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IMPABUJIA O®OPMJIEHUS BBIITYCKHOHN
KBAJIU®UKAIIMOHHOM PABOTHI
CTYJA€HTOB 0aKAJIABPUATA U MATHUCTPATYPbI

BceX HanpagJieHuil kageapsl TTI

Metoanueckue ykazanus Juist 0OpMIICHUS BBITYCKHBIX KBaTU(UKAIMOHHBIX padoT
JUIA CTyJIEHTOB OakanaBpHara
Harnpasyieanit 11.03.04 «3nekTpoHrKa 1 HAHORJIEKTPOHUKAY,
28.03.02 «Hanoumxenepusi», 16.03.01 «Texunyeckas ¢puznka» U MarucTparypbl
11.04.04 «DnexkTpoHUKA U HAHOZJIEKTPOHUKA» BceX GopM 00yueHus
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MunmcTepcTBO HayKu U BhICHIETo 00pa3oBanus Poccuiickoit @deaepanuun

denepanbHOE rOCYIapCTBEHHOE OFOKETHOE 00pa30BATEIBHOE YUPSIKICHHUE
BBICIIIET0 00pa30BaHMUs

«BOpOHEKCKHN TOCYTapCTBEHHBIN TEXHUYECKAN YHUBEPCUTET»

ITPABUJIA OPOPMIJIEHU S BBIITY CKHOM KBAJIM®UKAILIMOHHOM
PABOTDI

CTYJICHTOB OaKkajaBpuaTa ¥ MarucTpaTyphl BceX HampaBieHui kadpeapsr TTO

MeTtonuueckue ykazaHus uist OpOpMIICHHS BBIMTYCKHBIX KBATH(PUKAIIMOHHBIX
pabort s ctyaeHToB OakanaBpuarta HanpaiaeHui 11.03.04 «DnexkTponnka u
HaHORJIEKTpoHUKa», 28.03.02 «Hanonmxkenepus», 16.03.01 « Texanueckas ¢puznkay
u maructparypsl 11.04.04 «OnekTpoHNKA U HAHODJIEKTPOHUKA» BeexX (GOopM

o0yueHust
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CocrtaButenu [1notHukosa E.1O., BunokypoB A.A., ApcenTtseB A.B.

IIpaBuina odopmiieHnsi BbINYCKHOH KBAJIN(PUKANMOHHOW PadoOThI
CTYACHTOB 0aKkajlaBpuaTa M MArucTpaTrypsbl Bcex HanpaBJieHud Kageapsl TTI:
METOJIMYECKHE YKa3aHUs MO O(POPMIIEHHUIO BBITYCKHBIX KBaJU(UKAIIMOHHBIX padoT
st ctyneHToB HampasieHnit 28.03.02 «Hanounxenepus», 11.03.04 «OnekrpoHnka
u HaHo3NekTpoHuKay, 16.03.01 «Texuuueckas ¢uzuka» u 11.04.04 «DnekrpoHuka u
HAHOXJIEKTPOHUKa» Bcex mpoduiier u popm odyuenus / ®I'bOY BO «Boponexckuii

rOCYJIapCTBEHHBIN  TEXHMYECKUW yHuUBepcurer»; coct. I[lnotnukoBa E.IO.,
BunokypoB A.A., ApcentbeB A.B.. Boponex: U3n-so BI'TY, 2023. — 38 c.

PaccmarpuBaroTCsi CTaHAApTHBIE HACTPOMKM TEKCTOBOTO peJakropa JJis
CO3/IaHUsI TOKYMEHTOB, 0()OPMIICHHBIX COTJIacHO cTanaaptam BI'TY.

[Ipennasnauensl s cryaeHToB HampasieHuid 28.03.02 «HanownxeHepus»,
11.03.04 ««DnexTponrka u HaHOAIeKTpoHukay, 16.03.01 «Texuuueckas pusuka» u
11.04.04 «OnexTpoHHUKA U HAHODJIEKTPOHHUKA» BCeX mpoduieit u popM oOydeHusI.

Ctp. 37. Un.
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[leyaTaeTcs O peHICHUIO PEIAKIIMOHHO-U3/1aTENLCKOI0 COBETA
BopoHexkckoro rocy1apcTBEHHOTO TEXHHUYECKOTO YHUBEPCUTETA

Peuyenzenm — xano. mexu. Hayx, ooy. T.B. Ceucmosa.



JIaHHBIA TOKYMEHT PeKOMEHIYyeTCsl OTKPbhIBAThH B JIIO0OH MporpamMmme AJisi
padotsl ¢ PDF-¢daiinamu.
He oTkpbiBaliTe €ro B TEKCTOBBIX PeIaKTOPaX.

Hcxoanslii ¢aiia tuma .docx cozpan B MS Word 2019.

KpacHbIM 11BETOM Ha MOCIEIYIONIMX CTPaHUIaX BBIACIECHBI 001acTH, KOTOPbIE
CTYJICHT 3allOJIHSIET CaMOCTOSITEIbHO B COOTBETCTBHUU C NPOrpaMMoil 00ydeHus,
temori BKP, ykazaHusiMM Hay4yHOTO pYKOBOJMTENS M TaK JaJiee, WIM YHAISET W3
cBoell paboThl, eciu JaHHas UHPOpMAIUs UM HE UCIOIb3YETCS; a TaKxke
HeleyaTraeMble CUMBOJBL «J», KOTOPBIE IOKa3bIBAIOT IPOILYCKAEMYIO CTPOKY U HE

JOJIKHBI 0TOOpakaThCsl Ha Medyatu B puHanbHOU Bepcun BKP.

HACTPOUMKA JJIOKYMEHTA 1 O®OPMJIEHUE TEKCTA

IMoasi: BepxHee — 2 ¢M, HIDKHEE — 2 CM JI0O HOMEpa CTPaHHMIIBI, JIeBOC — 3 CM,
npaBoe — 1,5 cm.

Kpacnas ctpoka — 1,25 cwm.

MexcTpounslii nHTEpBai — 1,5.

Nnrepsanst [TEPEJ] u ITOCJIE B HacTpoiikax ab3aieB paBHbl 0 (Hy10)!

BripaBHUBaHME OCHOBHOTO TEKCTA — MO MTUPHUHE.

Mpupr tekcra — TNR, 14 nr. MoXHO HCNOIB30BaTh BbIJACICHHUE
HOJYXKUPHBIM HEKOTOPBIX JJIEMEHTOB TEKCTa (#kypeuns—6—wexene 3ampenlen!).
Hywmepaius HaunHaeTcss ¢ TUTYJIBHOTO JiucTa (cTpaHuiia 1), HomMep Ha KOTOpPOM HE
oToOpaxaercs (HUCMONB3YeTCs YEKOOKC «OCOOBIM KOJIOHTUTYJ IS  TEPBOM
cTpanuibl»). HoMep Ha nucTe 3a1aHus U TUCTaX aHHOTAIIMU TaK)Ke HE CTABUTCH.

Mpudt nymepanuu crpanun — TNR 12 unu 14 nmo uenTpy ¢ orcTynom ot

HwkHero kpas 1 cMm u (0,7 — 1) cm 10 Tekcra.



Jlucr COJEPXAHUE pasmemniaercs mocine JsuctoB AHHTALUA /
ANNOTATION mnepen nucrom BBEJIEHUWE. Wcnonp3oBanwe pHCYHKOB BO
BBEJIEHWNU He nomyckaercs.

He nymepyemsbie 3aronoBkun (BAMEYAHUWA  PYKOBOJIUTEJIA,
AHHOTAIINA, ANNOTATION, COIEPXXAHUE, BBEJIEHUE, 3AKJIIFOYEHUE,
CIIMCOK HCITIOJIb3OBAHHBIX MCTOYHUKOB, ITTPUJIOXKEHUE A, ...) -
NUIIYTCA MO LEHTPY CTPOKH, OonplmMMu OykBamu 0e3 Touku B KoHue. [locne
3aroJoBKa mporryckaercs | cTpoka.

Kax b1l pa3aes HAUMHACTCS C HOBOM CTPAHULIBI.

Hymepyembie 3aromoBku (1 Teopernueckuii  aHanu3  ucciaeayeMoi
pOOJIeMBI...) TUIIYTCA C a03alHOro OTCTYINa C BBHIPABHMBAHHEM II0 IIMPUHE C
00mbI1I0M OYyKBHI 0€3 TOUKH B KOHIEe 1 0e3 TOYKH Mmocjie Homepa pasaena. [locie
3arojioBka mpormyckaetrcs 1 ctpoka. Eciu cpasy uner noapaznen (1.1 Muoctpanubie
pa3palboTKU...), TO MEXAY Pa3lesoM M MOAPA3JEJIOM TAKKE MPOIYCKAETCs CTPOKA;
nepes TEKCTOM paszfena MpONmyCcKaeTcs CTpoka. Pa3nen HauvMHaeTcs € HOBOM
ctpanuubl. I[logpaznen (1.2 Pacuer xapakTepuCTHK...) HauMHAETCSl MOCJIE TEKCTa
OpPEBITYIIEro Noapasjiena yepe3 MPOoIyIIeHHY CTPOKY (HE ¢ HOBOM CTpaHUIIbI!).
[Tocne monpzaromoBka mporyckaercs crpoka. lIlepeHocbl B 3arojioBKax u
[10/13ar0JIOBKAX 3alpeleHbl.

Ecnu noa3arosioBok «0cTascs» BHU3Y OJHOM CTPAHUIIBI, @ TEKCT HAYMHAETCS C
JIPYroi — MoJ13aroJIOBOK MEPEHOCUTCS Ha CTPAHUIly C TEKCTOM, a ocTaBluuecs 3 — 4
CTPOKH OCTArOTCSI HE3aIOJIHEHHBIMH.

IHoceqHI00 CTPAaHMIY C TEKCTOM B pPa3/ielie HEIb3sl OCTABIIATh 3aII0JTHEHHON
MeHee dyeMm Ha 1/3. OctanpHBIC CTpAaHUIBI pasjieia JOJKHBI ObITh MAKCHMAJIbHO
3anmoJiHeHbl nHQopManuen (6e3 JIUIIHUX MYCTOT).

3HakK YMHOXKEHHUSI CTAaBUTCA KaK «X» HIH «'» U3 «BctaBkay - «CumBOI».

3sespouxa * SAIIPEIIIEHA.



[TIPABUJIA HACTPOVKU NJIJTIOCTPALIUI

PucyHku pacrnonararoTcsi B TEKCTE MO LEHTpy cTpaHuubl. [lepen pucyHkowm,
1IOCJIE PUCYHKA, 10CIIE MOJIPUCYHOYHOM MOANUCH IPOITYCKAKOTCS CTPOKH.

Ecmu ccbuika pacroniockeHa B TekcTe (...Ha pucyHke 1, a...), TO CJIOBO
«PUCYHOK» NHUIIETCS MOJHOCTBIO B TpeOyemoM mnanaexe. Eciau ccbulka UAET B
ckoOkax (puc. 1), To «pUCYHOK» MHUIIETCS COKPALICHHO «PUC.», Jaliee depe3 mpooe

HOMEp PUCYHKA.

