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1. OBIIUE ITOJIOKEHUSA

Hacrosiue metonuueckue ykasaHusi pa3padbotanbl Ha ocHOBe MHCTpyKIUU 1O
OpraHu3allid W MpOBEAEHUI0 KypcoBoro mnpoektupoBanus (CMKO MHUPOA
7.5.1/04.11.05-18) ¢ yuerom Pexkomenparuii mo o(GOpPMIECHHIO MHCHMEHHBIX padOT
oOyuaromuxcsi Mo o0pa3oBaTeNbHBIM MpOrpaMMaM OakajaBpuara, CHelHaTuTeTa U
maructpatypsl (CMKO MUPDA 7.5.1/03.11.69-16).

KypcoBas pabota npezacrasiiser co60i TBOPUECKYIO, CAMOCTOSTENBHYIO paboTy
oOyuaromuxcst 1o pyKoBOACTBOM IpenogaBaTesiss. OCHOBHOM II€JIbI0 KypCOBOM pa-
00THI sBiIsIETCA (POPMHUPOBAHUE U 3aKPEIUICHHUE MOTYYCHHBIX O0YYaroIIMMCsl B pam-
KaX TEOPETUYECKOro 00y4YeHHs] KOMIETEHIUN MMyTEM MPaKTUYECKOTO MCIIOIb30BAHMS
3HAaHWW, YMEHUW M HaBBIKOB, a Tak)Ke BBIPAOOTKAa CaMOCTOSITEIBHOTO TBOPYECKOTO
MOJIX0/1a K PELIEHUI0 KOHKPETHBIX MPO(ECCHOHAIBHBIX 3a/1au.

OCHOBHBIMH LIEJIIMU KypPCOBOM paOOTHI SABIISAIOTCS:

v/ cHCTeMaTH3allMs U 3aKPEIUICHUE MONTyYEHHBIX TCOPETUUCCKUX 3HAHUN U MPAKTH-
YECKUX YMECHUM;

v’ yriryGlieHHe TEOPETUUECKUX 3HAHUI B COOTBETCTBHH C 3a/IAHHON TEMOW;

v’ (dopMupOBaHME yMEHHMI MPUMEHSTh TEOPETHUYECKUE 3HAHUS TPH PEUICHUH II10-
CTaBJICHHBIX BOIPOCOB;

v' (opMHUpOBaHKE YMEHHUI UCTIOIB30BATh CIIPABOYHYIO JTUTEPATYPY;

v/ pasBHTHE TBOPYECKOM WHHUIMATHBEI, CAMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH U Op-
raHU30BAHHOCTH;

v IOArOTOBKA K FOCYAAPCTBEHHON MTOrOBOM aTTECTALIUY.

2. OPTAHU3ALUA KYPCOBOI'O IIPOEKTUPOBAHUSA

KypcoBas pabGota BBINONHAETCS JUYHO CTYAEHTOM IOJI PYKOBOJCTBOM IIPEINO-
naBarens. PykoBoauTeneM KypcoBOM paOOThl, Kak MPaBUIIO, SIBISETCS IMPEnojiaBa-
TeNb, BEAYIINNA TaHHYIO AUCHMILTUHY. PykoBoauTenem Takxe MOKET ObITh Npemno/a-
BaTelb, BEAYIUN MPAKTUYECKUE 3aHATUS WIM MHOW MIpernojaBareib Kageapsl.

PykoBonuTenb KypcoBOi paboThI:

¢ pa3pabaThIBacT TEMbI 33JlaHUs Ha KypPCOBYIO pabOTy B COOTBETCTBUU C PEIICHHU-
eM Kadenpsr,
¢ yCTaHaBIMBAET (KOHKPETU3UPYET) TPeOOBaHUS K COJEPKAHUIO U 00bEMY KYp-

COBOM pabOThl HA OCHOBE HACTOSALIMX METOAMYECKHX ykazaHuil «HCTpykiuu

[0 OpraHU3allMM U MPOBEJAEHUIO0 KypcoBoro npoektupoBanusy» (CMKO MUP-

DA 7.5.1/04.11.05-18) 1 1OBOAUT HX JO CBEJCHHUS CTYACHTOB IPHU BBIIaue 3a]1a-

HUIl Ha KypCOBYIO padoTy;



¢ OompeAcisieT OCHOBHBIC HAIPABJICHHUA OCATCIbHOCTHU 06yqa}01u1/1xc;l II0 BBIIIOJI-

HEHHIO KYpCOBOM pabOThl B COOTBETCTBUU C 3aIaHUSIMU;

¢ OCYWICCTBJIICT KOHTPOJb 3a HPOLECCOM KYpCOBOT'O IIPOCKTHUPOBAHUSA M KOH-

CYJbTHPOBAaHUE 00YYaIOIIETOCs 10 BOIPOCAM BBIIIOJIHEHHS] KYpCOBOUM pabOThI B

COOTBCTCTBHUH C PACIIMCAHUCM, YTBCPKIACMBIM 3aBCAYIOIIIUM Ka(beﬂpoﬁ HJIN 110

COCTABJICHHOMY COBMECTHO € OOy4Yarommumcsi rpaduKy WHIWBHUIYAIbHBIX KOH-

CyJbTallUM.

OOyuaromuiicss UMEET MPaBO BBIOOPA TEMBI KypCOBOM PabOThI U3 CIHCKA, MPE/I-

noxkeHHoro kadenpoit. OOyJaronuincss MOXET MPEAJIOKUTh CBOIO TEMY MPH YCIOBUU

000CHOBaHUS €€ LEeNecO00pa3HOCTH M yTBEPXKJEHUs Ha Kadenpe. TeMbl KypCOBBIX

pa60T 06yt1a10n11/1xc;1 JOJIDKHBI OBITH OIIPCACIICHBI HC IIO3IHCC ILITH HCACIIb C Ha4Yaa

COOTBCTCTBYIOIICTO CEMECTpPA.

CTYI[GHT HCCCT IIOJHYIO OTBCTCTBCHHOCTDL 34 CAMOCTOATCIIbHOCTL BBIIIOJIHCHHA

U IOCTOBEPHOCTH PE3yJIbTaTOB KYpCOBOI paOOTHI.

3. CTPYKTYPA U COJAEP)KAHUE MOSCHUTEJBbHOM

3AIIMCKU KYPCOBOM PABOTbI

3.1. OOmue TpedGoBaHUA

KypcoBast pabora kak mucbMeHHasl TeOpeTHYECKas paboTa JOKHA UMETh Clie-
AYIOIIYIO0 CTPYKTYPY:

L 2
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Uty bHbIH JHCT ([Ipunokenue A);

3ajiaHue Ha KypcoByto padoty (IIpunoxenue B);

MIPOTOKOJI 3alMThI KypcoBoii pabotsl ([Tpunoxenue B);

cojiep>kaHue (OrjiaBieHUE);

BBEJICHUE;

OCHOBHAs 4acTh (TJIaBbl, pa3ielibl), TPeOOBaHUS K COJICPKAHUIO OCHOBHOM
YacTHU U JICJICHUIO €€ Ha TJIaBbl (Pa3/ielibl) pa3IndyaroTcsl B 3aBUCUMOCTH OT
y4eOHOUM AUCIUILIMHBI — cM. pajen 3.2. CnenuanbHble TpeOOBaHUS;
3aKIIIOUYCHHUE;

CIIUCOK MCIOJIb3yeMOW JTUTEPATYPbl (MCTOUYHUKOB), cM. [Ipunoxenue /l;
MPWIOKEHUS (TIPU HEOOXOIUMOCTH).

MUMVJIbHbIU JIUC

Ha TUTYJIBbHOM JIMCTEC IIPUBOJAATCA JAHHBIC O TEME, aBTOPC, HAYYHOM PYKOBOAH-

Tene U y4eOHOM MpeaMeTe, B paMKax KOTOPOro BbIMOJIHEHA padoTa. Takke yKa3biBa-
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eTcsl Ha3BaHMue Kadeapbl U MHCTUTYTa. Tunosas popMa TUTYJIBHOTO JIUCTA MPUBEJIE-
Ha B [Ipunoxxenue A. Bce nanHbie Ha TUTYJIBHOM JICTE, 32 UCKIIOUYEHUEM MOAMUCEH,
JOJIKHBI OBITH Halle4yaTaHsbl.

3adanue Ha Kypcosyro pabomy

B 3aganum Ha KypcoByro paOOTy yKa3blBaeTCsi Ha3BaHHE JUCLUIUIMHBI, TEMa
KypcoBOi paOoThl, JaHHblE 00 ee aBTope. O0s3aTE€NbHO 3aMOJIHAKOTCS HCXOIHBIE
JaHHbIE U TNEPEYEHb BOIIPOCOB, MOMJIEKAIIUX PAa3pabOTKE B paMKax BbIIOIHEHMS
KypCcOBOI pabOThl — KOHKPETHBIE TPEOOBAHUS 3aBUCAT OT YYEOHOW AMCIUIUIMHBI U
OTpaXEHbI B M. 3.2 HACTOSILUX METOIMYECKUX yKazaHuil. Tumoas ¢opma 3amaHus
npuseneHa B [Ipunoxenue b. Bce nannpie B nmcTe 3a1aHus, 32 UCKIFOYEHNUEM T10]I-
nUCel U JaT, JOJKHBI ObITh HalleyaTaHbl.

NPOMOKOA 3aumbl KYPCO80U padomul

B Onanke mporokona 3amutel (cM. [Ipunoxenue B) HeoOxoaumo BnedaraTh
MOJIHbIE (DaMUIIMIO, UMSI U OTYECTBO CTYyJIEHTa, HOMEp ero (e€) y4eOHOH IpyIIibl,
Ha3BaHME y4yeOHOW MUCIMIUIMHBI U TeMy KypcoBoi paboTsl. [IpenonaBarens nenaer
MIOMETKHU B MMPOTOKOJIE OT PYKH.

cooeparcanue (o2naesieHue)

Conepxanue KypcoBOM pabOThI TOKHO BKJIIOUATh BCE pa3ziesibl U MPOHYMEPO-
BaHHbBIC TMOAPA3ACIbl C yKa3aHUEM CTpaHUIl. YJA00HO OPOPMHUTH COJEpKaHHE, HC-
MOJIb3ysl aBTOMaThdeckoe (popMupoBaHue, 00ECIIEYMBAEMOE TEKCTOBBIMHU PEIAKTO-
pamMu (B cilydae, €CJIM TEKCT CTPYKTYPHUPOBAH C BBIJCJICHHEM 3aroJOBKOB) HIIU K
caenaTh BpyuHyIo B hopmare Tabyuilbl (MCIOJIb30BaTh HEBUAUMBIE TpaHullbl). Pexo-
MeHyeTcsi (GOPMHUPOBATH COJIEP KaHKE TIOCIIe HAMMCAHUs paOboOThI, KOT/Ia €€ CTPYKTY-
pa CTaHET OKOHYATEIbHOM.

ssedenue

Bo BBeneHun HEOOXOAMMO OTMETHUTH AKTYaJbHOCTH MPOBOJAUMOTO B KYPCOBOM
pabote uccnenoBanus (pacdeToB H T.1.). ONpenenuTh el U 3aJladyu KypcoBOU pa-
6otbl. Ilenb npencraBisieT coO0M pe3ysbTaT, KOTOPOTO JOKEH JOCTHYhL aBTOP IPHU
HaIMCaHUU PabOTHI. 3a/1a4u — ATO KOHKPETHBIC JIEUCTBUSI, KOTOPHIE HEOOXOUMO BbI-
MIOJIHATH JIJIS JOCTIDKCHUS mesn. [lepeuncnuth pa3aeibl, U3 KOTOPBIX COCTOUT Kyp-
coBasi paboTa — 1Mo CyTH, pa3BepHyThIH TiadH. OOpaTuTe BHUMAHUE, YTO MTOCTABJICH-
HbIC BO BBEJCHUU 33JlayMl JIOJDKHBI HAWTH peIlIeHHe B 3akitoueHud. [losTomy, He-
CMOTpPSI Ha TO YTO BBEJEHHUE CIEAYET Cpa3y K€ 3a COJIEPKAHUEM, TO €CTh SIBISETCS
HayajoM KypCOBOM pabOThI, pEKOMEHIYETCSl MUCATh €ro y>Ke MOCJe 3aBEPIICHUS OC-
HOBHOM 4acTU KypCOBOI pabOTHI.
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OCHOBHAA 4AdcCmb

OcHOBHas YaCTh COCTOUT U3 OJTHOTO MU HECKOJBKUX, OOBIYHO HE OoJiee Tpex,
paznenoB. Kaxkaplil U3 pa3/iesoB OCBELIAET PEUICHUE ONPENEICHHOM 3a1a4u, 0003Ha-
YEeHHON BO BBEJIEHUH, MMOATOMY KOJUYECTBO TIJIaB JOJDKHO COOTBETCTBOBATH UUCITY
3asBJICHHBIX 3a7a4. UKciio pa3fenoB U UX COJEpKaHUE OTIMYAIOTCA AJIs Pa3IndHbIX
y4eOHBIX MPEIMETOB M U3JI0KEHBI B pasjesie 3.2 HACTOALIMX METOJAMYECKUX yKa3a-
HHUM.

3aKnoueHue

3aKJII0UeHNEe — UTOT KypcOBOHM PalOTHI. 3aK/IFOUEHUE JOKHO OBITH KPATKUM.
OHO nEeMOHCTpUpPYET YMEHHE aBTOpa JIelaTh BBIBOJBI, CTPYKTYpPHpPOBaTh MH(MOpMa-
LIUI0, BBIOMPATh TOJBKO TJIABHOE W3 MPOEIaHHOW paboThl. B 3T0M yacTu HOIKHBI
OBITH TMPECTABICHBI PE3YNbTAThHI MO 3aSBJICHHBIM BO BBEACHUU IENSAM U 3a7adaM,
COOCTBEHHBIE BBIBOJIbI U PEKOMEH/IALINU aBTOpA.

CHUCOK UCNOIb3YeMOU TUMeEPamypbl

B Tekcre mosicHUTENBbHON 3alMCKU KypCcOBOM pabOThl aBTOp 00sA3aH MPUBOIUTH
CCBUIKHM Ha BCE€ LUTUPYEMbIE M 3aMMCTBOBaHHBIE MaTEpHaJIbl (HaIpuMep, TaOJIUUHbIE
BEJIMYMHBI, crpaBoyHble Matepuaibl, 'OCToI u ap.), pe3ynbTaTbl UCCAEAOBAHUN U
pa3paboTOK, UJIEU, TUIIOTE3bI, CYKIECHUS U IPOYUE PE3yIbTaThl, OJYyYEHHBIE JPYTHU-
MU uccienoBaTensiMu. McrouHnkaMu MHPOpPMAIUU MOTYT CIIY>KUTb JIt0Oble TyOIu-
KallMM B MEPUOJINYECKON MedaTu, yueOHuKHU, MoHorpaguu, HTepHeT-u3nanus, cai-
Thl MPOU3BOAUTENEH 000PYIOBaHMs, MATEHTHl U ap. CBeneHus 00 MCIONIb30BAaHHbBIX
MCTOYHMKAX MPUBOAATCS B cooTBeTCTBUU C¢ TpedoBanusiMu ['OCT 7.1-2003 (Cucre-
Ma CTaHJapToOB MO WHMOpMaIU, OUOTMOTEUHOMY U M3AaTelIbcKoMy neny. bubnuo-
rpaduyeckas 3anuchk. bubmuorpaduueckoe onucanue. OOIMe TpeOOBaHUS U TTPaBU-
na coctasienus). [Ipumeps! oopMIIEHUST HEKOTOPBIX CCHUIOK MOKHO IMOCMOTPETH B
[Tpunoxenue /l.

NPUTIOHCEHUS

B npunoxeHust MOTYT U JOJIKHBI OBITh BEIHECCHBI:

- TPOMEKYTOUHBIE TEOPETHUYECKHE BBIKJIAJIKM W TPeoOpa3oBaHUsi OOJIBIIOTO
o0bemMa, MPUBEACHNE KOTOPOTO B OCHOBHOM YacTH HEIEIecO00pas3Ho;

- ONTUCaHNEe METO/IMK, pa3pabOTaHHBIX B XO/I€ BHITIOJHEHUS PA0OTHI;

- OIIMCaHUE TapaMEeTPOB anmapaTrypsl 1 IprHOOPOB, TPUMEHSIEMBIX MPU TIOBEIC-
HUU UCCJIEIOBAHMM, ONTMCAHUE PEKUMOB padOTHI PUOOPOB U YCTPONCTB;

- KOMITBIOTEPHBIC MTPOTPAMMBI;

- YEPTEKH, KOHCTPYKTOPCKAsT M TEXHOJIOTHYECKasi JOKYMEHTAITHS;

- IOTIOTHUTENbHAS MHPOPMAIUS WX JaHHbBIE, TIOJTYYCHHBIC B XOJI€ BBIIOJTHCHUS
paboThI, HO BBIXOSINME 32 PAMKH €€ LIeJIei 1 3a/1a4.
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OcHoBonoslararoli TpUHLMI U3JI0KEHUSI MaTepUaloB KypcOBOM padOThl —
TOYHOCTh HAy4YHOI'O S3bIKA, UCKIIOYAIOIIAs] HEOJHO3HAYHOCTh BOCIIPUATHSA U UHTEP-
IpPETallU ONUCHIBAEMBIX MPOOJIEM, PEIIaeMBbIX 3a7ad U IMOJYYEHHBIX PE3yJIbTaTOB.
PaboTta nomkHa ObITh HAaIMCaHA TPAMOTHBIM JINTEPATYPHBIM SI3bIKOM C IPUMEHEHHEM
JIEKCUKHU, IPUHATON B HAYYHOM COOOLIECTBE, Y3aKOHEHHBIX TEPMUHOB, OIPENEICHUM
U eJMHUI] U3MEpeHus pU3nUecKux Benu4nH. Bee eMMHUIbl n3MepeHus yKa3bIBalOTCS
B cucteme CH. Ocoboe BHUMaHuE CleAyeT yIelsITh (parMeHTaM, IEPEBENCHHBIM C
MHOCTPAHHOI'O SI3bIKA IPHU MOMOIIM NPOrpaMM-IEepeBOIUMKOB. B Hacrosimee Bpems
HE CYLIECTBYET MPOrpaMM, 0OECIIEUMBAIOIIUX JOCTATOUHOE KaueCTBO MPU MEPEBOEC
Ha PYCCKHIl SI3bIK, IO3TOMY Takue (parMeHTbl TPeOYIOT AOMOIHUTEIBHON pabOThI €
TEKCTOM U MPOBEPKU TepMUHOJIOTUH. M3105)KeHne MaTeprasa B TEKCTE JTOJKHO ObITh
CTPOTUM, JAKOHUYHBIM, SCHBIM, JOJDKHO OBITH JIMIIEHO 3MOLIMOHAJIBHON OKPAaCKU U
CYOBEKTUBHOTO BOCIIPUSATHS MIPEICTABICHHBIX PE3ybTaToOB. B HayuHbIX MyOnukaiu-
AX MPUHATO HMCIOJB30BATh OE3TMYHBIE 000OPOTHI, 0€3 CTUIUCTUUYECKUX YKpAIICHU,
MeTadop, aHEKJOTOB U JPYTUX CPEACTB 3MOIMOHAIBHON OKpacku Tekcra. Hepomy-
CTUMO HCIOJB30BAHUE B TEKCTE MECTOMMEHHMI MEPBOIO JUIA €AMHCTBEHHOTO YHCIA.

