Ta0uIe 6.
Tabnuna 6— [lepeueHp ne4aTHBIX M JICKTPOHHBIX yueOHbIX H3IaHUI

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

KomumuectBo sKx3eMILISIpoB
Lllnp/ Bubnunorpaduueckas ccbiika B Oubmorexce
URL agpec P (KpOME SIEKTPOHHBIX
9K3EMIULIPOB)

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. TlepedeHb dIEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
nH()OPMALMOHHO-TEIEKOMMYHHUKAMOHHOI ceTn « IHTepHeT»
IepeueHnb JIIEKTPOHHBIX 00pa3oBaTebHbIX pecypcoB nH(OpPMAIIHOHHO-
TEJICKOMMYHHUKAMOHHON ceTH «VIHTepHeT», HEOOXOMMMBIX JUIi OCBOCHHS HCIUILTHHBI
npuBeeH B Tabmuie 7.

Tabmuma 7 — IlepeueHb 5JEKTPOHHBIX OOpPA30BATENbHBIX PECYpCOB HMH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceti «HTepHeT»
URL anpec HaumenoBanue

http://www.intuit.ru/ HalMOHAJIbHBIA OTKPBITBIA 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 | Dnextponusiii yueouuk «M3ydenue
IJIUC ¢ apxurexrypoit FPGA»

IToctHukos, Anexcanap ViBanoBnu. Cxemorexuuka OBM :
yuaebHoe mocobue / A. . Tloctaukos, B. 1. MBanos, O. B.
Henomusimii ; Cub. denep. yu-t, MH-T KocMud. U
uHdopm. TexHonoruii. - Kpacuosipek : COVY, 2018. — 283 c.
ISBN 978-5-7638-3701-8

TTapanenbHbIe BEIYHCINTENLHEIE CHCTEMBI : yued. mocobue
/ H. 10. Cupotununa, O. B. Henomusmuwuii, K. B. KopuyH,
B. C. Bacunbes. — KpacHosipek : Cub. deznep. yH-1, 2019. —
180 c. ISBN 978-5-7638-4180-0.

8. IlepeyeHb HHPOPMALIMOHHBIX TEXHOJIOTHIT
8.1. IlepeyeHp MmPOrpaMMHOTO OOECIEYEHHS, HCIOIB3yEMOr0 MPU OCYIIECTBICHUU
00pa30BaTeILHOrO MPOLIECCa MO TUCLMILTHHE.
[lepeuens ucnoap3yeMoro NporpaMMHOro o0ecrieueH s IpeicTaBIeH B TabauLe 8.

Tabmuma 8 — IlepeyeHb IPOrpaMMHOI0 00eCTIEeYEHHS.

Ne /it HaumenoBanue

He npenycmotpeno

IIporpaMmMupyeMble JOrHYSCKUE HHTEIPAIbHBIE CXEMBL
Cuporununa H.1O., Henomusimwmii O.B., IToctHukoB A.1.,
Henopesos J[.A. Cubupckuii (eepalibHblil YHUBEPCHUTET,
WHCTHTYT KOCMHYECKHX M HH()OPMAIHOHHBIX TEXHOIOTH.
Kpacnosipek, 2020. - 224¢. ISBN: 978-5-7638-4244-9

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

8.2. IlepeueHpb UH(OPMALMOHHO-CIIPABOYHBIX  CHCTEM, HCIIONB3YEMBbIX npu
OCYIIECTBICHUH 00pa30BaTEIbHOTO MPOLECCa 10 AUCLHUILUIHHE

IepeveHb HCHONB3yeMbIX HH()OPMAILIMOHHO-CIIPABOYHBIX CHCTEM TPEACTABICH B
Tabsuie 9.

Tabmnuna 9— [lepeyeHp MHPOPMAIIMOHHO-CIIPABOYHBIX 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 HaumenoBanue

He npeaycmotpeno

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. MatepuanbHo-TexHIYeCKas Oa3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOH I  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCIUILIMHE, pecTaBieH B Taduie 10.

