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1 O01me moJ10KeHus

Paboyas mporpamma npaxkTHKH «Y4yeOHasi IpakTUKa (Hay4HO-HCCIeI0BaTENbCKast padoTa
(mony4yeHue NEPBUYHBIX HABBIKOB HAyYHO-HMCCIIEI0BATENbCKONW pabOTHI))» COCTABJIIEHA B COOT-
BETCTBUU C TpeOOBaHUAMH (helepabHOTO TOCYAApPCTBEHHOIO 00pa30BaTENbHOTO CTaHIApTa,
YTBEP)KJICHHOTO TpHKa3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepannu No
959 ot 22.09.2017, n ocHOBHOH mpodeccrHoHaIbHOM 00pazoBaTeNbHON nporpaMmel «IIpomebi-
JIEHHAas 3JIEKTPOHUKa» MO HampaBieHU0 noaArotoBku 11.04.04 «DaeKTpoHUKA U HAHORIIEKTPO-
HUKa.

Bun yueOHas mpaKkTUKa
MPAKTUKH
Tun Hay4yHO-MCCIeIoBaTenbckass padoTa (MOJydyeHUE MEPBUYHBIX HABBIKOB
MPAKTUKU Hay4HO-UCCIIEI0BATEIHCKOM pabOThI)
dopmupoBaHuE, 3aKpEIJICHWE, pPa3BUTHE NEPBUYHBIX MPAKTUYECKUX
HaBBIKOB, 0011eNPO()ECCHOHATIBHBIX U MPOPECCUOHAIBHBIX KOMIETEHIINN
Lenb B XO/JI€ BBIITOJIHEHUS OTACIHHBIX BHJIOB CAMOCTOSATEIBHBIX pabOT, COCTaB-
MPAKTUKU JISFOIIUX OCHOBY Oyayried mnpodeccuoHaIbHOM JEITeIbHOCTU U CBSI3aH-
HBIX C OpTraHM3alMel mporecca coopa M 00pabOTKA TEXHUYECKOW WH-
(dhopmaruu B mpodecCHOHATBHON WH(DOPMAITMOHHOM cpejie.
- TOJTy4EeHNE HABBIKOB 10 cOOpy 1 00paboTke nHpopmanuu, B T. 9. C UC-
MOJTB30BaHUEM TIPOrPAaMMHOT0 00eCTIeYeHMS;
ajaun - pa3BHTHE CIIOCOOHOCTH K aHAIM3Y Pa3INYHBIX YCTPOHCTB MTPOMBINLIEHHOMN
TIpaKkTHKA JIEKTPOHUKH;
- OCBOCHHE METOJIOB HKCIICPHMEHTAIBHON PaOOTHI
Croco6 mpoBee-
HU IPAKTHKH CranuoHapHas U Bble3Has

2 IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO MPAKTHKE, COOTHECEHHbIX
€ MHIUKATOPAMU T0CTHKEHUS] KOMIIeTeH M i

[Iporecc ocBoeHMS MPAKTUKKH «Y4eOHasl MpakTUKa (HaAyYHO-HCCIIeI0BaTEIbCKas paboTa
(mosydyeHHe TIEPBUYHBIX HABBIKOB HAyYHO-HCCIIEAOBATEIBCKON pabOTH))» HamparieH Ha ¢Gop-
MHpOBaHUE cleAyromux KommeTreHuid B cootBercTBuu ¢ ®I'OC BO u ocHOBHOM 00pa3oBa-
TEJIbHOW MPOrpaMMOii:

Koa no ®1'0OC Nuaukatopbl JOCTHKEHUS [TnanupyemMblie pe3yabTaThl 0OydeHHs

I10 IIPaKTUKE

Ob6menpodeccroHalbHbIE

OIIK-1. Cnocoben

MPEJCTaBIATh COBPE-
MEHHYIO HaY4HYIO
KapTUHY MUPA, BbISIB-
JISITh €CTECTBEHHOHA-
YUHYIO CYIIHOCTh
npo0em, ompee-
JISTh YT UX pelie-
HUS U OLIEHUBATH 3(-
(eKTUBHOCTH Clie-
JAaHHOTO BBIOOPA

OIIK-1.1 3HaeT TeHACHIINH U
NEPCIIEKTUBBI Pa3BUTHUS
ANEKTPOHUKHU U HAHOAJICK-
TPOHHUKH, a TAK)KE CMEXKHBIX
obrnacteill HayK1 U TEXHUKH
OIIK-1.2 YMmeeT BbISBIATH
€CTECTBEHHOHAYYHYIO CYIII-
HOCTb MPOOJIEM, BO3HUKAIO-
KX B X0Je npodeccuo-
HAJIBHOM JEATeTbHOCTH, aHa-
JIU3UPOBATh U 00pabaTHIBATh

- 3HATh TCH/CHIIUH U TIEPCIICKTHBBI
Pa3BHUTHS HIEKTPOHUKH ¥ HAHOIJICK-
TPOHHKH, & TAKIKE CMEIKHBIX 00J1acTeit
HAYKH U TEXHUKH

- YMETh BBISBIISITh €CTECTBEHHOHAYY-
HYIO CYIIHOCTh MPOOJIeM, BOSHUKAIO-
HIMX B XOJI€ MPO(HECCHOHAIBLHOM Aes-
TEJILHOCTH, aHAIIM3UPOBATh U 00pada-
THIBaTh COOTBETCTBYIOIIYIO HAYYHO-
TEXHUYECKYIO JIUTEPATYPy C YUETOM
3apy0eKHOTO OIBITA
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Kox mo ©1'0C

Nuaukatopel JOCTHKEHUS

[Tnanupyemsble pe3yabTaThl 00ydeHHS
10 IIPAKTUKE

COOTBETCTBYIOIIYIO HAy4YHO-
TEXHUYECKYIO JIUTEPATYPY C
YYETOM 3apyOeKHOTO OIbITa
OIIK-1.3 Bnaneer metonamu
HAy4YHOTO aHaju3a npoodieMm,
OTIPEICTICHUS ITyTH UX PeLie-
HUS 1 OlIeHK! 3P PeKTuBHO-
CTH CIISJIAHHOTO BhIOOpA

- BJI/IETh METOJIaMH HayYHOTO aHAJN3a
npo0JieM, onpeAeaeHus IMyTH UX pelie-
HUS ¥ OLICHKH Y(PPEKTUBHOCTH C/IETaH-
HOTO BBIOOpA

OIIK-2. Cnocoben
IMPHUMCEHATHb COBPC-
MCHHBIC ME€TOAbI UC-
CJIeJIOBAHUS, TIPE/I-
CTaBJIATH U apryMeH-
THUPOBAHO 3aIIIIATh
pE3yIBTaThl BBINOJI-
HEHHOH pabOTHI

OIIK-2.1 3HaeT METOABI HC-
CJIeIOBAHMS; IPUHIIUIIBI CO-
CTaBJICHUS MPOTPAMMBI UC-
CJIeIOBaHMil 10 BRIOpaHHOM
TE€Me€; OCHOBHBIE TIPUEMBI 00-
paboOTKU U IPEICTaBICHUS
pe3ynbTaTOB BHITIOJIHEHHOTO
HCCICI0BaHUS

OIIK-2.2 YMmeeT agekBaTHO
CTaBUTh 3aJa4H HCCIeA0Ba-
HHUSA ¥ ONTUMM3AIUH CJIOXK-
HBIX 0OBEKTOB HAa OCHOBE
METOJI0OB MAaTEMaTHIECKOTO
MOJICJTUPOBAHUS

OIIK-2.3 Bnageet HaBRIKAMU
METOH0JIOTHYECKOTO aHaIn3a
HAy4YHOTO MCCJIE0OBaHUS U
€ro pe3yJbTaToB, PEJICTaB-
JICHUSI ¥ 3aIHUTHI PE3YJIbTa-
TOB BBITIOJTHCHHOU PaOOTHI