PexomenmyemMbrii 00beM MOSCHUTEIHLHOM 3alMCKU KypcoBod padotel 15 — 40
CTpaHHUIL.

3.2. CneumajbHble TpeOOBaAHUSA
Kpome oOmmx TpebGoBaHu#, K CTPYKTYPE U COACPKAHUIO MOTYT MPEIbABISATHCS
crelHalibHble TPeOOBaHMUs, 3aBUCSIIME OT ClIeUU(UKH IUCUUIUIMHBI, B paMKax KOTO-
poii BeIMoIHSETCS KypcoBas padota. CoriacHo yueOHbIM TiaHam (2022/2023 yue6-
HBI TOM1) Ha Kadeape HaHOAICKTPOHUKH OOYYArOIIUECS BBITIONHSIIOT KypCOBBIE pa-
OOTBHI IO CIEAYIOMIUM JUCIUTUIMHAM:

o = bakanaspuar Marwuctparypa
& § 11.03.04 28.03.01 11.04.04 28.04.01
18 HAY ®THC? TYMH?Y | EMMITRES? ®THC?
1 1
2 3.2.1 3.25umm 3.2.11 | 3.2.8 unu 3.2.9
) 3 3.2.15 3.2.14 3.2.10 3.2.3 3.2.12
4 3.2.2 3.2.2
5 |5 3.2.4 324 | = | e
6 3.2.13 3213 | | e
7 3.2.7 326 | |
4 s ! ! | a— | e

1
Yo - npogunv « HanodnekmpoHukay 6 pamkax Hanpaeienus nodcomosku baxanaspos 11.03.04 «Onexmponuka u
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HAaHOINEeKMPOHUKAY

2) OTHC — npogunv « Dusuka u mexHoi02uu HAHOCUCMEM» 8 PAMKAX HANPA8AeHUs no02omosku baxanaspog 28.03.01
«Hanomexnonozuu u MukpocucmemHas mexHuxay,

31 YMH3O — macucmepckas npoepamma « Texnonocuu u ycmpoucmea Mukpo- u HAHOIIEKMPOHUKUY 6 PAMKAX HANPAG-
JeHus noocomosxu mazucmpos 11.04.04 «Onekmporura u HAHO3IEKMPOHUKAY |

Y EMMITRES — mazucmepckas npoepamma «Engineering of modern materials for information technology, renewable
energy and sensing» («Paspabomxa cogpemeHHbIX MAMEPUANOS Ol YCMPOUCNE UHBOPMAYUOHHBIX MEXHONOUL, 803~
O0OHOBIACMBIX UCMOYHUKO8 IHEP2UU U CEHCOPUKUY) 8 PAMKAX HAnpasnenus noo2omoeku mazucmpos 11.04.04 «nex-
MPOHUKA U HAHOINIEKIMPOHUKAY,

5
) OTHC — mazsucmepckas npozpamma «Du3zurxa u mexuHoniocuU HaAHOCUCMEM) 8 pamkax HanpaeieHus 1n0020MoBKuU

mazucmpog 28.04.01 «Hanomexnonocuu u MuKpoCcucmemuas mexunuxkay.

3.2.1. Humeepanvnas snekmponuxa

KypcoBas pabora o npeamery «MHTerpanbHas 3J€KTPOHUKA» BBITIOIHSIETCS BO
2 cemectpe 1-To Kypca cTyaeHTaMH, 00y4JaroIIMMUCS 110 MaruCTEpCKOM MporpaMme
«TexHonorun m ycTpoucTBa MUKPO- U HAaHO-3JIEKTPOHHUKW» B PaMKaX HAINpaBJICHUS
moAroToBku MaructpoB 11.04.04 «DneKTpoHHUKA U HAHORIEKTPOHUKA).

PaboTa cocTout u3 IByX 4yacTteil — TeopeTnueckoi U pacueTHol. [losTomy B 3a-
JAaHUU Ha KypcoBYyI0 paboty B rpade «lMcxomHble TaHHBIE» HEOOXOIUMO yKa3aTh
HOMEpP BapvaHTa U YUCJICHHbIC 3HAUCHHs napameTpoB 3anaud. B rpade «Ilepeuens
BOIIPOCOB, MOJUIEKALIUX pa3pabOTKe» YKa3blBaeTCs IMEpeueHb BOIPOCOB JJIs pac-
CMOTPEHHUS B TEOPETUUECKOM YaCTH, TaHHBIM B YCIIOBUU BapUAHTA.

B teopernueckom paszzese HeoOX0IUMO MOAPOOHO PACCMOTPETh TEOPETUUECKUE
BOIIPOCHI TEMbI KypCOBOM pabOThI ¢ BEIBOAOM (hopmya U npumepamu. llepeuens Bo-
IIPOCOB JJII PACCMOTPEHUSI B TEOPETHUYECKOW YacTH, JaHHBIM B YCJIOBUM BapHaHTAa,
ABJISIETCS] IPUMEPHBIM €TI0 MOKHO U HEOOXOIUMO PAaCIIUPHUTb.

[IpakTHyeckast 4acTb KypcoBOW pabOThI IPEACTaBISIET cCOOON MOAPOOHOE pellie-
HUE MOCTaBJIEHHON 3a1auu. B paMkax peleHus IOJKHBI ObITh MOJyYEHbl COOTBET-
CTBYIOILIME PE3YJIbTAThl, @ TAK)KE OMHUCAHBI METOJMKHU MO3BOJMBIINN MOJTYyYUTH JaH-
Hble pe3ynbTaThl. Ecnu TpeboBasioch 3ajaHueM, AOJKHBI ObITh MMOCTPOEHBI rpaduKu
3aBucumocTeil. [1o pesynbraraM HEOOXOIUMO CAENaTh BBIBOIBI.

[IpumepHbIe TEMBI KypCOBBIX padoT:

* Pacuer mapaMeTpoB M XapaKTEPHUCTHK IOJIEBOr0 TPAH3UCTOPA C U30JIUPO-
BaHHBIM 3aTBOPOM M BCTPOEHHBIM KaHAJIOM.

* Pacuer mapaMeTpoB M XapaKTEPUCTHUK MOJIEBOIO TPAH3UCTOPA ¢ HHIYLIUPO-
BaHHBIM KaHAJIOM.

* MeTopl yBeIUYEHUS HAPSKEHUS JJABUHHOTO MPO00s p-n MEePEX010B.

* 3aBUCUMOCTb [TaPAMETPOB MOJTYNPOBOJHUKOBBIX THUOJOB OT TEMIIEPATYPHI.

* MeToabl yBENMYEHUS] MOABMXKHOCTU HOcuTenen 3apsaa B kaHame MOII



TpPaH3UCTOPA.
[Ipu oTCyTCTBHM KakO-IMOO W3 YacTe KypcoBOW pabOTHI, paboTa CUMTACTCS
HE BBIMOJHEHHOM U MOJTYYaeT OLICHKY «HEYIOBIECTBOPUTEIILHOY.

3.2.2. Keanmoeasa mexanuxka u cmamucmuueckasn puzuxa

KypcoBas pabora mo npeamery «KBaHTOBas MexaHuka M cTaTucThdeckas (u-
3MKa» BBINOJHAETCS B 4 ceMecTpe 2-T0 Kypca CTyJIeHTaMH, OOydYaroIMMHCS IO
HaIpaBJeHUsAM NoAroToBku OakanaBpoB 11.03.04 «DnexkTpoHHKa U HAHOAJIEKTPOHU-
ka» 1 28.03.01 «HaHOTEXHOIOTHN U MUKPOCHUCTEMHAS TEXHUKAY.

Pabota coctouT 13 ABYX yacTeil — TeopeTuueckoil u pacueTHoil. Mcxonst u3 sto-
ro B rpade «VcxoHbIe JaHHBIE» YKa3bIBAETCSI HOMEp BapyaHTa U YHCJICHHBIC 3HAYE-
HUA napaMmeTpoB 3a1aun. B rpade «Ilepeuenp BompocoB, Moyiexkaiux pa3padoTKe»
YKa3bIBAETCS NIEPEUYECHb BOIIPOCOB TEOPETUYECKOM YaCTH M3 COOTBETCTBYIOIIETO Ba-
pHUaHTa.

B teopeTndeckoil 4acT Hy>KHO MaKCUMAaJIbHO MOJPOOHO PaCCMOTPETH BOMPOCHI
TEOpHH, C MOIIArOBBIM BBIBOJAOM (hopMys W nmpumepamu. J{aHHBIN pas3aen KypcoBO
paboThI MOKET OBITH MPOBEPEH YEPE3 CUCTEMY «AHTHUIUIATUATY C IIEJIbI0 OTCYTCTBHUS
3auMCcTBOBaHUM Oe3 Barmeit TBopueckoi mepepabotku ux. [Ipu 3TOM H3N0XKEHHE
TEOPETUUECKHUI YaCTU JOKHO OBITh IEJIBHBIM U CIIUTHBIM, T.€. €AMHBIM TEKCTOM C
MIOJIHBIM OTBETOM Ha BOIPOCHI 33]IaHUA.

[IpakTuueckasi, 4acTb KypcoBOi pabOThI — 3TO MOAPOOHOE pelleHue 3a1aun. Bee
(dhopMyJibl TOJDKHBI OBITH THIATEIBLHO BBIBEJICHBI, a TpadUKH, €CI HEOOXOAUMBI, -
aKKypaTHO nocTtpoeHsl. [IpoBeseHo noapobHoe o0Cyx aeHUEe U CleNaHbl YETKUE BbI-
BOJIbI 110 TIPOJIEIAHHOM padoTe.

[Ipu oTcyTcTBHM Kako-IuOO W3 YacTel KypcoBOW pabOThI, paboTa CUMTAETCS
HE 3aBEPILIECHHON U MOJYYaeT OLIEHKY «HEYA0BIETBOPUTEIBHOY.

3.23.  Keanmoevle mamepuanvl u  KeaHmoevle Onepayuu - 011
ungopmauuonnvix mexnonozun (Quantum materials and quantum operation for
information technologies)

KypcoBast pabora no npenmery «KBaHTOBBIE MaTepuasbl M KBAaHTOBBIC Olepa-
Ui 118 “HGOPMAIIMOHHBIX TEXHOJIOTHI) BBITIONHSAETCS B 3 ceMecTpe 2-ro Kypca
CTyJIeHTaMH, 00yJaroNMMHUCS B paMKax MarucTepckoii nmporpammel «Engineering of
modern materials for information technology, renewable energy and sensing» («Pa3-
paboTKa COBPEMEHHBIX MAaTEpPUAJIOB JJIsi YCTPONCTB MH(OPMAITMOHHBIX TEXHOJIOTHH,
BO300HOBJISIEMBIX MCTOYHUKOB PHEPTMM U CEHCOPUKHW») HAINPaBJICHUS MOATOTOBKU
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11.04.04 «2neKTpOHUKA U HAHODJICKTPOHUKA.

KypcoBas paboTa cOCTOUT U3 ABYX YacTe.

[lepBas yacTh MOCBsIIIEHA OCHOBAM KBAaHTOBBIX BHIYMCIICHUM U COACPKUT 3a]1auy,
KOTOpast TOJKHA OBITh MPEABApEHA COOTBETCTBYIOIUM TEOPETUYECKUM BBECHUEM.
Bropas yacth nocpsiiena pu3ndeckum NpuHIUnaM QyHKIMOHUPOBAHUS KBAHTOBOTO
KOMITBIOTEPA Ha OCHOBE 33JJaHHOT'0 MaTEpHAJIa U COJIEPKUT KaK ONUCATENbHYIO, TaK
U PACUETHYIO YaCTH.

JIutepatypy 1o Ka)aou U3 BBIJAHHBIX TEM CTYAEHTHI OJIYYAIOT Y MPENO1aBaTels.
[IpumepHbI€ TEMBI KypCOBBIX padoT:

1. dusnyecKkue NPUHIMUIBI GYHKIIMOHUPOBAHUSI KBAHTOBOT'O KOMITBIOTEPA Ha
ocHoBe NV-anmasa. Pacuer 1ByX()OTOHHBIX COCTOSIHUM C MEPEMyTaHHOM MOJIIpr3a-
UEH.

2. dusnveckue MPUHIMUIEI GYHKIIMOHUPOBAHUS KBAHTOBOI'O KOMITBIOTEpA Ha
JIxo3epcoHOBCKUX Mepexoaax. PacueT OCHOBHBIX XapaKTEPUCTHUK.

3. dusndeckue MPUHIMUIEI GYHKIIMOHUPOBAHUS KBAHTOBOT'O KOMITbIOTEpA Ha
CIIMHOBBIX cUCTeMaX. PacueT OCHOBHBIX XapaKTEPUCTUK.

4, B3auMmojelicTBrE 3JIEKTPOMArHUTHOTO U3JTy4YEHUSI C ABYXYPOBHEBOM CHU-
CTEMOM.

OO0pa31el 33124 1S IEPBOM YaCTH KypCOBOI pabOTHI:

+ KyburoBoe npeodpazoBanrne Oypbe Ha3bIBACTCS KBAHTOBBIM IPEOOpa3oBaHUEM
®ypoe (Quantum Fourier Transform-QFT). Beinucath, Bo 4TO 00paTHOE KBAHTOBOEC
npeobpazoBanne Oypre nMepeBoIUT MPOU3BOJIbHBIN 0a3UCHBIN BeKTOp. Brinmucath
MaTpHILy MPSMOTo U 00paTHOTO KBAHTOBOTO TMpeoOpa3zoBanus Dyphe.

¢ Hamucatp oOrmii Bua MaTpuilsl INOTHOCTH py = |W( )YW| cocrosaus W) n
KyOuToB. Kakoif cMbICIT UMEIOT JUaroHaJIbHBIE 3JIEMEHThI 3TOM MaTPHUIIbI?

¢ [Tycte |¥) - cocTosiHue nByX KyouTos. Hamucars ero oomwmit Bua. Hamucars,
Kak OyJIeT BBITIISETh MaTPHIlA INIOTHOCTH P CMEIIAHHOTO COCTOSTHUS TIEPBOTO KY-
OuTa rmocie u3MepeHust BToporo. Jlokaszatb, 4To p; SBISAECTCS MATPUIICH TIJIOTHOCTH
YHCTOI'0 COCTOSIHHS TOT'JIa M TOJIBKO TOTJia, Koraa coctosiuue |W) ObLIo He 3amyTaH-

HBIM.

3.2.4. Memoobt duaznocmuku u aHAIU3A MUKPO- U HAHOCUCHIEM

KypcoBas pabGota mo npeamery «MeToapl NHAarHOCTUKKA U aHAU3a MUKPO- U
HAaHOCHCTEM» BBITNOJHAETCA B 5 ceMecTpe 3-TO Kypca CTyIEeHTaMH, 00y4YaroUMHUCS
M0 HampaBJICHUSIM NOAroToBKU OakanaBpoB 11.03.04 «DneKkTpoHUKA U HAHOAJIEKTPO-
Huka» 1 28.03.01 «HaHOTEXHOJIOTMU U MUKPOCUCTEMHAs TEXHUKAY.
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ens KypcoBoil pabOThl — MOJAETUPOBAHHE TMOJIHOTO IMKJIA HCCIEAOBaHUS,
HAIPABIIEHHOTO HA PEIICHUE MOCTAaBICHHON HAYYHOU 3aJ]a4i U BKITIOYAIOIIETO:

a) 00OCHOBaHHME MCIIOJIb3YEMBIX METOJIOB Ha OCHOBE NMPOPAOOTKH JINTEPATY-
pBL,

b) o0ocHOBaHME 0XKHMIAEMOTO pe3yJibTaTa,

C) 00oCHOBaHHE 3aKyIIKH OOOPYIOBAHUS /IS INIAHUPYEMBIX KCIIEPHMEHTOB C
y4eToM TpeOyeMoil TOUHOCTH MOTy4YEHUs pe3yJibTara.

B kaxmoil kypcoBoil paboTe UMEIOTCS JABE YacTU: TEOPETHUYECKAass U SKCIEPHU-
MEHTaJIbHO-METOANYECKasl.

|.  Teopernueckas yacTs.

B TeopeTtnueckoit yacTu cojepkarcs mo JBa Bompoca. JlJii Kaxaoro BoIpoca
CIIeIyeT MPHUBECTH, KaK MUHUMYM, JIBa MPUMEpa W3 HAYYHBIX MUCTOYHHUKOB (OTIMYA-
IOIUXCSL OT MPUMEPOB B JICKITUSX ).

II. DKkcriepuMEHTAIIBHO-METOINYECKAS] YaCTh.

JIJist peliieHus SKCIEepUMEHTAIBHON 3a7a4uM TI0 XapaKTepU3alluK 3aJJaHHbIX Ma-
TepuanoB (00pa3LOB), OMMCAHHBIX B KaXJOM BapHaHTE, HEOOXOJUMO omucaTb 000-
pylloBaHUE, KOTOpOE MOTpedyeTcs JUIsl pelieHusl ATOM 3a/1auu, €ro XapaKTepUCTUKH,
METO/T UCCIICIOBAHMSI, SKCTIEPUMEHTAIILHBIE 3aBUCIMOCTH, KOTOPBIE OYAYT MOTyYEHBI
U pacyeThl, KOTOpbIE TpeOyeTcs BHIMOJHUTG. [loydeHHbIN pe3ysibTaT ClenyeT 3au-
caTh C MOTPEIIHOCThI0 MeTona. O0opynoBaHNE KOHKPETHOTO MPOU3BOAMTENS C He-
00XOIMMBIMU JIJIS1 33Jla4¥ XapaKTEPUCTUKAMU CIEAyeT HAWTU Ha callTe MpOU3BOIH-
TeJsl.

