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1 O01mme moJ1oxkeHu st

Pabouas mporpamma npakTHKH «YueOHas MpakTUKa (Hay4HO-HCCIeJ0BaTeNNbCKas padoTa
(moy4yeHue NMEepBUYHBIX HABBIKOB HAYYHO-MCCIENOBATENLCKONM pabOThI))» COCTaBlieHa B COOT-
BETCTBUU C TpeOOBaHUAMH (elepalbHOTO TOCYAaPCTBEHHOTO0 00pa30BaTENbHOTO CTaHAAPTa,
YTBEP)KJICHHOTO MPUKa3oM MuHHUCTEpCTBa 00pa3oBaHus W Hayku Poccuiickoni ®Denepammm No
959 ot 22.09.2017, 1 ocHOBHO# MpoheccHOHATBEHONW 00pazoBaTeIbHON MporpamMmbl «IIpomebIi-
JIGHHAs 3JIEKTPOHMKa» 10 HampaBieHUio moaArotoBku 11.04.04 «OnexkTpoHUKa U HAHOAJIEKTPO-
HUKa».

Bun
IpAKTHKE yueOHas mpakTUKa
Tun HAyYHO-UCCIIeIOBaTeNIbcKasi pabora (MOJSydeHHWE TEPBUYHBIX HABBIKOB
IMPAKTUKA HAyYHO-UCCIIEeI0BATeNIbCKON PabOThI)
dopmMupoBaHue, 3aKpeIJICHHE, pPa3BUTHE MEPBUYHBIX MPAKTHUYECKUX
HaBBIKOB, 00IETTPO()ECCHOHAIBHBIX U MPO(ECCHOHATBHBIX KOMITETEHIIUN
[enb B XOJI€ BBIMIOJIHEHUS OTAEIbHBIX BUJOB CAMOCTOSITENIbHBIX pabOT, COCTaB-
IMPAKTUKN JSIFOIIAX OCHOBY 6yﬂymefl HpO(beCCI/IOHaJILHOf/'I IEATCIIPHOCTH U CBsA3aH-
HBIX C OpraHu3anuel mporecca cOopa u 00pabOTKM TEXHUYECKOW HH-
dbopmaruu B ipodecCHoHaTbHON HHHOPMAITMOHHOH Cpejie.
- IIOJIy4E€HUE HAaBBIKOB 110 cOOpy U 00paboTke nHpopMaIuy, B T. 4. C UC-
HOJIb30BaHUEM POTrPAMMHOTO 00ECIICYCHUS;
3anaun - Pa3BUTHE CIIOCOOHOCTH K aHAIU3Y PA3JIMYHBIX YCTPOMCTB NPOMBILLIEHHOMI
paKkTHKH INCKTPOHUKH;
- OCBOCHHE METOJIOB IKCIIEPUMEHTAIBHOM PabOThI
Cnoco6 mpoeje-
HUA MPAKTHKH CranuonapHas 1 Bble3/IHas

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS 10 MPAKTHKE, COOTHECEHHbIX
€ HHAMKATOPAMH JOCTHKEHUSI KOMIIeTeHIH

[Tpouiecc ocBoeHUs MPakTUKU «Y4eOHas MpakTuka (HaydHO-UCClIeoBaTeabcKas paboTa
(mosryueHre MEepBUYHBIX HABBIKOB HAYYHO-MCCIIEIOBATENbCKOM paboThI))» HampaBiieH Ha (op-
MHUpPOBaHUE CIEAyIOMUX KomneTeHuuid B coorBerctBuu ¢ @I'OC BO u ocHOBHOI oOpa3oBa-
TEJIbHON MPOrPaMMOM:

Kog no ®I'0C WNHauKaTophl TOCTHKEHUS [Tnanupyemble pe3yabTaTbl 00yu4eHHs

10 TIPAKTUKE

ObmenpodeccnoHanbHbIe

OIIK-1. CnocobeHn

MPEJICTaBIISTH COBPE-
MEHHYIO Hay4HYIO
KapTUHY MUPA, BBISB-
JISITh €CTeCTBEHHOHA-
YYHYIO CYITHOCTh
npo0iieM, orpee-
JISITH TIYTH UX pele-
HUS ¥ OLEHUBATh (-
(EeKTUBHOCTH CJie-
JIAaHHOTO BBIOOpA

OIIK-1.1 3HaeT TEHACHIIUN U
TIePCIICKTUBBI PA3BUTHS
ANEKTPOHUKH ¥ HAHODIIEK-
TPOHUKH, a TAKKE CMEKHBIX
obractell HAYKH W TEXHUKU
OIIK-1.2 YMeeT BBIABIIATH
€CTECTBEHHOHAYYHYIO CYIII-
HOCTb Npo0JIeM, BO3ZHUKAIO-
IIUX B X0/ Mpodeccro-
HaJILHOH NIeATEIILHOCTH, aHa-
TU3UPOBaTh U 00pabaThIBaTh

- 3HaTh TEHJICHLIUU U NIEPCIEKTHBBI
Pa3BUTHA SJICKTPOHUKH 1 HAHOIJICK-
TPOHUKH, a TAK)KE CMEXKHBIX 00acTeit
HAayYKH U TEXHUKU

- YMETh BBIABISATH €CTECTBEHHOHAYY-
HYIO CYIIHOCTh Mpo0JieM, BOSHUKAIO-
MIUX B X0JI€ MPO(heCCUOHATBLHON es-
TETHLHOCTH, AaHAJIM3UPOBATh U 00pada-
THIBaTh COOTBETCTBYIOIIYIO HAyYHO-
TEXHUYECKYIO JINTEPaTypy C y4ETOM
3apy0eKHOTO OTbITa
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Kox mo ¢1'0C

HNuaukaropel JOCTHXEHUS

[Tnanupyemble pe3yabTaTbl 00ydeHHs
10 TIPAKTUKE

COOTBETCTBYIOIIYIO HAyYHO-
TEXHUYECKYIO JIUTEPATypy €
Y4ETOM 3apyOEIKHOTO OIBITA
OIIK-1.3 Bnaneer MmeTonamu
HAYYHOTO aHaIM3a MpodieMm,
OTIpEICJICHUS IIyTH UX pelle-
HUS U OLICHKU (P PEKTUBHO-
CTH C/ICJIAHHOTO BBIOOpa

- BJIaJIETh METOJJaMH HAyYHOT'O aHaJIu3a
npoOiem, onpeaeNeHns IMyTH X pelle-
HUS U OLIEHKU 2P PEKTUBHOCTHU C/IETaH-
HOTO BBIOOpa

OIIK-2. CnocobeH
MIPUMCHSITH COBPE-
MEHHBIE METOJIBI HC-
CJICTIOBAHMUS, TIPE/-
CTaBJISITh U ApTyMEH-
TUPOBAHO 3alIHINATH
pe3yNIbTaThl BHINO-
HEHHOW paboThI

OIIK-2.1 3gaet MeTOIBI UC-
CJIeIOBaHMSI; IPUHITUIIBI CO-
CTaBJICHUS ITPOTPaAMMBbI HC-
CJIEZIOBAaHUII 110 BEIOpAHHOM
TEeMe; OCHOBHBIC IIPUEMBI 00-
pabOTKU U NPECTABIICHUS
PE3yNIbTaTOB BBIOJIHEHHOTO
HCCIICIOBAHUS

OIIK-2.2 YMeeT aiekBaTHO
CTaBUTh 3aJa4H UCCIICH0BA-
HHS 1 ONITUMM3AIUH CIIOXK-
HBIX 00BEKTOB Ha OCHOBE
METOJ0B MaTEMaTUIECKOI'0
MOJICIIMPOBAHUS

