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1 OOume mooKeHus

Pabouass mporpamma u (OHI OLEHOYHBIX CPEACTB TUCIUIUIMHBI «JnarHoCcTHYeCKue
MEAMIIMHCKHE alllapaTbl U CUCTEMbI» COCTABIIEHBI B COOTBETCTBUU C TpeOOBaHUSAMU (enepalib-
HOTO TOCYJapCTBEHHOTO 00pPa30BaTEIBLHOTO CTAaHJAPTA, YTBEPKIACHHOTO MpUKazoM MHHHCTEP-
cTBa oOpa3oBanus u Hayku Poccutickoit @eneparuu Ne Ne 950 ot 19.09.2017, u ocHOBHO# Tpo-
deccroHanpHON 00pa3oBaTeabHON Mporpammbl «HX)EHEpHOE AEI0 B MEIUKO-OMOIOTHIECKON

npakTuke» 1o HamnpasieHuo 12.03.04 buorexHuyeckre CUCTEMbl U TEXHOJIOTHH.

3agaqn [Tony4yenue npeacTaBieHni 00 OCHOBHBIX (PU3MUYECKUX METO/IaX, UCTIOIb3ye-
ARCHHILINHEI MBIX B MEIMIIMHCKON TEXHUKE JJI UCCAeA0BaHUS (YHKIIMOHATBLHOTO COCTOS-
HUs OpraHu3Ma 4eJI0BEKa
OcHoBHbIE MeTo/b1 ONTy4eHus: AMArHOCTUYECKOM nHpOopMau
pasaenbl / TeMBI | OGOGIIEHHBIE CTPYKTYPHI SIEKTPOHHON MEIHIMHCKOH armapaTypsl Ha HpH-
AUCIHUIITAHBL Mepe 3J1EKTPO(PU3NOIOrHIECKON ¥ (POTOMETPUUECKOM anmaparyphbl
Cwem anexrpodusnonornyeckoit nuopmau
YcrpoiicTBa conpsikeHHs eKTPO(GU3NOIOrHYECKO anmnapaTypbl ¢ OpraHu3MOM
YcTpoiicTBa conpsikeHns (POTOMETPHUECKUX CUCTEM C OPTaHU3MOM

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C HHAMKATOPAMM JOCTHKEHUSI KOMIIeTeHIHii

HpOHGCC HU3Y4YCHUA AUCHHUILINHBL ((I[I/IaFHOCTI/ILIGCKI/IC MCIUIIMHCKUC almnapaTsl U CUCTC-
MBbD» HampasjeH Ha (opMHUpOBaHHE cleayromux kKomneTeHnuii B coorserctBuu ¢ ®I'OC BO u
OCHOBHOM 00pa3oBaTeIbHOM MporpaMmoi (Tabnuma 1):

Ta6mmma 1 — KoMneTeHImu 1 MHANKATOPHI UX TOCTHXKCHUS

Ko 1 nHaumenoBanue
KOMIIETEHIINHU

Nuaukatopel JOCTUKEHUS

[Inanupyemsble pe3yiabTaThl 00yye-
HUSI 110 IMCIMIUINHE

ITpodeccuonanbhble

IIK-2 Cnocoben
BBIMOJIHATH OIEHKY
COCTOSIHUS ¥ HAJTaJIKy
o0opynoBaHus 61o-
TEXHUYECKHUX CUCTEM
MEIUIIUHCKOT0, KO-
JIOTUYECKOro U OHo-
METPUYECKOTO Ha3Ha-
YeHUs

[IK-2.1 3HaeT MPUHIIMITHI
KOHCTPYHPOBaHUSI 000pYA0BaHUS
OMOTEXHUYECKUX CHCTEM MEJIH-
IIUHCKOTO, 9KOJIOTHYECKOT0 U
OMOMETPUYECKOTO Ha3HAYCHHS
[1K-2.2 YMeer npoBOIUTH
OIICHKY COCTOSTHUSI 000pyT0BaHUS
OMOTEXHUUYECKUX CHCTEM MEJIH-
IIUHCKOTO, 9KOJIOTHYECKOT0 U
OMOMETPUYECKOTO Ha3HAYCHHS
[1K-2.3 Bmangeet HaBBIKAMH
HaJaJKu 000pyI0BaHUs OUOTEX-
HUYECKUX CUCTEM MEIUIIUHCKOTO,
HKOJIOTMYECKOTO ¥ OMOMETpHUye-
CKOTO Ha3HAYCHUS

3HaTh NPUHLMIIBI pabOThI IUAarHO-
CTHYECKMX MEAMIIMHCKUX anmnapa-
TOB M CUCTEM

YMeTh BBINOIHATH PabOTHI MO JHa-
THOCTUYECKUX MEAULIMHCKHUX arla-
paToB U CUCTEM

Bnagers HaBBIKAMM 1O HaJagKe U
06CJ'Iy>KI/IBaHI/IIO JUAarHOCTHUYCCKUX
MCIUIHUHCKUX alIiapaToB U CUCTEM

3 MecTo TMCHUTLIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

JlucuumuiHa BXOJUT B cocTaB 0s0ka 1 «Jlucuurinasl (MOAYIH)» U OTHOCUTCA K YacTH,

00s13aTeIbHON YacTH.

