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1. Hean u 3agaun AHCIHMILIHEDBL: popMupoRanire HEODX01MOr0 06beMa 3HAHHH, yMmenuii n
HABLIKOB,  MO3BOJIAIOIIIX Pa3BHTL  KOMOETCHUMH B  067acTy HAIeKHOCTH _\-;C'rpoficra
HAHOYICKTPOHHOIT U MHKpOCHCTeMHOI TCXHHKH, YCBOCHHC 3HaHuii o [IOTYYCHHC HaBBIKOB 110
00eCNeueHn0  HagexHoCTH Ha BCEX JTamax KH3HEHHOIO Iukia YCTPOHCTB M ymhpagieHIo
HporpaMMamn obecnevenng Ha1eKHOCTH HOBOH TeXHHKH 1 TEXHOIOI I, NpHOGPETCHHE HABBLIKOR
HO KOHCTPYKTOPCKO-TeXHOIOTHYCCKO ONTHMH3ALHH YCTPOHCTE Ha OCHOBE HAHOTIPHOOPOB. a Takke
O COCTABICHHIO  MH:KeHepHbIX MCTOJIHK  BBIIOIHEHHS ROHCTPYKTOPCKO-TEeXHO 10 HYeC KO
ONTHMH3ALNH YCTPOICTE Ha OCHORC HAHOIIPHOOPOB,

2. Mecro auennminup: g cIrpyvkType OI1 BO:

Auncumumna  «Hatesxuocrs YCTpoiicTs HAHOSICKTPOHHOI M MHKPOCHCTeMHO TeXHHKID»
OTHOCHTCA K BADHATHBHOMH YacTH (i10ka | V4COHOTO ILTaHa,

B rabamme No 1 npuseenss IPEAMECTBYOMNE H [0C/IE1YIOMHE AHCLHUILTHHBL, HANPAB.IeHHbIE
Ha (popMHpoBRaHHe KOMIIETCHIHIT AHCUHUINIHHD] R COOTBETCTBHH C MaTpHIIeii Kommerenii OTT BO.
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3. TpedoBanus x PE3Y.IBTATAM OCBOCHUA AHCHHIL THILI:
[ponece nsyyennsg AUCTHILIMHEI HaNpaBicH Ha (bopmupopanme CICAVIOMAX KOMIIeTCHITHIT:
_ONK-3; MK-1; TIK-2: TIK-6

(VRAsBISAKIMCA 6 Coomeememeun ¢ OC BE) | 'V {H)

B pesyasrare (bopmupopanns Komnercnunn OIK-3 cryvaent jomken:

3nams: rexnonornueckne TIPOLECCHL H NPHHUMIILI OCTPOCHHS [EXHOIOIHYECKOro 000py 10BaHIa
M3TOTOBIEHHA HAHOIPHOOPOB; OCHOBHLIE METO/IBI, TEXHHYECKOH, TeXHUKO-YKOHOMHYCCKO I
IPABOBOIT OLICHKH Pa3sHBIX crIOcoGoR PeLICHHA 3a.1ay.

Ymems: Buibpars Metox PEIICHNS 331241 HCXO1 H3 €€ I0CTAHOBKH B lpodeccnonansHoii chepe u
CMEXKHBIX 00MaCTAX 3HANUI,

Baadems:  corpemenunn HIPOTPAMMHO-HH(BOPMALTHOHHBIMIT CpeacTBaMH  paspaboTkn o
oopmieHHs KOHCTPYKTOPCKO-TeXHO0.10rHYeCKOii AOKYMEHTALHH B COOTBETCTBHY ¢ AEHCTBYIONHMU
CTAHJapTaMH,

B pesyasrare (hopMHpOBaHUA KoMIeTerIH HK-1 eryzaent qomxen:

3name: Bu;IBI pecypeos u TEXHOTOIMH 1A PEUICHUS TIPO(ECCHOHATEHRIX 3871324, OCHOBHBIE METOTbI.
TEXHHYECKOI, TeXHHKO-9KOHOMHYECKOI 1 1IPABOBOH OLICHKH PA3HBIX CIIOCOBOR peuieHns 3a;1ay.
Ymems: npoeoxnts amanus HOCTAaBIEHHOH WeIH KAk MOJeNH [UIAHHPYEMOTO  pe3vibTaTa o
(bopl\fynuponan 3a71a"H. KOTOPBIE HEOOXOTHMO PCIINTE TUIA ¢ TOCTHAKCHHS: AHAUTH3HPOBATH
AIBTCPHATHRHBIE BAPHAHTEI /LIS TOCTIHKEHUS HaMETEHHBIX PEe3V.IbTATOR.

Baaoems, mMetoankamn Pa3padOTKH Ue/TH (enenonaranns) i 347184 [IPOEKTa.

B pesymbrare popmuposanus Komnerenunn [K-2 cryaent qomken:

3Hamp: ocHORHBIC MeTOBI 1T “PCACTBA NPOBCICHUA IKCIICPHMEHTATBHBIX HCC/IEI0BAHHIL CHCTEMBI
CTAHTIAPTH3ALITH H CCPTHOHKAIIHH.

Yuems: Buidupats cnocoGu u CPCACTBA  H3MEpeHHil H NPOBOAUTH OKCHEPHMEHTAIbHbIE
HCCJIeT0BaHM.

Baaoems: criocobavn 00pabOTKH H IpeICTaBICHIA TOIyICHHBIX JJAHHBIX H OICHKH HOTPCIIHOCTH
PEe3YILTATOB H3MEPEHHI].

B pesyaprare (bopmuporansg Komnerenuun [TK-6 cty1enT 105mKen:

3nams: craniaprbl, YCTaHABIHBAIOUHE TPeGOBaHHs K COCTaBy H COACPIKAHHIO KOHCTPYKTOPCKO-
TEXHOIOIHYECKOH JOKYMEHTAIIHH.