Tabmuia 10 — CoctaB MaTepuanbHO-TEXHHIECKON 0a3bl

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

Ne HaumenoBanwue cocTaBHOM yacTu
n/n MaTepuabHO-TEXHUYECKOW 0a3bl

Howmep ayauropun
(pu HEOOXOTUMOCTH )

1 JlekunoHHast ayauTopust




10. OuenouHble cpecTBa I MPOBEACHHS TPOMEKYTOTHOH aTTeCTAIlH
10.1. CocTaB OLEHOYHBIX CPEACTB JUIS NPOBEICHHS IPOMEXYTOUHOH AaTTeCTalUu
aCMMPAHTOB 110 AUCIUIUIMHE IPUBEAEH B Tabumme 11.
Tabnuua 11 — CoctaB OLIEHOYHBIX CPEJCTB sl TPOBECHUS IPOMEKYTOUHOH aTTeCTaluu

Bun npoMexyTO4YHOIl aTTecTau ITepeyeHb OLIEHOYHBIX CPEICTB

Dk3amen** CIIHCOK BOTIPOCOB K 9K3aMEHY

[Tpumeuanue: ** KaHAUAATCKUH SK3aMEH

10.2. B kauecTBe KpPHUTEpUEB OLCHKH YPOBHS OCBOCHHUS aCIUPAHTAMM JWUCLHUILIHHBI
npuMeHsieTcsi 4-0auTbHasi [IKajda OLCHMUBAHWS, KOTOpas mpuBeaeHa Tabmume 12. B Teuenue
cemMecTpa MOXET wucnonb3oBateest 100-0amipHasi MIKaga MOIYJIBHO-PEHTHHIOBOW CHCTEMBI
YHuBepcuTeTa, TpaBWIAa  HUCIIOIb30BAaHMS KOTOPOH, YCTaHOBICHBI COOTBETCTBYIOIIUM
JIOKAJIbHBIM HOpMAaTUBHBIM akToM [ 'Y AIL
Tabnuua 12 — Kpurepuu OLeHKH YPOBHSI OCBOCHHUS TUCLUTLIHHBI

OrieHka

XapakTeprCTHKA YPOBHS OCBOCHHS ANCIIATUINHEI
4-0auTbHAasI IIKajIa

— acmuUpaHT riiy0OKO U BCECTOPOHHE YCBOMII IPOrPAMMHBII MaTepHAI;
— YBEPECHHO, JIOTHYHO, TI0CIIEI0BATEIBHO ¥ IPAMOTHO €T0 M3JIaract;

— ONMPAasCh Ha 3HAHWS OCHOBHOM M [OMOJHHUTEIBHOW JIUTEPATYPBI,
«OTJIAYHON TECHO NPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C PAKTUYECKON
«3aUTEHO» JeATENbHOCTBIO 110 HANPABJICHHIO MOATOTOBKK/ CHICHAIBHOCTH;

— yMeJI0 00OCHOBBIBAET U apTYMEHTHPYET BbIJIBUTAEMbIE UM UJICH;

— JIeJIaeT BBIBOJIbI U 0000IICHNS;

— cBOOOIHO BIIAZIEET CHCTEMOM CIIEIHATN3NPOBAHHBIX IIOHSITHIA.

— acOHMpaHT TBEPJO YCBOWJ MPOTPAMMHBIA MaTepual, rPaMOTHO H IO
CyLIECTBY HM3JIaraeT €ro, Onupasicb Ha 3HAHUSI OCHOBHOM JIUTEPATYPHI;
— HE JIOMYCKACT CYIIECTBEHHBIX HETOUHOCTEIT;

«XOpOLIO» — YBSI3bIBACT YCBOCHHBIC 3HAHMS C IPAKTUYECKOW JESTEIBHOCTBIO IO
«3aUTECHO» HAIPABJICHUIO TIOJrOTOBKH/ CIICLUATbHOCTH;

— apryMEHTUPYET Hay4HbIC MTOJIOXKCHHS;

— JIeJIaeT BBIBOJIbI U 0000IICHNS;

— BJIAJICET CUCTEMOM CIICLIMAIM3UPOBAHHBIX MOHATHH.