- 3HaTh COBPEMEHHBIE METO/IbI T€Ope-
TUYECKUX U IKCTIEPAMEHTAIbHBIX HC-
ClIeIOBaHUN:

- YMETh MOJIETUPOBATH MPOIECCH U
O0O0BEKTEI HCCIIEHOBAHUS;

- 00s1aaTh HaBBIKAMU ITPOBEJCHUS
AKCTIEPUMEHTATBHBIX UCCIIEIOBAHIHA
TEXHOJIOTUIECKUX MPOIIECCOB, Y3JI0B U
CUCTEM 000pyIOBaHUS

- YMETh TPEICTABIATh U apryMEHTHPO-
BaHHO 3aIIMIIATh PE3YJIbTAThI BBIOJI-
HEHHOU paboThI

3 MecTo NpaKTHKH B CTPYKTYpe 00pa3oBaTebHOI MPorpaMMbl

IIpakTrka BXoauT B cocTaB 0y0ka 2 «[IpakTHKKU» U OTHOCUTCS K 00s13aTEJILHOM YacTH.
Mecto nmpakTHKu (3Tarn GOpMUPOBAHUS KOMIIETEHIIMH) OTPaXXEHO B cxeme (hopMUpOBa-
HUS KOMIIETEHIIUH, NPeICTaBIeHHON B TOKyMeHTe Oyenounvie Mamepuasl, pa3MELICHHOM Ha
caiiTe yHuBepcureta WWW.Knastu.ru / Haw ynusepcumem / Obpazosanue / 11.04.04 Daexmpo-
HUKa u Hanodnekmponura /OYeHoyHble Mamepuabl).
IIpakTuka «YueOHas NpakTHKa (Hay4dHO-MCCIEJOBaTeNbCcKas padoTa (IOJydeHue mep-
BUYHBIX HABBIKOB HAy4YHO-UCCIIEAOBATEIbCKOM PabOThI))» IMOJHOCTBIO peanusyercs B (Gopme
IIPAKTUYECKON MOAroTOBKU. IIpakTHueckas MOArOoTOBKAa OpraHU3yeTcsl MyTeM BBINOJHEHUS MH-
JMBHTyaIbHBIX PAKTUUYECKUX 3aJJTaHHM.
[IpakTyeckas MOATOTOBKAa peanu3yeTcs Ha ocHoBe: IIpodeccroHanbHBIA cTaHIapT
40.035 «MHXKeHep-KOHCTPYKTOP aHAJIOTOBBIX CJIOKHO(YHKIIMOHANBHBIX 0J0KOB». O6001IeHHAs
TpynoBas gyHkuus: D. ConpoBokaeHne paboT MO MPOEKTY, KOHTPOJb TpeOOBaHUN TEeXHUYe-
CKOT0 3aJjaHHs Ha aHanoroBelii CP-0J0K U OTAEIbHBIE AaHATIOTOBbIE OJIOKH.




4  CTpyKTypa U cojiep:KaHue NPAKTUKU

[Mpaktuka «YdeOHas mpakThKa (HaydHO-HCCIEIoBaTeNbcKass pabora (moaydeHue mnep-
BUYHBIX HaBBIKOB HAYYHO-HCCIIEIOBATEIHCKONH paboThl))» mpoBoauTcs Ha 1 kypce Bo 2 ce-

MecTpe.

OO0r1ast TPYI0EMKOCTh IpakTUKU cocTaBisieT 3 3.¢. (108 akax. gac.)
HpOI[OJI)KI/ITCJII)HOCTI) IMPAaKTUKHU 2 HEACIN B COOTBCTCTBUU C YTBCPKACHHBIM KaJICH-
JTapHBIM y4eOHBIM TpaduKoOM.

Tabmuma — CTpyKTypa U coJiep)KaHue TMPAKTUKH 10 pasjiesiaM (dTarmam)

HaumenoBanue
pa3jaesioB

Conep:xanue paszjaena
(3Tana) NnpakTUKHU

dopMa npoBeIeHUs
WJIM KOHTPOJIsI

Tpynoemkoctb
(B yacax)

Pa3zgen 1 HloaroroBureabHBIN dTAN

Odghopmnenue  0oKymeHmos
10 NPOXOAHCOCHUIO NPAKMUKU

Odghopmnenue BPEMEHHBIX
nponyckog OJisi npoxooa 8
NPOQUIBLHYIO  OPeaHU3AYUIO
(npu HeobxoouMocmu,).

Ilposedenue  meduyunckux
ocmompos (0bcaedosanuli) 8
cnyyae BbINOIHEHUs: 00yya-
rowumcs pabom, npu 8blnoJ-
HeHUU KOMOPbIX NPOBOOSINCSL
ooszamenvbHble  npedsapu-
meibHble U nepuoouyecKue
MeOuYyuHcKue ocmompuvl (00-
cnedosanus) 8  coomeem-
cmeuu ¢ 3aKoHoOamellb-
cmeom PD

Beoonwiti  uncmpykmaoic no
npasuiam O0Xpawvl mpyod,
mexHuKe bezonacnocmu,
noocapHou  6e3onacHocmu,
npasuiam BHYMPEHHE20
pacnopsoka

Texymmii KOH-
TPOJb MO pasieny
1

Cobeceoosaniue no
npasuiam OXpanvl
mpyoa, mexHuke 0Oes-
ONACHOCMU, NONCAPHOTU
bezonacnocmu, npasu-
JIaM 8HYMPEHHe20 pac-
nopsioKa

Pa3gen 2 OcHOBH

oil dTan

Buvinonnenue  unousudyano-
HBIX 3A0aHULL NPAKMUKU

84

Koncynomayuu — pykoeoou-
mens(-eti) npaKmuxku o xooe
8bINONHEHUs 3a0anutl,

Cobeceoosanue ¢ 00y-
yarowumcs
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HaumenoBaHue Coaep:xkanue pasaesia ®opma npoBenenus | TpyroemkocTh
pa3iesioB (3Tana) NpakTHKHU WIN KOHTPOJIA (B yacax)
ogopmnenuu u cooepircanuul
omuyema, NO  NPOU3BOO-
CMBEHHBbIM 80NPOCAM
Iloocomoexka omuema no | Pazdenvt omuema no 8
npakmuxe npaKmuke
Tewymuii ron- Pezynomamovr  6vinon-
TPOJIb IO Ppasery .
5 HEeHHOU pabombl
Pa3nen 3 3aBepiuarouuii 3Tan
Ilposepka  omuema  no
npaxmuxke, ogopmienue xa- | Omuem no npaxmuxe,
PAKmepucmuky  pyKogoou- | OHe8HUK NPAKmMuKu
mens(-etl) npaKmuxu
Texkymmii KOH-
TPOJIb MO Ppasiery Omuem no npaxkmuxe
3
IIpomexyTouHast
aTTecTanus no | Cobeceodosanue 3auem c oyenkoii 2
NMPaKTHKE
HNKP 2

5 @opMbl 0OTYETHOCTH IO MPAKTHKE

dopmamMu OTYETHOCTH 110 MPAKTUKE SIBIISIFOTCSI:
1. JIHEBHHK IO MPAKTUKE, KOTOPBIN COACPIKUT:

+ ®UO crynenra, rpynna, GakyiabTeT;
* HOMEp U JaTa BbIX0Ja MpUKa3a Ha MIPAKTHUKY;
*  CpPOKH IPOXOKICHUS MPAKTHKY;
+ ®UO pykoBoauTeNeH MPAKTHKKA OT YHUBEPCUTETA U MPOGUILHON OpraHu3alvu,
WX JIOJDKHOCTH;
* 1IeNb U 33J]aHHe Ha MPAKTUKY;
* rpaduK IPOXOKIACHUS MPAKTUKU;
* OT3bIB 0 paboTe CTy/IEHTA.
2. OT4er 00y4aroerocs 1mo MmpakTUKe.
B oTuder no nmpaxkTHkKe BKIIOYAIOTCS:
*  TUTYJBHBIH JIUCT;
*  COJEpKaHUE;
*  HMHJIUBUIYyaJbHOE 3a/IaHUE;
* BBEJICHHE;
* OCHOBHAs 4YacCTh;
*  3aKIIIOYCHHE;

¢ CIIMCOK HMCIIOJIb30BaHHBIX HCTOYHHUKOB,

*  MpHJIOXKeHUs (TP HEOOXOJUMOCTH).