. veTann
n+ n+ L AM3NEKTPIK n+ n+ I veTann
1 NOnynpOBOAHWK [ AUAMNEeKTPUK
I MONMKPEMHUN P 1 NOnynpOBOAHKMK
1/
p-TUN n-Tvn 2
a o

a — MOII Tpan3ucTtop ¢ KaHaJioM N-THIMA W 3aTBOPOM U3 TMOJUKPEMHUS; O —
IJIaHAPHBIN TIOJICBOM TPAH3UCTOP (8bIpABHUBAHUE NO N€BOMY Kpaio 0Oe3 KpacHOll
CMPOKU, Yepe3 «;», 8 MANeHbKUX OYKe8, be3 mMouKu 6 KOHYe)
1 — n'-kapMaHBl Ha HCTOKE M CTOKE, 2 — MOMNOXKKA M3 KpPeMHHS N-TUIa
MIPOBOJIMMOCTH
N — ucrok; 3 — 3atBop; C— cTOK

T

Pucynok 1 — Kaptunka ¢ opopmieHueM (BCTaBUTh CBOE Ha3BaHUe!)
(c bonvuio bykswl bez mouxu 6 Konye)

T

Ha pucyHke B mojanucu MOXHO mMUCaTh OYKBBI KypCUBOM (a, 6 — Kak HOMEpa
3JIEMEHTOB PHUCYHKa B IpUMEpe).

[Tpumep pucyHnka (| — 3nak nponyckaemoti cmpoku — viuie, 30ech U oaiee — 8

pabomax ne neuamaemcst) NpeAcTaBieH Ha pucyHke 1. IloscHeHus k pHUCYHKY



pacmoJyiararoTcs TOCJie PUCYHKa 4Yepe3 CTPOKY, C BBIPAaBHUBAHHWEM IO IIUpHUHE /
JeBOMY Kparo 0e3 KpacHOM CTpOKH. PHUCYHKH MOTYT MMETh CKBO3HYIO HYMEpalHUiO
(puc. 1, puc. 2..., puc. 5) w1 HyMepaluio B npenenax pazaena (puc. 1.1, puc. 1.2,
puc. 2.1...).
[lepen pucyHKOM B TEKCTE€ 00M13aTeJbHO JODKHA MITH CChUIKA Ha 3TOT
PUCYHOK (PHUCYHOK pacriojiaraeTcsi Ha STOH e CTpaHUIIC WU Ha CIICIYIOIICH 3a Hell).
3ampeniaeTcsi «OTPBIBaTh» PUCYHOK OT MOAPUCYHOUHOU moamucu. OHH

JOJDKHBI PacroJiarathCsi Ha OJTHOM CTpaHMUIIE.

BKIJITOUYEHUME TABJIMI] B TEKCT PABOTbI

Tadamua pacrnonaraercs Mocliie CChbUIKM Ha HEe 4Yepe3 CTPOKY IOCJE TEKCTa.
CHauana 0e3 KpacHOW CTPOKM IHIIETCS Ha3BaHWE TAOIUIBI — MO JIEBOMY Kparo,
yepe3 Tupe, 0e3 Touku B KoHIE (Tabmuma 1). Hymepamus — ckBo3Hasi uiu B
npenenax pasnena. [locne nasBanus nepen tadnuieit ctpoka HE mpomyckaercs.
[Tocne TaGauIbl CTpOKa MPOMYCKAETCS.

I'padpa «mHomep m/m» B Tabmuiax 3ampernieHa. Hymepainio MOKHO BBECTH B
NEPBYIO0 KOJOHKY PSJAOM C TEKCTOM. B Tabmuiiax pekoMEHIyeTCs HCIOIb30BaTh
OJIMHAPHBIN UHTEPBAI, TP HEOOXOJUMOCTH MOXKHO YMEHbIIATh mpudT 10 10 mT.

Ha Tabmuipl Tak ke, Kak ¥ Ha PUCYHKH, HEOOXOJIMMO JaBaTh CCBLJIKH TEpPe]
UCIIOJIb30BaHUEM Tabnuil. B ccbuike ClI0BO «TabnMilay MHUIIETCS TOJHOCTHhIO B

TpeOyeMoM MNajiexke.

Ta6muma 1 — PazpaboranHast KoMIuIeKCHast Mojielib N-kaHanbHOTO TTEFT

B enquannax nsmepenus

OmnpenensieMblil mapamer Pacuetnas gopmyima
p p p pMYy.
1 2
noh?
1 Hanpsxenue orceuxu Vp Vp = — o
2¢&g
3 Hampsokenwe — HachIEHUS _
Vpsar Vpsar = Ves — Von







[Tponomxenue Tabnuubl 1

1 2
4 TIpoBOIMMOCTb B KaHAJIE 0 o = uqng
5 Rpuk — cOIpOTHUBICHHE R L
oObeMa KaHana bulk ™ g um hW
EgE€
6 Emroctb kanana Cg s = %
3

w Cs 2 c3 C¢ Von\?

ACC-DEPL nacelenue Ipgpra = Tah (1 + C_g> (Von) + §Vp C_g — (C_gz + V_p

1

3aroyioBku rpad M CTPOK TAOIUIBI CIEAYeT MHcaThb C MPOIMUCHON OYKBBI, a

NO/3aroJOBKU rpad - CcO CTpOYHOW OYKBBI, €CIM OHHU COCTABJISIIOT OIHO
NPENJIOKEHUE C 3aroJIOBKOM, WJIM C TMPOMHCHOW OYKBBI, €CIM OHU HMMEIOT
CaMOCTOATENIbHOE 3HaueHHEe. B KOHIE 3aroj0BKOB M MO/A3arojOBKOB TaOJIUI TOYKU
HE CTaBsT.

3aroyioBKM peKOMEHIyEeTCSl BIPABHUBATS T10 IIEHTPY SYEHKH TaOJIULIBI.

3aroyoBKM U MOJ13aroJIOBKM I'pad yKa3pIBalOT B €UHCTBEHHOM YHCIIE.
HACTPOMKA OTOBPAXXEHWS ®OPMYJI

®opmyabl HaOuparoT BO BcTpoeHHOM pemaktope MS Word: «BcraBkay -
«YpaBHEHUEY.

Hcnonp3oBanne KapTUHOK ¢ (hopmynamu 3amperiaetcs. OOpaTuTe BHUMaHUE
Ha (hOpMHUPOBAHUE JIEMEHTOB ()OPMYJIBI B IPUMEpPaX HUKE.

@opMyJabl MHUIIYTCS B TEKCTE TMOcie cChbUikM Ha HUX (1) B KOHTEKCTE

IpeIIOKEHUs Oe3 0soemouus (1) u 6oobwe 1106vix 3HAK06 neped popmynoil

1

3

¢ | Von)2
—_ _2 _I_ —_ ,
cz2 ' vp

Cs

w C 2
Ipgpr2 = fah (1 + C_j) Von) + gVP a (1)




rne  Ipgprz — TOK B pexuMe OOCTHEHUS B MPO3PaYHOM METATIIOOKCHUIHOM
MIOJICBOM TPAH3UCTOPE (CLOBO «20e» NUULYI C MATeHbKOU OYKEbl ¢ KPACHOU CIPOKIL),
W — mmmpuHa kanana;
.
h — BeicOTa 00JIaCcTH KaHaua;
Vp — MOpOroBoe HAaMpSHKEHHE B MPO3PAYHOM METATIOOKCHIHOM
MOJIEBOM TPAH3UCTOpPE (OYK6a 6 pacuiugposke nuuiemcs noo OYKeoli).
1
dopMyna pacroyiaraercs 1o UEHTPY CTPOKU, HOMEP (OpMysbl — CIpaBa OT
Hee. Homep moxer ObITh ckBO3HBIM (1) mnm B mpenenax paszaena (1.1). Ilepen
dopmMmyroii U mocie Hee mpomyckarorca crpoku. Ilocne pacmmdpoBku Gopmysibl
(HauMHAeTCA CO CJIOBAa «TJEe» Tepea MaTbHEHUITUM TEKCTOM TakKKe IMPOIYCKAeTCs
ctpoka. [locne popmyibl craBuTcs ToUKa — eciiu Gopmyia He paciindpoBbIBaeTCs,
WIH 3arsTas — €ClId Jajiee UAET paciiu@poBKa (eoe...); B pacIIuPpOBKE MapaMeTpsl
NEPEUUCTISIOTCS Yepe3 3aIsTyl0 WK «;», OykBa moj OykBoi. Ecmu gopmynbl He

pacuippoBBIBAIOTCS, TO B KOHIIE MOCE (POPMYJIbI CTABUTCA TOUKA (2)

1

3

w ¢ 2 cg  (cZ  von)2
IpepL2 =7 oh (1+C—:> (Von) +3Vp C—E—(C—E+VL:) . (2)

1
Mpudt B dopmyne u B noanucsx k Hed nomken COBITAJJATD (kypcuB —

KypCHB, TUN WIpU(Ta — TUII LIPUPTA).

@®opmyna (3) momydeHuUs OKCUIA KpeMmHHS odopmisieTcss Kak OObIYHas

dbopmyia
1
Sl + 02 — SiOz, (3)
1
win yepes3 «BcraBkay — «Dopmyinay (4)
1



Si + 0, > Si0,. (4)
CO3JIAHUE CITUCKOB

Cnucku MoryT OBITH OJIHO- U MHOTOYPOBHEBBIMH. [IepBhIii ypOBEHb CIMCKa
OMpeNeNsieTCs MapKepoOM «-» WU «—» ¢ HAuYMHAETCA C KpPAaCHOM CTpPOKH,
IPOJOJKEHUE TEKCTa 3JIEMEHTA CIUCKa — OT JIEBOTO MOJsi 0€3 JOMOJIHHUTENIbHBIX
OTCTYIIOB; CITUCOK MEPEUMCIIAECTCSA YEPES «;», B KOHIIE CTABUTCS «.».

IIpumep opopmiienust cnmcka. CyliecTBYIOT CleAyIONIMe YCTPOUCTBAa BBOJA
uH(popMaIu:

- KJIaBUAaTypa — YCTPOMCTBO, MO3BOJISIIOIIEE IMOJIH30BATEII0 ONEPATUBHO
BBOJIUTHh OYKBEHHO-IIU(PPOBYIO HH(DOPMALIHIO. . .;

- MBIIIb — KOOPAMHATHOE YCTPOMCTBO MJIsi YIpPaBIEHUS KypCOpOM H

OTJa4yM pa3INnYHbIX KOMaHJ KOMIBIOTEPY,

..,
- CKaHep - YCTPOMCTBO BBOJIa, KOTOPOE, aHATU3UPYs KaKOU-THOO OOBEKT

(0OBIYHO M300paAKEHHE, TEKCT), CO3aET ero MUppPoBOE N300paKeHHUE.