Coneprxanue KypcoBOi paboThI

. TeopeTnueckyro 4acTb, CONEPIKAIIYI0 KpaTKHE U YETKHE OTBETHI Ha BO-
MIPOCHI 3aJIaHUs: OTCTYIJICHUE OT TEMbI HE JIOMYyCKAETCS,

*  DKCHEpUMEHTATbHO-METONYECKasl 4acTh, BBIMOJHACTCS MO CIEAYIOLIEMY
TJIaHy:

1. TIlocranoBka 3amauu

2. Omnucanue o0OBEKTA UCCIACIOBAHUS

3. Ommcanue OCHOBHOTO MCIIOJIb3yeMOTO METOIa

a) HasBanue meTona
b) ®wusnyeckas cynHOCTh METOIA
C) Marepuaibl, K KOTOPHIM IPUMEHSIETCS METO]T
d) Ilapamerpsl, MOJIy4YeHHE KOTOPHIX 00ECIEUMBACTCS METOIOM
e) TpeboBaHus K MaciiTady U3MEPSAEMbBIX BEIHUUH
4. OnucaHue SKCIEPUMEHTAILHON YCTAHOBKHU
a) Bwi0op obopymoBaHws
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b) Omnucanue OTACTBHBIX Y3JIOB 3KCIIEPUMEHTAIBHON YCTAHOBKU

5. Oxupaemble FIKCIIEPUMEHTAIIBHBIE PE3YJIbTaThI

6. MeTtoapl 06padOTKU 0XKHMIAEMBIX SKCIIEPUMEHTAIBHBIX PE3YyJIbTATOB

7. 3akirodeHue

B cooTBeTCTBUUM ¢ OCHOBHBIMU pa3jiefiaMy Kypca CTYJEHThI MOTYT BBIOpATh O/1-
HY U3 TPEX TEM:

OM — MeToibl 3JIEKTPOHHOW MUKPOCKOITHH-CIIEKTPOCKOIIHH;

C3M — Ckanupyroiasi 30H10Basi MUKPOCKOIIHS,

OM — Ontrueckue METObl IMAarHOCTUKY U aHAJIM3a MUKPO- U HAHOCTPYKTYP.

Heob0xoaumo BeIOpaTh TeMy KypcoBoi padoTsl u3 Tpex (DM, C3M, OM).

Janee HeoOXOIMMO BBIOpaTh HOMEP BapUaHTa, OTHOCSIIErocs K BbIOpaHHOMN
TeMe. BapuaHTBI HE mepecekaroTcs! OTO 03HA4aeT, 4To KaXkaas Iapa CTyAEHT — Ba-
puaHT yHuKaibHa. O0NagaTesieM KaKI0r0 YHUKAJIBHOTO BapyaHTa SBISETCS TIEPBBIMA
CTYJI€HT, BbIOpABILIMI BapUAHT.

B cooTtBercTBUM ¢ TeMOW KypcOBOM pabOThl U KOHKPETHOM 3a7adyeil CTYICHT
UUIET JINTEpaTypy Mo 0azaM JaHHBIX

https://www.elibrary.ru/defaultx.asp?,

https://journals.ioffe.ru,

https://scholar.google.ru/schhp?hl=ru,

a Takke B JIIOOBIX MOMCKOBUKAX MO KJIIOYEBBIM ciioBaM. B citydae cyrmiecTBeH-
HBIX 3aTPYJHEHMI B MMOUCKE JINTEPATYPHI CIEAYET OOpaTUTHCA K MPENOJaBaTENIO.

[IpumepHbIe TEMBI KypCOBOM PabOTHI:

oM

* Knaccudukanus MeTol0B HCCIEIOBAaHUS MaTEPHAIOB U CTPYKTYp C HC-
II0JIb30BAHUEM AJIEKTPOHHBIX ITy4YKOB. [Iprmepsl.

* [Toaroroska o6pasuos 1js [I9M. [Ipumepsr.

* HeoOxoaumo onpeaenuTh TONIIUHBI CIOEB U HIEPOXOBATOCTh BHYTPEHHUX
rpanuil pasnena B rerepoctpykrype 10x(GaAs/AlGaAs) Ha TOANIOKKE KPEMHUS.

C3M

* OcoOEHHOCTH aTOMHO-CHUJIOBBIX MHUKPOCKOMOB. Pa3IUYHBIX MPOU3BOJIUTE-
nen. XapaktepucTtuku. [IpumMepsl uCoabp30BaHus.

* BiiusHue konedaTenbHbIX XapaKTEpPUCTUK KaHTHIIEBEPA HAa KayecTBO U300-
paxenusi. Beibop pexuma koneOaHuii KaHTHIIEBEpa ISl TOTYYEHUST N300paKeHU B
paznuyHbIX Mojax padbotel ACM.

* HeoOxoaumo 3aperucTpupoBaTh PEKOHCTPYKIMIO MOBEPXHOCTU KPEMHUS
(111).

OM
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* CnexTpaJbHble METOAbl JWAarHOCTUKUA HAHOCTPYKTYDP: JIJUIAIICOMETPHUS.
@U3NYECKUI NPUHLIUI PAOOTHI, ONTUYECKUE CXEMBI.

* UnTepdepomerpus s in-situ AMATHOCTUKY TOJILMHBI IJIEHKU B MPOLIECCEe
ocaxxeHus. O6opynosanue. [Ipumepsi.

* HeoOXxoaumMo M3MEpUTh MOIJIOIIEHUE CTPYKTYp, MCIONB3YyEeMbIX B (HOTO-
BOJIbTAaUKE M OOPAa30BaHHBIX BEPTUKAIbHBIMH HAHOCTEPKHSAMU InP paznuuHol 1mu-
HBI Ha MTOJJIOXKKE.

[Ipu oTCyTCTBHM Kako-IMOO M3 YacTe KypcoBOW pabOTHI, paboTa CUHTACTCS
HE BBITNIOJHEHHOM U ITOIYYaeT OLICHKY «HEYIOBIECTBOPUTEILHO.

3.25.  Mooenuposanue 6 cpede Komcon myremughuzuxc (Simulation using
COMSOL Multiphysics)

KypcoBas pabdota no npenmery «MoaenupoBanue B cpeae Komcon mynstudu-
3UKC» BBITIOJHSETCS B 2 cemMecTpe 1-ro Kypca cTyieHTaMu, 00y4YaloIIMMHUCS B paMKax
MarucTepckoit mporpamMmel «Engineering of modern materials for information tech-
nology, renewable energy and sensing» («Pa3paboTka COBpEMEHHBIX MaTEPHAJIOB JIJIS
yCTPOUCTB MH(GOPMAIIMOHHBIX TEXHOJOTUH, BO30OHOBISIEMBIX UCTOYHUKOB SHEPTUU
U CEHCOPUKW») HampapyieHUs: moaArotoBku 11.04.04 «DneKTpoHHKAa U HAHORJIEKTPO-
HUKAa.

PabGota cocTouT U3 ABYX YacTel — TeOpeTUYECKON U pacdyeTHoU. B 3amanum Ha
KypCcoByI0 paboty B rpade «VcxomHbie qaHHbIe» HEOOXOIUMO YKa3aTh HOMEp Bapu-
aHTa W YHCJICHHBIC 3HAYCHUSI UCXOJIHBIX MapaMeTPOB 3aJa4yM, a TaKKe 3aJaHHbIC Ma-
pametpsl Mmoienu. B rpade «Ilepeuenn BOpocoB, MoajieKalmx pa3padoTKe» yKa3bl-
BaeTCsl MIEPEUYCHb BOMPOCOB ISl PACCMOTPEHUSI B TEOPETUUECKOW 4YacTH, JaHHBIN B
YCJIOBUY BapHaHTAa.

B teopeTnueckom pazzene He0OX0AUMO MOAPOOHO PACCMOTPETh TEOPETUUECKHE
BOIPOCHI, JIEkKAIME B OCHOBE METOAUKH MOJEIUPOBAHUS, KOTOPYIO IUIAHUPYETCS
MIPUMEHSATh, a TAK)KE BOIPOCHI MPUHIIUIIOB PaOOThl YCTPONUCTBA WJIM AJIEMEHTa, MO-
JIeJTh KOTOPOTO Oy/eT uccienaoBarbes. [lepeueHb BOIPOCOB /IJisi pACCMOTPEHUS B TEO-
peTUYECKOM YacTu, JaHHBIN B YCIIOBUM BapHaHTa, SIBJSETCS MPUMEPHBIM €0 MOYHO
U HEOOXOIUMO PaCIIUPUTh. DTOT pa3iesl KypCcoOBOM pabOTHI TakKe JODKEH OBITh
HaIlMCaH CAMOCTOSITENIbHO — BO3MOXKHA MPOBEPKA Yepe3 CUCTEMY «AHTHUILIArHAT) C
IIEJIBI0 TIPOBEPKH KOMMMPOBAHMS UYKHX MaTepuaioB 0e3 Bamei TBopueckoit nmepepa-
OOTKH UX.

HecmoTpst Ha TO, 4TO MepeueHb BOMPOCOB AJIsl PACCMOTPEHHUSI B TEOPETUUYECKOM
4YacTH, JaHHBIA B YCIOBUHM BapuaHTa — 3TO, KaK MPABUIIO, Pa3pO3HEHHBIH HA00p TeEM,
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M3JI0KEHUE JOJDKHO OBITH IJIABHBIM M CIIUTHBIM. DTO JOJDKEH OBITh €MHBINA TEKCT, B
pamMKax KOTOPOTO JAIOTCS OTBETHI B TOM YHCJIE U Ha MOCTAaBJICHHbIC B 3aJlaHUU BO-
HPOCHI, a TAKKE MPOCIEKUBAETCS JIOTUYECKasi CBSA3b CO CIEAYIOLIEH YacThIO.

Bropas, npakTuueckas, 4acTb KypcOBOM paOOThI MPEACTABISAET cO00M moapo0-
HOE pelIeHNE MTOCTABICHHON 3a1aun. B maHHO# YacTy TOKHBI ObITH MOAPOOHO OIH-
CaHbl 3TaIbl MPOBEACHUS MOJCIUPOBAHMUS, MPEACTABICHB CKPUHILIOTHI TOCTPOCHHOMN
2D/3D monenu, CKpUHIIOTHI NOJYYEHHON KOHEYHO-3JIEMEHTHOM CETKH C OTMCAaHUEM
e mapamMeTpoB, a TAaK)Ke OMMCAaHbI MMapaMeTpbl MAaTEPHAJIOB, MCIIOIb30BAHHBIE MPHU
MOJICIMPOBAHUH U MapaMeTpbl HACTPOEK peratess (eciau MPOBOIMINCH TapaMeTpu-
YECKHUE pacyeThl WM pacyeThl BO BpeMEHHOU oOiacTtu). Eciu TpeboBanock 3a1aHu-
€M, JIOJKHBI ObITh OCTPOEHBI IPAPUKU 3aBUCUMOCTEHN WIIM KapTUHBI pacipeesIeHUs
TpedyeMoro napamerpa 1no o0bemMy/mOBEPXHOCTH UCCIEAYEMOTO OOBEKTa WM MPO-
BeJIcHa JOIOJIHUTENbHAs 00paboTKa MOJyYeHHBIX pe3ynbraToB. Ilo pesynbratam
HEOOXOUMO CJeNaTh BBIBOABI O TOBEICHUHM HCCIEIyeMOro OOBEKTa B 3aJaHHBIX
YCIIOBUSIX B paMKax MOJEIIH.

[Ipu otrcyTcTBUU KaKoW-IMOO M3 YacTel KypcoBOM pabOThI, paboTa cuuTaeTCs
HE BBINOJIHEHHOH U MOJIy4aeT OLIEHKY «HEYI0BICTBOPUTEIBHOM.

3.2.6. Mooenuposanue u npoekmuposanue MUKpo- u HAHOCUCmeMm

KypcoBas paborta no npeamery «MoJaearupoBaHue U TPOEKTUPOBAHUE MUKPO- U
HAHOCHCTEM» BBINOJIHAETCSA B 7 ceMecTpe 4-ro Kypca CTyJEHTaMH, 00y4aroluMUCs
M0 HaIpaBJICHUIO MOAroToBKU OakanaBpoB 28.03.01 «HaHOTEeXHONIOTMH U MUKPOCH-
CTEeMHasi TEXHUKa» B pamkax npoduiisi «Du3nka U TEXHOJIOTUH HAHOCHUCTEM.

Pabora coctout u3 AByX yactei — TeopeTudeckor u pacuetHoi. [loaTromy B 3a-
JAaHUU Ha KypcoBYyIO pabotry B rpade «lcxonHbie HaHHBIE» HEOOXOAMMO YKa3aTh
HOMEpP BapuaHTa U YUCJICHHbIC 3HAUEHMs mapameTpoB 3anaud. B rpade «llepeuenp
BOIIPOCOB, MOJUJICKALINX pa3pabOTKe» yKa3bplBaeTCs NEpeYeHb BOIPOCOB IS pac-
CMOTPEHHUSI B TEOPETUUECKOMN YaCTH, TaHHBIN B YCIIOBUU BapUaHTA.

B teopernueckom paszzene He0OX0UMO MOAPOOHO PACCMOTPETh TEOPETUUECKUE
BOIPOCHI, NPUOTMKEHHbIE K TEME KypcOBOW pabOThl B pamMKax AMCHUILIAHEL. [lepe-
YeHb BOMPOCOB [IJIS PACCMOTPEHUS B TEOPETHUUECKON YacCTH, JaHHBIA B YCIOBHM Ba-
pUaHTa, SBJISETCS MPUMEPHBIM €r0 MOKHO U HEOOXOJMMO PaCIIUPHUTh. DTOT pasien
KYpPCOBOM pabOTHI TaK)Xe JOJDKEH OBITh HAITMCAH CAMOCTOSATEIHLHO — BO3MOYKHA TIPO-
BEpKa Yepe3 CUCTEMY «AHTUILIArHaT) C LUEIbI0 MPOBEPKU KOMUPOBAHUS UYKUX Ma-
TepuanoB 0e3 Bareit TBopUeckoit mepepadOTKH HX.

HecMoTps Ha To, 4TO mepeyeHb BONPOCOB /JIsi pACCMOTPEHUSI B TEOPETUUECKOM
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94acTH, TaHHBIA B YCIIOBUU BapuaHTa — 3TO, KaK MPaBUJIO, Pa3pO3HEHHBIN HAOOP TeM,
W3JI0KCHHUE JOJKHO OBITh IJIABHBIM U CIUTHBIM. DTO JOJDKEH OBITh €AMHBIA TEKCT, B
pamMKax KOTOPOTO Nal0TCsS OTBETHI B TOM YHWCJIC M HA IOCTaBJICHHBIC B 3aJlaHUU BO-
MIPOCHI, & TAKXKE MPOCICKUBACTCS JIOTHUECKAs! CBSI3b CO CIEAYIOIICH YacThIO.

Bropas, mpakTudeckas, 9acThb KypcOBOM pa0OThI MPEACTABISET COOOH mOIpo0-
HOE pPEIICHUE MOCTaBIEHHOMN 3ama4un. B paMkax pernieHust JOMKHBI OBITh MOTyUYEHBI
COOTBETCTBYIOIIME PE3YNbTAThI, a TAKXKE OMUCAHBI METOAUKHA U HHCTPYMEHTApPHIA,
MTO3BOJIMBIINI TIOJIYYHTh JaHHBIC Pe3ynbTaThl. Ecim TpeGoBanioch 3agaHueM, JTOIIXK-
HBI OBITh MOCTPOCHBI TpadMKN 3aBUCUMOCTEH WIIM KapTHHBI pacipe/esieHus Tpedye-
MOTI0 MapaMmeTpa 1Mo 00bemMy/IOBEPXHOCTH UccieayemMoro oobekTa. I1o pesynbraTtam
HEOOXOJMMO CHENaTh BBIBOJBI O IMOBEIECHUU HCCIIENyeMOTO OOBEKTa B 3aJIaHHBIX
YCIIOBUSIX.

[Ipu oTcyTcTBUM Kako-IHOO M3 YacTel KypcoBOW palbOThl, paboTa CUMTAETCS
HE BBITIOJITHEHHOH | TIOJTy4JaeT OICHKY «HEYAOBICTBOPUTEIHHOY.

3.2.7. Mooenuposanue u npoeKmuposanue 31eMeHMOE 3IJ1eKMPOHHOIU
KOMNOHEHMHOU 6a3vl

KypcoBas pabora no npeamery «MojenupoBaHie U IPOEKTUPOBAHUE DJIEMEH-
TOB DJICKTPOHHOW KOMIIOHEHTHOM 0a3bl» BBITIOJNHSETCS B / ceMecTpe 4-To Kypca CTy-
J€HTaMH, OOy4YaloIIMMHUCS 10 HAaMpaBlIE€HUIO MOATroTOBKM OakanaBpoB 11.03.04
«INEeKTPOHUKA U HAHODJIEKTPOHHUKA» B paMKax npoduis « HaHodIeKTpoHHKaY.

[lens pabGoThl - ocBoeHHE MPOPECCUOHATLHONW Cpellbl aBTOMATHU3UPOBAHHOTO
MPOCKTUPOBAHUS IU(MPOBBIX CXEM M COBEPIICHCTBOBAHME HABBHIKOB pPa3pabOTKU
AIEKTPOHHBIX YCTPOMCTB. B TOM umcie: ocBOeHUE Ha MPAKTUKE MPOCTHIX U HATJISAI-
HBIX MPUMEPOB CAMOCTOSTEIHLHOM pa3pabOTKU YCTPOMCTB HAa OCHOBE CEPUNHO BHI-
MyCKAEMBbIX MOJIYMPOBOJHUKOBBIX MPUOOPOB U MHTETPATBHBIX CXEM, COBEPIIIEHCTBO-
BaHME HAaBBIKOB CO3JIaHUS MOJCIIM KOHCTPYKIIUU M pacyeTa dIEKTPOPU3NISCKUX Xa-
PAKTEPUCTUK TOJIEBOIO TPAH3UCTOpPAa HA OCHOBE HAHOCTPYKTYpbI, COBEPIIECHCTBOBA-
HUE HABBIKOB CO3JaHUsl MOJIETN KOHCTPYKIIUU U MOJEIUPOBAHUS MUKPOAIJIEKTPOME-
XaHUYECKUX CUCTEM U JIp.