MecTto aucuMIuIMHbI (3Tan GOPMUPOBAHUS KOMIIETEHIIMHM) OTPaXXeHO B cxeme (hopmu-
pOBaHUS KOMIETEHIUH, NPEICTABIEHHON B NOKyMeHTe OyenouHvle mMamepuavl, pa3MeLIcH-
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HOM Ha caiite yHuBepcutera WWw.knastu.ru / Haw ynusepcumem / Obpazosanue / 12.03.04
Buomexnuueckue cucmemvi u mexrono2uu /Oyenounvle Mmamepuanvl).

JucuuiuinHa «JIMarHoCTHYECKUEe METUIIMHCKHE alapaThl ¥ CUCTEMbI» YaCTHYHO Peaslu-
3yercss B (hopMe MPaKTHYECKOW MOATOTOBKHU. [IpakTHyeckas MOAroTOBKAa OPraHU3yeTCsl MyTeM
NPOBE/ICHUS / BBIMOJHCHUS TPAKTUUYCCKUX 3aHATHIH, TAOOPAaTOPHBIX pabOT, BHIMOJIHEHHUS KypCO-
BBIX TIPOCKTOB, UHBIX BHIOB YUEOHOH NIEATEITLHOCTH.

[TpakTHueckas NOATOTOBKA PEAM3yeTCsl HA OCHOBE:

[Tpodeccuonanpusiii ctanaapt 26.014 «CITELIMAJIMCT B OBJIACTU PA3SPABOTKHWU,
COITPOBOXJEHUA 1 UHTET'PALIMN TEXHOJIOTMYECKUX IMTPOLIECCOB U IMTPOU3-
BOJICTB B OBJIACTU BUOTEXHUUYECKNX CUCTEM U TEXHOJIOT Mily». O606meHHas
TpynoBas GyHkius: A. Pa3paboTka u MHTErpamus OMOTEXHHUYECKUX CHCTEM W TEXHOJIOTHH, B
TOM YHCJIE MEJUIIUHCKOTO, IKOJIOTHYECKOTO U OMOMETPUICCKOTO HA3HAYCHHS.

4 ConeprxaHue TUCHUILIHHBI (MOIYJIfA), CTPYKTYPHUPOBAHHOE MO TEMaM
(pa3zaesiaM) ¢ ykazaHueM OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHUX
4acoB M BUIOB Y4eOHOH padoThI

4.1 CTpykTypa H cojep:KaHHe TUCIUIIHHBI 1J151 04HOiIi (popMBbI 00yUeHHst

JucuurinHa «J{narHocTudeckre MEIUIMHCKUE anmnapaThl ¥ CUCTEMbD» U3ydaeTcs Ha 4
Kypce(ax) B 7 cemecTpe.

Obmas TpynoEMKOCTh JUCIUILIUHBI cocTaBisieT 4 3.e., 144 4., B TOM uncie KOHTaKTHas
paboTa 00yJaroIuXCcs ¢ mpernogaBareneM 64 4., mpoMeXyTouHasi aTTecTalus B GopMe 3a4era ¢
OIICHKO#1, CAMOCTOsITEJIbHAS pab0oTa 00YUAIOIIMXCSL.

Bunel yueGHoI paboThl, BKIIIOYAsi CAMOCTO-
ATEJIbHYIO paboTy 00yJarommxcs 1 Tpyao-
€MKOCTb (B yacax)

KonrakTHas paboTa npemnoaaBa- CPC
HanmeHnoBaHue pa3zienoB, TEM U cOJepKaHUE Ma- TeJs ¢ 00YYAIOIIMMUCS
Tepuaa Jlekiuu | Cemmuap- | JlaGopa-
CKue TOpHBIE
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)

Pasznen 1 MeToabl noJiy4eHus1 AMArHOCTHY e-
CKOM MH(pOpMaLMHU

Tema 1. buosiornueckuii 00bEKT KaK 00OBEKT UC-
cienoBannsa. CucremMa METOIOB MEIUKO- 1
OHOJIOTUYECKUX UCCIIENOBAHNUNA

