Munucrepcrso o0pazoBanusi 4 Hayku Poccuiickoii @enepannn

CAPATOBCKHMIA HAIIMOHAJIbHBII UCCAEJOBATEJIbCKHAMN
I'OCYJAPCTBEHHBIA YHUBEPCUTET
HUMEHU H.I.YEPHBIIIEBCKOT'O

IIporpamma

BCTYIIUTECJIBbHOIO UCIIBITAHUA B MAruCTpaTypy Ha HallpaBJICHUE
NOATOTOBKH 12.04.04 «buoTexHn4YecKHe CHCTEMbI M TEXHOJIOT AN

Caparos — 2016



IHosicHuTEeNLHAA 3aNIUCKA

BcerynuTensHoe MCTIBITAaHWE HAMPABJICHO HAa BBISBICHUE CTEIICHH TOTOBHOCTH
aOUTYpHEHTOB K OCBOCHHMIO MAaruCTEPCKMX IIporpaMMM  «ATMapaTHble |
IporpaMMHBIC Cpe/icTBa OMOMEIUIIMHBIY, «MeToapl W YCTpOMCTBa 00pabOTKH
curHajgoB wmeaunuHckod ¢usukm» 12.04.04 «buoTeXxHUYECKHE CHCTEMBI U
TEXHOJIOTHWY», peain3yeMoil Ha (aKyJIbTeTe HAaHO- U OMOMEIUIIMHCKUX TEXHOJIOTHH.
B Xone BCTynmUTEIBHOTO MCHBITAHMS OIICHUBAIOTCS OOOOIICHHBIC 3HAHUS U YMEHUS
§(0) JTUCIUATUIMHAM YKa3aHHOTO HaIpaBJICHUS; BBISBIISICTCS CTENEHb
c(OPMUPOBAHHOCTH  KOMITCTCHIIUMA, 3HAYUMBIX JJI  YCHEIIHOTO  OCBOCHUS
COOTBETCTBYIOIIEN MAaruCTEPCKON MPOTPaMMBI.

BcerynmurensHoe HCIBITAHHE MTPOBOTUTCS B dbopme YCTHOTO
MEXIUCITUTUTHHAPHOTO dK3aMeHa 0 TUCIUTIINHAM HampaBieHUS «bHOTEXHUUECKHE
CHCTEMBI U TEXHOJIOTHI.

Conep:kanue mporpaMmMbl

Yacrts 1. Komnbrorep 1 nngposbie ycTpoicTBa
B OMOMeINIIUHCKOI UHKeHepuH

Paznen 1.1. UnciieHHbIe MeTOABI

1. IlpeoOpazoBanne  Dypne. JluckperHoe  mnpeoOpazoBanue  Dypsbe.
[IpeoOpazoBanust Dypbe STAJOHHBIX CUTHAJOB. BbluuciauTenbHas
CJI0’KHOCTh IUCKPETHOTO MpeodpazoBanus Oypbe.

2. Beruucienue crekTpa MOIMHOCTH. Pa3zjernieHne CUTHAJIOB B YaCTOTHOU
o0nacTu.

3. TloHsiTMe  YHCIAEHHOTO  peHIeHHs  aJIreOpaudeckoro  ypaBHEHHUAI.
[IpeumyiiecTBa U OrpaHUYCHHS] YUCIEHHBIX METOI0B. METO/1 MOJIOBUHHOTO
nenenusi. Meron HeroToHa.

4. PemnieHue cuCTeM JIMHEHHBIX ypaBHeHM. [locTaHOBKa 3a/1a4u B MATPUYHOM
Buge. MeTon mocCienoBaTeIbHOr0 HMCKItoueHus HeusBecTHhIX (["aycca).
Anroput™M mpeoOpa3oBaHUsS MaTpPUIIBI K TpeyrojbHOoMy Buay. Pacuér
HEU3BECTHBIX MO TPEYTOJIbHOW MaTpHIIE.

5. TlocranoBka 3a1a4u YUCJIEHHOTO b depeHunpoBaHUs.
HuddepenunpoBanue B npocteimem ciaydae. uddepeHuupoBaHue co
CIVIAKMBAHUEM TPSIMOIO.

6. UucneHHoe UWHTETPUPOBAHUE: B3STHE  OMNPEACIEHHOTO  MHTErpaa,
amnmpoKCUMaIMs UHTErpajia CyMMOR. MeTo bl MEpBOro MopsigKka TOUHOCTH:
METO/] IPSIMOYTOJILHUKOB U METOJ TpareIui.