BapuaHnT nepeuriciieHrs 3aBepuieHHOH CTPYKTYPbI MOKET ObITh MPEICTABICH
B BHJIC IIEJIOCTHBIX MpeIoXKeHUi. Mcronb3yroTcss Mapkepbl — OyKBEHHBIE (PYCCKHIA
andasuT) Wik nUQPPOBHIE.

Ilpumep (ob6pamume eHuMaHue, MouKa nepeo CHUCKOM, MOUKU B8 KOHYe
Kax#c0020 371eMeHma CnucKa,.

BriBojib! 110 r1aBE 4.

a) C mnoMmoIpl ... XapakTepuCTUKU MakeTHbIX oOpasnoB TTFT mns
CpaBHEHUS C pa3pabaThIBAEMBIMU MOJICIISIMH.

r) [Ipu ogHOBpEMEHHOM O0BEAMHEHHH ... O0see 99 %.

n)  Jlns pacdertos ...B riaBe 4 MojeInei.
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Eciu  cnMcOK  MHOIOYpOBHEBBIM, TO  HUCIOJIB3YeTCS  Clleayrouas
KOH(pUrypammus:

- 3/1eCh 3alHUChIBACTCS KaKOW-THMOO0 TpeOyeMblil TEKCT, KOTOPBIA MOXET
3aHMMAaTh OJHY WJIA HECKOJBKO CTPOK (IIOAYPOBEHb CMELIAETCS MO OYKBY IEPBOIO
YPOBHSI — CM. YPOBEHb CIIMCKa a), KOTOpasi PacrlojokeHa IMOJ «3» B CIOBE «3IECh»
(OTMEYEHO KpAaCHBIM I[BETOM), OCTAJIBHOW TEKCT HAUMHAETCS C YPOBHS THUPE «-»,
OTMEYEHO 3eJICHBIM), AaJiee I CO3/IaHus IMOAYPOBHS CTABAT JABOCTOYHE:

a)  Jaiee 3amoiHseTcs MH(OpPMAIMs MEPBOrO MOAYPOBHS, KOTOpas

TaK K€ MOXET 3aHUMAaTh HECKOJIBKO CTPOK:

1)  Tperuit ypoBeHb NHIIETCS MOJ IEPBOH OYyKBOW BTOPOTO
YPOBHSI U MPOIOJKAETCS MOJ] IEPBO OYKBON CTPOKH;

2)  aHaIOTWYHO WH(GOPMAIIUS 3aITOJTHICTCS U JIajiee;
0)  BBOIUTCS OCTaBINUICS TEKCT, KOTOPBIH MOXET TaKXe 3aHHMATh

HECKOJIBKO CTPOK;

- CTPOKa IIEPBOr0 YPOBHS, TEKCT MOXET MPOJIOJKATHCS U HA CIIETYIOLIYI0
CTpPOKY;

- CTpOKa IEPBOI'0 YPOBHS.

WNinm xak B coepkaHum.

AHHOTALIMA. TPABUIA HAIIMCAHMA

— MUIIETCSI HA PYCCKOM U aHTJIMHCKOM SI3BIKE;

— HE HyMEepyeTcsl KaK CTpaHuIla padoThI;

— BIIIMBAETCS IOCIe JIKcTa 3aganus Ha BKP;

— €CJIM TEKCT Ha OJTHOM SI3bIKE 3aHSJI 2 CTPAHMIIbI, ITI€YaTaAlUTE HA OJHOM

JIMCTE C IBYX CTOPOH.

OBBEM BKP

11



— i OaKanaBpCcKOW pabOThl 00BEM OCHOBHOM YacTH COCTaBIISIET HE MEHEe
40 — 50 crpanuil, He MmeHee 20 HICTOYHUKOB JIUTEPATYPHI;
— JUTS MarUCTEPCKOM JuccepTaluu — oCHOBHas yacth: /0 — 90 cTpanuil u

oT 30 UCTOYHUKOB JINTEPATYPHI.

AHTHILIATMAT CUUTACTCS TPONUIECHHBIM, €CIIU:
— OakanaBpckas pabora HaOpana 6omee 50 % opUTrHHATBLHOCTH;
— Marucrepckas auccepraius Haopana oT 70 % OopuruHaIbHOCTH;

— HKP acnimpanToB — 75 % OpUTrHHAIBHOCTH.

OPOPMIJIEHUE CITNCKA NCIIOJIb3OBAHHBIX NICTOYHHMKOB U
CCBbUIOK B TEKCTE

Cnmcok HCHOJIBb30BAHHBIX HCTOYHMKOB odopmisercs no ['OCTy — cwm.
meroaudeckne ykazanus wian ['OCT Ha odopmileHHe IHTEpaTyphl (3arojloBOK
oonpimmMu  OykBamu). B cnucokx nmrepatypel BKP  nomkHBI OBITH BKIFOYEHBI
UCTOYHUKH JINTEPATYpPbl HA HHOCTPAHHOM S3BIKE.

CchUiky Ha MCTOYHHKH [1] muTepaTypbl HOJKHBI TPUBOIUTHCS B TOPSIIKE UX
UCIIOJIb30BaHUsl B TEKCTE B KBaJPaTHBIX CKOOKax ¢ mpobOemamu [2, 12, 14 — 16] B
COOTBETCTBHH CO CITCKOM JIUTEpaTyphI [23].

Huxe B mpaBuiax npusejieH ctanaapt Ha odpopmiienue ncrounnkoB CITMCKA
NCITOJIb3OBBAHHBIX NCTOYHUKOB.

VcTouyHUKHM TOPUBOJATCS B TNOPSAIKE YINOMUHAHUS B TEKCTe paboThl 0e3
KOMMEHTapHsl «... 00H020 asmopa...». OOpaTuTe BHUMaHHe Ha (HOpMaTHpPOBAHUE

CIHCKA JINTEPATYPHI (TEKCT, BBIIECICHHBIN KPACHBIM MIPU(PTOM, HE THUILIETCS).
Touku nocie HOMEPOB UCTOYHUKOB CTaBATCH, (GOPMATUPOBAHUE MO IIUPUHE

C aBTOMAaTHYECKON PACCTAHOBKOM MEPEHOCOB.

[pudt TNR 14 nT., MexcTpounblii nHTEpBa = 1,5, Mexad3arabiil =0 !!!
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[TPUMEPBI OBO3HAYEHMI, NCITOJIb3YEMBIX B TEKCTE

Mexny cumBonamu u uudpamu (Hampumep, 10 %, < 2, 2 + 4) craBurcs
npooe.t.

OOBIYHO (M3UYECKUE TEPMUHBI MUIIYT CIACAYIOMIMM 00pa3oM: P-N-Tepexof,
KpeMHHU# P- u N-tumna npoBoaumoctu, BAX, KUX-bunetpel, ¢poto-2/IC... (uepes
neuc U ¢ IPONUCHBIMU OYKBaMHU yCTOMYUBBIX COKpPAILICHUH).

[lo Tunmy NpPOBOAMMOCTH: «P’-THMHa, P -TUNA IIPOBOJMMOCTU» — CTEHeHb
JerupoBaHusi 0003HAYAETCS BEPXHUMH HMHAEKCAMH, Jajee yepe3 Ae@uc OCHOBHOE
CJIOBO.

Honymnposoaunku A''BY, A"BY' — rpynna nmmercst Bepxuumu uHzekcamu
PUMCKHMH LIUPpPAMH.

Xumuueckue coenuHeHus Zn,Sn0y, SiO;, SnO,, u momekyasl Hy, Np, ... —
UCIIOJIB3YIOTCS MOACTPOUYHbIE HHAEKCHI!

... conepxut 1 - 4 % ar. Sn u 10 ... N % ar. Zn ... (Mmexny nudpamu B
NEPEUNCIICHUU CTAaBUM «Ipo0e THpe mnpodem» wim «iudpa npobden aBe WM Tpu
Touku mipoden nudpa») — xorsa no 'OCT mnepeuncneHus MUIIYTCS CO CIOBaMU-
CBSI3KaMH, HarpuMep, «coaepxut ot 1 1o 4 % art. Sn ...».

3HaKu «~» U «~» B Tekcte ucnoybzoBaTh 3JAIIPEIIEHO. ITumem cioBamu
(IPUMEPHO PABEHY, KIOPSAKA», «B MPeAeNax OT ... U J0 ...» U T.J.

[Ipu HanmrcaHUM TEKCTa UCMOJIB3YETCH 3HAK «).

AOOpeBHATYpbl / COKpallleHUSI B TEKCT BBOJAT CIEAYIOIIUM OOpa3oMm:
cCHayaJla B TpeOyemMoM TajeXe MUIIYT CJIOBOCOYETaHHE, KOTOPOE CTaHET
ab0peBuaTypoii, MOTOM MOcJje mpodesia B KPYTIbIX CKOOKAX YKa3bIBAIOT COKpAIlCHUE.
Janbiie mocie npobena mpooiKaeTCs TEKCT MPEAT0KEHHUS.

Hanpumep:
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Ha BonbT-amnepnsix xapaktepuctukax (BAX) xopomio 3amereH mneperuo,
XapaKTEPHBIN . ..

HNuocTpanublie GpaMming U Ha3BaHUSI MOXXHO MCTOJIb30BATh KaK B OpUTHHAJIE,
TaK M C HWCIOJb30BaHUEM TpaHCIUTEpaluuH (IIPU 3TOM IMPU MEPBOM YIOMUHAHUHU

TpeOyeTcsi MPUBECTU OPUTHHATBHBIA TEPMUH).

[TOJIE3HBIE COYETAHUA KJTABUII

Jlns mepeHoca TeKcTa Ha CIEAYIOUIYI0 CTPOKYy 0e3 (opMHUpOBaHUS HOBOTO
a03ama ucnonb3yercst couetanue «Shift + Entery (mpu BKIFOUECHHBIX HENCUaTaeMbIX
CHMBOJIaX 3TOT 3HAK MOXO0XK Ha «J».

«Ctrl + Enter» - BcTaBka pa3pbiBa CTpaHHIIBI.

«Ctrl + =» - HUKHUI UHIEKC.

«Ctrl + Shift + =» - BepxHuii UHIEKC.

«Ctrl + B (;mat.)» - monyxupHbIii IpUQT.

«Ctrl + U (;1at.)» - moguepkruBaHue.