— aCTUpPaHT YCBOWJ TOJIBKO OCHOBHOW MPOTPaMMHBIA MaTepuan, 0
CYLIECTBY M3/1araeT ero, OMHPasCh Ha 3HAHMS TOJNBKO OCHOBHOI
JIUTEPATYPBI;

— JIOIYCKaeT HEeCYIIECTBEHHbIE OLIMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPYAHCHHS B MIPAKTUYCCKOM NMPUMEHEHHUH 3HAHUH 110
HAIPABJICHUIO TIOJTOTOBKH/ CIIEIUAIbHOCTH;

— ¢1ab0 apryMEHTHPYET HAYYHbIE TTOJI0KCHHS;

— 3aTpyAHseTCs B hOPMYIMPOBAHUH BBIBOJIOB U 0000IICHNIA;

— YaCTHUYHO BJIaJICCT CUCTEMOH CIELMATM3UPOBAHHBIX MOHSTHIA.

«yIOBJIETBOPHUTEIIHHOY
«3a4TEHO»

— aCMUpaHT HE YCBOWJ 3HAYUTENBHOW 4YacTH IMPOrPaMMHOIO

Marepuaa;

— IOIyCKAeT  CYHIECTBEHHbIE  OMMOKA HM  HETOYHOCTH  IPH

«HEY/IOBIICTBOPUTEIIBHOY | PACCMOTPEHHUH TNpPOOJIeM B KOHKPETHOM HAIPABJICHUH IOJTOTOBKH/
«HE 3aYTEHO» CHELHATBHOCTH;

— HCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM [IPUMEHEHNH 3HAHHH;

— HE MOXKET apryMEHTHUPOBAThH HAYYHBIE TTOJI0KEHHS;

— He GOpMYJITUPYET BBIBOJAOB M 0000IICHHUN.

10.3. TunoBble KOHTPOJIBHBIE 33IaHHs MJIK HHbIE MATEPHAJIBI.
Bomnpocs! (3agaun) 1uis 3K3aMeHa npeacTaBieHbl B Tabmuie 13.

Tabnuua 13 — Bonpocs! (3a1a4u) A5l 9K3aMeHa

Ne /o [epeuenp BOmpocoB (3a1a4) [Is 9K3aMeHa

1 VYcTpoiicTBa BBOJA U BBIBO/IA AUCKPETHBIX M YHCIIO UMITYJIbCHBIX CUTHAJIOB.
YcTpoiicTBa ralbBaHUYECKOM pa3Bsi3Ku

2 Ananoro-1iu¢possie u nudpoaHanorossle npeodpazosareiu. [IpuHIUIIEL
noctpoeHus. OCHOBHBIE XapaKTEPUCTHKU U NapaMeTpel

3 Y CuiTeny: UMITyJIbCHbIE, HIUPOKOIOIOCHBIE, ONEPALIMOHHbIE, PE30HAHCHBIE,

TIOJIOCOBBIC, CCJICKTUBHBIC. Y CUuTeNnu MocTossHHbIX CUTHaI0B. OCHOBHBIC
XAPaKTCPUCTUKHU U TTAPAMETPHI. OCcoOEHHOCTH aHaln3a u TIPOCKTUPOBAHUS

4 VYerpoiictsa cBsizu ¢ 00bexToM ynpasienust (Y CO). Ocnosusle Tunbsl YCO,
HPHHIHIIE] OpraHU3AIHH

5 NnTtepdeiics cuctem ynpasnenus. Kilaccuduxarnus, oCHOBHbIE XapaKTePUCTHKH
unrepdeiicoB

6 udpossie cpeactsa 00paboTKH HHOOPMALIMH B CHCTEMAX YIIPABICHUSI

7 TUIOBBIE 37T€MEHTHI BEYUCIUTEIBHON TEXHUKU: JIOTHYECKHE SIIEMEHTBL,

nemmndparopsl, WUppaToOpsl, Mpeodpa3zoBaTeIn KOJOB, CyMMaTOPhl, TPUTTEPHI,
POrpaMMHUPYEMbIE JIOTHYECKHE HHTETPAIbHBIC CXEMBI

8 WuterpanbHble MUKpOocxeMbl 3anomuHaronmx yerpoicts (I13Y, O3V, II13Y).
CpaBHUTENIbHAS OLICHKA XapPaKTEPUCTHK
9 MHuKpOIpOLIECCOPHbIE CpeACTBa 00paboTKK HHPOPMALIMK B CUCTEMAX YIPaBICHHS.