Tema 1.2 DnexTpodusnonornyeckue u GoToMer-
PUUYECKUE METOJIbI

Mopdonoruueckas v GyHKINOHATIBHAS CIIOXK-
HOCTb OMOJIOrH4ecKOro 00nekTa. CI0KHOCTD U3- 4
MEPEHHUS MTapaMeTPOB COCTOSIHUS OpraHu3Ma

W3ydeHne TeoOpeTHUeCKUX Pa3aeNoB TUCIUTUINHEI,
MOJITOTOBKA K 3aHATHIM CEMUHAPCKOTO THIIA, TIO/I-
TOTOBKa U 0pOopMIIEHHE pacyeTHO-TpapuIecKon
paboTHI

16

Paznen 2 O0001IeHHbIE CTPYKTYPHI JI€KTPOH-
HOM MEJUIMHCKOH aNnaparypsbl Ha IpuMepe
3JIEKTPO(PU3HO0I0THYeCKO U (poTOMeTpHYe-
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HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

CKOIl annmaparypbl

Tema 2.1 LleneBbie GyHKIMH 3IIEKTPOPUZNOTIOTH-
4ecKor U (hOTOMETPUUECKOW METUIIMHCKOW TEXHHU-
KH.

Tema 2.2 O6001IEHHBIE CXEMBI JIEKTPODHU3N0IIO-
TUYECKHX U (OTOMETPUICCKUX UCCIICTOBAHMIA

DIeKTPOPHU3NOTOTHYECKIE NCCIICTOBAHMS

M3yueHne TeOpeTUIECKUX Pa3IesiOB TUCIUILIH-
HBI, TIOJIFOTOBKA K 3aHITHIM CEMHUHAPCKOTO THIIA,
MOJrOTOBKA U 0(hOpPMIICHHE paCUETHO-
rpaduueckoit paboThI

16

Paznen 3 Cbhem 3i1eKTpoQU3HOI0THYECKOM
HHpopmanuu

Tema 3.1 DnexTpuyeckue ABJICHHS B )KMBOM Opra-
HU3ME. DJIEKTPUUYECKUE IPOLECCH] Ha Y4acTKe
KOKHO-DJIEKTPOJIHOTO KOHTAKTA.

Tema 3.2 MeTo1bl U3MEpEHUS UMIIeIaHCa OMOTKa-
HEH.

Tema 3.3 DIeKTPOEMKOCTHBIE METOIBI (PU3HOIIO-
THYECKUX UCCIIEI0OBaHUN

Tema 3.4 MeTo1bI perucTpaiu OModJIeKTpUIe-
CKMX MOTEHIIMAJIOB

Tema 3.5 CucreMsl OTBeAeHUS OHOIIOTEHI[NATIOB

Tema 3.6 /luarnoctuyeckue noxka3aTesu, peru-
CTpUpPYEMBIE IEKTPO(PU3HOIOTHIECKUMU METO1a-
MU

I[I/IaFHOCTI/IKa BHGKTqueCKOﬁ AKTUBHOCTH CE€paLa
YCIOBCKa

I[I/Ial" HOCTHKA MBIIIIEYHON aKTUBHOCTH

JlnarHocTHKa 31IEKTPUYECKON aKTUBHOCTH MO3Ta
yeJIoBeKa

M3mepeHne conpoTUBIEHUS Tela

W W W w

Cucremsl OTBEICHUI 6I/IOHOTCHI_[I/I8.J'IOB

W3ydeHne TeoOpeTHUeCKUX Pa3AeNoB TUCIUTUINHEI,
MOJITOTOBKA K 3aHITHIM CEMUHAPCKOTO THIIA, TIO/I-
TOTOBKa U 0pOopMIIEHHE pacyeTHO-TpapuIecKon
paboTHI

16

Pa3nes 4 YcrpoiicTBa conpsizkeHHs JIEKTPO-
(usnosiornyeckoi annapaTypsl ¢ OpraHu3MoM

Tema 4.1 DKBUBaJIEHTHBIE CXEMBI KOYKHO-
AJIEKTPOIHOTO KOHTakTa. Kimaccudukamms Hakox-
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Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HanmeHnoBanue pa3zenoB, TEM U coJlepKaHUE Ma- TeJs ¢ 00YJAIOIIUMUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOPHBIE
(npaktu- | 3aHATHS
YeCKue
3aQHSITHSL)

HBIX U MTOAKOXXHBIX 3JICKTPOIOB.

Tema 4.2 ApredakTsl HIEKTPOIHBIX CUCTEM.
KomOuHupoBaHHbII METO/| HCCIIeJ0BaHUS 110~ 1
IPEIIHOCTEHN IEKTPOPU3NOIOTHUECKIX METOIOB.

