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1 O01me moJ10KeHus

Pabouas mporpamma mnpaktuku «lIpon3BojacTBeHHAs MpakTHKa (MPEIIUIUIOMHAS TpaK-
THKa)» COCTaBJIEHa B COOTBETCTBHU C TPEOOBAHUSIMHU (eIepaIbHOTO TOCYIapCTBEHHOTO 00pa3o-
BaTEJILHOTO CTAaHAAPTa, YTBEPKICHHOTO MpHUKa3oM MunucrepcTBa oOpa3oBaHus U Hayku Poc-
cutickoit @eaepanun Ne 959 ot 22.09.2017, u ocHOBHOM MpodeccuoHaNIbHONW 00pa30BaTENbHON
nporpaMmbl «IIpoMbliieHHas 37€KTpOHMKa» 1O HarpaBieHHio noarotoBku 11.04.04 «Dnek-
TPOHHUKA W HAHOAJICKTPOHHKA.

ngKTHKH [IPOU3BOACTBEHHAS IIPAKTUKA

Tun NPEIIUIITIOMHAs IIPAKTHKA

MIPAaKTUKU
DopMHpOBaHUE, 3AKPEIUICHHE, PA3BUTHE MPAKTUYECKUX HABBIKOB U IPO-
(hecCHOHATBHBIX KOMIIETEHIIMN B XOJI€ BBITIOJIHEHUS OTAEIbHBIX BUJOB

E;;I;THKH CaMOCTOSITENIbHBIX Pa0OT, HEOOXOUMBIX JIJISl TOATOTOBKHA MarucTepcKoit
JMCCEpPTAIK U COCTABJISIOIINX OCHOBY OyayIiel npogeccuoHanbHON
JEATEIbHOCTH.
- 3aKpEIUICHUE OIBITA B UCCIIEOBAaHUN KOHKPETHOU aKTyaJIbHOM HAYYHOU
W MHXXCHEPHOH 3a]a4y;
- moa00p M CUCTeMaTH3alMs MaTepHuasoB Jiis BeimonHeHus: BKP;
- OKOHYATEJILHOE OIpeeNIeHIe METOI0B U METOAMK, KOTOphIE OYAyT puMe-

3amaun HEHEI B Xo/¢ BoimoiHeHus: BKP;

NPaKTHKH - 3aKperIeHHE HaBBIKOB OPOPMIICHHS PE3YJIbTATOB HAYYHBIX UCCIIEIOBAHHUM
(odopmnenue oryera, HaMMCaHUE HAYYHBIX CTAaTeH, TE3UCOB JOKJIA/0B, 3a-
SBKM Ha ITaTEHT WM HA y4aCTHE B TPAHTE);
- pa3paboTKa U BBIIOJIHEHUE ITPOrPaMMBbI ITPOBEJCHUS IKCIEPUMEHTAIbHBIX
HCCIIEIOBAHUM.

Crioco6 nposeze- CranuonapHas 1 BeI€3HAA

HHS IIPAKTUKH

2 IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI MO MPAKTHKE, COOTHECEHHbIX
€ MHIUKATOPAMHU I0CTHKEHUSI KOMIIeTeH M i

[Ipouecc ocBoenus npaktuku «[IpousBoacTBeHHas MpakTUKa (MPeIIUIIOMHAs PAKTH-
Ka)» HamparjeH Ha GOPMHPOBAHHE CIEAYOMUX KommeTeHui B cootBercTBuu ¢ ®I'OC BO un
OCHOBHOI1 00pa3oBaTeIbHON MPOTPAMMOIA:

KOI[ 1 HAUMCHOBAHUC I/IH,Z[I/IKaTOpLI JOCTHIKCHUA HnaHpreMLIe PE3YyJIbTAThI O6y‘IeHI/I$I
KOMIICTCHIIUH I10 IMPAKTHUKE

ObmenpodeccroHalbHbIE

OIIK-1. Cnocoben OIIK-1.1. - 3HaTb COBPEMEHHBIN YPOBEHb Pa3BU-
NPEJCTaBIATh COBpE- | 3HAET TEHJICHIIMHU U Tep- THUS 3JIEKTPOHHOM TEXHUKHU;
MEHHYIO Hay4HYIO CIEKTHUBBI Pa3BUTHUS JJIEK- - YMETh MCII0JIb30BaTh ME€PeIOBbIE pe-

KapTUHY MUDA, BBISIB- | TPOHUKU M HAHOZJIEKTPOHU- | ILIEHUS B 00JACTH 3JIEKTPOHHUKH B CBO-
JSTh €CTECTBEHHOHA- | KM, a TaK)Ke CMEXKHBIX 0071a- | eif mpodeccuoHaNbHON JeITeNbHOCTH;
YUHYIO CYIIHOCTb CTEH HAYKU U TEXHUKHU - 001a1aTh HaBbIKAMM aHAJIN3a TIOCTaB-
npobiuem, onpee- OIIK-1.2. JICHHBIX 33/1a4 U IOUCKA MyTeH UX pe-




Ko n naumeHoBanue

Nuaukatopel JOCTHKEHUS

[Tnanupyembie pe3ynbTaThl 00yICHHS

KOMITETEHIIUHI 10 MPAKTUKE
JATh MYTH UX pelle- | YMEET UCHOJIb30BaTh NIepe- | IIEHUs
HUS ¥ OLICHUBATh 3()- | TOBON OTEUECTBEHHBIN U 3a-
(EeKTHBHOCTH clie- pyOEXHBIN ONBIT B Ipodec-
JJAHHOTO BbIOOpaA CHOHAJIBHOM cepe Aesarenb-

HOCTH

OIIK-1.3.

Bnaneer nepenoBbIM oTeye-

CTBEHHBIM U 3apyOeKHBIM

OTIBITOM B ITPO(hecCHOHAIIb-

HOU cepe AeSITeIIbHOCTU

[Ipodeccronanbubie

IIK-1 Cnocoben aHa-
JU3UPOBATH COCTOS-
HUE Hay4YHO-
TEXHUYECKOM Mpo-
OJIEMBI ITyTEeM 110100-
pa, U3y4eHHsI U aHa-
JIM3a JINTePaTypPHBIX
M IATEHTHBIX UCTOY-
HUKOB

IK-1.1

3HaeT COBPEMEHHbBIC TEXHU-
YyecKkue TpeOOoBaHUs K BbIOO-
Py KOHCTPYKTHUBHO-
TEXHOJIOTHYECKOro 6a3uca
W3ENINA MUKPO- U HAHO-
ANEKTPOHHUKHU

IK-1.2

YMeer aHanu3upoBaTh JIUTE-
paTypHbIE U TAaTEHTHBIE HC-
TOYHHUKH MPHU pa3zpaboTKe
U3JEIUH MUKPO- U HAHO-
JNEKTPOHUKHU

[K-1.3

Bnaneer HaBLIKAMU KOH-
CTPYMPOBAHUS U3ETUN
MUKPO- U HAHOAJIEKTPOHUKHU

- 3HaTh UCTOYHUKHU UHGOPMAITUH;

- YMETh BBITIOTHATH aHAIHM3 COCTOSIHUS
00BEKTa UCCIIEIOBAHUS C TIOMOIIBIO
cOopa, M3y4eHHS U CUCTEMAaTU3aIIH
JAHHBIX U3 Pa3HBIX UCTOYHUKOB;

- BJIAJETHh HAaBBIKAMH 000OIIIEHNS 10~
JTy4eHHOU nHpopmanuu

[1K-2 I'oToB onpene-
JATH LIEJH, 0CY-
LIECTBJIATH [10CTa-
HOBKY 3a71a4 IPOEK-
TUPOBAHMSI JIEK-
TPOHHBIX TPUOOPOB,
CXEM M YCTPOUCTB
pa3nuyHOro (QyHKIU-
OHAJILHOTO Ha3Haye-
HUS, pa3pabaTbIBaTh
TEeXHUYECKUE 3aaHus
Ha BBINIOJIHEHHE TPO-
eKTHBIX paboT

[K-2.1

3HaeT CXEMbI U YCTPOMCTBA
U3JIENIUIA MUKPO- U HAHO-
ANEKTPOHUKHU PA3IUYHOTO
(YHKIIMOHAILHOTO Ha3HAYe-
HUS

[K-2.2

YmeeT pazpabarbiBaTh TeX-
HUYECKHE 33/1aHUs HA BbI-
MOJIHEHUE MPOEKTHBIX paboT
IK-2.3

Bnageer HaBbikamu paspa-
OOTKH apXUTEKTYphI U3ACTUI
MUKPO- ¥ HAHOZJIEKTPOHUKHU

- 3HaTh CXEMHbIE U KOHCTPYKTOPCKHUE
pEeIIeHUs ANEKTPOHHBIX YCTPOUCTB;

- yMeTb (OpPMYIHPOBATH LIEJIU U CTa-
BUTb 33J1a41 [TPOEKTUPOBAHHUS DJICK-
TPOHHBIX YCTPOUCTB;