AnmnapartHasi peali3aiys BEIYUCIUTEIbHBIX AITOPUTMOB B YCTPOHCTBAaX 00paboTKU
CHTHAJIOB, IIPOLIECCOPBI ObICTPOro mpeodpaszoBanus Pypse

10 udposeie curnanpHelie nporeccopsl. Cnennani3upoBaHHbBIE MUKPOIIPOLIECCOPHBIE
KOHTPOJUIEPBL, IPOrPAMMHPYEMbIe KOMIbIOTEPHBIE KOHTPOJLIEPHI

11 CuHcTeMbl aBTOMAaTU3aIMHU TPOCKTUPOBAHMS U(DPOBBIX M aHAJIOTOBBIX YCTPOMCTB.
Tunbl cUCTEM aBTOMATH3ALUU

12 MonenupoBanue (yHKIMOHAILHOE U BpeMeHHOe. [IpoekTipoBaHue ycTpoiicTB Ha
[IPOrpaMMHUPYEMBIX JIOTHUECKHX HHTerpajbHbIX cxemax (IJINC)

13 Ha3nadyeHue, OCHOBHBIE TUIIBI JATYUKOB U (pU3NUECKHE IPHHLHIIBI ASHCTBUS

14 TeH304yBCTBUTEIBHBIC JICMEHTHI, HHTETPAIbHBIC TEH30IIPEe00pa3oBaTeIn

15 CpencTBa H3MEepeHHS TEMIIEPATYPhI, HAMPSDKEHHOCTH MATHUTHOTO TTOJIST

16 TepmonnexTprueckue Ipeodpa3oBaTey, TEPMOPE3UCTOPHI, TEPMOIIAPEL, TaTIHKH

XoJ11a, MarHUTOPE3UCTOPBI, MATHUTOTPAH3H- CTOPHI, MATHUTHBIE BAPHKAIIBI,
MarHUTOYYBCTBUTEIIbHbBIE HHTETPAJIbHBIC CXEMBbI

17 Unrtephepomerpryeckue, AMPPaKIHOHHBIC U BOJOKOHHO-ONTHYECKHE TATYHKH

18 YbpTpa3ByKOBbIE JATYUKH

19 [Ipe30pe30HaHCHBIE TaTYUKU

20 MHTennexkTyaibHble 1aTYUKU

21 OCHOBBI TEOPUH MTOTPEIIHOCTH U YyBCTBUTEIBLHOCTH Mpeobdpa3oBaTenei

22 MeTo/1bl MATEMaTH4ECKOTO ONUCAHUS 1YBCTBUTEIBHOCTH ¥ TOUHOCTH CPEICTB
peoOpa3oBaHus

Bomnpocs! (3agaun) nis 3aueta / qudd. 3adera npeacTaBiaeHsl B Tadmune 14.
Tabnuia 14 — Borpocst (3amaun) asist 3aueta / qudd. 3auera

Ne i/ [epeuens Bonpocos (3aaay) st 3a4era / audd. 3auera

Y4eOHBIM IUTAHOM HE NPEAYCMOTPEHO

Bompockl U1 IPOBEACHMS IPOMEXYTOYHOI aTTecTalil B BHAC TECTHPOBAHHS
npeJcTaBieHsl B Tadnuue 15.

Tabnuia 15 — [IpuMepHsIil nepedeHb BOIIPOCOB ISl TECTOB

o /i1 HMMEPHBIH IIEPEYEHD BOII] B JIJIsl TECTOB
Ne 11/ 8§ e epeue 0IIPOCO €CTO




10.4. Meropuueckue MaTepUaibl, ONpPEACIAIONINE IPOLEAYPbl OLEHUBAHUS YPOBHS
OCBOEHUsSI  JMCLUIUIMHBL, COAEpXKAaTcsi B JIOKAIbHBIX HOpMaTuBHbIX akrax ['YAIIL
PErnaMeHTUPYIOIUX MOPAAO0K U NPOLEAYPY NPOBEAEHUS TEKYLIEro KOHTPOJIS yCIEBAEMOCTH U
MIPOMEXKYTOUYHOH aTTectanuu acnupantos ['YAIL

