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O®OPMIJIEHUE TEKCTA

IMoss: BepxHee — 2 cM, HIDKHEE — 2 CM JI0 HOMEpa CTPAHHUIIBI, JIEBOE — 3 CM,
npaBoe — 1,5 cm.

Kpachnas cTtpoka — 1,25 cm.

Mexctpounsbiii uHTEpBaiI — 1,5,

Nureppanst [IEPEJ] u ITOCJIE B HacTpoiikax ab63aiieB paBHbI () (HyJ10)!

BripaBHUBaHNE OCHOBHOTO TEKCTA — MO MTUPHUHE.

[Mpudt Ttexcra — TNR, 14 nr. MOoOXHO HCIOIB30BaTh BBIACICHUE
MOJTY’)KUPHBIM HEKOTOPBIX JJICMEHTOB TeKcTa (xppews 3ampemen!). Hymepanus
HAYMHAETCS C THUTYJbHOTO JMcTa (cTpaHuna 1), HOMEp Ha KOTOpOM He
otoOpaxaeTcs (HCMOJB3YEeTCS YEKOOKC «OCOOBIM KOJIOHTUTYJ JUIsl TIEPBOM
CTPaHUIIBI»).

Mpudt nymepanun crpanun — TNR 12 unu 14 no ueHTpy ¢ OTCTyHoM OT
HwkHero kpas 1 cm u (0,7 — 1) cm 10 Tekcra.

JIuct COAEPXKAHMUE pa3smemaercs nocine nucta PEOEPAT nepen nuctom
BBEJIEHUE. Hcnons3oBanue pucynkos Bo BBE/IEHNU ne nonyckaercs.

He mnymepyemble 3aronoBku (BAMEUAHUA PYKOBOJIMTEJIA,
AHHOTAILINA, ANNOTATION, COJIEP)KAHUE, BBEJIEHUE,
3AKJIFOUEHUE, CITMCOK NCTIOJI3OBAHHBIX NCTOYHUKOB,
[TPUJIOXKEHUE A, ...) — numyTcs 10 HEHTPY CTPOKH, OOJIbIINMHU OyKBamu 0e3
Touku B KoHIe. [locie 3aromnoBka mpomyckaercst 1 crpoka. Pazgen naumnaercs c

HOBOM CTpPaHULIBI.



Hymepyembie 3aronioBku (1 Teopernueckuil aHain3 uccleayeMoi
pOOJIEMBI...) MUIIYTCA ¢ a03al[HOTO OTCTyIa C BHIPABHMBAHUEM [0 LIMPHUHE C
00mbII0M OYKBEI 0€3 TOUKHU B KOHIIE U 0€3 TOUKH Mmocjie HoMepa pa3aena. [locne
3arosioBka npomnyckaercs 1 ctpoka. Eciu cpa3y unet noapaszen (1.1 Mnoctpannsie
pa3paboTKH...), TO MEXAY pa3AesioM U MOJpa3JeiIoM CTPOKA TAKKE MPOIyCKAETCs
CTPOKa; IEPEI TEKCTOM pa3jiena IpoIyCKaeTcs CTpoka. Pa3ien HaunHaeTcs ¢ HOBOM
ctpanunbl. [Togpazaen (1.2 PacueTr xapakTepuCTHK...) HAUUHAETCS TOCIE TEKCTa
IpeabIAYILIEro Moapas3zeia yepe3 NponyleHHY0 CTPOKY (HE ¢ HOBOM CTpaHUIbI!).
[Tocne mnon3aronoBka mpomyckaeTcsi cTpoka. IlepeHockl B 3arojoBkax u
M10/13ar0JI0BKaX 3aIpeIleHbI.

Ecnu moa3arogoBok «0cTajicsi» BHU3Y OJHOM CTPAHMIIBI, @ TEKCT HAUUHAETCS
C APYroul — MoJ3arojoBOK IIEPEHOCUTCS HA CTPAHUILY C TEKCTOM, a OCTaBIIneCs 3 —
4 CTPOKM OCTaIOTCSl HE3AMOJHEHHBIMH.

IlocsienHIO0 CTpaHMIy C TEKCTOM B pasjielie  HEIb3sl OCTaBIATH
3anoJHeHHON MeHee yeM Ha 1/3. OcTalibHbIE CTpaHUIIBI pasjieia JOKHBI OBITh

MaKCHUMAaJIbHO 3al0JIHEHBI UH(pOpMaIuei (0e3 JUITHUX MYyCTOT).



PUCYHKHA

PucyHKH pacrionararoTcsi B TEKCTe 10 IIEHTpY cTpanuilbl. [lepes pucyHkom,
MI0CTIE PUCYHKA, ITOCJIE TTOIPUCYHOYHOH TOITICH MPOITYCKAIOTCS CTPOKH.

Eciu ccbuika pacnosoxkena B Tekcte (Ha pucynke 18, a...), To cioBo
«PUCYHOK» THIIETCA TOJTHOCThIO B TpebyemMoMm majexe. Ecnu cchuika uaer B
ckoOkax (puc. 20), TO «PUCYHOK» IHIIETCS COKPAIIEHHO «pPHC.», Jaliee depe3

npo0esl HoMep PUCYHKA.
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a — MOII Ttpan3ucTtop ¢ KaHajioM N-TUNA ¥ 3aTBOPOM W3 TOJUKPEMHHS, O —
TJIaHAPHBIN TIOJICBOM TPAH3UCTOP (8bIpABHUBAHUE NO N1€BOMY Kparw 0e3 KpacHou
CMPOKU, Yepes «,», 8 MaNeHbKux OyKe, 6e3 mouKku 6 KoOHye)
1 — n'-xapMaHBl Ha HCTOKE W CTOKE, 2 — IOMIOXKAa HM3 KPEMHHsS N-TUIa
MPOBOAUMOCTH
N — ucrok; 3 — 3atBop; C - cTOK
1
Pucynok 1 — Kaptunka ¢ oopmieHuem
(c bonvwoil bykewl 6e3 mouxu 6 Konye)
1
Ha pucynke B moanucu MoXHO MUcaTh OyKBbI KYpCHUBOM (a, O — Kak HOMEpa
AJIEMEHTOB PUCYHKa B TIpUMeEpe).
[Tpumep pucynka (4 — 3nax nponyckaemotl cmpoxu — évluie, 30ech U oaiee —
6 pabomax He neuamaemcsl) MpeaAcTaBieH Ha pucyHke 1. [losicHeHHs K pUCYHKY

pacrnoJyiararoTcs TMocjie pUCyHKa 4yepe3 CTPOKY, IO IIMpUHE / JIEeBOMY Kparo 0e3



KpacHOW CTPOKU. PUCYHKM MOTYT MMETh CKBO3HYIO Hymepanuto (puc. 1, puc. 2...,
puc. 5) Wi HyMepaluio B npenenax pasaena (puc. 1.1, puc. 1.2, puc. 2.1...).
[Tepen pucyHKOM B TEKCTE 00M13aTeJIbHO JTOJDKHA WATH CCHUIKA HA ATOT
PUCYHOK (PHCYHOK pacrojiaraercsl Ha 3TOH JK€ CTpaHHWIIC WIIM Ha CIACAYIOIICH 3a
Hel).
3ampeniaeTcsi «OTPHIBATh» PHUCYHOK OT MOJAPUCYHOUYHOU moanucu. OHu

JOJIKHBI pacCIiojiaraTbCsa Ha O,ZIHOI?I CTpaHHIIC.

TABJINLbI

Tabsmua pacrionaraeTcs Iocie CChUIKM Ha HEe Yepe3 CTPOKY IOCIIE TEKCTA.
CHauana 0e3 KpacHOil CTPOKHM MUIIETCS Ha3BaHHWE TAOIUIBI — 1O JEBOMY Kpalo,
yepe3 Tupe, 0e3 Touku B KoHIe (Tabmuma 1). Hymepamnus — ckBo3Hass wiu B
npenenax paszgena. [locne HasBanus mepen tadnwuieit crpoka HE mpomyckaercs.
[Tocne Tabnuilbl CTPOKA MPOIYCKAETCSI.

I'pada «Homep n/m» B Tabnuiax 3amnpenieHa. Hymepaiuio MOKHO BBECTH B
NEPBYIO KOJOHKY PSJOM C TeKCTOM. B Tabnmuiax pekoMeHIyeTcsi MCIOJIb30BaTh
OJIMHAPHBIN UHTEPBAJ, TPU HEOOXOJUMOCTH MOKHO YMEHbINATh pUQT 10 10 nT.

Ha tabnuupl Tak e, Kak ¥ Ha pUCYHKH, HEOOXOAUMO /1aBaTh CChLIIKHU MEpel
UCIOJIb30BaHUEM Tabmuil. B cchUike CIOBO «TabiMila» MHUIIETCS MOJTHOCTHIO B

TpeOyeMoM Najexe.

Ta6muma 1 - PazpaboranHas KoMIuieKcHast Mojielib N-kaHanbHOTO TTFT

B enuHunax usmepenus

OmnpenensieMblil mapamerp PacuetHast hopmyna
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3aronoBku Tpad U CTPOK TAOJHUIIBI CIEIYET MUCaTh C MPOMUCHON OYKBBHI, a
MO/I3arojoBKM Tpad - €O CTpPOYHOW OYKBBI, €CIIM OHH COCTaBIIAIOT OJHO

NPEIJIOKEHHE C 3arojlOBKOM, WM C MPOMHCHOW OYKBBI, €CIM OHH HMMEIOT
CaMOCTOSITETIbHOE 3HAaYeHUE. B KOHIIE 3ar0JI0BKOB U MO3arojIOBKOB TA0JIUI] TOUKH
HE CTaBsT.