- BJIAJICTh HaBBIKAMU Pa3pabOTKH TeX-
HUYECKHX 3aJJaHHI Ha BBHITIOJHEHUE
MPOEKTHBIX PaboT

ITK-3 Cnoco6eH mpo-
EKTHPOBATh YCTPOU-
CTBa, IPUOOPHI U CHU-

[1K-3.1
3HaeT MPUHOUIIBI TTIOATOTOB-
KU TeXHHMYECKUX 3aJaHui Ha

- 3HaTh TEXHOJIOTUIO IPOEKTUPOBAHNUS
AJIEKTPOHHBIX YCTPOMCTB;
- yMeTh pa3zpabaTbIBaTh YCTPOUCTBA
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Ko n naumeHoBanue
KOMIETEHIINU

Nuaukatopel JOCTHKEHUS

[Tnanupyemsble pe3yabTaThl 00ydeHHS
10 IIPAKTUKE

CTEMBI JJIEKTPOHHOMN
TEXHUKH C YUYETOM
3aJlaHHBIX TpeboBa-
HUM

COBPEMEHHBIE IEKTPOHHBIE
yCTpOMCTBa

IK-3.2

YmeeT pa3pabareIBaTh IpH-
OOpBI U CUCTEMBI DJIEKTPOH-
HOM TEXHUKHU

IK-3.3

Bnaneer naBblkamu paspa-
00TKH paboyveil TOMOJIOTUU 1
TUTaHA TEXHOJIOTHH MOHTaXa
1 cOOPKU 3JIEKTPOHHON KOM-
TIOHEHTHOM 0a3bl U3AETUI
MUKPO- ¥ HAHOAJIEKTPOHUKHU

NIEKTPOHHOU TEXHUKHU;

- BJ1aACTh HaBbIKaMH MCCICA0OBaHUA
paboTOCIIOCOOHOCTH MTPOEKTUPYEMBIX
YCTPOWCTB

[TIK-4 Cnioco6eHn pas-
pabaTbIBaTh MPOEKT-
HO-KOHCTPYKTOPCKYIO
JOKYMEHTAIIHIO B CO-
OTBETCTBHH C METO-
JIMYECKUMH U HOpMa-
TUBHBIMH TPEOOBa-
HUSIMHU

[K-4.1

3HaeT HOpMaTUBHBIE TPEOO-
BaHMS K pa3padOTKe MPOEKT
HO-KOHCTPYKTOPCKOM JOKY-
MEHTaluu

IK-4.2

YMeer ncnonb30BaTh CTaH-
JapThl U HOPMaTUBHBIE Tpe-
OoBaHUs MIPHU pa3pabOTKe
JOKYMEHTAUU

[1K-4.3

Biageer HaBbIkamMu noaro-
TOBKH JIOKYMEHTALlUH JI0KY-
MEHTALMIO B COOTBETCTBUU C
METOANYECKUMHU U HOpMa-
TUBHBIMH TPEOOBaHUAMU

- 3HATh MIpaBuiIa 0POPMIICHUS PE3yIb-
TaTOB HAYYHBIX UCCIICIOBAHUH B BUJIC
OTYETOB, HAYYHBIX CTATEH, TE3UCOB J0-
KJIQJI0B;

- 3HaTh MpaBuiIa 0POPMIIECHUS TIPO-
rpaMmsbl Uit OBM, 3asBKkH HA MAaTEHT
WM Ha yJacTHE B TPAHTE;

- YMETh TOTOBHUTH 0030PbI, HAYYHO-
MPaKTUYECKUE MMyOIUKaIuu, 000CHO-
BaHUs, OTYETHBIE IOKYMEHTHI U Tpe-
3€HTAllUU 110 UTOTaM MPAKTUKH U UX
MyOJIUYHO 3alUIIATh;

- 00aaTh HaBBIKAMU O(OPMIICHUS
pPe3yabTaTOB HAYYHBIX UCCIIEIOBAHUI B
BUJIE OTYETOB, HAYYHBIX CTaTeH, Te3U-
COB JIOKJIQJIOB

3 MecTo NpPaKTHKH B CTPYKTYpe 00pa3oBaTe/bHOI MPorpaMMbl

IIpakTHka BXoaUT B cocTaB Osoka 2 «IIpakTUKu» U OTHOCUTCS K yacTu, hopMupyemoin
yJaCTHUKaMU 00pa30BaTeIbHbIX OTHOILIEHUH.

Mecto nmpakTHKu (3Tan GOpMUPOBAHUS KOMIIETEHIIMH) OTPaXXEHO B cxeme (opMUpOBa-
HUS KOMIIETEHIIUH, NpeICTaBIeHHON B ToOKyMeHTe Oyenounvie Mamepuasl, pa3MELICHHOM Ha
caiite yHuBepcureta WWW.Knastu.ru / Haw ynusepcumem / Obpazoeanue / 11.04.04 Dnexmpo-
HUKa u Hanodnekmponura /OYeHouHble Mamepuabl).

IIpaktuka «IIpou3BoacTBEHHAs MpakTHKa (IPEIUIIOMHAs MIPaKTHKA)» MOJTHOCTBIO pe-
anuzyercss B popme MpakTHuyeckoi moAroToBku. IlpakTuyeckas MoAroToBKa OpraHu3yercs my-
TEM BBITIOJHEHNS MHANBUAYAbHBIX TPAKTUYECKUX 3aaHUH.

IIpakTyeckas MOATOTOBKAa peanusyercs Ha ocHoBe: IIpodeccroHanbHBIA CcTaHIapT
40.035 «/HKeHep-KOHCTPYKTOP aHAJIOTOBBIX CJIOKHO(YHKIIMOHAIBHBIX 0J0KOB». O6001IeHHAs
TpynoBas QyHkuus: D. ConpoBokaeHne paboT Mo MPOEeKTy, KOHTPOJIb TpeOOBaHUHA TeXHUYeE-
CKOTO 3aJjaHMs Ha aHanoroBelii CP-0J0K U OTAEIbHBIC aHATIOTOBbIE OJIOKH.



4  CTpyKTypa H cojiep:KaHue NPAKTUKU

[Ipaktuka «IIpousBoacTBEHHas MpakTUKa (IPEeIAUILIOMHAs MIPAKTUKA)» IIPOBOJUTCS Ha

2 Kypce B 4 cemecTpe.

OO11ast TPYI0EMKOCTh IPAKTUKU cocTaBisieT 6 3.¢. (216 akax. gac.)
HpOI[OJI)KI/ITCJII)HOCTI) IMPAaKTUKHU 4 HEACIN B COOTBCTCTBUU C YTBCPIKACHHBIM KaJICH-
JTapHBIM y4eOHBIM TpaduKoOM.

Tabmuma — CTpyKkTypa U coJiep)KaHue MPAKTUKH 10 pasjiesiaM (dTarmam)

HaumenoBanue
pa3jiesioB

Conep:xxanue pasjaena
(3Tana) npakTUKHU

dopMa npoBeIeHus
WJIH KOHTPOJIA

Tpynoemkoctb
(B yacax)

Pa3zgen 1 HloaroroBurebHBIN dTAN

Odghopmnenue  0oKymeHmos
10 NPOXOAHCOCHUIO NPAKMUKU

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

Ilposedenue  meouyunckux
ocmompos (0bciedosanuli) 8
cnyyae BbINOIHEHUs: 00yya-
rowumcs pabom, npu 8blNoJ-
HeHUU KOMOPbIX NPOBOOSINCA
ooszamenbHble  npedsapu-
meibHble U nepuoouyecKue
MeOuYyuHcKue ocmompol (00-
cnedosanus) 8  coomeem-
cmeuu ¢ 3aKoHoOamellb-
cmeom PD

Beoonwiti uncmpyxmasic no
npasuiam oxXpawvl mpyod,
mexHuKe bezonacnocmu,
noocapHou  6e3onacHocmu,
npasuiam BHYMPEHHE20
pacnopsaoxa

Texymmii KOH-
TPOJb MO pasieny
1

Cobeceoosaniue no
npasuiam OXpanvl
mpyoa, mexHuke 0Oe3-
ONACHOCMU, NONCAPHOTU
bezonacnocmu, npasu-
JIaM 8HYMPEHHe20 pac-
nopsioka

Pa3pen 2 OcHOBH

oil dTan

Buvinonnenue  unousudyano-
HBIX 3A0aHULL NPAKMUKU

182

Kouncynomayuu  pyxoeoou-
meins(-eti) npaKmuxu o xooe
8bINONIHEHUS 3a0aHul,
ogopmnenuu u cooepacanuu

Cobeceoosanue ¢ 00y-
yarowumcs

omuyema, no I’lpOMS@O()-
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HaumeHoBaHue Coaep:xkanue pasaesia ®opma npoBenenus | TpyroemkocTh
pa3iesioB (3Tana) NpakTHKHU WIN KOHTPOJIA (B yacax)
CMBEHHLIM 80NPOCAM
Iloocomosxa omuema no | Pazoenvt omuema no 8
npakmuxe npaKmuke
Texymmi Kon- Pesynemamur  6vinon-
TPOJIb MO Ppasery N
5 HEeHHOU pabombl
Pa3nen 3 3aBepiuarouuii 3Tan
Ilposepxa ~ omuyema  no
npakmuxe, ogopmienue xa- | Omuem no npaxkmuxe,
PAKMePUCMUKU  PYKOBOOU- | OHEBHUK NPAKMUKU
mens(-etl) npaKmuxu
Texkymmit KOH-
TPOJIb MO Ppasery Omuem no npaxmuxke
3
IIpomexyTouHast
aTTecTanus no | Cobeceodosanue 3auem c oyenkoti 2
NMPaKTHKE
HUKP 8