Ymems: paspabatsipats u 0hOPMIATE KOHCTPYKTOPCKO-TEXHOMIOTHYECKYIO TOKYMEHTAIIO.
Bradems:  cospemennpiMu POrpaMMHO-HH(POPMALMOHHBIMH  CPeCTBAMH paspadoTkH
ohopmIcHHs KOHCTPYKTOPCKO-TEXHOIOIHYECKOI JJOKYMEHTAIIHH B COOTBETCTBHH ¢ JACHCTBYIOIIHMH
CTaHIapTamu.
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S. Coaepxanne AHCHHILTHH bI

5.1. Copepikanne
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Hazexuocts 3JICMEHTA,

Hanexnocts
TCXHHYECCKHX CHCTEM
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Mecto  mcmnmmiger g odmeM  wHKIC  MOATOTOBKH
AHIITOMHPOBAHHOTO CIICIHAIHCTA, DakTopsL onpe e ABILTe It
OTIPCAEIIAIOIIHE pa3BHTHE TEOPHHU HAICKHOCTH.
AKTYaTH3amis onopHeIX 3HAHM (BXOIHOH KOHTPOJIL 3HAHMIT
CTYICHTA 1O IHCILHILIMHAM, HEOGXOIHMBIM I8 OCBOEHHS
Kypca).

OcHoOBHbIE TepMHHBI 1 ONPEIENEHIA TCOPHH HAICKHOCTYH — 2
qaca.

Haznexnocts kak xommiexcnoe crofictro TC: GezoTkasmocts.
PEMOHTONIPHTOIHOCTB,  JIOJITOBEYHOCTE [ COXPAHAECMOCTh,
PaborocnocoGrocts, oTkas, HEHCIIPABHOCTE, BOCCTAHOBICHHC,
Bpemenusie nowstus, ocratounse 1 Ha3HAYEHHBIC pecype,
CPOK CITYEOBI " ap. AGCTpakTHOC OIIHCAHHE
(bynruHoHUpoRanns TO ¢ TOYKH 3pCHHS €I0 HAJIeHKHOCTH.
CXCMA  COCTOAHMH M coObITHII BOCCTaHaRIHBaeMoro T .
HeticTBytome HOPMaTHBHbIE AKThl B OOIACTH HAIeKHOCTH
TCXHHYCCKHX  CHCTEM:  OCHOBHEI® FOCYIapCTBCHHBIC I
OTPACICBbIC  CTAHIAPTBL.  PYKOBOIALLIE JOKYMEHTBI U1
CIPABOYHHEKH,

llokasatemn  magewsocTH:  Toueunpe OLEHKH  jI
AOBEPHTEIBLHBIC HHTCPRBAJIBI, HpOI’HO?HpOBaHHC Iokaszareaei
HATEARHOCTH. DAKTOPLI, BIUAIONINC Ha HATEKHOCT . =2
gaca.

Kpurepri n noxasare:n nagexnoct, Bu:tel k1acenduxanii.
PvaeTHbIC, SKCIICPHMEHTAIBHEIE, IKCIUIVATAIIHOHHEIE H

IKCTPAIIOTALHOHHEIE TOKA3ATEIH HajexHocTH. Equnuuncie i |

KOMILICKCHBIC  [OKa3aTeIH  HAJMCKHOCTI. ITpotaenma
TIPOTHO3HPOBAHHS  TIOKasaTenell  HaleKHOCTH. DakTopsl,
Bamdomme Ha Hazexknocts TC. KimMatHuecke, VAapHo-
BHOpaUHOHHEIC M ap.  daxropsr Ipogmiaktiucckoe
o0c.y:KHBaNHHE. Tpennposku, orpaGorounsie u NPE/UTYCKOBLIE
HCIIbITaHHA. KOHTPOIb KauecTBa u  BXOTHOI KOHTPO.Ib
HaICHKHOCTH.

Hanexuocts TEXHHYCCKHX CHCTEM. OcHoBHOE Ccoe/THHeHue — 2
qaca.

CnocoBel onmicanns (DYHKIIHOHHPOBAHIS TeXHIUECKIX CHOTEM
B CMBICIIC HX HAIEKHOCTH: CTPYKTYPHAA CXEMA CHCTEMBL,
(yHKIHE anreOpr noTHKM, MaTpHIa COCTOAHMH CHCTEMBI,
rpad) COCTOAHMI CHCICMBL, OIMCAHME (GyHKUHOHNPOBAHNA
CHCETEMBL ¢ TIOMOWIBIO  ypaBHCHHI  THIIA  MACCOBOIO
O0CTYKHBAHHA, OIICAHHE (pYHKIHOHHPOBAHHA CHCTEMBI ¢
TOMOHIBIO HHTEI'PANBHBIX YpaBHeHHI. ()CHOBHBIE pacyeTHele
COOTHOIICHAA 1715 IIOKas3aTerrel 0e30TKAZHOCTH CHOTeMBI o
OCHOBHBIM COETHHEHHEeM.
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Metoas nossimenng
HAICKHOCTH,
OTIPCICIICHHE H KOHTPOIE
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Texnndeckne cucremsr ¢ Pe3epBHpoBanNeM — 4 yacos, I‘
|