7. Yucnennoe pemrenue quddepeHnnansHbiX ypaBHeHU. MeTon Diinepa.

Paznea 1.2. Hludpossbie ycTpoiicTBa

1. Tlo3unmonusie cucteMbl cuucieHus. [lonstue O0a3uca W OCHOBAaHMS
CUCTEeMbl cyHucleHud. [[BoWuHass W JeCATUYHAsT CUCTEMbl CUUCIICHUS.
IlepeBon ymcen W3 JBOWYHON CHUCTEMBl CUHUCIEHUS B JECATHYHYIO H
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o0patHo.

[lonsiTe  gomoNHWUTENBHOTO  Koma  umcha. llepeBom  dmcen B
JIOTIOJTHUTENbHBIN KoA. [lpemcraBieHne 1ENbIX YHCENT B KOMITBIOTEPE.
Pasznuynbie hopMaThI IIETBIX YUCEIL.

Jlornyeckue ¢ynkuuu. [loctpoeHune normueckux GyHKUMNA 1O TabHIe
ucTUHHOCTH. CoBepllleHHas [M3bIOHKTHBHAs HOpMalbHa (Qopma u
COBEpILICHHAss KOHBIOHKTHBHas HOpMaibHas ¢opma MpeacTaBICHUs
JIOTUYECKUX (DYHKITUH.

IIpocrenimue nornueckue 3neMeHThl. [locTpoeHne JTI0rn4eckor CXeMbl B
oasuce U-HE, NJIN-HE.

Pazngen 1.3. MuxkponpoueccopHasi TeXHUKA

1.

Hluuel MHKpOMpoLEecCOpHO cucTteMbl. [luknbl oOMeHa wuHMOpMAaLMEH:
Huknbl nporpaMmmHoro oomena. Llukiabsl oOMeHa 1o npepbiBaHusAM. L{UKIbI
obmena B pexume [TI1.

@OyHKIUU YCTPOUCTB Maructpaid. @DyHkiuu npoueccopa. DyHKUUU
namsaTH. OyHKIUN YCTPONUCTB BBOAA/BBIBOJIA.

ApXUTEKTypa MHKpPOIPOLECCOPHBIX cucteM. OCHOBHBIE OCOOEHHOCTH

MukpokoHTpoiuiepoB cepun PIC. CtpykrypHas cxema MK noarpymnmsl
PIC16F8X.

Yacrs II. Teopernyeckue 0CHOBBI OMOMeTUIIMHBI

Paszgea 2.1. MoaesmpoBanue 0MOJI0THYECKUX NMPOLECCOB U CUCTEM

1.

JlnHamu4eckuii (IeTepMUHUCTHUYECKUIN) 151 BEPOATHOCTHBIN
(cToxacTU4ecKuil) TOAXOAbl K OINHUCAHUIO TIPOIIECCOB U  SIBJICHUM.
JInHEeHOCTh M HENMHEWMHOCTh (PYHKUUN, YypaBHEHWH, NpPOLECCOB U
siBJICHUN. JIuHaMu4deckas cuctema.

da3zoBasg MIOCKOCTh, (ha30BO€ MPOCTPAHCTBO, H300paKarolas TOYKa,
dazoBast Tpaektopusi. PasMmepHOCTHM cHCTeMBbl U JBWKeHUs (oOpaza B
($ha30BOM MTPOCTPAHCTBE).

JlnHaMUYeCcKue CHUCTeMBbl C JUCKPETHBIM BpEMEHEM: OTOOpa)xKeHus,
nuarpamma Jlamepes. JJuHaMU4YeCKHE CUCTEMBI C HEMPEPHIBHBIM BPEMEHEM:
0ObIKHOBEHHbIE AU dhepeHInaIbHbIe YPaBHEHUS, TI0JIe CKOPOCTEH.
KoHncepBaTuBHBIE ¥  JHUCCUIIATUBHBIE CUCTEMBI. Y CTOMYHMBOCTH U
HEYCTOWYUBOCTD;, TMEPEXO/HBIC MPOIECChl U YCTAHOBUBIIMECS JIBUKEHUS.
ATTpaKkTOphl, 0aCCEHHBI MPUTSIKEHUS ATTPAKTOPOB.

KonebGanust coOCTBEHHBIE U BBIHYXIEHHBIC; OCIUJUISITOPHBIE MOJCIH.
SAsnenue pe3onanca. [lapamerpuueckoe Bo30yxaeHUE KOJICOAHUH.
ABTokonebanusi, ocuwuisiTop Bau-nep-Ilons. AHcamOnM OCHUIIISATOPOB
(IBa CBSI3aHHBIX OCLMJUIATOPA, IEPEXO/1 K HEMPEPHIBHOU cpeie).

Bonnel. TI'apmMoHnueckue BoisiHbL, aucnepcus. @®a3zoBas u rpymnmosas
CKOpOCTb.

Henunelinpie  komneOarenbHbie  siBJeHUS  (DEHOMEHBI):  BBICIIUE U
CyOrapMOHMKH, OH- U MyJbTUCTAOUIBHOCTD, JMHAMUYECKUHN Xa0C.
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9. Henunelinble BOJHBI, MOJIETh MPOCTOM BOJHBI, COJIMTOHBI, YAapHAs BOJTHA.