«Ctrl + SHIFT + F9» - ynaneHue BceX THIIEPCCHUIOK B TEKCTE.
CIIMCOK HCIIOJIb3OBAHHBIX NCTOUHUKOB
(ITPUMEP HATIMCAHUSA SJIEMEHTOB CIIMCKA)
Knuzu
... 00H020 Agmopa
1. TuxomupoB B. A. OCHOBBI NpPOEKTUPOBAHUS CAMOJIETOCTPOUTEIBHBIX

3aBOJIOB U IEXOB: y4eO. mocodue myst By30B / B. A. Tuxomupos. — 2-¢ usn., nepepao.

u gomn. — M.: Mamunoctpoenue, 1975. — 472 c. — TekcT: HenocpeACTBEHHBIM.
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2. CemenoB B. B. ®unocodus: wutor Tthicsuenetuil. Punocodckas
ncuxosiorus / B. B. Cemenon. — Ilymuno: ITHI] PAH, 2000. — 64 c. — Tekcrt:
HEIIOCPEICTBEHHBIM.

... 0BYX ABMOPOB

3. bacosckuit JI. E. Yopasnenue kauectBom: yueOnuk / JI. E. bacoBckuii,
B. b. IIporacses. — M.: UHDA-M, 2005. — 212 ¢. — TekcT: HEMOCpEACTBEHHBIN.

... MPEX a6Mopos

4, [lenTroxoB B. B. UndopmaTuka. OCHOBBI TPOrpaMMHUPOBAHMS HA SI3bIKE
[Tackanb: yue6. mocooue / B. B. Ilenttoxos, I'. A. Kamenko, C. U. JlaBauHCckuid. —
Boponex: BI'TY, 2001. — 130 c. — TeKcT: HEmOCpeACTBEHHBIN.

... Uemoipex u 00J1ee agmopos

o, Pannonokanuonnasle craHmuu 6okoBoro o63opa / A. II. Peytos, b. A.
Muxaiinos, I'. C. KonaparenkoB u ap.; nmoa pen. A. I1. PeyroBa. — M.: CoBeTckoe
panuo, 1970. — 360 c. — Tekct: HEMOCPEICTBEHHBIN. — TEKCT: HEMOCPEICTBEHHBIM.

6. Uctopust Poccun: yue6. mocobue ajisi CTyACHTOB BCEX CIEIHATbHOCTEH /
B. H. beixoB u ap.; ot. pea. B. H. Cyxos. — 2-¢ uza., nepepab. u gon. — CII6.:
CIIGJITA, 2001. — 231 c. — TekcT: HEMOCPEACTBEHHBIM.

1. OObenunenHas ['epmanus: necsartsb JieT: mpobsiem. Temar. ¢0. / Poc. akan.
HaykK, UH-T Hay4. uHpopM. no obmects. Haykam — M.: UHMUOH, 2001. — 273 c. —

TekcT: HemoCPEICTBEHHBIN.

Mnozomomnulit 00Kymenm 6 yeiom
8. ['optonoB H. H. IMonynpoBoanukoBsie mpudopsl. CripaBOYHUK: B 2 4. /
H. H. Tl'opronoB u np.; noxa pea. H. H. 'optonosa. — M.: Dueprousaar, 1988. — 904 c.

— TeKcT: HenmoCPEACTBEHHBIN.

Omoenvuwvlit mom



9. CapenbeB M. B. Kypc ob6mieit pusuku: yued. mocobwe it CTYIEHTOB
BTy30B: B 3 T. / U. B. CaBenneB. — 2-¢ usn., nepepad. — M.: Hayka, 1982. — T. 1.

Mexanuka. — 432 c. — TeKCT: HENOCPEACTBEHHBIN.

CocTaBHbIE YaCTH JOKYMEHTOB

Cmamos u3...

... KHUZU UTIU OPY2020 PA306020 U30AHUA

10. JBunsnunoBa I'. C. Kommmument: KoMMyHHKaTHBHBIA CTaTyCc WIIH
ctparerusi B nuckypce / I'. C. JIBunsaunosa // ConuanbHasi BIacTh si3bIKa: ¢O. Hayd.
Tp. Boponex: BI'TY, 2001. — C. 101 — 106. — TekcT: HemocpeaACTBEHHBIH.

«..CEPUATILHOZ20 U30AHUA

11. bBpokxo O. BreicokokauecTBeHHbIN 10-pa3psaHblii aHaIOTO-IUGPOBOIA
npeobpazosatens / O. bpoko // Dnekrponunka. — 1978. — Ne 8. — C. 25 — 34. — Tekcr:
HETIOCPEICTBEHHBIM.

12.  KopoGoukun WM. FO. IloBbIlieHHE CTOWKOCTH JIMHEEK MPHU TMPOIIHUBKE
3aroTOBOK M3 cIutaBoB Ha ocHoBe TuTaHa / M. FO. Kopoboukun, A. H. Cmennn, K. K.
borBunoBckas // Uepnas metamtyprus. — M., 1996. — Beim. 23. — C. 18 — 31. —
TekcT: HemoCPEeACTBEHHBIN.

13.  Aplevich J. D. Time-Domain Input-Output Representation of Linear
Systems / J. D. Aplevich // Automatika. — 1981. — Vol. 17. Ne 3. — P. 509 - 522. —
TekcT: HemoCPEeACTBEHHBIN.

14. HsanoB WM. M. Pa3zpaboTka mpoieccoB 3JIEKTPOXUMHUECKONU 00paboTKu
uMmiyiascamu Toka / M. M. MBanoB // BecTHuk BopoHeXCKOro rocyaapcTBEHHOTO
TexHuyeckoro ynmsepcuteta. 2006. T. 2. Ne 1. C. 95 — 103. — Texkcrt:
HETMIOCPEICTBCHHBIN.

3akonooamenvHblie mamepuanbl

15. Koncruryuus Poccuiickoit @eneparuu. — M.: Ilpuop, 2001. — 32 ¢. —

TekcT: HemOCPEICTBEHHBIN.



Ilpasuna

16. IlpaBuna ©Oe30omacHOCTH TIpU  OOCIYKUBAaHUM THUAPOTEXHUYCCKHUX
COOPY)KEHU UM  TUAPOMEXAaHUMYECKOro  O0OpYJOBaHMS  HHEProCHAOKAIOIIMX
opranm3anuii: PJ] 153-34.0-03.205-2001. — M.: DHAC, 2001. — 158 c¢. — Tekcr:
HEMOCPEICTBEHHBIH.

Cmanoapmul

17. TOCT P 51771-2001. Amnmaparypa paavodJeKTPOHHAsE OBITOBASI.
BxoaHbie ¥ BBIXOJHBIE TTapaMeTPhl U TUIBI COeAMHEHUN. TexHudyeckue TpeOoBaHuUs.
— M.: Toccrangapr Poccum: U3n-Bo crangaproB, 2001. — 27 c. — Tekcr:
HEMOCPEICTBEHHBIN.

Ilamenmmnuie 00Kymenmol

18. Ilar. 2187888 Poccumiickas Deneparus, MKN7 H 04 B 1/38, H 04 J
13/00 ITpuemonepenaromiee ycrpoiicteo / B. M. Uyraesa — Ne 2000131736/09. Bronn.
No 23.
— 3 c.: 1. — TekcT: HemoCcpeICTBEHHBIM.

19. A.c. 1007970 CCCP, MKHN3 B 25 J 15/00. YcrpoiicTBO 115 3axBaTa
HEOPUEHTHUPOBAHHBIX nerajieil Tuna Bayio / B..C. Baynun, B..I'. Kemaiikun (CCCP).
— Ne 3360585/25; 3asBn. 23.11.81; omy6m. 30.03.83. brom. Ne 12. — 2 c.: ui. — Tekcr:
HEIOCPEACTBEHHBIN.

Huccepmanuu

20. BummnskoB 1. B. Moaenu u MeTOJIbl OLIEHKH KOMMEPYECKUX OaHKOB B
YCJIOBUSIX HEONPEJEICHHOCTHU: JUC. ... KaHa. 3KoH. HayK: 08.00.13 / BumnskoB Mibs
Brnagumuposuu. — M., 2002. — 234 c¢. — TekcT: HEMOCPEACTBEHHBIN.

21. Pwibanko A. B. Pa3paboTka mporeccoB dIeKTPOXUMUYECKONW pa3MEepHOU
00pabOTKM MHKPOCEKYHIHBIMH HWMIyJbCaMHU TOKa M O0OOpyAOBaHMS I HX
peanuszanuu: aBroped. Juc. ... 1-pa TexH. HaykK / Pribanko Anekcannp BacuibeBuu.
— Boponex, 1997. — 32 c. — TekcT: HEMOCPEACTBEHHBIN.

Heonyonukoeannoie 00KymeHmul



22. CuzoBa E. . Ynpasnenre nHHOBAIIMOHHOU JESTEIHHOCTHIO MIPEATPUSITHIA
XOJIIMHTOBOT'O THIIa HA OCHOBE peau3aliy CyObEeKTHO-OPUEHTUPOBAHHOTO MOIX0/1a.
CnemumanpHocth 08.00.05 - DKOHOMHKA M YIPAaBICHUE HAPOIHBIM XO35SKWCTBOM
(ynpaBiieHME HMHHOBalMsIMU: aBTOopedepar aucCepTallid HAa COMCKaHUE YYECHOMH
CTereHn KaHauaara »sKoHomuueckux Hayk / E. W. CwuzoBa; dPI'BOY BO
"BOpOHEKCKHUI TOCYIapCTBEHHBIM TEXHUYECKHUM YHUBEPCUTET''; HAYYHBIN
pykoBogutens C. C. VYBapoBa. - Boponex: BopoHexckuil rocyaapCTBEHHBIN
TeXHUYECKUHN yHUBEpcuTeT, 2019. - 24 c.: ni1. — TeKCT: HemoCPEACTBEHHBIM.

23. Acotos /I. B. Meronuku onpeneneHus XapakKTepUCTHK PacpOCTpaHEHUS
NOOOYHBIX  DJIEKTPOMArHUTHBIX M3Iy4YeHUH B  ypOAHM3UPOBAHHBIX  Cpelax.
CnemmansHocth 05.12.04 - PamuorexHuka, B TOM YHCJIE CUCTEMBI U YCTPOWCTBA
TEJIEBUJICHUS: aBTOpedepaT TUCCepTalluy Ha COMCKaHUE YUCHOH CTEeNeHH KaHauaaTa
texuuueckux Hayk / JI. B. AcotoB; ®I'BOY BO "Boponexckuii rocy1apcTBEHHBIH
TEXHUYECKUN YHUBEPCHUTET'"; Hayublil pykoBoauTenb A. B. OcrankoB. - BopoHex:
Boponexckuii rocy1apcTBeHHBIN TexHUYecKkuil yHuBepcurer, 2019. - 18 c.: wi. —
TekcT: HemoCpeACTBEHHBIN.

Omuemul 0 HayuHO-UCC1€008AMENLCKOUL padome

24. Ilpoenenue wucnbitanuii: oruer 1 HUOKP (mpomexyrt.) / B3UUII,
OHLO 102T3; Ne I'P 800571138. — M., 1981. - 90 c.

Inekmponnwie pecypcol

25. bubnuorpadus o couuanbHbIM U TyMaHUTapHbIM HaykaMm. 1993 - 1995.
| Nn-1 Hay4. uadopm. mo odmects. Haykam (MHUOH). — DnekTpoH. AaH. U nporp. —
M.: UIHHUOH, 1995. — 1 snektpoHn. ont. auck (CD-ROM). — TekcT: 31eKTpOHHBIH.

