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1 OO6uume mojoxKeHus

Pabouas mporpamma IUCHUIUTMHBI «ANMIAPATHO-TIPOTPAMMHBIE KOMIUIEKCH B HAYYHBIX
HCCJIEIOBAHMSIX)» COCTaBJIeHa B COOTBETCTBUU C TpeOOBaHUSIMHU (eepalbHOIO rOCYAapCTBEHHO-
ro 0o0pa3oBaTEILHOTO CTAHIAPTa, YTBEPKICHHOTO MpUKa3oM MUHUCTEPCTBA OOpa3OBaHUS U
Hayku Poccutickoii @eaepanuu ot 22 ceHTsaops 2017 roga Ne 959. «[IpombliuieHHast 3IEKTPO-
HuKay 1o Hanpasienuto 11.04.04 DnexTpoHHKa U HAHOSJIEKTPOHUKA.

3amaun dopmupoBaHUEe MPOPECCUOHAIBHBIX KOMIIETCHIINN, HEOOXOMMBIX JIJIS IIPO-

ARCHHILINHEI €KTHPOBAHHUS U PEATN3AIUN CTIENHATU3UPOBAHHBIX alapaTHO-IPOTPAMMHBIX
komruiekcoB (AIIK) cbopa, 00pabOTKM JaHHBIX U YIIPABICHUS SKCIIEPUMEH-
TOM Ha 06a3e COBPEMEHHBIX MUKPOKOHTPOJIIEPHBIX TuiatGopm STM32.

OcHoBHBIE ApxutexTypa 32-0uTHbIX MUKpOKOHTpoJuiepoB ARM Cortex-M.

pasieis! / TeMbl Hacrpoiika ALIII, TalimepoB u npsiMmoro goctyna k namsata (DMA) nist ObICcT-

JUCIUATITUHBI

poro cOopa CUTHajoB.
[TporpammupoBanue untepdericel SPI, 12C u UART s cBs3u ¢ natyukamu
u [IK.

Peanu3zanus anroputmMoB nupoBoit 00pabOTKH CUTHAIOB M YIIPABJICHUS HC-
MOJTHUTEIILHBIMU MexaHu3Mamu B cpenie STM32CubelDE.

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs MO JUCHUIIMHE (MOY.I10),
COOTHECEHHBIX C HHANKATOPAMH JOCTUKEHUS] KOMIIeTeHIIU

IIpouecc u3ydeHust TUCUMILINHBI «ANNapaTHO-IPOrPAMMHBIE KOMIUIEKCHI B HAYYHBIX UCCIIEN0-
BaHUSX)» HAIpaBlieH Ha (OpMHUpPOBAHUE CIEAYIONUX KoMIieTeHInil B coorBeTcTBUU ¢ DT'OC BO
¥ OCHOBHOW 00pa3zoBaTeIbHOM mporpammoi (Tabmuma 1):
Tabnuna 1 — KoMrneTeHiu U MHIUKATOPBI UX JIOCTUKCHUS

Ko n HaumeHnoBauue
KOMIIETEHIINH

Nuaukatopel JOCTUXEHUS

[Tnanupyembie pe3ynbTaThl 00y-
YEeHHUs 110 TUCLUTIIHE

[IpodeccronanbHble

OIIK-3 Cniocoben
nproOpeTaTh U UC-
M0JIb30BaTh HOBYIO
uH(pOpMaIIKIO B CBOEH
MpeAMETHON 00J1acTH,
npe/yiarath HOBbIC
HICH U IMOAXOAbI K pC-
HICHUIO MWHKEHEPHBIX
3a/1a4

OIIK-3.1 3HaeT coBpeMeHHbIE
MIPUHIUIIBI TIOUCKA, XPAaHEHHUS,
00paboTKH, aHAJIM3a U TIPEICTAB-
JIeHUs HHPOPMALIUU B CBOCH
MIpeIMETHOM 00J1aCTH U3 pazand-
HBIX UICTOYHHUKOB U 0a3 JJAHHBIX B
TpeOyemMoM (opmMare ¢ HUCIONb30-
BaHUEM MH(OPMAIIMOHHBIX, KOM-
MBIOTEPHBIX U CETEBBIX TEXHOJIO-
Ui

OIIK-3.2 YMer ucnoap30Barh CoO-
BpeMEHHBIC HHPOPMAIIMOHHBIEC U
KOMIIBIOTEpPHBIE TEXHOJIOTUH,
CpeAcTBa KOMMYHHKAIIUN B TIEIISX
(hopMHUpPOBaHUS HOBBIX U U
MOJTXO/IOB B PEIICHUH WHKEHEP-
HBIX 3a/1a4 [IPOMBIIIICHHOH 3JIeK-
TPOHHUKH

3namb COBpEMEHHbBIE TIPUHLIUIIBI
IIOMCKA, XpaHeHus1, 00paboTKH,
aHaJM3a ¥ MPEeICTaBICHHS WH-
(dhopMaluu B CBOEH MpeIMeTHOM
00J1aCTH U3 pa3IMYHBIX UCTOYHH-
KOB U 0a3 TaHHBIX B TpeOyeMoM
(dbopmate ¢ UCTIOTB30BAaHUEM HH-
(hopMaIMOHHBIX, KOMIBIOTEPHBIX
U CETEBBIX TEXHOJIOTHI