11. Meroanyeckue yKka3aHus AJsl ACIUPAHTOB IO OCBOCHHUIO AHUCLUTLTNHBI

11.1. Meronnveckre yka3aHus AJsl aCUPAHTOB 10 OCBOCHUIO JIKIIMOHHOTO MaTepraa

OCHOBHOE Ha3HAYCHHE JICKIHOHHOIO MaTepuajla — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
rIyOoOKOoe W SCHOE H3JIOXKEHHE ydeOHOro marepuana. Ha3HaueHHWe COBPEMEHHOW JICKIIMU B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(OPMALHMIO [0 TEME, a B OCBOCHHU
(yHAaMEHTANbHBIX MPOOJIEM JUCLUIUIMHBL, METOJOB HAy4YHOIO IIO3HAHUS, HOBEHIINX
JMOCTHXECHHI HAyYHOW MBICIH. B y4eGHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHIECKYHO,
OpraHU3alUOHHYI0 U MH(GOPMAMOHHY0 (GYHKIMHU. JIeKIus pacKkpbIBaeT MOHATHHHBII anmapat
KOHKpPETHOW 00jacTH 3HaHUs, e€ MpOOJEeMBl, JaeT LEIbHOE IPEACTAaBICHUE O AUCIHUIUIMHE,
TOKa3bIBAET B3aUMOCBSI3b C IPYTHUMHU IUCIUILTHHAMH.

[Inanupyemble pe3yapTaThl IPU OCBOCHUH aCIUPAHTAMHU JEKIIMOHHOTO MaTepuana:

— TIOJNy4YE€HHE COBPEMEHHBIX, ICJIOCTHBIX, B3aHUMOCBSI3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONpPEAEsIeTCs LeJIeBOM YCTAaHOBKOM K KaX 10l KOHKPETHOH TeMe;

— MOJIy4CHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPEIOIaBaTelIeM;

— pa3BuTHE NPO(ECCHOHANBHO-ICIOBBIX  Ka4yecTB, JIIOOBM K INpEeaMeTy |
CaMOCTOSATEILHOIO TBOPUYECKOT0 MBIIIUICHUSL.

— MOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITEIILHOM PaboThI;

— T[ONyYeHHEe 3HAaHUH O COBPEMEHHOM YPOBHE DAa3BUTHUS HAyKH M TEXHUKH U O
MIPOTHO3€ UX PAa3BUTHS HA OIIKANIINE TOMBI;

— HAYYUTHCS METOAWYECKH 00pabarhiBaTh MaTepHan (BBLACIATH TJIABHBIE MBICIH U
MIOJIOXKEHHS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IMYHBIX
(dhopmyTpoOBKax);

— MOJyYeHHE TOYHOTO MOHMMAHMS BCEX HEOOXOIUMBIX TEPMHHOB U MTOHATHH.

JIeKUMOHHBIH ~ MaTepual MOXET COINPOBOXKIATHCS JAEMOHCTpalMed ClailioB ¥
HCTIOJb30BAHUEM DPAa3/IaTOYHOTO MaTepualia IpH IPOBEJCHHH KOPOTKUX JHUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCLHUILINHE.

11.2. Meronnyeckne yKa3zaHHs sl ACIUPAHTOB IO MPOXOXKIACHUIO TPAKTHYECKUX
3aHATUI

IpakTnueckoe 3aHsATHE SIBISETCS OAHON M3 OCHOBHBIX (DOPM OpraHH3alMU Y4eOHOro
NpoLecca, 3aKI0Yaroneecs B BBIMOJHEHUH aclMpaHTaMHU IO PYKOBOJCTBOM HperoaaBaTels
KOMIUIEKCA y4eOHBIX 3aJaHuil C LEeNbI0 YCBOGHUS HAayYHO-TCOPETHYECKUX OCHOB y4ueOHOM
JTUCHUIUIMHBI, IPUOOPETEHNsI YMEHUH U HAaBBIKOB, OIIBITA TBOPYECKON JIESTEIBHOCTH.