5 @opMbl OTYETHOCTH 10 MPAKTHKE

PopMamMu OTYETHOCTH I10 IPAKTUKE SBISIOTCS:
1. JIHEBHHK IO MPAKTUKE, KOTOPBIN COACPIKUT:

+ ®UO crynenta, rpynna, GakyiabTeT;
* HOMEp U JaTa BbIX0OJa MpUKa3a Ha MIPAKTHUKY;
*  CpPOKH MPOXOKACHUS MPAKTHKY;
+ ®UO pykoBoauTeNeH MPAKTHKKA OT YHUBEPCUTETA U MPOGUILHON OpraHu3alnu,
WX JTOJDKHOCTH;
* 1IeJb U 33J]aHH€ Ha MPAKTUKY;
* rpaduK NPOXOKIACHUS MPAKTUKU;
* OT3bIB 0 paboTe CTyJEHTA.
2. OT4er 00y4aroerocs 1mo MmpakTUKe.
B oTuyer no mpakTHkKe BKIIOYAIOTCS:
*  TUTYJBHBIH JIUCT;
*  COJepIKaHUE;
*  HMHJIUBUIYyaJbHOE 3a/IaHUE;
* BBEJICHHE;
* OCHOBHAs 4YacCTh;
*  3aKIIIOYCHHE;

¢ CIIMCOK HMCIIOJIb30BaHHBIX HCTOYHHUKOB,

*  TpwIokKeHUs (IPH HEOOXOTUMOCTH).

6 OueHo4HbIEe cpeICTBA JJISA NPOBeJeHUs TeKYLIero KOHTPOJIsI U MPOMEeKYTOYHOI

aTTreCcTalnuu oﬁyqamnmxca 10 MPaKTUKE

@oHIBI OIEHOYHBIX CpEACTB JId MPOBCACHHUA TCKYLICTO KOHTPOJIA YCIICBACMOCTU U
HpOMC)KyTO‘-IHOI\/’I aTTcCTallnuu O6CY)I(,Z[aIOTC$[ U YTBCPIKAAKOTCS HA 3aCCIAaHUU Ka(be,[[pbl. ITon-
HBIM KOMILIEKT KOHTPOJIbHBIX 3aJaHUN UM HHBIX MaTepualios, HCO6XOI[I/IMBIX JJIs1 ONCHHUBAHU A
PE3YJIbTATOB MNPOXOKACHUSA MMPAKTUKU XPAHUTCA Ha Ka¢)e;[pe-pa3pa60TqI/IKe B 6YMa)KHOM nin
QJICKTPOHHOM BHUJIC, TAKKC (I)OH,Z[LI OLNCHOYHBIX CPCACTB NOCTYIIHBI CTYACHTAM B JINYHOM KaOu-
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HETe — pa3jien yueOHO-MeToAnYecKoe oOecreueHue.
7  YuyeOHO-MeToAMYeCKOe H HH(POPMALMOHHOE 00ecniedeHUue MPAKTUKH
7.1 OcHoBHasi U JONOJIHUTEIbHASA JIUTEpaTypa

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

7.2 MeTozmqecm/le YKazanusd 1Jist CTYACHTOB 110 BBINIOJIHEHUIO 3az[aﬂm7i MPaKTHKH
MGTO)II/ILIGCKI/IG PEKOMCHAAINHN TPUBOJATCA B IPUIIOKCHHUN 1.

7.3 CoBpemeHHble TIpodeccHOHANbHBbIE 0a3bl JAAaHHBIX W HHPOPMAUMOHHbIE
CNPaBOYHbIE CUCTEMbI, HCOJIb3yeMble NMPHU OCYIECTBJIEHUH 00Pa30BaTEJIbLHOIO
npouecca no NpaKkTuke

Kaxxnomy oOydarommmcst oOecriedeH 10CTyn (yIaJdeHHBIM JTOCTYIT), B TOM YHUCIE B CITy-
yae MPUMEHEHHS DJIEKTPOHHOTO OOYYEHHs, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH, K
COBPEMEHHBIM MPO(EeCCHOHANBHBIM 0a3aM JTaHHBIX W WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPBIMH Y YHUBEPCUTETA 3aKITIOUYEH JOTOBOP.

[Tepeyerr pexkoMeHIyeMBIX TPOPECCHOHANBHBIX 0a3 JTaHHBIX W HWHGPOPMAIMOHHBIX
CIPABOYHBIX CHCTEM IPEJACTABICH Ha caiiTe yHHBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem
/ Obpazosanue / 11.04.04 Dnexmponuxa u Hanosnekmponuka / Pabouuti yueonoui nian / Pe-
ecmp ObC.

AxTyanbHas HHQOpMAaIUs Mo 3aKII0YEHHBIM Ha TEKYIIUH y4eOHBI roJ JoroBopam npu-
BeneHa Ha crpanuile Hayuno-texandeckoit oubnumoreku (HTH) Ha caiite yauBepcureTa

https://knastu.ru/page/3244

7.4 TlepeyeHb pecypcoB HH(POPMAINMOHHO-TEJIEKOMMYHHUKANIMOHHOM ceTH
«HHTEepHET», HEOOXOTUMBIX [IJIsl MPOX0KIEHUS MPAKTHKH

Ha crpanunie HTH M0XHO BOCIOJIB30BaThCSl HHTEPHET-PECYPCAMU OTKPBITOTO JIOCTYIIA
10 YKPYITHEHHOU rpymie HanpasieHui u crnenuansHocTeit (YI'HC) 11.00.00 SJIEKTPOHUKA,
PAJINOTEXHUKA 1 CUCTEMbI CBA3MU.

https://knastu.ru/page/539

Taxoke MOTYT OBITH TIOJIC3HBI CIIEAYIOIINE HHTEPHET TECYPCHI:

HasBanue caiita DJIeKTPOHHBIN apec
DJIEKTPOHMKA IS BCEX http://easyelectronics.ru/
Pamromo0uTenbekue cxembl. [IpUHIMNAATBHBIE https://www.radio-schemy. ru/
CXEMBI
Caiit komnannu KOMITDJI https://www.compel.ru/
Caiit komnanuu "DDO" https://efo.ru/
Caiit rpynnsl kommanuii [Ipomanexktpornka https://www.promelec.ru/

Ilonck TexHHUUYECKOM JOKYMCHTAIIUKN Ha JJICK-

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

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



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

8 Opraﬂn3aun0HHO-nenarornqecxue ycioBus

Opranuzanus 00pa3oBaTeIbHOrO MPOIecca PEriiaMEHTUPYETCs YIeOHBIM IJIaHOM M Ka-
JeHIApHBIM y4eOHBIM rpadukoM. S3pik 00yueHus (mpenojaBaHus) - pycckuid. /s Bcex BUIOB
ayIUTOPHBIX 3aHATUHN aKaJeMUUYECKUHN 4ac yCTaHABIMBAETCS MPOAOJDKUTEIBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUU CBOEW WHIMBHIYaTbHON 00pa3oBaTENbHONW TPAaeKTOpUU OOydaro-
LIUIiCS MMEET MpPaBO Ha 3a4€T COOTBETCTBYIOLIUX IMPAKTHUK, OCBOCHHBIX B IpOLiecce Mpellie-
CTBYIOIIETO OOYUeHHsI, KOTOPBIH 0CBOOOXKIAaeT 00ydaromerocs oT Heo0X0AUMOCTH UX MOBTOP-
HOT'O TPOXO0KJICHUSI.

3auéT NpaKTUKU OCYIIECTBIIAETCS MIPU YCIOBUH, UTO €€ BUJ U IPOAOJKUTEIBHOCTD, YKa-
3aHHBIC B MPEICTABICHHBIX 00YJaIOMIMMCS JOKYMEHTax 00 00pa3oBaHUU, COOTBETCTBYIOT y4eO-
HOMY IUIaHY 00pa30BaTeIbHON MIPOrpaMMbl C yUETOM HANpPaBIEHHOCTH PO QUIIs.

B HmxenepeunciaeHHbIX CIydasX BbITycCKarolas kadeapa MOXET MPOBOAMTH OLIEHHBa-
Hue (mepeaTTecTannio) (pakKTUYECKOro JOCTHKEHUSI 00ydarolUMCs MIIAHUPYEMBIX Pe3ylbTaTOB
MPaKTHKU:

- HAUMEHOBAaHNE paHee MPOUICHHON MPAKTUKKU HE COBHAAAET C JIEHCTBYIOIIUM y4eOHbBIM
IJJAaHOM, HO KOMIIETEHIIMHU I10 MPAKTUKE COBNAAAIOT;

- HaMMEHOBAHHE paHee MPOMIEHHON MPAaKTUKH COBMAJIAET C JAECHCTBYIOIIMM Yy4eOHBIM
IJIAHOM, HO KOMIIETEHIIMH COBIAAal0T YaCTUYHO;

- He coBMaaaeT MpoduiIb 00pa30BaTEILHON MPOTPAMMEI;

- TPYAOEMKOCTh IMPOWUIEHHON MPAKTUKU COBIAJAET C TPYAOEMKOCTBIO NMPAKTUKU B JEH-
CTBYIOILIEM yuyeOHOM IJ1aHe MeHee yeM Ha 80 %.