Ymems ucnionb30BaTh COBpEMEH-
HbIe HH()OPMAIIMOHHBIC U KOM-
MBIOTEPHBIC TEXHOJIOTHH, CPE/I-
CTBa KOMMYHUKAIIUN B TENAX
(hopMHUPOBaHHS HOBBIX WJICH U
MOJIXO/IOB B PEIIEHUN UHKEHEP-
HBIX 32124 TPOMBIIIIICHHOH dJIeK-
TPOHUKH;

Bnaodemwv MeTO1aMH MaTeMaTHUe-




OIIK-3.3 Bianeer MmeTogaMu Ma-
TEMATHYECKOTO MOJICITHPOBAHUS
pUOOPOB U TEXHOJIOTUYECKUX
IIPOLIECCOB C UCIOJIb30BAHUEM

CKOT'0 MOJICIIMPOBAHUS IPHOOPOB
Y TEXHOJIOTMYECKUX MPOLIECCOB C
HCII0JIb30BAHUEM COBPEMEHHBIX
UH(GOPMAILIMOHHBIX TEXHOIOTH

COBpPEMEHHBIX NH(HOPMAITMOHHBIX
TEXHOJIOTUH

3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTebHOii MporpaMMsl

JlucruruinHa BXOAUT B cocTaB Oyioka 1 «Jluciurummasl (MOIYNIN)» U OTHOCHTCS K 00 -
3aTeJIbHON €€ YaCTH.

Mecto aucumruinHbl (3Tan GopMHUPOBAHMS KOMIIETCHI[MH) OTPAKEHO B cxeme (opMHu-
pPOBaHMS KOMIICTCHIIUH, MPEACTABICHHON B JOKyMeHTe OyeHouHble Mamepuansl, pa3meuet-
HOM Ha catime yHusepcumema www.knastu.ru / Haw ynusepcumem / Obpaszosanue / 11.04.04
Dnekmponuxa u Hanodnekmporuxa /Oyenourvle Mamepuaol.

JIMCHUIIIMHA «ATMapaTHO-IPOrPAMMHBIC KOMIUICKCHI B HAyYHBIX HCCJICIOBAHHSIX)» Ya-
CTHUYHO peanu3yercs B HopMe MpakTUICCKOM MOAroTOBKH. [IpakTudeckas moroToBKa OpraHu-
3YETCS MyTEM BBIITOJIHCHHUS MPAKTUYCCKUX 3aHATUN U MHBIX BUIOB YYEOHOM EATEIBHOCTH.

JlucuuIimHa «ATmapaTHO-MIPOrPaMMHBIE KOMIUICKCHI B HAy4YHBIX HCCIICIOBAaHUSIX» B
pamMKax BOCIIMTATEIbHON pabOThl HallpaBiieHa Ha (opMHUpOBaHKHE Yy 00YUAIONIUXCS YMEHUS ap-
T'YMEHTUPOBATh, CAMOCTOSTEIILHO MBICIHTh, Pa3BUBaTh MPO(ECCUOHATBHBIC YMCHHS, OTBET-
CTBEHHOCTH 32 BBINOJHEHHUE YU4eOHO-TTPOU3BOICTBEHHBIX 3a1aHU.

4 Copnep:xaHnue THCHUMILIMHBI (MOIYJIf), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3zaenam) ¢ ykazaHueM OTBeIEHHOI0 HA HUX KOJIMYeCTBa aKaJeMH4YeCKHX
4YacoB U BHJI0B yueOHOH padoThl

4.1 CTpyKTypa u coaep:kaHHe TUCHUILUINHBI AJI51 04HO (popMBbI 00yYeHH

JlucuuiuimHa «ANmapaTHO-IIPOrpaMMHbIE KOMIUIEKCHI B HAYYHBIX HCCIECIOBAHUAX) U3Y-
yaetcs Ha 1 kypcee, B 1 cemecTtpe.
OO6mrast TpynoeMKoCTh (00bEM) TUCHUILTUHBI cocTaBisieT 4 3.e., 144 akan. vac., B TOM

YpClie KOHTaKTHasi paboTa o0ydarommxcs ¢ mpernojaaBareneM 17 4. (mabopaTopHble 3aHATHS —

16 4.), mpomexxyTodHas arTecTanus B (hopMe IK3aMEHa, CaMOCTOSTEIbHAs paboTa 00yJarOIINX-

cs1 92 u.

Bunpsl yaeGHON pabOThI, BKJIIOYAsi CAMOCTOSITENBHYIO pa-
00Ty 00y4arIuXCcs U TPYJOEMKOCTb (B Hacax)

KonraktHas pabota

HaumeHnoBanue pa3enoB, TeM U CO- | TPENoaaBaress ¢ 00yJaroy-

JiepKaHue Marepuana MUCS ITpom.
[Ipaktu- | Jlabopa- HKP aTTecT. CPC
Jlekuuu | 4Yeckue | TOpHBIE
3aHATHUS | paboOThI
Apxurekrypa 32-OUTHBIX MUKPO- 24

koHTpoepoB ARM Cortex-M.