B xone BeImoTHEHUS pabOTHl HEOOXOIUMMO:

¢ licnonib3ysi COOTBETCTBYIOIIYIO 3aJJaHUI0 MPO(ECCUOHATBHYIO Cpedy Mpo-
E€KTUPOBAHUS CO3/1aTh U BBIMOJHUTH CO3JaTh MIPOEKT MOJICTUPOBAHUS.

¢ [IpoBectu pacdeThl AJIisl ONpECICHUsT XapaKTePHBbIX MapaMeTpOB YCTPO-
CTBa.

¢ BeiBecTH pe3ylibTaThl pacueToB
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¢ OhopMUTH NOSICHUTENbHYIO 3aUCKY.
[IpuMepHBbIE TEMBI KypPCOBBIX padoT:
» Tlpuopurernsii mudparop ais 16-tu paspsanoro myrosoro LAIL
» CHaBUTOBBIN PETUCTP C JIMHEWHON 00OpaTHOU CBS3BIO.
* Cuyerunk /[>KOHCOHA.
* CyMMarop ¢ yCKOpEHHBIM IEpEHOCOM Ha 4 pazpsija.
* 16-Tu pa3psaHbIiA CyMMaTop € MPOITYCKOM IepeHoca.
* PesuctusHbiil PY nepexiroyarenb ¢ KOHCOIbHON OAKOM.
* buMeraiunueckuil TENMI0BON NPUEMHUK U3ITYUCHUS.
* MoaenupoBaHue BIXOAHBIX XapAKTEPUCTUK TPUAKA.
*  MogenupoBaHue CXEMBI C CEMUCTOPOM.

3.2.8.  Mooenuposanue mamepuanos u  IIEMEHMO8 MUKPO- U
HAHOCUCMEMHOU MeXHUKU

KypcoBas pabora mo npeamery «MoJenupoBaHUEe MaTEpUAIOB U 3JIEMEHTOB
MUKPO- ¥ HAHOCHCTEMHOW TEXHHUKW» BBHIMOIHIETCS BO 2 cemecTpe l-ro Kypca cTy-
JICHTaMH, OOYYalollMMHCS T10 HAMpaBICHUIO MOATOTOBKM Maructpo 28.04.01
«HaHoTexHOIOTMM M MHUKpPOCHCTEMHAas TEXHHWKa» B pamkax mpoduis «DPusuka u
TEXHOJOTMH HAaHOCUCTEM.

Lens paboThl - OcBOEHHE MPOPECCHOHAIBHON CpeAbl MOACIUPOBAHUS CTPYK-
Typbl U CBOWCTB HAaHOMATEPHUAJIOB W COBEPIICHCTBOBAHUS HABBIKOB HCCIIEIOBAHUS
HaHOMaTepHasioB. B Tom umcie: BRIOOpP 3a/1ay, pemaeMbIX METOIaMi KOMITBIOTEPHO-
ro MOJIEJIMPOBaHUS; BBIOOpP aJ€KBATHOTO METO/a MOJAEIMPOBAHUS; aHAJIN3 MOJIydae-
MOU B pe3yJibTaTe MOJAEIUPOBaHUs MH(POPMAIIMU U 00JIaCTU €€ IPUMEHU-MOCTH; BbI-
O00p MOTEHLHMAJIOB MEXATOMHOTO B3aUMOAECUCTBHS Ui MOJENeld pa3HO-TO THIIA;
OILIEHKAa TOYHOCTHU MOJTY4aeMbIX pPe3yJbTaTOB; BEIOOP MakeTa MporpaMM AJIsi MOJEIH-
POBaHUS Pa3IMYHBIX MATEPUATIOBEIUECKUX 3a[a4; OTpPAaHUYCHUS, HAKJIaIbIBAEMbIC Ha
MOJICTTUPOBAHHUE CYIIECTBYIOIINM KOMITBIOTEPHBIM 000PYIOBAaHUEM U JP.

B xone BeImomHEHNS pabOThI HEOOXOIMMO:

¢  Hcnonb3ys COOTBETCTBYIONIYIO 33/IaHUI0 MPOGECCHOHATBHYIO 3aady MO-
JICTUPOBAHUS BHIOPATH MOIXO SN JIs €€ PEIICHUS METO ] MOJISTTUPOBAHMSL.

¢  BrpiOpaTh HEOOXOAMMBIE 711 MOJCITUPOBAHMS 33/1a4M UCXOIHBIC TaHHBIC.

¢ OOcyauTth pe3ynbTaThbl, KOTOPbIE MOTYT OBITh MOJTY4YEHBI B pe3yJIbTaTe pac-
YEeTOB U MPEJIEITbl HX TPUMEHUMOCTH.

¢  Hanwucars otuer.

[IpumepHbIe TEMBI KYpPCOBBIX padoT:
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*  Pacuer B3auMOAEHCTBHS BHEAPEHHBIX ATOMOB B TBEPAOM PAacTBOpPE BHEM-
pEHUSL.

*  Pacuer aroMHOW CTPYKTyphl I'paHul] 3epeH pa3zHoi opueHTauuu B ['TIK
KPHUCTAJUINYECKOU PEILETKE.

*  MogenupoBaHue aTOMHOU CTPYKTYpbI B YIIOPSIAOYEHHOM TBEPJOM pacTBO-
p€ KuciIopoa B TaHTaJIE.

*  TepMoamHaMHKa TBEPJOTO PACTBOpA BHEIPEHHUS KUCIOPO/1a B BAHAUU.

*  MogenupoBanue penakcanuu CHyka B pactBope Nb-O.

. MonenupoBanue penakcanun OuHkenbmTerina-Po3uHa.

3.29. Mooenuposanue cmpykmypol u C60ICHE MAMEPUANLOEB

KypcoBas pabdota no npenmery «MoaenupoBaHue CTPYKTYpbl U CBOICTB MaTe-
pHAJIOB» BBINOJHSETCA BO 2 ceMecTpe 1-ro Kypca CTyleHTaMH, OOy4YarolUMUCs IO
HaIIpaBJICHUIO NTOATOTOBKM MaructpoB 28.04.01 «HanoTtexHONOrMM M1 MUKPOCHUCTEM-
Has TeXHUKa» B pamkax npoduis «Dusuka U TEXHOJIOTUH HAHOCUCTEM.

Llens paboThI - OCBOEHUE MOJEIUPOBAHUS CTPYKTYPBI U CBOMCTB MaTEPHAIIOB U
COBEpIICHCTBOBAHMUSI HABBIKOB UCCIIEJOBaHUsI HAHOMaTepuaioB. B Tom uucie: BIOOp
3a/1ay, pelaeMbIX METOIaMH KOMITbIOTEPHOTO MOJEIMPOBAHUS; BBIOOP aJ€KBATHOIO
METO/Aa MOJEIMPOBAHUS;, AHAINA3 IOJYy4aeMOM B PE3ysNbTaTe MOJEIUPOBAHMS WH-
dbopmanuu 1 00JaCTH €€ MPUMEHUMOCTH; BHIOOP MOTEHIIMATIOB MEXKAaTOMHOTO B3au-
MOJAEUCTBUS JUIsl MOJIETIEH PA3HOTO TUNA; OLIEHKAa TOYHOCTHU IOJIy4aeMbIX PE3yJIbTa-
TOB; BBIOOp MaKeTa MpPOrpaMM JUIsl MOJIEIUMPOBAHMS pPa3-JIMYHBIX MaTepuaioBeaye-
CKHMX 3a/1a4; OIPAHMYECHHUs, HAKJIaJbIBAEMbIE HAa MOJIEIMPOBAHME CYIIECTBYIOIIUM
KOMITbIOTEPHBIM 000PYI0BAHUEM U JIP.

B xone BeimotHEHNS pab0Thl HEOOXOIUMO:

¢  Hcnonw3ys COOTBETCTBYIOUIYIO 3aIaHUI0 MPO(PECCUOHANIBHYIO 3aJa4y MO-
JeJIMPOBAHUS BHIOPATh MOIXOIAIINN AJIs €€ PEeHIeHHsI METO MOJIETUPOBAHUSI.

¢  BriOpaTh He0OXOIUMBIE AJI1 MOACIIUPOBAHUS 33/1a4U UCXOHBIEC JaH-HBbIE.

¢ OOcyauTth pe3ynbTarhbl, KOTOPbIE MOTYT ObITh MOJIYYEHBI B pe3yJIbTaTe pac-
YETOB U MPEEbl UX IPUMEHUMOCTH.

¢  Hanwucars otuer.

[IpumepHbIe TEMBI KypCOBBIX padoT:

*  OnpeneneHue METOJaMHU MOJAEIUPOBAHUS TEPMOJMHAMUYECKHX NapameT-
POB TBEPJIOTO PAaCTBOPA BHEJIPEHUS KUCIOPOa B TAaHTAJIE.

*  Pacuer B3aMMOJENCTBHS BHEIPEHHBIX aTOMOB B TBEPJIOM PacTBOpPE BHE[-
peHus.
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*  Pacuer aTOMHOW CTPYKTYpbl I'paHMIl 3€peH pa3Hoil opueHTanuu B OLIK
KPHUCTAJUINYECKOU PEILETKE.

*  MogenupoBanue TeMIEpaTypHO 3aBUCHUMOCTH MapaMeTpoB Auddy3un
KHMCJIOpOJA B NAJUIAINH.

*  MogenupoBaHue aTOMHOU CTPYKTYpbI B YIIOPSAOYEHHOM TBEPJIOM PACTBO-
pe KHCIopoaa B TaHTAJE.

*  Mogaenupoanue penakcanuu CHyka B pactBope Nb-O.

*  MogemupoBanne penakcaunu DuHkenbmTeHA-PO3MHA B ayCTEHUTHBIX
CTaJISX.

3.2.10. IlepcnexmugHble MexXHON02UU MUKDPO- U HAHOIIEKIMPOHUKU

KypcoBas pabota no npenmery «llepcrieKTUBHBIE TEXHOJIOTMH MUKPO- U HaHO-
AJIEKTPOHUKWY BBIMOIHSETCS B 3 ceMecTpe 2-To Kypca CTyASHTaMU, 00y4YaroMMHCS
II0 MarucTepckou mnporpamme «TexXHOIOrMM W YCTPOMCTBA MHMKpPO- W HAaHO-
AIEKTPOHUKW» B paMKax HaIpaBlICHHUs MOAroToBKM Maructpos 11.04.04 «3nektpo-
HUKA W HAHOAJIEKTpOHUKa». Llenpto paOOThl SBISETCA MOJYyYEHUE MPAKTHUYECKUX
HABBIKOB CaMOCTOSITEJIbHOTO HCCIIEAOBAHUS B O0JIACTU COBPEMEHHBIX TEXHOJIOTH,
MaTepHuaioB U METOJOB aHAJIM3a UX CBOMCTB. DKCIIEpUMEHTAIbHAs YacTh pa0OThI KaK
MPaBUJILHO BBITIOJIHIETCS B HAYYHO-0Opa30BaTEIbHOM IEHTpe «TeXHOJIOTHYECKH
HEHTP PTY MUPDA (https://www.mirea.ru/about/the-structure-of-the-
university/scientific-structural-unit/scientific-educational-center-technological-
center/). B HOIl «TexHonornyeckuii 1eHTp» UMEETCs COBPEMEHHOE CIICIIMATN3UPO-
BaHHOE 00Opy/JOBaHHE, B TOM YHUCIIE: XUMUYECKas jJabopaTtopusi sl paboOTHl ¢ Me-
TaJUIOPTAHUYECKUMHU COEMHEHUSIMU BBICOKOM CTEMEHU YMCTOTHI, TEXHOJIOTHYECKUI
Y4acTOK C JIOKaJIbHOM YHMCTOW 30HOW (YCTAHOBKA MJII HAHECEHUS IUJIEHOK METOJIOM
uentpudyrupoBanus Laurell, yctanoBka Hotplate/Coolplate, auddy3nonnsie neuw,
YCTaHOBKa OBICTPOTO TEPMHUECKOIO OT)KUTa, YCTAHOBKAa aTOMHO-CJIOEBOIO OCaX/[e-
HUs), U3MEPUTENIbHOE 000pyAoBaHue (MHOTO(YHKIIMOHATIBHBIN KOMIUIEKC ISl U3Me-
peHus M aHanu3a AekTpodusudeckux xapakrepu-ctuk MDC, cuctema uzmepeHuit
ANEKTPOPU3NYECKUX XAPAKTEPUCTUK CErHETOdIeKTpruueckux MarepuaiioB aixACCT,
HNK-®ypbe crekTpoMeTp, MHOTOBOJHOBAs JUMIicoMeTpuueckas cuctema). Ilo co-
IJIACOBAHMIO C MPENOIaBaTeieM BO3MOKHO BBIMOJHEHUE KYPCOBOM pabOThI B APYTUX
Hay4HBIX JJabopatopusx kadenpsl «HaHOITEKTPOHUKAY) WM BHEITHUX WHCTUTYTAaX H
MpEANPUATUSIX. B OTIENbHBIX Cy4asix, €CIU CTYJEHT HE MOXET B CHIIy OINpeeseH-
HBIX 00CTOSITENILCTB MOCEIATh JIA0OPATOPHH, pabOTa BBHITIOJIHSAETCS C UCIIOJIb30BAHU-
€M JIUTEpPaTypPHBIX UCTOYHUKOB U PECYPCOB CETU UHTEPHET.
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3amaHue Ha KypcoBYHO paOOTy BbIOMpAeTcsl CTYIAEHTOM M3 CIHUCKa 3aJaHHil,
MpeiaraeMoro MpenojiaBaTelieM Ha TMEPBBIX 3aHITUSAX MO JAaHHOW IUCIUIUIMHE.
JIaHHBIN CHHUCOK €KErOJHO KOPPEKTHPYETCS, OTpakas BO3MOKHOCTH MaTe€pUaIIbHO-
TEXHUYECKON 0a3bl U aKTyaJIbHbIC HAMPABICHUS BBIMOJHSIEMBIX HAYYHBIX HCCIIEI0-
BaHWil. Hike mpuBeieH MpUMEpPHBI OPUEHTHUPOBOYHBIN MEPEYEHb TEM I KypCO-
BOI1 paboTHI B 3 cemecTpe.

TemaTtuka kypcoBbIX padoT, BeinoiaHsieMbix B HOLL « TexHomornueckuit ieHTp»:

e [IneHko0Opa3yromue pacTBOPHI JJIsl MOJIYUSHUS TIIIEHOK OpraHOCHIIMKAHBIX
CTEKOJI. 3a/1aHKe Ha KypCOBYIO pabOTy: aHATUTUYECKUN 0030p MO 30JIb-T€JIb METOTY
(dbopMHUpOBaHUS TOHKHUX IUIEHOK. PacueT cepuu mieHKooOpa3yronmx pacTBOPOB s
MOJYYEHUS] TOHKUX TUICHOK METUI-MOAU(PUIIMPOBAHHBIX CHJIMKATOB C U3MEHSIEMBIM
YUCJIOM TEPMHUHAIBHBIX METUJIBHBIX Tpynm. PactBop dbopmMmupyercs myrem coruapo-
nu3a tetpameTokcucmwiana (T20C) u metuntpudTokcucuiana (MTOOC) B opranu-
gyeckoM pactBoputene. Coaepxxanne MTO0C: 0, 20,40,60,80,100 06.%. PacuéT 06b-
€Ma HMCXOJHBIX MPEKYPCOPOB M COOTHOIICHUSI YUCIAa METWIbHBIX TPYII K aroMam
KPEMHUSI IO MOJIBHOMY OTHOIIEHUIO BOJIBI (KUCJIOTBI) K UCXOJHBIM QJIKOTOJATAM U
cojiepkanuto TBepJoi ¢aswl. [IpoBecTH CHUHTE3 TIEHKOOOPA3YIOIIUX PACTBOPOB,
HAaHECEHUE, CYUIKY U OTKUI TUieHOK. [IpoBecTn m3mepeHus: TOJNIIMHBI, yCaaKH TOJ-
IIMHBI, noka3atens npenomieHus, UK-cnektpos. OueHuTs, Kak OyAyT U3MEHSIThCS
cBocTBa (hOpMHUPYEMBIX IICHOK TipH yBenudeHuu noau MTIOC.