3aroJIOBKM peKOMEHIYETCSl BBIPABHUBATD 110 LIEHTPY SYEHKH TaOIHILIBL.

3aroJIoBKH M MOJ3aroJIOBKHU Tpad yKa3bIBalOT B JMHCTBEHHOM YHCIIE.
OOPMYVIJIbI

®opmyabl HaOUPArOT BO BcTpoeHHOM penaktope MS Word.

Hcnonp3oBaHue kKapTUHOK ¢ (popmyramu 3anperiaercsa. OOpaTuTe BHUMaHuE
Ha GOPMHUPOBAHUE FITEMEHTOB (POPMYJIbI B TPUMEPAX HUKE.

@opMyJbl MUIIYTCS B TEKCTE MOCHE CChUIKM Ha HHUX (1) B KOHTEKCTE

TIPEIIOKEHUS Oe3 dsoemouus (1) u 6oobwe 1106wix 3HaK06 nNeped popmynoi
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rne  Ipgprz — TOK B pexuMe 00CTHEHHS B MPO3PAYHOM METALIOOKCHIHOM
MOJIEBOM TPAH3UCTOPE (C1060 «20e» Nuulym ¢ MAleHbKol OYKebl ¢ KpacHOU
CMpPOKU);
W — mmmpuHa kanana;
S
h — BeICcOTa 0OJacTH KaHaa;
VP — mOpOroBoe HaIpsHKEHUE B MPO3PAYHOM METAJUIOOKCHIHOM
MOJIEBOM TPaH3UCTOPE (OyK6a 6 pacuiugposke nuuiemcs noo OYKeoll).
1
dopmyiia pacrosiaraercs mo HeHTpy CTPOKU, HoMep (HOopMyJibl — CIipaBa OT
Hee. Homep moxer ObITh ckBO3HBIM (1) mnm B mpenenax pasaena (1.1). Ilepen
(dbopMyJI0ii U TTOCIIE HEE MPOITYCKAIOTCS CTPOKH.
[Tocne ¢hopmysbl CTaBUTCA TOYKA — €ciau (popMylia HE pacii(ppoBbIBAETCS,
WM 3a1sITasi — €CIU Jlajiee uaeT pacimdpoBka (ede...); B pacmudpoBKe mapaMmeTpbl
MEPEUYUCIISIOTCS Yepe3 3aMATYI0 U «;», OyKBa 1o OyKBOM.
Eciu dopmynbl He pacuiudpoBbIBalOTCS, TO B KOHIE Mocie (opMyJibl

CTaBUTCS TOUKa (2)
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1
Mpudt B dopmyne u B noanucsax K Heit nomwken COBITAJIATD (kypcus —

KypCHB, TUN MIpU(Ta — TUII IPUPTA).

@®opmyna (3) moiayuyeHuss OKcHUJa KpeMHHUsA o(opmiIsieTcsl Kak OOblYHas

(dopmyia
1
Si+ 02 — SiOy, 3
1
win uyepe3 «BceraBka — @opmyna» (4)
1



Si + 0, - Si0,. (4)

CIIMCKHA

Cnucku MOTYT OBITh OJTHO- 1 MHOTOYpOBHEBBIMU. [IepBEIfi ypOBEHH CIIHCKA
OTIPEJICISIETCS MAPKEPOM  «-» WU «—» W HAYMHACTCS C KPacHOW CTPOKH,
NPOJODKEHNE TEKCTa JIEMEHTa CIUCKa — OT JICBOTO TOJIsi 0€3 JOTOJHUTEIbHBIX
OTCTYIIOB; CITUCOK TIEPEUUCTISCTCS YEPEe3 «;», B KOHIIE CTABUTCS «.).

IIpumep. CymiecTBYIOT CIeAyIONIUE yCTPOHCTBA BBOIa HH(MOPMAITUH:

- KJIaBUaTypa — YCTPOWMCTBO, TO3BOJSIONIEE IOIH30BATEIIO OIMEPATUBHO
BBOJIUTH OYKBEHHO-IIU(PPOBYIO HH(OpMaLHIO. . .;

- MBIIITb — KOOPJAMHATHOE YCTPOMCTBO JJISl YIIPABIICHUSI KypCOPOM U OTJa4H

Pa3JINYHBIX KOMaH KOMIIBIOTEPY,

ceey

- CKaHep - YCTpPOMCTBO BBOJA, KOTOPOE, aHAIU3UPYS KAKOH-TUOO OOBEKT

(00BIYHO M300paXKeHue, TEKCT), CO31aET ero Hu(PpoBoe N300paAKEHUE.

BapuanT nmnepeuncneHuss 3aBepIIEeHHOW CTPYKTYpPbl MOXET OBITh
NpEACTaBICH B BHUJE LEIOCTHBIX MPEIIoKeHUH. MCHoab3yroTCs MapKepbl —
OykBeHHBIE (pyCcCKui andaBuT) Wik HUPPOBHIE.

Ilpumep (obpamume sHumaHue, mouka nepeo CHUCKOM, MOYKU & KOHYe
Kax#c0020 271eMeHma CHUCKaA).

BriBojp! 110 Ti1aBE 4.

a) C nomomipio ... XapakTepucTuku MakeTHbix oOpaszuoB TTFT mus
CpaBHEHUS C pa3pabaThIBAEMbIMU MOJICIISIMHU.

r) [Ipu oqHOBpEMEHHOM O00BbEAUHEHHH ... Oosee 99 %.

1) JInst pacyeros ...B riase 4 MOAENEH.

Ecin  cnucok  MHOrOypoOBHEBBIH, TO  HCIOJB3YETCS  CIEAyroLas

KOH(UTrypams:



- 3]1eCh 3alHUCBIBACTCS KAaKOW-TMO0 TPeOyeMbIil TEKCT, KOTOPBIM MOMXKET
3aHMMAaTh OJHY WJIH HECKOJIBKO CTPOK (MOypOBEHb CMEUIAeTCs M0 OyKBY IEPBOTO
YPOBHS — cM. OYKBY a), KOTOpasi pacIoyio;KeHa MO/ «3» B CJIOBE «3JECh» (OTMEUYEHO
KpPacHBIM IIBETOM), OCTAJIbHOW TEKCT HAYMHAETCS C YPOBHS THUPE «-», OTMEUYECHO
3€JICHBIM), 1aJiee ISl CO3JJaHMs MTOTyPOBHSI CTaBST IBOCTOUHE!

a)  jJaee 3amojHsAeTCs WHPOPMAIUS IEPBOTO IMOAYPOBHS, KOTOPAsI

TaK K€ MOYKET 3aHUMAaTh HECKOJIBKO CTPOK:

1) TpeTuid ypoBeHb MNHUILETCS MOJ MEepBOM OYKBOMl BTOPOTO
YPOBHSI ¥ POIOKACTCSI O] IEPBOM OYKBOW CTPOKH «T»;

2) aHanornyHO UH(OpPMaLKA 3aN0JHAETCA U Jalee;
0) BBOAMUTCS OCTABUIMHCA TEKCT, KOTOPBIM MOXET TaKXe 3aHUMaTh

HECKOJIBKO CTPOK;

- CTpOKAa TIEPBOTO YPOBHS, TEKCT MOXKET MpPOJOJDKATECI W Ha
CJIIEYIOILYIO CTPOKY;

- CTpOKa IMEepPBOT0 YPOBHS.

JOITOJIHUTEJIHASI UTHOOPMALINA

3Haku YMHOKEHHUSA CTABUTCA KAK «X» HIIH «*» U3 «BcraBkay - «CumBom».

3sesgouxa * SAIIPEIIIEHA.

Cnucok gurepatypbl odopmisiercss mo ['OCTy — cM. Mmerogudeckue
ykazanusgs win ['OCT nHa odopmiieHne nuTepaTypbl (3arojoBOK OONBIIUMHU
oykBamn). B cmmcok nutepatypbsl BKP momkHBI OBITH BKIIIOUEHBI MCTOYHUKH
JUTEpaTypbl HA HHOCTPAHHOM SI3bIKE.

CchUiku Ha UCTOYHUKH [1] TUTEpaTyphl TOJIKHBI IPUBOTUTHCS B TIOPSIIKE UX
UCIIOJIB30BaHUsI B TEKCTE B KBAJIPAaTHBIX CKOOKax ¢ mpobenamu [2, 12, 14 — 16] B
COOTBETCTBHH CO CITUCKOM JiuTeparypsl [23].

Huwxe B mpaBunax mNpuBeAeH CTaHIApT Ha OQOpMIIEHHE HCTOYHUKOB

CIIMCKA JIMTEPATYPDI.



HcTounuky npuBOAATCS B MOPSAKE YINOMHUHAHUS B TEKCTe paboOThl Oe3
KOMMEHTAapUs «... 00H020 aemopa...». O0paTuTe BHUMaHHe HA (OpMaTUPOBAHUE
CIIMCKA JIUTEPATYPBI (TEKCT, BBIAEIEHHBIN KPACHBIM IIPU(PTOM, HE MUILETCS).

Toukm nocie HOMEPOB UCTOYHUKOB CTABATCH, (POPMATHPOBAHUE IO IIUPUHE
C aBTOMAaTUYECKOW PaCCTaHOBKOU ITEPEHOCOB.