10.Martematuyeckass OMOJIOTHS, €€ HCTOKM; CIelu(puka mMaTeMaTH4ecKOro
MOJENUPOBAHUS KUBBIX CHUCTEM. MoAenu HEOrpaHUYEHHOIO POCTa,
AKCIIOHEHIMAJIbHBIA POCT, aBTOKaTanu3. OrpaHUYEeHHBI POCT, YPABHEHHUE
@depx10JIbCcTa; OrpaHUyYeHue Mo cyocTpary; mojaenu Mono u Muxasnuca-
MeHnTeH.

11.ba3oBasi MoJenb B3aUMOJECUCTBUS BHUJIOB; KOHKYypeHIUs, oTOop. Monenu
Jlorku u Boaprepa um ux Moaudukanuu. «buonorumueckue yacw»
(aBTOKOJNEOATENBHBIE ~ MOJENM).  Mogenb  MPOTOYHOM  KYJIBTYpPBI

MHUKPOOPTaHU3MOB.
12.TIpocTpaHCTBEHHO-BpEMEHHAsI CaMOOPTaHU3alks OWOJIOTUYECKUX CHCTEM.
Huddysus, MOJIEITb [TuckynoBa-Konmoropoa-IIuckyHosa

(pacupocTpaHeHHsl JNOMHHUPYIOIIETO BuAa). Mojenu Tuna peakius-
muddysus, Oproccensatop. OOpazoBaHUE MPOCTPAHCTBEHHBIX CTPYKTYpP B
MoIeTIsIX Mop(doreHes3a, packpacka IMIKyp )KUBOTHBIX.

13.Teopus HEepBHOI MPOBOAUMOCTU. YpaBHEHHS X0 KKUHA-XaKkciau. Monaenb
Outuxero-Harymo.

Paszpnen 2.2. BuorexHo10rusi 1 OMOMEAUIIUHCKAS HAHOTEXHOJIOT sl

1. TlpuHIMIBI CKAHUPYIOLIEH aTOMHO-CUIOBOM MUKPOCKOIIUU. 30HIOBBIE
JATYUKH AaTOMHO-CHJIOBBIX MUKPOCKONIOB. KOHTaKTHas aTOMHO-CHJIOBAst
MHKPOCKOIHUA. 3aBUCUMOCTD CHJIbI OT PACCTOSHUS MEXAY 30HIO0BBIM
JTATYUKOM U 00pa3LoM.

2. KonebaTenbHble METOUKH aTOMHO-CHUIIOBOM MUKPOCKOTIHH.
BoiHyX/1eHHbIE KOJI€0aHHs KAaHTUJIEBEPOB. BeCKOHTaKTHBIN peKuM
KoJieOaHUil KaHTUIIEBEPOB. «I10IyKOHTAKTHBIN» pEeKUM KOJIEOaHUIt
KaHTWJIEBEPOB.

3. bamxHenosneBas onTuyeckas MUKPOCKOIHUSA. 30HAbl HA OCHOBE
ONTHYECKOIr'0 BOJIOKHA. MEeTO KOHTPOJIA PACCTOSHUS 30H-IIOBEPXHOCTH B
OJIMKHETIOJIEBOM ONTHYECKOM MuKpockone. Konduryparus
OJINKHETIOJIEBOr0 ONTHYECKOI0 MUKPOCKOIIA.

4. buotexHonorus. OCHOBHbIE MOHATHUS, OOBEKTHI, METObI. | eHHas
MH)XEHEpHs B OMOMEIULIMHCKON TeXHOoIoTuu. CTpOeHUE U CTPYKTypa
JIHK. ®usuko-xumudyeckue cporctea JIHK.

Yacrs I1I1. O0pabdoTka OMOMEIMIIUHCKUX CUTHAJIOB U JTAHHBIX

Pazgen 3.1. AnmpokcumMamusi ¥ HUHTEPHOJSIUAA  3aBHCHMOCTEI,

npeaBapurebHas 00padoTKa

1. llonsaTHsT  anmpoKCHUMAIUW,  MHTEPHOJALMU W DKCTPATOJISIIUH.
AnmpoxcuManus TOYeK KpuBoro. MuTepmomnsius ¢GyHKIMEH Ha OTpe3Ke.
AnnpokcuMalivsi 3aBUCUMOCTEN MPY HAJIMYUU ITYMOB U3MEPEHUM.