OIIK-2.3 Biageet HaBBIKAaMU
METOH0JIOTHYECKOTO aHaI13a
HAy4YHOTO UCCIIEIOBAHUS U
€ro pe3yJIbTaToB, MIPEICTaB-
JIEHUS U 3alllUTHI Pe3yJIbTa-
TOB BBITIOJIHEHHON PabOTHI

- 3HaTh COBPEMEHHBIE METO/Ibl TEOpe-
TUYECKUX U IKCTIEPUMEHTAIIbHBIX HC-
CJIE€OBAHUU:

- YMETb MOJEJINPOBATH [IPOLIECCH] U
00BEKTHI UCCIIEIOBAHNUS;

- 00J1aaTh HaBBIKAMU IIPOBEJCHUS
HKCIEPUMEHTAIbHBIX HCCIIeI0BaHUN
TEXHOJIOTUYECKHX IIPOLIECCOB, y3JI0B U
cucTeM 000pYAOBaHUS

- YMETh IPEACTABIATh U apTyMEHTUPO-
BAaHHO 3aIlMIIATh PE3YJIbTAThl BBIIOJI-
HEHHOW paboThI

3 MecTo NIPaKTHKHU B CTPYKTYype 00pa3oBaTeIbHOI NPOorpaMMbl

[IpakTuka BXoauT B cocTaB Osioka 2 «[IpakTuku» U OTHOCUTCA K 00A3aTENbHON YaCTH.
Mecto nmpakTuk# (3Tan GopMHPOBAHUS KOMIETEHIIMN) OTPaXKEHO B cxeMe (popmMupoBa-
HUSI KOMITETEHIINH, TIPEICTaBIEHHON B TOKyMeHTe OyenouHble Mamepuaisl, pa3MEeIeHHOM Ha
caiite yHuBepcutera WWW.Knastu.ru / Haw ynueepcumem / Obpazosanue / 11.04.04 Dnexmpo-
HUKA U Hanodekmporuxa /Oyenounvle Mamepuanvl).
[IpakTuka «YdeOHas MpakTUKa (Hay4dHO-HCCIeAOBaTelbCckas paborta (moilydeHue mep-
BUYHBIX HaBBIKOB HAYYHO-HCCIIEOBATEIHCKON paOOThI))» IMOITHOCTBIO peanusyercs B (opme
MPAKTUYECKON MOAroTOBKU. [IpakTHdeckasi MOArOTOBKA OPTaHU3YeTCsl MyTeM BBIMIOJHEHUS WH-
JTUBUTYaTBHBIX MPAKTHICCKUX 3aJITaHUH.
[IpakTudeckass TOArOTOBKa peanusyeTcss Ha ocHoBe: I[IpodeccnoHanbHBIN CcTaHIApT
40.035 «MHxeHep-KOHCTPYKTOP aHAIOTOBBIX CIIOKHO(PYHKITMOHATBHBIX OJ0KOBY». O000IIeHHas
TpynoBas ¢pynkuus: D. ComnpoBoxaeHune pabOT Mo MPOEKTY, KOHTPOJIh TpeOOBaHUIN TeXHHUUE-
CKOTro 3a7aHus Ha aHAIOroBbI CD-0JI0K U OT/IETIbHBIC AaHAJIOTOBBIE OJIOKH.




4 CTpyKTypa H colepKaHue MPAKTUKHU

[IpakTuka «YueOHas mpakTUKa (HaydHO-HCCIeqoBaTelbCcKas pabora (mojdydyeHue mnep-
BUYHBIX HaBBIKOB HAYYHO-HCCIIEIOBATEIHCKON paboThI))» mpoBoauTcs Ha 1 kypce Bo 2 ce-

MecTpe.

OO11ast TPyI0EMKOCTh TpakTUku coctapisiet 3 3.¢. (108 akan. gac.)
[TponomKUTETPHOCTh MPAKTHKU 2 HEJETU B COOTBETCTBUU C YTBEP)KICHHBIM KaJICH-
JAPHBIM Y4€OHBIM I'padUKOM.

Tabmuna — CTpyKTypa U copep:kaHue MPaKTHKH 10 pa3zaenam (3Tamnam)

HaunmenoBanue
pa3ziesioB

Coaepixanue pasgesa
(3Tana) npakTuKN

®opma nposeaeHUs
WJIM KOHTPOJIsI

TpyaoemkocTs
(B yacax)

Pasznea 1 [loaroroBureabHBIN 3TN

Ogopmnenue  0oKymeHmos
1O NPOXONHCOCHUIO NPAKMUKLU

Odgopmnenue 8PEMEHHBIX
NPONYCcKO8 O/ Npoxooa 8
NPOUILHYIO  Op2AHU3AYUIO
(npu HeobxooumMocmu,).

Ilposedenue  meduyunckux
ocmompos (06credosarnull) 8
cnyuae 6bINOJHEHUs 00yua-
HOWUMCSL pabom, npu 6bINOJ-
HeHUU KOMOPbIX NPOBOOSMCSL
obsi3amenvHble  npedsapu-
menvHble U NnepuoouyecKue
MeOUYUHCKUe ocmMompul (00-
Cnedo6anus) 8 Ccoomeem-
cmeuu ¢ 3aKOHOOamenb-
cmeom PP

Beoonwiti uncmpyxmaosic no
npasuiam O0Xpawvl mpyoa,
mexHuKe bezonacnocmu,
noxcapHou  6e30nacHocmu,
npasuiam BHYMPEHHE20
pacnopsoka

Texyumii KOH-
TPOJIb IO pasaeny
1

Cobecedosanue no
npasuiam OXpambvl
mpyoa, mexHuxe 0e3-
ONACHOCMU, NOACAPHOT
bezonacnocmu, npasu-
JamM 6HympenHez20 pac-
nopsoka

Pa3zgen 2 OcHoBH

oM dTan

Buvinonnenue  unousuodyans-
HbIX 3A0aHUL NPAKMUKU

84,5

Koncynemayuu  pyxoeoou-
mens(-etl) npaKkmuku o xooe

Cobeceodosanue ¢ 00y-
YAIOWUMCSL

BblNOJIHEHUA 3CladHZ/l12,
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HaumenoBanue Conep:xanue pasaena ®opma nposenenusi | TpyaoeMkocTh
pa3ziesioB (3Tana) NpaKTHKH HJIH KOHTPOJIS (B yacax)
oopmaenuu u cooeparcaruu
omuyema, NO  NPOU3BOO-
CIMBEHHbIM B0NPOCAM
Iloocomoexka omuema no | Pazoenvt omuema no 8
npaKmuke npakmuke
Tewyumit ron- Pesynomamer  gvinon-
TPOJb IO pa3iery .
2 HEeHHOU pabomol
Pasznea 3 3aBepmaronmuii Tan
Ilposepxa ~ omuema  no
npaxmuke, ogopmienue xa- | Omuem no npaxmuxe,
PAKMepUCmuKky  pyKo8oou- | OHeBHUK NPaAKMUKU
mensi(-etl) npaKmuxu
Texyummii KOH-
TPOJb MO Ppa3jieiny Omuem no npakmuxe
3
IIpome:xxyTounas
aTTeCTALMA no | Cobeceoosanue 3auem c oyenkoti 2
NMPaKTHKE
HUKP 1,5

5 @opMbl OTYETHOCTH MO MPAKTHKE

dopmamu OTYETHOCTH 110 MPAKTUKE SABIIIOTCS:
1. JIHEBHUK 1O NTPAKTUKE, KOTOPBIN COAEPHKUT:

« ®UO crynenra, rpynna, pakyabTeT;
* HOMEp U JaTa BbIXOJa IPUKa3a Ha IPAKTUKY;
*  CpOKH NPOXO0KJIECHUS IPAKTHUKHY;
+ ®UO pykoBoauTeneil NMpakTUKK OT YHUBEPCUTETA U MPO(UIBLHON OpraHu3aluy,
UX JTOJKHOCTH;
*  1eJb U 33JaHUE Ha MPAKTHUKY;
* rpaduK IPOXOXKJICHUS NPAKTUKHU;
*  OT3bIB 0 pabOTe CTyJIEHTA.
2. Otuet oOy4aroierocs Mo MpaxkTHKe.
B oTyer no npakTUke BKIFOYAKOTCS:
* TUTYJIBHBIH JIUCT;
*  COACpIKaHHE,
*  WHJIUBHUIYaJbHOE 33[JaHUE;
* BBEJICHHUE;
* OCHOBHAs 4acCTh;
*  3aKJIIOYCHHE;

* CIIMCOK HMCIIOJIBb30BaHHBIX HCTOYHUKOB,

*  NpuIokKeHHs (IPH HEOOXOIUMOCTH).