[ousrHe PE3CPBHPOBAHHA  (BReTeHug H30BITOYHOCTH) |
TEXHHYCCKIX cHeTeM. OCHOBHEIE MOTX01bI K KJIacCH(MKAIIY |
TEXHHYECKHUX  CHCTeM ¢ PE3CPBHPYIOIIUMH  YIeMeHTaMI.
Peseprupopanmne HEBOCCTAHABIHBACMBIX cHeTeM. CHeTeMb o
UCI0H 1 IpoGHOH KpatHOCTBIO, | OPSYHI  (HArpY>KeHHbII),
Q0JIErvYeHHslli M XOm0IHE (HCHATPY:KEHHPIT)  peseps.
Ckoupzanree PC3CPBHPOBaHHEe H cHCTembl Tuma k ps q,
Hanexuoers  cuerem Upi  00memM ¥ pasgersHoM
PE3CPBHpORAHMN.  Modenn, meroasl amammsa pacuer
HAJCKHOCTH  CHCTeM ¢ HOCACI0BATe IbHO-TAPA; LTE IR HOTT
CTPYKTYPOH, CO CIIOKHOL CTPYKTYpoi. OCHOBHOC CROICTBO
pe3epeHpoBanns. CpaBHeHHEe crocoGOR pesepBupoBaHis.
Yuer  Hagexnoctn HEpeKIvaTencii  pesepsa. Pacuer
HAIACHKHOCTH CHCTCMBL TIPH JIBYX THIIAX OTKA30B. Beirprim
HAJCKHOCTH  pe3epBUPOBAHHBIX HEBOCCTAHABIHBAEMBIX
CHCTEM, |

MeTo;161 noBbIIeHIS HaTeKHOCTH — 4 yaca, ‘
OcHOBHBIE 3Tane u NPOrpaMMa O0ECIICUCHHS HATEKHOCTL,
Kiaccuduxamus  cnoco6on NOBBILUICHHS  HATEKHOCTH,
CpasunTensHbni anamms Mero1o0n TOBBIMICHHS HATCKHOCTH I
POOAEMBI HX MPAKTHYECKOI pealn3aiMH,

Mapkosckue nponeccs TCOPIIH HAJICKHOCTH - 4 yaca.
OcHoBHble  n010)EHME TCOPHH  MApKOBCKHX  CIy4aiiHbIX
HpOIECCOB 1A HPOTHO3HPOBAHMS TOKA3aTeIel HATEJKHOCTH.
Ycuosus  mpuMeHnMocTH Motenn. llparmna  noayuenus
ypasHeHui Komvoroposa-Uernvena.

Hanexnocts texmmeckux cucrem ¢ BOCCTAHOBACHHEM — 4
HACOB.

Pacuer  magexmwoetn  cmerem ¢ HOCIICI0BATE/IbHO-
MapasuIe/ILHOM CTPYKTYpOIL. Mapkosckas MO/1el1b
HaaexHocTH. [lonyMapKOBCKas MOJCIb HATEKHOCTIL Pacuer
HAZICHHOCTH CHCTEM €O CIIOKHOM CTPYKTYpOIi. Kosdpdmmenr
" QYHKIHA TOTOBHOCTH CHCTEMBbI. Cpeanas mapaborka 10
OTKasa cuctembl. Cpelnss HapabOTKa Ha oTKas. Bepostaocts
De30TKaznol paBoTsL.

Heneitanua  Ha  HagekHOCTD: OMNPEICUTE/IbHBIE  J
KOHTPOJIbHBIE — 3 qaca, |
IKCIEPUMEHTATBHOC  HCCIIeTO0BAHME HaIeKHOCTH. BI!JL:"
HCOBITAHHIT HA HATeKHOCTH, OnpeeHTebHbIe HCNBITAHNS Ha |
HaICKHOCT.  KOHTPOIBHBIC HCIBITAHHS HA HAZCKHOCTS.
Y CKOpPCHHBIE HCHBITAHUS HA HAJCKHOCTD. R

KOHCTp}’!\'T(}pCI{O-TCXHOHOFIl‘JCCKIIE ACIICKThI II’SI'OTOB.TIGHHH‘I

VCTPOHCTB Ha Oase nauonpuGopos — 4 yaca, |
|

= ——
DopMHPOBAHHE LOKA3aTCICH HATeKHOCTH YCTPOHCTB Ha Oasc |
HaHOHPHOOPOB — 4 yaca. :

[Ipodaemer oGecniedenns kagecTra MPOH3BOJACTBA VCTPOIHCTB |

| Ha _ Oasze HaHOTIDHOOPOB  HA  TIpHMepe  CMecHTCIeit |




paanocuraanos  CBY-mmanasowa ma ocmope PE30HAHCHO- |
— L LYHHEALHBIX /110,108 — 4 yaca. '
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| | . |

NOCTCICHHBIX OTKA30B | PATHOOACKIPOHHBIX YCTPOIICTB Ha HX 0cHOBe — 4 yaca. ,

HaHOTIPHOOPOB 1 : |
w |
YCTPOHCTE Ha nx | BiisHie wsmenenns fponecce gerpajiammm 11apamMeTpos |

4, | OCHOBE | PE€30HAHCHO-TYHHEeNRHOT CIPYKTYPBL  Ha  snekTpHueckne :
| ‘ | XaPaKTEPHCTHRY CMecHTe el patnocurrator CBY nanasona |
|I 5 5 Hd OCHOBE PE30HAHCHO-TYHHE I HEIX AHOI0B — 4 yaca, |
] | |
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: | OITHMH3AIHY YCTPOHCTB | 1aMMa-NpOLCHTHOI HApaboTkK 10 OTKA3a — 4 yaca. :
| & | HAa OCHOBe |

I I HaHONPHOOpORB KoHeTpykTOpCKO-Texnoormeckas ONTHMH3ALMA VCTPoitcTR
| Ha OCHOBE HAHONPHOOPOE ¢ yueTOM IKCHCPTHBIX OLCHOK MO

! T3 - - A _ 2 v
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8. I\'IaTepHa.TLHO-TeKmmec:me oﬁccnet{emle AUCHHILIHHBI:

Ha nepBoM 3ansaTin K&XKIbIE CTYICHT moiyuaer B WICKTPOHHOM BIIE TOIHBIH KOMILICKC
Y4eOHO-METOIHYCCKITX MAaTCPHAIOB 110 AUCUHILTHHE, BKTHOYAIOIITHIT lIPOrpaMMy, JIeKIHOHHE Kype
H apyrue Mﬂ']‘t?pll.’i.:’lbl.