8.1 O6pa3zoBaTebHbIE TEXHOJIOTHH

B mpornecce npoxokaeHns NpakTUKU HCIIOJIB3YIOTCS CIEIYIOLINE TEXHOJIOTUH:

CrangapTHble MeTOAbI 00y4YeHMS !

— caMOCTOsITeNIbHAsE paboTa 0OyJaroIUXCcs BHE ayIUTOPHH, B KOTOPYIO BKJIFOYAETCS BbI-
MIOJIHEHHE 3a/1aHUI MIPAKTUKU B COOTBETCTBUU C MHAMBHyalbHbIM 33JJaHMEM M PEKOMEH/IOBaH-
HBIMU UCTOYHUKAMU JIUTEPATYpPHI;

— OCBOEHME METOJOB aHajIn3a UH(OPMAIMK U UHTEPIIPETALIMH PE3YIIbTATOB;

— BBINIOJIHEHNE NTMCbMEHHBIX aHAIUTUYECKUX M PACUETHBIX 3aJaHUN B paMKaX MPaKTHKH
C HCHOJIb30BAaHUEM PEKOMEHIYeMbIX MH(MOPMALMOHHBIX MUCTOYHHMKOB (Y4€OHMKH, M3HAHUSA I1e-
PUOIMYECKON 1mevaTu, CauTel B ceTH MHTEpHET);

— KOHCYJIbTAllMM [IPENoAaBaTelis 0 aKTyalbHBIM BOIIPOCAM, BO3HUKAIOIIKM Yy CTYAECHTOB
B XOJIe MPOXOXKIAEHHUS MPAKTUKU; METOJOJOTUM BBIIOJHEHHs INPAKTUYECKUX 3aJaHui, MOAro-
TOBKE OTYETA 10 MPAKTHKE, BBIMOJIHEHUIO AHATUTUYECKUX 3aJaHUH.

Metoabl 00y4eHusi ¢ NPUMeHEeHHEeM HHTePAKTHBHBIX GopMm:

JUis BBINOJIHEHUS MHAMBHJIYyAJIbHOTO 3aJaHMs M (OPMHPOBAHUS OTYETa IO INpPaKTHKE
00yUarolIKecs UCIIOIb3YIOT IUPOKHUIT apCeHAIl IPOTPAMMHBIX MPOAYKTOB (1. 9.1).

[IpoxoxieHre NpaKTUKK IPEeoIaraeT UCIoJIb30BaHUE TEXHOJIOTHiA:

— 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEM [UI CaMOCTOSITEJIbHOIO H3YyYeHHsl HaydHOH u
y4eOHO-METOIMYECKOH TUTEepaTyphl;

— CIIPaBOYHO-IIPABOBBIX CUCTEM, B TOM umcie, Koncynsranrllmtoc;

— MH(QOPMALIMOHHBIE TEXHOJIOTHH Il cOOpa, XpaHEeHHs U 00pabOTKU MH(POPMAIUHL.

8.2 CamocrosTebHas padoTa 00y4aroummMxcs M0 NPaKTHKe

CaMocTosTenpbHas paGOTa CTYACHTOB — J2TO IPOHECC AKTUBHOI'0, HEJICHAIIPABICHHOTO
HpI/IO6peTCHI/ISI CTYACHTOM HOBBIX 3HaHI/II71, YMCHHﬁ, HaBBIKOB 0e3 HCIIOCPCACTBCHHOI'O Y4aCTUSA



MIPEero1aBaTelis, XapaKTePU3YIOMIUNAC TPEAMETHONH HANpaBICHHOCTHIO, 3(p(eKTUBHBIM KOHTPO-
JIEM U OLIEHKOW Pe3yJbTaTOB AEATEILHOCTH 00YyJaloIerocs.

Lenu camocTOATENEHON PaOOTHI:

* CUCTEMAaTH3alMsl U 3aKPEIICHUE MOJyYEHHBIX TEOPETUUECKUX 3HAHUM U MTPaKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJIeHre U pacliupeHue TEOPETUIECKUX 3HAHUH;

- (hopMHUpOBaHKE YMEHHUI HCIIOJIb30BAaTh HOPMATUBHYIO M CHPABOYHYIO JOKYMEHTAIIHIO,
CHELMAJIbHYIO JINTEPATYPY;

* Pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJEHTOB, OTBETCTBEHHOCTHU U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHKE CAMOCTOSTEIHHOCTH MBIIICHHS, TBOPYECKOW MHUIIMATHBEI, CIOCOOHO-
CTel K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHHIO U CaMOpEAIN3aLiH;

* Pa3BUTHUE UCCIIEI0BATENbCKUX YMEHUN U aKaJeMUUECKUX HABBIKOB.

CamocTosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAUBUIAYAIbHO WM IPYNIAMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHON TEMaTHKHU.

TexHonorust opraHu3ay CaMOCTOSTENILHON pabOTHI CTYAEHTOB BKIIIOYAET MCIOJIb30Ba-
HUEe MH(OPMALMOHHBIX U MaTEepHAIbHO-TEXHUYECKUX PECYpPCOB YHUBEPCHUTETAa U 00BEKTa IMpo-
XOXKICHUSI PAKTUKHU.

[Tomemienus A caMOCTOSITENILHON pabOThl 00YYaIOIIMXCSl OCHAIIEHBI KOMIBIOTEPHOMN
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «VHTepHeT» M olecrieueHueM JoCTymna B
JIEKTPOHHYIO0 HH(POPMALMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alNu.

8.3 Mertoanueckue peKOMeHIANMH 1JIs1 00y4AIOIIHXCS 10 MPOXOKIEHUIO MPAKTUKH

IIpaBa u 00513aHHOCTH CTYICHTOB

Bo Bpems npoxosxieHus! NPaKTUKK CTYEHThI UMEIOT MIPaBO:

- MoJy4aTh UHGOPMALIMIO, HE PACKPBIBAIOIIYI0 KOMMEPUYECKOM TalHbl OpraHU3aluu Iy
BBITIOJIHEHUS TIPOTPaMMbl U MHIMBUTyaIbHOTO 33/1aHUSI TPAKTHKY;

- C pa3peuleHus] pyKOBOAUTENSI OPraHU3aluy U PyKOBOJUTENEH ee CTPYKTYPHBIX MOApa3-
JieJIeHUH TI0JIb30BaThCSl HHPOPMAIMOHHBIMU pECypcaMy OpraHU3alllH;

- MOJIy4aTh KOMIIETEHTHYI0 KOHCYJIbTAIMIO CIELUATMCTOB OpPraHU3alMK IO BOIPOCaM,
MIPe1yCMOTPEHHBIM 3aJJaHHEM MPAKTUKH;

- IPUHUMATh HEMOCPEACTBEHHOE y4acTHe B MPO(ECCHOHATBLHON eATeNbHOCTH OpraHu-
3a1uu - 6a3bl IPAKTHKH.

Ilepen npoxoxaeHneM NPAKTHKHU CTYI€HTbI 003aHbI:

- 03HAKOMHUTHCS C MPOTPAMMON ITPOXOKACHUS TPAKTUKU U BHUMATEIbHO U3YUUThH €€;

- BBIOpaTh MECTO MPOXOKACHUS TPAKTUKU U HAMKCATh 3asBIICHUE;

- 0bOpMUTH THEBHUK IPAKTHKHU;

- pa3paboTaTh KaJeHJAPHBIH IJIaH MPOXO0KICHUS ITAMOB MPAKTUKH.

Bo BpeMsi npoxo:kaeHNs NIPAKTUKHU CTY/AEHThI 0013aHbI:

- BBIMIOJIHUTH IPOTPaAMMy MTPAKTHKY;

- BECTU JIHEBHHK MPAKTUKU O XapaKTepe BBHIMOJHEHHON pabOThl U TOCTUTHYTHIX PE3yiib-
TaTax;

- MOJUUHATHCA ACUCTBYIOIINM B OPTaHU3ALIUY MTPaBUJIaM BHYTPEHHETO PaCHopsIKa JAHS,

- coOuoaTh TpeOOBaHUs TPYAOBOM AUCIUIIIUHBL

- U3YyYUTh U CTPOTO COOJIIOJATh MpaBUia HKCIUTyaTallM 00OpyIOBaHMSA, TEXHUKU Oe3-
OTIACHOCTH, OXPaHbl TPyJa U JAPYrUe YCIOBUs paOOThI B OpraHU3aI1H.

I1o OKOHYAHNH NPAKTHKHU CTYAEHTHI 00513aHbI:

- 0(OpMUTH BCE OTUETHBIE TOKYMEHTBHI.

HOpﬂ)IOK BC¢ICHUA JTHEBHUKA
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B cootBerctBum ¢ P 7.5-2 «Opranuzanusi 1 npoBeieHHe IPAKTUK 00YJatoUINXCs» BCe
CTYAEHTHI B 0053aT€IbHOM IOPSIIKE BEAYT JHEBHHUKHU II0 IPAKTHKE. B THEBHUKE oTMedaroTCs:
CPOKH, OTJIEJI, Y4aCTOK paOOTbI, BUABI BBHIIIOJHEHHBIX PadoT, GUKCHPYETCs y4acTUE CTYJCHTa B
Pa3INYHBIX MEPONIPUATHSIX.