Tema 4.3 TunoBble KOHCTPYKIIUU JEKTPOJIOB JIJIs
EKTPOPUZNOIOTHUECKUX HCCeT0BaHUN. CXEeMBI 1
MTOBEPKHU MMapaMETPOB JIEKTPOIOB.

Tema 4.4 BxoaHble LIeNU YCTPOUCTB PErUCTpaLlun
oronoreHmanoB. OCOOCHHOCTH MPOCKTUPOBAHUS 2
YCUJTUTEIICH OMOTIOTCHITNAJIOB.

[IpoexTupoBaHKe BXOJHBIX KACKa/10B yCUIUTENEH
OMONOTEHIIMAJIOB.

W3ydeHne TeOpEeTHISCKUX PA3/IeIOB TUCIUTLIH-
HBI, TIOATOTOBKA K 3aHATHSIM CEMHHAPCKOTO THIIA, 16
MOJITOTOBKA U 0POpPMIICHHE pacUCTHO-
rpadudIecKoi paboThI

Paspnen S. YcrpoiicTBa conpsizkenus poromer-
PHYECKHX CHCTEM € OPraHU3MOM

Tema 5.1 OnTHKO- NEKTPUUYECKUE U3MEPUTETb-
Hble peoOpa3oBaTesn

Tema 5.2 V35bI U 371€MEHTHI ONITUKO-
AIIEKTPUUYECKUX U3MEPUTENBHBIX ITpeodpa3zoBare-
neil. OcoOEHHOCTH MPOEKTUPOBAHUS KapIHOMO-
HUTOPOB

M3mepenne 3J1eKTpOOKYJIOrpaMMBbl 4

V31161 ¥ 37IEMEHTBI ONTUKO-3JIEKTPUUECKUX U3MEPHU-
TEJILHBIX IIpeoOpa3oBaTesne

W3yueHne TeOpeTUIECKUX Pa3IesIOB TUCIHILIH-
HbI, IOATOTOBKA K 3aHATUSM CEMHHAPCKOI'o THIIA, 16
MOATOTOBKA U 0()OPMIICHHE PACUETHO-
rpagudeckoil paboTbl

UTOoIro
10 JUCHUILIMHE

32 16 16 80

* peasin3yeTtcs B GopMe MPaKTHIECKOM MOATOTOBKH

5 OuneHo4HbIe CpeacTBa IS IPOBeIeHNs TeKYIIero KOHTPOJIsl U
NPOMEKYTOYHOM aTTecTANMU 00y4al0IHXCS M0 JUCHHILIHHE (MOLYJII0)

@oHABl OIEHOYHBIX CPEACTB JJIsi MPOBEACHUS TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH WU
MPOMEXYTOUYHON aTTECTAIMU OOCYXIAIOTCS M YTBEPXKIAIOTCS Ha 3aceqaHuu kadenpsi. [lo-
HBII KOMIUIEKT KOHTPOJIBHBIX 3a/IaHUN U UHBIX MAaTEPHAIOB, HEOOXOAUMBIX JJIsI OICHUBAHUS
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pe3yabTaToOB 00Y4YEeHHUS MO JUCHUILIMHE (MOAYIIO) XpaHUTCS Ha Kadeape-pa3padboTunke B Oy-
Ma)KHOM WJIN 3JICKTPOHHOM BHUJE, TaKkKe (POHIBI OIIEHOYHBIX CPEJCTB AOCTYIHBI CTYJICHTaM B
JUYHOM KabuHeTe — pasfies yueOHO-METOANUECKOe 00eCIIeUeHHUE.

6 YuedHO-MeTOAMYECKOEe M HHPOPMALMOHHOE 00ecedeHHe TUCIUTITUHBI
(MoayJin)

6.1 OcHoBHasl M IONOJTHUTEIbHAS JIUTEpaTypa

[lepeyeHb peKOMEHIyEeMON OCHOBHOM M JIOTIOJHHUTEIBHOM JINTEpATyphl MPEICTABICH Ha
caiite yHuBepcurera WWW.Kknastu.ru / Haw ynusepcumem / Obpazosanue / 12.03.04 Buomexnu-
yeckue cucmemvl u mexuonoeuu / Pabouutl yueouwii nian / Peecmp aumepamypul.

6.2 MeToauyeckue yKa3aHUs JJIsI CTYI€HTOB 110 OCBOEHUIO JUCIUTIMHBI

Pa3M€H_IeHBI B JIMYHOM KaOHHETE CTyACHTA B pa3aciic y‘le6HO-MeTO,HI/I‘IeCKI/Ie KOMIIJICKCBI
JUCILMITIINH.