® DJUIUIICOMETPUYECKUN KOHTPOJIb TOHKUX IUIEHOK. 3aJlaHUE Ha KypPCOBYIO
paboTy: aHATUTUYECKUU 0030p MO DILTUIICOMETPUU M TEXHOJOTHSAM IUAJIEKTpUYe-
CKHX IJIEHOK. PacueT u MojenpHas 00paboTKa JaHHBIX AJUTUIICOMETPUUYECKUX H3Me-
peHuil TOHKUX TUIeHOK. [IpoBeneHne uamepeHuit cepuu oOpasioB, MOTYUYEHHBIX U3
Pa3JIMUHBIX TIJICHKOOOpa3yromux pactBopoB. [locTpoeHre u aHaau3 3aBUCUMOCTEH
TOJIIIMHBI, TTOKA3aTeNs MPEJIOMIICHUS U YCAJKU TIEHOK MPU TepMOOOpaboTKe B 3aBU-
CUMOCTHU OT cOCTaBa. BBIBOJIbI MO M3MEHEHUIO OCHOBHBIX MapaMETPOB IUICHOK B 3a-
BUCHMOCTH OT COCTaBa IJIEHKOOOPA3yIOIIET0 pacTBOpa ¢ aHAJIM30M BO3MOXKHBIX Me-
XaHU3MOB.

e KOoHTpOJIb TUAIEKTPUUECKUX TOHKUX IIJICHOK HAa KPEMHUU METOJIOM BOJIBT-
(hapaaHbIX XapaKTEPUCTHK. 3a/laHUE HA KYPCOBYIO paboTy: aHATUTUYECKUH 0030p 10
METOIY BOJBT-(apaJHbIX XapaKTEPUCTUK U TEXHOJOTUSIM TOTYyUCHUS TUDIICKTpUIE-
CKHMX TUUICHOK. PacueT u MojenbHas oO0paboTKa JaHHBIX W3MEPEHUN BBICOKOYACTOT-
HbIX (4actota TectoBoro curtana 100 — 500 xI'11) BombT-(hapagHbIX XapaKTePUCTUK
TOHKHUX TIJICHOK Pa3JIMYHOTO COCTaBa M CTPYKTYPhl. AHAJIN3 3aBUCUMOCTEH TUAJICK-
TPUYECKOMN TIPOHUIIAEMOCTH, (PMKCUPOBAHHOTO 3apsijia, MOJBMKHOTO 3aps/ia, IIOTHO-
CTH MOBEPXHOCTHBIX COCTOSIHUM OT COCTaBa U CTPYKTYPHI IUIEHOK. BrIBOABI O MeXxa-
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HU3MaM U3MEHEHHUs dJIEKTPUYECKUX MapaMeTPOB TOHKUX IUICHOK.

e KOHTpOJIb CcOCTaBa OPraHOCWIMKATHBIX IUIEHOK Ha KPEMHMEBBIX IOJJIOK-
kax meronoM MK-crnekTpockonuu. 3ajlaHie Ha KypCOBYIO padOTy: aHAIUTUYECKHMA
0030p no MK-cnexkTpocKonmuu U TEXHOJOTUAM (POPMHPOBAHUS OPTaHOCHIIMKATHBIX
wieHok. Pacmmpposka MK-ciekTpoB TOHKMX AMAIEKTPHUUECKHUX IUICHOK. YKa3aTb
XapaKTEepHbIE JIMHUU TOTJIOIIEHUS U OTHECTH K THIAaM KOJeOaTelIbHBIX JBUKECHHM.
[IpoBecTH CpaBHUTENIbHBIA aHAIU3 XapPAKTEPHBIX CHEKTPOB IS IJIEHOK Pa3Iu4HOrO
COCTaBa M BHYTpPEHHEH CTpyKTyphl. Clenars BBIBOABI O BO3MOYKHOCTH IPUMEHEHUS
IJIEHOK JIAHHOT'O COCTaBa B TEXHOJIOTMH MUKPO3JIEKTPOHHOTO MPOU3BO/ICTBA.

e KOHTpOJIb CTPYKTYpBI AUAJIEKTPUUYECKUX TOHKHUX IUIEHOK Ha KPEMHHEBBIX
nomoxkkax merogom MK-cnexkrpockonuu. 3agaHue Ha KypcoBYIO paOOTy: aHaJIUTH-
yeckuil 0030p no MK-cnekTpockonuu M TEXHONOTHSIM AUAJIEKTPUUECKHUX IJICHOK.
IIpoBenenne uccnenopanuit MerogoM NK-cnekrpockonuu. Koppekuus 6a30Boi u-
Huu. [IpoBeneHne NEKOHBOIIOLMU OCHOBHOTO W JIPYTMX AHAJIU3UPYEMBIX IHKOB.
[IpoBecTH CpaBHUTENbHBIA aHATU3 XapPAKTEPHBIX CHEKTPOB IS IJIEHOK Pa3jIM4yHOrO
COCTaBa W BHYTpPEHHEH CTpyKTyphl. Clenars BBIBOABI O BO3MOKHOCTU IPUMEHEHHUS
IJIEHOK IAHHOTO COCTaBa B TEXHOJIOTMH MUKPO3JIEKTPOHHOIO MPOU3BOCTBA.

e lccinenoBanue mpoiiecca ruapodoOu3anuu MOPUCTHIX OPraHOCUIUKATHBIX
IJICHOK. 3a/laHie Ha KypCOBYIO pa0OTy: MPOBECTH aHAJIU3 JIMTEPATYPHBIX UCTOYHU-
KOB B 00J1acTH MOCT(YHKIIMOHATBLHON 00paboTKH MOpPUCTHIX low-k auanekTpuxos.
UccnenoBars BausiHue mapoB rekcametwigucuiazana (HMDS) na nmopucrtyro opra-
HOCHUJIMKATHYIO IJIEHKY ¢ MOCTUKOBBIMHU (METUJIEHOBBIMH, 3TUJICHOBBIMU WM (PEHU-
TuAeHOBbIMU) Tpynnamu. [IpoBecTu aHalivu3 M3MEHEHUN CHEKTPOB MOTJIOMICHUS C
o1leHKOM ruapododoHOCcTH TIeHKHU. [IpoBecTr ananu3 BiusiHUS 00padoTku low-k mu-
anekTpuka B napax HMDS Ha snekTpodusndeckue nmapaMmerpsl MyTeM MpPOBEICHUS
M3MEPEHUIM 3aBUCUMOCTEM €MKOCTH CTPYKTYphl OT HampsbkeHus C(V) u 4acToThl
C(f). Cnenatp BbIBOJBI 00 3(PPEKTUBHOCTH MOCTPYHKIMOHATBLHOU 00pabOTKHU MOpH-
CTBIX OPTaHOCUJIMKATHBIX TUIEHOK C MOCTUKOBBIMHU YIVIEPOAHBIMU TPyNIaMH B apax
HMDS.

e QopMHUpPOBAHHWE TOHKUX TIUICHOK JMOKCHJA TUTaHAa METOJIOM AaTOMHO-
CJIOEBOTO OCaXJCHHUA. 3a/laHue Ha KypCOBYIO paboTy: aHAIUTUYECKUH 0030p IO
ATOMHO-CJIOEBOMY OCXKJEHHUIO U OCOOEHHOCTSIM (OPMHUPOBAHUS TJICHOK JHOKCH]IA
tutaHa. [IpoBecTn ocakJeHHE IJIEHOK NPH Pa3IMYHOM YHUCIE LHUKJIOB OCAXICHHMS.
[IpoBecTn n3mMepeHus TOMIMHBI, MOKa3aTeNs mpesioMieHus, emkoctu, MK-cnekTpos.
[TpoBectn omxur wieHok B auanazore 200 — 800°C. TTocTpouTts rpadMKi H3MEHEHHS
OCHOBHBIX XapaKTEpUCTUK IUIEHOK. Crenars BBIBOJIBI O MEXaHU3MAaX OCAXKICHHUSA U
CTPYKTYPHBIX U3BMEHEHUSIX MPU OTIKUTE TUICHOK.
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Tematuka KypcoBbIX padOT /JIsl CAMOCTOSITEIbHOTO BBIITOJIHEHUS:

e MeTobl OCaXAEHU TOHKUX IUIEHOK B MUKPODJIEKTPOHHOM IIPOU3BOJICTBE.
3ajaHue Ha KypCOBYIO padoTy: MO pe3yJibTaTaM aHajlv3a NaTeHTHOW, MPOHU3BO-
CTBEHHOW M HayYHOW JIMTEpATypbl COCTABUTH TAOJIMIy METOAOB OCAKJIEHHUS TOHKHUX
IJIEHOK, HUCIIOJIB3YEMBIX B IOJYIPOBOJIHUKOBOM IIPOM3BOJACTBE. J[JI1 KaXq0ro MeTo-
Jla yKa3aTb MECTO B TexHosormueckoi kapre usrorosiieHns KMOII UC, ocaxnae-
MbI€ MaTepHalbl, TEMIEPATypHBIA AMAMAa30H U JPYTHE TEXHOJOTHYECKHE (PaKTOPHI
(Bo3zelicTBue mia3Mel, Y® u mp.), IUTEpaTypHblil UCTOYHUK. CHenaTh BBIBOJBI O
npumenuMocTH npouecca B FEOL u BEOL npon3BoACTBEHHBIX HUKIIAX.

e MeTol XUMHYECKOTO OCAKICHHS U3 PACTBOPOB. 3aJaHUE HA KypCOBYIO pa-
00Ty: Mo pe3yJibTaTaM aHajiM3a MaTEeHTHOW, MPOU3BOACTBEHHON M HAy4YHOH JUTEpa-
TYpbl COCTaBUTh TAOJHUILy BO3MOKHBIX MaTEpUaJIOB, HCXOIHBIX IPE-KYypCOPOB, XUMU-
YECKUX PEaAKIU, 0OCOOCHHOCTEN CTPYKTYpPBI U AJIEKTPHUUECKUX MapaMeTpoB, MECTa B
TE€XHOJOTMH MUKPOXJIEKTPOHUKH. Crienath BBIBOJBI O chepe MPUMEHUMOCTH METO/1a
B MUKPORJIEKTPOHHOM IIPOU3BOJICTBE.

e MeToa XMMUYECKOT0 OCaXICHHS U3 Ta30BoM (ha3bl. 3ajaHuE Ha KyPCOBYIO
paboTy: Mo pe3ysibTaTaM aHaIn3a MaTEHTHOM, MPOU3BOJICTBEHHON W HAYYHOMU JIUTE-
paTypbl COCTaBUTh TAOJIMIy BO3MOKHBIX MaTEpHUaJIOB, UCXOJHBIX IMPEKYPCOPOB, XU-
MUYECKHX PEaKIHNii, 0COOEHHOCTEN CTPYKTYPHI U JEKTPUUECKUX NTapaMEeTPOB, MECTA
B TEXHOJIOTUU MUKPO3JIEKTPOHUKH. CrenaTh BbIBOABI O chepe MPUMEHUMOCTH METO-
J1a B MUKPOJJIEKTPOHHOM MPOU3BOCTBE.

e MeToa aTOMHO-CIIOEBOT0 OCaXACHUS. 3aJaHue Ha KypCOBYIO paloTy: MO
pe3yJibTaTaM aHAJIM3a MATEHTHOM, MPOU3BOACTBEHHOW M HAYYHOW JIMTEPATYpPBI CO-
CTaBUTh TAOJMUI[y BO3MOKHBIX MAaTE€pHAIOB, UCXOAHBIX MPEKYpPCOPOB, XUMHUYECKHUX
peakiuii, 0cCOOEHHOCTEW CTPYKTYpPbI U AJIEKTpUUYECKUX MapameTpoB. Crenarb BbIBO-
16l 0 cepe NPUMEHUMOCTH METOa B MUKPO3JIEKTPOHHOM MPOU3BOJICTBE.

e CerHeTonNIeKTPUKHU B 3JIEKTPOHUKE. 3aJlaHue Ha KypCOBYIO paboTy: 1O pe-
3yJIbTaTaM aHAJIU3a MAaTEHTHOW, ITPOM3BOACTBEHHON U HAy4YHOM JINTEPATyphl COCTa-
BUTH TAOJIMIy CETHETOAIEKTPUUYECKUX MAaTEepHaIOB, METOAOB (POPMHUPOBAHHUSA, OCO-
OCHHOCTEW CTPYKTYpPbI M 3JIEKTPUUYECKUX MapaMeTpOB, JUTEPATYPHOIO0 HCTOYHHUKA.
Cnenatb BbIBOJBI O cpepax MPUMEHEHUS! CErHETORIEKTPUKOB B COBPEMEHHOM MUK-
PORJIEKTPOHHOM TPOU3BOACTBE. OLEHUTh BO3MOXKHBIE NMEPCHEKTUBBI UX MHPHUMEHE-

HUS, TPOAHATTU3UPOBATH 33/1a4, KOTOPhIE HEOOXOUMO PEITUTh.

[Ipumep TemaTuku KypcOBOM pabOTHI IS BHIOJHEHHS B JPYTroi 1abopaTopuu
WIM OPTaHHU3ALUU:
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e OopMHUpOBAHNWE TOHKUX IUJICHOK BOJb()pamMa METOJIOM MarHeTPOHHOTO
HaIbUICHUA. 3aJJaHue Ha KypCOBYIO pa0dOTy: aHAMTUYECKU 0030p MO0 METO/IaM Mar-
HETPOHHOTO HAIBIJICHUS B BAKyyMe M MeToAaM (OpMHUPOBAHUS IJICHOK BOJh(pama B
TEXHOJIOTUA MUKPO3JIEKTPOHUKU. [IpOBECTH OCakIeHHUE IUICHOK MPU Pa3IUYHbIX Ia-
paMeTpax TEXHOJOTMUYECKOTO mpoiiecca (yka3aTb KOHKpPETHO Kakux). [IpoBectn u3-
MEPEHUS TOJIIUHBI, TPOBOJIMMOCTH, U MHBIX MapaMeTpoB (yKa3aThb KOHKPETHO Ka-
kux). [locTpouTh 3aBUCUMOCTH OCHOBHBIX XapaKTEPUCTUK TUICHOK OT MapaMeTpOB
npolecca ocaxkaeHus (ykasaTh KOHKpeTHO). Craenarh BBIBOJBI O MEXaHU3Max OcCa-
KIEHUSA U XapaKTEPUCTUKaX IJIEHOK. OIIEHUTh BO3MOXKHOCTh MIPUMEHEHUSI B TEXHO-
JIOTUYECKUX MPOLIECCAX MUKPOIJIEKTPOHHOIO MPOU3BOACTBA.

KypcoBas paboTa cOCTOUT U3 ABYX YacTEl — aHATMTUYECKON U MPAKTUUYECKOM.

AHanuTu4ecKuil paszziesl KypcoBOW paOOThl MOCBSIIEH 0030py JIUTEpaTyphl B
00J1acTH OTpeIeICHHON TEXHOJIOTMHU UIJIH Ipoliecca MPOU3BOJICTBA YCTPOMCTB MUKPO-
YU HaHOAJIEKTPOHUKH. Heobxoammo paccMOTpeTh (DU3UKO-XUMHUYECKUE MPUHIUIIBI
paccMaTpUBaEMOro TEXHOJOTUUECKOTO METO/Ia, BapUaHTHI allllapaTHOW peau3allui,
BO3MO>XHOCTH METOAA ISl PEIICHUS TEXHOJIOTMYECKUX 3aady MHUKPOIJIEKTPOHHOTO
npou3BojictBa. HeoOXoaumMo MpoOBECTU CPABHUTEIBHBIA aHAIU3 C JPYTUMU CYIIE-
CTBYIOIIMMHU METOJIaMHM PEIICHUSI JTaHHOW 3aJlaud, CHIeNIaThb BBIBOABI O MpEUMYIIE-
CTBaX W HEIOCTaTKaX aHAIM3UPYEMBIX METOJOB U UX MECTE€ B TEXHOJIOTHYECKHUX
MPOIECCax MHUKPOIJIEKTPOHHOTO MPOM3BOJCTBA. [Ipu HamucaHuu JaHHOrO paszaena
HEOOXOJIMMO ONMUPATHCS HA aKTYyaJIbHYI0 HAYUYHYIO JINTEPATYPY, 0030pbI B BEAYIIHUX
M3aHUSIX M OTpacieBble pecypcbl. He pekomeHayeTcsi MoJIb30BaThCsl MHTEPHET-
HMCTOYHUKAMU B KOTOPBIX MCIIOIB3YETCS YCTapeBIIMM MaTepua, CTyACHUYECKHUE pe-
depaThl, MyOJHUKAIIMU TMOMYJSAPHOTO XapakTepa B HempoheCcCHOHATbHBIX WCTOYHU-
kax. Hike mpuBeseH peKOMEHIyEeMbli CIHCOK OCHOBHBIX MHTEPHET-PECYPCOB IS
HaIMCaHUS aHATMTUYECKON YacTh KypCOBOM paboTHI:

—  MexayHapoaHble TOPOXKHBIE KapThl Pa3BUTHUS IMOIYNPOBOIHUKOBOM MpoO-
MBIIUIEHHOCTH - https://www.semiconductors.org/wp-
content/uploads/2018/06/0_2015-1TRS-2.0-Executive-Report-1.pdf. Hecmotpst Ha To,
YTO TOCJEAHSs pefaakius Boiuia B 2015 r., JaHHBIA TOKYMEHT COAEPXKHUT MOAPOO-
HYI0 TEXHUYECKYIO0 MH(POPMAIIUIO TI0 TEHACHITUSAM Pa3BUTHS PA3IUYHBIX BUJIOB U3JIe-
JIUUA ¥ TEXHOJIOTHYECKUX MPOIIECCOB, TpeOOBaHUS UHAYCTPUU K TEM WJIU UHBIM MaTe-
puanam u TexHojorusMm. O0s3aTeNbHbI 71 UCTIOIB30BAHMS MPU PACCMOTPEHUH TEX-
HOJIOTUH MUKPORJICKTPOHHOTO TIPOU3BO/ICTBA.

—  MexnayHapoaHble JIOPOXHBIE KapThl JJisi NPUOOPOB H CHUCTEM -
https://irds.ieee.org/. AkTyanbHas T0poXHas KapTa, JeHCTByOIas B orpaciu. Meet
MEHBIIYIO JETATU3AIMI0 PAa3BUTHS MPOIIECCOB MHUKPOIIEKTPOHHOTO MPOU3BOJICTBA,
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geM ITRS 2.0, HO GomblyI0 IeTaIM3alUI0 B peTrJIaMeHTAIluH 1IeJIeH MUKPOIJIEKTPOH-
HOTO TIPOM3BOJICTBA MPHU CO3JaHWHM KOHEUHBIX MPOIYKTOB U cucTeM. O0s13aTeIbHBI
JUISL MCTIOJIb30BaHUS MPU PACCMOTPEHHHM TEXHOJIOTHM MHUKPOIJICKTPOHHOTO IPOU3-
BOJICTBA.

—  Crparerust pa3BUTHS AJIEKTPOHHOM MpOMBbIIUIEHHOCTH Poccuiickont ®ene-
panuu Ha 11(50)5 (0 10 2030 rojaa:
https://minpromtorg.gov.ru/docs/#!strategiya_razvitiya_elektronnoy promyshlennost
I_rossiyskoy federacii_na_period_do 2030 _godal233 . AKTyajabHBIH JOKYMEHT,
OTIPENICIIIONTUH OCHOBHBIC HAIpaBJIEHUS TOCYAapPCTBEHHOW MOJUTUKHU B cdepe pas-

BUTHS AJIEKTPOHHOM MPOMBINLICHHOCTH Poccuiickoit @eneparuu Ha nepuoa 10 2030
roja. O0s3aTeneH i UCIOJIb30BAHUS MIPU PACCMOTPEHUHN TEXHOJIOTHUI MUKPOIJIEK-
TPOHHOTO MPOU3BOJICTBA, OTJICIBHBIX BUOB U3/ICINN U COCTOSHUSI OTPACIIH.