Jlexunonnsie 3anarus TOCBAILCHBI PACCMOTPEHHIO KIKOYEBRIX, 0a30BbIX OMOKCHHIT Kypca
1 PASHACHCHAIO YUeOHBIIT 32, TaHHI, BBIHOCHMEIX Ha CaMOCTOATEe IBHYIO POpadoTKy.

CelelHapCKue 3aHATHA  OporoxaATCE  n 3AKPCILICHHA  YCBOCHHOII HHpOpMaLH,
IPHOOPETEHHS HABBIKOB ee UPHMCHEHIS A1 IIPOrHO3HPOBAHIL, OIIPETIC/ICHHA, KOHTPOIS H
YHPABICHHS HAACKHOCTBIO TCXHIYCCKHX CHCTEM,

Camocrosareabnas Padora CcTyaeHTOB BKIIOYAET IpOpaboTKy AeKumonnoro Kypca.
MOIrOTOBKY K CEMHHApaM, KOHTPOJIbHBIM MCPOIUPHATHAM, 9K3aMEHY H TIp. Pe?yﬂbTaTbI BCEX BHIOB
paboTer cryaenron popMupyroTes B BHIE HX THYHBIX 1OPT(OIHO, KOTOPHIE yUHTBIBAIOTCS Ha
NPOMEKYTOUHOH aTrectamnu. CaMOCTOSTe bHAs paboTa mpe:ycMmatpiBaer me TOIBEKO npopadoTky
MATCPHAIOB  JICKIIHOHHOTO KypCa, HO H nx PACIIMPCHHC B pesyabTare IIOHCKA, aHa.Iu3a,
CTPYKTYPHDOBAHMS M NPEICTABICHHS B KOMIAKTHOM BHIC COBpeMeHHON HHpOpMannH H3 Beex
BO3MOXHBIX HCTOUHHKOB,
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9. Hndopmammonnoe odecneenne THCHNIL IMHBI
a) MporpaMMHoe 0BecIeycHe:

- O(QHCHBII AKET HPUIOKCHI — Office
= TTAKET NPHKIIATHBIX NPOTPAMM 1 BRIYHCICHHIT: MATLAB Simulink,

0) Gaskl TaHHBIX, HH(OPMALHOHHO-CIIPABOYHEIE It IOHCKOBBIC CHCTCMBI:

- Free MTBF Calculator: I_mp;.fuldsen'i_cg.cmn;R_cﬂamﬂitv-Soft\ia_@j‘r_eg-mm ~calculator.html:

- Denepanenoe  aremrterso 1o TCXHIYCCKOMY  PCryIHPOBAHHIO | MEeTPOIOTHH
POCCTAHJIAPT: http: ‘www.gost.ru ‘wps/portal/pages.C atalogOfStandarts:

- Poccuitexuit Hayuso-Texmmueckii LEHTP HH(POPMALHH 110 CTaHIapTH3AIHH, METPOJIOTHH H
OIICHKE COOTBETCTBHS RG] «Crannaptaadopyy: http:/ www.gostinfo.ry H
http:.-"f’\ﬂ_lvggt_zyldz_ims.ru;defggl;ag;m;

- lpogeccronanenpii sxypran s CHCUHATHCTOR 10 Ka4ecTBY «MeToIsl MeHeIKMeHTa
KadecTBa»: http://www.ria-stk.ru mimg detail.php:

- Kypnat i IpeanpuaTus «CTaHaapTh 1 KauecTBO»: hup://'www.ria-stk.ru stg/detail.php:

- Hayuno-texunuccknii KypHaT «Hazexnoctsy: http: ‘www.dependability.ru/jour:

- Kyprai «Hanorexwonormn: paspaloTka, NpHMEHeHme XX1 BEK»:
http://www radiotec.ru/journal_section 17:

- Hupopmawmonno-rionckosas  crerema Poccuiickiux  narenrmpix JOKYMCHTOB:
http://www]1.fips.ru/wps wemy/connect/content_ru/ru/ inform_resources inform_retrieval system :

- Hupopmaunonno-nouckoras cHCTeMa LATEHTHOTO BCIOMCTRA CIIA;

http://www.uspto.gov/ patents-application-process/search-patents ;
- Coolmectro  mecnenosatencii  u pcrnoaBatenei B 00NACTH  HAHOTEXHONOrHK:

https: /nanohub.org/:

- Buzgeoaexmmm;

Iokasaremnn HATEKHOCTH; https://www.youtube.com/watch v=WiPQc8AG244 (4acTb 1),
https: /wwyw.youtube.com/watch?v=rvX3bSpk6wE (qacts 2

Haaexuocts 1eMIeH, [Mapamieasnoe 51 MOCIICI0BATEILHOE COCIHHEHHE:

https: /www.youtube.com/watch?y- ‘RpfXSIE1pTM;

Is MTTF a Measure of Reliability: _https:j@'&'iomu_bc._cmn;\mtch‘?\'ifiﬁZ_\ngYT’ds;Q,
https: 'www.youtube.com/ watch?v=xFRizlhPODS.




10. .V-ieﬁﬂome'm:umecxoe obecneyenne AHCHHMIHHBIL:

a) OCHOBHAS JHTCparypa

I Wnvapés, B, 10, Hazexnocts texunueckmy CHCTEM © yuyeOHUK 11 Bysom / B, 1O,
Ulnmmvapés, — 2-¢ H31.. ueup. u Jom — Mockga H31areserso IOpaiir, 2021, — 259 ¢ —
(Bercwee o6pasopamie). —- ISBN 978-5-534-09368-1. —_ Texer : snektponnsi // OBC Opaiit
[caiiT]. — URL: https.//urait.ru beode/473175

2.. Anq’epos B. H., Bacunses . I1.. Kysuewos C. M, Hazemuocts texumyeckix CHCTEM. —
Directmedia, 2018,
3, Durivage M. A. The certified reliability engineer handbook — Quality Press, 2017.