6 OueHo4HbIE CpeACTBA VISl IPOBeJeHUs] TeKYIIero KOHTPOJISI U MPOMEKYTOYHOI

arrecranumu Oﬁy‘laIOIIII/IXCﬂ 110 MPAKTHKE

(DOHJII)I OLCHOYHBIX CPCACTB IJIsI NPOBEACHUA TCKYLICTO KOHTPOJIA YCIIEBACMOCTH U
HpOMC)KyTO‘-IHOI‘/’I aTTcCTalnun O6CY)K,Z[€[IOTC$I U YTBCPIKAAIOTCA HAa 3aCCAaHUU Ka(be)lpbl. ITon-
HBINM KOMIIICKT KOHTPOJIBHBIX SaHaHHﬁ HJIN UHBIX MaTCpHajioB, HeO6X0}II/IMBIX JJIs1 OICHUBaHUA
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pe3yabTaTOB MPOXOXKICHHS NMPAKTUKU XPAHUTCS Ha Kadeape-pa3paboTynke B OyMaKHOM HIIU
9JIEKTPOHHOM BHUJE, TaKXKe (HOHIBI OICHOUYHBIX CPEACTB JOCTYIHBI CTYJCHTAaM B JIMYHOM KaO M-
HETe — pa3zien yueOHO-MEeTOAnIecKoe oOecreueHue.

7 Y4eOHO-MeTOaAMYecKOe M MHPOPMALMOHHOE 0O0ecnieyeHue NPAKTHKH
7.1 OcHoBHasi H JONOJIHUTEIbHAS JIUTEPaTypa

IlepeyeHp peKOMEHyeMOW OCHOBHOM U JOIOJHUTEIBHOU JIMTEpATyphl IIPEACTABICH Ha
caiite ynuBepcutera WWW.Knastu.ru / Haw ynusepcumem / Obpaszosanue / 11.04.04 Dnexmpo-
HUKA U Hanodrekmponuxa / Pabouuti yueonwiti nian / Peecmp aumepamypul.

7.2 MeToauuyecKue YKa3aHud QJId CTYACHTOB IO BBINIOJTHCHHU IO 3agaHui NMPpaKTUKHA

Buasbl pador, npoBoaumsbie B pamkax HUP

B coorBercTBuu ¢ I'OCT 15.000-94 u I'OCT 7.32-2001 ocHOBHBIMU BUJaMHu PaboOT, xa-
pakrepusyronumu HUP, u no3sosnstommmu otHecTn ux K npuzHakam HUP, aBnstoTcs:

- 0030p HAYYHO-TEXHUUYECKUX JIOCTHKEHUH B HCCIEeAyeMOM 001acTH;

- IATEHTHBIC UCCIICIOBAHUS,

- TEOPETUYECKUE UCCIIEI0BAHMS;

- MOJICJINPOBAHUE, MAKETUPOBAHUE;

- SKCIIEPUMEHTAIbHBIE UCCIEAOBAHUS.

Beigesienue u xapakrepucruka dranos HUP

Oran HUP — gacte pabot, npoBoaumbix B pamkax HUP, xapakrepusyrorascs omnpene-
JICHHBIM TIOJYYEHHBIM PE3YJIbTATOM, SIBIISIOMIASCS OOBEKTOM IUTAHUPOBAHWS W (PHHAHCHPOBa-
HUSL.

I'OCT 15.101-98 B 061iem cirydae npeaycMoTpeHsl cieayroniue stanst HUP:

- «BpI00Op HampaBlIeHUs UCCIIEIOBAHUIT;

- «Teopernueckue ncciie10BaHUA;

- «QKCIIEpUMEHTAIbHBIE UCCIECIOBAHUSY;

- «O0600111eHNE U OIIEHKA PE3YIHTATOB HCCIICIOBAHUI.

Iman «Bwvloop nanpaenenusn uccnedoeanuin)

enwto sTana «Bei6op HampaBiIeHUS! UCCIICIOBAHMI SBIISETCS BBIMOJHEHUE KOMILIEKCA
MOJTOTOBUTENBHBIX Pa0OT, CBS3aHHBIX C MPEACTOSIIMM HCCIIEOBaHHEM, cOOp M JETalbHBII
aHaJIN3 UMEIOIIEHCS HayYHO-TEXHUYECKON MH(OpMaIMY, U MOCISAYIONUNA BEIOOD HaNpaBIeHUs
HCCIIEIOBAHUS.

Oman «Teopemuueckue ucciedoeanusny

Oran «Teopernueckue MccIeAOBaHU» PabOT ABISAETCS OCHOBHBIM M CAMBIM TPYAOEM-
KHM, TaK KaK IMEHHO Ha HEM JIOJKHBI OBITh PEIIeHbl BCE MCCIIEOBATEIBCKHUE 3a/1auH, pa3pado-
TaHbl TEXHUYECKHE PEIICHUS B COOTBETCTBHH C TEXHHUYECKUMHU TPEeOOBAHUSIMH, TEM CAMBIM CO-
371aHbl OCHOBHBIE MPEANOCHUIKH ISl TocTeHus ueneii HUP. JlanHbli 3Tan npoBOJAT C UETBIO
MOJIYYEHUS TOCTATOYHBIX TEOPETUUECKUX PE3YJIBTATOB MCCIEIOBAHUN JJIsl pELICHUs TOCTABIICH-
HbIxX nepen HUP 3anay.

Iman «IKcnepumenmanvHvie UCCIE008aAHUA)

Ortan «IKCIEPUMEHTAIbHBIE UCCIEA0BAHUSY ABISETCS MPSIMBIM MPOIOKEHUEM TIPEIbI-
nyuero stana («TeopeTnyeckux McciaeqoBaHUN»), TaK KAK OCHOBHOM €ro LIEJIbI0 SBJISIETCS MPO-
BEpKa pe3yIbTaTOB TEOPETUUECKUX HMCCIeN0BaHNNA. HBIMH CIIOBAMU IEIBIO TAHHOTO ATara sB-
JSI€TCS TIOJyY€HHE JOCTOBEPHBIX AKCIIEPUMEHTAIBHBIX PE3yJbTaTOB MCCIEIOBAHUM I pellle-
HUs tocTaBlieHHBIX niepen HUP 3amad. DxcnepruMeHTanbHbIe UCCIEA0BAHUS TPOBOASATCA B COOT-
BETCTBUU C MPOTPaMMON IKCIEPUMEHTAIBHBIX HCCIEAOBaHUN, pa3pabaTbiBaeMbIMU HA TPEIbI-
JIyIIIEM dTalle.