2. Paznoxenue anmpokcumupytomeid ¢yHkuuu Ha OasucHbie. HaumbOomee
pacnpocTpaHEHHBIE 0a3UChl: TIOJWHOMHUAIBHBIA, TPUTOHOMETPUUYCCKUU.
Kpurepuu 61130cTH SKCIIEPUMEHTATBHBIX JAHHBIX M alMPOKCUMUPYIOIICH
dbyakiuu. MeTon HamMeHbITUX KBaApaTtoB. CBeleHHWE 3a/laydl MOATOHKH
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MOJIMHOMAa METOJOM HAWMEHBIIUX KBAAPAaTOB K PEIICHUIO CUCTEMBI
JINHEWHBIX YPABHEHUM.

YcrpaneHue TpeHA0B. MeToa pa3HOCTHOrO CUrHajia. MeTo MCKIIOUEHUs
CKOJIb3siero cpeanero. Ce30HHOCTh U YCTPAHEHUE CE30HHBIX KOMIIOHEHT.

Paszgen 3.2. IlocTrpoenme BekTopa cocrosnus. CraTucTHyeckoe
MO/IeJIMPOBAHHUE

1.

VYBenuueHnue yuciia MOACIIbHBIX MEPEMEHHBIX — METOJbl BOCCTAHOBJICHUS
BEKTOpa COCTOSHMA 10 CKaJspHOMY BpeMeHHOMYy psay. OleHka
ONTHUMAJIBHON Pa3MEPHOCTH BIIOKEHUS — METOJ] JIOKHBIX COCEJIEH.
CratucTuyeckre MOJENN 3KCHEPUMEHTAIBHBIX CUTHAJIOB: MOJENb IIyMma,
OPOMYIIEHHOTO  4epe3 JUHEHHBIH ¢GuibTp. Moaens  CKOJB3SIIETo
B3BeIIeHHOro cpeanero (AR) u monens aBTroperpeccuu (MA).

Kpurepun mnoaroHkn mnapameTpoB. MeTox HauMEHbIIUMX KBAJpaTOB.
Peanmu3anuss Merona HaMMEHBIIMX KBaJApaToB Ui BOCCTAHOBJICHUS
aBTOPErPEeCCUOHHOMN MOJieNid (MHOTOMEPHOTO IMHEMHOTO OTOOpaKEHHUS.
OneHka anexkBaTHOCTH NOCTPOEHHOW Monenu. KadecTBeHHbIE KpUTEpUU
anekBaTHocTd. Ommbka anmpoKCUMalMd IO TPEHUPOBOUYHOMY U
TECTOBOMY psifiaM. [lalbHOCTh MPOTHO3a C (PUKCUPOBAHHOIO TOYHOCTHIO.

Paszgeua 3.3. CraTucTHYECKHMI AHAJIU3 U IPOBEPKA IMIIOTE3

1.

Bri6opka kak pe3yapTaT uzMepeHus. OneHKka MaTeMaTUYECKOTO OXKUAaHUS
U JUCHEPCHH 10 BBIOOPKE: SMIIMPUYECKOE CpEIHEE W SMIUpHYEcKast
aucnepcusi, crnocod pacu€ra. [loBeneHue >MIUPHUUECKOTO CpPEIHETO U
AMITMPUYECKON TUCTIEPCUU TIPHU YBETUUEHUH JTMHBI BBIOOPKH.

OueHka BEpOSITHOCTH HACTYIUIEHHSI CIy4alHOTrO COOBITHS IO BBIOOpKE.
Craructrueckre CBOMCTBA OLICHKU: €€ MaTeMaTH4eCKOe OXUIaHUE U
mucnepcusi.  OneHka  pacnpeneneHuss 1o Beibopke. Iloctpoenue
TMCTOTPAMMBI.

IlonsiTME W  CMBICH  JOBEPUTEIBHOTO  MHTEpBaja Uil OLICHKH.
JloBepuTelbHbIE HWHTEpPBaIbl B JUCKPETHOM ciydae (OMHOMHAIbHOE
pacrnpenesieHrue OIeHKH ).

JloBepuTenbHblE WHTEpBaJbl MpU  OONBIION  JAJUHE  BBIOOPKH  —
HETIPEPBIBHBIN Cciy4yaid. PacnpocTpaHEéHHbIE 3HAYEHUS JIOBEPUTENBHOU
BEPOSITHOCTH U OTPAaHUYEHUS HA €€ BETUUHHY.

Yacrts 1V. buomeauuunckas uHkeHepust (mpuodopwl,
YCTPOKCTBA U MPOLECChl B HUX, METOAUKH MCI0JIb30BAHUA
MEIULUHCKOI0, TUATHOCTHYECKOI0 M UCCJIe0BATEIbCKOI0

o0opy0BaHus)

Paznea 4.1. DiekTpoTeXHNKA

1.

2.