6 OueHo4HbIEe cpeICTBA JJISA NPOBeJeHUs TeKYLIero KOHTPOJISI U MPOMEeKYTOYHOI

aTTeCcTaluu oﬁyqamnmxca 10 MPaKTUKeE

®@OoHIBI OIEHOYHBIX CpCACTB IJId MPOBCACHHUA TCKYLICTO KOHTPOJIA YCIICBACMOCTU U
HpOMC)I(yTO‘-IHOﬁ aTTcCTalnuu O6CY)K,Z[3IOTC$I U YTBCPIKAAKOTCA Ha 3aCCAaHUU Ka(be,[[pbl. ITon-
HBIN KOMILIEKT KOHTPOJIbHBIX 3aJaHUN UM HHBIX MaTepualios, HCO6XOI[I/IMBIX JJIs1 OCHHUBAHU A
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pe3yJIbTAaTOB MPOXOKACHHS NMPAKTUKUA XPAHUTCS Ha Kadeape-pa3paboTyrke B OyMaXHOM WU
AJIEKTPOHHOM BUJE, TaKKe (POHIBI OLIEHOYHBIX CPEJCTB JAOCTYIHBI CTYACHTAaM B JIMYHOM KaOu-
HETe — pa3jien yueOHO-MeTOAnYeCKoe oOecreueHue.

7 Y4eOHO-MeTOoqUYecKOe U MHPOPMAIMOHHOE o0ecTieueHHe MPAKTUKHI
7.1 OcHoBHasi ¥ IONOJIHUTEJILHAS JTUTEPATYypa

[IepeyeHb peKOMEHyeMOW OCHOBHOM M JOIIOJHUTEIBHOW JINTEPATYphl MPEICTABICH Ha
caiite yHuBepcuTera WWW.Knastu.ru / Haw ynusepcumem / Obpaszosanue / 11.04.04 Dnexmpo-
HUKa u Hanodnekmponuxa / Pabouuti yueonwiti nian / Peecmp numepamypoi.

7.2 MeToanueckue YKazanusd 1Jist CTYACHTOB 110 BBINIOJIHEHUIO 3agaHui NMPaKTHKH

Buasbi pador, npoBoaumsie B pamkax HUP

B cootBerctBuu ¢ I'OCT 15.000-94 u 'OCT 7.32-2001 ocHOBHBIMH BHUJIaMU PabOT, Xa-
pakrepusyrommumu HUP, u no3Bonstommmu oTHecTr ux K npuznakam HUP, sasistorcs:

- 0030p HAyYHO-TEXHUYECKUX JOCTHKEHUM B UCCIEAyeMOM 001acTu;

- TAaTEHTHBIC UCCIICIOBAHUS;

- TEOPETUIECKUE UCCIICTOBAHNS;

- MOJIETTUPOBAHKE, MAKETUPOBAHUE;

- DKCTIEPUMEHTATBHBIC UCCIIEOBAHUSI.

Brigesenue u xapakrepucruka sranos HUP

Ortan HUP — gacte pabot, npoBoaumbeix B pamkax HUP, xapakrepusytomascs onpese-
JIEHHBIM TIOJTYY€HHBIM PE3yJbTAaTOM, SIBIISIOMIASICS OOBEKTOM IUIAHUPOBAHUS U (PUHAHCHUPOBA-
HUSL.

I'OCT 15.101-98 B o06miem citydae npeaycMoTpeHsl ciieayrormue 3tarnsl HUP:

- «Bp100p HampaBieHUs UCCIEIOBAHUI,

- «TeopeTnueckue UCCie10BaHUN;

- «OKCIIEpUMEHTAIbHBIE UCCIECIOBAHUY;

- «O0001IeHNE 1 OTIEHKA PE3Y/IHTAaTOB MCCIICIOBAHUI.

Iman «Bvioop nanpasnenus ucciedosanui)

Henbto sTana «BeiOop HampaBlieHUs UCCIEIOBAHUIY SIBISIETCS BBINIOJHEHUE KOMILIEKCA
MOATOTOBUTENBHBIX PAa0OT, CBA3AHHBIX C IMPEACTOSIIMM HCCIEIO0BaHHEM, COOp W JeTalbHbIN
aHaJIM3 UMEIoUIeiiCcs HayYHO-TEXHHUECKON MH(POpMAIINK, U MOCIEAYIOUINI BEIOOP HaIMpaBlieHUs
HCCIEA0BaHUS.

Iman «Teopemuueckue uccnedosanusn)

Oran «TeopeTnueckue MccaeA0BaHUSD PabOT SBISETCS OCHOBHBIM M CaMbIM TPYAOEM-
KHM, TaK Kak UIMEHHO Ha HEM JIOJDKHBI OBITh PEIIeHBbI BCE HCCIeA0BATEIbCKUE 3a/1a4H, pa3pado-
TaHbl TEXHHYECKHE PELICHUS B COOTBETCTBUU C TEXHUYECKUMHU TPEeOOBAHUSIMH, TEM CaMbIM CO-
3/1aHbl OCHOBHBIE MIPEANOCHUIKY Uil AocTrxKeHus nened HUP. JlanHbIi 3Tan NpoBOAAT C LENbIO
MOJIYYEHUS JOCTATOUHBIX TEOPETUUYECKUX PE3YJIbTATOB UCCIIEIOBAHUM JJIs1 pEIEHUs TO0CTaBIICH-
HbIX niepeg HUP 3anaq.

Iman «IKcnepumenmanvHvle UCCE00BAHUAY)

Otan «IKCHepUMEHTAIbHBIE UCCIEAOBAHUSY ABISAETCS MPAMBIM MPOJIOKEHUEM MPEbl-
nymiero stana («TeopeTuyeckux uccie0BaHui), Tak KaK OCHOBHOW €ro IEeNbI0 SBISETCS Mpo-
BEpKa pe3yNbTaTOB TEOPETUUECKUX MCCIEAOBaHUN. MIHBIMM CIOBaMM LIENBIO JAaHHOTO 3Tama siB-
JII€TCA MOJYYeHHE JOCTOBEPHBIX AKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB MCCIEIOBAHUMA Ul pelle-
Hus nocrasineHHbix nepenq HUP 3anau. DxcniepuMeHTanbHbIe UCCIEA0BaHUS TPOBOAATCS B COOT-
BETCTBUU C MPOTPAMMOM IKCIIEPUMEHTANBHBIX HCCIEI0BaHUMN, pa3pabaThiBaeMbIMHU Ha IPEbI-
JTYLIEM dTare.

Iman «OQb606uienue u oyenKa pe3yibmamos Uccie008aHuIl»
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Oran «O06001eHne 1 OLIeHKa Pe3yIbTaTOB UCCIIECAOBAHUID IPOBOJAT C LENbIO TOBE/IE-
HUSL UTOTOB M 00OOIIEHMS pe3yJbTaTOB HAYYHO-TEXHUYECKUX HCCIIEIOBAHUMN, COMOCTABIICHUS
pe3ysIbTaTOB aHATW3a HAYYHO-MH()OPMAIMOHHBIX HCTOYHUKOB M TEOPETUUECKUX (IPKCIEPUMEH-
TAJIbHBIX) WCCIICOBAHUI, BBIITyCKa OOOOIIEHHON OTYETHOW HAYYHO-TEXHHUYECKOW JOKYMEHTa-
i o HUP, onenku 3ppeKTHBHOCTH MOJTydEHHBIX PE3yJIbTATOB B CPABHEHUU C COBPEMEHHBIM
HayYHOTEXHUYECKUM YPOBHEM (B TOM YHUCIIE€ OLIEHKH CO3JaHMsI KOHKYPEHTOCIIOCOOHOM MpoyK-
LUHN).