Iman «Qbobuienue u oyenka pe3y1bmanmos Uccie008aHuil»
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Oran «O06001IeHre U OlIEHKA Pe3yIbTaTOB MCCIEAOBAHUI» IPOBOIST C IENbIO MOABE/IC-
HUSI UTOTOB M OOOOIICHUS PE3yNbTAaTOB HAYYHO-TEXHHUUYECKUX HCCIICAOBAHHM, COMOCTABICHUS
pe3yJbTaTOB aHAlIM3a HAYYHO-WH(OPMAIMOHHBIX UCTOYHUKOB U TEOPETUYECKUX (DPKCIIEPUMEH-
TaJIbHBIX) HCCIICOBAaHU, BBITyCKa OOOOIIEHHONH OTYETHOW HAYYHO-TEXHHYECKOW JTOKYMEHTa-
uu o HUP, onenku 3¢hpeKTUBHOCTH MOTYYCHHBIX Pe3yIbTaTOB B CPABHEHUH C COBPEMEHHBIM
HAYYHOTEXHUYECKUM YPOBHEM (B TOM YHCJIC OIEHKU CO3/IaHUSI KOHKYPEHTOCIOCOOHOM MPOTyK-
LUHN).

B npunoxxennn 1 B kayecTBe mpuMepa MPUBEICHBI TE3UCHI paOOTHI, BBITOJTHECHHON Maru-
CTPaHTOM Ha MpPAKTUKE, M0 WHIANBUAYAIBHOMY 3aJaHHI0 ¢ TeMol «Peamm3anus yrpaBicHHS
TPYIION CBETHUIILHUKOB C TIepeiadeii KOMaH[ 110 CETH TTUTaHUs.

7.3 CoBpeMeHHble mNpoeccHOHATbHbIE 0a3bl JaHHBIX H HHpOPMANMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCI0JIb3yeMble NP OCYIEeCTBJIEHUN 00Pa30BaTEILHOIO
npouecca 1no NpakTuKe

Kaxxnomy oOyuaronumcest odecniedeH JocTyn (yAaaeHHbIA JOCTYIl), B TOM YHCIIE B CIY-
Yyae MPUMEHEHHS SJIEKTPOHHOTO OOYYEHUS, NMCTAHIIMOHHBIX OOpPa30BaTENIbHBIX TEXHOJIOTHM, K
COBPEMEHHBIM NMPOQPECCHOHATBHBIM 0a3aM JaHHBIX U WH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPbIMH Y YHUBEPCUTETA 3aKJIFOUEH JOIOBOP.

[lepeuenr pexoMeHIyeMbIX NpodecCHOHAIbHBIX 0a3 NaHHBIX U WH(GOPMAIMOHHBIX
CIIPaBOYHBIX CHCTEM TIPEICTABJICH Ha caiiTe yHUBepcuTeTa WWW.Knastu.ru / Haw ynugepcumem
/ Obpaszosanue / 11.04.04 Dnexmponuka u Hanosnekmponuxa / Paboyuii yueonwviti nian / Pe-
ecmp OFC.

AxTtyanbHas HHGOpMAIUS MO 3aKJIFOUYEHHBIM HA TEKYIIUI y4eOHBIN ToJl JOroBOpaM Mpu-
BeJicHa Ha cTpanuiie Hayuno-rexanueckoit oubnmmoreku (HTH) Ha caiite yaHuBepcurera

https://knastu.ru/page/3244

7.4 TlepedeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH
«HTepHEeT», HEOOXOTUMMBIX JIsl MPOXO0KIEHUS MPAKTHKH

Ha crpannne HTH M0XHO BOCHOJIB30BaThC MHTEPHET-PECYPCAMH OTKPBITOIO JOCTYMa
Mo YKPYMHEHHO Tpymie Hamnpasienuid u crenuanbHoctedt (YI'HC) 11.00.00 SJIEKTPOHUKA,
PAJIMOTEXHUKA 1 CUCTEMbI CBA3U.

https://knastu.ru/page/539

Takoke MOTYT OBITh MOJIE3HBI CIICTYIONTNE HHTEPHET TECYPCHI:

Hassanue caiita DIIEKTPOHHBIN asipec
DJIEKTPOHHKA TS BCEX http://easyelectronics.ru/
PaguomoOutenbckue cxemsl. [IpuHnunuanbHbIE https:/Awww. radio-schemy. ru/
CXEMBbI
Caiit kommannun KOMITDJI https://www.compel.ru/
Caiit komnanuu "9O0O" https://efo.ru/
Caiit rpynmnsl kommanuii [IpoMasiekTpoHrKa https://www.promelec.ru/

Ilouck TexHHUUYECKOM AOKYMCHTAIIUU Ha JJICK-

https://www.datasheet.ru/
TPOHHBIC KOMITOHCHTBI

JlaTamuTel HA 3NIEKTPOHHBIE KOMITOHEHTHI http://www.chipdocs.com/

8 OpranmaunOHHo-nenarornqecxne yciaoBusi

Opranuzanus 00pa3oBaTeIbHOTO MpoLecca perjaMeHTupyeTcs y4eOHbIM IIaHOM M Ka-
JIeHIapHBIM y4eOHbIM rpadukoMm. S3bIk 00ydyeHus (mpenoaaBaHus) - pycckuid. J{is Bcex BUAOB

AYJAUTOPHBIX 3aHATHHI aKaJeMHYSCKHI Jyac YCTAHABJIMBACTCA MPOJOJIKUTCIBHOCTBIO 45 MUHYT.
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IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIyaTbHOH 00pa30BaTENbHONW TpaeKTOpUU 0Oyuaro-
LIMICA MMEET MpaBO Ha 3a4€T COOTBETCTBYIOLIMX IMPAKTHK, OCBOCHHBIX B MpOLECCe Mpeale-
CTBYIOLIETO 0OYy4YEHUs, KOTOPBIA OCBOOOXKIAET 00ydJaromierocs OT HeOOXOAMMOCTH UX MOBTOP-
HOTO IIPOXO0KJICHHUS.

3auéT NpaKTUKU OCYIIECTBIIAETCS MIPU YCIOBUH, YTO €€ BUJ U NPOJIOJIKUTEIBHOCTD, YKa-
3aHHbIE B MPEICTABICHHBIX O0yUYaIOUIMMCs JOKYMEHTaX 00 00pa3oBaHUU, COOTBETCTBYIOT yueO-
HOMY IUTaHy 00pa30BaTeIbHOI MPOrpaMMBI C YUETOM HANpPaBIEHHOCTH MPO(UIIS.

B HmxenepeunciaeHHBIX Cly4asX BbITycKaromias kadeapa MOXeT MPOBOIUTH OICHHBA-
HUe (mepearrectanuio) GakTUYECKOro JTOCTIKEHUST 00yJalonUMCs TUIAHUPYEMBIX Pe3yJIbTaTOB
MPaKTUKHU:

- HANMEHOBAHUE paHee MPOUICHHON MPAKTUKKA HE COBIMAJACT C JEHCTBYIOIIUM YIeOHBIM
IJJAHOM, HO KOMITETEHLIUH 10 IPAKTUKE COBIIAIA0T;

- HAaMCHOBaHWE PAHEE MPOWIEHHOW MPAKTUKH COBIANACT C JCHCTBYIOIIMM Y4COHBIM
IIJJAHOM, HO KOMIIETEHLIMH COBIAJIal0T YACTUYHO;

- HE CoBMaiaeT MpouiIb 00pa30BATEIBHON POTPAMMBIL;

- TPYAOEMKOCTbh ITPOWUJIEHHOM MPAKTUKU COBHALAET C TPYAOEMKOCTBIO MPAKTUKU B JEH-
CTBYIOILIEM y4eOHOM IIaHe MeHee ueM Ha 80 %.

8.1 Oo0pa3oBaTejibHbIE TEXHOJIOTHHU

B npouiecce npoxoxaeHns MPaKTUKU UCIOIb3YIOTCS CIEAYIOLINE TEXHOJIOTUHU:

CranapTHbie MeTOAbI 00y4YeHMS !