4. Walker H. F., Benbow D. W . Elshennawy A. K. The Certified Quality Technician Handbook,
- Quality Press, 2018.

3, aurypun B 1., Betposa H.A.. Heanos 10 A H 1p. HanotexHomnorus u MHKPOMEXaHHKa:
yaed. nocobue, — Y, 5- Haexnocrs HaHOTIpHOOpOB 1 PATHOYICKTPOHHEBIX YCTPOHCTE Ha px
OCHOBe — M. : H31-B0 MI'TY nm. H. 9. baymana, 2012, -— 84

0) AonoaHNTETHHAS THTEpaTypa

L. F'OCT 27 xxx-xx «HaaexHocTs B Texnmkey .

2, Hpaktikym no nanexnocty TEXHHYCCKHX cHeTeM. JTneynos E.A.: Vaefuoe nocobue. CII6.:
Jlane, 2015. 240 ¢. Cepurka Ha SJICKTPOHHYK) BepcHio B Y IEKTPOHHO-OMOIMOTEYHOH CHeTeMe
H31aTebCTBA «JlaHby: hLtgs_::Lfg.lﬂlbggk_.cgmirga_dgﬂbgglgiﬁﬁQZE#_I—_!Q

3. Manadeer C.1., Koneitkmy A J. «Hazesxnocrs Texanyeckix creren. [pumepsr n 3azaymy:
YueGHoe nocobue, CI16.: Hsmarensereo «lane», 2016, 316 C.

Ccbuika Ha VICKTPOHHYIO BEPCHIO B MICKTPOHHO-0MOIHOTEYHOI CHCTeMe H31aTenbCTBa «IaHpy:
htips: /e lanbook.com/re; der/book 2778/#3

4. Hanorexnomorns g MHKpoMeXawuka. Yacrs 5. HaneskzocTs HAaHOIPHOOPOB  H
PAIHOSICKTPOHHBIX YCTPOHCTR HA MX OCHOBe, B.JI.Ianypumn, H.A.Betposa, FO.A.Hsanos u Ip:
YuebHoe nocodue, M.: | I31-80 MI'TY H.D.Baymana. 2012. 84 ¢.

3. Hensrtanns  wa  wazexcnoers TCXHHYCCKHX  cHcTeM. HLA. Betpora, A.I'I'yakos,
C.A.KosyGusk u 1p.: Yuebno-Meroamueckoe nocodue. M.: H31-80 MT'TY uMm.H.2.Bbaymana, 2015,
84 c.

6. YCcKopeHHble HemBITARNS Ha HAIEKHOCTE TEXHHYECKHX cHeTeM, B.J]. [Mamypuu, H.A.
Berpora, B.B. Hasapos, H.T. Ceperun: YueGHo-MeTotmyeckoe nocodbue — M.: Ham-po MI'TV
uM.H.D.baymana, 2016. 48 .

7. Ulamrypun B.JI.. Bamkos B.M., Bermpora H.A. Hazexunocts  Texumuecknx CHCTEM,
Pesepeposanue, Boccranorenme M - MI'TV. 2009. 60 c.
8. Obecnievenne HatexHOCTH CITOKHBIX TCXHHYCCKHX CHCTCM. Jlopoxos A.H., KepHosHIkmii

B.A.., Mupounor A H. u ap.: Yuebuux. CII6.: Jlaun, 2016, 352 .
Ccbuika na YICKTPOHHYIO BEPCHIO B YJIEKTPOHHO-GHOIHOTCYHO CHCTEMC H3/1aTelIbCTBA «JIaHby:

https: /e.lanbook.com/reader/book 86013/#1

9. nanoHUB-U: Fundamentals of Nanoelectronics - Part A: Basic Concepts, 2nd Edition,
https: /nanohub.org/courses FON] .

10.  Nano-to-Macro Transport Processes: Video Lectures Prof. Gang Chen — Massachusetts
Institute of technology lltgps:,":‘"ocw.mit.edu-’courscs-’mechauic:ll;cgg@gg:ﬂg&l;ﬂ—_ngng—@gmg—_

lransport-processes-spring-2012/video-lectures/

11.  Mockamok B.A.. Tumogees B.H., dexsit &.B. CeepxOBICTpO,1eiicTBY FomTHe IpHOOPEI
YIERTPOHIKH: Yyed.nocobue. K.: HTYY «KIIy, 2017, 480 c.

12, Pacuér nokazareseii HAIEKHOCTH P& THOWICKTPOHHBIX CPeacTs : y4ed.-MeTo1. nocodue / C,
M. Bopoeuxkog. . H. Lepenbayk, ®. J1. Tposu: mox pea. C. M. Boposukosa. Musck : BI'VIIP.
2010. 68 c.

13, Berposa H.A.. Mlamypun B.J1., Kymvos E.B, [Tosbumenne sddexrisuoctn vomem
o0ecne eHUs HATEKHOCTH YCTPOHCTB HAHOYIEKTPOHHKH Ha (GaAs AIGHAS-FCTCDOCprK‘I‘yan C
TOTICPETHBIM TOKOTEPCHOCOM B PAMKAX MoZemposanns ux BAX // Hanotexnomoruy: paspaboTka.

npinvenene XXI sek. 2016. T.8, Ned. C.37-42.



14, Komnnekcnas texnonoriyeckas OITHMH3AIHA HHKYOATOPa TPOMBOIITTOR / H.A Betposa [
ap.] /" Hanorexnonoruu: pazpabotka, npumenerie XX] BeK. 2017. T. 9, Nel. C.12-18.