Hacrpoiika ALII, TaiimepoB u npsi-
Moro joctyna k namsata (DMA) st 4 24
ObICTPOro cOOpa CUTHAJIOB.

[TporpammupoBanue uHTEpPEiicon
SPI, 12C u UART nns cBsi3u ¢ nat- 4 22
yukamu u [1K.




HanmenoBanue pas3znenos, TeM U CO-

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

JepKaHue MaTepuaa MUCS VIKP [Tpom. CPC
[Ipaktu- | JlabGopa- aTTecT.
Jlexuuu | 4Yeckue | TOpHbBIE
3aHATUS | paboTHI
Peanuzarmus anroputMoB mudpoBoi
00pabOTKU CUTHAJIOB U yIIPABJICHHUS 8 99
UCIIOJTHUTENIbHBIMU MEXaHU3MaMU B
cpene STM32CubelDE.
IK3amen 1 35 -
UTOoro 16
10 JMCUHUIIHHE B TOM HHC-
1e B Gop-
- - Me Tpak- 1 35 92
THUYCCKOU
MOJTOTOB-
ku: 14 4

4.2 CTpykKTypa U cojep:KaHHe TUCHUILIUHBI JAJ5l 04HO0-3204HOM GopMbl 00yUeHuUst

HI/ICHI/IHHI/IHa ((AHHapaTHO'HpOFPaMMHBIe KOMIUJICKCBI B HAYYHBIX HCCJICIOBAHUAX) HU3Y-

yaercs Ha 1 kypce, B 1 cemectpe.

Obmas TpynoeMKocTh (00beM) TUCHUILUIMHBI cocTaBiseT 4 3.e., 144 akan. yac., B TOM
YKCIe KOHTAKTHas paboTa oOydaronmxcs ¢ npenojaareiaeM 17 . (1abopaTopHble 3aHATHSI —
16 4.), mpomexxyTouHas arTecTanus B opMe IK3aMEHa, CAMOCTOATEIbHas paboTa 00yJarommx-

cs1119 vy,

HaunmenoBanue pa3nienos, TeM U CO-

Bunpsl yaeGHON pabOThI, BKJIIOYAsi CAMOCTOSITENBHYIO pa-
00Ty 00y4arIUXCs U TPYJOEMKOCTD (B Hacax

KonraktHas pabota
npenojaBaTesis ¢ 00yJarouu-

Jiep>KaHue MaTepuana MUCS KP ITpom. CPC
[Ipaktu- | JlaGopa- aTTecT.
Jlexuuu | 4Yeckue | TOpHBIE
3aHATHUS | paboOThI
Apxurektypa 32-OUTHBIX MUKPO- 30
koHTpoiepoB ARM Cortex-M.
Hacrpoiika ALIL, TalimepoB u npsi-
Moro goctyna K namsita (DMA) s 4 30
ObICTPOro cOOpa CUTHAJIOB.
[TporpamMmmupoBanue uHTepdeiicon
SPI, I12C u UART pnn4 cBsi3u ¢ gat- 4 30
yukamu u [1K.
Peanu3anus anroputMoB nuQpoBoit
00pabOTKH CUTHAJIOB U yIPaBICHUS 8 29
WCIIOJIHUTEJIbHBIMA MEXaHU3MaMu B
cpene STM32CubelDE.
IK3amen 1 8 -
UTOoro - - 16 1 8 119




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00yJarOIUXCS ¥ TPYJOEMKOCTD (B Hacax
KonraktHas pabora
HaunmeHnoBaHue pa3zienoB, TeM U CO- | TPernoAaBaTes ¢ 00yJaronu-
JepKaHue MaTepuana MUCSI VIKP [Tpom. CPC
[Ipaktu- | JlabGopa- aTTecT.
Jlekuuu | dYeckue | TOpHBIE
3aHATUS | paboTHI
MO THCHHIJIHHE B TOM 4HC-
1e B pop-
M€ Mpak-
THUYCCKOU
IIOArOTOB-
ku: 14 4

5 OueHouHble cpeAcTBA 1JIsS MPOBEAEHHUS TEKYIIEro KOHTPOJIA H MPOMEKYTOUHOM
arTecTalMy 00y4aOIIUXCHA M0 JUCHUILINHE (MOAYJII0)

@DOHIBI OIEHOYHBIX CPEJCTB IS MPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
IPOMEKYTOYHOM aTTeCTAlMU OOCYKIAIOTCS M YTBEPXKAAOTCS Ha 3acenaHuu kadeapsl. Ilos-
HBI KOMIUICKT KOHTPOJIBHBIX 33/IaHUI WM MHBIX MAaTEPHAIOB, HEOOXOMMBIX JIJIST OI[CHUBAHUS
pe3ynbTaToB 0OYYEHHS M0 TUCHUIUIMHE (MOAYINIO), XpaHUTCS Ha Kadenpe-paspaboTtunke B Oy-
Ma)XHOM HJIM JJICKTPOHHOM BUJE, TaKKe (DOHIBI OIEHOYHBIX CPEACTB JOCTYITHBI CTY/ICHTAM B
JMYHOM KaOHWHEeTe — pa3zell yueOHO-METOJuUYeCcKoe o0ecIieueHue.