JIHEBHUK IIPOXOKICHUS IIPOU3BOICTBEHHOM IIPAKTUKH JIOJDKEH COLECPIKATD:

- ©KEIHEBHbIE 3aIIMCH O BBIMOJIHIEMbIX JEUCTBUAX C YKa3aHHEM JAaThl, (PaKTUYECKOTO
coJiepkaHus U oObema JEHCTBUS, Ha3BaHUS MECTa BBINOJHEHUS JEMCTBUS, KOJUYECTBA JHEU
WJIM 9aCOB, UCIIOJIb30BAHHBIX HA BBIIIOJIHEHHUE JICUCTBHS, BO3MOKHBIC 3aMEYaHMS

- NpemIoKEeHUs CTyJeHTa-npakTukanTa. [locne kaxaoro paboyero AHA HaJJaeKalUM
o0pa3zoM 0(hopMIICHHBIN JHEBHUK MPECTABISETCA CTYJCHTOM-TIPAaKTUKAHTOM Ha MOAIUCH HETO-
CPEICTBEHHOTO PYKOBOJUTEIS IPAKTUKH 110 MECTY IPOXOKICHUS IIPAKTUKHU, KOTOPBIN 3aBepsieT
COOTBETCTBYIOIIME 3AIIMCH CBOEH IIOAIKCHIO;

10 UTOTAM IPAKTUKH B KOHIIE THEBHUKA CTABUTCS MOJAINCH HEMOCPEACTBEHHOIO PYKOBO-
JUTEIS IPOU3BOACTBEHHOM NPAKTHKH, KOTOPAst, KaK IIPABUIIO, 3aBEPSIETCS MEYATHIO.

CocraBiieHHe 0TYeTA 10 NPAKTHKE

OT4er Mo NpakTUKE BBIMOIHIETCS B IEYaTHOM BapHUaHTE B COOTBETCTBUU C TPEOOBAHU -
mu PJI 013-2016 «TekcroBbie crynenyeckne padoThl. [IpaBuia opopmieHus» 1 MOANIMBACTCS B
Manky (TUIa «CKOpocHIuBaTenb»). OTYET COCTOUT U3: BBEJIEHUS, OCHOBHOM 4acTH, 3aKIIOUEHHUS,
CIIHMCKA JINTEPATYPhI U MPUIIOKEHHH.

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

OcHOBHas 4acTh BKJIFOYAET B ceOs XapakTEPUCTHUKY 0OBEKTa MCCIaeA0BaHuUs, cOOp U 00-
paboOTKy COOTBETCTBYIOIIEH CTATUCTHUUECKOM, TEXHWYECKOW, HOPMATHBHO-TIPABOBOW M (WJIN)
MHOM MH(pOpMaIuu Mo IpeaMeTy UCCIIEeI0BaHus, B T.4. C UCIOJIL30BaHUEM MPO(PECCHOHATBHOTO
MIPOrpaMMHOTO o0ecrieueHrs U HHGHOPMAIIMOHHBIX TeXHOJIOTH. [10 BO3MOXKHOCTH, BKIIIOUAIOTCS
B OTYET W AJIEMEHTHbl HAay4yHBIX HcclienoBaHuil. CoaepskaHMe OCHOBHOW 4acTH MHUHUMYM 11
CTpaHHULL.

B 3aknrouenun npuBoaaTcs o01IMe BHIBOIBI U MPEATIOKEHNUS, a TAK)KE KPAaTKOE OMHMCAaHNE
MpoIeNIaHHOM paOOTHI U JAIOTCS MpaKkTHUeckue pekomenaanuu.(1,5 - 2 ctpanuipl).

Criucok auTepaTypbl COCTOUT U3 HOPMAaTHUBHO-TIPABOBBIX aKTOB, YYEOHHUKOB M Y4eOHBIX
OCOOMH, HayYHBIX CTaTeH, UCIOJIb30BAHHBIX B X0JI€ BHIMOJIHEHUS UHIUBUAYAIBHOTO 3aJaHUS.

[IpunoxkeHus MoMeNarT Moclie CIUCKa JIUTEPATyphl B MOPSAKE UX OTCHUIKH WU 00pa-
IICHHUS K HUM B TeKCTe. B kadecTBe MpHiIoKeHU pPeKOMEHIyeTCsl MPEJOCTaBIATh KOMUH JJOKY-
MEHTOB, OJIaHKOB JIOTOBOPOB, OPraHU3allMOHHO-PACIOPSIUTENbHBIX JOKYMEHTOB, aHAJIUTHYe-
CKUX TaOJIUI, UHBIX TOKYMEHTOB, WILTIOCTPUPYIOLIUX COJepKaHNEe OCHOBHON YacTH.

[lo oxOHYaHMU MPAKTUKH B TMOCIEAHUN paboOuyuil JeHb CTYIEHTHl O(QOPMIISIIOT U Mpe.-
CTaBJISIFOT OTYET IO MPAKTUKE U BCE HEOOXOAMMbIE COMTPOBOAUTENbHBIC JOKYMEHTHI.

OTder ¥ XapaKTEPUCTHKA PACCMATPHUBAIOTCS PYKOBOJUTENEM MPAKTHKU OT Kadeapsl.
OTt4er mpeABapUTENbHO OICHUBACTCS M JOIMYCKAeTCs K 3allUTe MOCJe MPOBEPKU €ro COOTBET-
CTBUS TPeOOBAHUSAM, IPEIBABISEMBIM TaHHBIMA METOJAUYECKUMU YKa3aHUSAMU. 3alllUTa OTYETOB
opranuzyetrcsi B ¢opme cobecenoBanus. [lo pesynbraraM 3amiuThl PYKOBOIHUTENIb BBICTABISET
oOLIyI0 OIIEHKY, B KOTOPOW OTpa)kaeTcs KauecTBO MPEACTABIEHHOTO OTYETa U YPOBEHb MOATO-
TOBKH CTYACHTa K MPAKTUYECKOW AEATEIbHOCTH; Pe3yNIbTaThl OIEHUBAIOTCS MO MATHOATUIHLHON
cucteme. [Ipu HEYTOBIETBOPUTENBLHOM OLIEHKE CTYJIEHT JOJI)KEH MOBTOPHO MPOUTH MPAKTHUKY.

Cnannbslii Ha Kadeapy OTYET M pe3yabTaT 3alluThl, 3aUKCUPOBAHHBIN B BEAOMOCTH U
3a4€THOU KHIDKKE CTYJIEHTa, CIyXKaT CBUIECTEIHCTBOM YCIIEIITHOTO OKOHYAHUS MTPAKTHKH.

9 MarepuajJbHO-TeXHHYECKOe oOOecrevyeHne, HeoOX0auMoe I OCYIIeCTBJIEHUs
00pa30BaTeIbHOIO MPoIlecca 1Mo MPAKTHKE
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9.1 JIlnueH3HOHHOE M CBOGOTHO pacmpocTpaHsieMoe NMPOrpaMMHOe ofecmedeHme,
HCIOJIb3yeMoe MPH OCYIIeCTBIEHHH 00Pa30BaTe/IbHOTO NMPOIecca 10 MPaKTHKE

CoctraB mporpamMMHOro oOecreyeHHs, HEOOXOAMMOTO JUIS MPOXOXKJICHHS MPAKTHKH,
NpUBE/ICH Ha caiiTe yHuBepcuteTa WWW.Knastu.ru / Haw yuueepcumem / Obpazoeanue /
11.04.04 Dnexmponuxa u nanosnexkmponuxa / Pabouuit yueonwoui nian / Peecmp I10.

AXTyanbHbIe Ha TEKYIIUH y4eOHBIN TOJl PEKBU3HUTHI / YCIOBHSI HCIIOJIB30BAHMS IPOTPAMMHO-
ro o0ecriedeHust npuBeAeHbI Ha cTpannne UT-yrpaBienus Ha caiiTe yHHBEpCUTETA!
https://knastu.ru/page/1928

9.2 MTO npakTuku

[IpakTika mpoBOIUTCS B CTPYKTYPHOM MOJIpa3/eIEHUN YHUBEPCUTETA U YUPEKIACHUSIX U
OpraHu3alusaX, ¢ KOTOPbIMHU 3aKIKOYEHBI JIOTOBOpA O MPAKTUYECKOM MOATOTOBKE. BhInoaHeHue
0TYeTa, MOArOTOBKA MPE3EHTAIIMOHHBIX MaTEPUATIOB MOXKET OCYIIECTBIIATHCSA CTYIEHTOM Ha 0aze
YHuBepcurera B ayJUTOPUSX, OMOIHOTEKE.