— caMocCTosITeNbHas paboTa 00yJaroMXcsl BHE ayIUTOPUHU, B KOTOPYIO BKJIKOYAETCS BbI-
HOJIHEHUE 3a/IaHUM IPAKTUKU B COOTBETCTBUU C MHIMBHYalIbHbIM 33JJaHUEM U PEKOMEH]I0BAaH-
HBIMU HCTOYHUKAMH JIUTEPATYPHI;

— OCBOEGHHE METO/I0B aHajIM3a UH(OpMAIMK U MHTEPIIPETALUHU PE3YIbTATOB;

— BBIIIOJIHEHUE NMMCbMEHHBIX aHAIUTUYECKUX U PACUETHBIX 3a/laHUM B paMKax MPaKTHKU
C HCIOJB30BAHUEM PEKOMEHAYEMBIX MH(POPMALIMOHHBIX HMCTOYHHUKOB (YUeOHHKH, U3TAHUS TIie-
pHOAMYECKON IeyaTH, caTel B ceTu VIHTepHeT);

— KOHCYJIbTAl[MH MPENoiaBaTelis 110 aKTyaJlbHbIM BOIIPOCaM, BO3HUKAIOIUM y CTY/I€HTOB
B XOJIe MPOXOXKJICHHs MPAKTUKN; METOJIOJOTHH BBITOJHEHHS TMPAKTUYECKUX 3aJlaHHH, TTOATO0-
TOBKE OTYETA 10 MPAKTHUKE, BBIMOJIHEHUIO aHAIUTHYECKUX 3aJaHUH.

MeToabl 00yueHHs ¢ IPUMeHeHHeM HHTEPAKTHBHBIX (opM:

JUisi BBIMOJHEHUS MHAMBHUIYalIbHOTO 3aJaHMs M (OPMHPOBAHUS OTYETa MO MPAKTHUKE
00y4JaroIIMecs UCTONB3YIOT MIMPOKUI apCeHal MPOrPaMMHBIX MPOAYKTOB (11. 9.1).

ITpoxokieHre MPaKTUKU TPEANOoIaraeT UCI0JIb30BaHUE TEXHOIOTHIA:

— DJIEKTPOHHO-OMOJIMOTEUHBIX CHCTEM JUJISl CaMOCTOSATEIBHOTO H3YYEHUs Hay4HOH H
y4eOHO-METOJUUECKOM JIUTEPATYpPHI;

— CIIPaBOYHO-IIPABOBBIX CUCTEM, B TOM uucie, Koncynerantllitoc;

— nH(pOpPMaLMOHHbIE TEXHOJIOTUH JJIs1 cOOpa, XpaHEeHUs 1 00paboTKU HH(OPMALIUH.

8.2 CamocrosiTesibHasi padoTa 00y4alouXcs Mo NPaKTHKe

CamocrosTenbHas paboTa CTyIE€HTOB — 3TO INPOLECC aKTUBHOIO, LEJIEHAIPABIEHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAHH, YMEHH, HAaBBIKOB 0€3 HEMOCPEICTBEHHOTO Y4aCTHUs
IpenoaaBaTess, XapakTepU3yoIuics TpeIMeTHOW HalpaBIeHHOCThIO, 3()()EKTUBHBIM KOHTPO-
JIeM U OLIEHKOM pe3y/IbTaToB JEeSTeIbHOCTH 00yUaronerocs.

[{enu camocTOsTENIbHOM pabOTHI:

* CUCTEMATH3alMs U 3aKPEIUICHUE MTOJIYYEHHBIX TEOPETUUECKUX 3HAHUI U MPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriryOJeHne U pacliipeHie TeOPeTUIeCKUX 3HaHUH;
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- (hopMHpOBaHNE YMEHUHN HCIOIB30BAaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIEHUATIBHYIO JIUTEPATYPY;

* pa3BUTHUE [TO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKON MHUIIMATHBBI, CIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpPeAIN3aliu;

* pa3BUTHUE UCCIEA0BATEIbCKUX YMEHUM U aKaIEMUYECKHX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYLIECTBIATHCS MHIUBUIYaTbHO WM TPYHIaMH CTY-
JICHTOB B 3aBHCHMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHonorust opraHu3ali CaMOCTOSTEIbHON pabOThl CTYJACHTOB BKJIIIOYAET UCIOIB30Ba-
HUEe MH()OPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYpCOB YHHBEPCHUTETa M OOBEKTa Mpo-
XO0KJICHUS IPAKTHKHU.

[TomemieHust 1151 CaMOCTOATENBHOM pabOThl 0OYUYAIOMIMXCS OCHALICHBI KOMIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «VHTepHeT» M obecreyeHueM JocTyrna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIBHYIO CPEely OpraHU3allnu.

8.3 Mertoauueckue peKOMeHIANMH JIs1 00y4AIOIMMXCS M0 MPOX0KIEHHI0 MPAKTHKH

IIpaBa u 00S13aHHOCTH CTYEHTOB

Bo BpeMst mpox 0k IeHNs PAKTUKU CTYJCHTHI UMEIOT IIPaBO:

- M0JIy4aTh MH(OPMALIMIO, HE PACKPBIBAIOIIYI0 KOMMEPUYECKON TallHbl OpraHu3aluu Js
BBITIOJTHEHUS TPOTPAMMBbI 1 UHIUBHIyJIbHOTO 3a/IaHHS PAKTHKH;

- C pa3pelIeHs PyKOBOJIUTENS OPraHU3alUU U PYKOBOAUTEIIEH €€ CTPYKTYPHBIX ITOApPa3-
JIeTICHUH M0JIb30BaThCS MH(POPMAIIMOHHBIMU PECYpCaMU OpTaHU3aIIH;

- OJy4aTb KOMIICTCHTHYIO KOHCYJIbTAIIMIO CHICHHUAJIMCTOB OpraHu3aluu 10 BOIPOCaM,
IPeyCMOTPEHHBIM 33JaHUEM MTPAKTHKH;

- IPUHUMATh HEMOCPEACTBEHHOE y4yacTHE B IPOPECCHOHATIBHON JIEATEIbHOCTH OpPraHU-
3aIiHK - 0a3bl MPAKTUKU.

Ilepen nmpoxo:kaeHneM NPAKTHKHU CTY€HTbI 00S13aHbI:

- 03HAKOMHTHCSI C IIPOTPAMMO TIPOXOXKICHHS IPAKTHKHA M BHUMATEIILHO U3YYHUTh €€;

- BI)I6paTI> MCCTO MPOXOKACHUA MMPAKTUKN U HAIIMCATh 3a4BJICHUC,

- 0pOPMUTh JHEBHUK MPAKTUKU;

- pa3zpaboTaTh KaJIeHJapHbIi IJIaH MPOXO0XKIEHUS 3TAIIOB PAKTUKH.

Bo Bpems npoxosk1eHnsi NPAKTHKH CTYAeHThI 00sI3aHbI:

- BBIIIOJIHUTB [IPOTpaMMy IIPAKTUKU;

- BECTH JHEBHUK MPAKTUKU O XapaKTepe BBITOJHEHHOH pabOThl U JOCTUTHYTHIX Pe3yib-
TaTax;

- MOTYMHATHCS IEHCTBYIOLIMM B OpraHU3aIMK [IPaBUIaM BHYTPEHHETO paclopsiiKa JHS;

- co001aTh TPEOOBAHUS TPYAOBOM TUCHHUIIINHBL;

- U3Y4UTh U CTPOro cOOJIIOJaTh MpaBMiIa IKCIUTyaTallMl 0OOpYNOBaHMS, TEXHUKH 0e3-
OMACHOCTH, OXpaHbl TPy/a U APyTue ycIoBUs pabOThl B OpraHU3alUu.

ITo oxOHYAHMM MPAKTUKH CTYACHTbI 00SI3aHbI:

- 0opMUTH BCE OTUETHBIC JOKYMEHTHI.