6 YueOHO-MeTOAM4YecKkoe 1 MHPOPMALMOHHOE oOecleYeHre NTUCHMILIMHBI (MOXY-
JIs)
6.1 OcHOBHAsI M IONOJIHUTEJIbHAS JINTEPATYyPa

[Tepedens peKOMEHyeMO# OCHOBHOMW U JIOMIOJHHUTEIBHOM JIUTEPATypHI MIPEICTAaBICH HA
caiite yuuBepcurera WWW.knastu.ru / Haw ynusepcumem / Obpaszosanue / 11.04.04 Dnexmpo-
HUKa u Hanosnekmponuka / Pabouuu yuebnvii nnan / Peecmp numepamypbol.

6.2 MeToanueckue yKa3aHus Il CTYJI€HTOB M0 OCBOCHHMIO IV CIIUIJINHBI
[IpuBenens! B paznene yaeOHO-METOAMYECKUE KOMIIIIEKCHI TACIUILINH

6.3 CoBpemeHnHble npodeccuoHa/IbHbIe 0a3bl JAHHBIX U HH(OPMALMOHHBIE CIIpa-
BOYHbIE CHCTEMbl, HCIOJIb3yeMble NPH OCYLIEeCTBJIEHUH 00pa30BaTeJbHOIO NMpouecca no
AUCHMILIMHE

Kaxaomy oOyuatomemycs obecrneueH JocTyn (yAaJleHHBIH JOCTYI), B TOM 4YHCIE B
Clly4ae TMPUMEHEHHUs DIIEKTPOHHOTO OOYyYeHWsI, JUCTAHIMOHHBIX OOpa30BaTENBHBIX TEXHOJIO-
I'Uil, K COBpeMEHHBIM MPO(ECCHOHATBHBIM 0a3aM JaHHBIX M MHPOPMAIIMOHHBIM CIIPAaBOYHBIM
CUCTEMaM, C KOTOPBIMHU Y YHHBEPCUTETA 3aKIIOYCH JOTOBOP.

IlepeueHb pekoMeHAyeMBIX NpPO(EecCHOHATIbHBIX 0a3 JTaHHBIX M HMH(DOPMALMOHHBIX
CTIPABOYHBIX CHUCTEM IPEJCTABICH Ha caiiTe yHuBepcuTera WWw.knastu.ru / Haw ynusepcu-
mem / Obpazoeanue / 11.04.04 Dnexmponuxa u Hanosnexkmponuxa / Pabouuii yuebnwiii niawn /
Peecmp OBC.

AKkTtyanbHas WHGOpPMAIMS IO 3aKIIOYEHHBIM Ha TEKYIIMH Y4eOHBIM roj JoroBopam
npuBeaeHa Ha cTpanuile Hayuno-rexandeckoit onommorexku (HTH) Ha calite yHuBepcurtera

https://knastu.ru/page/3244

6.4 Ilepedyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «HTep-
HeT», He00XOAUMBIX JJI OCBOCHUS JUCHUILINHBI (MOAYJIs1)
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Ha crpannne HTB MOHO BOCIIOIB30BaThCsl UHTEPHET-PECYPCAMU OTKPBITOIO JOCTYIIA
o yKpynmHeHHoW rpynne HampasieHudd u cnenuanbHocted (YI'HC) 11.00.00 Dnektponuka,
paauoTeXHUKA U cucTeMbl cBsi3u: https://knastu.ru/page/539

HaszBanue caiita DJIEKTPOHHBIN ajipec

TexHo3kcHmepT. DIeKTPOHHBINA (HOH/ IIPAaBOBOI U
P POHE Gorn p http://docs.cntd.ru
HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTAIINH.

7 Opranu3alioOHHO-NIeAaroruYecKne ycao0Busl

Opranuzanus 00pa3oBaTEeIbHOTO IPOLECCa PErIAMEHTUPYETCSl y4eOHBIM IUIAaHOM U
pacncanueM y4eOHBIX 3aHsATHH. S3bIKk 00y4yeHus (mpernogaBaHus) — pycckuid. J[is Bcex Bu-
JI0OB ayJIUTOPHBIX 3aHATUN AKAJEMUYECKUN 4Yac YCTAaHABIMBACTCS IPOJOJDKUTEIBHOCTBIO 45
MHUHYT.

IIpu dopmMupoBaHuu cBOECl MHAMBHAYaIbHOM 00pa3oBaTENbHOM TPAEGKTOPUU 00ydaro-
HMIMICS UMEET MPaBO HA MEpe3adyeT COOTBETCTBYIOUINX AMCUUIUIMH U MPO(ECCHOHATIBHBIX MO-
NyJeil, OCBOGHHBIX B IpOIecce MPeaUIeCTBYIOLIEro 00y4eHus, KOTOpbIH 0cBOOOXkAaeT o0yya-
IOIIErocsi OT HEOOXOJUMOCTH UX HOBTOPHOT'O OCBOCHHS.