15, Texnomornyeckas ONTHMH3ALHY YCTpolicTBa g Oe3omacHoro XPpaHeHus
TPOMOOIHTOCO Teprkarx TPaHCYZHOHHBIX cpe / H.A Berpora [u ap.] / Meanunnckas TEeXHHUKA,
2017. Ne4. C. 18-21.

16. CnpaBouunk HOpMaTHBHOrO Xapaktepa. M.: 22 LTHHIH MO P®, 2006. 647 c.

11. Meroanueckue VRA3aHMs 1151 06y uaomuxcs 110 OCBOCHHIO /{HCIHTLTHHL] (Moxyus)

@) Metomueckne YKa3aHUs (Ul CAMOCTOATEABHO padorsl.

Pekomennyeres HCHOMB30BaTE caenyronmmii TICPCHCHBL BONPOCOR 1 3a1ammi;, OXBaTBIBAKOIIHIT Bee
TEeMBbI JAHCHHIUTHHBIL:

1. Onpenenenne HOHATHA «HAACKHOCTDY, Hatexnocts - KOMILTCKCHOE cBoficteo TC,

2. ABcrpakTHoe onmmcame dyHELIHORMpOBaHNT TC ¢ TOYKH 3pCHHA HagexkHOCTH. Ock COCTOSHHII H
OCk HapaboTKH,

- B! kimacendmxarii KOTHY@CTBEHHBIX moKasaTe el HaexkHocTn TC,

- MeTo161 oBBImICHY Ha1exkHOCTH TC. BHan PescpBHpoBanns. Kparrocrs Pe3epBHPOBaHHS,

. Koanuecrpennpre MOKasatenn de3oTkaznoctn TC,

- Oburee pesepriposanme c Ue0it kKpaTHocTeio. [opsvee BKJIIOYCHHE,

- Kommyecteennsre mokasareny AouaroseynoctH TC,

- Obuee peseppuporanme ¢ HE10H KpaTHOCTBI0. OberyeHnoe BKJIIOUeHHe,

- Hazexxnocets cucrems [IpH OCHOBHOM CO€THHEHHH 3IeMenTOR.

10.Hazexnocts creremsr HIPH Mapa.LicbHOM COQ THHeHHI VICMECHTOB,

11.Koinuecreennpie [IOKasarenu coxpansemoctn TC.

12.Pazensnoe PE3CPBHPOBAHHE ¢ Le0ii KpaTHOCTBIO. | Opavee BKIKYeHHe,

I3.F'amma-niporrenTHasy HapadoTKa ;10 oTKaza. Cpeanss napadorka 10 otkasa H HA 0TKa3,
14.KomyectBenHble mokasarems PeMOHTONIpHrOAHOCTH TC,

15.BepostrocTs 0e30TKa3HOI pPadoTEL BCPOATHOCTE OTKa3a H HHTSHCHBHOCT] OTK430B.

16.IoTox oTka30B 1 ero mapamMerp.

17.06mee PE3€pBUpOBanHe ¢ 1eT0ii KpaTHOCTRHIO. XO0I10THOE BKTHOYeHe.

18.Paszennroe PE3CPBHPOBAHHC C UCIIOH KPATHOCTBIO, Obicryennoe BrmoYcHme.

19.Pasgensnoe PE3EPBHPOBaHHe ¢ HeNoii KpaTHOCTBIO, Xoao10¢e BEIOUEHHE,

20.CpaunrenpHas XAPAKTEPHCTHKA 00LIEro u pa3iemsHoro PE3EPBUPOBaHIs ¢ He10li KPATHOCTBIO,
21.Pesepsuposanie ¢ APOOHOI KpaTHOCTEIO. Masxopuraproe Pe3epBHpOBaHHe,

22 KomruiekcHrle mokasare HaTexuocTn TC.

23.0mnpenenenue ocHOBHBIX TIOKa3ate. el HATCKHOCTH HEBOCCTAHABIHBAEMBIX HJIEMEHTOR.
24.Ha1exHOCTE  TexHmMYeckoff CHCTEMBL, - paboTalonicH B ycioBHsX HATHYHA  OTKa30R u
BOCCTAHORTEHHT. Huckpernonenpepoisuprii CTy9alHbI MapKoBCKHit mponece.

25.Hepapxmueckas CTPYKTYPA TEXHHYECKOH CHCTEMBI. IIeMeHT--CHCTeMa., Kpupas  «wxisuny»
31eMeHToB TC.

26.Vpaeneune Koamaroposa-Yenmena, Kospduunent rorosuoctu TC,

27 Knacendukanms coctosumii TC. Otkasel u nospek e, PEMOHT U BoccTaHoBIeHHe TC.
28.I1paBmia TTOJIVYCHHSA YPaBHCHHS Kommaroposa-Uenmvena,

29.BbIBOA  ypaBHeHus Kommroposa-Uenmena s cnerems ¢ ABYMA COCTOAHMAMH M JBYMS
IOTOKAMH.

30.Crennanbuere mokasaren HATCKHOCTH I BOCCTAHARTHBACMELX IICMEHTOR,

31 Aerpasaumonssie otkaspy, Pacyer nokasarereii najexnoctu ICTEPOCTPYKTYP H mpubopoB Ha Hx
OCHOBe.

32.Onpenemrensurie nemsrranmns Ha HATCKHOCTB.

33.KouTposnbubie neubitanns ua HAeKHOCTb.

34.Inanuposanue HembITanmii Ha Ha,TCKHOCTb.