Mpudt TNR 14 nor., MmexcTpouHslii uatepBai = 1,5, mexxad3aruabnii = 0 !!!

AOOpeBHATYpPBI / COKpalleHMsl B TEKCT BBOJAT CIEAYIOIIMM 0Opa3oM:
CHayaja B TpeOyeMOM NaJeXe IMHIIYT CIOBOCOYETAHHWE, KOTOPOE CTaHET
a00peBuaTypoil, TOTOM TIOCJiEe TMpodena B KPYIVIBIX CKOOKax yKa3bIBAaIOT
cokpatenue. Jlanpiie nocie npodesna npoAoKaeTcsl TEKCT IPEII0KEHHUS.

Hanpumep:

Ha Bonbr-ammnepHbix xapakrepuctukax (BAX) xopomo 3aMmereH meperuo,
XapaKTEpPHBIN JUJIA. ..

NuocTrpannble ¢davMuivy W Ha3BaHUS MOXHO HCIOJB30BaTh Kak B
OpUTMHAJIe, TaK U C HCIOJIb30BAHUEM TPAHCIUTEPALMH (IIPU 3TOM HPHU HEPBOM

YIOMHHAHUH TpeOyeTcsl MPUBECTH OPUTUHATBLHBIN TEPMUH).

JNAJIBIOE NUAYT ITPUMEPLI, UCITOJIb3YEMBIE B TEKCTE

Me:xny cumBonamu u uudpamu (Hampumep, 10 %, < 2, 2 + 4) craButcs
npooeJr.

OOBIYHO MUITYT TEPMHUHBI CIEIYIOMMM 00pa3oM: P-N-Tiepexol, KpeMHUH -
u N-tuna nposoaumoct, BAX, KUX-punstpsi, poto-2/IC...

[To Tunmy mnpoBomUMOCTH: «P*-THIA, P-TUMA TPOBOAUMOCTH» - CTCIICHb
JIeTUPOBaHUs 0003HAYACTCS BEPXHUMH HHAEKCAMH.

[onynposoxauku A''"BY, A'BV! — rpynna numercs Bepxnumu uugekcamu
PUMCKHUMHU P PaMH.

Xumudeckue coequHeruss ZnaSn0Os, Si0O2, SNO2, u Mmonekynsl Hz, No, ... -

HCIIOJIB3YHOTCA MOACTPOYIHLIC I/IHI[eKCBI!



. comepxut 1 - 4 % ar. Sn u 10 ... N % at. Zn ... (Mmexny uudpamu B
NEPEUUCIEHUN CTaBUM «IIpo0en Tupe mpoden» uin «uudpa npoden ABe Wik TpU
touku mpoden mudppa») — xora no 'OCT nepeuyucneHus NUIIyTcs CO CIOBAMHU-
CBSI3KaMHU, Harpumep, «coaepkut ot 1 1o 4 % art. Sn ...».

3HaKU «~» U «~» B TeKcTe ucnoyib3oBath SAIIPEIHIEHO. ITumeM cioBamu
TPUMEPHO PABEH», KIOPSAKA», «B Mpeaesax oT ... U J0 ...» U T.1.

HpI/I HaIlmMCaHWM TCKCTAa UCIIOJb3YE€TCHA 3HAK «E».

COYETAHNMA KITABHUIII

Jlns mepeHoca TEKCTa Ha CICAYIONIYI0 CTPOKY 0e3 GopMHpOBaHUS HOBOTO
a03ara ucnomb3yercs couetanue «Shift + Enter» (pu BKIIOYCHHBIX HETIEUaTaeMBIX
CHMBOJIaX 3TOT 3HAK MOXO0XK Ha «d».

«Ctrl + Enter» - BcraBka pa3pbiBa CTpaHUIIBL.

«Ctrl + =» - HIKHUHT HHIIEKC.

«Ctrl + Shift + =» - BepxHuii HHACKC.

«Ctrl + B (y1at.)» - mOdyXKUPHBIN MIPUPT.

«Ctrl + U (;ar.)» - moaquepkuBanue.

Kpacnvim yeemom Ha OCHEAYIONIUX CTPAHULIAX BBIAECIEHO TO, YTO CTYJEHT
3aroJHSAET CaMOCTOSITENIbHO B COOTBETCTBHUU C MPOTPaMMON OOy4YeHHUs, TeMOW

AUILJIOMA, HAYYHBIM PYKOBOIUTCIICM. ..

AHHOTALNMA

— MHILIETCS Ha PYCCKOM U aHTJIMICKOM S3BIKE;
— He HyMepyeTcs KaK CTpaHuIa paboThl;
— HEe 0TOOpaXkaeTcs B COACPKAHUU;

— BIIMBAETCH I0cJIe JucTa 3ajganus Ha BKP;

10



— €CJIM TCKCT Ha OAHOM A3BIKC 3aHTI 2 CTpaHHIIbI, reyaTranTe Ha OAHOM JIMCTC

C JIByX CTOPOH.

OBBEM BKP

— s OakamaBpPCKOM pabOThl 00bEM OCHOBHOM YaCTH COCTABIISIET HE MEHEE
40 — 50 crpanuil, 20 UICTOYHHKOB JTUTEPATYPHI;

— JIJISI MAarUCTEPCKOM quccepTan — ocCHOBHAs yacTh — /0 — 90 cTpanui u oT
30 UCTOYHUKOB JINTEPATYPHI.

AHTHUILIATMAT CYUTACTCS MPONICHHBIM, €CIIH:

— OakanaBpckas pabota HaOpayia 6osee 50 % OpUTHHATBLHOCTH;

— Marucrepckas auccepranus Hadpana ot 70 % OpuUruHaIbHOCTH;

— HKP acriupanToB — 75 % OpUTrHHAIIBHOCTH.

11



MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCUICKOI ®EJIEPALIIU

®EJEPAJILHOE TOCYJAPCTBEHHOE BIO/J)KETHOE
OBPA3OBATEJILHOE YUYPEXX/IEHUE BBICIIEI'O OFPA3OBAHUS
«BOPOHEXXCKUI 'OCYJJAPCTBEHHBIN
TEXHUYECKUU YHUBEPCUTET»
(®I'BOY BO «BI'TY», BI'TVY)

DaKkyabTET PAAUOTEXHUKHU U DJICKTPOHUKH

(paxynomem/uncmumym)

Kadenpa MIOJYIIPOBOAHUKOBOM 3JIEKTPOHUKHU U HAHOBJICKTPOHUKHU

Hanpanenue noarotoBku 11.03.04 DeKTpOHUKA M HAHORJIEKTPOHUKA
(x00, naumenosanue)

[Tpoduns MWUKpPO3JIEKTPOHUKA W TBEPAOTEIbHAS SJICKTPOHUKA

KYPCOBAS PABOTA (wiu KYPCOBOF ITPOEKT)

110 AUCOUITIIMHEC «Ha3Banue JUCHUITIIMHBD)

Tema «MccnenoBanue BIUSHUSA KaKOT0-1100 3¢ dekTa Ha yTo-Tu0o0,

OPUBOAIIEE K KAKUM-HUOYAb HHTEPECHBIM PE3yJIbTaTaM»

Bapuant Ne 3
Pazpabotan (a) N.N. BanoB
(noonucwe, dama) (unuyuanel, pamunus)
PykoBoaurens A.A. Iletpos
(noonucw, dama) (uHuyuanel, pamunus)
3amumieHa Ouenka
(0ama)

Boponex 2021



MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCUICKOI ®EJIEPALIIU

®EJEPAJILHOE TOCYJAPCTBEHHOE BIO/J)KETHOE
OBPA3OBATEJILHOE YUYPEXX/IEHUE BBICIIEI'O OFPA3OBAHUS
«BOPOHEXXCKUI 'OCYJJAPCTBEHHBIN
TEXHUYECKUU YHUBEPCUTET»
(®I'BOY BO «BI'TY», BI'TY)

(I)aKVHBTeT PAANOTECXHUKHU U JICKTPOHUKHN
(paxynomem/uncmumym)

Kadenpa MOJIYTIPOBOIHUKOBOU 3JIEKTPOHUKH U HAHODJICKTPOHUKHU

3AJIAHUE

Ha KypCOBOW MPOEKT (w1u na Kypcosyio pabomy)

o nucimiuinge  UMudopmartrka

Tema npoekrta HccnenoBanre BIMSHMS KaKoro-nu6o sddexra Ha 4TO-1100,

OPUBOJAIICC K KaKI/IM'HI/I6VIII> HNHTCPCCHBIM PC3YJIbTaTaM

Crynent rpynnsl  MBanoB MBan MBaHoBUY

damuust, UMsl, OTYECTBO

Howmep Bapuanra 18

TexHuueckue yciouss  Marepuaibl )51 o0opy10BaHue Kadeapel

HOHVHDOBOﬂHHKOBOﬁ SJICKTPOHHUKHU (I/IHI/I TO, UTO 6VI[GT HCHOHBSOB&TLCH)

Conepsxkanue n 00beM MpoekTa (rpaduyeckue padoThl, pacyeThl U IpoUee)

| HccaenoBanue tIGFO-HI/I6VJII). 2. M3yueHue emie IIGI’O-HI/I6V,ZII). 3. PacueT yero-to

emte. KypcoBasg pabora couepxut 25 crpaHull, 17 pucyHKOB, 4 Tadmuubl, 16

dbopmvil, 34 UCTOYHHUKA JIMTEPATYDHI, 3 TPUIOKECHUSI.