7.1 O0pa3oBaTe/ibHbIE€ TEXHOJOTHH

VY4eOHblil poriecc Ipu MpernoJjaBaHui Kypca OCHOBBIBAE€TCA HAa UCIOJIb30BaHUM TPaau-
OHUOHHBIX, HHHOBAIIMOHHKBIX U I/IH(i)OpMaIII/IOHHBIX O6pa3OBaTeJH)HI>IX TEXHOJIOTHH. TpaIlI/IIII/IOH-
HbIe 00pa30BaTEJIbHBIC TEXHOJIOTUU IMPEICTABICHBI JICKIUIMU U CEMHHAPCKUMHU (IIPAKTHY e-
CKI/IMI/I) 3aHATHUSAMMU. I/IHHOBaIII/IOHHI)IG O6pa3OBaTCJII)HI)Ie TCXHOJIOTMU HMCIIOJIB3YKOTCS B BHIC
HIMPOKOTO NMPUMEHEHHS aKTUBHBIX U MHTCPAKTUBHBIX (OpM MpoBeacHUs 3aHsTuid. MHpopma-
IINUOHHBIC 06pa30BaTeJII>HI)I€ TCXHOJIOTMH PCAIM3YIOTCA IYTEM aKTHUBU3alIUU CaMOCTOSITEIILHOMI
paboTHI CTYJCHTOB B HH(GOPMAIIMOHHON 00pa30BaTeIbHOU Cpee.

7.2 3aHATHSA JeKINOHHOT0 THIIA

JIGKIMOHHBIA Kypc MpenarnoyiaraeT CUCTEMAaTH3MPOBAHHOE HM3JIOKEHHE OCHOBHBIX BO-
POCOB Y4eOHOrO IJIaHa.

Ha niepBoii nekmun ekTop 00s3aH NPEeayNpEanTh CTYACHTOB, IPUMEHUTEIBHO K KaKO-
My 6a30BOMYy yueOHMKY (yuyeOHHMKaM, yueOHbIM OCOOHIM) OyeT MPOUnTaH Kypc.

JIeKIMOHHBIN KypC OJKEH JaBaTh HauOOJbIINI 00beM HH(OpManuu U obecreunBaTh
6osee ri1y0OKOe MOHMMaHUE y4eOHBIX BOIIPOCOB IPU 3HAUMTENILHO MEHbILEH 3aTpaTre BpeMe-
HU, YeM 3TO TpeOyeTcsi OONBIINHCTBY CTYICHTOB Ha CAMOCTOSTEIbHOE H3YUCHHE MaTepHara.

7.3 3aHATHS CEMUHAPCKOI0 THUIIA

CeMuHapckue 3aHATHs MPEJCTaBISIIOT COOOH NeTaln3aluio JEKIMOHHOTO TeopeTude-
CKOI'o Marcepuaja, npoBOAATCA B LCIIAX 3aKPCIVICHUSA KypCa U OXBAaTbIBAIOT BCEC OCHOBHBLIC pa3-
JeJIBI.

OcHoBHOI (hopMOli TPOBENEHUS] CEMUHApPOB SBIAETCS OOCYXIeHHE Hambosiee Mpo-
0JIEMHBIX U CJIOXKHBIX BOIIPOCOB IO OT/EJIHBIM T€MaM, a Takke pa300p NpUMEpPOB U CUTYaIUi
B ay/JIMTOPHBIX yCJIOBUAX. B 00s3aHHOCTM mpemojaBaTesnsi BXOAST: OKa3aHHWE METOAMYECKOU
MOMOIIIM U KOHCYJIbTHPOBaHHE CTYIE€HTOB 110 COOTBETCTBYIOLUM TEMaM Kypca.

AKTHUBHOCTH Ha CEMUHAPCKUX 3aHATHAX OLUCHUBACTCA IO CICAYIOIIHUM KPUTCPUAM!

e OTBETHI Ha BOIIPOCHI, IIpeIIaraeMble MpernojaBaTenem;

* Yy4acTHE B TUCKYCCUAX;

e BBINOJHEHHE NMPOEKTHBIX U MHBIX 331aHUK;

e ACCHCTHpOBAHHE MMPETOaBATEI0 B IPOBEICHUH 3aHATHIHA.

OTBeT NoMKeH OBITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIOXKHBIM, COJIEp-
JKaThb CCBIJIKHM HAa UCTOYHHUKHU.

JloKJ1azpl U ONITOHUPOBAHHE JIOKJIA0B MPOBEPSIIOT CTENEHb BIAJCHUS TEOPETUUYECKUM
MaTepuaIoM, a TAK)Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKIACHHIA.
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OneHnnBanue 3aJaHui, BBIMOJTHEHHBIX HA CEMUHAPCKOM 3aHSITHH, BXOTUT B HAKOILJICH-
HYIO OILICHKY.