DJIEKTPUYECKUE U MArHUTHBIE 1EMU, AKTUBHBIE W MACCUBHBIC DJIEMEHTHI.
Nctounuku 3/1C 1 UCTOUHUKH TOKA, YCIOBUSI COTJIACOBAHUS C HATPY3KOM.
OKBHUBAJICHTHBIE TPEACTABICHHUS AJIEMEHTOB SJEKTPUUECKUX  LEen
(?KBUBAJICHTHBIE CXEMBI).



3. 3aKOHBI JNEKTPUYECKUX IIeTeH, y3JOBblE W KOHTYpPHBIE YpaBHEHHS.
[IpeoOpa3oBaHue 3Be3/1bl B TPEYTrOJILHUK U 0OpPATHO.

4. IlapameTppl CHUHYCOMJAJIBHBIX TOKOB U HampsbkeHUH. MrHoBeHHas
MOIIHOCTh B I[ENHM CHHYCOMJAIBHOTO TOKA. AKTHBHAs, pPEaKTHBHAas MU
II0JIHAsE MOLTHOCTH.

5. Pesonanc B nemnsx c¢ pasnmuunbiMu coenuHeHusimu R,L,C. Ilpaktuueckoe
3HAYEHHUE SBJICHUS PE30HAHCA B DJIEKTPUUYECKUX LIETIAX.

6. YacTtoTHbIe XapakTepUCTHKH 1enel. Tpéxdazupie nemnu.

Pa3znen 4.2. AHajIoroBasi CXeMOTEeXHHKA

1. YeThIpeXITOIIOCHUKH, ccTeMa h — mapameTpoB. DKkBUBaJIeHTHas cxema U h
— TapaMeTphl OUIIOJIIPHOTO TPAH3HCTOPA B CXEME C OOIIMM AMHUTTEPOM.
DKBUBAJICHTHAs cxemMa W h — mapameTpbl OWITOISIPHOTO TpPaH3HCTOpPa B
cxeme ¢ 001ei 0a30i, XapaKTepUCTUKH.

2. ITaccuBubie RC- u LRC-nienu. ®@uibTp HUKHUX 4acTOT. OUIBTP BEPXHUX
gactor. KommneHcupoBaHHBIA  JenuTenb  HampsbkeHus.  [laccuBHBIN
nosiocoBoit RC-punbrp. Moct Buna-Pobuncona. JIBoiHo#t T-oOpa3Hblit

buabTp.

Pa3znea 4.3. lludgposasi cxeMOTeXHUKA

1. ®yHKIMOHATBHBIE  Y3JIbI ~ KOMOMHAIIMOHHOTO  Tuma.  JIBOWYHBIE
nemudpaTopsl. [IpuopureTHbie 151 JIBOMYHBIC mudpaTopsl.
MynbTumnekcopsl. Kommaparopsl konoB. KackagupoBanne KoMnapaTopoB.

2. OyHKIHMOHAIBHBIC Y3JIbI MOCIEAOBATEILHOTO THTIA (ABTOMATHI C TAMSTHIO).
Knaccuduxanus tpurrepos. Jloruueckoe pyHKIIMOHUPOBAHKUE TPUTTEPOB.

3. CyeTunku. ACHHXPOHHBIC CUYCTUHMKH. J[eTUTENHM 4acTOTHl HA CUETUMKAX.
CHUHXpOHHBIE CYETYMKH C ACUHXPOHHBIM [IEPEHOCOM. Y BEJINUCHHE
Pa3psAIHOCTH.

4. TAII u ALIIIT. Mukpocxemsl LIAIT u ALIIT. Cxemsl mocTtpoerus ALII ¢
napayiebHbIM nHTEpdericom BBoaa/BeiBoAa. ALlIl mocneqoBaTenbHOTO
npubnmxenusi. ALI1 ¢ mpoMeKyTOUHBIM peoOpa3oBaHUEM.

5. 3anomuHaromme ycrpoiictea. OCHOBHBIC THIBI 3Y. MHUKPOCXEMBI ITAMSTH.
Tuner naopmamoHHbix BeIBOOB. [13Y kak yHuBepcambHas
KOMOMHAIMOHHAsE MUKPOCXEMA.