B npunoxenun 1 B kauecTBe npumepa NpUBEIEHBI TE3UCHI Pa0OTHI, BHIIIOJIHEHHOW Maru-
CTPAaHTOM Ha IPAKTHKE, 110 MHAMBUIAYAIbHOMY 3aJaHHIO ¢ TeMOM «Peanu3anus ynpaBlICHHs
IPYIIION CBETUJIHUKOB C Ilepeadyeid KOMaH/ 110 CETH ITUTaHUD).

7.3 CoBpeMeHHbIe TIpodeccHOHAIbHbIE 0a3bl JAaHHBIX W HHPOPMALMOHHbIE
CNPaBOYHbIE CUCTEMbI, HCOJIb3yeMble NMPHU OCYIEeCTBJIEHUH 00Pa30BaTEJIbLHOI0
npouecca no NpaKkTuke

Kaxxnomy oOyuarommmcst ooecriedeH A0CTym (yAaJeHHBIA OCTYI), B TOM YHCIIE B CIIy-
Yyae IPUMEHEHHUS AJIEKTPOHHOTO OOYYEHHs, NUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, K
COBPEMEHHBIM TPO(EeCCUOHANBHBIM 0a3aM JTaHHBIX W WH(QOPMAIMOHHBIM CIPABOYHBIM CHCTE-
MaM, C KOTOPBIMHU Y YHUBEPCUTETA 3aKJII0UYEH JOTOBOP.

[Tepeyerr pexoMeHIyeMbIX TPOPECCHOHANBHBIX 0a3 JaHHBIX W HWHPOPMAIMOHHBIX
CIPaBOYHBIX CHCTEM IPEJACTABICH Ha caiTe yHHBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem
/ Obpazosanue / 11.04.04 Dnexmponuxa u Hanosnekmponuka / Pabouuti yueonoui niam / Pe-
ecmp ObC.

AxkTtyanbHas HHGOPMAIUS 10 3aKITI0OYEHHBIM Ha TEKYIUNA y4eOHBIN TOJT IOTOBOPaM MpHU-
BeJieHa Ha cTpanule Hayuno-texuuueckoit 6ubdnuorexku (HTD) Ha caifte ynuBepcuteTa

https://knastu.ru/page/3244

7.4 TlepeyeHb pecypcoB HH(POPMAINMOHHO-TEJEKOMMYHHUKANIMOHHOM ceTH
«HHTEepHET», HEOOXOMUMBIX [IJIsl MPOX0KIEHHUS MPAKTUHKH

Ha crpanniie HTb M0oXkHO BOCIOJIB30BAaThCS MHTEPHET-pECYpCaMU OTKPBITOTO JOCTYIA
10 YKPYIHEHHOU rpymie HanpasieHuil u crnenuansHocTeit (YI'HC) 11.00.00 SJIEKTPOHUKA,
PAIMOTEXHUKA 1 CUCTEMBbI CBA3U.

https://knastu.ru/page/539

Taxke MOryT ObITh IOJIE3HBI CIIEIYIOIINE HHTEPHET TECYPCHI:

Haspanue caiita DJIEKTPOHHBIN apec
DJIeKTPOHMKA JUIS BCEX http://easyelectronics.ru/
PagnomoouTenbckue cxembl. [IpUHIMHATBHbBIC https:/Awww.radio-schemy. ru/
CXCMBI
Caiit komnannu KOMITDJI https://www.compel.ru/
Caiit komnanuu "DDO" https://efo.ru/
Caiit rpynmbl kKommanui [TpoMaiekTpoHnka https://www.promelec.ru/

ITouck TexHUYECKOM JOKYMCHTAIIUU HaA JJICK-

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

JlaTanmTel Ha 3JICKTPOHHBIC KOMIIOHCHTBI http://www.chipdocs.com/

8 Opranmaunonno-nenaromqecxne yciaoBusi

Opranuzanus 006pa3oBaTeNIbHOrO Mpolecca perijaMeHTUpyeTcss y4eOHbIM IUIaHOM M Ka-
JIeHJIapHBIM y4eOHBIM rpadukoM. S3pik 0O0yueHus (mpenojaBaHus) - pycckuid. [y Bcex BUIOB

AYAUTOPHBIX 3aHATHUI aKaJeMHYECKHUI Jac YCTaHaBJIMBACTCA IMTPOAOJLKUTCIBHOCTBIO 45 MHHYT.
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[Ipu GopmupoBaHUU CBOEW WHIMBHIYaIbHON 00pa30BaTENbHONH TPAaeKTOpUU 00ydaro-
LIUICS UMEET IPaBO Ha 3a4€T COOTBETCTBYIOLIUX IPAKTHUK, OCBOCHHBIX B IpOLiECCE MpEllie-
CTBYIOIIETO 00yYeHHsI, KOTOPBIA 0CBOOOXKIAaeT 00ydaromerocs oT Heo0X0AUMOCTH UX MOBTOP-
HOT'O IIPOXO0KJICHUS.

3auéT NpaKTUKU OCYIIECTBIIAETCS IIPU YCIOBUH, UTO €€ BUJ U IPOAOJKUTEIBHOCTD, YKa-
3aHHBIC B MPEICTABICHHBIX 00YJaIOMIMMCS JOKYMEHTax 00 00pa3oBaHUU, COOTBETCTBYIOT y4ueO-
HOMY IUIaHY 00pa30BaTeIbHON MIPOrPaMMBbl C YUETOM HANpPaBIEHHOCTH PO QUIIs.

B HmKenepeuncieHHbIX Cllydasx BBITyCKamomas Kadeapa MOXKeT MPOBOAUTH OICHHUBA-
HUe (mepeaTTecTanuio) (PaKTHIeCKOro JTOCTHIKCHUSI 00yJaroNUMCs TIAHUPYEMBIX Pe3yIbTaTOB
MPaKTUKU:

- HaUMEHOBaHHE paHee MPONJICHHON MPAKTUKUA HE COBIAJIAET C JACUCTBYIOMHUM Y4eOHBIM
IJJAHOM, HO KOMIIETEHIIMH I10 MPAKTUKE COBIAAAIOT;

- HaUMEHOBAHHE paHee MPOMIEHHON MPAaKTUKH COBMAJAET C JAECHCTBYIOIIMM Yy4eOHBIM
IJIAaHOM, HO KOMIIETEHIIMY COBMA/IAal0T YaCTUYHO;

- He coBMaaaeT npoduib 00pa3oBaTEILHON MPOTPAMMBI;

- TPYAOEMKOCTb MPOWUIEHHON NMPAKTUKU COBIAJAECT C TPYAOEMKOCTBIO NMPAKTUKU B JEH-
CTBYIOILIEM y4yeOHOM I1aHe MeHee yeM Ha 80 %.

8.1 O6pa3zoBaTeabHbIE TEXHOJIOTHH

B mporecce mpoxoskaeHNs TPAKTUKU MCTIOJIB3YIOTCS CIEAYIONIHE TEXHOJIOTHH:

CTanapTHbIe METObI 00YUYEHHUsI:

— caMocTosITeNbHas paboTa 00yJaromuXcsi BHE ayIUTOPUH, B KOTOPYIO BKJIFOUAETCS BbI-
MOJIHEHUE 3a/IaHUN TIPAKTHKH B COOTBETCTBUH C HMHIUBUIYATBHBIM 33JaHHEM U PEKOMEH/I0OBaH-
HBIMHU HCTOYHHUKAMHY JTUTEPATYPHI;

— OCBOEHHE METOJIOB aHaIn3a HHGOPMAIIMU U UHTEPIPETALIUU PE3YJIbTaTOB;

— BBINOJHEHUE MHUCHbMEHHBIX aHAIMTUYECKUX U PACUETHBIX 3aJJaHUI B paMKax MPaKTHKU
C HCIOJb30BAaHUEM PEKOMEHyeMbIX MH(GOPMAIMOHHBIX MCTOYHUKOB (yU€OHHMKH, U3aHUS TIe-
PUOIMYECKON MevaTu, CaluThl B ceTH MIHTepHeT);

— KOHCYJIBTAIMH MPENoAaBaTess N0 aKTyalbHbIM BOIIPOCAaM, BOZHUKAIOIIUM Y CTYIEHTOB
B XOJ€ MPOXOXKIACHUS MPAKTUKU; METOJOJIOTMH BBIMOIHEHHS MPAKTUUYECKUX 3aJaHUM, MOJIro-
TOBKE OTUYETA M0 MPAKTHKE, BHIIIOJHEHUIO aHAIUTUYECKUX 3aJJaHHH.