CpOKH BBINOJIHEHUS 3TANIOB 12 centsiopst 2021 r. — 10 gexadps 2021 r.
Cpok 3a1IuThl KypcOBOTO MPOEKTa 20 nexabps 2021 r.
PykoBoaurens N.N. liBanos
[Toxamuce, nata Wununanel, pamunus
3aaHue TPUHSII CTYIEHT A.A. Tletpos
Iloammce, gata Wuannmanst, paMunus



COJIEPYKAHUE

3amanne Ha KypCOBYO paboTy 2
3amMeuaHus pyKOBOJIUTEIIA 3
BBenenue S
1 Teopernueckuii pazaen. UccneqoBanue 3meKTpohU3HIECKUX
XapaKTEPUCTUK U TEXHUYECKOUN JOKYMEHTALUH 6
1.1 XXXXXXX XXXXXXXXX XXXXXXXX XXXXXXXXXX XXXXXXXXXXXXXX 6

1.2 XXXXXXXXXXXX XXXXXXXXXXXXXXX XXXXXXXXXXXXXX XXXXXXXX

XXXXXXXXXX XXXXXX XXXXXXXXXXXXXX 9

1.3 XXXXXXX XXXXXXXXXXXXXX XXXXXXXXXXXXX 11

2 XXXXXX XXXXXXX XXXXXXXXXXX XXXXXXXXX XXXXXXXXXX 13
2.1 XXXXX XXXXXXXXX XXXXXXXXXX 13

2.2 XXXXXXXX XXXXXXXX XXXXXXXXX XXXXXXXXXX 15

2.3 XXXXXXXXXX XXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXX 19
3 AXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXX 21
3.1 XXXXXXXXX XXXXXXXXXXXXXXX XXXXXXXXXXXXXXX 28

3.2 XXXXXXXXXXXX XXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXX 30
3aKJro4eHne 32
CrnucoK MCTOIb30BaHHBIX HCTOYHHUKOB 33
[IpunoxeHune A. XXXXXXXXXX XXXXXXXXXXX 34
ITpunoxenne b. XXXXXXX XXXXXXX XXXXXXXXX 35

(06[?611/(4616]1/1 BHUMAHUE, 4mo noo uem pacnonacaemcs U He «evlie3aenmy Jjiu
meKcnt 3a pacnoJjlodiCcerue Homepa cmpanuysl, KaK 6 SMotl qbpme Ha ciaoee «Jjiuy 6

OAHHOM KOMMEHMapuu)



MUHUCTEPCTBO HAYKH U BBICIIETO 00pa30BaHUs poCCHiiCKOU (henepanun
®denepanbHOE rOCYJApPCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKIEHUE BBICIIETO 00pa30BaHUs

«BopoHeKCKHIl rOCYy1aPCTBEHHbIN TEXHUYECKHI YHHBEPCUTET»
(PI'bOY BO «BI'TY», BI'TY)

DakyabTeT____PAAUOTEXHUKH U DJIEKTPOHUKH (3204HOI0 00YUY€eHusl)

Kadgenpa MOJIYIPOBOTHUKOBOM JIEKTPOHUKHU U HAHOJIEKTPOHUKH

Hanpasiienne noaroroBku (CnenuajibHOCTD) 11.03.04 DJIEeKTPOHUKA M HAHODJIEeKTPOHHUKA
(KO[[ U HaUMEHOBaHHE HANIPABJICHUS HOZIFOTOBKP[)

HpO(l)I/I.]'Ib/HpOFpaMMa/Hal’lpaBJ’[eHHOCTb MuKpO03JeKTPOHMKA U TBEPAOTEIbHAS JIEKTPOHUKA

BBIIITYCKHASA KBAJIM®PUKALIMOHHASA PABOTA

(Bua BHIMYCKHOI padoThI — 0akasaBpcKasi padoTa, IMNIOMHAas padoTa (IPOEKT), MATUCTEPCKAsl THCCEPTALH)

HUBanos UBan UBanoBuu

(hamuiinsi, UMs1, 0TYECTBO CTY/ICHTA)

Tema: Tema BbINYCKHOI KBAJIN(PUKANMOHHONH PadoThI

CocrtaB BbINYCKHOH KBAJIM(PHUKANMOHHOI padoThI

PacueTHO-TIOSICHUTEIbHAS 3AIIMCKA HA 78 cTpanunax
I'padmueckas yacThb 12 awucrax

PacueTHO-MOSICHUTEJIbHASA 3aNMCKA K BBINMNYCKHOM KBAJIN(PUKAIMOHHOI padoTe

3aBeayronuii kadeapoit ( A.B. CtporoHon
(moanuck) (MHUIUAJBI, haMUIIUs)
PyKoBOIHUTEND ( )
(moanuch) (MHUIUAJBI, haMUJIUSA)
KOHCYJIBTaHTBIZ
o HopMmam u TpedoBanusM ECKJ] ( E.1O. IliioTHHKOBA )
(HauMeHOBaHHUe pa3jea, NOANUCH) (MHHIHABI, haMuIns)
o XXXXXXX ( )
(HauMeHOBaHHe pa3jena, NOANUCh) (MHMIHuAJbI, haMUIUSA)
1o ( )
(HauMeHOBaHHe pa3jena, NOANUCh) (MHMIHAbI, haMUIUSA)
1o ( )
(HauMeHOBaHMe pa3/ena, MoANUCh) (MHUIUAJBI, haMUIIUs)
1o ( )
(HauMeHOBaHMe pa3iesa, MOANUCH) (MHUIHAJBI, haMUJIUS)
OOyJarommiics H1.U. UBaHoB
(moamucsy) (MHuIHAIbL, paMuIus)

« 07 » wmrona 2021r.




MUHUCTEPCTBO HAYKH U BBICIIETO 00pa30BaHUs poCCHiiCKOU (henepanun
denepajibHOE FOCYIAPCTBEHHOE OK0/IKeTHOE 00pa30BaTe/ibHOE YUpeKAeHHe BbICIIEro 00pa3oBaHus

«BOPOHEXXCKUI FT'OCYJAPCTBEHHbBIN TEXHUYECKNIT YHUBEPCUTET»
(®I'BOY BO «BI'TY», BI'TY)

DakyabTET _ PAJIMOTEXHUKU U FICKTPOHUKH (3a0YHOT0 O0YUEHHUS )

Kadenpa [OJIYIIPOBOIHUKOBOM SJIEKTPOHUKY U HAHORJICKTPOHUKHI

HampasiieHre noAroToBKH /CHeHalbHOCTD 11.03.04 DIIEKTPOHUKA Y HAHODJIEKTPOHUKA
(kKo11, HANMEHOBAHHUE)

[Tpoduns/mporpaMma/HanpaBIeHHOCTb MUKpPO3JIEKTPOHUKA U TBEPAOTENbHAS JICKTPOHUKA

Yr1Bepxaaro

(mara)
3aB. kadeapoii

(TIoamucCH)

3AJTAHUE

O NOATIOTOBKE BBIITYCKHOMN KBAJIM®UKAIIMOHHOM PABOTHI

JIMIUIOMHas paboTa (IIpoeKT), GakaaaBpckast paboTa, MarHCTEPCKas IUCCEPTALINSL

Obyuatoniemycst HBanoBy MBany MBaHoBUUy

(pammms, ums1, oT4eCcTBO)

1. Tema: Tema BBITYCKHOM KBAIM(DUKAIIMOHHOM paboThI

BITY

(10 3aJaHMIO KaKOW OpraHM3allly BEIIOTHAETCS paboTa)

3-1240 ot 01.06.2021 (HOMep M 1aTa IPHUKa3a)

(Ne n mara mpukasa 00 yTBEp)KAECHHU TEMBI)

2. Cpok caun o0yyarolMMcsl BBITYCKHOM KBATH(PHUKAIIMOHHON paboThI

3. HcxonHble JaHHBIE

Wnn numiercst ppasza «Marepuansl u o0opyaoBanue kadenpsl [ITTIOHD ¢ mepeunciennem

MaTepuaioB U 000pyAOBaHuUs), MM YKa3bIBaeTCs, /1€ U Ha KAKOM 000pYy1I0BaHUH

ITPOBOJAHIIOCH UCCJIICAOBAHHC.

4. Kpatkoe cofep)kaHue BBITYCKHOM KBJIM(UKAITMOHHON pabOTHI

MepeveHb MOUIeKANINX Pa3paboTKe B BHITYCKHOH KBaTH(PHUKAITMOHHOH paboTe BOIPOCOB

3n1ech B ype3aHHOM BHjie pacniuchbiBaercs cogepxkanue BKP (6e3 0603HaueHuii pa3enos,

0e3 04eHb CHUIBLHOIO JACJIICHMS, 0e3 YKa3aHWA Ha BBCACHUC, 3dKJIIOYCHUC, CIIMCOK

JUTCPATYPhI, HPUI0XKCHHUA, CCJIM OHH HC ABJIAIOTCA KHIO‘ICBBIMI/I).

5. Ilepevens rpaduueckoro MaTepuaia (C TOUHBIM YKa3aHHEM 00513aTeNIbHBIX YePTEKEH Mo pa3/eaam)

311ech YKa3bIBaeTCsl, CKOJIbKO PUCYHKOB U TaOJUI] pa3MEIIEHO B IEPBOM pas3fielie, CKOJIbKO

2



- BO BTOPOM, CKOJIBKO B TPCTLEM, ..., CKOJIbKO MJUIIOCTPATHUBHOI'O MATCPpHajid BEIHCCCHO

B IIPUJIOKCHU S (OTI[CJ'IBHO B KAXKJ0C — C ITOSACHCHUAMM, YTO 3TO 34 MaTepI/IaH).