26. DOnextponnslii katanor ['TIHTB Poccuu. — Dnextpon. gaH. — Pexum
nocryna: http // www.gpntb.ru/win/search/help/el-cat.ntml. — Tekct: 3aeKTPOHHBIN.

27. lletxoB B. f. Kommnbrotepnas rpaduka: pabouas mporpamma / B..S.
[[BeTkOB. — DnekTpoH. naH. u nporp. — M.: MUUT'AuK, 1999. — 1 anekrpoH. omr.

auck (CD-ROM). — Tekct: 3eKTpOHHBIN.



28. breixoB A. I1. Umxenepnas skonorus. OxpaHa aTMOCHEpPHOTO BO3IyXa:
yuebHoe nmocobue / A. I1. beikoB. - Unxenepnas sxonorus. OxpaHa arMocpepHOro
Bo3ayxa; 2025-02-05. - Hoocubupck: HoBocuOupckuii rocyaapcTBEeHHbIN
TeXHUYECKU yHuBepcutet, 2018. - 154 c. - 'apaHTUpPOBaHHBINM CPOK pPa3MEIICHUS B
ObC no 05.02.2025 (aBrompononramusi). - ISBN 978-5-7782-3646-2. - URL:
http://www.iprbookshop.ru/91350.html. — Tekct: 3MeKTPOHHBIN.

29. Meroauueckue YyKa3aHWs K BBIIOJHEHHIO KypCOBOTO IPOEKTa II0
mucuuiuiiHe  "busHec-TulaHMpoBaHWe B 3/paBooxpaHeHuu" s OakanaBpoB
HanpasieHuss 12.03.04 "buorexHuueckue CUCTEMBl W TeXHOJoruu", npoduis
"MeHEeI)KMEHT U YIPABICHHE KAaueCTBOM B 3/[PABOOXPAHEHUU'" OYHOU M 3a0YHOU
dbopmel  00yuenuss [DnekTpoHHblii pecypc] / PI'BOY BO "BopoHexckuii
rOCy/IapCTBEHHbI TEXHUYECKHM yHHBepcuTeT", kKadeapa CHCTEMHOr0 aHaiu3a U
yOpaBJ€HUs B MEIUIMHCKHI cuctemax; coct.. O. WM. MyparoBa. - Boponex:
BopoHexckuil rocyaapCcTBEHHbIM TEXHUYECKHW yHuBepcurer, 2017. - DnekTpoH.
TekcToBbie 1 Tpad. ganusie (1,1 MO) : un. : Tabn. - bubmmorp.: c. 12 Ha3B. — TekcT:

3JIEKTPOHHBIN.

BBIJIEPXKKH 13 TIPABUJT O®OPMJIEHU S TEXHUYECKOM
JOKYMEHTAIIMUA 1O I'OCT 2.105-2019

Enununa gusnueckod BeIWYHMHBI OJIHOTO M TOTO JK€ MapaMeTpa B Mpejesiax
OJIHOTO JOKYMEHTa JOJKHA OBbITh MOCTOSSHHOW. Eciu B TEKCTe MPUBOAUTCS Psif
YUCJIOBBIX 3HAYEHWN, BBIPAKEHHBIX B OJHOM W TOW XK€ eauHuIe (HU3NIECKOM

BCIIMYNUHBI, TO €€ YKA3bIBAIOT TOJBKO ITOCJIC ITOCIICAHECTO YNCJIOBOI'O 3HAYCHU .

Hanpumep: 1,50; 1,75; 2,00 m.

Ecim B Tekcte AOKYMCHTA IPUBOAAT AUAIIA30H YHUCIIOBLIX 3HAYCHUM

(u3HYECKON BEIIMYWHBI, BBIPAXXEHHBIX B OJHOW M TOW KE& CAWHHIEC (PU3MUECKOU



BEIIMYMHBI, TO 0003HAYEHHE EIMHHUIBI (PM3MUECKON BEIUYMHBI YKa3bIBAETCS IOCTIE
[IOCJIEHETO YUCIIOBOTO 3HAYEHUS JUAIIa30Ha.

IIpumepsi:

1011 105 MMm.

2 Ot 10 go 100 kr.

3 Or wroc 10 g0 munyc 40 °C.

4 Ot mwmoc 10 no wmroc 40 °C.

HemonycTumMo oTaeaATh €IHMHUIY (PU3NYECKOH BEJIHMYHHBI OT YHCJIOBOIO
3HaYeHus (IEPEHOCHTh MX Ha pasHble CTPOKH WM CTPAHHUIIBI), KPOME €IMHUII
(U3UYECKHUX BEIUYMH, IOMEIIAEMBIX B TAOJIMIIAX, BBIIOIHEHHBIX MAIIHHOIHACHBIM

CII0COOOM.

[IpuBons HauMOONBIIME WM HAUMEHBIIME 3HAYCHUS BEIMYHH CIICIyeT
IPUMEHSTh CJIIOBOCOYETAHUE «IOJDKHO OBITh HE Oonee (He MeHee)». I[lpuBoxas
JTOTYCTUMBIC 3HAYCHHS OTKIOHEHHWHM OT YKa3aHHBIX HOPM, TpeOOBaHUU ClieIyeT
MPUMEHSITh CJIOBOCOUETAHHUE «HE JIOJHKHO OBITh OoJiee (MEHEE)».

Hanpumep, wmaccoBas 10 yIVIEKHCJIOTNO HATpusi B TEXHUYECKOUN

KaJIbIIMHUPOBAHHOM COJIe IO/ KHA OBITh HE MeHee 99,4 %.

UucnoBble 3HAYEHHS BEJIWYMH B TEKCTE CIEAYET YKa3blBaThb CO CTEIEHBIO
TOYHOCTH, KOTOpas HeoOXoauma JJjisi oOecrieueHus: TpeOyeMbIX CBOWCTB H3ACIHS,
IIpU TOM B DSy BEIWYHUH OCYILECTBISECTCS BBIPABHUBAHHUE YMCIIA 3HAKOB IOCIE
3ansaToi. OKpyriieHHe YUCIOBBIX 3HAUYEHHUI BEJIMUUH 10 MEPBOr0, BTOPOTO, TPETHETO
U T. J. IECATUYHOTO 3HAKA JUISl PA3JUYHBIX TUIIOPA3MEPOB, MAPOK U T. M. U3ACITUU
OJIHOTO HAUMEHOBAHUS JOJKHO OBITh OJIUHAKOBBIM.

Hanpumep, ecnu rpaganus TOJIIMHBI CTalIbHOM ropsiyekaraHou jeHtsl 0,25
MM, TO B€Ch Psii TOJIIUH JIEHTHI JOJKEH OBbITh yKa3aH C TaKUM € KOJUYECTBOM

JNECATUYHBIX 3HaKOB, Harpumep 1,50; 1,75; 2,00.



[Ipy HEBO3MOXXHOCTH BBIPA3UTh YHUCIOBOE 3HAYEHHUE B BUJE JIECITUYHOUN
Ipo0u, OMyCKaeTcsl 3aluChiBaTh B BUJIE MPOCTOM IpOOM B OJHY CTPOUKY 4Yepes
KOCYIO YepTy.

Hanpuwmep, 5/32; (50A - 4C) / (40B + 20).

dopmy.Jibl, TOMEMIAEMbIE B TPUIIOKEHUSIX, JTOJDKHBI HyMEPOBAThCS OTCTHHOM
HyMepanuen apaOckumu mudpaMu B Tpeaenax Kaxaoro MPUIOKEHUS C
noOaBiieHHEeM Tiepes] Kaxaod Iudpoil o0003HAYCHUS NPUJIOKEHHUsI, HaIpUMeEp
dbopmyina (B.1).

JlomyckaeTcst Hymepaius Gopmy: B mpezenax paszjaena. B atom ciaydae Homep
GopMyIBI COCTOMT W3 HOMEpa pasfelia W TOPSIKOBOTO HoOMepa (OpPMYIIBI,

pa3aeeHHbIX TOUKOM, Harpumep (3.1).

NnmrocTpanum KaxJI0ro MpUWIIoKeHus1 0003HA4YaroT OTAEIBbHON HyMepaluei
apabckumu 1 pamu ¢ fod6aBiaeHUEM niepen nudpoit 0003HaYEHUS TPUIIOKEHUSI.

Hanpumep:

Pucynox A.3 — HazBanue

Tabauubl KaXJA0T0 NPUIOKEHHsT 0003HAYalOT OTICIbHON HyMmepaluein
apabckumu 1udpamu ¢ 1o6aBieHueM nepea nudpoit 0003HaYCHUS TPUITOKECHUS.

Hanpumep:

Taomuna A.3 — Ha3Banue

Hpuaoxenus
B Tekcre nOKyMeHTa Ha BCE€ MPUIOKEHUS JOJKHBI OBbITh JAAHbI CCHLIKH.
Crenenp 0053aTENBHOCTH NPUIOKEHHUI MIPU CChUIKAX HE yKasbiBaeTcs. [IpuioxxeHus

paciojararoT B MMOPAAKEC CCbUUIOK Hd HUX B TCKCTC TOKYMCHTA. Kamnoe IMPUIIOKCHHUC



clielyeT HaYMHATh C HOBOM CTpPaHMIIbl C YKa3aHUEM HABEPXY MOCEPEINHE CTPAHULIBI
cioBa «lIpunoxenue» u ero o003HaueHus, a NOJL HUM B CKOOKAX I 00513aTENbHOIO
OPWIOKEHUS MHUINYT CJIOBO «00si3aTelNbHOE», a Il HH(POPMAUMOHHOTO —
«PEKOMEHIyEMOE» UJIU «CIIPABOYHOEY.

IIpuinoxenue A0HKHO UMETh 3ar0JIOBOK, KOTOPBIN 3alMCBIBAIOT CUMMETPUYHO
OTHOCUTEIBHO TEKCTA C MPOMUCHON OyKBBI OT/IETBHON CTPOKOM.

[IpunoxxeHnss 0003HAYAIOT 3arJIaBHBIMH OyKBaMM pycckoro ajidgasmura,
HauuHas ¢ A, 3a ucKiIoyeHueM OykB E, 3, 1, O, U, b, bl, b. Ilocie ciosa
«IIpunoxxenune» ciexayer OykBa, 0003HAUYaANOIIAsl €ro IMOCIEI0BAaTEIbHOCTh. Ecnu B
JOKYMEHTE OJJHO IIPUJIO’KEHUE, OHO 0003HauaeTcs «IIpunoxenue Ay.