—  TexHomornyeckuid Mpouecc B JIEKTPOHHOW MPOMBIIUIEHHOCTH MaTepual
Buxunenun -
https://ru.wikipedia.org/wiki/TexHomoruueckuii_nporecc B 3JIEKTPOHHON MPOMBIII
JIEHHOCTH.

— Calit xypHalla OJEKTPOHHMKA: HayKa, TEXHOJOTWs, OW3HeC —
http://www.electronics.ru/. PekoMeHIyeTCsl HCIIOIB30BaTh 0030pHBIC MATECPHAJIBI.

— Cailr  xypHama  TexHonmoruss  TBEpIOTEIBHONM  DIEKTPOHUKU  —
https://electroiq.com/ . AkTyanbHasi UHGOpMAIKS MO Pa3BUTHI0 MUKPOIICKTPOHHOM
MHJIyCTPUU U OTAEJIbHBIX TEXHOJIOTUH.

—  EBpomneiickas accouuaiusi mporu3BOAUTENECH MOTYIPOBOIHUKOBBIX KOMIIO-
HEHTOB - https://www.eusemiconductors.eu/.

—  Acconuanusi TpPOU3BOJUTENICH MOJYIPOBOJAHUKOBBIX KOMIIOHEHTOB —
https://www.semiconductors.org/.

—  Acconuanusi Ipou3BOAUTEIEH INEKTPOHUKH U MH(GOPMAIMOHHBIX TEXHO-
noruit Snonnu — http://www.jeita.or.jp/english/.

—  Acconmanusi Tpou3BOIUTENEH MOTYIPOBOJIHUKOBBIX KOMIIOHEHTOB Kopeu
— http://www .ksia.or.kr/.

—  Accommanusi npoU3BOAUTENEH MOTYIPOBOAHUKOBBIX KOMIIOHEHTOB TaiBa-
Hs - http://www.tsia.org.tw/en/.

—  MaterialsToday caiit xxypHana - http://www.materialstoday.com/. O630psI
BEIYLIUX CIEIUAIMCTOB [0 HOBBIM MaTepHallaM U YCTPONCTBaM.

—  MexayHapoaHbIil pecypce IS TMOMCKa U 0OMEHa HayYHBIMU ITyOJIUKAIIusI-
MU - https://www.researchgate.net/. [lo3Bosisier mpOBOAUTH MOUCK JHUTEPATYPHI, 00-
MEHHUBATHCSI HAYYHBIMU MyOJUKAIMSIMU U 3a/1aBaTh BOIPOCHI sl OOCYKJIEHUS CIie-
[IAAJTUCTaMU COOTBETCTBYIOMIETO MPODUIIS.
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— AHanu3 OCHOBHBIX TeHJeHIMH pasButusg otpacan —  WIikiChip
(https://fuse.wikichip.org/). Pecypc, MOCBSIIEHHBIN UCTOPUU, aHAN3Y COCTOSHUS U
IPOrHO3aM Pa3BUTHsI COBPEMEHHOW IMOYIPOBOJIHUKOBOU 3JeKTpOHUKHU. [IpoBoaut
HE3aBHCHUMYIO IKCIIEPTU3Y U aHATIU3 U3JICINH Pa3IMUHBIX TPOU3BOAUTENCH.

— HesaBucumblii aHanu3 MNPOAYKIHMH Pa3IUYHBIX MPOU3BOJIUTENECH —
Techlnsights (https://www.techinsights.com/).

—  Pycckos3piuHOE MHTEpHET-U3/IaHNE O KOMITBIOTEPHOU TEXHUKE, UH(pOpMa-
[MUOHHBIX  TEXHOJIOTHAX W  TOpPOTpaMMHBIX  mpomykrax —  IXBT.com
(https://www.ixbt.com/).

—  XKypnas 0IHOTO M3 OCHOBHBIX Pa3pabOTUMKOB MEPETOBBIX TEXHOJIOTHYE-
CKHX TIPOILIECCOB MHUKPOAJIEKTPOHHOTO TpousBojacTtBa kommnanuu IMEC — IMEC
magazine (www.imecmagazine.be). [Iporao3sl pa3BuTHs TEXHOJOTUM OT CHCHUAIH-
ctoB IMEC siBnsitoTcst oTHUMU U3 HanboJiee aBTOPUTETHBIX B OTPACITH.

Bropas, mpaktuyeckas 4acTh KypcoBO#M pabOThI, KaK MPaBUIIO MPEACTABISAET U3
ce0sl IKCIEPUMEHTAIbHYI0 4acTh palboThl. CTpyKTypa HM3JOKEHHsI Marepuaja Kak
MPABHUIIO TOJDKHA BKIIFOYATh B Ce0S1 CIIEAYIONINE YaCTH:

—  ONKCaHUE€ METOJMKH 3KCIEPUMEHTa, 00pa3l0B, HCIOIb3yEMOIO 000pyI0-
BaHUs, PKUMOB TEXHOJIOTHIECKOTO MPOLIecca M MPOBEICHUS U3MEPEHH;

—  DKCIEPUMEHTAJIbHBIE Pe3yJbTaThl, 3aBUCUMOCTH, Tpaduku, potorpaduu;

—  0OCyXJeHHE MOIYYCHHBIX Pe3yIbTaTOB;

—  BBIBOJIbI, COJIEprKAIll€ OCHOBHBIE PE3yJIbTaThl pabOThl U CTENECHb BBITIOJI-
HEHUS 3a]aHMsl.

3.2.11. Cucmembr asmomamusuposannozo npoexmuposanus (Computer-
aided design systems)

KypcoBas pabota mo npeamety «3.2.11.CucteMbl aBTOMaTU3UPOBAHHOTO IPO-
extupoBanus (Computer-aided design systems)» BeimosHsieTcss BO 2 ceMecTpe 1-ro
Kypca CTyJACHTaMH, OOydYalolIMMHUCS B paMKaX MarucTepCKoi mporpamMmbl «Engi-
neering of modern materials for information technology, renewable energy and sens-
Ing» («Pa3paboTka COBPEMEHHBIX MAaTEPHAJIOB JJIs YCTPOWCTB HMHGOPMAIMOHHBIX
TEXHOJIOTHH, BO30OHOBIISIEMBIX UCTOYHHUKOB IHEPTHH W CEHCOPUKW») HAIPaBJICHUS
noarotoBku 11.04.04 «3neKTpoOHUKA U HAHODJIEKTPOHUKA).

[lenp paboTel - ocBOeHHE TPOPECCHOHATBHONW CPEIbl aBTOMATH3UPOBAHHOTO
MPOCKTUPOBAHHS IM(PPOBBIX CXEM W COBEPIICHCTBOBAHME HABBIKOB Pa3paOOTKH

ANEKTPOHHBIX YCTPOMUCTB.
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B xoze BbInonHeHUs pabOThl HEOOXOAUMMO:
¢ Vcnionp3ysi COOTBETCTBYIOLIYIO 33JJaHUIO MPO(ECCUOHANBHYIO Cpely Mpo-
EKTUPOBAHUS CO3/1aTh U BBIMIOJHUTH CO3JaTh MTPOEKT MOJEIUPOBAHUS.
¢ [IpoBecTr pacyeTsl ISl ONPENCIICHUSI XapaKTEPHBIX MMapaMeTPOB YCTPOU-
CTBA.
¢ BriBeCTH pe3yIabTAThI pACUETOB
¢ OhopMUTH MOSICHUTENbHYIO 3aUCKY.
[IpumepHbIe TEMBbI KypCOBBIX palboOT:
» TlpeoOpasoBaTenu KOAOB: YHAPHBIN KO B KoJ I 'pes.
e 4-X pa3psAHBIN CUETUUK KaK KOHCUHBIA aBTOMAT.
» TaliMmep ¢ BBIBOJIOM cU€Ta MUHYT HAa CEMUCETMEHTHBIN MHIUKATOP.
*  Muxkpoasiektpomexanndeckoe DLP-3epkano (Digital Light Processing
Mirror).
*  MuxkposnekTpomexannyeckuil rupockon LL-tumna.
* MonenupoBanue BoIXOAHBIX xapakrepuctuk IGPT.
*  MopenupoBanue nucrounnka toka s UC OY.

3.2.12.  Ycmpoiicmea mukpocucmemmnoi mexnuku

KypcoBas pabora mo npenmery «YcCTpoiCTBa MUKPOCUCTEMHON TEXHUKUY» BbI-
MOJIHSIETCS B 3 ceMecTpe 2-TO Kypca CTyJEeHTaMHU, O0y4YaroIUMHKCS 110 HAMPaBIICHUIO
noAarotoBku Maructp 28.04.01 «HaHOTEXHOIOTHY U MUKPOCHUCTEMHASI TEXHUKAY).

Pabota cocTouT 13 ABYX yacteil — TeopeTuueckoit u pacueTHoul. Mcxonst u3 ato-
ro B rpade «VcxomHbie TaHHbIE) yKa3bIBA€TCS HOMEpP BapHaHTa, yCIOBUSA U YUCIICH-
Hble 3HA4YEeHHUs mapaMmeTpoB 3anauu. B rpade «llepeyeHp BOmpocoB, MOJ-IEKALIUX
pa3paboTKe» yKa3bIBaeTCs MEPEUYEeHb BOIPOCOB TEOPETHUECKOM YacTH M3 COOTBET-
CTBYIOIIETO BapUaHTA.

B Teopernyeckoit yacTu HY)KHO MAaKCHMAaJIbHO MOAPOOHO PACCMOTPETh BOMPO-
Chl, Kacaroluecsi 0ObeKTOB pacueToB. B maHHOM pasznene HeoOXoaumo MoApOOHO
omHcaTh OOBEKT MCCICIOBAHUS, €T0 XapaKTEPUCTUKH, aHAIOTH U 00JIACTU MPUMEHE-
HUA. DTOT pa3zie] KypCcoBOM pabOThI TaKke JIOJKEH ObITh HAITUCAH CAMOCTOSATEIBHO
— BO3MOYKHA MPOBEPKA uepe3 cucremy «PyKOHTEKCT» C LEJbI0 MPO-BEPKU KOMHPOBa-
HUA 4y>KUX MaTepuasioB 6e3 Baield TBopueckoii nepepaboTKU UX.

Bropas, npakTudeckasi, 4acTh KypCcOBOH paOOThI MPEACTABISET COOO0M MOIpo0-
HOE penieHue 3ajadyu. B paMmkax pernieHus J0KHBI ObITh MPUBEJICHBI MOJIPOOHBIC
BBIBOJIbI YPABHEHHUA, JTNOO MOAPOOHBIE PEIICHHUSI COOTBETCTBYIOIIMX CHCTEM ypaBHE-
Hul. Kaxknpiil aTan BeIBO/A AOHKEH OBITh MOAPOOHO paclucaH co BCeMH HE0OX 0/~
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MBIMH TIOSICHEHUSIMU. KaKIbIi TEpMUH WK TTEpEMEHHAs JOJKHBI ObITh OMPE/IEIEHBI.
Ecnu tpeboBanock 3agaHnneM, HEOOXOJUMO aKKypaTHO MOCTPOUTH IrpaduKu 3aBUCH-
MocTel. B ciiyyae He0OXOUMOCTH JIOJKEH OBITh MOJTY4YeH OTBET Ha BOMPOC 3aJaHUS.

[Ipu oTCyTCTBHM KakOH-IMOO W3 YacTe KypcoBOW pabOTHI, paboTa CUMTAETCS
HE BBIMOJHEHHOM U MOJIYYaeT OLICHKY «HEYIOBIECTBOPUTEIILHOY.

[IpumepHBbI€ TEMBI KypCOBBIX padoT:

Pacuer xapakTepucTUK MbE303JIEKTPUUECKOro TpaHchopmaTopa.

Pacuer pe3oHaHCHOI 4acCTOTHI MPOMOIBHBIX KOJICOaHUM OaIKH, 3aKPETUICHHOU C
OJIHOTO KOHIIA.

Pacuer xapakTepuCcTUK MarHUTOCTPUKIIMOHHOTO AKTIOATOPA.

Pacuer XxapaKkTepHuCTHK 3JIEKTPOMAarHUTHOIO aBTOHOMHOT'O UCTOYHHKA SHEPTUU.

Pacuer xapakTepucTUK €eMKOCTHOTO TaTYMKA YPOBHSI KUJIKOCTH.

3.2.13. @u3uka KOHOEHCUPOBAHHO20 COCMOAHUA

KypcoBas pabota o npeametry «®dus3uka KOHJEHCUPOBAHHOTO COCTOSIHUS BbI-
MoJHsIeTCa B 6 ceMecTpe 3-ro Kypca CTyieHTaMHu, 00y4aroluMHUCS IO HAIIPABICHUSIM
noarotoBku OakanaBpoB 11.03.04 «DnexkrpoHuka u HaHodJIekTpoHHKa» u 28.03.01
«HaHOTEXHOJIOTUU U MUKPOCUCTEMHAS TEXHUKAY.

PaboTa coctouT u3 n1ByX yactel — TeOpeTUYECKON U pacueTHou. Mcxos u3 3To-
ro B rpade «McxoaHpie JaHHBIE)» YKA3bIBAETCS HOMEP BapuaHTa U YMCJICHHBIC 3HAUE-
HUA TTapaMeTpoB 3anaun. B rpade «llepeuenb BompocoB, Mojpiekamux pa3padoTKe»
YKa3bIBa€TCs MEePEYEHb BOMPOCOB TEOPETUUYECKOM YACTHU M3 COOTBETCTBYIOUIETO Ba-
pHUaHrTa.

B Teopetrueckoit 4acTu HYKHO MaKCUMAaJIbHO MOAPOOHO PACCMOTPETH BOMPOCHI
TEOpHH, C TMOIIArOBLIM BBIBOJOM (hopmyin U mpumepamu. JlaHHBIN pa3zien KypcoBoOi
paboThl MOXKET OBITh MTPOBEPEH UEPE3 CUCTEMY «AHTHUILIATHAT» C 1EJIbI0 OTCYTCTBUS
3aMMCTBOBaHUM Oe3 Barmeit TBopueckoi mepepaborku ux. Ilpm 3TOoM H3IOXKEHUE
TEOPETUYECKUI YacCTH JIOJHKHO OBITh IEJIBHBIM U CIUTHBIM, T.€. €JUHBIM TEKCTOM C
MIOJIHBIM OTBETOM Ha BOIPOCHI 3aJaHUSI.

[IpakTrueckas, 4acTh KypcoBOM pabOThI — 3TO MOAPOOHOE pelieHue 3aaaun. Bee
(GbOpMyJIBI TOJDKHBI OBITH TIIATENILHO BBIBEJCHBI, a TpauKH, €CIM HEOOXOIUMBI, -
aKKypaTHO moctpoeHsl. [IpoBeneHo nmoapoOdHoe 00CYX AEHUE U ClleTaHbl YETKHE BbI-
BOJIBI 110 TIPOJICTAHHOMN padoTe.

[Ipu orcyTcTBUU KakoM-IMOO M3 YacTel KypcoBOoW paboThl, paboTa cuuTaeTCs
HE 3aBEPUICHHOMN U MOJIYYaeT OLEHKY «HEYAOBIETBOPUTEIBHOY.
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3.214. @u3uueckue npUHYUNBI HAHOMEXHOIOUIL U MUKDPOCUCHEMHOU
mexXHuKu

KypcoBast pabora nmo npenmery «Dusudeckrue NPUHIUIBI HAHOTEXHOJIOTHM U
MHUKPOCUCTEMHOM TEXHUKW» BBINOJHAETCA B 3 CEMECTpe 2-ro Kypca CTyJIECHTaMH,
oOyyJaromuMuCs 10 HaIpaBJIeHUI0 oAroToBku OakanaBpoB 28.03.01 «HanoTtexHo-
JIOTUM W MUKPOCHUCTEMHAs TEXHHWKa» B pamMkax mpoduias «DPu3nka W TEXHOJOTHHU
HAaHOCHUCTEM

PaboTta cocTout u3 Tpex yacteil — TeopeTudeckoi u pacuetHoil. [loaTomy B 3a-
JAHUU Ha KypcoByr0 pabory B rpade «McxonHble JaHHBIE» HEOOXOAMMO YKa3aTb
HOMEpP BapuaHTa U YUCIICHHbIC 3HAUCHHs NapameTpoB 3anaud. B rpade «llepeuenp
BOIIPOCOB, TOJJICKAIIUX Pa3pabOTKe» YKa3bIBae€TCs IMEpPEUueHb BOIPOCOB IS pac-
CMOTpPEHUS B TEOPETUUYECKOMN YaCTH, TaHHBINA B YCJIOBUU BapHaHTA.

B teopernueckom paszziene HeoOX0UMO MOAPOOHO PaCCMOTPETh TEOPETUUECKUE
BOIIPOCKI TEMBI KYpCOBOM pabOThI C BhIBoJaMu ¢hopmyl u mpumepamu. [lepedens Bo-
MIPOCOB JIJII PACCMOTPEHUSI B TEOPETHUYECKOM YACTH, JAHHBIA B YCIOBHM BapHUaHTa,
SBJISIETCS TPUMEPHBIM €r0 MOXXHO U HEOOXOJUMO PaclIMpUTh. DTOT pa3liesl Kypco-
BOM pabOThI TakKe JTOJDKEH OBITh HAIMMCaH CaMOCTOSITEILHO — BO3MOXHA MPOBEpKa
yepe3 cuctemMy «PyKOHTEKCT» C LEbI0 MPOBEPKU KOMUPOBAHUS UYKUX MATEPUATIOB
0e3 Barieii TBopueckoii epepaboTKu ux.

Bropas, npaktuueckas, 4acTb KypCOBOM paOOThI MPEACTABISIET cO00M Mmoapo0-
HOE pellleHre 3aJauu. B paMkax perieHus: JOJKHBI ObITh TPHUBEACHBI MOAPOOHBIC
BBIBOJIbl YpaBHEHUH JIMOO MOJAPOOHBIE PEHIEHUsI COOTBETCTBYIOIIMX CUCTEM ypaBHE-
Huit. Kaxapiii aTan BeIBOAA JOJDKEH OBITH IMOJAPOOHO paciucaH cO BCEMU HEOOXOaH-
MBIMU MOSICHEHUSIMU. KaKIbIii TEpMUH WM TIEPEMEHHAs! TOJIKHBI OBITh ONPE/ICTICHBI.
Ecnu tpeboBanoch 3amaHuemM, HEOOXOIUMO TMOCTPOUTH TpaduKku 3aBUCUMOCTEH. B
ciiy4ae He0OXOJIMMOCTH JIOJHKEH OBbITh MOJIyYE€H OTBET HA BOIIPOC 3a/IaHHUS.