Jlia peanu3anuu nporpaMMbl NMPaKTUKU B CTPYKTYpHOM nojpazaeneHun OI'BOY BO
«KaAI'Y» ncnonps3yercs MaTepHaibHO-TEXHUYECKOE 00ecTIeueHue:

CrpykrypHOE Hcnone3yemoe
PYKTYP Y Hasnauenne oGopynoBanms
oipa3JielIeHne 000pyi0BaHKE
JlaGoparopuu ka- | IlepconaneHble  koM- | [IpoekTpoBaHne W MOAEIMPOBAaHUE DIIEK-

denper  «IIpombi- | 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 YCTPOCTB.
JIOBaHUE KOMIIaHUH

National Instruments.

JlaGoparopHbie cTeHabl | M3ydueHne mpUHLIUIIOB MOCTPOCHHUS U HUCCIIe-
u 000pylIOBaHHE WC- | JOBAHHE COBPEMEHHBIX IMPUHIUIIOB pPabOTHI
CJIEIOBAaHMS COBPEMEH- | YCTPOMCTB CHIIOBOM 3JIEKTPOHUKH

HBIX YCTPOMCTB CHIIO-
BOI DJIEKTPOHUKH

Jlia peanuzanuu mporpaMMmsel npakTuku «IIpon3BoAcTBeHHAs MpakTHKa (IIPEATUILIIOM-
Hasl MpaKTHUKa)» Ha 0a3ze MpoUIbHONH OpraHU3aluU HCHOJb3YeTCs MaTepUaIbHO-TEXHUYECKOE
obecrnieueHre, ykazaHHOE B JJOTOBOpaxX O MPAaKTHYECKON MOATOTOBKE WM JIOTOBOPAX O CETEBOM
B3aUMO/ICHCTBUH

10 Huble cBegeHus

MeToanyeckue peKOMeHAAIUH 10 00Y4eHHIO JIUI[ C OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI 1 HHBAJIN/IOB

OcBoeHue MPAaKTUKU 00YyYaIOIIMMHUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBBSI MO-
&KeT ObITh OPraHU30BaHO KaK COBMECTHO C JPYIrMMH 0OyJarolMMHUCS, TaK U B OT/AEIbHBIX IPyI-
nax. Ilpeanonararorcs cnenuanbHbIE YCIOBUS s MOTydeHHs] 00pa30BaHUsl 00ydJarolIMMHUCS C
OTpaHUYEHHBIMHA BO3MOKHOCTSIMH 3710POBBSL.

IIpodeccopcko-niearornyeckuif CoOcTaB 3HaKOMHTCSI C TICHXOJIO0T0-()U3HOJIOTHIECKUMHU
0COOEHHOCTSIMHU OOyYaroIUXcs MHBAJIUAOB M JIUI[ C OTPAaHUUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pO-
Bbs, UHIAMBUIYAIBHBIMU NPOrpaMMaMH peaduiIuTaluu UHBAIUIOB (rpu Hamuuuu). [Ipu HeoO-
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XOJIMMOCTU OCYIIECTBIISIETCS TOMOJTHUTENIbHAS MOIEPKKA MPErojaBaHusl ThIOTOPAMH, TICUXO0-
JIOTaMH, COLMATIBLHBIMHU paOOTHUKAMH, MTPOILIEIIITUMU MOJATOTOBKY aCCUCTEHTAMH.

dopma npoBeJeHUsI aTTECTAUU ISl CTYJCHTOB-UHBAIUJIOB YCTAHABIMBACTCS C yUETOM
WHIUBUAYAIBHBIX TICMX0(pu3nueckux ocobennocreit. st crynento ¢ OB3 mpemycmarpuBaet-
cs1 TocTymHas popma MpeoCTaBICHUs 3a1aHUi OIIEHOYHBIX CPE/ICTB, @ UMEHHO!

- B TICUaATHOW WM DIEKTPOHHOU ¢opMe (mIg U] C HAPYIICHUSIMH OIOPHO-
JIBUTATEIBHOTO ammapara);

- B TIEYaTHOH (hopMe WITH ICKTPOHHOU PopMe ¢ YBEITHMUCHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (1711 JIUL C HAPYLIEHUSIMU CIIyXa, pe4H, 3pEHUs);

* METOJIOM YTEHHUS ACCUCTEHTOM 3aJIaHUs BCIIYX (VIS JIMI] C HAPYIICHUSAMH 3PEHU).

CryneHTam ¢ WHBAJIWIHOCTHIO YBEJIMYMUBACTCS BPEMsl HA MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOIIPOCHL. [IJis TakMX CTYJEHTOB MpeaycMaTpuBaeTcsl AOCTYyNHas (popma mpenocras-
JIEHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

* IMCbMEHHO Ha Oymare uiu HabOpOM OTBETOB HA KOMITbIOTEPE (IJIs JIUI] C HAPYIICHU -
MU CIIyXa, peun);

* BBIOOPOM OTBETa U3 BO3MOYKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (AJ1s
JIUI] C HapyIIEHUSIMU ONIOPHO-/IBUraTeNILHOTO armapara);

* YCTHO (JUTs1 JIUIL] C HApYIICHUSIMH 3PEHHUS, OTIOPHO-ABUTAaTEILHOIO arapara).

[Ipu HeoOxoauMoOCTH 17151 00y4YaroIUXCs ¢ MHBATUAHOCTBIO MPOIlelypa OLEHUBAHUS pe-
3yNbTaTOB OOYyYEHHUS MOKET IPOBOIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxxenue 1
Metoanyeckue ykazaHusl 00y4arOIMMCs 110 BHINOJTHEHHI0 NPAKTHYECKHUX 32 IaHU I

OO0s13aTeNnbHBIM YCIOBUEM IMOATOTOBKM MAaruCTpaHTa SIBISETCS HAJMYME Y HEro revart-
HBIX paboT. [10CKONBKY MpPEmECTBYIONIETO OIbITa MO MyOJUKAIIMH MAaTEepPUaIOB HAYYHBIX HC-
CIIEZIOBaHUH y HETrO, KaK MPaBUJIO, HET, TO OMPENENICHHYIO CIOKHOCTh IPEACTaBIsIET 0hopmIiIe-
HUE TOJYyYEHHBIX PE3YJIbTaTOB B BUJIE HAYUYHOH CTAaThH, TE3UCOB JOKIJIA/a, 3aBKU Ha MaTEHT.

Kpatko oxapakTtepu3yeM W MpuBeAeM NpUMeEpbl 0(GOpMIICHHUST pe3yIbTaTOB MCCIIEAOBA-
HUH.

Te3ucwt 0oknada — 310 €ro OCHOBHBIE MOJIOKEHUS, KPATKO CPOPMYIMPOBAHHBIE C LIETBIO
JMakoHMYHO (Ha 1-2 cTpaHuUIax) mepeaarh COACp)KaHWE TEKCTa, paccka3aTh O ILENsX, 3a/Jayax,
METOJaX, pPe3ysbTaTax OMHCHIBAEMOTO HMCCIIEJOBAHUS U CHCJIAaHHBIX aBTOPOM BbIBojax. [locme
3HaKOMCTBA C T€3MCAaMH K JOKJIAJy YATATEhb JOJDKEH MOHATh CYTh IPEACTaBIsIEeMOi paboTHI, ee
HOBH3HY H aKTyaJIbHOCTb.

Te3ucel — 3TO KpaTKuii TEKCT, B KOTOPOM H3JI0’KEHBI OCHOBHBIC PE3yIIbTAThl HCCIIEIOBA-
TENBbCKON paboThI, a TakkKe MyTH U CIOCOOBI X JocTHxkeHnss. OHU MPU3BaHBI TIOMOYb JIPYTUM
y4acTHUKaM KOH(epeHINH Jydllle MOHATh cofepkanue Baiero uccnenopanusi.

Xoporye Te3UCHl — ATO CIIEACTBHAE XOPOIIO BHITIOJHEHHOTO UccienoBanus. IMeHHo 1o
KayecTBY T€3UCOB YUTATENIN OyAyT cyAuTh 000 Bcell paboTe LEINMKOM U MPUHUMATh PEUICHHE O
HE00XOIMMOCTH TIO3HAKOMHTHCS C MATEpHAIIOM B TIOJTHOM O0OBeMe.

Te3ucel mpencTaBiIsOT COO0H COBOKYITHOCTH OTHNENBHBIX ITTOJO0KEHWH, JJOTHYECKH CBS-
3aHHBIX JIpYr ¢ ApyroM. OCHOBHas II€7h HANMCAHUS JIOOBIX TE3MCOB - 00OOMIUTH MMEIOITUIICS
MaTepHuall, JaTh €ro CyTb B KPaTKUX (OPMYIHUPOBKAX, PACKPBITh COJEPKaHHE OTHOCHUTEIHHO
0O0JIBIIION TI0 00beMY MyOTUKAIIHH.

O06s3arenbHO 0003HAYBTE MPAKTUUECKYIO 3HAUMMOCTh Bareit paboTel (KOMy OHa MOKET
OBITH IMOJIC3HA) U TIEPCIICKTUBHI TTPOJIOJDKEHUS PaOOTHI HA/I UCCIIEOBAaHUEM.

Te3ucHoe M35I0)KEHHE BBICTYIUICHUS 3apaHee MpPEeIOCTaBIIAIOT OpPraHM3aTopaM Hay4dHO-
MPaKTUYECKUX KoH(pepeH1uii, GopyMoOB, CUMIIO3UYMOB, CEMUHAPOB, a TIOCJIE OKOHYaHHS TaKOTO
pOJia MEpONPUIATUIA UCTIONB3YIOT AJIsl MyOIHUKAIlMK OTYETOB 00 UX UTOTaX.