6. KoncynpTaHThl (C yKa3aHHEM OTHOCSIIIMXCS K HUM Pa3/ieioB)

3)1605 YIIOMHHAKXOTCA KOHCYJIbTAHTBI, CCJIM TAKOBBLIC ITPUCYTCTBYIOT B pa60Te.

['paduk BbINIOIHEHUS BBIITYCKHON KBaTU(pUKALMOHHON pabOThI

No HaunmenoBaHue pa3aeiioB BBITYCKHON KBATH(UKAIIMOHHON CpoOK BBIIIOJIHEHHUS 3TAIOB
/0 paboThI paboThI
Bsenenue
OcHoBHOM pazzen
3aKiroueHue
PykoBoaurenn HBanos 1.1.
(momnuck)
JlaTa BbIIauu 3a0aHUS 01.06.2021
3agaHue NPUHSUT K UCTIOJTHEHUIO 01.06.2021
(mata)
[Toanuck oOyyaromierocs [letpoB A.A.

(Omo — obpamuas cmopona aucma Ne 2, ona BOOBIE ne nymepyemcs!

Pacneuamvieaemcs na obopome eémopoti cmpanuybol)




MuHuCTEpCTBO HAYKHU U BbIcIIero oopasosanus Poccuiickoii @eaepanun

®enepajbHOE TOCYIaPCTBEHHOE 0I0/1KeTHOE 00pa30oBaTeIbHOE YUpeK/ICHHE
BbICILIET0 00pa30BaHus
«BoOpoHeRCKHH roCy1apCTBEHHbINH TEXHUYECKHI YHHBEPCHUTET»

AHHOTAIUA

BBINIYCKHO# KBAJIN(QUKALMOHHOMH padoThl

Ooyuaromero(-eii)cst

Tema BKP:

XapaKkTepuCcTHKA BBINYCKHON KBAJTU(PUKALMOHHON Pad0ThI

AKTyaHbHOCTb HCCJICI0BaAHUA

3agaun, pemraembie B BKP
Crpykrypa BKP

KpaTkasi xapakTepuCTHKA NOJY4eHHbIX Pe3yJabTaToB (10 pazodenam BKP)

Astop BKP ®.1.0. (nornocmoio)

(moammcs)




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 ®.1.0. (nornocmoio)




COJIEPYKAHUE

)|
3amanue
AHHOTAIUA
Annotation
Beenenue
1 Teopernueckuii pazaein. UccnenoBanue 3J1eKTPOPU3NIECKUX

XapaKTePUCTUK U TEXHUYECKOU IOKYMEHTAIUU
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
3aKiIroueHue
CrmcoK MCIIOJIb30BAaHHBIX HCTOYHHKOB
[TpunoxeHue A. XXXXXXXXXX XXXXXXXXXXX

[Tpunoxenne b. XXXXXXX XXXXXXX XXXXXXXXX

oo B~ WD

11

12
13
13
15

19
21
28

30
32
33
34
35



MUWHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHMS POCCUICKOI
®EJIEPAITIHN
®EJEPAJTBHOE TOCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJILHOE
YYPEKIEHUE BBICIIETO OBPA3OBAHMSI

«BOPOHEXXCKUI T'OCYJAPCTBEHHbBIM TEXHUYECKNI YHUBEPCUTET»
(®I'BOY BO «BI'TY», BI'TY)

(DaKVJ'IBTeT PAANOTEXHHUKHN U 3JICKTPOHHUKHN
(paxynomem/uncmumym)

Kadenpa MIOJYIIPOBOAHUKOBOM 3JEKTPOHUKHU U HAHOBJICKTPOHUKHU
Hanpanenue noarotoBku 11.03.04 DeKTpOHUKA U HAHORJIEKTPOHHKA
(<00, nauvenosanue)
[Tpoduib MUKPOIIEKTPOHUKA U TBEPJIOTEIbHAS AJIEKTPOHUKA
OTYET

0 npoxokaeHrN XX XXX XXX XXX (XXXXX) npakTUKH

(y'-te6HmZ, MeXHONI02U1eCKol, nPedOUNIOMHOU U mM.o.)

C o B 2021 yueOHOM roay.

Pazpaboran

(a) MN.U. BaHoB
(noonucw, dama) (uHuyuanel, pamunus)

Kypc rpymmna

PykoBoauTenb NpakTUKHU OT

Kageape! A.A. IletpoB

(noonucsw, oama) (unuyuansl, pamunus)

3amuiiena Ornenka
(0ama)

Boponex 2021



MUWHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHMS POCCUICKOI
®EJIEPAITIHN
®EJEPAJTBHOE TOCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJILHOE
YYPEKIEHUE BBICIIETO OBPA3OBAHMSI

«BOPOHEXXCKUI T'OCYJAPCTBEHHbBIM TEXHUYECKNI YHUBEPCUTET»
(®I'BOY BO «BI'TY», BI'TY)

DaKyIbTET PATUOTECXHUKH U DICKTPOHUKHU
(paxynomem/uncmumym)

Ka@e,upa MOJYIPOBOAHUKOBOM 3JICKTPOHUKHM U HAHOJICKTPOHUKHU

3AZIAHUE
Ha OTYET Mo XXX X XXX (XXXXXXX) npakTuke

Tema npaktuku  HccrienoBaHue BAUSHUS KaKoro-ianbo sddekra Ha 4YTO-1100,

IIPUBOJAIICC K KaKI/IM-HI/I6V}IB HMHTCPCCHBIM PC3YJIbTaTaM

Crynent rpynnsl  MBanoB MBan MBanoBu4

damuust, UMsl, OTYECTBO

Howmep Bapuanta 18 (eciu ecmv)

TexHuyeckue ycioBusi Marepualibl u o0opyoBaHue kadeapsl

HOHVHDOBOHHHKOBOﬁ QJICKTPOHUKH (I/IJ'II/I TO, 4YTO 6V)1€T HCIIOJIB30BAThCA IIPpHU

OPOBEJIECHUU TPAKTUKH )

Conepxanue 1 00beM oTueTa (rpadudeckue paboThl, pacyeThl U MPOYEE)

1. UccnenoBanue yero-unbdvae. 2. M3yuenue emre yero-anoyae. 3. Pacdyer yero-ro

emte. Ortyer comepkut 25 crpanuil, 17 pucyHkoB, 4 tabmuusl, 16 dopmyi,

34 UCTOYHUKA JIUTEPATYPHI, 3 IPUITOKEHUS.

CpoKu BBITIOJIHEHHUS 3TAINlOB 12 centsiops 2021 r. — 10 nexabps 2021 r.
CpoOK 3a1mThl OTYETA 20 nexabps 2021 r.
PykoBoaurens npakTuku .. UBaHoB
IToamuce, nata Wunnmaner, paMumms
3aaHle TPUHSIT CTYICHT A.A. TletpoB
IToamwce, gata Wuannmanst, paMunus



COJIEPYKAHUE

1
3ananue Ha oT4eT 1o XXX MpakTUKe 2
3amMeuaHus pyKOBOJIUTEIIA 3
BBenenue 5
1 Teopernueckuii pazaen. UccneqoBanue 3meKTpohU3HIECKUX
XapaKTEPUCTUK U TEXHUYECKON JOKYMEHTAIIMU 6
1.1 XXXXXXX XXXXXXXXX XXXXXXXX XXXXXXXXXX XXXXXXXXXXXXX 6

1.2 XXXXXXXXXXXX XXXXXXXXXXXXXXX XXXXXXXXXXXXXX XXXXXXXX

XXXXXXXXXX XXXXXX XXXXXXXXXXXXXX 9

1.3 XXXXXXX XXXXXXXXXXXXXX XXXXXXXXXXXXX 11

2 XXXXXX XXXXXXX XXXXXXXXXXX XXXXXXXXX XXXXXXXXXX 13
2.1 XXXXX XXXXXXXXX XXXXXXXXXX 13

2.2 XXXXXXXX XXXXXXXX XXXXXXXXX XXXXXXXXXX 15

2.3 XXXXXXXXXX XXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXX 19
3 AXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXX 21
3.1 XXXXXXXXX XXXXXXXXXXXXXXX XXXXXXXXXXXXXXX 28

3.2 XXXXXXXXXXXX XXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXX 30
3aKIIr0ueHne 32
COUCOK UCIIOJIB30BAHHBIX UCTOYHHUKOB 33

(06pau4aem 6HUMAHUEe, 4mo noo uem pacnojacaenicsi u He «ebliezaent) i

MeKCMm 30 PACNOJIOdCeHUe HOMePa CIMPAHUYbl, KaK 8 9Mol (hpaze HA Close «Uy)



MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCUICKOI ®EJIEPALIIU

®EJEPAJILHOE T'OCYJAPCTBEHHOE BIO/DKETHOE
OBPA3OBATEJILHOE YUYPEXX/IEHUE BBICIIEI'O OFPA3OBAHUS
«BOPOHEXXCKUI 'OCYJJAPCTBEHHBIN
TEXHUYECKUU YHUBEPCUTET»
(®I'BOY BO «BI'TY», BI'TVY)

DaKkyabTET PAAUOTEXHUKHU U DJICKTPOHUKH

(paxynomem/uncmumym)