IHopsiaok BeneHMs THEBHUKA

B cootBerctBum ¢ PU 7.5-2 «Opranuzanus U NpoBeJeHHE MPAKTUK 00YJaIOLINXCs» BCE
CTYJEHTBI B 0053aTEIbHOM MOPSIIKE BEAYT JHEBHUKHU IO MpakTHKe. B THEBHHKE OoTMedaroTCs:
CPOKH, OTJIeJI, Y4aCTOK paOOoThl, BUABI BBHIIIOJIHEHHBIX paboT, GUKCUPYETCs ydacTue CTyJeHTa B
Pa3IMYHBIX MEPOIIPUATHSX.

JIHEBHUK IIPOXOKAEHUS IPOU3BOJCTBEHHOM IIPAKTUKH JTOJKEH COACPIKATH:
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- ©KEIHEBHBIC 3aIMCH O BBHIMOIHICMBIX JCHCTBHSIX C YKa3aHUEM JaThl, (DaKTHUECKOTO
coJiepaHusl U oO0beMa JCHCTBHUS, HA3BAaHUS MECTA BBIOJTHEHUS JEHCTBUS, KOJWYECTBA JTHEH
WJIM YacOB, MCIIOJIb30BAHHBIX HA BEHITIOJIHEHHE JIEHCTBUS, BO3MOKHBIE 3aMEUaHHs

- TpeNIOKEHMs CTyAeHTa-npakTukanTta. [locie kaxmaoro pabouero JqHs HaIeKalUM
00pa3om ohopMIICHHBIN THEBHUK MPEACTABISETCS CTYACHTOM-TIPAKTHKAHTOM Ha MOJIUCH HETO-
CPEICTBEHHOTO PYKOBOJMTEIIS ITPAKTUKH MO MECTY IIPOXOXKICHUSI ITPAKTUKH, KOTOPHIN 3aBepseT
COOTBETCTBYIOIIHE 3aMIMCH CBOEH MOAMKUCHIO;

10 UTOTaM MPAKTHUKUA B KOHIIE THEBHUKA CTABUTCS TOJIUCH HEMOCPEICTBEHHOTO PYKOBO-
JUTENS IPOU3BOICTBEHHOM MPAKTUKHU, KOTOPast, KaK MPaBUIO, 3aBEPSIETCS NeYaThlo.

CocrasiieHHe 0TYeTa 110 NPAKTHKE

OT4er no NpakTUKE BBHINOIHSIETCA B IEYaTHOM BapUaHTE B COOTBETCTBUU C TPeOOBaHU -
mu PJ[ 013-2016 «TekcroBrle cryneHueckue padotsl. [IpaBuna odopmiieHus» u MoIIIMBACTCS B
nanky (TUIa «CKOpoCIIUBaTeab»). OTYeT COCTOUT U3: BBEJICHUS, OCHOBHOM 4acTH, 3aKIIOUCHUS,
CIIMCKA JINTEPATYpPbl U MPUITOKEHUH.

BBenenue MOMKHO OTpaskaTh aKTYalbHOCTh MPAKTUKHU, €€ LIeJb W 33Ja4yu (Kakue BUIbI
NPaKTUYECKOH JeSITeIbHOCTH M KaKue YMEHUs, HaBBIKH TUIAHUPYET mpuodpectu cryaenr) (1,5 -
2 CTpaHUIIBI).

OcHOBHas 4acTh BKJIFOYAET B CeOs XapaKTePUCTHKY OO0BEKTa UCCIICOBAHUS, COOp H 00-
paboOTKy COOTBETCTBYIOIIEH CTATUCTHUYECKOM, TEXHUYECKOW, HOPMATUBHO-TIPABOBOM U (WJIH)
MHOW MH(OPMAIINH TT0 TIPEMETY UCCIIEIOBAHUS, B T.4. C UCIIOIH30BAHNEM NPOPECCHOHATHHOTO
MPOrpaMMHOTr0 o0ecrieueHus U HHHOPMALIMOHHBIX TeXHOIOTUN. [10 BO3MOXKHOCTH, BKIIIOUAIOTCS
B OTYET M DJIEMEHThl Hay4yHbIX HccienoBaHui. Conep)kaHue OCHOBHOW 4acTh MUHMUMYM 11
CTpaHuL.

B 3axitoueHny mpUBOAATCS OOIIKE BBIBOABI M MPEIJIOKEHNUS, a TAK)KE KPATKOE OMUCAHNE
MPOJIeNIaHHOM pabOThI U IAI0TCA MpaKTUiYeckue pekomeHaanuu.(1,5 - 2 crpanuiibl).

Crucok nuTepaTrypsl COCTOMT U3 HOPMAaTHBHO-TIPABOBBIX aKTOB, YUCOHHKOB M y4eOHBIX
MOoCcOOMii, HAyYHBIX CTaTel, UCTIOJIH30BAHHBIX B XOJ1€ BHIMOTHEHUS] UHIUBUAYAIBHOTO 3aJaHUSI.

[IpuiioxkeHus MoMeIaroT Mocie CIKUCKa JIMTEPATyphl B MOPSAKE UX OTCHUIKM WM 00pa-
HIEHUSI K HUM B TeKcTe. B kauecTBe NMPUIIOKEHUN PEKOMEHYETCs MPEJOCTABISTh KONUU JT0KY-
MEHTOB, OJJAaHKOB JIOTOBOPOB, OPraHU3alMOHHO-PACIOPSIUTENbHBIX JOKYMEHTOB, aHAJIUTHYe-
CKUX TaOJIMII, UHBIX JOKYMEHTOB, WILTIOCTPUPYIOIIUX CO/IEpKaHHE OCHOBHOM YacCTH.

[To okOHUaHWU TIPAKTUKH B TMOCJIEIHUM pabO4YUil I€Hb CTYACHTHI O(QOPMIISIOT U Tpe-
CTaBIISIOT OTYET MO MPAKTUKE U BCe HEOOXOTUMBIE COMPOBOAUTENbHbIE JOKYMEHTBI.

OTder M XapakTEepUCTUKAa PACCMATPHUBAIOTCS PYKOBOJIUTENEM IPAKTUKUA OT KadelIpsl.
Otuyer npeaBapuUTENbHO OLEHUBAETCS U JOMYCKAETCS K 3aLUTE I0CIE MPOBEPKU €0 COOTBET-
CTBUS TpeOOBaHUAM, IPEIBABISEMbIM JaHHBIMA METOIUYECKUMHU YKa3aHUAMHU. 3allliTa OTUYETOB
opranusyercsi B opme cobecenoBanus. [1o pesynbpraram 3amuThl pyKOBOAUTENb BBICTaBIISET
OOLIYI0 OLIEHKY, B KOTOPOH OTpa)kaeTcs KauecTBO MPEACTABIEHHOIO0 OTYETa U YPOBEHb MOJIO-
TOBKHM CTYAEHTA K MPAaKTUYECKOH AEATeNbHOCTH; Pe3yabTaThl OLEHUBAIOTCSA MO MATHOATIIEHON
cucteme. [Ipu Hey10BIETBOPUTENILHOM OLIEHKE CTYAEHT JOJIKEH MOBTOPHO MPOUTH MPAKTHKY.

Cnansblif Ha Kadeapy OTYET W pe3yibTaT 3allUThl, 3a(UKCUPOBAHHBIN B BEJOMOCTH U
3a4€THOM KHMKKE CTYJIEHTa, CIy’aT CBU/IETEIbCTBOM YCIIEITHOTO OKOHYAHHUS TPAKTHKU.