6.3 CoBpemeHnnblie npodeccuoHaTbHbIE 023bI JAHHBIX U HH(POPMAIIMOHHBIE
CIIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPHU 0CYLeCTBIEHUH 00pa30BaTeIbHOI0
npouecca no JUCHUIINHE

Kaxxnomy obyvarommmycst odecriedeH noctym (yIaleHHbBIH JOCTYIT), B TOM YHCJIE B CITY-
Yyae MPUMEHEHUs JIEKTPOHHOrO OOyuYeHUs, TUCTAHIIMOHHBIX 0Opa30BaTEIbHBIX TEXHOJOTHMA, K
COBPEMEHHBIM MPOPECCHOHATBHBIM 0a3aM JaHHBIX W WH(POPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPbIMH Y YHUBEPCUTETA 3aKJIFOUEH JOTOBOP.

[lepeueHs pekOMEHIyeMBIX TPOPECCHOHATBHBIX 0a3 NaHHBIX W WH(GOPMAIMOHHBIX
CMPaBOYHBIX CHCTEM TPEICTABJICH Ha caiiTe yHuBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem
/ Obpaszosanue / 12.03.04 Buomexuuueckue cucmemsl u mexuonoeuu / Pabouuii yueonwiii niawn /
Peecmp O5C.

AxTyanbHasg nHGOpMAIIUS 10 3aKIF0OUEHHBIM Ha TEKYIIUM y4eOHBIN TOJ TOTOBOpaM IMpH-
BeJieHa Ha cTpanulie Hayuno-rexaunueckoit oudmmnorexu (HTH) Ha caifte yauBepcurera

https://knastu.ru/page/3244

6.4 IlepedeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOCHUS THUCHMILINHBI (MOIYJIs1)

Ha ctpanuue HTB mM0xHO BOCIOJIB30BaThCsl MHTEPHET-PECYpCaMU OTKPBITOIO JOCTYIA
10 YKpYNHEHHOH rpynne HanpasieHuil u crneuuansHocteil (YI'HC) 12.03.04 buomexnuueckue
cucmemvl U MEXHONO2UU

https://knastu.ru/page/539
7 OpraHM3aun0HHO-ne)1ar0rnqec1me ycioBus

Opranmzanys 00pa3oBaTEeIbHOTO MPOIIECCa PETJIAMEHTUPYETCS] YICOHBIM TIJIAHOM M pac-
MUcaHUeM y4eOHBIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckuid. s Bcex BUAOB
AyAUTOPHBIX 3aHATHIN aKaJIEMUYECKHI Yac YCTAHABIMBAETCS MPOJOJKUTEIHHOCTRIO 45 MUHYT.

[Ipu dbopmupoBaHum CBOEH WHAMBHIYAIBLHOW 00pa3oBaTENbHON TpaeKTOpHH OOydaro-
IIUICS IMEET TIPaBO Ha Mepe3adeT COOTBETCTBYIONMIMX AUCIUILIAH B TPO()ECCHOHATBEHBIX MOTY-
JIeil, OCBOEHHBIX B MPOIIeCcCe MPEANIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKIaeT 00ydJarole-
rocsi OT HEOOXOMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.


http://www.knastu.ru/
http://www.knastu.ru/
https://knastu.ru/page/3244
https://knastu.ru/page/539

7.1 OOpa3oBaTebHbIC TEXHOJIOTHHU

VYyeOHbIi MpoIecc NpH MpenoJaBaHuid Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaIU-
IIMOHHBIX, HTHHOBAIIMOHHBIX M HMH(OPMALMOHHBIX 00pa30BaTENbHBIX TEXHONOTUH. TpaguunoH-
HBIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTEe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HIUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (OPM IpoBeneHus 3ausaTuil. MTHpopMannoHHbIe
o0pa3oBaTe/bHbIE TEXHOJIOIMH DPEATU3YIOTCS IyTeM aKTUBU3ALUMU CaMOCTOSTENbHON paboThl
CTYZICHTOB B MH(OPMAIIMOHHOHN 00pa30BaTeNbHOI cpefe.

7.2 3aHATHA JeKIUOHHOI'0 THUIIA

JIeKuMOHHBIN Kypc IpeIoyiaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB y4eOHOr0 IJIaHa.

Ha niepBoii iekumu J1eKTop 00s513aH NpeAYNpPEeaUTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
0a30BOMY y4eOHUKY (YUeOHMKAaM, y9eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HAaMOONIbIIHMK 00beM WHpOpMaNUU U 00ecneunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB P 3HAYUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4yeM 3TO TpedyeTcsi OOJIBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITENIbHOE U3yUEHUE MaTepraa.