TexkcT Kaxa0ro NPUIIOKEHUs, MPU HEOOXOIUMOCTH, MOXKET OBITh pa3/ieNieH Ha
paszensl, MOApAa3/Aeibl, MyHKTHI, MHOJIIYHKTHI, KOTOpPbIE HYMEPYIOT B Ipeleiax
Ka)x10ro npuioxkeHus. [lepeq HomepoM CTaBUTCSI 0003HAYEHUE 3TOTO MPUITOKEHHUS.

[IpunoxeHuss NOMKHBI HMMETh OOIIYI0 C OCTAJIbHOM YacThblO JOKyMEHTa
CKBO3HYI0 HyMEPAUMIO CTPAHMLL.

Bce npunoxeHuss JOJMKHBI ObITh MepPeYMCcIeHbl B COMEPKAHUM JIOKYMEHTa
(Mpu HAJIMYKK) C YKA3aHUEM UX HOMEPOB U 3aroJIOBKOB.

CnMcok JuTepaTypshl 3al0JHSAETCS He Mo an(aBUTy U T.J., a MO MOPSIKY

UCII0JIb30BAaHUSI UCTOUYHHUKA UH(POPMALIMH B TEKCTE paOOTHI.



[MTPMJIOXKEHUME A

(o0s13aTENBHOE)

OTué€T 0 MaTEHTHBIX HCCJIICA0BAaHHUAX

Tabmuma A.1 — [larenTHas qoKyMeHTaIus, OoTOOpaHHasl 1Jisl MOCTEAYIONIEro aHaIn3a

[Ipenmer Crtpana BeIJauH, BUJ 1 HOMEP
3asBUTENb, ABTOPEI CyImHOCTB 3asBISIEMOT0 TEXHUIECKOTO PEIICHUS U LIEH €r0 CO3TaHuUs
ITOMCKa OXpPaHHOTO JOKYMEHTA, Ha3BaHUE
1 2 3 4

MHoOrokpucTanbHbIA PO, 3asBuTens (1): CyIIHOCTh N300pPETEHHUS: MHOTOKPHCTAILHBIA MOIYJIb COJCPIKHT, IO
MOJTyJIb RU2463684 C1, I'opbkoB Anekceit BuktopoBud KpaifHelf Mepe, JBa IakeTa KOPIIyCOB C MHTETPAIbHBIMH CXEMaMHU
MHOI'OKPHUCTAJIBHBIN (RU), Ilunasosa Jlapuca ONEPaTUBHOM U IIOCTOSHHOM IaMATH, KOMMYTAllMOHHYIO IIIaTy H

MOAVYIJIb Bnagumuporna (RU), Ceperun MPOLIECCOp, YCTAaHOBJIEHHbIE Ha OCHOBaHMHM. Ha OCHOBaHMM YCTaHOBJIEH

3asBka: 2011119696/28, 17.05.2011
Ony6mukoBano: 10.10.2012

BsiuecnaB Cepreesuuy (RU).
AgTOD (BI1):

I'opbkoB Anekcelt Buktoposuu
(RU), Munasosa Jlapuca
Bnagumuposna (RU), Cepernn
BstaecnaB Cepreesuy (RU).
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Ha0Op MHKpOIUIAT W KpbIlKa, oOpasymoomme B cOOpe ¢ OCHOBAaHHEM
repMETHYHBIN KOPITYC, MPH 3TOM Ha BHYTPEHHHX MMOBEPXHOCTSAX KPBIIIKU U
OCHOBaHHs YCTAQHOBJICHBI COOTBETCTBEHHO KOMMYTAI[MOHHAs IUiata |
MPOIIECCOpP, CBA3aHHBIE C MHKPOIUIATAMH KOpIyca MPOBOJOYHBIMHU
COC/IMHCHUSIMU, A HA HAPYXKHOW MMOBEPXHOCTH OCHOBAHHS BBIMIOJHEHBI

BHEIIHWE BBIBOABL, OJJICGKTPHYCCKH COSIUHEHHBIE C  KPBILIKOH H
MUKpOIUIATAMU ~TTOCPEACTBOM KOMMYTALMOHHOM IUIaThl M CKBO3HBIX
TOKOTIPOBOISIIIIUX KaHaJIOB. [peanoxennas KOHCTPYKIIUSI
MHOTOKPUCTAILHOTO ~ MOAYJSL  TO3BOJISIET  3HAYUTEIBHO  PACHIMPHUTh
(byHKIIMOHATIBHBIE BO3MOXHOCTH MOy IS, o0ecreunTh ero
PEMOHTOCIOCOOHOCTS.




[Tponomxenne Tabmuipt A. 1

1 2 3 4
IInaTs! ais PO, 3asBurens (u): CymHocTh U300peTeHNs: B crioco0e U3TOTOBJICHUS
MHOT'OKPUCTAJIbHBIX RU2459314 C1, Herecun Huxonait HukonaeBud | TOHKONJIEHOYHBIX MHOTOYPOBHEBBIX IUIAT  JUIS  MHOTOKPHUCTAJIBHBIX
Monynen CIIOCOB U3T'OTOBJIEHUA (RU), KopotkoBa 'anuna MOJyJel, MUKPOCOOPOK W TMOPHUIHBIX MHTETPAIBHBIX CXEM, BKIIOYAIOIIEM
TOHKOIIVIEHOYHBIX [erposna (RU), Kop3enes MOJATrOTOBKY 0a30BOM IUIATBl, Ha KOTOpOW (OPMHPYIOTCS YPOBHH
MHOI'OYPOBHEBBIX ITJIAT I'eanagnii Hukonaesmu (RU), KOMMYTAallMM TOCJIEI0BATENIbHBIM HAHECEHUEM CJIOEB METaUIM3alUd U
JJI MHOT'OKPHUCTAJIBHBIX IToBononxkuit Cepreit (dbopMHpOBaHHEM TOIOJNOTHH TIEPBOTO W  IIOCIEAYIOMHMX  ypOBHEH
MOJIYJIEW, TUBPUJIHBIX Huxomnaesnd (RU), Kapniosa KOMMYTAIIHH, COTJIACHO M300PETCHUIO BCE KOHTAKTHBIE IUIOLIAJKH CXEMBI
MHTET'PAJIBHBIX CXEM U Mapraputa Baneprena (RU), KaKk JJi1 [OCIHEAYIOLEr0 COEIMHEHUS HUX C BBIBOJAAMHM AaKTHBHBIX
MUKPOCBOPOK Kopones Oner KOMIIOHEHTOB, TaK W KOHTAKTHBIE IUIOIMAAKH MJIS AJIEKTPHYECKOTO

3aseka: 2011113367/28, 06.04.2011
Ony6nukoBano: 20.08.2012

ABTop (B1):

Herecun Hukonait Hukonaesuu
(RU), KopotkoBa ['anuna
ITerporna (RU), Kop3ener
I'ennanwnit Hukomaesny (RU),
[ToBomnonxkuit Cepreit
Huxkonaesuu (RU), Kapniosa
Maprapura Banepsesna (RU),
Koposnes Oner BanentunoBuu
(RU), bapanos Poman
Banentunosud (RU),
IToBosonkas I'anuna
IOBenanuesHa (RU)

COCJIMHEeHUs] K BHEIIHHM BBIBOAAM DACIOJIATAlOT B MEPBOM IPOBOJSIIEM
YPOBHE, BBIMOJHEHHOM B BHJE MHOTIOCIOWHOro mokpeitust V-Cu-Ni +
xuMudeckuid Ni, rae Xumudeckuil Ni UCIONB3YIOT B KaueCTBE CTOI- CJIOS
npu (OPMUPOBAHMH TOCIEAYIONIMX YPOBHEH KOMMYTalMM, pa3BeleHHE
MPOBOJTHUKOBBIX CJIOCB «CHUTHAIBHBIN» M MOTCHIMAIBHBIX - IATAHHUE)» W
«3eMIIsD) OCYIICCTRIISIOT B MHIUBUIYaJIbHBIX YPOBHSIX.
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[MPUJIOXXEHUE b
(pexomeHIyemMoe)

Bapuantel opopmiieHust puCyHKOB U TpauKOB B pab0oTe (3ar0JIOBOK MPUIIOKEHUS )

yd 2 MM 0.2 um 2 MM 200 Hm
Wetok CroK 30 Hm
(npoBopsuwmii matepuan) Karan, 1 mm (npoBoASLMI MaTepuan)
200 Hm

[Mog3aTBOPHLIN OMaNeKTpuK
200 Hm

3aTBop (NpoBoAsLUMA MaTepunan)

[vanekTpnyeckas noanoxka
(cTekno nnu rubkoe oCHOBaHWeE)

Pucynok b.1 — Cxema npo3pa4Horo TOHKOIJIEHOYHOTO METAINIOOKCUIHOTO

TpaH3HUCTOpa
0,4-
Ip, MKA
0,38
0,35
0,33 =
03 W et
v =
ﬁ# | ]
0,27 = i
0,25 - -
|t
0,22
i L1
02
. =
017 7 /lr al — —— =]
015 .’/,/ = =T -
012 sl f"": pE aml
B e
. /S e e g
007 /f / & //,.-r"' ] ﬁ#w,ﬂﬁ'ﬂwi
G r B fmmad
0,05 :/:/:fﬁ"':f-:ﬂﬁff-’_—’ i
e
0,025- ——
G_

] ] [
005115 225335445 555665775 885995101011 U B
DS»

Pucynok b.2 - BAX TTFT, usmepennas Ha 1abopaTOpHOM CTEH/IE

LESO-3
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0,35

15, MA | l
03 —
) | |
/./
0,25 u m
....... ..
ol [
0,2 I ........ mt
L -
0,15 = - —
- St
0,1 . e i
' | — °
A— —
005 s S s S i .. |
p/ﬂ—/l: ................. & ?l??VDS’B?
0 [ [oocastHHARRPITL JTTTITITITPTPPPI JYPTTPITYTRRTPRN JPrrererrr P ree ) @occccccccceannnes @occccccceeecenns @iccccccecciannny @cccoeees @rocccccccaanaanny { )
0 1 2 3 4 5 6 7 8 9 10
------ e \/gs=1B eaee \/gS=3B e \/QS=5B -l Vgs=10B
—e—\/gs_exp=1B —a— \Vgs_exp=3B —e—\V/gs_exp=5B —m—V/gs_exp=10B
(a)
0,35 I A
0,3
0,25
0,2
0,15
0,1
0,05
0 = Vps, B
0 3 4 5 6 7 8 9 10
------ o Vgs=1B ke \/gS=3B e \/QS=5B weme \V/gs=10B
—eo—\/gs_exp=1B —s—\/gs_exp=3B —e—\V/gs_exp=5B —=—\/gs_exp=10B

(0)

(@) Mozens MaeaTPHOTO TOHKOIICHOYHOTO TPAaH3HUCTOPA; (0) KOMIUIEKCHAS MOJEIb
TOHKOIUICHOYHOT'O TPaH3UCTOpa

------ - pe3yJIbTaThl MOJICTUPOBAHUS,

- OKCIICPUMCHTAJIbHBIC U3MCPCHUA

Pucynok b.3 — Beixoaubie xapakrepuctuku TTFT, usmepenHbie U pacCUMTaHHBIE Ha
oOpa3iax ¢ U3BECTHBIMH MapaMeTpaMu
(ed =18, es=10,d=2x10"m, L=2x10" M, h=3x10% v, n0 = 1x10% M,
u=1.2x10" M?/Bxc, Rsureace = 1x10° Om)