[Ipu oTcyTcTBUM Kakoi-IHOO M3 YacTel KypcoBOW paOOThI, paboTa CUMTAETCS
HE BBINIOJIHEHHOM M MOJY4YaeT OIIEHKY «HEYAOBIECTBOPUTEIHHOY.

Conepsxanue KypcoBOi pabOThI JOKHO OBITH PACCMOTPEHO B paMKax MpHUMe-
HEHHS B 00OJIACTU MHUKPOCHCTEMHOM TEXHUKH U HaHOTeXHoJiorwil. He Hy»XHO pac-
CMaTpHUBaTh BOMPOCHI, MPUMEHSIEMbIC B APYTHX OOJACTSIX HAYKH M MPOMBIIIICHHO-
CTH.

[IpuBeneM HECKOJIBKO MPUMEPOB.

Ecnu pa6ora nocssmieHa 3¢ dexty Xoiia, To B TEOPETUUECKON YaCTH JTOTHKHBI
OBITH OMMCAHBI TaJbBaHOMArHUTHBIE A(P(HEKTHI, MPUMEHSIEMbIE B YCTPONCTBAX MUK-
POCHCTEMHOM TEXHUKH M HaHOTexHojoruu. [logpobHOo paccMoTpen 3¢dekt Xoia.
['eomertpus a3 dexra, MmaTepuanbl, OCHOBHBIE XapaKTepUCTHKH. [IpuBeneHbI mpuMepsI
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€ro IIPaKTUYECKOTO UCITOJIb30BAHUS.

Eciu pabora mocBsiiieHa YHNPYrUM JJIEMEHTaM, TO B TEOPETUYECKOM dYacTu
JOJKHBI OBITh NEPEUUCIIEHBI OCHOBHBIE TUIIBI UyBCTBUTENBHBIX 3JIEMEHTOB, IIPUMeE-
HAEMBIX B MUKPOCUCTEMHOM TEXHUKE W HAaHOTEXHOJIOrusAX. [IpuBecT OCHOBHBIE Xa-
PaKTEpPUCTUKU U 00JACTU UX IPUMEHEHMUSL.

Ecnu pabora mocBsilieHa UCTOYHWKAM MAarHUTHOTO TOJs, TO B TEOPETHUUYECKON
YaCcTU JOJKHBI OBITh IEPEYUCIIEHBI OCHOBHBIE TUIIBI HICTOYHUKOB MarHUTHOTO I10JI,
IIPUMEHSIEMBIE B YCTPOMCTBAX MUKPOCUCTEMHOW TEXHUKH U JJIEKTpOHUKE. [IpuBectn
OCHOBHBIC XAPAaKTEPUCTUKU U MPOBECTU UX CpaBHEHME. PaccMOTpeTs mpuUMepbl MX

IIPUMEHEHU .

3.2.15. @u3uueckue npuHyunsvl 3J1eKMPOHUKU

KypcoBas pabora o npeamety «Puzndeckue MPUHIUIBI JIEKTPOHUKU BBITIOJI-
HsAeTCd B 3 ceMecTpe 2-ro Kypca CTyIE€HTaMH, OOy4YaroIMMHCS [0 HaIlpaBJIECHUIO
noaroToBku OaxanaBpoB 11.03.04 «DneKTpoHMKAa M HAHORJIEKTPOHUKA» B paMKax
npoduns «HaHO3IEKTpOHUKAY.

PaboTa cocTout u3 nByX 4yacteil — TeopeTruueckoil U pacuetHo. [loaromy B 3a-
JaHUU Ha KypcoByro paboty B rpade «McxomHble JaHHBIE» HEOOXOIUMO YKa3aTh
HOMEpP BapHaHTa U YUCJICHHBbIC 3HAUYCHMs mapameTpoB 3amaun. B rpade «Ilepeuens
BOIIPOCOB, MOJJIEXKAIIUX pa3pabOTKe» yKa3bIBa€TCs NEPEUYeHb BOIIPOCOB ISl pac-
CMOTPEHHUS B TEOPETHUUECKOM YaCTH, TaHHBIN B YCIIOBUU BapUaHTA.

B teopeTnueckom pazzenie HeOOXOAUMO MOAPOOHO PACCMOTPETh TEOPETUUECKUE
BOIIPOCHI TEMBI KypCOBOM pabOThI ¢ BEIBOAOM (hopmyn u nmpumepamu. [lepeueHsb Bo-
MPOCOB JJIsi PACCMOTPEHUSI B TEOPETUYECKOW YaCTH, NAHHBIA B yCJIOBHMHU BapUaHTA,
SBJISIETCSI IPUMEPHBIM €T0 MOKHO M HEOOXOJMMO PaCHIUPHUTh. ITOT pa3ies Kypco-
BOU pabOThI TakKXe JOJDKEH ObITh HANMCAaH CaMOCTOSITEIbHO — BO3MOYKHA MPOBEpPKa
yepe3 CUCTeMY «AHTHUIIIATHAT» C IENIbI0 MPOBEPKU KOMHMPOBAHUS UYKUX MaTepHua-
noB 0e3 Baiueit TBopueckoii nepepaboTKu UX.

HecmoTtpst Ha To, 4TO MEepeUeHb BOMPOCOB ISl PACCMOTPEHHUS] B TEOPETUUECKOM
4acTH, IaHHBIA B YCIIOBUM BapHaHTa — 3TO, KaK MPaBUIIO, pa3pO3HEHHBIA HA0Op TeM,
M3JI0KEHHUE JOJKHO OBITh MJIABHBIM U CIUTHBIM. DTO JOJKEH OBITh €AMHBINA TEKCT, B
paMKax KOTOPOTO JalOTCsl OTBEThI B TOM YMCJIC M Ha MOCTABJCHHBIE B 3aJIaHUU BO-
MPOCHI. DTO HE JIOJDKHO OBITH HAOOPOM OTAEIBHBIX HE CBSI3aHHBIX JIOTHUYECKH MEKITY
coboii maparpadoB, B KaKJI0OM U3 KOTOPBIX JAETCsS OTBET Ha OJIUH W3 MOCTABJICHHBIX
BOIIPOCOB «0e3 Hauaja u 6e3 KOHIIay.

Bropas, npaktudeckasi, 4acThb KypCOBOM paOOThl MPEACTABISET cO00M Moapo0-
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HOE peuleHue 3a1aun. B paMkax perieHus 10KHbI ObITh MOTYYEHbl COOTBETCTBYIO-
M€ CUCTEMbl ypaBHEHUH, MPHUBEICHO UX MoapoOHoe pemenue. Ecnu tpeboBanoch
3aJlaHueM, TIOCTPOeHbI rpaduku 3aBucuMocTeil. [1o pesynapTaTam HEOOXOIUMO Cle-
JIaTh BBIBOJIBI O MIOBEJEHUU PACCMATPUBAEMOU CHUCTEMBI.

[Ipu oTcyTcTBUM Kakoil-nuOO M3 YacTeil KypcoBoOWl pabOThl, paboTa CUMTAETCS
HE BBINIOJIHEHHOM M MOJY4YaeT OLIEHKY «HEYAOBIECTBOPUTEIBHOY.

4. O®OPMJIEHUE NOSICHUTEJBHOM 3AIINCKHA
KYPCOBOM PABOTHI

N3noxenue Tekcrta 1 oQpopMIIEHUE TOSICHUTEIBHON 3aIMCKU KypCOBOW PabOThI
JOJKHO OBITh BBIIIOJHEHO B COOTBETCTBHM C TPeOOBaHMUSAMM HacToAux MeTtoauue-
ckux ykazanuit, [OCT 7.32-2001, TOCT 2.105-95 u I'OCT 6.38-90 (Yaudummpo-
BaHHbIE CHUCTEMBbl JOKyMeHTauuu. Cucrema OpraHM3alMOHHO-PACIOPAIUTEIBHOM
nokyMmeHTanuu. TpeboBaHuss K O(QOpMIEHHIO JOKyMEHTOB), Pexomenpanuii 1o
0(OpMIIEHHUIO MHUCbMEHHBIX Pa0OT 00yYaromuxcsi N0 00pa30BaTEIbHBIM IPOrpaMMaM
OakanaBpuaTta, crierpanurera 1 maructparypsl (CMKO MUPDA 7.5.1/03.11.69-16).
Crpanuubl Tekcta BKP 1 BkitoueHHbIE B HE€ WILTIOCTPALUN U TaOIHIIbI JOJKHBI CO-
orBeTcTBOBaTh opmary A4 no I'OCT 9327-60 (bymara u uznenus u3z oymaru. Ilo-
Tpebutenbckue GopMathl).

PykonucHast Bepcusi KypcoBoil paboThl K pACCMOTPEHHIO HE TPHHUMAETCH.

TexcT (BKiIt04ast popMyJibl U CUMBOJIbI) JOKEH OBITH BBIIIOJIHEH C UCIIOJIb30Ba-
HUEM KOMITIBIOTE€pA M pacrevyaraH Ha MPUHTEPE B PEKHUME OJHOCTOPOHHEH MeYaTH.
[Ipu mpoBeneHUU KypcOBOTO MPOEKTUPOBAHMS B yAaJeHHOM (hopMare, MOsSCHUTEb-
Has 3alMCcKa KypcoBoil paboThl mpemocraBisiercs B ¢Gopmare PDF  (Portable
Document Format). JIns moAroTOBKM TEKCTa JIOMYCKACTCsS HCIOJIb30BaHUE JHOOOTO
TEKCTOBOI'O PEAaKkTopa, 00E€CIeUnBaIOUIET0 CIEIYIOUUE TapaMETPhI:

» wmpudt — Times New Roman (Arial, Calibri);

* kersb — 14 pt;

*  MEXIYCTPOYHBIN UHTEPBAJI — IIOJIyTOPHBIN;

* 1BeT mpudTa — YSPHBIN;

* TOJISl CTPAHMUIIBL: JIEBOE — 25 MM, MpaBoe — 15 MM, BepxHee u HUxkHeE — 20 MM;
* BBIPABHUBAHUE — I10 LIUPHUHE;

e abzausbii orctyn — 1,25 cm;

* coxpanenue (¢aiina B popmare PDF.
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Howmep cTpanuiipl MpOCTaBIsAETCS B CEPEIMHE HUKHEN YacTH JIUCTa, 0€3 TOUKHU.
Hym™mepanus ctpaHuil HaUMHAETCS C TUTYJIBHOM CTPaHULBI, IIPX 3TOM HOMEpPA Ha Mep-
BBIX TPEX CTpaHUIAX (THTYIbHOH, 3alaHUU U IPOTOKOJIE) He MpocTaBistoTces. Hyme-

panusi CKBO3Has M0 BCEMY TEKCTY.

VYpaBueHnus u GopMysbl CIEIYET BBIACIATh W3 TEKCTa B OTACIBHYIO CTPOKY.
Beriiie u HUke Kaxxaou GopMysibl WM YpaBHEHUS TOJKHO OBITh OCTABJICHO HE MEHEE
OJIHOM cBOOONIHOM cTpoku. Eciii ypaBHEHHE HE YMENIAETCs B OJHY CTPOKY, TO OHO
JIOJKHO OBITh MEPEHECEHO MOCIIe 3HAaKa PAaBEHCTBA (=) WJIM MOCJE 3HAKOB IUIIOC (),
MHUHYC (—), YMHOXKEHHUS (X), AeTeHUS (:), WIM IPYTUX MAaTEMaTUUYECKUX 3HAKOB, MPHU-
YeM 3HaK B Hayaje CIeAYIOIIed CTPOKU MOBTOPsOT. Bee Gopmynbl BBIMOMHSIIOTCA
KOMITBIOTEPHBIM CHIOCOOOM. PykomucHoe HanmucaHue Gopmyll, CHMBOJIOB U 0003Ha-
YeHUH B TEKCTE He JomyckaeTcs. Pasmep mpudra ns popMyn ycTaHaBIUBaETCA U3
COOOpaK€HU HAWIy4Iled YeTKOCTH U HarsiAHOCTH (Gopmydbl. [losicHeHune 3Haye-
HUW CHMBOJIOB M YHCJIOBBIX KOA(P(OUIIMEHTOB CIEAYET MPUBOJUTH HETIOCPEACTBEHHO
o GopmyJioll B TOM K€ MOCJIEAOBATEILHOCTH, B KOTOPOW OHU JaHbl B (opmyIie.
@opMyJibl B MOSICHUTEIBHOM 3allUCKE CIEAYET HyMEPOBaTh MOPSAKOBOW HyMepalu-
enl.

Yeprexu, rpaduku, 1uarpaMmbl, CXeMbl, WIUTIOCTpAIUH, MOMEIaeMbie B pabo-
T€, IOJHKHBI COOTBETCTBOBATh TPEOOBAHUSIM TOCYJIAPCTBEHHBIX CTaHAapToB EnnHoM
cucTeMbl KOHCTpYKTOpckoil nokymenTauuu (ECKJI).

Nnnmroctpanuu pa3MeniaroTcs B TEKCTE MOSICHUTENbHOM 3aMMCKU KYpPCOBOW pa-
00Tl HEMOCPEACTBEHHO TMOCJE MEPBOT0 WX YIMOMUHAHUS (CCHIIKM), WJIM Ha CIEIYIO-
men crtpanuie. [lpy pasMenieHun CTpaHull B TEKCTE CIEAYET OTAEIATh PUCYHOK OT
TEKCTAa MyCTOM CTPOKOW U CBEpPXY, U CHU3Y. [Ipy MOATOTOBKE TEKCTAa B PEIAKTOPE
MSWord cnenyer ucnonb3oBath onmmu MeHto «[lapamerpsl pasmerkn — OOTekaHne
TekcToM — CBepxy u cHu3y» win «llapameTpbr pazmetku — OO0TeKaHWe TEKCTOM —
Bokpyr pamku» mpu yclIOBHM, YTO IIUPHWHA PaMKH COBIAJAeT C IMIMPUHOW TEKCTa.
bonsmme (Oonbmie 50% TmutonaaM CTpaHUIIBI) PUCYHKHA MOXKHO pa3MeliaTtbh Ha OT-
nenpHOM cTpaHulie. UmocTpau 10 KHBI ObITh B KOMITBIOTEPHOM HCIIOJHEHUH, B
4epHO-0€JIOM WM I[BETHOM BHjIe. Bce miumocTpanyuu 0MKHBI OBITH OMMUCAHBI B TEK-
CTE MOSICHUTEILHOMN 3aMUCKU KypCOBOM pabOThl ¢ COOTBETCTBYIOIIMMU CChLIKAMHU Ha
Hux. Hymepanusi pucyHKOB B TEKCTE JIOJDKHA ObITh CKBO3HOW. CCHUIKM HAa PUCYHKU B
TEKCTe JOJKHBI OBITh JaHBI MPU MEPBOM MX YIOMHUHaHHMH, 0e3 cokpamienuil. [Tox-
MKACh Pa3MEIIAeTCs Cpasy Mo PUCYHKOM, TI0 IIEHTPY, pa3Mep U TUIl mpudTa JOTHKHBI
COBIIAJIaTh C TTapaMeTpaMU OCHOBHOT'O TEKCTa. BhIle- U HUKENEKaIIUA TEKCT OTIae-
JA€TCsl OT NOANMUCH K PUCYHKY IIyCTOW CTPOKOW. PHUCYHKM M MOANMCH K HUM HE BBI-
nensitoTess pamkamu. ['paduky u auarpaMMmbl BBIOJIHSIOTCS KOMIBIOTEPHBIM CIIOCO-
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6om. CoueTaHue KOMIIbIOTEPHBIX U PYKOMUCHBIX cr10c000B He gomyckaetcs. [Ipu no-
CTpOSHUHU TPaPUKOB B YEPHO-OEIOM BHJIC CIEAYeT BHIOMPATh 0003HAYCHHS TOUYCK U
JUHUMN, TO3BOJIAIONINE OJHO3HAYHO HIACHTU(GUIMPOBATh AaHHbIC. [l MPOCTOTHI
OTHCAHUS MOYKHO HCIIOJB30BaTh OYKBEHHBIE WIH IU(POBBIE 0003HAYCHHSI KPUBBIX
Ha ogHoM rpacduke. [loanucu k ocaM cienyeT Aenarh Ha pyccKoM s3bike. [Ipumep
oopMIIEHUS PUCYHKA B TEKCTE KYpCOBOM paboThI mpuBeeH B [Ipunoxenue [

Tabnuua pacrnosiaraeTcsi HEMOCPEJACTBEHHO TOCIIE TEKCTa, B KOTOPOM OHa YIIO-
MUHAETCsl BIEPBBIC, WM Ha Cieaymomeld crpanuie. HazBanue TaOIUIBI TOIKHO
OBITh MaKCUMaJbHO KpPAaTKUM W OTpa)kaTh €€ coiaepxaHue. Ha3zpanue momemiaercs
HaJl TabnuIeH ciaesa, 6e3 ab3alHoro OTCTyma.

Tabnuipl, 3a MCKIIOUEHHEM TaOJIMIl TPUIOKEHUH, HyMEPYIOTCS apaOCKuMu
uudpamu B npenenax pasnena. Homep Tabnuibpl COCTOMT U3 HOMEpPA pasliena U Io-
PSAIKOBOrO HOMEpPA TaONHIIBI, Pa3ACICHHbIX TOYKOM (Hampumep, «Tabmuma 1.1»).
Tabmuupl KaXI0TO MPUIOKEHUs 0003HAYAIOT OTACIBHOW HyMepauued apaOCKuMu
nudpamu ¢ gobapieHueM mnepen mudpor obo3HadeHUs npuioxkeHus («Tabmuia
A.1»).

Ecnu B jokymeHTe oiHa Tabiuila, TO OHA BCE PaBHO JOJKHA ObITh 0003HAUYECHA
«Tabnuma 1.1» wm «Tabnauna A.1», eciivu oHa IPUBEICHA B IPWIOKEHUH A.