Metoabl 00yueHHsI ¢ IPUMEHEHUEM HHTEPAKTUBHBIX Gopm:

Jlyis BBINOJHEHUsS] MHAMBHUAYAJbHOTO 33JaHus U (OPMUPOBAHMS OTYETA MO MPAKTHKE
00y4aroIInecs UCIOIB3YIOT IIMPOKUH apceHas MPOTPaMMHBIX MPOAYKTOB (1. 9.1).

[IpoxosxaeHune MpaKkTUKY MpernoiaraeT UCIOJIb30BaHUE TEXHOJIOTHI:

— DJJIEKTPOHHO-OMOJIMOTEUHBIX CHUCTEM JUISl CaMOCTOSATEIBHOIO HU3Yy4eHHUS HaydyHOU u
y4eOHO-METOIUYECKOU TUTepaTyphl;

— CIIPaBOYHO-IIPABOBBIX cHUCTEM, B TOM uucie, Koncynprantllmtoc;

— HH(pOPMAIIMOHHBIE TEXHOJIOTUH I cOOpa, XpaHEeHUs B 00pabOTKK HH(pOpMaITUH.

8.2 CamocrosiTesibHAas padoTa 00yUYalomMXcs M0 NPAKTHKE

CamocrosrtenbHas paboTa CTyIEHTOB — 3TO MPOLIECC aKTHUBHOIO, LEJIEHAIPABICHHOTO
NpUOOPETEHHUS CTYIEHTOM HOBBIX 3HAaHUM, yMEHUIl, HABBIKOB 0€3 HEMOCPEJICTBEHHOTO y4acTHs
IIperoiaBaTelisl, XapakTepU3YIOIIUNHCS NPeAMETHON HaNpaBIeHHOCThIO, 3(p()EeKTUBHBIM KOHTPO-
JIeM U OLIEHKOM pe3ysbTaToB JAESTEeIbHOCTH 00yJaromerocs.

Lenu camocToATENEHON PabOTHI:

- CUCTEMAaTH3alus U 3aKPEIUICHUE MTOJIYYEHHBIX TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJieHue U pacliupeHue TEOPeTUYECKUX 3HAaHUH;
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- (hopMHpOBAHKE YMEHHUI UCIOJIH30BAaTh HOPMATUBHYIO M CIPABOYHYIO JOKYMEHTAIIHIO,
CHEIUAaTIbHYIO JIUTEPATYPY;

* pa3BUTHE MO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJCHTOB, OTBETCTBEHHOCTH U
OpraHMU30BaHHOCTH;

- (hOpPMHPOBAHKE CAMOCTOSTEIILHOCTH MBIIIJICHHS, TBOPYSCKOW WHUITUATHBBI, CIIOCOOHO-
CTEeH K CaMOpa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEAIN3aLlUu;

* pa3BUTHE UCCIIEIOBATEIBCKUX YMEHUH U aKaJEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS MHAUBUIYATBHO WM TPYIIIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JTH, 00BEMA, YPOBHS CIOKHOCTH, KOHKPETHOM TEMATHKH.

TexHoNOrHs OpraHu3aIli CaMOCTOSTEILHON paboThI CTYACHTOB BKIIIOYAET MCIOIB30Ba-
HUEe WH(POPMAIMOHHBIX U MAaTePHAIbHO-TEXHUYECKIX PECYpPCOB YHUBEPCHTETAa U 00BEKTa IpOo-
XOKJICHUS MPAKTHUKH.

[Tomemenus st caMOCTOSATEILHON pabOThl 00YJAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHON
TEXHUKOW C BO3MOKHOCTHIO TOAKIIOUEHHSI K cetu «VHTepHeT» M olecrieueHueM JOCTyma B
ANIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3al1u.

8.3 Mertoauueckue peKOMeHIANMH 1JIs1 00y4AIOIMXCS 10 MPOX0KIEHUI0 MPAKTUKH

IIpaBa u 00513aHHOCTH CTYICHTOB

Bo BpeMs mpoxoxkaeHust NTPakTUKK CTYAECHTBHI UMEFOT IIPABO:

- ToJTy4aTh WH(OPMAIIHIO, HE PACKPBIBAIOIIYI0 KOMMEPUYECKONW TalHBI OpPraHU3aIluu IS
BBIIIOJTHCHHA IMMPOrpaMMbl 1 HHANBUAYAJIbHOTO 3aJaHUS IIPAKTUKHU,;

- C pa3penieHus1 pyKOBOJUTENSI OPraHU3aIluu U PYKOBOJUTENICH €€ CTPYKTYPHBIX TO/Ipa3-
JIeJIeHUH TI0JIb30BaThCSl UHPOPMAIIMOHHBIMU pECypcaMy OpraHU3allly;

- IMOJIy4aTb KOMIICTCHTHYIO KOHCYJIBTAIIMIO CIICHHUAJIMCTOB OpraHu3anuu IO BOIIPOCaM,
MIPe1yCMOTPEHHBIM 3aJJaHHEM MPAKTUKH;

- IIPUHUMATh HEMOCPEACTBEHHOE ydacThe B MPO(ECCHOHATBLHON eATeNbHOCTH OpraHu-
3a1uu - 0a3bl MPAKTUKH.

Ilepen npoxoxaeHneM NPAKTHKHU CTYI€HTbI 00A3aHbI:

- 03HAKOMHUTHCS C POTPAMMON ITPOXOKACHUS MTPAKTUKU M BHUMATEIbHO U3YUUThH €€;

- BBIOpaTh MECTO MPOXOKACHUS TPAKTUKU U HAIKCATh 3asBJICHUE;

- 0hOpMUTH THEBHUK IPAKTHKHU;

- pa3paboTaTh KaJeHJapHBIH IJIaH MPOXO0KICHUS ITANOB MPAKTUKHU.

Bo Bpemsi npoxo:xaeHNsi NPAKTUKHU CTYJAEHTbI 00513aHbI:

- BBIIIOJIHUTH IPOTPaMMy MPAKTHKY;

- BECTU JIHEBHUK MPAKTUKU O XapaKTepe BBIMOJHEHHON paOOThl U TOCTUTHYTHIX PE3yiib-
TaTax;

- MOJUUHATHCA ACUCTBYIOIINM B OPTaHU3ALIMY ITPaBUJIaM BHYTPEHHETO PacHopsIKa JAHS,

- cobmoaTh TpeOOBaHUS TPYAOBON AUCHIUIIIIUHBL;

- U3Y4YUTh U CTPOTO COONIOATh MpaBHiia KCIUTyaTallud 0OOpYAOBaHUSA, TEXHUKU 0e€3-
OTIACHOCTH, OXpaHbl TPyZa U APYrUe YCIOBUs paOOThl B OpraHU3aIUH.

Ilo oxOHYAHMYU NPAKTUKH CTYIEHThI 0013aHbI:

- 0(hOpMHUTH BCE OTYETHBIE JOKYMEHTHI.