JUI 3HAaYCHUH HanpsbkeHus Ha 3aTtBope Vgs=1,3,51 10 B
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B Ch\Users\Katy\Documents\Wisual Studio 20104 Projects\Id4{Vds)_Vgs\Debug\ld4(Vds) Vgs.exe l o[ | S

dielectric permittivety ed = 18
dielectric thickness d = 2e-7
width W = 1e-3
length L = 2e—-4
thickness h = Je-8
permittivety es = 10
concentration in channel n@ = 1e22
mohility min = 1.2e—-3
dielectric capacitancessquare Cg = 0.000776878
channel capacitancessquare Cz = 0.0029514
zurface resistance Rsurface = 1leb
bulk resistance Rbulk = 3.46745%e +006
pinch—off voltage Up = —-7.209%e—-014

turn—on voltage Uon = —0.0603179
Ud=zat = 0.0603179

<o
1>
€22
€3>
<43
52
(b2
L

0 Uds <O0> = 0
1.20657e-006 Uds (1>
2.494%7e-006 Uds (2>
3.78337e-006 Uds (3>
5.0176e-006 Uds (4>
6.36016e—006 Uds (5>
7.64855e-006 Uds (6>
8.236%5e-006 Uds (7>
8> 1.02253e-005% Uds (8>
€92 1.15137e-005% Uds (%>
10> = 1.28021e-005 Uds <10

| 0 G0 =] O L7 G [ e

A | | T | O (T O | I

Pucynok b.4 — ®parment nporpammsl mojaenupoBanus TTFT
10 KOMIUIEKCHON MOJEINIH, YYUTHIBAIOIIEH HATUYME B IIJIEHKE KaHAJIA

emkocTH Cs u conpotuBiieHu# Ry B Rsurrace
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I[MPMJIOXXEHUME B
(cnpaBo4HOE)

[Tpumepst odopmiteHrs TabIuIl

Tabmuna B.1 — Egununsl u3MepeHus 3alaBaeMbIX BEIUYMH B IIpOrpaMMme AJis
pacueta BbixonHbix xapakrepuctuk TTFT (puc. b.4)

B enquannax usmepenus

YcnoBHoOe Enuauns:
0003HaYCHNE Hapamerp U3MEPCHUSI
ed JVRJICKTPUYECKasi MPOHHUIIAEMOCTh JTUICKTPUKA -

d TOJIIIIMHA JUDJICKTPUKA M
W IIMPUHA KaHaa M
L JUTMHA KaHajia M

TOJIIIMHA KaHaJia M
n0 HavaJbHas KOHIICHTPAIHsI HOCUTEJICH B KaHaJIe M
miu TIOJIBHYKHOCTh HOCHUTEJICH B KaHAJIe M°/Bxc
es JVRJICKTPUYECKas MPOHUIIAEMOCTh KaHaJla -
Rsurface MOBEPXHOCTHOE COMPOTHBIICHUE KaHaIa Om
Cg yJeIbHast eMKOCTh JUAJICKTPHKA O/m°
Cs yJieJbHast eMKOCTh KaHajia O/M°
Rbulk 00BEMHOE COTIPOTUBJICHUE KaHaJa Om

(Kypcu6 6 0003HAYEHUSX ucnojavzyemcs nomomy, 4mo 9omu 0bo3HaueHus

Queypupyiom 8 pacuemuuix opmynax, UCNnOab308aHHBIX NPU MOOETUPOBAHULL)

Tabmuma B.2 — PaspaboranHas KoMmIuiekcHass wmojenb N-kanamsHoro TTFT,
paboTaromero B pexxume 00eTHCHUS

B equnnnax usmepenus

Onpenensemasi BeJIMYMHA Pacuernas popmyna
h2
Hanpsokenne orceuku Vp Vp =— "o
2¢&g
qnoh
Hanpsokenue Brimouenus Voy Von =Vp — C
g
Wwuc Who
ACC-DEPL o6oramienue Licc = # 2+ — Ves

[Iponomxenne Tabnuisr B.2
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Ornpepnensiemasi BeIUINHA Pacuernas gpopmyna
C
Ipgp, =5 oh|| 1+ = (Vbs — Ves)
L c,
ACC-DEPL o6ennenue 3
2 C3 (C? V.o—Vy\2
i 2y, (G (G Ve~ Vos
3P\ \a2" " v
3 2 3
W C_g 2 CS CS VON 2
ACC-DEPL nacsbiienue Ipppra = Tah (1 + C_g> (Von) + §Vp C_g3 - (C_j + V—P
Ecmu Von < Vs < 0, Vps < Vpsat
3 3
w Cs 2 C¢ Ves\2 (C¢ Vgs—Vps)\?
Ip=—oh|(1+ 2| Vps+2Vp | (S +-2) — (22228
DEPL P=T° ( +cg) ps T3 <C5+VP v,
V, V,
L Vps | DS
Rpyrk ~ Rsurrace
Ecmu Von < Vs < 0, Vps > Vpsat
3 3
w Cs 2 C¢ Ves\2 [(C¢ Von)? Vbs
I = — h 1 - V —V - — -\~ ~,
DEPL_SAT D I o < + Cg> DSAT + 3 P <ng + VP Cg + VP RBULK
V
+ DS
Rsurrace
Ecmu Vgs > 0, Vps < Vs
w V? V, V,
ACC I = — [Mcg (VGSVDS - is) + ahVDSl 25 4 08
L 2 Rpyik  Rsurrace
Ecmu Vs > 0, Vpsat > Vps > Vs
ACC- DEPL Vps Vs
Ip = Ipcc + IpepL + +
Rpyrk — Rsurrace
Ecnu Vgs > 0, Vps > Vpsat
ACC-SAT Vps Vbs
Ip = Iycc + Ipgpr2 + R + R
BuLk  Rsurrack

(npu neperoce ma6]l1/ﬂ4bl HA Cﬂedyiomyio CMPOKY MOIHCHO UCNOJIb306AMb He

HyMmepayuio (CM. nepevlil npumep), a NOSMopeHue 3a20106KA KOJIOHOK mabiuybl)
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[MPMJIOXEHUE I
(cnpaBo4HOE)

[ITa6nonsl opopmienus iucto BKP

Ha nocnenyromux crpaHuiiax npuBeIeHbl MA0J0HbI TUTYIbHOTO nucta BKP,
mucta 3ananusa BKP, nucTtoB anHOTanMyM Ha pyCCKOM M aHIVIMMCKOM SI3bIKaX, IPUMED
pacnosioxkenus asemenToB Ha jucte « COJEPXKAHUEY. Hymepanius nocneayomnmx

cTpaHull oToOpakaeT HyMepanuto ctpanuil B BKP.
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MuHucTepcTBO HayKH U Bbiciiero oopasosanus Poccuiickoit denepannu
denepanbHOE rocy1apcTBEHHOE 010 KETHOE 00pa30BaTeIbHOE YUPEKIEHUE BBICILIETO
o0Opa3oBaHMHs

«BopoHekcKkMii rocy1apCTBEHHbI TEXHUYECKUI YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

‘I)aKyJ'IBTeT PAANOTEXHUKHU U IJICKTPOHUKHU

Kadenpa TBEPA0TENbHOI JJIEKTPOHUKH

HanpagJ/ieHue noaroToBKHU (CNeuaIbHOCTD) 11.03.04 DaeKTPOHHKA M HAHOYJIEKTPOHUKA
(KOI[ 1 HAUMEHOBAaHHE HANIPABJICHUSA IIOZ[I‘OTOBKP[)

IIpoduian/mporpaMmma/HanpaBjieHHOCTH MuKpO03JeKTPOHUKA M TBEPA0TeJIbHAS 3JIEKTPOHUKA

BBIITYCKHASA KBAJIMOUKAIIMOHHASA PABOTA

XXXXXXXXXX XXXXXXXXX

(Bua BpIMycKHOI padoThl — DaKkasaBpcKasi padoTa, IMIIOMHas padoTa (POEKT), MAaruCcTePCKas IHCCePTAIIMS)

UBanos UBan UBanosuu

(hamuIMsi, MM$1, OTYECTBO CTY/IEHTA)

Tema: Tema BbINYCKHOH KBAJIH(PUKALMOHHON PadoThI

CocTaB BbINYCKHOH KBAJIM(PHKALMOHHOI padoThI

PacueTHO-IOSCHUTEIbHAS 3allMCKa Ha 78 CTpaHHuIIax

I'padnueckas yacte 12 nucrax

PacyeTHO-NOSICHUTE/IbHASA 3aIIHCKA K BBINYCKHOH KBAJIM(PUKANMOHHOI padoTe

3aBeayronuii Kadeapoit ( B.A. He6onbcun
(nmoanuce) (MHULUAJIBI, PaMUJIUS)
PykoBoutenb (
(moaANMCH) (MHULUAJIbI, PaMUIIUS)
KOHCYJ'IBTaHTBIZ
1o HopMam u TpeboBanusim ECKJ{ ( E.1O. [TnotHukoBa
(HaMMeHOBaHHUe pa3jea, NOANUCH) (MHHIHAJIBI, haMuIns)
mo XXXXXXX (
(HamMeHOBaHHUe pa3aena, MOAMUCH) (MHHIHAJBI, haMuIHs)
1o (
(HamMeHOBaHHUe pa3aena, MOAMUCH) (MHUIHAJBI, haMuIHs)
ITo (
(HauMeHOBaHMe pa3/iea, MOANUCH) (MHUIUAJIBI, PaMUJIUS)
ITo (
(HauMeHOBaHMe pa3/ieJia, MOANUCH) (MHUIUAJIBI, PaMUJIUS)
OO06yuarommiicst N. U. IBanoB
(moamuce) (uuunmanbl, pamMuaus)

« » wecan 202Xr.