7.4 CamocTosiTesibHasi pa6oTa 00y4alIUXCA MO JUCHHUILIHHE (MOTYJII0)

CamocrosiTenbHas paboTa CTYIEHTOB — 3TO MPOIECC AKTUBHOIO, IIEJICHANPABIECHHOTO
NPUOOPETEHUS CTYICHTOM HOBBIX 3HAHUN, YMEHUHN 0€3 HEMOCPEACTBEHHOTO yUacTHs MPeroa-
BaTessl, XapaKTEePU3YIOUIUICS MPeIMETHON HampaBIE€HHOCTHIO, YQPEKTUBHBIM KOHTPOJIEM M
OILICHKOHW Pe3yJIbTaTOB JAESATEIbHOCTH 00YUYatoLIerocs.

[enu camocTosSITENHHOM pabOTHI:

e CHCTEMATH3allMs U 3aKPEIJICHUE MOJIYYECHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUUECKUX

YMEHUU CTY/ICHTOB;

e yriuyOJIeHHE U PaCIIMPEHUE TEOPETUUECKUX 3HAHMIA,
e (QopMupoBaHue yMEHHI UCIOJIb30BaTh HOPMATUBHYIO M CIPABOYHYIO JIOKYMEHTAIUIO,

CIICLIMAIBHYIO JTUTEPATYPY;

e pa3BUTHE MTO3HABATENbHBIX CIIOCOOHOCTEH, AKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTHU U

OpraHU30BaHHOCTH;

e (QopMupoBaHHE CAMOCTOSITEILHOCTH MBIIIJICHUS, TBOPYECKONH MHUIIUATUBBI, CIOCOOHO-

CTe! K caMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpealn3alig;

e Ppa3BUTHUE UCCIEI0BATEIbCKUX YMEHHI U aKaJeMUYECKUX HABBIKOB.

CamocTosiTennpHass paboTa MOXKET OCYIIECTBIATHCA WHIUBUAYAIbHO WM TPYINIaMu
CTYJIEHTOB B 3aBUCHMOCTH OT 1Ie7ii, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHON TEMATHKH.

TexHoyOrus OpraHU3aIld CaMOCTOSITEILHON pabOThl CTYIEHTOB BKJIIOYAET UCIIOIb30-
BaHME UH(POPMAIIMOHHBIX U MAaTEPUAIbHO-TEXHUUYECKUX PECYpPCOB YHUBEPCUTETA.

Kontponps pe3ynbTaToB BHEAyIUTOPHOW CaMOCTOSATEIBHOM pabOThI CTYJEHTOB MOXKET
MPOXOJIUTh B MUCHbMEHHOM, YCTHOM HIIM CMELIaHHOU GopMme.

CTyaeHTBl JODKHBI TMOJXOJUTh K CAMOCTOSITENHHOW paboTe Kak K HaWMBaKHEHIIEMY
CPENCTBY 3aKpeIJICHUS U Pa3BUTHUSI TEOPETUUECKUX 3HAHUM, BBIPAOOTKE €IMHCTBA B3TJISAI0B Ha
OTJACJIbHBIE BOMPOCHI Kypca, MPUOOPETEHUsI OMPECICHHBIX HABBIKOB M HCITOJIb30BAHUS TIPO-
beccuoHaNbHON TUTEPATYPHI.

7.5 MeToanuyeckue peKOMEeHAAUMHU I 00y4al0IMXCs M0 OCBOCHHUIO AU CHHUILIMHBI

[Tpu M3ydeHUM TUCLUIUIMHBI 00YyYarOIUMCS LEJIeCO00Pa3HO BBIMOIHATH CIEAYIOIIHe
PEKOMEHIalluu:

1. H3yueHue yuyeOHOMN AUCHUIUIMHBI TOJKHO BECTUCh CUCTEMAaTHUYECKH.

2. Tlocme m3ydyeHHst Kakoro-iaubo paszzena 1Mo ydeOHHKY WM KOHCIEKTHBIM MaTepuaiaMm
PEKOMEHyeTCsl IO MaMATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAEICHHUS, TTOH sI-
TUA pazzena.

3. Ocoboe BHMMaHUE ClIeJyeT YAEIUTh BBIIOJHEHUIO OTYETOB 10 MPAKTUYECKUM 3aHATHU-
M U UHJUBHUyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAaMOCTOSATENbHYIO paboTy.

4. Bcs TemaTuka BOIPOCOB, M3y4aeMbIX CaMOCTOSITENbHO, 33a€TCs Ha JIEKLIUAX Mpernojaa-
BareneM. M e aroTcs HICTOYHUKHU (B IEPBYIO O4Yepeb BHOBb M3/IaHHbIE B IEPUOIU-
YecKoW Hay4yHOW JuTeparype) ais Oosee AeTaabHOrO0 MOHMMAHUS BOIPOCOB, O3BYYEH-
HBIX Ha JIEKIUU.

[Tpu camocTosTeNbHOM MpopaboTKe Kypca 00ydaromuecs JOKHbL:

e IpPOCMATPHUBATh OCHOBHBIE ONPEETICHHS U (PaKThI;

e TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATHUM MaTepuana U JOIOJIHUTH
€ro C y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOU TEME JIMTEePaTypHhI;

e H3YUYUTb PEKOMEHJOBAHHYIO JIUTEPATYPY, COCTABIIATH TE3UCH], AaHHOTALIMA U KOHCIIEKTHI
HanOoJIee BaXKHBIX MOMCHTOB;

e  CaMOCTOSITENBHO BBIIOJIHATH 3aJJaHNUs, AaHAJOTUYHbIE ITPEATIaracMbIM Ha 3aHATHUSAX;
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e HCHOJIB30BAaTh AJIsI CAMOIIPOBCPKU MaTCpHUaAJIbL (bOHI[a OLCHOYHBIX CPCACTB.

