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IosicHUTENLHAA 3aNNCKA

BcerynurensHOE  MCTIBITAHME  HANpPaBJIGHO HA  BBISBICHHUE  CTEIICHH
TOTOBHOCTH a0MTYPHEHTOB K OCBOCHHIO MAarUCTEPCKON MPOTpaMMbl « ATIIapaTHbIC
W [OporpaMMHBIE  cpelcTBa  OuoMenuuuHbl»  HampaBieHus — 12.04.04
«broTexHIUECKre CUCTEMBI U TEXHOJIOTHNY, peaTn3yeMoi Ha GaKylIbTeTe HaHO- U
OMOMEIMIIMHCKIX TEXHOJIOTUNA. B X0/1e BCTYNMUTEIHHOTO NCIIBITAHUS OIICHUBAIOTCS
00OOIICHHbIE 3HAHUS M YMEHHUS MO AWCHUIUIMHAM YKa3aHHOTO HaNpaBlICHUS;
BBISIBJISIETCSL  CTENEHb C(OPMUPOBAHHOCTH  KOMIETCHIIMHA, 3HAYUMBIX 7S
YCIEHIHOI'O OCBOEHHMS COOTBETCTBYIOIIEN MAaruCTEPCKON MPOTPAMMBI.

BerynurensHoe = ucmbITaHWe — OpoOBOAUTCA B (OpMe  YCTHOTO
MEXIUCIUTUTMHAPHOTO HK3aMeHa 1o JTUCIUILTHHAM HaIpPaBICHUS
«buoTexHMueCKrue CUCTEMBI U TEXHOJIOTHUI.

Conep:kanue mporpaMmmbl

Yacrts 1. Komnbrorep 1 nngpoBbie ycTpoicTBa
B OMOMEIUIIUHCKOI MHKEHEePUH

Pa3gen 1.1. UnciaeHHbIe METOAbI

1. IIpeoOpazoBanne @Dypne. JluckperHoe mnpeoOpazoBanue Dypre.
[IpeoOpazoBanusi Dypbe STATOHHBIX CHUTHAJIOB. BblunciurenbHas
CJIIOXHOCTb IUCKPETHOTO MpeoOpa3zoBanus Dypbe.

2. Brpruncnenue crekTpa MOIIHOCTH. Pa3neneHue CUTHalIoOB B 4YacTOTHOU
o0nacTu.

3. [loHsiTHE  YMCIEHHOTO  pEIIEHUS  alreOpanyecKoro  ypaBHEHUS.
[IpenmyimiecTBa W OTPAHUYEHMS] YHCIEHHBIX METOJIOB. Merton
ITOJIOBUHHOTO JesieHusi. Meton HeroToHa.

4. Pemienne cucteM JIMHEWHBIX ypaBHeHui. [locTtaHoBka 3amaum B
MaTpU4HOM  BuAEe. MeTox  MHOCIEAOBAaTENIBHOIO  MCKIIIOUYEHUS
HeusBecTHhIX (["aycca). Aunroputm mpeoOpa3oBaHus MaTPHUIBl K
TPEYroJIbHOMY BUAY. Pacué€r HEen3BECTHBIX IO TPEYTOJIBHOW MAaTPULIE.

5. TlocTanoBka 3a7aun YHCJIEHHOTO muddepeHITpPOBaHHUS.
JuddepenunpoBanue B nmpocreiimeM ciydae. JuddepeniupoBanne co
CTJIXKMBAHUEM MPSAMOIO.

6. UucneHHOe WHTETPUpPOBAHHUE: B3ATHE OIPEACTIEHHOTO WHTETpana,
anmpoKCUMaIusi MHTerpajga CcyMMoro. MeTonbl MepBOro mMopsijaka
TOYHOCTHU: METO/I MPSMOYTOJILHUKOB U METO/1 Tpaneu.

7. YucnenHoe peuienue qudpepeHunanbHbIX ypaBHeHU. Meto Diinepa.

Pazpnea 1.2. lIndpossbie yecTpoiicTBa

1. Tlo3unmonusie cucteMbl cuuciaeHus. [lonatne Oa3uca W OCHOBaHUSA
CUCTEMbl cuucieHud. [[BouuyHas W JeCSITUYHAsT CUCTEMbI CUUCIICHUS.
[lepeBon uMcen U3 JBOMYHOW CUCTEMBl CUUCICHHS B AECATUYHYIO U
oOpatHo.



[loHsiTve  AgOMOJHUTENBHOrO Koxa uwuciaa. llepeBoxy uwucen B
JIOTIOJTHUTENIBbHBIN KoA. IlpencraBineHue 1LENbIX 4YKCeNl B KOMIIBIOTEPE.
Paznuunabie popmaThl IETbIX YHUCEIL.

Jlornyeckue dynkuuu. [loctpoenue noruueckux (GyHKIUN 1Mo Tabauie
uctuHHOCcTH. CoBepleHHasi JM3bIOHKTUBHAs HOpMaibHa ¢dopma u
COBEpILICHHAs KOHBIOHKTHBHAs HOpMajibHas ¢opMa MpeCcTaBICHUs
JIOTUYECKUX QYHKIIUH.

[Ipocrenmme gornyeckue ameMeHThl. [locTpoeHne JIorn4eckon CXeMbl B
oasuce U-HE, NJIN-HE.

Pa3znes 1.3. MukponpoiueccopHasi TEXHUKA

1.

uuel MUKpOTpoLIeCCOpHOU cucTeMbl. [{ukapl oOMeHa mHpopMalmeit:
[ukibl nporpamMmHoro obmeHa. L{ukibl oOMEHa MO NpPEpPHIBAHUSAM.
[uxnel oOMeHa B pexxume TTIT.