Cton01bl 1 CTPOKU TaOJIUIIBI OTPAHUYMBAIOT CIUIONIHBIMU JTUHUSMHU TOJIIIHHON
0,1 mm (1 pt). B Tabnuiie MOKHO I SKOHOMUM MECTa MPUMEHATH pa3Mep Impudra
12pt u 10pt. PaznensiTh 3arojIOBKH U TMOJ3ar0JIOBKU B CTOJIOIAX M CTPOKAX TaOIHIIbI
JIUArOHaJbHBIMU JIUHUSIMU HE JOMyCKaeTcs. 3arojoBKu rpad, Kak mpaBuiio, 3aluChl-
BAIOT TMapajuieTbHO CTpokaM TaOiuilel. [Ipr HE0OXOAMMOCTH MOKHO HCIIOJIH30BaTh
MEePHEHANKYJISIPHOE PACIOI0KEHNE 3ar0JI0BKOB rpad.

Cnucok MCIoJIb30BaHHBIX MCTOYHHUKOB CleayeT (OpMUPOBATH B MOPSAKE YIO-
MUHaHUSI UCTOYHUKOB B TEKCTE MOSCHUTEIBHON 3aMUCKU KYpCOBOM PabOTHI; CIIMCOK
HyMepyeTcsi apabckumu nudpamu 6e3 CKkoOOK, KaBbIUEK U JPYTUX MApPKEPOB, C BbI-
paBHUBaHKMEM 1O mupuHe. CchlIKa HA UCTOYHUK B TEKCTE pabOThl YKa3bIBaeTCs B
KBaJIpaTHbIX ckoOKax. Ilpu cchuike Ha aBTOpa HUTHPYEMOIl pabOThI B TEKCTE MOsiC-
HUTEJIbHOW 3aIMCKH, ero (pamMuius yka3bIBaeTcsl B pycckoil Tpanckpumniuu. [Ipume-
pbl 0OPMIICHUSI CCHIJIOK Ha MCIOJIb30BAaHHBIC MCTOYHHMKHU MpuBeNeHbl B [Ipuioxke-
Hue /.

[TpunoxxeHus: pacnoyiaraloT U1 HyMEpPYIOT B MOPSJKE CChUIOK HAa HUX B TEKCTE
KypCOBOM pa0OThI MOCJE CIUCKA MCIOJb30BaHHBIX MCTOYHUKOB. Kaxnoe mpuioxe-
HUE HAYMHAETCS C HOBOM cTpaHUIlbl. HazBaHue muieTcss TeM ke mpudToM, 9To U
OCHOBHOM TEKCT, 0e3 ab3alHOTrO OTCTyNa C BhIPABHUBAHUEM IO LIEHTpY. Dopmar
TEKCTa MPHUJIOKEHHUSI COBNaAaeT ¢ (OpMaTOM OCHOBHOI'O TEKCTa MOSICHUTEIHHOU 3a-
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MMUCKKH KypcoBOM paboTel. Hymeparusi cTpaHuUIl NPUIOKEHHH BXOJIUT B OOIIYIO
CKBO3HYIO HyMmepanuio cTpaHull. [IpmioxeHuss 0003Ha4arOT 3arjiaBHBIMH OyKBaMU
pycckoro angaBuTa, HaUMHAs ¢ A, 3a HCKITIOYEHUEM OYKB E, 3, I71, O,4, b, bl, b. Ec-
I B paboTe TOJBKO OJHO MPHIIOXKEHUE, TO OHO oOo3Hauaerca «llpunoxkenue Ay.
Ecnu pabota He coiepKUT NPUIOKEHUN TaHHBIM pa3aes UCKII0YaeTCs.

BBugy toro, uto KypcoBblie pabOThI MOCIE 3aIIUTHI MOAJIEKAT CKAHUPOBAHUIO,
MOSICHUTEIHHBIC 3alMCKU HE OPOIIIOPYIOTCS, a MPEIOCTABIISIIOTCS Ha Kadeapy B mar-
KE-CKOpOCIIMBATEJNE UJTH, C pa3pellIeHus IpernoiaBarenis, B (paitne 1ist Oymar.

5. BAIITUTA KYPCOBOM PABOTHI

3aKkoHYEHHAsI KypcoBasi paboTa, MoMCcaHHas CTYIEHTOM, IIPEACTABIISIIOTCS PYy-
KOBOJMTENIO Ha poBepKy. CpoK cayum onpeaensieTcs 3aJjaHueM Ha KypCcoBYyIO pado-
Ty. CoeprkaHue MPOBEPKHU 3aKIIOYACTCS B ONPEACICHUN CTETICHH JIOCTUKEHUS T0-
CTaBJICHHBIX II€JICH, PACKPBITUS TEMbl KypCOBOH paOOTHI U TOCTOBEPHOCTH TOTyUCH-
HBIX PE3yJbTaTOB B COOTBETCTBUU C 33/IaHUEM, a TAKKe MPABUILHOCTH 0GOPMIICHHUS
MOSICHUTEIFHOM 3allMCKH KypPCOBOW pabOTHl B COOTBETCTBHHM C PEKOMEHIAITUSMU
HACTOSIIIIMX METOIUYECKUX yKazaHuil. [Ipu Hamuuuum B KypcoBo# paboTe HemocTaT-
KOB PYKOBOJMTEIIb UMEET MPaBO JIOMYCTHTh €€ K 3anuTe (ykKa3aB Ha HUX B OT3BIBE)
WJIM TIPEJIOKUTH O0ydaromieMycs yeTpanuTh ux. O0yuaromuiics o0s3aH 10padoTaTh
WA TiepepadboTaTh KypcOBYIO PabOTy B CpPOK, YCTaHOBJICHHBIA PYKOBOAMUTEIEM C
Y4E€TOM CYIIHOCTH 3aMeuaHuil 1 o0beMa HeoOxoaumoi nqopabotku. [lpu Hamuynu B
KYpPCOBOM pabOTe CYIIECTBEHHBIX HEAOCTATKOB M OTCYTCTBHHM, IT0 MHCHHIO PYKOBO-
JTUTEJISI, BO3MOXKHOCTH €€ IOPaOOTKH PYKOBOJUTEIb HE JIOMYCKAET KypPCOBYIO pabOTy
K 3allliTe M MPOCTABISET B AK3aMEHAIIMOHHOW BEIOMOCTH O0ydYaromiemycs HeyJo-
BJIETBOPHUTEIILHYIO OIICHKY.

PaboTa, ymoBieTBOpSIOIIas NPEIbIBIICMBIM TPEOOBAHUSAM, JTOIYCKACTCS K 3a-
muTe. 3amTa KypcoBoi pabOThl MPOBOAUTCS COTJIACHO PACIMCAHUIO 3a4E€THOM cec-
CUU U, KaK MPaBUJIO, COCTOMT B KOPOTKOM JOKJaje oOyuaromierocs (oObr4HO, 5-7
MUHYT) U B OTBETaX Ha BOIMPOCHI MO CYIIECTBY KypcoBoi paboThl. Conepkanue 1n0-
KJIaJja ¥ BO3MOXKHOCTh MPUMEHCHHS B XOJIC€ €ro CPEJICTB HAIJBITHOCTH OIpPEACIsICT
HAyYHBIA PYKOBOJUTENb, HEKOTOPHIE OCHOBHBIE TPEOOBAaHMS YyKa3aHbI B I. HACTOS-
IIUX METOIWYECKHX YyKa3aHWUU. BOMpOChl MOTYT OTHOCHTBCS K KypCOBOM paboTe, K
00BeKTy, Ha 0a3e KOTOPOTO BBHIMOJHEHA KypCoBasi paboTa, K TEOPUH U3y4aeMOM THC-
UIUIMHBI U T.11.

[Ipu 3amurTe KypcoBoil paboThl 00ydYarOMUNCA AODKEH MPOJAEMOHCTPUPOBATH
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ypOBEeHb CHOPMHUPOBAHHOCTH KOMIIETEHUUN, MPEAYCMOTPEHHBIX B COOTBETCTBHUH C
paboueii mporpaMMOl TUCIUTIIINHBI, OTBETHTHh HA BOIPOCHI IO TEME KypPCOBOM pabo-
Thl, & TaK)K€ Ha 3aMEYaHHsl PYKOBOJAMTEIS U peleH3eHTa (mpu ero Hamuuuu). [Ipu
OIIEHKE KYypCOBOW pabOThl YUHUTHIBAETCS KAu€CTBO YCTHOI'O OTBETAa OOYYaroIIerocs,
rIIyOMHa U COJIepPKaTeIbHOCTh TPOPAOOTKH TEMbI, yMEHUE 000CHOBATh COOCTBEHHOE
MHEHHE T0 W3YYCHHBIM MpOOJIeMaM, Ka4eCTBO aHaln3a (paKTUYECKOro Marepuala,
MOJIYY€HHBIE BBIBOJIBI U PEKOMEH IAIIHUH.

OOyuaromuMcsi, TOJIyIUBIINM HEYIOBJICTBOPUTEIBHYIO OIEHKY 32 KYpPCOBYIO
paboTy MpeaoCTaBIIIeTCs MPaBO BHIOOPA HOBOM TEMbI KYpCOBOM pabOThI MM, IO pe-
IIEHUIO PYKOBOJIUTENISA, TIEpEepadOTKU MPEKHEH TEMbI U ONMpPEACIISIETCS HOBBIM CPOK
JUIst ee BbinoJiHeHus. O0yJaronuiics, He MPeICTaBUBIINI B YCTAaHOBJICHHBINA CPOK 3a-
KOHUCHHYIO KYPCOBYIO 3aJI0JDKCHHOCTh WM HE 3alllUTUBIINN €€, CYUTACTCS MMEIO-
IIUM aKaJIEMUYECKYIO 3a/10JKEHHOCTb.

B xoxe 3ammThl KypcoBoil paboThl, MpenoiaBaTeasiMu 3anoiusercs «IIpoTokon
3alUThl KypcoBoit padoTe» (I[Ipunoxkenue B). Kpurepuu 3ateM nepecyuThIBaArOTCS B
WUTOTOBYIO OIICHKY CJIEAyIOIUM 00pa3oM. Kaxplii Kputepuii, OTMEUEHHBIA KaK BbI-
noysiHeHHbIN («/la») nobasiseT 2 6asuia, YaCTUYHO BHITTOJIHEHHBIN («He moIHOCTBION)
— 1 Gann, HeBbIMONTHEHHBIN Kputepuit («Het») cooTBercTBYyeT 0 6ai10B. B cuiy oco-
001 B&KHOCTH BBITIOJIHCHHS TPEOOBAHUS COOTBETCTBUS PabOTHI TEME, ONPEACICHHOM
B 33JJaHUU HAa KyPCOBYIO paboTy, Oaiuibl MO 00IIEl XapaKTepUCTUKE KypcoBOU pabo-
ThI paccMaTpHuBaloTCa OoTneNbHO. [locie yero nmo cymme HaOpaHHBIX OaJIOB OIpee-
JISIeTCS UTOTOBAas OLIEHKA COryiacHO Tabauue 5.1:

Tabnuma 5.1.
Cymma no
2. XapaKTepucTHKa MOSCHHUTEIb-
1. O61mas xapakTepucTiKa Kyp- .
. HOH 3aIUCKH Hrorosas onenka
coBoii pagoTs 3. XapakTepHCTHKa OTBETOB Ha
BOIIPOCHI Ha 3aIUTE
11-12 OTJIMYHO
A 8-10 XOpOIIIO
57 YIOBJIETBOPUTEITHHO
0-4 HEYJIOBJICTBOPUTEIHHO
10-12 XOPpOIIIO
3 8-10 YJIOBJICTBOPUTEIIEHO
0-7 HEYJIOBJICTBOPUTEIHHO
2 11-12 YZIOBJIETBOPUTEIILHO
0-10 HEYJIOBJIETBOPUTEIBHO
0-1 0-12 HEY/IOBJICTBOPUTEIHHO
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HToroBas omeHKa MPOCTABISIETCS B MPOTOKOJIE U HA TUTYJIBHOM JIUCTE KYpCO-
BOW palbOTBI W 3aBepseTcs MOAMHUCHIO TpemnogaBarels. OreHka TakKe 3aHOCUTCS B
BEJIOMOCThH (JIOMYCK) M B 3a4€THYIO KHIDKKY CTYJCHTA Ha CTPaHHUIIE OIEHOK IO Kyp-
COBBIM pa0oTaM M MpoeKTaM. TakKe B 3a4ETHYIO KHIDKKY 3aITUCBIBAETCS TEMa KypCo-
BOM pabOTHI.
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HPUJIOXKXEHUE A

TUTyAbHBINA JUCT KYPCOBOM PadoThI

MHWHOBPHAYKHU POCCHUH

®denepalibHOE FOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE

BbICIIIET0 00pa30BaHUs

«MUPIA - Poccniicknii TEXHOJIOTHYECKUIT YHUBEPCUTET»

PTY MUPDA

I/IHCTI/ITyT MEPCNEKTUBHBIX TEXHOJIOTrui

U MHAYCTPUAJIBbHOI0 MPOrPaMMHPOBAHUS

Kadeapa HaH0DJIEKTPOHUKH

KYPCOBAS PABOTA

o JTMCUMIIJIMHE

(naumenosanue oucyuniumnol)

Tema KypcoBoii pa6oThI

Crynenr, rpynna

(®UO, yuebnas epynna)

PykoBoaurenn

(noonuce cmyoenma)

KYpCcOBOii padoThI
(@.1.0., oonmxcnocme, 36anue, yuenas cmenens)

Kypcosas padora npexacrasJie- « »

Ha K 3a11uTe

« »

Jonmyuena K 3amure

Mocksa, 202__ r
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INPUJIOKEHME b

3aganue Ha KypCcOBYIO padoTy

MHNHOBPHAYKHU POCCUU
®denepalibHOE FOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICIIIET0 00pa30BaHUs
«MUPIA - Poccniicknii TEXHOJIOTHYECKUIT YHUBEPCUTET»
PTY MUPDA
HNHCTUTYT NepeneKTUBHBIX TEXHOJI0T Uil
U MHAYCTPHAJIbHOIO NPOrPAMMHUPOBAHUSA

Kadeapa HaH0IJIEKTPOHUKH

YTBepkaaw
3am. 3aB. kadeapoit HO

(noonucw) (®.4.0.)

« _» 202 r.

3AJJAHUE
HA BBINOJIHEHHE KYPCOBOi pad0ThI 10 AUCHHMILINHE

(naumenosanue oucyuniumnol)

CryneHr: I'pymnma:

Tema

Hcxoanble JaHHbIE:

Ilepeuenb BOonpocoB, MOAJIeKAIUX pa3padoTKe:

Cpok npeacTaBJieHHs K 3alIIATE KYPCOBOii padoThI: 10 <« » 202_r

3anaHue Ha KypcoBYIO paOoTy BbLAAI

(roonucw pyxosodumens) (@.1.0. pyrosooumens)
«_» 202 1.
3agaHue Ha KypCOBYIO paboTy MOy
(noonuce cmyoenma) (D.1.0. cmydenma)
«_» 202 1.
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HHPUJIOXKXEHUE B

IIpoTokoJ1 3a1IUTHI KypPCOBOii padoThI

HNPOTOKOJI

3alIUTHI KYpCOBOM pabOTHI
CrynenTa(ku)

DQUO

10 JUCHUITIINHE

(naumenosanue oucyuniumol)

TEMa

1. O6mas xapakTepucTUKa KypcoBOi paboThI

He
Kpurepuii a Her
purep A NOJIHOCTBIO
1. CoorBercTBUE TEME PabOTHI
2. COOTBETCTBUE 3a]IJaHHIO
2. XapaKTepuCTUKA HOACHUTEILHOM 3aIUCKH
He
Kpurepuii a Her
purep A NOJIHOCTBIO
1. TTonHOTa OTBETa Ha BOIIPOCH! KYpCOBOiIl pabOThI
2. IlonHOTA BBIBOZIOB
3. IlpaBunbHOCTH OhOpMIIEHHS KypCOBOI pabOThI
3. XapaKTepucTHKa OTBETOB Ha BOIIPOCHI HA 3aIIUTE
He
Kpurepuii a Her
purep A NOJIHOCTBIO

1. HpaBI/IJ'ILHOCTB M IIOJIHOTA OTBCTA

2. 'myOuHa 3HAHUI B YETKOCTh (DOPMYITHPOBOK

3. CrerieHb IOHUMaHUS TIPOOIIEM

IIpasuna nepecuema kpumepues 8 umMo208y10 OYeHKy OaHbl 8 MeMOOUUECKUX YKA3AHUSIX NO 8bINOJI-
HeHUI0 Kypcosvlx pabom Ha Kageope HAHOINEeKMPOHUKU.

Hrorosas oneHka: YAO0BJAE€TBOPUTECJIbHO, XOPOIIO, OTJIHYHO

HOI[HI/ICI/I YJICHOB KOMUCCHUH:
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HPUJIOXKEHMUE I

IIpumep oopMiIeHUsI PUCYHKA B TEKCTEe KyPCOBOM PadoThI

sk TEKCT *%*
beuti osrydeHsl SKCIIEpUMEHTAIbHBIC TAHHBIC TTapaMeTpa B B 3aBUCUMOCTH OT
napameTtpa 4 1uig AByX o0pa3ioB. Pe3yabTaTsl IpeaCcTaBICHbI HA PUCYHKE 5.
(nycmas cmpoxa)

A< MAPAMETPbI PASMETKM X

120 1

100 4 o Obpasey 1 ~_
¢ (Obpasey 2 —

O6TeKkaHue TEKCTOM

3
= 804
o H o T o T - =
L
M0 gp 4
~ = "
40 1 @ [lepemelnats C TEKCTOM
3adwkcmpoBaTh
20 T T T r T T T r T T T . MONOXeHWe Ha
20 40 60 80 100 120 cTpaHvLe
A (eq. nam.)

Cm. panee...

Pucynox 5 — 3aBucumocTs napametpa B ot napamerpa A s o0pas3ios 1 u 2.
CruionrHas JTMHUS — aMpOKCUMAaIIUs B paMKaX BIOpaHHON MOJIEIH.

(nycmas cmpoxa)

Buumanmne! BeribiBarolee OKHO IMOKa3aHo I IPHMEpa BEIOOpa IapaMeTpoB pas-
meTkn B MSWord.
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INPUJIOKEHUE J
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