8 MarepuajibHO-TeXHHYECKOe ofecrneyeHne, He0OXOAUMOe IJIsi OCYIIeCTBJIEHUS
00pa30BaTeJbLHOI0 MpoIecca Mo AUCHUILIUHE (MOYJII0)

8.1 JIuneH3noHHOEe M CBOOOJHO pacHpocTpaHsieMoe NMPOrpaMMHoOe olecredyeHue,
HCI0JIb3yeMoe NP OCYIeCTBJIEeHNH 00pPa30BaTeJIbHOI0 MPOLEcca M0 IUCHUIINHE

YHuBepcuter obecrieyeH HEOOXOTUMBIM KOMIUIEKTOM JIMIICH3HOHHOTO U CBOOOJHO
pacnpocTpaHseMOro MporpaMMHOr0 OOecleyeHusl, B TOM YUCJIE€ OTEYECTBEHHOrO IMPOU3BO -
CTBa.

CoctaB mporpaMMHOro ooOecnedyeHus, HeoOXOAMMOIro [UIl OCBOECHMS IUCLHIUINHBL,
NpUBEJCH Ha caiite yHuBepcutTeTa WWW.Knastu.ru/ Haw ynusepcumem / Obpazosanue /
11.04.04 Srexmponuxa u Hanosnekmpornuxa / Pabouuii yuebnwiii nian / Peecmp I10.

AKTyalnbHbIE Ha TEKYUIUH y4eOHBIH Toja PEeKBH3UTHI / YCIOBHS HCIOJIB30BAaHHS MpO-
IrpaMMHOT0 o0ecrieueHus npuBeeHb! Ha cTpanuie T -ynpaBieHus Ha caliTe yHUBEpCUTETA!

https://knastu.ru/page/1928

8.2 YueOHo-s12a00paTopHOE 000pyI0BaAHHUE

AynuTtopus HaHMe(iZggg:fO?;IHHI;TOpHH Ucnonszyemoe o6opyaoBaHue

211/3 JIaboparopus komnbioTepHo- | Ilepconansubie kommnbioTepsl Intel Core i3-4330
ro npoektupoBanus u moae- | 3,5 1T, O3Y 4Tb
JUPOBAHUS

8.3 Texnnuyeckue U 3JIeKTPOHHBIE CPEACTBA 00yYCHUA

JleKuMOHHbIE 3aHATHS.

AynuTopuu i JCKIUOHHBIX 3aHIATHH YKOMIUIGKTOBAHBI MeOEIbI0 U TEXHUYCCKUMHU
cpencTBaMu OOYYCHWS, CIIYXAIIMMH IS TPEICTaBIeHUs y4eOHOH wuH]opManuu OOoJbIIoif
aynmutopud (HaOOpBI JIEMOHCTPALIMOHHOTO 00O0pyJdoBaHHs (TPOCKTOP, AKpaH, KOMIIbIO-
Tep/HOYTOYK), y4eOHO-HATIISAIHBIE TOCOOMS, TEMAaTHYECKHIE HILTFOCTPAIIHH).

IIpakTH4Yeckue 3aHATHUS.

AynuTopuu s MPAKTUYECKUX 3aHATUH YKOMIUIEKTOBAHBI CIIEIUATM3UPOBAHHOW Me-
0eNbI0 M TEXHUYECKUMH CPeICTBaMU 00y4deHus (IPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

CamocrosiTenbHas padora.

[TomemeHus 11 caMOCTOSTENbHOM pabOThl OCHAILIEHBI KOMIBIOTEPHOM TEXHUKOH ¢
BO3MOKHOCTBIO TIOJKITIOYEHHS K ceTH «VHTepHET» U JOCTYIOM K AJIEKTPOHHOW WH(pOpMAIH-
OHHO-0Opa3oBarenbHO cpene KHATY:

e 3ai 3nexkTpoHHoi nH@opmanuu HTb KHAT'Y;
e KOMIIBIOTEpHBIE KJIacchl (PaKyabTeTa.

9 Unble cBeaeHNA

Metoanyeckue peKOMEHAANMH MO0 O0YYECHHIO JIMI C OTPAHNYCHHBIMH BO3MOKHO-
CTSIMM 310POBbSI M HHBAJIN/I0B

OcBoeHMEe TUCIUILIMHBI 00YYaOIUMHUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU 3/10POBbS
MOKET OBITh OPTaHM30BAaHO KaK COBMECTHO C IPYTUMHU OOYy4alolMMUCS, TaK U B OTAENIbHBIX
rpynnax. [Ipennonararorcs crenuanbHble YCIOBUS JUIS MOJTYYeHHUsT 00pa3oBaHUS 00ydyaroniu-
MUCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/10POBbSI.