35.Hagexuocts 110: ocHoRHEIE MOHATHS, MOIXOIBI K PACHeTy MOKa3aTeNell Ha 1eKHOCTIL
36.KOHC'rpyKTopCKD—TexHonornqecmie ACMICKTEI H3rOTOBIEHHA YCTPOHCTB Ha Gase HaHOIIPHOOPOB.
37.QopMHpoBanue nokasatecii HAICKHOCTH YCTPOICTB Ha Haze HaHOTPHOOPOR,
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38.[Tpodaemsr obecneuenns kauecrra MPOH3BOICTBA YCTPOHCTB Ha 6a3¢ HAHONPHBOPOB Ha npumepe
cMecHTenel pajiocurnanos CBY-1uanazona ua ociope PC30HAHCHO-TYHHEILHAIX JHOI0B.
39.CTpykTypHas  cxema hbopMHpOBaHHA W u3MeHCHIS IKCILTYaTAaLHOHHBIX  TapaMeTpoR
HAHOMPHOOPOB 1 PATHOAICKTPOHHBIX YCTPOHCTB HA HX OCHOBE,

40.Bansane mamenenns g lIporecee 1erpajJai napamMeTpos PE30HAHCHO-TYHHEIBHOH CTPYKTYpBI
Ha SICKTPHYCCKHE XapaKTEPHCTHKH CMeCHTCIeH paanocnrHatoB CBY amanmazoma ma ochope
PC30HAHCHO-TYHHEIBHBIX HO, 0B,

41.Anamu3 Bansung TEXHOMONIYCCKUX MOTPEIIHOCTEH Ha BBIXO AT JICKTPHYECKHE MapaMeThI
YCTPOHCTB Ha OCHOBE HAHONPHBOPOB.

42.KOHCprKTOpCKO-TCXHOJ!O]'H‘{GCI\‘HH OUTHMH3AlHSA YCTPOICTB HA OCHOBE HaHONIPHOOPOB 110
KPHTCPHIO MAKCHMATBHON I'aMMa-TIpOUeHTHOI HapadoTKH 10 oTKasa.
43.KoHcTpykTopeko-rexnonoriucckas ONMTHMH3ALHSA YCTPOICTR HA OCHORE HAHOMPHOOPOB ¢ yaeToM
KCIEPTHBIX OLCHOK OIS JIOMYCTHMBIX 3HAYCHIT ero BbIXO,1HbIX [IAPAMETPOB.

0) Metoanueckue YKa3aHHA 1714 MO ITOTOBKH 10KTa1a
[TprmMepHLe TeMp AHATUTHYCCKHX 0030POB H T0KI410B:

L OCHOBHBIE cTaTHCTHYeCKHE MOIETH TeOPHI HAIeHKHOCTH.

2, Marematnueckue votemn DYHKLHOHHPOBAHHA TCXHHYECKHX 00HEKTOR B CMEICIE
HaIEKHOCTH.

3 Pacyer mazexmoctn ¢ YUCTOM  TerpaJalHOHHBIX  OTKa30B (118 ciyuag
;IH(I)(})}/?HOHHOI‘Q HEMOHOTOHHOI'O paclpeaeiIeHHa HapaboTKH 10 OTKa34).

4, Hajexuocts B texuuxe. Ynparneune yerapesauuenm (IOCT P 27.203-2012).

. HanexnocTs B Texmmxe. Vupasienne HajnesxHoCThIO, VCA0BHA  IpoBCICHMS

HCTIBITAHHIT Ha 0€30TKA3HOCTD W CTATHCTHYCCKHE KPHTEPHH H METOMIEI OIMeHKH HX pe3yabTaros,
(FOCT P 27.607-2013).

6. Hanexuocts B rexmuxe. Bei6op crocoos 1 Meroos pesepeupoBanis (P 50-54-82-
88). OntumanbHoe pesepBHpoRaHe,

7. Metouveckue yrasauns. Hazesmuocrs B TCXHHKE. METOIBI OLCHKH HOKa3are.Ieii
HAZICKHOCTH 110 IKCIEPHMEHTAIBHBIM JaHHBIM (P11 50-690-89).

8. Hazexnocts B Texnme, Kpurepun nporepkn noctosuersa HHTEHCHBHOCTH OTKA30B
H llapameTpa notoka orkazos (IOCT P MDOK 60605-6-2007).

0. Crarncetmacckne meroast, Toueqnpre OLUCHKH, TOBCPHTEIBHBIC, NMPEIHKIHOHHBIC 1

TOIICPANTHBIC HHTEPBAIIBI LIS YKCTIOHEHIHATBHOMO pacnpeercnns (FOCT P 50779.26-2007 (MK
60605-4:2001)).

10. HmuxenepHusie METOJHKH  BEIIOIHCHHS KOHCTPYKTOPCKO-TEXHOIOTHYECKOTT
ONTHMU3AIUN PaIHOMIEKTPOHHBIX YCTPOMCTE HA OCHORE HaHOIPHGOPOB.

H JIpyrHe.

Tpe60BaHHH K IPeICTAaBICHHID AHATTHTHYECKHX ()GBOPOB H JOKI4a10B;

Pedepar - 910 camoctostensuas HayqHO-HCCIIe T0BATeIbCKas paboTa, B KOTOPOI 10:1KHA
OBITH pacKkpbITa CyThH HCCITE/ yeMoii mpoditeMsl, aBTop 1oknaa IPHBOJMT Pa3IHYHBIC TOYKH
3PCHUA, a Takke COOCTBEHHBIE B3IUIA,1bl Ha Hee. C'O,:{ep“zKaHne MAaTepHAaIA TOMKHO OBITE JOTHYHEIM,
H3IOCHIE MATEPHATA HOCHT TIPOGIEMHO-TIOHCKOBRI}i Xapaktep. OCHOBHBIEC BHIIBI VUeOHBIX
JdOKITQT0B: T0K 147, AOKIAT-KOHCITEKT, TeMaTHYCCKHIT JoK1a1. OCHOBHas [ICTB TEMATHYCCKOTO
/IOKJI271a (AHAIMTHYECKOTO 0030pa) — cucrema TH3UPOBaHHOE 00001ICHME, PAaCKpbITHE H
KPHTHYECKMI aHAIIN3 COUEPIKAHIS PASIHIHBIX AOKYMEHTOR, IOCBANICHHBIX KOHKPCTHOMY
TCMaTHYECKOMY BOIIPOCY.