Kadenpa MIOJYIIPOBOAHUKOBOM 3JIEKTPOHUKHU U HAHOBJICKTPOHUKHU

Hanpanenue noarotoBku 11.03.04 DeKTpOHUKA M HAHORJIEKTPOHUKA
(x00, naumenosanue)

[Tpoduns MWUKpPO3JIEKTPOHUKA W TBEPAOTEIbHAS SJICKTPOHUKA

OTYET JJABOPATOPHOM (ITPAKTUYECKOI) PABOTEI

110 AUCOUITIIMHEC «Ha3Banue JUCHUITIIMHBD)

Tema «MccnenoBanue BIUSHUSA KaKOT0-1100 3¢ dekTa Ha yTo-Tu0o0,

OPUBOAIIEE K KAKUM-HUOY/Ib HHTEPECHBIM Pe3yJIbTaTaM»»

Bapuant Ne 3
Pazpabotan (a) N.N. BanoB
(noonucwe, dama) (unuyuanel, pamunus)
PykoBoaurens A.A. Iletpos
(noonucw, dama) (uHuyuanel, pamunus)
3amumieHa Ouenka
(0ama)

Boponex 2021



CIIMCOK JIUTEPATYPHI

1

Knuzu

... 00HO20 A8mMopa

1. Tuxomupor B. A. OCHOBBI IPOEKTUPOBAHUS CAMOJIETOCTPOUTEIBHBIX
3aBOJIOB U IIEXOB: y4e0. mocodue s By30B / B. A. TuxomupoB. — 2-¢ u3 ., nepepao.
u jgom. — M.: Mammnoctpoenue, 1975. — 472 ¢. — TekcT: HenocpeACTBEHHBIMN.

2. CemenoB B. B. ®uiocodus: wuror TthicaueneTuil. duiocodckas
ncuxonorus / B. B. CemenoB. — Ilymuno: ITHI] PAH, 2000. — 64 c. — Tekcrt:
HEIOCPEICTBEHHBIN.

.es OBYX AGMOPOB

3. bacosckuii JI. E. Ynpasnenue kauectBom: yueonuk / JI. E. bacoBckuii,
B. b. IIporacses. — M.: UTHDA-M, 2005. — 212 c. — TekcT: HEnocpeACTBEHHBI.

... MPEX ABMOPO8

4, [lentioxoB B. B. Hudopmatuka. OCHOBBI NporpaMMUpOBaHUS Ha
s3pike [lackanb: yueb. mocobue / B. B. Ilenttoxos, I'. A. Kamenko, C. U.
JlaBnuHckuii. — Boponex: BI'TY, 2001. — 130 c. — TekcT: HEemocpeacTBEHHBIN.

... Uemuplpex u 60.1ee agmopos

S. Pannonokanuonnsie cranmmuu 6okoBoro 063opa / A. I1. Peyros, b. A.
Muxaiinos, I'. C. KonaparenkoB u ap.; noa pen. A. I1. PeyroBa. — M.: CoBeTckoe
paauo, 1970. — 360 c. — TekcT: HEeMOCPEACTBEHHBIN. — TEeKCT: HEMOCPEICTBEHHBIM.

6. Hcropust Poccuu: yue0. mocodue s CTyJEHTOB BCEX CIIELIMATIBHOCTEN
/ B. H. beikoB u 1p.; otB. pea. B. H. CyxoB. — 2-e u3n., nepepad. u gom. — CIIO.:
CIIOJITA, 2001. — 231 c. — TekcT: HEMOCPEACTBEHHBIN.

7. O0benunennast ['epmanus: necarb JieT: mpobineM. temar. ¢6. / Poc.
akaj. Hayk, IH-T Hay4. uHopM. 1o obmecTB. Haykam — M.: UHUOH, 2001. — 273

. — TeKcT: HenmocpeACTBEHHBIN.



Munozomomuwtit 00OKymenm 6 ueaom
8. I'opronoB H. H. IlonynpoBognukoBbie npubopsl. CripaBOUYHHK: B 2 4. /
H. H. T'optonos u nip.; mox pea. H. H. I'opronosa. — M.: Dueprousnar, 1988. — 904

c. — TekcT: HemoCPEICTBEHHBIN.

Omoenvnwvlit mom

Q. CagenbeB 1. B. Kypc o6meii duszuku: yued. mocodbue st CTyIASHTOB
BTY30B: B 3 T. / 1. B. CaBenbeB. — 2-¢ u3z., mepepad. — M.: Hayxka, 1982. — T. 1.
Mexanuka.

— 432 c. — TekcT: HEMOCPEICTBEHHBIN.
CocTaBHbIE YACTH JOKYMEHTOB

Cmamobs u3...

... KHU2U UU OPY2020 PA306020 U30AHUS

10. dsunsamnoBa I'. C. KommmumenT: KoMMyHUKAaTUBHBIA CTATyC WU
ctparerus B nuckypce / I'. C. JIBunsanunosa // ConuanbHasi BIacTh sA3bIKa: cO. Hayy.
Tp. Boponex: BI'TY, 2001. — C. 101 — 106. — TekcT: HEmOCpEACTBEHHBIH.

«..CEPUATILHO20 U30AHUSA

11. Bpoko O. BricokokauecTBeHHbIN 10-pa3psaHbiii aHaioro-nuppoBoit
npeodpaszoBatrens / O. bpoko // Dnexrponuka. — 1978. — Ne 8. — C. 25 — 34, — Tekcr:
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[MTPMJIOKEHHME A

(o0s13aTenpHOE)

OTué€T 0 MaTEHTHBIX HCCICAOBAaHUAX

Ta6mmma A.1 - [latenTHas JOKyMEHTAIMs, 0TOOpaHHAs JUIA IMOCISYIONIEro aHaIn3a

Crpana BbIjauu, BUJ U

[Tpenmer CymHOCTB 3asBISEMOr0 TEXHUUECKOTO PELIEHUS U LIETH
HOHCKa HOMEpP OXPAaHHOTO 3asiBUTEIIb, aBTOPBI €10 CO3TAHS
JIOKYMEHTA, Ha3BaHUE
1 2 3 4

MHorokpucranesbeii | PO, 3asiBUTENb (U): CymHocTh  M300peTeHHsl:  MHOTOKPHUCTaJIbHBIN
MOJYJIb RU2463684 C1, I'opskoB Aunekceit MOJ1yJIb COJEPKUT, TI0 KpaliHEN Mepe, ABa IaKeTa KOPILyCOB
MHOT'OKPUCTAJIBHBIN | Buxroposuu (RU), C MHTETPaJbHBIMM CXEMaMH ONEPaTUBHOM WM IOCTOSTHHOMU

MOAVYJIb IInnasosa Jlapuca aMATH, KOMMYTAallMOHHYK  IUIATy W IIPOLIECCOp,

3asBka: 2011119696/28, Brnagumuposna (RU), YCTaHOBJICHHBIE HA OCHOBaHNU. Ha 0OCHOBaHMM yCTaHOBIIEH

17.05.2011 Ceperun Bsuecnas Ha0Op MUKpOIUIAaT M KpbllIKa, oOpasyoume B cOope ¢

Onyo6nukosano: 10.10.2012 | Cepreesuy (RU). OCHOBaHMEM TE€PMETHYHBIM KOpIyC, IpH OSTOM Ha

ABTOD (BI): BHYTPEHHUX IOBEPXHOCTSAX KpBIIIKM W  OCHOBaHMS

I'oppkoB Anekcent YCTaHOBJIEHBI COOTBETCTBEHHO KOMMYTAllMOHHAs IUIaTa U

Bukroposuu (RU), IPOLECCOP, CBSI3aHHBIE C MUKpOIUIATaMu  KopIiyca

[InnaBosa Jlapuca MIPOBOJIOYHBIMA  COCIMHEHHUSMH, a Ha  HapyKHOHU

Bnangumuposna (RU), NOBEPXHOCTU OCHOBAHUS BBINOJIHEHB! BHEIIHHE BBIBOBI,

Ceperun Bsiuecnas NEKTPUUYECKU COETUHEHHBIE C KPBILIIKON U MUKpOIUIaTaMu

Cepreesuu (RU). IIOCPEICTBOM KOMMYTAaLlMOHHOM IUIaThl M CKBO3HBIX

TOKOTIPOBOJAIINX KaHajoB. [IpeaokeHHas KOHCTPYKIIUS
MHOT'OKPpUCTAJIBHOTO MOAYJISA IMO3BOJISAACT 3HAYUTCIIBHO
pacuiputh  (YHKIUOHAIBHBIC BO3MOXXHOCTH MOJYJIS,
00€eCnevnTh ero PeMOHTOCIIOCOOHOCTb.