ITpodeccopcko-nie1arornueckuii CocTaB 3HaKOMHUTCS € TICUXO0JIOT0-(DU3HOIOTMYECKUMU
0COOEHHOCTSIMU O00Y4YaroIIMXCS WHBAJIMUIOB U JIUI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 370p O-
Bbs, MHIUBU/yalbHBIMU NIPOTPAMMaMU peabUIUTAMU WHBAINIOB (1Ipu HanuuuK). [Ipu HeoO-
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XOJAUMOCTH OCYIIECTBIISACTCS TOMOTHUTENbHAS MOAACPIKKA MPENoIaBaHus ThIOTOPAMH, MCUX O-
JIOTaMH, COIIMANbHBIMUA PAOOTHUKAMU, MPOIIEIITUMHU MOATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBUU ¢ METOIMYECKHUMH peKoMeHaanusMu MunoOpHayku PO (ytB. 8 ampe-
s 2014 r. N AK-44/05BH) B Kypce Hpearoyiaraetcsi MUCIoiab30BaTh COIMAIbHO-AKTUBHBIC H
peduieKCUBHBIE METO/bI O0YyYeHHS, TEXHOJOTHMH COLUOKYIbTYPHOW peadMIMTAIMN C LEIbI0
OKa3aHHs MOMOIIM B YCTAHOBJIEHUU IMOJTHOLIEHHBIX MEXKIMYHOCTHBIX OTHOIICHHH C JAPYyrUMHU
CTYJACHTaMH, CO3AaHUUA KOM(POPTHOTO MCUXOJIOTMYECKOTO KIMMaTa B CTYACHUYECKOH rpymime.
[TonbGop u pazpaboTka yuyeOHBIX MaTEPHAIOB MPOU3BOASATCS C YUETOM IMPEJOCTABICHUS MaTe-
puaia B pa3NUYHBIX (opMmax: aynuaibHOW, BH3YaJbHOW, C HCIOJIb30BAHUEM CIICIHAIbHBIX
TEXHUYECKUX CPEJCTB U MH(OOPMAIMOHHBIX CUCTEM.

OcBoenue nucuuniauHel aunamu ¢ OB3 ocyiecTBiasercs ¢ UCIONb30BaHUEM CPEJICTB
00y4eHus 00I1Iero u CrenuanbHOTO Ha3HaueHHs (IEPCOHATBHOTO U KOJIEKTUBHOTO UCIOJIb30-
BaHus1). MaTepuaabHO-TEXHUUYECKOEe 00ecledeHne MmpelycMaTpUBaeT MPHUCIOCOOICHUE ay/IH-
Topuii K Hy>k11am jun ¢ OB3.

dopma mpoBeJeHUs aTTECTALlUU JI CTYICHTOB-UHBAIHNIOB YCTAHABIMBACTCS C YUYETOM
WHIUBUAYAIBbHBIX Ncuxoduszndeckux ocobenHocteit. s crynentoB ¢ OB3 npemycmarpuBa-
eTcs focTynHasi opMa MpeJOCTABICHHS 33/1aHUH OLIEHOYHBIX CPEJICTB, & UMEHHO:

e B IEYATHOM WM DIEKTPOHHOH ¢dopme (AN UL C HApYHICHUSMU OMOPHO-

JIBUTATEJILHOTO aIlapara);

e B IEYaTHOU (popMe WM STEKTPOHHON GopMe ¢ YBEITMYSHHBIM HIPUPTOM U KOHTPACTHO-

CTBIO (IUIsl JIUL C HAPYUIEHUSIMHU CIyXa, PeUl, 3peHus);

e METOJOM UTEHHUS aCCUCTEHTOM 3aJaHus BCIYX (IS UL C HAP YILICHUSIMU 3PEHUS).

CryneHTaMm ¢ MHBAIMIHOCTHIO YBEJIUUMBAETCA BPEMsl HA MOJITOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHI. J[J1 TaKMX CTYAEHTOB IpeaycMaTPUBAETCS JOCTYIHAas (popMa MpeaocTaB-
JIEHUsl OTBETOB Ha 3aJ]aHusl, @ UMEHHO:

e MHCHbMEHHO Ha Oymare UM HaOOpPOM OTBETOB Ha KOMIIbIOTEpE (IJIs UL C HAPYIICHU -

MU ClIyXa, peun);

e BBIOOPOM OTBETA U3 BOZMOXHBIX BAPUAHTOB C UCIOJIb30BAaHUEM YCIIYT aCCUCTEHTA (IJIs

JIMI] C HApYLIEHUSIMU ONIOPHO-/IBUTAaTEIbHOTO alapara);

e  YCTHO (IJIS1 JIUII C HAPYIIEHUSIMH 3PEHHS, OIOPHO-IBUTAaTEIHLHOTO anmnapara).

[Ipn HeoOxoaumocTH Il 00YyYaroIIMXCsl ¢ MHBAJIUIHOCTHIO MPOLIEypa OLEHWBAHUS

PE3yNbTATOB 00yUEHUS MOKET MPOBOAUTHCS B HECKOJIBKO ATAIOB.
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