7.3 3aHATHS CEMHHAPCKOI0 THNA

CeMMHApCKUE 3aHATHS IPEICTABIIAIOT COO0H ETANU3AHUIO JIEKIIHOHHOTO TEOPETUYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC Pa3/IeIbl.

OcHoBHOW (hopMOHi TPOBECHHUS CEMHHAPOB SBISIETCS 00CYXKIeHHEe Hanboee mpooiieM-
HBIX ¥ CIIOKHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TaKke pa3dop NMPUMEPOB U CUTYalMd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TIpemnojiaBaTesisi BXOIAT: OKa3aHUE METOJUYECKOM Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB MO0 COOTBETCTBYIOLIMM TeMaM Kypca.

AKTUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOTIPOCHI, MPeIaracMble MPenoaaBaTeeM;

* y4acTHe B JUCKYCCHAX;

* BBITTOJIHEHHE MTPOEKTHBIX U MHBIX 3aJaHUH;

* ACCHCTHPOBAHME TPENOIABATENIO B IPOBEICHNUN 3aHATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jloknazel U ONIIOHUPOBAaHHE JOKJIAJ0B HPOBEPSIOT CTENEHb BIAJCHUS TEOPETUUYECKUM
MaTepHajioM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHuE 3aJaHU, BBHIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOAMT B HAKOIUICH-
HYIO OILICHKY.

7.4 CamocTtosiTeqibHAs pad0Ta 00y4aIOIMXCH MO JUCUUILUTHHE (MOTYJIIO)

CamocrosrenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, LEJIEHAIPAaBIEHHOTO
nproOpeTeHus CTYIEHTOM HOBBIX 3HaHHUH, yMEeHUI 0e3 HEeMOCPeICTBEHHOTO Y4acTHsl Mpernoa-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ybTaToB AEATEILHOCTH 00yUYaroIerocs.

[{enu camocTOsATENbHOMN pabOTHI:

* CUCTEMAaTHU3alMs U 3aKPEIUICHUE MTOJIYYEHHBIX TEOPETUUECKUX 3HAHUI U NMPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJeHue U pacliipeHle TeOPeTUIeCKUX 3HAaHUM;

- (hopMHpOBaHHE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIEUAJIBHYIO JINTEPATYPY;



* pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKON MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aluHy;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIIAMH CTY-
JICHTOB B 3aBHCUMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHoorust OpraHu3ay CaMOCTOSTEIbHON pabOThI CTYJEHTOB BKIIIOYAET UCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYyAMTOPHOW CaMOCTOSATENIBHOW pabOThl CTYIEHTOB MOXKET
IPOXOJUTH B MMCbMEHHOM, YCTHOW MIJIM CMELIaHHOH (opme.

CryneHTbl J0JDKHBI NOJXOAUTh K CaMOCTOSATENBHOM paboTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKPEIJICHUS U PA3BUTUS TEOPETUUYECKUX 3HAHMH, BHIPAOOTKE €AMHCTBA B3IJIAZ0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPEIEICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTypPHI.

7.5 MeToauueckue PECKOMEHIAUNHA NJIS OﬁyanOIIII/IXCﬂ 0 OCBOCHHUIO JTUCHHUIIIMHBI

[Tpy M3y4YeHWH IUCIUIUIMHBI OOYYarOIIMMCS IEJIeCO00pa3HO BBITOJHATE CICIYIOIIHE
PEKOMEH 1aIU U

1. U3ydyeHue yueOHON AUCUUIIIMHBI JOJHKHO BECTHCh CUCTEMATHUECKH.

2. Ilocne u3ydeHHs Kakoro-auobo paszzena mo y4eOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PCKOMCHAYCTCA 110 IMMaMATHU BOCIIPOU3BECTU OCHOBHBIC TCPMUHBI, ONIPCACIICHUA, ITIOHATHA pa3aciia.

3. Oco0oe BHUMaHHE CIEAYET yICIUTh BHITOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
AM 1 UHANBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaAMOCTOATCIIbHYTO pa60Ty.

4. Best TemMaTuka BONPOCOB, M3YYaeMbIX CAMOCTOSITEIIBHO, 3a/1a€TCs Ha JICKIUSAX MPETo-
naBatesieM. MM e aroTcs UCTOYHMKU (B IEPBYIO OY€pe/lb BHOBb M3/IaHHBIE B EPUOANUECKON
HAYYHO JTuTeparype) uis 6ojee AeTaIbHOTrO MOHUMaHHs BOIIPOCOB, 03BYYCHHBIX Ha JICKIINH.