Ilpozpammot onss IBM sBISAIOTCS 00BEKTaMH aBTOPCKOTO TpaBa. B oTiauvme oT npyrux
00BEKTOB aBTOPCKOTO MpaBa, Poccuiickoe MaTeHTHOE BEIOMCTBO OCYIIECTBISET OPUIIHATBHYIO
rOCyIapCTBEHHYIO PErHCTpAIMIO MPOrPaMM M BBIAAET COOTBETCTBYIOIINE CBUAETEIHCTBA O pe-
TUCTpaIUu.

[Ton mporpammoit s 3BM nonnmaercst o0beKkTHBHAs opMa MpeacTaBICHUS COBOKYTI-
HOCTH JAaHHBIX U KOMaHJ, IpeJHa3HAYCHHbIX Ui (QYHKIIMOHUPOBAHUS 3JCKTPOHHBIX BBIYUCIIH-
TenbHBIX MamuH (3BM) U Ipyrux KOMOBIOTEPHBIX YCTPOUCTB C LENBI0 MOTYyYeHHUs OTpeesieH-
Horo pe3ynbrara. [log nporpammoit ans 9BM noapasyMmeBaroTcs Takke MOArOTOBUTEIbHBIE Ma-
TepHalibl, MOJyYEHHBIE B X0JIe €€ pa3paboTKU, U TMOPOKIaeMble €10 ayMOBU3yaJIbHbIe 0TOOpa-
KEHUS.

Jlyis perucTpanuu nporpaMMmbl HEOOXOIUMO MOJATOTOBUTH JBAa OCHOBHBIX JOKYMEHTa —
pedepar u omucaHue camoi mporpammbl. Huxe npuBeneH npumep oQpopMIIeHUS JaHHBIX TOKY-
MEHTOB.
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PEDOEPAT

Astopsl: M.B. bensikos, C.M. KomnbiToB, A.A. Ko3znos, A.B. YibsHos

[TpaBooGmanarenu: ®I'BOY BO «KHAT'Y»

[Iporpamma: Ilporpamma c6opa n 00pabOTKH JaHHBIX IPU I'PAaBUTALUOHHOM METOJ]ie OYKCHPO B-
KM MOJIENIU CyJIHA B OIIBITOBOM OacceiiHe

AHHOTALINA:

[Iporpamma «IIporpamma c6opa u 006pabOTKU JAaHHBIX NPU TPaBUTALMOH-
HOM MeToJie OYKCHPOBKHM MOJEIH CyIHA B ONBITOBOM OacceiiHe» MpeaHa3HadeHa
JUISL PETUCTpaliy U 0OpabOTKU JaHHBIX, MOJyYaeMbIX B X0J€ HATYPHOTO JKCIIe-
pUMEHTa TIpU TPABUTAIMOHHON OyKCHpPOBKE MOJENH CyJHA B OIBITOBOM Oac-
ceniHe. [Iporpamma cOCTOUT U3 IBYX MOJTYJIEH.

[lepBrIif MOYb OOCITY)KMBAa€T aBTOHOMHOE W3MEPUTEIIBHOE YCTPOUCTBO,
YCTaHOBJICHHOE Ha IMOJIBMXKHON MoJenu cynHa. Moayib paboTaeT Ha MOOMIBHOM
mwiargopme MyRIO xomnanuu National Instruments moa ynpasieHuem onepanu-
OHHOM CHCTEMBI peallbHOTO BpeMEeHH. B X0/e dKCcIepruMeHTa MOy b U3MEpPSIET
no pamuokanany Wi-Fi nepemaer maHHbBIE O COMPOTHUBIICHHS BOJBI JBUKCHHIO
MOJIENIH U yTJIaX KpeHa u nuddepenta Moaemnu.

Bropoit Moty b IpOrpaMMBbl BBITIOJHSETCS Ha CTAIIMOHAPHOM KOMITHIOTE-
pe omeparopa. Moaynb IpUHUMAET JaHHBIE C MOJCIH CYJHA W 3allOMHHAET UX.
Kpome Toro, Momynp ¢ moMomipi0 MHOTO(YHKIIMOHATHHOTO YCTPOMCTBAa BBO-
na/seiBosia USB-6009 u3MepsieT CKOpOCTh ABMKEHUS MOJAETU U BpPEMs MPOXOXK-
JICHUST MOJIENBbI0 MepHOW aucraHmmu. Ha rpadudecknx wHAWKAaTOpax MaHEITH
yIpaBJeHUs] 0TOOpaXKarOTCsl BPEMEHHbIE TUarpaMMbl YCUIIUS Ha TEH300aJIKe MO-
JeNu, Yribl KpeHa u auddepenTta, CKOpoCTh JABWKEHHUS MOJETH, (GUKCHPYIOTCS
MOMEHTHI IEPECEUEHUS MOJIEIIBIO TPAHULl MEPHOM TUCTAHIIUH.

Pesynbratel m3Mmepenmii 00pabaThIBalOTCsT (UIBTPOM HHU3KOM YaCTOTHI
barrepBopra 4-ro mopsiika, MOCIEAOBATEIbHOCTH OTCUETOB 3alUCHIBAIOTCA B
tabmmunbii (aiin popmara MS Excel.

Tun 3BM: IBM PC coBmecTumblit

S3eik: rpaduueckoe nmporpammupoBanue G LabVIEW
OC: Windows XP\VISTA\7\8\10

O6bem nporpammsr: 287 Kb
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[NPOTPAMMA VIS OBM:

IIporpamma coopa u 00padOTKH JAHHBIX PU I'PABUTAIMOHHOM MeTO/Ae OYKCMPOBKH MO-
JeJI Cy[IHA B ONBITOBOM OacceiiHe

HcxonHblil TEKCT MPOrpaMMBbl

JIuctoB 5

ABTOpBHI:
M.B. beasgkos
C.M. KonrsiToB
A.A. Kosnos
A.B. YibsHOB

Komcomonbck-Ha-Amype 2018 r.
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Ilone3nas mooens - OOBEKT MPOMBIIUICHHOW COOCTBEHHOCTH; TEXHHYECKOE pEIICHUE,
OTHOcsIeecd K ycTpoucTBy. [one3HoM Moenu nperocTaBisieTcs IpaBoBas OXpaHa, €CiIu OHa
SBIISICTCSI HOBOW M MPOMBIIUIEHHO TpuMeHNMOH. [Tosie3nast Moenp, Tak e Kak U u300peTeHue -
3TO PE3yJIbTaT UHTEIUIEKTYaJIbHOM JEeSITeIbHOCTH YEI0BEKa B 1000 chepe TEXHOIOTUH.

[Tomy4yeHue mateHTa Ha MOJIE3HYIO MOJETb 10 CPAaBHEHHIO C MMAaTCHTOBAaHHEM H300peTe-
HUS SIBIISIETCS MEHEE CIIOKHOW Tpoueaypoii: odopmieHus oO0beKTa MPOUCXOIUT JOCTATOYHO
OBICTPO - B TeUEHHE 6 MECSAIIEB, a PELUICHUE HE IOIBEPraeTCs MPOBEPKE HA MATEHTOCIIOCOOHOCTb.
To ecTb B KauecTBE MOJIE3HOW MOJEIN MOKHO 3apErUCTPUPOBAThH JOCTATOYHO OYEBUIHOE PElle-
HUE JIIsI CTICUAIMCTa COOTBETCTBYIOIIEH 00acTH, HO HUTJIE paHee HE ONMMCAHHOE U IMIMPOKO HE
MIPUMEHSIEMOE.

Jliga noaun 3asiBKM Ha NATEHTOBAaHHE HEOOXOAMMO MOJArOTOBUTH YETHIPE OCHOBHBIX J10-
KyMEHTa:

- OTIIMCAHMUeE TI0JIC3HON MOJICIH,

- hopMyIly TIOJIE3HOM MOJIEIH,

- yepTexk(M) ycTpoiicTBa,

- pedepar.

Huxe npuBenen npumep opopMiIeHHs JaHHBIX TOKYMEHTOB.

1) Onucanue nonesnoti mooenu.

T'ABOMATHUTHBIM MTOAIIMITHUKOBBIN V3EJI
C ITPOAOJIBHBIM PACITOJIOXKEHMEM MAT'HUTOITPOBOIOB

[Ipemyiaraemoe TEXHUYECKOE PEIICHUE OTHOCUTCS K 00JIaCTH MAITMHOCTPOEHUS M MOYKET
OBITH MCIIOJBF30BAHO B MAITMHAX M aIllapaTax ¢ BPAMIAIOIIUMHUCS ACTATISIMH.

N3 cymiecTByIOmero ypoBHS TEXHUKH W3BECTEH MOAIIMIHUKOBBIM Y3€lI COIep Kaliyi
BaJI, YCTAHOBJICHHBIN B ra30CTaTUUECKOM MOAIIUITHUKE, KaMepy, HaXOIAIIYIOCsS B KOpITyce MO -
UIUITHUKA, OTBEPCTHUS, BBHIIOJIHEHHBIE BO BKJIAJBIIIE MOIIUIHUKA, COJCHOU, YCTaHOBJICHHBIN
Ha Bally, © MarHuT, N0 KpaiiHel Mepe, Oojiee OJHOTO, YCTAaHOBJICHHBIM MEXIYy OTBEPCTHSIMU
Bryaapima noamunauka. RU2347960C1, omy6m. 27.02.2009.