Paznen 4.4. MequuuHcKkre npudOpbI, aNNapaTbl, CACTEMbI 1 KOMILIEKCHI

JlaGopatopHass AMAarHOCTHKA. AmnmapaThl IS OMOXMMHYECKOTO aHaju3a.
Amnmapatsl IS TeMaTOJIOTMYECKOro aHaiu3a. Ammaparhl [Jid T'eMOCTasa
(xoarynometpusi). Annapatsl 1yt UMMYHO(MepMeHTHOro aHanu3a (MPA).
Onektpokapauorpadusi. bruosnexTpudeckue OCHOBBI AJIEKTpoKapauorpadum.
MeMOpanHasi Teopusi BOSHUKHOBEHUSI OMOMOTeHIINAIOB. OCHOBHBIE (DYHKIIMH
cepama.  @DyHKIMKM  aBTOMATU3Ma,  MPOBOJUMOCTH,  BO30YIUMOCTH,
pedpakrepnocT. opmupoBanue HopMmanbHOU JKI'.
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Pecniuparopubiiit MonuTOpuHr. [IpuHIUIBI MOHUTOPUHTA (DYHKIIMK BHELIHETO
AbixaHus. JlpmarHocTMyeckue moKa3aTeld Tra3oo0MeHa U Tra3oB  KpOBH.
MOHMTOPUHTI CTENEHW HACBIIIEHUS TE€MOIVIOOMHAa KpPOBU KHCIOPOAOM:
CHEKTPO(HOTOMETPUUECKASI OKCUMETPHUSL, ITyJIbCOBAsI OKCUMETPHUSI.

Paznen 4.5. bBuoMeuIIMHCKNE JATYUKHA U CEHCOPBI

1. Ilonarue ceHcopa (natuvka). OCHOBHBIE XapaKTEPUCTUKH CEHCOPOB.
Knaccudukanus ceHCOpoB 1O TNPUHIUMIY JeHCTBUS  (pusnyeckue,
XUMUYecKue, onoceHcopsl). TpeboBaHUs K COBPEMEHHBIM TATYUKAM.

2. XUMHUOCEHCOpUKa U OMOCEHCOPHKA. XUMUYECKHUE CEHCOPHI U OHMOCEHCOPBHI.
OcHoBHble cBefeHUs. @DYHKIMOHANIbHA CXeMa XUMHYecKux (Oumo-
)CEHCOpPOB. OcHoBHbIE  TUMBI  (U3HYECKUX  MpeoOpas3oBarTeseit
(TpaHCOBIOCEPOB). Pacno3naroniue DIIEMEHTBHI. AHanuTnyeckue
xapakTepucTuku. O01acTu NPUMEHEHUS.

3. DIEeKTpOXUMHUYECKHE CEHCOpbl M  OuoceHcopbl. (OCHOBHBIE  THIIBI.

[ToTeHImOMETpUYECKUE Ta30BbIE CEHCOPBI U OMOCEHCOPHI.

AMIEPOMETPUUECKHE CEHCOPHI.

Konaykromerpuueckue ceHcopbl U OuoceHcopbl. CeHCOopbl U OMOCEHCOPHI

Ha OCHOBE MOJIYIPOBOIHUKOBBIX MOJIEBBIX TPAH3UCTOPOB.

6. OnTtuueckue xemo- u OuoceHcopsl. Koncrpykuuu, tumsl. [Ipumenenue
3¢ (pexTOB NMOrIoLEHUs CBeTa U (PIIyOpeCUEHIUN.

o b

CITMCOK JIMTEPATYPbI
A) OCHOBHas JIUTEpaTypa

OcCHOBBI HAHOTEXHOJIOTUM B TEXHUKE: y4eO. mocoOue st CTYJIEHTOB BY30B /
A. H. Kosmos, KO. ®. Hazapos, . M. HUbparumoB. — M. : U3a. ueHTp
"Axanemus", 2009. — 236, [4] c.
MexaHuka MaTepuaioB U CTPYKTYpP HaHO- U MUKPOTEXHHMKHU: yueO. mocooue
st cryaeraToB By3oB / O. II. Kopmunuiein, FO. A. llykeino. — M.: Uzn.
neHtp "Axanemusa", 2008. — 215, [9] c.
Teopernueckre OCHOBBI JJIEKTPOTEXHUKH. JIMHEHWHBIE DJIEKTPUUYECKUE LIETIU:
yae0. mocodbue / I'. 1. AtabekoB. — 6-¢ u31., crep. — CII6.; M.; Kpacnonap:
Jlanw, 2008. — 591, [1] c.
. Heranu mammu: yueOnuk / H. B. I'ynua, B. T'. Knokos, C. A. FOpkoB ; nojg

pen. H. B. 'yimma. — 2-¢ uzn., ucnp. — CII6. ; M. ; Kpacaomap : Jlans, 2010.
— 414, [2] c.
Pemenue 3aiau no conpoTtuiieHnio Matepuanos / O. A. bynanos. — 3-e u3j.,
uctp. u gon. — M.: BUHOM. JIa6. 3nanwmii, 2010. — 213, [3] c.
. Meroasl npobooTdopa u npodonoarotosku / FO. A. Kapnos, A. I1. CaBocTuH.

— M.: BUHOM. Jla6. 3unanwmii, 2010. — 243, [5] c.
TexHonorHs, KOHCTPYKIIMM W METOJBl MOJICTUPOBAHMS  KPEMHHEBBIX
WHTETPAbHBIX MUKpOCXeM: yueb. mocobue : B 2 T. / mox ob6mi. pen. HO. A.
Yamneiruaa. — M. : BUHOM. Jla6. 3nanmii, 2010. — (QneKkTpoHuKa).
TexHoJOrusl MaTEPUATIOB MUKPO-, ONITO- U HAHOAJIEKTPOHUKHU: [B 2 4.]. — M. :
BMHOM. JIa0. 3xanuii, 2010.