[Ipu camocTosTensHON TPOpaboTKe Kypca 00yJaromuecs T0JDKHBL:

* IPOCMATPHUBATh OCHOBHBIC ONPE/ICICHUS U (DAKTHI,

* IOBTOPUTDH 3aKOHCHeKTHp0BaHHBIﬁ Ha JICKOHMOHHOM 3aHATUH MaTCpual U JOIOJIHUTH
€ro C Y4eTOM peKOMEHIOBaHHOH M0 JaHHOW TeMe JTUTepaTyphl;

* UIBYYUTH PEKOMCHIAOBAHHYIO JIUTCPATYPY, COCTABIIATH TC3NCHI, aHHOTAINU U KOHCIICKThI
Hanbosee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIBHO BBIMMOJHATE 3aJIaHUS, aHAJIOTUYHBIC MTPCAJIaracMbIM Ha 3aHATHUAX

- UCMOJIb30BAaTh JJISI CAMOINIPOBEPKH MaTepHalibl (POHA OIEHOYHBIX CPEJICTB.

8 MarepuajibHO-TeXHHYECKOe oDecrevyeHne, HeoOX0TuMoe JIJIsl OCYIIeCTBIIECHHUSI
00pa30BaTeJIbLHOrO MPoIEcca Mo JUCHUILINHE (MOTYJII0)

8.1 JIunmeH3MOHHOE U CBOOOTHO PACIIPOCTPAHsIEMOe MPOrPaMMHOe oDecreYeHue,
MCMOJIb3yeMOoe MPH OCYLIeCTBJIEHHH 00Pa30BaTeLHOIO0 Mpoiecca
10 TUCIMIIHHE

YHuBepcuTeT oOecredeH He0OXOMMBIM KOMITJIEKTOM JIMIIEH3HOHHOTO M CBOOOIHO pac-
IPOCTPaHSIEMOro MPOTrPaMMHOTO OOECIeUeHusi, B TOM YHUCJIE OTEYECTBEHHOTO MPOMU3BO/ICTBA.
CoctaB TporpaMMHOTO OOecrieueH s, HEOOXOMMOTO JIJIsl OCBOCHUS TUCIUTUTNHBI, IIPHBEICH HA
caiite yHuBepcutera WWW.knastu.ru / Haw ynusepcumem / Obpazosanue / 12.03.04 Buomexnu-
yeckue cucmemvl u mexnonoeuu / Pabouu yueonwiu naan / Peecmp I10.

AKTyanbHBIE Ha TEKYIIMH Yy4eOHBI TOJ PEKBU3UTHI / YCIOBHS HCIONH30BAHHS TMPO-
rpaMMHOT0 o0ecrieueHus npuBeneHbl Ha cTpanule U T-ynpasnenus Ha caiiTe yHuBepcuTeTa:

https://knastu.ru/page/1928


http://www.knastu.ru/
https://knastu.ru/page/1928

8.2 YueOHo-J1a00paTOpHOE 000PYA0BaHUE

HaumenoBanue aynuropuu
Aynuropus Hcnonb3yemoe obopynoBaHue
(;taboparopum)
300/3 Jlaboparopuss snemeHToB u | Cuctema OuomenuuuHCKux wu3Mmepenuit KL-
y310B OmomenunuHckoi u | 72001
HKOJIOTUYECKON TEXHUKHU IIepcoHaIbHBIE KOMITBIOTEPHI
NI VirtualBench
[Tporpammuoe obecnieuenne KL-720

[Ipu peanuzarum AMCUUIIIUHBI «J{MarHoCTHYECKHE MEIUIIMHCKUE alllapaThl U CUCTE-
MbI» Ha 0ase MpoUILHON OpraHU3aluK HCIIOIL3YETCS MaTepHATbHO-TEXHUYECKOE obecreue-
HUE, YKa3aHHOE B JOTOBOPaxX O MPAKTUYECKON MOATOTOBKE MJIU JIOTOBOPAX O CETEBOM B3aUMO-
JICUCTBUMH.

8.3 TexHuueckue u ITeKTPOHHBbIE CPeICTBA 00yUYeHHS

JIeKUMOHHbIE 3aHATHA.

AymuTtopun Uil JIGKIMOHHBIX 3aHSATHH YKOMIUIEKTOBAaHBI MeOENbI0 M TEeXHUYECKUMHU
cpeacTBaMu OOyuYeHHUs, CIYKAaIlUMHU Ui TpeAcTaBieHus y4dyeOHoW wuHbopmanuu OOoNbIION
ayauropun  (HaOOpHl JIEMOHCTPALIMOHHOTO 00OpYIOBaHUS (IMPOEKTOP, SKpaH, KOMIIbIO-
Tep/HOYTOYK), y4eOHO-HATIISAIHBIE TOCOOUS, TEeMAaTUYECKUE UILTFOCTPALIUN).