3agadeil, Ha peleHrne KOTOPOW HAIPaBJICHO 3asIBISIEMOE TEXHUYECKOE PEIICHUE, SIBISCT-

cs1 oOecrieyeHne BO3MOXKHO MEHbBLIET0 U3MEHEHUS TOJILIMHBI Ta30BOI0 CJIOs IPU paboTe OECKOH-
TAKTHOT'O MOJIIUITHUKOBOTO Yy3JIa.

JlaHHas 3ajaya JOCTHraeTcs 3a CYeT TOro, YTO Ia30MarHUTHBIN MOJIIMITHUKOBBIN y3en
BKJIFOYAET ()eppOMarHUTHBIN Bajl, YCTAaHOBJICHHBIM B KOpIyCe ra30CTaTUYECKOTO MOIIIUITHUKA,
KaMepy IS IOABOJia CKATOro BO3/lyXa, OTBEPCTHUS, BHINOJIHEHHBIE BO BKJIAJbIIIE MTOALUIMITHUKA,
yeTblpe [1-00pa3HbIX MarHMTONPOBOJA, OXBATHIBAIOLINE Ia30CTATUYECKUN MOJIINIHUK U yCTa-
HOBJICHHBIE BJIOJIb OCH Baja, KaTYILKH 3JIEKTPOMAarHUTOB, pa3MelleHHbIEe Ha sipMe MarHUTONpPO-
BOJIOB, YEThIPE Mapbl MArHUTHBIX IOJIIOCOB, PACHOIOKEHHbIE BOKPYT Basa oA yriaoM 90 rpanay-
COB ZIpyI' K Ipyry.

TexHuueckuM pe3yabTaToM, OOecreurBaeMbIM NPHUBEIEHHON COBOKYIHOCTBIO IMpHU3HA-
KOB, SIBJISIETCS YBEJIIMYEHUE HECYIEH CIIOCOOHOCTH M YKECTKOCTHU MOAUIMITHUKOBOIO Y3I1a, OBbI-
IIEHHE HaJIe)KHOCTH €ro paboThI.

YcrpoiictBo mosicusiercst ¢ur.l, Ha KOTOpoil M300pakeH OOIIMI BHUJ Ta30MarHUTHOTO
MOAIIMITHUKOBOTO y3J1a C CEYEHUEM.

I"a30MarHUTHBINA MOAIIMIHUKOBBIM y3el BKIOYaeT (heppOMarHUTHBIA Bad 1, yCTaHOB-
JIEHHBIH B KOPITyCE€ ra30CTaTUYECKOr0 MOIINITHUKA 2, KaMepy 3 Ul IOJIBOJA CKAaTOro BO3/1yXa,
0TBepCTHUs 4, BBIMOJHEHHBIE BO BKJIAJbIIIE MTOAUIMITHUKA, YeThipe [1-00pa3HbIX MarHUTONPOBOAA
5, OXBaTHIBAIOIINE T'a30CTATUYECKUI MOAIIMITHUK M YCTaHOBJIEHHBIE BAOJb OCH Baja, KaTYIIKH
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JIEKTPOMArHUTOB 6, pa3MEIIEHHbIE HAa SpME MarHUTONPOBOJIOB 7, YETHIPE Mapbl MArHUTHBIX I10-
JIIOCOB 8, PacIoyoKeHHbIE BOKPYT Bajia 1noj yriaom 90 rpagycoB Apyr K ApPyry.

l'a3oMarHuTHBINA MOAMIMITHUKOBBIA y3e1 pabdoTaeT ciexyrommM odpasom. Uepes moaso-
JSIIYI0 MarucTpajlb CMa304HbIN Marepuasl (ra3, BO3AyX) IOJ JABJIEHUEM MOCTYIAET yepe3 OT-
BEPCTHS B KaMEpy Ia30CTaTUYECKOrO MOJAUIUITHUKA U OTTYyJa Yepe3 MUTAI0LUE OTBEPCTHS B 3a-
30p MEK/ly BKJIAJbIIIEM U BaloM. Pa3HUIIAa NaBIIEeHNs B HATPY)KEHHON U HEHArPYKEHHOW 4acTsAX
BaJla CO3/1a€T HECYIIYIO CIOCOOHOCTh CMA304YHOIO CJIOs, HaxosIerocs B 3aszope. OnHOBpeMeH-
HO momoca [1-00pa3HbIX 3JEKTPOMArHUTOB CO3JAIOT MPOJOJIHBIH MarHUTHBIN MOTOK, YTO BHI-
3BIBACT MAarHUTHYIO CHITY, BO3JCHCTBYIONIYIO Ha (peppOMArHUTHEIA Bajl. TeM caMbIM pasrpyxa-
€TCsl ra30CTaTUYECKUN MOJIIMIIHUK U YBEJIMYMBAETCS HECYyLas CIIOCOOHOCTh ra30MarHUTHOTO
MOAIIMITHUKOBOTO y3J1a B 11eJIoM. MarHuTHOE I0Jie TOMOTraeT LEHTPUPOBATh Bajl B ONOPE U TEM
CaMbIM YBEJIMYMBAET JKECTKOCTh MOIIUITHUKOBOTO Y3Ja.

HauOouiee panmoHanbHOM 00JaCTbiO MPUMEHEHUS MPEAIaraéMoro TEXHUYECKOro perie-
HUS SBJIIOTCS BBICOKOTOYHBIE MEXaHOOOpabaThIBalOILME anmnapaThl ¢ BPAIIAOMIUMUCS JEeTasI-
MU, B YaCTHOCTH BBICOKOCKOPOCTHBIE IIMUH/IEIbHBIE Y3JIbl.

2) @opmyna nonesHou mooenu.

OOPMVIJIA U3OBPETEHUA
['a30MarHuTHBIN NOJMIMITHUKOBBIA Y3€JI, XapaKTEPHU3YIOIIUICA TE€M, YTO OH BKIKOYAET
BaJI, YCTAHOBJICHHBIN B Ia30CTATHYECKOM IOJAIIUITHAKE, KAMEPY, HaXOALIYIOCS B KOPITyce IO -
IIUITHUKA, OTBEPCTHS, BBIMOJIHEHHbIE BO BKJIA/bIIIE MOAIIUIHIKA, yeTbipe [1-00pa3HbIX MarHu-
TOIPOBO/IA, OXBATHIBAIOIINE ra30CTaTUYECKNUN MOAIMIMIIHUK M YCTAaHOBJIEHHBIE BJIOJIb OCH BaJa,
KaTYIIKHA 2JEKTPOMAarHUTOB, PA3MEIIECHHBIE HA IPME MarHUTOIIPOBOJOB, YETHIPE Mapbl MarHUT-
HBIX II0JIFOCOB, PACIOJIOKEHHBIE BOKPYT Basa Moj yriioM 90 rpagycoB Apyr K Apyry.

3) Yepmeoic ycmpoticmaa.

Dur. 1

4) Pegpepam.
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I"azoMarHuTHEIN HOIIIJ_II/IHHI/IKOBblf/'I y3€JI MpEAHa3HauYCH IJId HUCIIO0JIb30BAHUA B BBICOKO-
TOYHBIX MCX3H006pa6aTBIBaIOH_II/IX arraparax ¢ BpalllaronuMucsa J€TalsiMU, B 4aCTHOCTH, B BbI-
COKOCKOPOCTHBIX HIIMHJIEIBHBIX Yy3JaXx. PeppOMarHuTHBIM BaJl yIEp:KUBACTC COBMECTHBIMU
YCWIMSMHU Ta30BOTO CMA30YHOTO CJIOS ra30CTaTHYECKOTO MOJIIMITHUKA M MAarHUTHBIM TI0JIEM
geTbipex [1-00pa3HBIX 3JMEKTPOMArHUTOB, OXBATHIBAIOIIMX I'a30CTATUYCCKUIA MOAMUITHUK. Mar-
HUTOIIPOBOABI YCTAHOBJICHBI BAOJIb OCHU BaJia, TOKOBBIC KATYIIKH Pa3sMCIICHLI HA UX APMC. YeThI-
pe mapbl MarHUTHBIX TOJIOCOB MarHUTOIPOBOJIOB PACIOJIOKEHBI BOKPYT Bajia moja yriom 90
rpaaycoB Apyr K apyry. COBMECTHOE JecTBHE ra30BbIX M MArHUTHBIX CHJI MO3BOJISIET obectie-
YUTb MCHBIICC NU3MCHCHHUEC TOJIMIWHBI I'a30BOTO CJIOA IIPHU BHCHIHUX HArpy3kKax Ha BaJl, IPUBOAUT
K YBEJIMYCHHUIO HECYIIEH CHOCOOHOCTH M JKECTKOCTH IOJNIMITHUKOBOTO Y3I1a, MOBBIIICHUIO
HaJE)KHOCTH €ro paboThl.
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