Iopsanok BeaeHHUs JHEBHUKA

B cootBerctBum ¢ PU 7.5-2 «Opranuzanus U NpoBeieHHe NPaKTUK 00yJatoLIXCs» BCe
CTYZIEHTBI B 00s3aTEIbHOM MOpsAKE BEIyT JHEBHHUKH MO MpakTHKe. B 1HEBHHKE OTMEdaroTCs:
CPOKH, OTJIeJI, Y4aCTOK pabOThl, BUABI BBIIIOJIHEHHBIX padoT, GUKCUPYETCsl ydacTUE CTYJEHTa B
Pa3IMYHBIX MEPOIIPUATHUSAX.

JIHEBHUK ITPOXOKIEHUS IIPOU3BOICTBEHHON IIPAKTUKH JIOJDKEH COLCPIKATH:
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- ©KEIHECBHBIC 3aITMCH O BBIMOIHICMBIX JCHCTBUAX C YKa3aHHEM JaThl, (PaKTUIECKOTO
cojiepXaHus U oObema JCUCTBUS, HA3BAHUS MECTa BBINOJTHEHUS JCHCTBHUSA, KOJUYECTBA JHEH
WJIA 4aCOB, UCIOJIb30BAHHBIX HA BBINOJHEHUE ACHUCTBHS, BOBMOKHBIE 3aMECUAHUS

- MpeMIOKEeHHS CTyJeHTa-pakTukanTa. [locie kaxaoro paboyero JHS HaAISKAIUM
o006pa3om ohopMIICHHBIN THEBHUK MTPEICTABISCTCS CTYACHTOM-ITPAKTUKAHTOM Ha TOIMUCH HEMO-
CPEACTBEHHOTO PYKOBOAMUTENS MPAKTUKU MO MECTY MPOXOKACHUS MTPAKTUKH, KOTOPBIN 3aBEPSET
COOTBETCTBYIOLIME 3AIIUCH CBOEH MOANUCHIO;

10 UTOTaM MPAKTUKUA B KOHIIE JTHEBHUKA CTABUTCS MOINUCH HEIOCPEICTBEHHOTO PYKOBO-
JUTENS POU3BOJICTBEHHON IPAKTHKU, KOTOPAsl, KaK IMPABUIIO, 3aBEPSIETCS M1€YATHIO.

CocraBiieHHe 0TYeTA 110 NPAKTHKE

OT4er no NpakTUKE BBINOIHIETCS B [IEYaTHOM BapHUaHTE B COOTBETCTBUU C TPEOOBAHU -
mu PJI 013-2016 «TekcroBbie cTynenyeckue padoThl. [IpaBuiia opopmieHus» 1 MOANIUBACTCS B
Marnky (TUIa «CKOpOCHIUBATENbY). OTUET COCTOUT U3: BBEJICHUS, OCHOBHON YaCTH, 3aKJIFOUCHUSI,
CIIMCKA JINTEPATYPbI U MPUIIOKEHHH.

BBenenue nOMKHO OTpakaTh aKTYaJIbHOCTh MPAKTHKHU, €€ Ledb U 3a/1auM (Kakue BHJIbI
MIPaKTUYECKON JIeATENbHOCTH U KaKue YMEHHsI, HaBbIKU IJIaHUpPYET npuoodpectu cTyaeHr) (1,5 -
2 cTpaHUIIbI).

OcHOBHas 4acTh BKJIFOYAET B ceOsl XapaKTEPUCTUKY 00BEKTa UCCIeA0BaHUs, cOOp M 00-
paboOTKy COOTBETCTBYIOIIEH CTATUCTHUUECKOM, TEXHWYECKOW, HOPMATHBHO-TPABOBOW M (WJIN)
MHOM MH(pOpMauu Mo IpeaIMeTy UCCIIEeI0BaHus, B T.4. C UCIOJIb30BaHUEM MPO(PECCHOHATBHOTO
MIPOrpaMMHOTO o0OecrieueHrs U HHHOPMAIIMOHHBIX TeXHOJIOTHH. [10 BO3MOXKHOCTH, BKIIIOUAIOTCS
B OTYET M DJIEMEHTHhl Hay4yHbIX HccienoBaHuid. Cojlep)kaHue OCHOBHOW 4acTh MUHMMYM 11
CTpaHHULL.

B 3aknrouennn npuBoaaTcs o01Iue BIBOIBI U MPEATIOKEHNUS, a TAK)KE KPAaTKOE ONMCAaHNE
MpoIeNIaHHOM paOOTHI U JAIOTCS MpaKTHUeCKue pexomenaanuu.(1,5 - 2 ctpanuiisl).

Criucok auTepaTypbl COCTOUT U3 HOPMAaTHBHO-TIPABOBBIX aKTOB, YY€OHHKOB M Yy4eOHBIX
OCcOOuH, HayYHBIX CTaTeH, UCTIOJIb30BAHHBIX B X0JI€ BHIMOJIHEHNUS UHIUBUAYAIBHOTO 3aJaHUS.

[IpunoxkeHust momemiarT Mociie CIUCKa JIUTEPATyphl B MOPSAKE UX OTCHUIKM WM 00pa-
IIEHHUS K HUM B TeKCTe. B kauecTBe MpHIIOKEHUIH PEeKOMEHIYeTCsl MPEJOCTaBIATh KOMUH JOKY-
MEHTOB, OJIaHKOB JIOTOBOPOB, OPraHU3allMOHHO-PACIOPSIUTENbHBIX JTOKYMEHTOB, aHAJIUTHYe-
CKUX Ta0JIUI, UHBIX TOKYMEHTOB, WILTIOCTPUPYIOLIUX COJepKaHNE OCHOBHON YacTH.

[lo oxOHYaHMU MPAKTUKH B MOCIEAHUN paboO4Mil A€Hb CTYIEHTHI O(OPMIIIOT U TMpe-
CTaBJISIFOT OTYET IO NMPAKTUKE U BCE HEOOXOAUMbIE COMTPOBOAUTENbHBIE JOKYMEHTHI.

OTder M XapaKTEpUCTHKA PAacCCMATPUBAIOTCS PYKOBOJUTENIEM MPAKTHUKU OT Kadeapsl.
OTtuer nmpeABapUTENbHO OICHUBACTCS M JOMYCKAeTCS K 3alIUTE MOCje MPOBEPKU €ro COOTBET-
CTBUS TpeOOBAHUAM, IPEIBABISIEMbIM TaHHBIMA METOJAUYECKUMU YKa3aHUSAMU. 3alllUTa OTUYETOB
opranusyercsi B ¢popme cobecenoBanus. [lo pesynbraraM 3amiuThl PYKOBOIMUTENIb BBICTABISET
oOLIYyI0 OIIEHKY, B KOTOPOW OTpa)kaeTcs KauecTBO MPEACTABIEHHOTO OTYETa MU YPOBEHb IMOJATrO-
TOBKH CTYACHTa K MPAKTUYECKOW AEATEIbHOCTU; Pe3yJbTaThl OI[CHUBAIOTCS IO MATHOATUILHON
cucteme. [Ipu Hey1OBIETBOPUTENHHOM OIIEHKE CTYACHT JOJIKEH MOBTOPHO MPOUTH MPAKTHKY.

Cnannbslii Ha Kadeapy OTYET M pe3yabTaT 3alluThl, 3a()MKCUPOBAHHBIN B BEIOMOCTU H
3a4eTHOM KHIDKKE CTYJEHTA, CIYXKaT CBUIETEIbCTBOM YCIICIITHOTO OKOHYAHUS MTPAKTHKH.

9 MarepuajJbHO-TeXHHYECKOe oOfecrevyeHne, HeoOX0aMMoe I OCYIIeCTBJIEHUs
00pa30BaTeIbHOIO MPOIlecca 1Mo MPAKTHKE

9.1 JluneH3noHHOe M CBOOOJHO pacnpocTpaHseMoe MpPorpamMMHoe ofecrnedyeHue,
HCI0JIb3yeMoe MPHU 0CYILeCTBIEHUN 00pa30BaTeIbHOIO NpoLecca no NpaKkTukKe
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CoctraB mporpamMMHOro oOecreyeHHs, HEOOXOAMMOTO JUIS MPOXOXKICHHS MPAKTHKH,
NpUBE/ICH Ha caiiTe yHuBepcuteTa WWW.Knastu.ru / Haw yuueepcumem / Obpazosanue /
11.04.04 Dnexmponura u nanosnexkmponuxa / Pabouuii yueonwvui nian / Peecmp I10.