9. Hanosnekrponuka: yue0. mocobue / B. E. bopucenko, A. 1. BopoObeBa, E. A.
Vr1kuna. — M. : BUHOM. JIa6. 3nanuii, 2009. — 223, [1] c.

10.MexaHnu3M TBOpYECTBAa PEIICHHUS HECTAHAAPTHBIX 3a1ad. PyKOBOACTBO s
TeX, KTO X04YET Hay4YUThCs pPellaTh HeCTaHAapTHBIE 3aa4n: yuel. mocooue / B.
B. Ipo3una, B. JI. luneman. — M. : BUHOM. Jla6. 3nanuii, 2008. — 255, [1]
C.

11.Apxurektypa OBM u cucrem: yue6. mnsa By3oB / B. JI. bpoiino, O.
I1. Unpuna. — 2-e uzn. — M.; CIIG. [u np.]: [Tutep, 2009. — 720 c.

12.0OcHoBBI MUKpOocXeMOTeXHHUKHN / A. I'. AeKceHKo. — 3-€ U31I., 01 U Tiepepao.
— M.: BMUHOM. JIa6. 3uanmii, 2010. — 448 c.

13.Yucnennsie Metoapl: Kypce jeknuii / B. A. Cpouko. — CII6.; M.; Kpacaonap:
Jlanb, 2010. — 202, [6] c.

14 Yucnennsie metoabl: yue6. mocobue / M. II. Jlamuuk, M. U. Parynuna, E. K.
Xennep; nop pea. M. I1. Jlamuuka. — 5-e uzn., crep. — M.: Axagemus, 2009.

— 383, [1] c.
15.Yucnennsie meroanl: yued. mocodue / H. C. baxsanos, H. I1. XKuakos, I'. M.
KoGenbkoB; Mock. roc. yu-t um. M. B. JlomoHnocoBa. — 6-¢ u3a. — M. :

BMHOM. J1a6. 3nanuit, 2008. — 636, [4] c.: puc.

16.I[1puknagnas cratuctuka: yueo. mocooue / M. A. Ilanuit. — M.: [lamkoB u K°:
Hayka cnektp, 2010. — 222, [2] c.

17.Harnsannas maTeMatuueckas CTaTUCTHKA: y4e0. mocodue / M. b. Jlarytun. —
M.: BUHOM. JIa6. 3uanuii, 2007. — 472 c.

18.Scilab: Pemenune naxeHepHBIX W MaTeMaTH4eckux 3amad / E. P. Anmekcees, E.
A. YecHokona, E. A. Pyquenko. — M.: bunom. JlaGoparopus 3nanumii, 2008.
— 260 c. (Jlunensuss GNU FDL, B cBOoOOZHOM JIOCTymHE IO ajpecy:
http://www.altlinux.org/Books:Scilab)

19.1lpakTUKyM MO aJropuTMHU3AIMK U TporpammupoBaHuio Ha Python / U. A.
XaxaeB. — M.: AltLinux, 2010. — 126 c. (Jlunensus GNU FDL, B
cBOOOHOM J1ocTyIie o aapecy: http://www.altlinux.org/Books:PythonSchool)

20.Free Pascal u Lazarus: Yuebnuk mo mporpammupoBanuto / E.P. Anekcees,
O.B. YecnokoBa, T.B. Kyuep. — M.: AltLinux, 2010. — 438 c. (JIuuen3us

GNU FDL, B CBOOOTHOM JOCTYTIC 1o aapecy:
http://www.altlinux.org/Books: FreePascal)
21.1TudpoBasi 0b6paboTka curHamoB: y4ued. mocoomue / A. b. Cepruenko. — 2-e

m3a. — M.; CII6. [u ap.]: ITutep, 2007. — 750, [2] c.

22.0OCHOBBI TEOPETUIECKON INEKTPOTEXHHUKH: yuel. mocodue / FO. A. brrukos, B.
M. 3onotuunkuii, J. II. Uepnsies, A. H. bensaun. — 2-e¢ uzg., crep. —
CI16.; M.; Kpacunonap: Jlans, 2009. — 592 c.

23.0OnnenreiM, A. Hudposas oOpadboTka curnanos: yueOuuk / A. Onnenreiim, P.
[Madep; nep. ¢ aarn. C. A. Kynemosa nop pen. A. b. Cepruenko. — 2-¢ u3f.,
ucnp. — M. : Texnocdepa, 2009. — 855, [1] c.

24 .buonornueckas xumus: yueonuk / T. T. bepe3os, b. ®. KopoBkun. — 3-e
u3a., ctep. — M.: Menumuna, 2008. — 703, [1] c.