MuHucTepcTBO HayKH U Bbiciiero oopasosanus Poccuiickoit denepannu
®enepajibHOE TOCYIaPCTBEHHOE 0I0/1KeTHOE 00pa30BaTe/bHOE YUpeK/IeHHe BbICIIEr0
o0pa3zoBaHust

«BOPOHEXCKUI I'OCYJIAPCTBEHHbBIN TEXHUYECKNI YVHUBEPCUTET»
(®I'BOY BO «BI'TVY», BI'TY)

cDaKy'J'ILTCT PAIUOTCXHUKH W 3JICKTPOHHUKH

Kadenpa _ TBepaoTe/bHOM 3JIEKTPOHUKU

HampasiieHne noAroToBKY /CHEUaIbHOCTb 11.03.04 DyexkTpoHMKa ¥ HAHODJIEKTPOHHUKA
(Koz1, HAUMEHOBaHME)
[Tpoduns/mporpaMma/HanpaBIeHHOCTb MUKpPODIIEKTPOHKKA U TBEPJAOTEIbHAS DIEKTPOHUKA
Yr1Bepxaaro
(nata)

3aB. kadeapoii

(moarck)

3AJJAHUE

MO MOJITOTOBKE BBIITY CKHOM KBAJTU®UKAIIMOHHON PABOTHI

XXXXXXX XXXXXXX

TUIIOMHast paboTa (poeKT), bakaaaBpckas paboTa, MarucTepecKas AMCCepTaLus

Obyuaromemycst WBanoBy MBany lBaHoBHUYy

(paMunus, nMs, OTIECTBO)

1. Tema: Tema BBITYCKHOM KBaTM(DUKAITMOHHON pabOThI

BI'TY

(10 3a1aHMI0 KaKOW OpraHU3aIMH BEINOJIHAETCS paboTa)

3-1240 ot 01.06.2022 (HOMep ¥ JaTa MpUKa3a B yKazaHHOM (Gopmare)

(Ne 1 nata mpukasa 00 yTBEP)KACHUH TEMBI)

2. Cpok cauu 00yJaroniMcst BEITYCKHOW KBaJTH(HKAIIMOHHON paboThI

3. UcxonHurle JaHHbBIE

Wnn numertcs gpasza «Marepuansl 1 o6opynoBanue kapeapsl TTO ¢ nepeunicieHuemMm

MaTepuaioB U 000pyAOBaHuUs), MM YKa3bIBaeTC, I/1€ U HA KAKOM 000pYy10BaHUH

IIPOBOANIIOCHE MCCJIICIOBAHUC.

4. Kpatkoe cofep>kaHue BbITYCKHOM KBaJM(UKAITMOHHON pabOThI

MEPEUCHb IMOJICKAIIUX pa3pa60T1<e B BLIHyCKHOﬁ KBaJ'IPI(i)PIKaIIPIOHHOfI pa60Te BOIIPOCOB

3neck B ype3aHHOM BHje pacnuchiBaeTcs conepxkanne BKP (6e3 o603HaueHuit pa3ienos,




0e3 04YCHb CHUJIILHOT'O JCIICHUA, oe3 YKa3aHus Ha BBCACHUC, 3aKIIIOUYCHUC, CITMCOK

JUTEpaTyphl, IPUIOKEHUS, €CJIU OHU HE SIBJISIOTCS] KIFOUEBBIMU).

5. Ilepeuens rpaduueckoro MaTepuana (C TOUHBIM YKa3aHUEM 0053aTeNIbHBIX YePTEXKEH 1Mo
paszaenam)

3)1605 YKa3bIBACTCs, CKOJIBKO PUCYHKOB U Ta6JTI/IH PasMCIICHO B IICPBOM Pa3/iCjIC, CKOJIbLKO

- BO BTOPOM, CKOJIBKO B TPCTBECM, ..., CKOJIBKO MWJIFOCTPATHUBHOT'O MAaTCpHaia BBIHCCCHO

B IPUJIOKEHUS (OTAEIBHO B KOXKJI0€ — C MOSICHEHUSIMU, YTO 9TO 32 MaTepuan).

6. KoHcynpTaHThI (C yKa3aHUEM OTHOCSIIUXCS K HUM pa3/iesioB)

3I[CCB YIIOMHWHAKXTCA KOHCYJIbTAHTBI, CCJIM TAKOBBIC ITPUCYTCTBYIOT B paGOTe.

I'paduk BBIMIONIHEHUS BBITYCKHON KBaTU(pUKALMOHHON pabOThI

Ne HaumeHnoBaHue pa3fiesioB BbIIyCKHON CpoK BBINIOJIHEHHUS TAIOB
n/n KBJIM(UKAIIMOHHOM pabOThI paboThI

BBenenue

OCHOBHOM paznen

3aKIro4YeHue

PykoBoaurens NBanos 1.1.
(monnuce)
JlaTa BbIIaun 3adaHus 01.06.202X
3agaHue NPUHSIT K UCTIOJTHEHUIO 01.06.202X
(mata)
[onmuck obyyaromierocs [letpoB A.A.

(Omo — obpamuas cmopona aucma Ne 2, komopwiii He Hymepyemcs! Jlannas

CMpaHuya pacnevamuvléaemcs Ha 0oopome 6mopol CMpaHuybl)




MuHuCTEepCTBO HAYKH H Bbhicuiero odopazosanus Poccuiickoii ®@enepanun

®egepanbHOe rocyIapcTBeHHOE OI01KeTHOEe 00pa3oBaTeIbHOE YUpe:KIeHHe
BbICIIEr0 00Pa30BaAHUS
«BOpOHEKCKHI rOCYy1apCTBEHHBIN TEXHUYECKUH YHUBEPCUTET»

AHHOTAIUA

BBIIIYCKHOM KBAJM(PUKAIMOHHOI PadoThI

Ooyuarmero(-eii)cs

Tema BKP:

XapakTepuCcTHKA BBINYCKHON KBAJTH(PUKALMOHHON PadOThI

AKTYaJIbHOCTH UCCJIeI0BAHUSA
Tekct — 0ObIYHBIM IWPHPTOM.

3anaum, pemaembie B BKP

Crpykrypa BKP

KpaTkas xapakTepucTuka nojy4eHHbIX pe3yJabTaToB (no pazoeram BKP)

Astop BKP ®.N.0. (nornocmoio)

(moamuce)




Ministry of Science and Higher Education of the Russian Federation
Federal State Budgetary Educational Institution higher education
Voronezh State Technical University

ANNOTATION
final qualifying work

Of the training (s)

Final qualifying work topic:

Characteristics of the final qualifying work

The relevance of research

Tasks solved in the final qualifying work

Final qualifying work structure

Brief description of the results obtained (by sections of the final qualifying work)

Astop BKP ®.N.0. (nornocmoio)




COIAEPXAHUE

1
3amanue
AHHOTaIIUA
Annotation
Beenenue
1 Teoperudeckuii pazaen. UccnenoBanue 3meKTpodhU3HIESCKIX

XapaKTEPUCTUK U TEXHUYECKON JOKYMEHTAIIUU
1.1 XXXXXXX XXXXXXXXX XXXXXXXX XXXXXXXXXX XXXXXXXXXXXXXX
1.2  XXXXXXXXXXXX XXXXXXXXXXXXXXX XXXXXXXXXXXXXX XXXXXXXX
XXXXXXXXXX XXXXXX XXXXXXXXXXXXXX
1.3 XXXXXXX XXXXXXXXXXXXXX XXXXXXXXXXXXX
1.3.1 XXXXXXX XXXXXXXXXXXXXX XXXXXXXXXXXXX XXXXXXX
XXXXXXXXX XXXXX XXXXXXXXXXXXX
2 XXXXXX XXXXXXX XXXXXXXXXXX XXXXXXXXX XXXXXXXXXX
2.1 XXXXX XXXXXXXXX XXXXXXXXXX
2.2 XXXXXXXX XXXXXXXX XXXXXXXXX XXXXXXXXXX
2.3 XXXXXXXXXX XXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
3 XXXXXXXXXXXXXX XXXXXXXXXXXXXXXXX
3.1 XXXXXXXXX XXXXXXXXXXXXXXX XXXXXXXXXXXXXXX
3.2 XXXXXXXXXXXX XXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXX
3aKiIroYeHue
CIHCOK HCITOJIb30BAaHHBIX HCTOYHHKOB
[TpunoxeHne A. XXXXXXXXXX XXXXXXXXXXX
[Ipunoxenne b. XXXXXXX XXXXXXX XXXXXXXXX

[Ipunoxkenune B, XXXXXXXXXXXX XXXXXXXXX XX ...

D A WDN

11

12
13
13
15

19
21
28

30
32
33
34
35



COIAEPXAHUE

Hacrpoiika nokymenTta u odpopmiieHue TEKCTa

IIpaBuita HACTPOWKHU WUILTFOCTpALUN

Bxirouenue Tabaui B TEKCT pabOThI

Hactpoiika otoGpaxkenus Gpopmyn

Co3nanue criucKkoB

Annortanus. [IpaBuna HanucaHus

O6bem BKP

OdopmieHne crnucka HCIOIb30BaHHBIX HCTOUYHUKOB M CCBUIOK B
TEKCTE

[Ipumepsl 0003HAUYEHHUIA, UCTIOJIB3YEMBIX B TEKCTE

ITone3Hble coueTaHus KIaBUILI

Cnucok  HKCHONb30BAaHHBIX HCTOYHHMKOB  (MpUMEp  HamMCaHUs
AJIEMEHTOB CIIMCKA)

Boinepxku U3 mpaBui opOpMIIEHUSI TEXHUYECKON TOKYMEHTAIUU 110
I'OCT 2.105-2019

[Tpunoxenue A (o6s3atenbHoe) OTYET 0 TATEHTHBIX UCCIIEIOBAHUIX

[Ipunoxenue b  (pexkomenayemoe) Bapuantsl odopmieHus
PUCYHKOB ¥ TpapkoB B paboTe (3aroJi0BOK MPUIOKEHHUS)

[Tpunoxxenue B (cipaBounoe) [IpumMepbr oopmiteHUST TaOIHIY

[Mpunoxenune I' (cipaBounoe) 1l1a6monsr odopminenus tuctoB BKP
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TTPABUJIA OPOPMJIEHU S BBIITY CKHOM KBAJTM®UKAILIMOHHOM
PABOTDI

CTYJICHTOB OakajaBpuaTa U MarucTpaTypbl Bcex HampaiieHui kapeapsl TTO

Metoanueckue ykazanus Juist 0(OpMIICHHS BBITYCKHBIX KBaTU(UKALMOHHBIX
pabort miis ctyaeHToB OakanaBpuarta HanpasieHui 11.03.04 «DnexkTponnka u
HaHORJIEeKTpoHUKay, 28.03.02 «Hanoumxkenepusi», 16.03.01 «Texanueckas dpuszuka
u maructpatypsl 11.04.04 «DnexkTpoHHKa U HAHOSJIEKTPOHUKa» BceX Npoduien u
dbopM 00yueHuUs

Cocrasutenu: [InotHukoBa Exarepuna FOpbeBHa,
BunokypoB Anekcannp AnekcanapoBud, ApceHTheB Asnekcerd BnagumupoBuu

Penaxrop
ITonmucaHo B me4yarthb . ®opmar 60*84 1/16. Yu. uzz. u. 2,0.
Tupax 7K3. 3aKa3 Ne

OI'BOY BO «BopoHe)cKHil roCy1apCTBEHHbIN TEXHUYECKUI YHUBEPCUTET
394026 Boponex, MockoBckuii npocrt., 14

VYyacrtok onepatuBHoM nonurpadun BI'TY
394026 Boponex, MockoBckuii npocrt., 14
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