Lenbio MpaKTHYECKOrO 3aHATHS [UISl ACIIUPAHTA SIBISIETCS NPUBUTHE aCUPAHTY YMEHHUH
Y HaBBIKOB MIPAKTHYECKOM JAEATEIBHOCTH 10 M3y4aeMOW AUCLHUILIMHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUH aCIIMPAHTOM NPAKTUIECKUX 3aHATHH:

— 3aKpeluleHHe, yriyOieHWwe, paclIMpeHHe MW JeTanu3alus 3HAHWM IpU pPEeICHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TI03HABATEJbHBIX CIIOCOOHOCTEHl, CAMOCTOSTEIbHOCTH  MBILIICHHUS,
TBOPYECKON aKTHBHOCTH;

— OBJIQJICHHE HOBBIMM METOJAMH W METOAMKAMHM H3YYEHUS! KOHKPETHOH y4eOHOi
JVCLUITIHHBL;

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHMS IMOTYyYCHHBIX 3HAHMH Ui
BBIIIOJTHCHHMS 3a/IaHHUI;

— ofecrieyeHre PalMOHATILHOTO COYETAHHs KOJUICKTUBHON M MHAMBHAYaIbHOH (opm
o0y4eHus.

11.3. Meronu4eckue ykasaHHs JUIl aClUPAHTOB IO MPOXOXKACHHUIO CaMOCTOSTEIBHOMN
paboTel

B XOze BBIMONHEHMSI CaMOCTOSTENBHON pPAbOTHI, ACHHMPAHT BBIMONHACT PaboTy IO
3aJaHUI0 U IIPU METOAUYECKOM PYKOBOJCTBE IPEIoJaBaTeisi, HO 03 ero HenocpeacTBEHHOrO
y4acTHsL.

B mpouecce BBITOJIHEHHS CaMOCTOSTENBHONH pPabOTHl, y acmupaHTa (OpMHpYeTCs
1enecooOpasHoe IUIaHHUPOBAHUE PaboYero BpeMEeHH, KOTOPOE HO3BOJIACT €My Pa3BHBAaTh yMEHHS
U HAaBBIKM B YCBOCHHH W CHCTEMATH3aLMH NPHOOPETAEMBIX 3HAHHUI, 00ECIEYnBACT BBICOKHI
YPOBCHb YCIICBAEMOCTH B MEpUOJ OOydYeHMs, IIOMOraeT IIOJIy4YHUTh HABBIKH ITOBBIIICHUS
poeCCHOHANTBEHOTO YPOBHSI.

11.4. Meroauyeckue yka3zaHust JJIs aCHHUPAHTOB M0 MPOXOXKICHHUIO TEKYLIETO KOHTPOJIS
YCIIEBAEMOCTH.

Tekyumii KOHTPOJIb YCIIEBAEMOCTH IIPEAyCMATPUBACT KOHTPOJb KauyecTBa 3HAHHN
aCIUPAHTOB, OCYLIECTBISICMBIH B TEYCHHE CEMECTpa C LEIbI0 OLICHMBAHHUS XOJa OCBOCHUS
JIMCLUIUTHHBL.

B03MOXHBIE METO/IbI TEKYILETO KOHTPOJIS YCIICBAEMOCTH aClUPAHTOB:

—  YCTHBIH ONPOC Ha 3aHSATHSIX;

—  CHCTeMaTHYeCKas IPOBEPKa BHIIOIHCHHS HHANBUILYATbHbIX 3aaHHUif;

— 3amuTa 0TYETOB 110 JTAbOPATOPHBIM paboTam;

— TECTHPOBAaHME;

—  KOHTPOJIb CAMOCTOSITENIbHBIX paboT (B MMCHbMEHHOM WM YCTHOM (opmax);

—  HMHbBIC BH/IbI, ONPEEIIsieMbIe PEO/IaBaTEelIeM.

11.5. Meronuueckue yKkazaHUsl Uil aCIUPAHTOB IO IMPOXOXKICHHUIO MPOMEXYTOYHOH
aTTeCTalHH.

[pomerxyTounas aTTeCTaIMs ACIIMPAHTOB npeycMaTpuBaeT OLICHUBAHHE
MPOMEXYTOUYHBIX ¥ OKOHYATENbHbIX PE3yJbTaTOB 00y4yeHHs 10 aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— KaHIUJATCKUH 5K3aMeH - (hopMa OLECHKM CTEHEHH IOJrOTOBJICHHOCTH COMCKATEIs
YUCHOH CTENEeHH KaHIMAaTa HayK K INPOBEACHUIO HAYYHBIX HCCIIENOBAaHUH IO KOHKPETHOM
HAayYHOW CHELHAJIBHOCTH M OTPACIH HAYKH, 10 KOTOPOM MOArOTaBIMBAETCS MJIM MOATOTOBIEHA
JUccepTanus
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