25.buoxuMuyeckne OCHOBBI XUMHUU OWOJOTHYECKHM AKTHUBHBIX BEIIECTB: Yy4eO.
nocodue / JI. B. KoBanenko. — M.: BUHOM. Jla6. 3uanwmii, 2010. — 228, [4]
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C.: puC.

26.0cHoBbI (hu3uku U 6nodusuku: yued. mocooue / A. Y. XKypasnés [u np.] ; mox

pea. A. U. Kypasnéa. — 2-e uzn., ucnp. — M. : Mup : BUHOM. Jla6.
3HaHui, 2008. — 383, [1] c.

27.Hogeiimue natuuku: [y4e6.-moHorp.] / P. I'. Jl>kekcoH; mep. ¢ aHriI. 1oja pel.

B. B. JIyunnuna. — M.: Texnocdepa, 2007. — 380, [4] c.: puc., Tad1.

b) nonoxnuTenbHas nurepaTypa
. BerauciaurenbHas Maremarnka: y4ded. mocodue miis cTyaeHToB By30B / E. H.
Kunko. — M.: 3. nentp «Axagemusi», 2010. — 199, [9] c.
. OxoHomuueckas nHopmaruka: yued. mocodbue / mox pen. . B. UucroBa. —
M. : KHOPVYC, 2009. — 511, [1] c.
. UnclieHHbIE METOMBI peIIeHUs OOpaTHBIX 3a7a4 ¢ HWACHTH(UKAIMCH
rmapameTpoB: yuel. mocoOue I CTyICHTOB MeX.-Mart. (ak., 00yJaronuxcs 1mo
cnenuanbHocT  «[Ipuknamnas Marematuka u uHpopmatuka»y / 0. IL
Bacunwes; Capar. roc. yu-T uM. H. I'. Uepnbimesckoro. — Caparos : U3a-Bo
Capar. yn-ta, 2009. — 33, [3] c.
. buomarepuansbl, ucKycCTBEHHBIE OpraHbl U MHXUHUPUHT TKaHew / JI. JI. Xenu,
JIx. P. Ixouc; nep. ¢ anri. FO. JI. I{Bupko nox pen. A. A. JIyliHUKOBOM. —
M.: Texnocdepa, 2007. — 303, [1] c.: puc., Tadm. (1).
. Meroapl aHanu3a BpeMEeHHBIX psoB: yueo. mocodue / H. A. Xosanosa, 1. A.
XoBaHoB. — Caparos: U3a-so ['ocYHI] "Komnemx", 2001. — 119, [1] c.
. buonorunueckas xumus: yueO. mocodbue A cTyAeHTOB By30B / nmox pen. H. 1.
KoBanesckoit. — 3-e¢ u3m., ucnp. — M.: U3a. nentp "Axamemus", 2009. —
254, [2] c.: puc.
. TeopeTnueckue U MPUKIIATHBIE ACTIEKTHI SKOJIOTUU U OMOJIOTMHU: MEXKBY3. CO.
cT. / Poc. roc. yu-T um. Ummanywiia Kanra; peakon.: B. I1. Jleakos (oTB. pen.)
[1 np.]. — Kamuaunrpaa: U3a-so Poc. roc. yu-ta um. . Kanra, 2008. — 144,
[1]c.
. buoduszuka = Biophysics: yue6. mocodue / M. B. Bonbkenmreitn. — 3-e usn.,
crep. — CII6.; M.; Kpacuogap: Jlans, 2008. — 594, [14] c.
. YUeOHHUK 110 MEIMIIMHCKON U Onojoruueckont ¢usuke: yued. 11 By3oB / A. H.
Pemuzos, A. I'. Makcuna, A. . [Tortanenko. — 8-e usn., crep. — M.: JIpoda,
2008. — 558, [2] c.

10.Vnerpa3Byk B meaunuHe. Dusnueckue OCHOBBHI NpuUMeHeHHs = hysical

Principles of Medical Ultrasonics / mon pen. K. Xumna, . bamoGepa, I'. tep
Xaap ; mep. ¢ anri. nox pexn. JI. P. I'aBpunosa, B. A. Xoxmoson, O. A.
CanoxHukoBa. — 2-¢ u3f., nepepad. u gon. — M.: ®USMATIIUT, 2008. —
539, [3] c.: un.

IIporpamMmma yTBepkAeHA Ha 3acelaHuu L[eHTpaJbHOM NPUEMHOM KOMHUCCUU
CapartoBckoro rocyaapctBeHHoro yHuBepcutera mmeHu H.I'. Uepnsimesckoro 20
despans 2016 r. (mporokon Ne 1).
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HentpanbHoii npuemHoit komuccuu CI'Y

N peefcez ——,  C.C. Xmenes
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