[Tponomxkenue Tadaumbl A. 1

Kopones Ouner
Banentunosuu (RU),
bapanos Poman
Banentunosuu (RU
IToBosoukas ['anuna
IOBenanmuesna (RU)

1 2 3 4
[Tnater nos PO, 3asBuTenp (1): CymHocTh M300peTeHus: B coco0e HM3rOTOBICHUS
MHOrokpuctaibHbix | RU2459314 Cl1, Herecun Huxkomnaii TOHKOIIJICHOYHBIX MHOI'OYPOBHEBBIX miaT JUIS
Mojyien CIIOCOb Hukonaesuu (RU), MHOTOKPHCTaJIbHBIX MOYJIE, MUKPOCOOPOK U THOPUTHBIX
N3I'OTOBJIEHUA KoporkoBa 'anuna MHTErPaIbHBIX CXEM, BKIIIOYAIOIEM IOJrOTOBKY 0a30BOM
TOHKOIVIEHOYHBIX [TerpoBHa (RU), IUIaThl, HA KOTOPOH (HOPMUPYIOTCSI YPOBHM KOMMYTAIL[UU
MHOI'OYPOBHEBBIX Kop3zenes ['ennanuii MOCJEeI0BaTeIbHBIM HAHECEHHUEM CJIOCB METaJUIM3alluu M
IUTAT 1A Hukonaesuu (RU), (GopMUPOBaHHEM TOMOJOTHMH IMEPBOIO M MOCIEAYIOLIUX
MHOI'OKPUCTAJIBHBIX | IToBonoukuii Cepreii YPOBHEH KOMMYTAIlMM, COIJIACHO H300pPETEHUIO0 BCe
MOJYJEN, TUBPUIHBIX | Huxomaesud (RU), KOHTAKTHbIC IUIOMIAJKH CXEMbl KaK ISl MOCJIEAYIOLIEro
NHTEI'PAJIBHBIX CXEM | KapnoBa Maprapura COCIUHEHMS UX C BBIBOAAMU aKTHUBHBIX KOMIIOHEHTOB, TaK
N MUKPOCBOPOK Banepsesna (RU), A KOHTAaKTHBIE  IUIOIIAJKU  JUIS  DJIEKTPUUYECKOTO
3asBka: 2011113367/28, Kopones Oner COCIMHEHMS K BHEIIHUM BBIBOJAM PACIIOIATraloT B IIEPBOM
06.04.2011 ABTOD (BI): MPOBOJSAIIEM  YPOBHE,  BBIIIOJIHEHHOM B BHJE
Ony6nukosano: 20.08.2012 | Herecun Hukomnaii MHOTOCIIONHOTO MOKpBITUs V-CU-Ni + xumuueckuid Ni, Tae
Hukomnaesuu (RU), XxuMHYeckrii Ni UCHOJB3YIOT B Ka4eCTBE CTOIM- CJIOS MPHU
KopotkoBa 'anuna (GOpMHPOBAHUU TOCIEAYIOUIMX YPOBHEH KOMMYTAalUH,
[TerpoBHa (RU), pa3BeJEeHUE MPOBOJHHMKOBBIX CIIOEB «CUTHAJIBHBIN» U
Kopsenes ['ennaaumii NOTEHLUUAIBHBIX - «IIUTAHUE» U «3EMJISD» OCYIIECTBISIOT B
Hukomnaesuu (RU), WHJIMBHU1yaJIbHBIX YPOBHSX.
[ToBonoukwuit Cepreit
Hukomnaesuu (RU),
Kapnosa Mapraputa
BanepreBna (RU),




BBIJIEPXKKH 13 TIPABUJT O®OPMJIEHUS TEXHUYECKOM
JOKYMEHTAIIMUA ITO I'OCT 2.105-2019

Ennnuna gusnyeckoi BeIMYMHBI OJHOTO M TOTO K€ MapamMeTpa B Ipeaenax
OJIHOTO JIOKYMEHTa JOJKHA OBbITh MOCTOSHHOW. Eciu B TEKCTe MPUBOAUTCS PST
YUCJIOBBIX 3HAYEHUH, BBIPAKECHHBIX B OJHOM M TOW K€ €IUHUIEC (PU3MUECKOU
BEJIMYMHBI, TO €€ YKa3bIBAIOT TOJIBKO MOCJE MOCIEIHET0 YHCIOBOTO 3HAUCHHS.

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

Ecim B Tekcre AOKyMEHTa NPUBOIAT JAMANa30H YHUCIOBBIX 3HAYCHUM
(u3HYECKO BETMYMHBI, BBIPAKEHHBIX B OJAHOW M TOW K€ eIuHuLEe (PU3NIECKOU
BEJIMUYMHBI, TO 0003HaYCHHE €ANHULIBI (PU3MUECKOIN BETMUYMHBI YKA3bIBAETCS MOCIIE
MIOCJIEHETO YUCIOBOTO 3HAYEHUS JUAIIa30Ha.

IIpumepsi:

1 Ot1 mo 5 mwm.

2 Ot 10 go 100 kr.

3 Ot umroc 10 1o munyc 40 °C.

4 Ot wmoc 10 mo mrroc 40 °C.

Heponmycrumo oraeasith eAMHULY (PU3HYECKON BEJIUYHHBI OT YMCJI0BOI0
3HaYeHUud (MIEPEHOCUTh WX HA pa3Hble CTPOKU WU CTPAHUIIbI), KpPOME €IUHUIL
bu3HYeCKNX BEIMYHH, TOMEIIAEMbIX B Ta0IHUIaX, BHIMOTHEHHBIX MAITMHOMACHBIM

CII0COO0OM.

[IpuBoass HamOounblliie WM HAUMEHBIIME 3HAYEHUS BEJIMYUH CIEIYET
MPUMEHSITh CIIOBOCOYETaHUE «IOJDKHO ObITh He Oosiee (He MeHee)». [lpuBojs
JOTYCTAMBIE 3HAYCHHsI OTKJIOHCHHWHA OT YKa3aHHBIX HOPM, TpeOOBaHUU ClemyeT
MIPUMEHSITH CJIOBOCOUYCTAHHE «HE JIOJHKHO OBITH Ooiee (MEHEE)».

Hanmpumep, wMaccoBas [0S YIJICKUCIOTO HATPUsS B TEXHUYECKOU

KaJIbLIUHUPOBAHHOM coJie 10bKkHA ObITh HE MeHee 99,4 %.



UucnoBele 3HAYECHMS BEJIMYMH B TEKCTE CIEAYET YKa3bIBaTb CO CTEIIEHBIO
TOYHOCTH, KOTOpasi HeoOXoAauma sl oOecrieueHus: TpeOyeMbIX CBOMCTB U3ENUs,
IIPY 3TOM B PSAY BEIMYHMH OCYLIECTBIISIETCS BBIDAaBHUBAHME YKCJIA 3HAKOB I10CIE
3ansaToil. OKpYIJIEHWE 4YHCIOBBIX 3HAYEHUN BEJIMYMH JO0 MEPBOTO, BTOPOTO,
TPETHETO U T. JI. NECATUYHOTO 3HAKA JUIA PA3IMYHBIX TUIIOPA3MEPOB, MAPOK U T. II.
U3JEJIUN OJTHOTO HAMMEHOBAHUS JI0JKHO OBITh OJIMHAKOBBIM.

Hanpumep, eciin rpaganus TOJIIIMHBI CTAIbHOM ropssuekaTaHoy jaeHTsl 0,25
MM, TO BECh PsIJI TOJIIMH JICHTHI JOJHKEH OBITh yKa3aH C TaKUM )K€ KOJUYECTBOM
JIECSITUYHBIX 3HaKOB, Hanpumep 1,50; 1,75; 2,00.

[Ipr HEBO3MOXXHOCTH BBIPA3UTHh YUCIOBOE 3HAYECHHE B BUIEC ACCATHYHOU
Ipo0u, NomycKaeTcs 3aluchiBaTh B BUJAE MPOCTON IpoOM B OJHY CTPOUKY depes
KOCYIO UepTy.

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

@opmyJibl, TIOMEIIAaeMbIe B MPUIOKEHUAX, JOJKHBI HYMEpPOBATHCS
OTJICIILHOM HyMepaluei apaOCcKkuMu mudpamMu B mpeiesax Kak10ro IPUI0KEHHS C
noOaBliecHHEeM Tiepe] Kaxaoh mudpol o003HAUEHUS NPHJIOKEHHS, HAIpHUMEp
dbopmymna (B.1).

Homyckaetcst Hymepanus GopMyII B Ipejienax pasaena. B aTtom ciryyae Homep
dbopMyIbI COCTOMT W3 HOMEpa paslena MW TMOPSAKOBOIO Homepa (hopmydsl,

pa3AeieHHBIX TOUKOM, Harpumep (3.1).

NnarocTpauum  KaXJI0rO  NMPWJIOKeHHs  0003HA4YaroT  OTAEIhHOU
HyMmepanuen apabckumu nudpamu ¢ gobaBieHueM nepen uudpoit o6o3HaYEHUS
TIPYIIOKCHUS.

Hanpuwmep:

Pucynoxk A.3 - Ha3Banue



Tadauubl KaXI0TO NPHJI0KEHHsI 0003HAYAOT OTACIBHOM HyMeparuen
apabckumu rudpamu ¢ 1oo6aBaeHueM nepea nudpoit 0003HaUYCHUS TPUITOKEHHUS.

Hanpuwmep:

Ta6muma A.3 - Hazpanue

I[puiioxenus

B tekcte mokymeHTa Ha BCE MPHIOKEHHS JOKHBI OBITh JAHBI CCHLIKH.
Crenenb 00s3aTEILHOCTH NPWIOKEHUM TIPU  CChUIKaX HE  YKa3bIBaeTCH.
[IpunoxxeHus pacnoiararoT B IOPSIKE CChUIOK HAa HUX B TEKCTE TOKyMeHTa. Kaxoe
NPUJIOKECHUE CJeAyeT HaYMHATh C HOBOM CTpaHUIIBI C YKa3aHHEM HaBEpXy
nocepeArHe CTpaHullsl cioBa «lIpunoxenue» u ero o003HaAUYCHUS, a MOJ HUM B
CKOOKax JJIsl 0053aTebHOTO MPHUJIOKEHUS MUIILYT CIOBO «00s3aTENbHOE», a JUIs
UH()OPMAIIMOHHOTO — «PEKOMEHIYyEeMOEe» UJIU «CIIPABOYHOECY.