Jtanbl paboThl HAT TOKIAIOM: IToa6op 1 H3ydenne OCHOBHBIX HCTOYHHKOR 10 TeMe (Kak
npaBuno, He weHee 8-10). CocTapieHne onGmorpapuir.  Obpadorka u CHCTEeMaTH3aIlA
undopmann. Paspaborka 1urana Toknaza. Hanmcanme jnok7Tana. Paszpalorka ckpunros s
HHCICHHBIX [PHMEPOB [10 TeMe. doprmuposanme pdf-publish. IToxaroroska IPC3CHTAUMH |
PasaaToyHOrO MaTepHaia 11 JOKIa1a B ayuTopun. Bereryiuenre ¢ pesyIbTATaMH MCC/IC10BAHIA
B AyTHTOPHH HA 3aHATHH.



OOPMIAETCA MO TOPAIKY VIOMHHAHHA B TEKCTE H HMeeT CKBO3HYIO HyMEpaunw apadCKHMu

midpamu. ).

8. TIpHIIOKCHAS (MATEPHATH ¢ BONPOCAMH, TeCTAMH M 33.149aMH L1 KOHTPOJISL OCBOCHHS
temel, pdf-publish. m-files, 6:10k-cxembl 1 T.7. ).

9. IlpeseHTaIs (¢ pa3IaTo4HbIM MATEPHAIOM )

Kputepun otenku yuebuoro 10k1aza:

. BRILIOJIHEHUC PadOThI B OTBEICHHbII CPOK;

L4 COOTBETCTBHE TEMbI AOK1a1a CO/ICPKAHHIO,

. AOCTATOMHOCTE H COBPEMEHHOCTE TIPHBICUCHHBIX K PaccMOTPEHHIO HCTOYHHKOB,
. AHATTUTHYHOCTL padoThI;

L4 METOJ0JIOTHYCCKAas KOPPEKTHOCTD:

o HCTPHBHAILHOCTD CVIKTEHUII;

. HOBH3HA B3r/I514;

. 000CHOBAHHOCTE BRIBO;TOR:

B JOTHYHOCTD IOCTPOCHIA, P00 IEMHO-TIOHCKOBEII XapakTep H3JI0KEHHS MaTepHaa;
. HCTIONB30BAHKE OHATHIHOTO armapaTa;

. COOTBCTCTBHE CTAHIAPTY CTH:IA PaGOTHI H O(OPMICHHS J0KJIA1a.

12. ®ou;1 onteHOYHBIX cpeacTs 14 HIPOBEIEHHs MPOMEKRYTOYHOM aTTECTAMH 06YUAKOI X S
110 TUCUHILTHHE (MOIY.110)

MarepHaiipl 1A OLICHKH YPOBHA OCBOCHHA Y4eOHOIr0 MaTepHaia TMCIHILIHHBI «]1a1eKH0cTs
YCTPOICTB  HAHOYICKTPOHHOH MHKPOCHCTCMHOH  TEXHHKH»  (OIICHOUYHEBIE MAaTepHANIE),
BE.IFOYAKOUIHE B ceds NePCUCHb KOMIICTEHIIHI C YKa3aHHEeM 3TaloB UX q:)OpMIIpOBEiHHH. OIMHUCaHHe
TMOKA3aTeNeil i KPHTEpHEB OlCHHBAHIIS KOMIIETCHLMI Ha PasIMYHBIX HYTanax Hux cdbopmupoBanus,
OIHCAHUEC KA OLCHHBAHHA, THIIOBLIC KOHTpPOJBHBIC 33, TAHUA HJIH HHBIC MaTCpHaﬂLI. HCOGXOJIIM})IQ
A4 OUCHKH 3HAHUIL, yMEHHI, HARBIKOB W (WJIH) OIBITA IeATETBHOCTH. XapaKTePH3YIOMIHX JTAIlbI
(opMHpOBaHILE KOMIIETCHIT B IIpoIiecce 0cBOCHHA 00pa30BaTeIbHON MPOIPAMMBL, METOTHUECKHE
MATCPHAIIBL, OTPCICIAIOUIHE TPOUCIYPhl OLICHHBAHNA 3HAHMIL, YMCHHH, HABBIKOB H (MTH) OIBITA
ACATCIIEHOCTH, XapaKTEPH3YIOLIHX JTallbl HOPMHPOBAHASA KOMIIETEHIIHT, paspaboTaHbl B TOJIHOM
o0BeMe H J0CTYIHBI 118 00YUAIUIMXCs HA CTPAHIIE THCIHMILTHEB B TYIC PVAH.

lIporpamma cocrasnena B cooreeTcTBHI ¢ TpeGopanmamn OC BO PY]IH.

Paspadorynknu:

Horenr,

Kagenpa «Hanorexnomormu u C’Z/(
MHKDPOCHCTEMHAS! TCXHHKA H.A. Berposa

WHHUHAIBL, (hamiL s

TOTKHOCTEL, HA3Banue ]\'ﬂf_l_l\.‘_lpbl HOINHCE

P}’]\‘OBO,’IHTGJIB le()I p AMMbI
Houenr,

MUKPOCHCTEMHAA TeXHHKA» QB.Ara;:ueB_a

AGERHOCTb, HA3BAHHES Kiiqi“-‘,l?bi MeIIHCH HHUIBIATEL, QaMH I

HO 3asexywomero kadeapoii

Houenr, _
Kadepa «HanorexHo0rnu i -
MUKPOCHCTEMHas TCXHHKA» B 4 n C.B.Aracuesa

JADEKHOCTE, HA2BAHIES K:lfilt‘f[pb] HOAITHCEH HHHITHATL!, f:)ilMlL'ﬂ-m