AKTyalibHbIC Ha TEKYIIUI Y4eOHBIN IO/l PEKBU3HUTHI / YCIOBUS MCIOIb30BAHHS IPOTPAMMHO-
ro o0ecriedeHus: npuBeAeHbl Ha cTpanule M T-ynpaBineHus Ha caliTe yHUBEpPCHUTETA!
https://knastu.ru/page/1928

9.2 MTO npakTuku

[IpakTika mpoBOIUTCS B CTPYKTYPHOM I0/Ipa3/ie/IEHUN YHUBEPCUTETA U YUPEKIACHUSIX U
OpraHu3alusax, ¢ KOTOPbIMHU 3aKIKOYEHBI JIOrOBOpa O IMPAKTUYECKOM MOATOTOBKE. BhInonHeHue
0TueTa, MOArOTOBKA MPE3EHTAL[MOHHBIX MAaTEPUAIOB MOXKET OCYIIECTBISATHCS CTYIEHTOM Ha Oa3e
YHuBepcurera B ayJUTOPUSX, OMOIHOTEKE.

Jlia peanu3anuu nporpaMMbl NMPaKTUKU B CTPYKTYpHOM nojpazzaeneHun DPI'BOY BO
«KaAI'Y» ucnons3yercsi MaTepHaibHO-TEXHUYECKOE 00ecTIeueHue:

CrpykrypHOE Hcnone3yemoe
PYKTYP Y Haznauenune obopynoBanus
o/ipa3JielIeHne 000py/i0BaHKE
JlaGoparopun ka- | Ilepconanbuble  koMm- | [IpoekTpoBanne M MOAEIMPOBAHUE DIIEK-

denper  «IIpowmbim- | meroTepsl Intel Core 13- | TPOHHBIX CXEM.
neHHass anekrponu- | 4330 3,5 I'Tu, O3V 4
kay KHAT'Y 211/3, | TB.

213/3, 217/3 N3mepurenbHO- DKCIepUMEHTATbHOE  HMCCIIEIOBAHUE  AJICK-
ynpasisironiee  000py- | TPOHHBIX YCTPOMCTB.
JOBaHUE KOMITaHUHN

National Instruments.

JlaGoparopHbie cTeHabl | M3ydueHne mpUHLIUIIOB MOCTPOCHHUS U HUCCIIe-
u 000pylOBaHHE WC- | JOBAHHE COBPEMEHHBIX MPHUHIIUIIOB PAaOOTHI
CJIEIOBAaHMS COBPEMEH- | YCTPOMCTB CUIIOBOM 3JIEKTPOHUKH

HBIX YCTPOWCTB CHJIO-
BOM JIEKTPOHUKH

Jlig  peanuzauuMud  OpOrpaMMbl  MPaKTUKA — «YuyeOHas  MpakTUKa  (HAy4HO-
uccienoBaTeNbckas padoTa (MoTydeHUe MepBUYHBIX HABBIKOB HAayYHO-HCCIIEIOBATEIbCKOM pa-
00ThI))» Ha 0a3e MPOoPUIHLHON OpPraHU3aIlliy UCIIONB3YETCS MaTepPHAIbHO-TEXHUYECKOE obecrie-
YeHHe, YKa3aHHOE B JIOTOBOPax O MPAKTUYECKOM MOATOTOBKE UJIH JIOTOBOPAaX O CETEBOM B3aUMO-
NEUCTBUU

10 Huble cBegeHus

MeToanyeckue peKOMeHAAIUH 10 00Y4eHHIO JIUI] C OTPAHHUYEeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIH/I0OB

OcBoeHue NPaKTUKU 00YyYaIOIMIMMHUCS ¢ OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI MO-
&KeT ObITh OPraHU30BaHO KaK COBMECTHO C APYIMMH OOYy4arOLUMHUCS, TaK U B OTJEJIbHBIX I'PyH-
nax. Ilpeanonararorcs crnenuanbHbIE YCIOBUS s MOTydeHHs] 00pa30BaHUs 0O0ydarolIMMHUCS C
OTPaHUYEHHBIMHA BO3MO>KHOCTSIMU 37J0POBbSI.

IIpodeccopcko-nienarornyeckuif CocTaB 3HaKOMHTCSI C TICHXOJIO0T0-(hU3HOJIOTHIECKUMHU
0COOEHHOCTSAMH O0y4aroIUXcs MHBAIUAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pO-
Bbs, UHAMBUIYAIBHBIMU MPOrpaMMaMM peaduiIuTaluu UHBAIUIOB (mpu Hamuuuu). [Ipu HeoO-
XOJUMOCTH OCYILLIECTBIISIETCS AOINOJHUATEIbHAS MOAJAEPKKA MPENOAABAHNS TBIOTOPAaMH, IICHUXO-
JIOTaMHM, COLMAIBHBIMU paOOTHUKAMHU, MPOLIEIIMMHU OJArOTOBKY ACCUCTEHTaMHU.
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dopma npoBeJeHUsI aTTECTAMU ISl CTYJCHTOB-UHBAIUJIOB YCTAHABIMBACTCS C yUETOM
WHIUBUAYAIBHBIX TICUX0(pu3nueckux ocobennocre. J{ns crynentoB ¢ OB3 npexycmaTtpuBaet-
cs jocTymHas (opMa MpeIoCTaBIICHUS 3aJaHII OIICHOYHBIX CPEJICTB, & UMEHHO:

- B TIEUATHOW WM DIEKTPOHHOU ¢opMe (WIg JUI] C HAPYIICHUSIMH OIMOPHO-
JIBUTATEIBHOTO amlmapara);

- B TIEYaTHOH (hopMe WITH ICKTPOHHOU PopMe ¢ YBEITHUECHHBIM MIPU(TOM B KOHTPACTHO-
CTBIO (JUIsI JIUII C HAPYIICHUSIMH CIIyXa, PeUH, 3peHHUs);

* METOJIOM YTEHHS aCCUCTEHTOM 3aJaHus BCIYX (AJIsI JIUI C HAPYIICHUSIMU 3PCHHUS).

CryneHTam ¢ WHBAJIWIHOCTHIO YBEJIMYMUBACTCS BPEMsl HAa MOATOTOBKY OTBETOB Ha KOH-
TPOJILHBIC BOMIPOCHL. [IJIsi TAKMX CTYICHTOB NpPEIyCMaTPUBACTCS JOCTYIHAs popMa MperoCcTaB-
JIEHWs OTBETOB Ha 33JIaHHUs, & UMEHHO:

* IMCbMEHHO Ha Oymare uiaum HabOpOM OTBETOB Ha KOMITbIOTEpE (IS JIMI] C HAPYIICHH -
MU CIIyXa, peun);

- BHIOOpPOM OTBETa M3 BO3MOKHBIX BAPHAHTOB C MCIOJIB30BAHUEM YCIYT aCCUCTEHTa (IIs
JIUIL C HAPYIIEHUSMH OTIOPHO-IBUTATEIHLHOTO arrmapara);

* YCTHO (TSI JIUIT C HAPYIICHUSIMU 3PEHHUSI, OTIOPHO-IBUTATEIHLHOTO anmnapara).

[Ipu HEOOXO0IMMOCTH J71s1 OOYUAIOIIUXCS C MHBAJIMTHOCTBIO TIPOLIETypa OLICHUBAHUS Pe-
3yJbTATOB OOYUYEHUSI MOKET MPOBOJUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxxenue 1

Mpumep Tesuco HUP, BINOJHEHHO MAarHCTPAHTOM HA NPAKTUKE, 10 HHAUBUIYAJIbHOMY
3aJaHUI0 ¢ TeMOol «Peanu3anus ynpasjieHUus rpynnol CBeTUWIbHUKOB € nepeaadyeil KOMaH/
IO CeTH MUTAHUSD.