9 MarepuaabHo-TeXHHYeCKOe ofecrieyeHne, He0OX0AUMoOe /ISl OCYLIEeCTBJIEHHUS
o0pa30BaTeIbHOIO MpoLecca Mo NPaKTHKe

9.1 JIuueH3MOHHOEe M CBOOOJHO pAacHpOCTpPaHsieMOe MPOrpaMMHOe ofecreveHue,
HCNOJIb3yeMoe MPU OCYLIECTBJIEHUH 00Pa30BaTeILHOT0 MPoIecca Mo MPaKTHKe
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CoctaB mporpaMMHOro oOecreyeHHs, HEOOXOAUMOTro JUIs MPOXOXKACHUS MPAKTHUKH,
NpUBEJCH Ha caiite yHuBepcutera WWW.Knastu.ru / Haw ynusepcumem / Obpazosanue /
11.04.04 Dnexmponuxa u nanosnexkmponura / Paboyuii yueonwiii naan / Peecmp I10.

AKTyanbHbIC Ha TEKYIIUH y4eOHBIN I'0J] PEKBH3HUTHI / YCIIOBHSI HCIIOJIb30BaHMSI IIPOTPAMMHO-
ro obecrieueHus puBeAeHbl Ha cTpanuie U T-ynpasienus Ha caiite yHMBEpcUTETa!
https://knastu.ru/page/1928

9.2 MTO npakTuku

[TpakTiKa NPOBOJUTCS B CTPYKTYPHOM IOJIpa3ie/ieHUH YHUBEPCUTETA U YUPESKICHUIX U
OpraHM3alusaX, ¢ KOTOPbIMH 3aKJIIOYEHbI JOIOBOpAa O MPAKTUYECKON MOArOTOBKE. BhlnonHeHue
OTYeTa, OAr0TOBKA NMPE3EHTAI[MOHHBIX MAaTEPHaIOB MOXKET OCYIIECTBIIATHCS CTYIEHTOM Ha 6a3ze
YHUBepcUTETa B ayIUTOPHIX, ONOIHOTEKE.

Jns peanuzanyu nporpaMMbl IPaKTUKH B CTPYKTypHOM moapaznaeneHun PI'bOY BO
«KHAI'Y» ncrionb3yercs MaTepruaabHO-TEXHUUECKOE 00ECTIEUEHHE!

CrpykTypHOE Hcnonszyemoe
PYKTYP Y Ha3znauenue o0opynoBanus
10JIpa3/ieIeHue o0opyJi0BaHuE
Jlaboparopuu ka- | Ilepconansupie  KoM- | [IpoekTpoBaHne W MOIEIMPOBAHHUE DJIEK-

denpel  «IIpombim- | meroTepsl Intel Core 13- | TPOHHBIX CXEM.
neHHass anektponu- | 4330 3,5 I'Tu, O3V 4
ka» KHATY 211/3, | I'G.

213/3, 217/3 W3mepurenbHo- DKCIIepUMEHTAIBbHOE  HCCIICOBAHUE  DJICK-
yhpaBisiroiiee  000py- | TPOHHBIX YCTPOMCTB.
JOBAaHUC KOMITaHUU

National Instruments.

JlaGoparopHble cTeHabl | M3yueHne mpUHLMIIOB NOCTPOEHUS U HCClle-
u o0OpyldOBaHHE MHC- | IOBAaHME COBPEMEHHBIX HPUHIUIIOB pabOTHI
CIIEIOBAaHHSI COBPEMEH- | YCTPOMCTB CHIIOBOM JIEKTPOHUKHU

HBIX YCTPOMCTB CHIJIO-
BOW JJIEKTPOHMKHU

Jnsg  peanmuzauMM  OporpaMMbl  MPaKkTUKU — «YueOHas  MpakTUKa  (HaAy4yHO-
uccienoBarenabckas padora (MOTydeHHEe MEPBUYHBIX HABBIKOB HAy4YHO-HCCIEI0BAaTEIbCKON pa-
00ThI))» Ha Oa3e MPoUIbHONH OpraHU3aIMK MCIIONb3YETCs MaTepUalbHO-TEXHUUYECKOE oOectie-
YEeHHE, YKa3aHHOE B JJOrOBOPAX O MPAKTUYECKOU IMOATOTOBKE WM JOTOBOpPaxX O CETEBOM B3aHUMO-
JIEHCTBUH

10 Uuble cBeaeHus

MeToauuecKkue PECKOMEHIAMHA 10 oﬁyqeﬂmo JMI ¢ OrpaHUY€HHBIMH
BO3MOKHOCTSIMM 310POBbA U HHBAJIM10B

OcBoeHHne NPakTUKHU 00YYAIOUMMHCS C OTPAaHUUYEHHBIMU BO3MOXHOCTSIMH 370POBbSI MO-
’KeT ObITh OPraHM30BaHO KaK COBMECTHO C JPYTMMH OOy4YarolUMUCS, TaK U B OTAEIbHBIX IPYII-
nax. Ilpeanonararorcs cnenuagbHbIE YCIOBHS JUIS MOMTy4EHUs] 00pa3oBaHMs 00Yy4aloUIMMHUCS C
OTpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBBSI.

[Tpodeccopcko-niearornyeckuif cocTaB 3HAKOMUTCSI C TICUXOJIOT0-(pU3UOIOTMUECKUMHU
OCOOCHHOCTSIMU O0YYaroIMXCs MHBAIWIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MHAUBUYAIBHBIMU MPOrpaMMaMi peaOWIMTallMi UHBAIUIOB (mpu Hamuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAS MOAJIEpKKa MPENoAaBaHus ThIOTOPAMH, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIIIMMHU OATOTOBKY aCCUCTEHTaMH.
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®dopma MpoBEJAEHUsI aTTECTALMU ISl CTYJEHTOB-UHBAIU/IOB YCTAHABIMBAETCS C YUETOM
WHIUBHUIYAIbHBIX TCUX0(pU3NIecKux ocooeHHoctel. s cryaentoB ¢ OB3 mpenycmarpuBaet-
sl JocTymHas (hopMa MpeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B TIEYaTHOW WM DIJIEKTPOHHOM dopme (s JUIl € HapyUICHUSIMH OIOPHO-
JIBUTATEILHOTO amnmapara);

- B IMe4aTHOM (hopMe WJIIH PIEKTPOHHOM (opMe C YBETUUEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYILIEHUSIMH CIIyXa, PEUH, 3pEHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIYX (IUIsl JTUI] C HAPYIICHUSIMH 3PEHUS).

CryaeHTaM ¢ MHBJIMIHOCTHIO YBEJIMYMBACTCS BpPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIAEHTOB NpeAaycMaTpUBaeTCs JOCTyMHasi ¢popma MpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- IMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIHI] C HAPYLICHU -
MU CllyXa, peuHn);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYIICHUSIMUA ONTOPHO-/ABUTATENILHOIO aIlapaTa);

* YCTHO ([U1s1 JTUI] C HAPYLIECHUSIMU 3PEHHUSI, OTIOPHO-JIBUTATEILHOTO allapara).

[Ipu HEOOXOAUMOCTH JJIsl 00YUAIOIIUXCSl ¢ MHBAMIHOCTHIO MPOIEAypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

Ipumep Te3ucoB HUP, BbINMOJIHEHHO MAarHCTPAHTOM HA NPAKTHKE, 110 HHAUBUAYAJIbHOMY
3alaHUI0 ¢ TeMoii «Peasim3anus ynpaBjieHusi TPyNIod CBeTWIbLHUKOB € Nepeaadeil KOMaH/I
10 CeTH NUTAHUSY.

Texuounorust PLC (Power Line Communication) oGecrieunBaet nepenady KOMaH][ yIpas-
JeHus B 1U(PpOBOM BHUE TIO CHIIOBBIM ceTsiM. Tak 1o ceTu ¢ HanpspkeHuem 220 B moxkHO mepe-
JlaBaTh KOAMPOBAaHHBIE COOOIIEHMs Ha HU3KOH YacToTe. OCHOBHBIM MPEUMYIIECTBOM JaHHOU
TEXHOJIOTHH SBIISETCS OTCYTCTBHUE HEOOXOAMMOCTH IMPOKJIAIbIBATH JOMOJHUTEIBHBIE CUTHAb-
HbI€ JIMHUH, OJTHAKO y TAaKOTO MOJX0/a €CTh U HEAOCTATOK: HU3Kast CKOPOCTh MEpeaay JaHHBIX
(mopsimka 100 GUT B ceKyHTY).