[Ipuiioxkenne NOHKHO HMMETh  3aro0JIOBOK, KOTOPBIM  3alKCBHIBAIOT
CUMMETPUYHO OTHOCUTEIBHO TEKCTa C MPOMUCHOM OYKBBI OT/IETHLHON CTPOKOH.

[IpunoxxeHuss 0003Ha4YalOT 3arjiaBHbIMM OyKBaMHM PYycCKOro ajdasBura,
HauMHas ¢ A, 3a UCKIoueHueM OykB E, 3, 1, O, 4, b, bL, 'b. Iocie ciosa
«IIpunoxenue» cienyer OykBa, 0003HaYaroOIIasl €ro mocieaoBaTebHOCTh. Ecnu B
JIOKYMEHTE OJTHO MPUJIOKEeHNE, 0HO 0003HavaeTcs «[Ipunoxenue Ay.

TekeT KakI0TO MPUIIOKEHUS, TP HEOOXOJIUMOCTH, MOXKET OBITh pa3ieiicH
Ha pasjielibl, MOAPa3Ieibl, MYHKThI, TOAMYHKTHI, KOTOPhIE HYMEPYIOT B Mpejaeiax
Kaxaoro npuioxeHusa. Ilepen HoMepom cTaBUTCS 0003HAYEHUE ATOTO
MIPUIIOKECHHUS.

[IpunoxxeHus: JOJDKHBI MMETh OOIIYI0 C OCTajdbHOM YacThlO JIOKYMEHTa
CKBO3HYI0 HyMepalui0 CTPAHMII.

Bce npunoxenus 10JDKHBI OBITh MEePeYUcIeHbl B COAEP:KAHUM JOKYMEHTa
(Ipu HAIMYKK) C YKa3aHUEM UX HOMEPOB U 3ar0JIOBKOB.

Cnmcok JuTepaTypbl 3aroiaHsIETCs HE MO andaBUTy U T.J., @ IO TOPSIKY

MCIOJIb30BaHUSI UCTOYHHUKA UH(POPMALIMK B TEKCTE paOOTHI.



I[MPUJIOXEHUE A
(pexomeHryemMoe)

Bapuants! opopmiieHuss pucyHKOB U rpauKoB B padoTe (3arojJoBOK

TIPUIIOKCHHS )
2 MM 0.2 Mm 2 MM 200 Hm
MCTOK Kaanh CTPK : 30 HMm
200 Hm
[Ton3aTBOPHbLIM ANANEKTPUK
200 HMm

3aTBop (NpoBoAsALMIA MaTepuan)

[vanekTpryeckas noanoxka
(cTekno unu rubkoe oCHoBaHMe)

1

Pucynok A.l1 — Cxema npo3padHOro TOHKOIJIEHOYHOTO METAJUIOOKCUIHOTO
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(@) Mozienb UCaTbHOTO TOHKOTUICHOYHOT'O TPAH3UCTOPA; (6) KOMILIEKCHAST MOJICIh
TOHKOIUIEHOYHOT'O TPaH3UCTOpa

------ - pe3yJIbTaThl MOJICTUPOBAHUS,

- SKCHEPUMEHTAIIbHBIE U3MEPEHUS
)|
Pucynok A.3 - Beixogueie xapakrtepuctuku TTEFT, nu3amepeHHble U pacCUMTaHHBIE
Ha 00paslax ¢ U3BECTHBIMU NTapaMeTpamu
(ed =18,es=10,d =2x10" ™M, L =2x10"*m, h=3x108 M, N0 = 1x10% M3,
u =1.2x10"° M*/Bxc, Rsurrace = 1x10° Om)
JUTS 3HAYCHUH HanpspkeHus Ha 3aTBope Vgs=1,3,5u 10 B

1
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B CA\Users\Katy\Documents\Visual Studio 20100Projects\Id4(Vds)_VgsiDebug\ld4({Vds) Vgs.exe = i

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
mobility min = 1.2e-3
dielectric capacitancessquare Cg = 0.00077?6878
channel capacitancessquare Cz = 0.0029514
zurface resistance Rsurface = leb
bulk reszistance Rbulk = 3.46745%e+006
pinch—off voltage Up = —7.209%e014
turn—on voltage Uon = —0.0603179
Udzat = 0.0603177
o> 0 Uds <O> = 0O
iy 1.20657e—-006 Uds (1>
2> 2.49497e—006 Uds (2>
3> 3.78337e-006 Uds (3>
4> 5.07176e—-006 Uds (4>
5> 6.36016e—006 Uds (52>
(6> 7.64855e—-006 Uds (6>
Lo 8.9236%95e-006 Uds (7>
8> 1.02253e—-005 Uds (8>
< 1.15137e-005 Uds <92
10y = 1.28021e—005 Uds <1@

=N =R l- N N FLY.L o

o | | T | T (I T

Pucynok A.20 - ®parment nporpammsl MojenupoBanust TTFT
10 KOMIUIEKCHOM MOJIEJIA, YYUTHIBAIOLIECH HAJIMYKE B IJICHKE KaHaJla

emkocTH Cs u conpotuBieHui ReuLk 1 Rsurrace

1
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[TPUJIOXEHUE b
(cipaBo4HOE)

[Tpumepsr odopmieHus TabIHIL

1

Tabmuua b.5 - Eaunuibl u3mepeHusl 3aJaBaeMblX BEJIMYMH B MPOrpaMMe st

pacueta BbIxoAHbIX XapakTtepuctuk TTFT (puc. 22)

B enununax nsmepeHus

YcioBHOE Enunune:
[Tapamerp
0003HaueHue U3MEpEHUsI
ed TUDJIEKTPUIeCKast MIPOHUIIAEMOCTh -
JMDJIEKTPHUKA
d TOJIIITMHA JUDJICKTPUKA M
W IIMpHHA KaHajia M
L JUIMHA KaHajia M
TOJIIIIMHA KaHaJia M
n0 HayaJbHAs KOHIICHTpPAIMS HOCHTENCH B M3
KaHaJIe
miu TIOJIBYKHOCTh HOCHUTEJICH B KaHAJIe M2/BXc
es IMDJICKTPUIECKast MPOHUIIAEMOCTh KaHaJIa -
Rsurface IOBEPXHOCTHOE COIPOTHUBIICHUE KaHaJIa Om
Cg yJIeNbHAsL EMKOCTh JIUAJICKTPHKA D/m?
Cs yJielbHAs EMKOCTh KaHaJIa D/m?
Rbulk 00BEMHOE CONPOTUBJICHUE KaHaJIa Om

1

(KprMS 68 0003HAYEeHUAX ucnojvsyemcsa nonomy, 4nmo omu 0003HaueHUs

Queypupyiom 8 pacuemuuix ¢opmynax, UCnoab308aHHbIX NPU MOOETUPOBAHULL)

1

Tabmumna b.6 - PaspaGortanHas komruiekcHass mojenb N-kaHambHOro TTFT,
paboTaroiero B pexxume 00eTHeHUS

B eqununax usmepenus

Onpenensiemast BEIMYMHA Pacuernas popmyna

qnoh?
Hanpsokenue orceuku Vp Vp = ————
2&g
qnoh
Hamnpspkenue BrmrodeHust Von Von = Vp — C

ACC-DEPL o6oramenue
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[Tponomxenue Tadauiel b.5

Omnpenensiemasi BeIUYMHA Pacuetnast popmyna

Cy

ACC-DEPL o0ennenue 3
2y, (£ (& 4 Yoty

w Cs
IpgpL = To'h 1+— | (Vps — Vgs)

+oVp| -
F C2 Vp

37\ c3

ACC-DEPL naceiienne 3
2 c3 C:¢ Von\2
55 (G %)
g g P
Eciu Von < Ves < 0, Vbs < Vpsat
3 3
w Cs 2 C§ Ves\2 (C¢ Vs —Vps)?
Ip=—ch|[1+2)Vos+=Vp| (S +-25) (S 4258
DEPL p=7° ( +cg> ps T3 <Cg2+Vp z v,
V, V,
L _Ups DS

Rpuyrk ~ Rsurrace
Ecnu Von < Ves < 0, Vbs > Vpsat

3 3
w Cs 2 Cé¢ Vis\2 C¢ Von\?
DEPL-SAT =7 ah <1+§>VDSAT+§VP (c_ng’V_P et
V V,
L _Ups DS
Rpuik ~ Rsurrace
Ecmu Vas > 0, Vbs < Ves
ACC w VDZS Vps Vps
In =—|uC, | VecVpye — — hV,
by [,u g( G57Ds 2  ops +RBULK +RSURFACE
Ecnu Vs > 0, Vosat > Vbs > Vaes
ACC- DEPL Vps Vbs
Ip = lycc + Ipgpr + +

RBULK RSURFACE

Ecmu Ves > 0, Vbs > Vpsat

ACC-SAT Vbs Vps
Ip = lycc + Ipgpr2 + +
Rpuix ~ Rsurrace

1

(npu nepenoce mabauyvl Ha crEOYIOWYIO CMPOKY MONCHO UCHOTIL306AMNb He

Hymepayuio (cm. nepeulil npumep), a NOSMopeHue 3a20J1068Kd KOIOHOK mabauybl)
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