Jlig peanuzauny JUCUMILIMHBI TOJATOTOBIIEH JIEKTPOHHBINA 00pa30oBaTeNbHbIN pecypc

https://learn.knastu.ru/students/about_course/792

IIpakTHYeckne 3aHATHUS (NPU HATUYUL).

Aynuropuu Ui MPAKTUYECKUX 3aHATHH YKOMIUIEKTOBAHBI CHEIMATU3UPOBAHHON Mebe-
JBI0 ¥ TEXHUYECKUMU CpeICTBaMH 00ydeHUs! (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHITHS (NpU HATUYULL).

Jlnst 1abopaTopHBIX 3aHATHA HCHOJB3YETCS ayIUTOpPHs, OCHAIIEHHas 000pYHIOBaHHEM,
yKa3aHHBIM B Ta0I. 1. 8.2.

CamocrositeibHas padora.

[TomenieHust Al CaMOCTOSITENIbHON pabOThl OCHAIIEHbl KOMIBIOTEPHON TEXHUKOW C BO3-
MO’KHOCTBIO TOJKIIOYEHUS K ceTH «VIHTEpHET» U TOCTYIOM K 3JIEKTPOHHON MH(POPMAIIMOHHO-
oOpazoBarenbHol cpene KHAT'Y:

- 3aJ1 aniekTpoHHOl nHpopmanuu HTBb KHAT'Y;

- KOMIIBIOTEPHBIE KJIacChl (DaKyIbTeTA.

9 MHHble cBeaeHUA

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI 00YyYalOIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMHU OOYyYaroIIMMUCS, TaK U B OTJEIbHBIX
rpynnax. [Ipennonaratorcst cnenyaibHble YCIOBHS IS OJIy4eHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Ipodeccopcko-meqarornyeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHA
0COOEHHOCTSAMH O0YYarOMIMXCSl MHBAIUIOB M JIMI[ C OFPaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOIHUTENbHAS MOAJEPKKA IIPENogaBaHusl ThIOTOPAMHU, IICHXO-
JIoOTaMH, COIIMAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.
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B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/058BH) B Kypce MpEIOJIaraeTcs HUCIOIb30BaTh COIMAIBHO-aKTHUBHBIC U pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHU COIIMOKYIBTYPHOIN peaOUINTaLUu C LENbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUH IOJIHOIICHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYTUMU CTYCH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTUIECKOTO KIMMaTa B cTyneH4eckoil rpymme. [Tonbop u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJSATCS C yYETOM IPEJOCTABICHUS MaTepHalia B pas-
JUYHBIX (hopMax: ayauadbHOW, BHU3YaJIbHOW, C HCIIOJIB30BAaHUEM CHEIHATBHBIX TEXHHMUYECKUX
CPEICTB M MUHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuiMHbl gunamMu ¢ OB3 ocymiecTBisercs ¢ UCMONb30BAaHUEM CPEICTB
o0OydeHus 0o0IIero M crenraibHOro Ha3HaueHus (MIepCOHATBHOTO U KOJUIEKTUBHOTO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam simi; ¢ OB3.

®opma NpoBeACHUS aTTECTALMK JUIsl CTYACHTOB-UHBAJIN/I0B YCTAaHABIMBAETCS C YUETOM
WHAUBUAYAIbHBIX NIcuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmarpuBaet-
cs1 tocTymHas popma Mpe1oCTaBICHUS 331aHUi OLICHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WM DIJIEKTPOHHOM dopme (s JUIl € HapyUICHUSIMH OIOPHO-
JIBUTATEIBHOTO ammapara);

- B IIe4aTHOM (hopMe WIIH DIEKTPOHHOM (opMe C YBETUUYEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIUL] C HAPYILLIEHUSIMU CIIyXa, peUH, 3pEeHuUs);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCIYX (ISl JTUI] C HAPYIICHUSIMH 3PEHU).

CryneHTaM ¢ MHBaJIMIHOCTHIO YBEIMUMBAETCS BPEMs Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYIEHTOB IMpeaycMaTpuBaeTcs AOCTyMHas Gopma mpeaocTaB-
JICHUS] OTBETOB HA 3a/laHus, a UMEHHO:

- IMCBMEHHO Ha OyMare uiau HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYIICHU -
MU CllyXa, peuH);

- BHIOOPOM OTBETa U3 BO3MOKHBIX BAPUAHTOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA (1S
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEJILHOTO aliapara);

* YCTHO ([U1s1 TUI] C HAPYLICHUSIMU 3PEHHUSI, OTIOPHO-JBUTATEIHLHOTO allapara).

[Tpu HEoOxoaMMOCTH ISl 00YUYaOLIUXCSl ¢ MHBAJIUAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

11