CymiecTByIOT Takke BbICOKoYacToTHbIe TexHojornu PLC. B HuX K muTaromeMy Hampsi-
JKEHUIO MOJMEUIMBAIOT BBICOKOYACTOTHBIM MOAYIMPOBaHHBIA curHai. Ha mpuémuoil ctropone
BBIJICJIAIOT M JEMOAYJIUPYIOT 3TOT CHTHAJI, OJHAKO MPH JOCTATOYHO MPOTSHKEHHBIX JIMHUSAX BbI-
COKOYACTOTHBIM CUTHAJ MOKET CUJIbHO MCKa3uThes. [loaToMy B mpuinoxeHusx, rae He TpedyeT-
Csl BBICOKasi CKOPOCTh TIepe/lavyd JaHHBIX, a NMepeIaTunK U MPUEMHHUK pa3sHECEeHbI Ha OOJbIIOe
paccTosiHue, NpeAnoYTUTEIbHEE UCII0Ib30BaTh HU3KOYACTOTHYIO TexHomoruio PLC.

PaspabatsiBaemasi cucrema, mpex/ie BCEro, OpPUEHTHPOBAHA Ha MPEANIPUATHS U JIOJDKHA
UMETh BO3MOXKHOCTH LIEHTPATU30BAHHOTO YIIPABJICHUS OCBEUIEHHOCTHIO Ha OMpeAeNEHHBIX
yuacTkax. CTpyKTypHasi CXeMa CUCTEMbI OCBEILIEHUS IIPEICTaBICHA HA PUCYHKE 1:

CBETOAWMOOHbBIE CBETUIIBHWKA

-

LUKAS YTIPABINEHWMA

(onumoHankLHo)

1
1
| |GSMMOMEM ETHERNET
1

JMMMEP
1
‘ 1
1
gemonynsitor| 1

e

PLC 50 Iy

AUMMEP

AEMOOYNATOR|

__+-_

KOHTPONNEP e—

~220B

CUETUMK ——MOOYNATOP

D

JATYMKM TOKA 1
W HAMPSDKEHMSA I

Pucynok 1 - CTpykTypHas cxema yrpaBlieHHUs] HApY>KHbIM OCBELLICHHUEM

[Ikad ynpaBieHUs CONEPKUT HUPPOBONH KOHTPOJUIEP, KOTOPBIH YHpaBiseT MOAYIATO-
pOM ceTeBoro HampskeHus. Monynsatop usmeHsieT (opMy HapsDKEHUs CeTH 1Sl JoOaBIeHUS B
HEero MH(GOpPMAIMOHHOM COCTaBIIAIOIIEN 00 agpece CBETUIbHUKA U YPOBHE TUMMHPOBAHUS.

Monynsauus OCyIIECTBISETCS MyTeM YMEHBIIEHUS aMIUIUTYIbl OTAEIbHBIX MOJIYBOJIH
HaNpsOKEHUs 1O CIeAYIOIEeMY NPUHINTY (PUCYHOK 2).
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Pucynox 2 - [lpunnun Mmoaymsiuu 1aHHbIX B cetrn 220 B

AMIUTMTYTHOE 3HAYEHHE CETEBOro HampsbkeHue coctapisier 311 B, musa ¢popmupoBanus
MapKepa HanpspKeHUE TOTYBOJIHBI MOHMKaeTcs npumepHo Ha 10%. UToObl 3HaueHue cpezaeMo-
IO HANpsOKEHHs] HE 3aBHCEJI0 OT TOKa Harpy3KH (KOJWYECTBAa CBETHJILHUKOB) MPEIJIOKEHO IMO-
HUKaTh HaNpsSHKEHUE C MOMOIIBIO MOCIEI0BATEIbHOIO BKJIIOUYEHUS CO CBETUJIbHUKAaMU CTOJI0a
BBIIPAMUTEIBHBIX 110/10B. DyHKIIMOHAIbHAS CXeMa MOYJIATOPA Mpe/ICTaBIeHa Ha PUCYHKE 3.
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Pucynok 3 - @yHKIMOHANBHAS CXEMa MOJYJIATOPA

000 =
000 ~

Monaynsauust ocyuiecTsisercs cnenyrommm obpazom. Kornma tpebyercs chopmupoBaTh

MapKep, TUPUCTOP OCTAETCS 3aKPBITHIM, U HA HArpy3Ky MOCTYIAeT CETEeBOE HANPSIKEHUE 32 BhI-
4eTOM IaJIeHUs] HalpsbKeHHus Ha croibe auonos (okono 30 B). lanee na nepepaun nuHpopma-
LMY TUPUCTOP OTKPBIBAETCS M LIYHTUPYET IUOJHBIN CTOJIO Ha BpeMsl MPOXOKICHHSI HEOOXO01H-

MOT0 KOJTMYECTBA «OOBIYHBIX)» MOTYBOIH.
[Ipu ucnibITaHUM TAHHOW CXEMBI TOJTYUYEHBI CIEIYIONTNE PE3YIbTaThl (PUCYHOK 4):
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Pucynok 4 - OcuumniorpamMma HanpsbKeHUST Ha Harpys3ke

B camux cBeTUIbHUKAX HAXOIATCS JEMOIYJISTOPBI, (OPMUPYIOUINE CTaHIAPTHBIA CUT-
HaJl YIpaBJIeHUs U1 JUMMEPOB. JleMOayasTop CIEeIUT 32 aMIUIMTYAO0M MOJYBOJIH U IIPU HaX0X-
JEHUHM MapKepa HAaYMHAET OTCUET KOJIMYECTBA «OOBIYHBIX) MOJIYBOJH JI0 MOSBICHUS CIEIYIOIIEe-
ro mapkepa. Uuciao MOCTYNHMBIIMX HOJTYBOJIH (GopMupyeT MHGOPMALMOHHYIO MOCBUIKY. Jliis
no/icyéTa KOJUYECTBA MOTYBOJIH HEOOXOAUM JIETEKTOp MEpPexXo/a CETEBOr0 HANpPsLKEHUs 4yepes
HOJIb.

DyHKIHUOHAIbHAS CXEMa JIETEKTOpa IPUBEJCHA Ha PUCYHKE 5, a.

a) B 6)

Pucynok 5 - @yHKIMOHAIBHAsA CXeMa AETEKTOPA IIepex0/1a CETEBOI0 HAIIPSKEHUS Yepe3 HOJIb
(a) 1 BpeMeHHas1 tuarpamma ero padoTsi (0)

HpI/IHI_II/Il'I pa6OTbI JACTCKTOpPA 3aK/IIFOYAaCTCA B TOM, UTO TPAH3HUCTOP OIITOIIapPhbl ITIOCTOAHHO
HaxXo4UuTCA B OTKPBITOM COCTOAHHMM KPOMC MOMCHTOB, KOIla CCTCBOC HAIIPAKCHHUE IICPEXOIUT
4Cpe3 HOJIb U 4CPE3 CBECTOAMO/ OIITOIIAPhbl HC ITPOTCKACT TOK. H03TOMy HAIIPAKCHHUEC Ha BbIXOAC
CXEMbI 6YI[€T HMCETH BUJ UMITYJIBCOB C TMKOM B MOMCHTBI HYJICBOI'O YPOBHS CETCBOI'O HAIIPSIKEC-
HUs. BpeMeHHaﬂ AuarpaMmma pa6OTH ACTCKTOpa nepexona 4€pe3 HOJIb IPUBCICHA Ha PUCYHKE 5,
0.
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