Texuounorust PLC (Power Line Communication) obecnieurBaet nepeaady KOMaH| yrpas-
JIeHUS B IM(PPOBOM BHUJE IO CUJIOBBIM ceTsAM. Tak 1o cetu ¢ HanpsbkeHueM 220 B moxkHO nepe-
JlaBaTh KOJMPOBAHHbIE COOOILIEHUS HAa HU3KOH yacTtoTe. OCHOBHBIM IPEUMYILECTBOM JAHHOMN
TEXHOJIOTUU SIBJISIETCS OTCYTCTBHE HEOOXOJMMOCTH MPOKIAJbIBaTh JOMOJIHUTEIbHBIE CUTHANIb-
HbI€ JIMHUM, OJHAKO Y TaKOr'0 MOJX0Ja €CTh U HEJOCTATOK: HU3Kasi CKOPOCTh Mepeaauu JaHHBIX
(mopsinka 100 OuT B cekyHy).

CymiecTByIOT Takke BbICOKoUacToTHbIE TexHoornu PLC. B HEX K muTaromemy Harpsi-
KEHUIO TOJIMEIINBAIOT BBICOKOYACTOTHBIM MOIYJIMPOBAHHBIA curHaia. Ha nmpuémHON cTOpOHE
BBIACIISIOT U JEMOIYJIUPYIOT 3TOT CUTHAN, OJIHAKO MPU JOCTATOYHO MPOTSHKEHHBIX JIMHUSAX BBI-
COKOYACTOTHBIM CHUTHAJI MOKET CUJIbHO MCKa3uThes. [103TOMY B pUIIOKEHUAX, T1ie HE TpedyeT-
Csl BBICOKAsi CKOpPOCTb Mepelaud JTaHHBIX, a MepelaTUiK U NPUEMHUK pa3HECEHbl Ha OO0JbIIOE
paccTosiHHe, TPEANOYTHTEIbHEE UCTIONb30BaTh HU3KOYACcTOTHYIO TexHosoruto PLC.

Pa3pabarbiBaeMasi cuctema, mpexae BCEro, OpPUEHTUPOBAaHA HA MPEINPUITUS U JOJDKHA
UMETh BO3MOXHOCTh IIEHTPAJIM30BAHHOTO YIPaBJICHHSI OCBEIIEHHOCTHIO Ha OMPEeNIEHHBIX
yuacTkax. CTpyKTypHasi CXeMa CUCTEMbI OCBEIICHUS MPEACTaBIeHa 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 ©

JATYMKM TOKA 1
W HAMPSDKEHMSA I

Pucynok 1 - CtpykTypHas cxema yrpaBlieHHs] HApY>KHbIM OCBEILEHUEM

kad ymnpaBiaeHus: COAECPKUT HUPPOBOM KOHTPOILIEP, KOTOPBIN YIPaBiIsieT MOAYISATO-
POM ceTeBOro HampspkeHUs. MoayasTop u3MeHseT (opMy HalpsbKEeHUs CeTH JUTsl JoOaBJICHHS B
Hero nHGOPMAIMOHHOM COCTaBJIIONIeH 00 ajgpece CBETHUIIBHUKA U YPOBHE TUMMHUPOBAHUS.

Monynsuus OCYIIECTBISETCS MyTeM YMEHBLICHUS aMIUIUTYIbl OTAEIbHBIX IOJIYBOJH
HaAMPSKEHUS TI0 CIEAYIOIIeMY IPUHIINIY (PUCYHOK 2).
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Pucynox 2 - [Ipuanmn Mmoaynsiiuu qaHHbIX B cetu 220 B

AMIUTUTY/IHOE 3HAUYE€HHE CETEeBOro HampsbkeHue coctasisieT 311 B, s dopmupoBanus
MapKepa HanpsKeHHE MOJyBOJHBI OHMKaeTcs npuMepHo Ha 10%. YtoObl 3HaueHue cpesaeMo-
ro HaNpsOKEHUs] HE 3aBHCEJI0 OT TOKa Harpy3kd (KOJMYECTBAa CBETHJILHUKOB) MPEIIOKEHO IO-
HIKaTh HANpPSDKEHUE C TMOMOIIBIO TOCIIEI0BAaTENbHOIO BKIIOUYEHUS CO CBETHJILHUKAMU CTOJI0a
BBIIIPSIMUTEIBHBIX J110/10B. DYHKIIMOHAJIbHASA CXEMa MOAYJIATOPA MPEICTaBICHA Ha PUCYHKE 3.
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Pucynox 3 - ®yHKIMOHAIbHAs CXEMa MOYJISITOpa

000 =
000 ~

Monynsauus ocyuiecTBisiercs ciaeayomum odpazom. Korga tpebyercs chopmupoBaTh

MapKep, TUPUCTOP OCTAETCs 3aKPBITHIM, U Ha HArpy3Ky MOCTYIAeT CETEBOE HANPSKEHUE 3a BbI-
YeTOM MaJIeHus HampspKeHus Ha ctoide auooB (okosio 30 B). [lanee mis nepenaun nndopma-
LMW TUPUCTOP OTKPBIBAETCS M UIYHTUPYET TUOAHBIN CTOJIO HA BpeMs MPOXOKICHHUS HEOOX01u-

MOT0 KOJINYECTBA «OOBIUYHBIX) MTOITYBOJIH.
[Ipu ucnbITaHUK JAHHON CXEMBbI MOJIY4EHbI CIEAYIONINE PE3YNbTaThl (PUCYHOK 4):
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Pucynok 4 - OcruiorpaMMa HanpspKeHUs. Ha Harpy3Ke

B caMux cBeTWJIBHMKAaX HAXOMATCS AEMOAYISATOPHI, (OPMUPYIOIINE CTAHAAPTHBIA CHUT-
HaJl YIpaBJIEHUS U1 TUMMEpPOB. [leMoynsTop claeuT 3a aMIIUTYA0M MOJIYBOJIH U IIPU HAXO0XK-
JCHUW MapKepa HAYMHAET OTCYET KOJIMYECTBA «OOBIYHBIX)» MOJYBOJH JIO MOSBICHUS CIICAYIOIIe-
ro mapkepa. UMcino MOCTYNMHMBIIUX TOIYBOJH (GopMupyeT MHPOPMAIMOHHYIO MOCBUIKY. st
nojcyéTa KOJIMYeCcTBa MOJYBOJIH HEOOXOAUM JETEKTOp MEPEX0]a CETEBOI0 HAPSDKEHUS 4Yepes
HOJIb.

OyHKIMOHAIbHAS CXeMa JIETEKTOpa IPUBE/IEHA Ha PUCYHKE 5, a.

a) B 6)

Pucynok 5 - @yHKIMOHaNBHAsA cXeMa AETEKTOPA MEPEX0ia CETEBOTO HAIIPSHKEHUS Yepe3 HOJIb
(a) m BpeMeHHas 1uarpamma ero paboTsr (0)

[IpuHIMI paGoThl AETEKTOpaA 3aKII0YAETCA B TOM, YTO TPAH3UCTOP ONTOMNAPhI OCTOSIHHO
HaXOJUTCS B OTKPHITOM COCTOSIHUM KPOME MOMEHTOB, KOTJ]a CETeBOE HaNpsKEHUE MEPEXOIUT
yepe3 HOJIb U Yepe3 CBETOAMOJ ONTONaphl He MpoTekaeT ToK. [loaTomy HampsikeHHe Ha BBIXOJE
CXeMbl OyIeT UMETh BUJ UMITYJIbCOB C IIMKOM B MOMEHTHI HYJIEBOT'O YPOBHS CETEBOTO HaIpsDKe-
Hus. Bpemennas auarpamMa paboThl IeTEKTOpa Nepexojia uepe3 HOJb IPUBEJeHA Ha PUCYHKE 5,
0.
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