Oynkuuu ycrporctB marucrpann. DyHkuuu nponeccopa. DyHKUIUU
namatu. OyHKIUN YCTPONUCTB BBOJ1a/BHIBO/IA.

ApXUTEKTypa MHUKPOIPOLIECCOPHBIX CUCTEM. OCHOBHBIE OCOOEHHOCTH

MukpokoHTposuiepoB cepun PIC. Crpykrypnas cxema MK noarpynimel
PIC16F8X.

Yacrs II. Teoperndeckne 0CHOBbI OMOMeTUIMHBI

Paszpnes 2.1. MopaeanpoBanue 0HOJIOrHYECKUX MPOLECCOB M CUCTEM

1.

JvHamMu4deckuit (1eTepMUHUCTUYECKUIN ) U BEPOSATHOCTHBIN
(croxacTU4eckui) MOAXOAbl K ONHMCAHWIO MPOLECCOB M SIBJICHUU.
JIuHEeNHOCTh W HEIMHEHMHOCTh (YHKUMH, ypaBHEHUH, NPOLECCOB U
sBJICHUHU. JInHamMu4ueckast cucrema.

da3zoBasg MIOCKOCTb, (a3oBOE MPOCTPAHCTBO, M300pakarolias TOYKa,
¢dazoBas TpaekTopusi. PazmMepHocTH cuctembl U JBHXKEHHUS (0Opas3a B
($ha30BOM MPOCTPAHCTBE).

JluHaMHueckue CHUCTEMbl C JUCKPETHBIM BpPEMEHEM: OTOOpa)KeHHUs,
muarpamMa  Jlamepes. /IluHaMuuyeckHe CHCTEMBI C HENPEPBIBHBIM
BpeMeHEeM: OOBIKHOBEHHbIC aud(epeHnnanbuple ypaBHEHHUS, TI0JIe
CKOPOCTEH.

KoHncepBaTuBHBIE U [HWCCUIIATUBHBIE CUCTEMBI. Y CTOMYUBOCTH W
HEYCTOWYUBOCTB; MEPEXOIHBIE TPOLIECCH] U YCTAHOBUBILMUECS JIBHIKECHHUS.
ATTpakTopbl, 0acCCEHBI MPUTSHKEHUS aTTPAKTOPOB.

Konebanusi coOCTBEHHBIE M BBIHYKJIEHHBIE; OCHUJUIATOPHBIE MOJIEIH.
SABnenue pe3onanca. [Tapamerpuyeckoe Bo30yKeHUE KOJICOAHUIA.
ABToOKO€0aHus1, ocuuuiaTop Ban-nep-Ilons. AHcamOin ocHMILIATOPOB
(I1Ba CBSI3aHHBIX OCHMJUISITOPA, EPEX0/l K HEMPEPBIBHOU CpEIe).

Bosnbl. ['apmoHnueckue BOJIHBI, aucnepcus. Pa3oBas W TpynmnoBas
CKOPOCTb.

Henunelinpie koneOarenbHble sBieHUS ((PEHOMEHBI): BBICHIME U
CyOrapMOHMKH, OH- U MYJbTUCTAOUIBHOCTD, IMHAMUYECKUH Xa0C.
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9. HenuueliHble BOJIHBI, MOJENb IPOCTOM BOJIHBI, COJUTOHBI, YAapHas
BOJIHA.

10.MaTtemaTuyeckass OMOJOTHUS, €€ MCTOKH; crenuduka MaTeMaTuyecKoro
MOJEIUPOBAHUSL JKUBBIX CHUCTEM. MOJENN HEOrPAHUYEHHOTO pOCTa,
DKCIOHEHIMAJIbHBIA  pocT, aBTOKaTain3. OTrpaHUYeHHBI  POCT,
ypaBHeHue DepXioybcTa; orpaHUYeHHe Mo cyOocTparty; Mojeiau MoHo u
Muxasnca-MeHTeH.

11.ba3oBast MOJieh B3aUMOICHCTBUS BUIOB; KOHKYPEHIIUs, 0TOOp. Moaemm
Jlorkm u Boasrepa m ux wmoaupukanuu. «buonormyeckue dach»
(aBTOKOJIEOATENBHBIE ~ MOJENM). Mojenb OPOTOYHOW  KYJIBTYpPBI
MUKpPOOPTaHU3MOB.

12.TIpocTpancTBEHHO-BpEeMEHHAas CaMOOpIraHu3alus OHOJOTMYECKUX
cucreM. Juddysus, wmonens Iluckynora-Kommoroposa-Iluckynosa
(pacripocTpaHeHus JIOMUHHUPYIOMIETO BUAa). Mojenu Tuma peakius-
mubdysus, oOproccensitop. ObpasoBaHre MPOCTPAHCTBEHHBIX CTPYKTYP B
MoIeNIAX Mop(doreHesa, packpacka IIKyp >KUBOTHBIX.

13.Teopuss HepBHON NPOBOJUMOCTH. YpaBHEHHS XOJKKHHA-XaKCIIH.
Mogens Outuxpro-Harymo.

Pasnen 2.2. buorexHosorust 1 0MOMEAUIUHCKAS HAHOTEXHOJIOT Ul

1. IlpuHUMOBI CKAHUPYIOLIEH ATOMHO-CUIIOBOM MUKPOCKOIIUH. 30HIOBBIE
JATYMKU aTOMHO-CUJIOBBIX MUKPOCKONIOB. KOHTaKTHast aTOMHO-CHIIOBAS
MUKPOCKOIHUA. 3aBUCUMOCTh CHJIBI OT PACCTOSIHUS MEXKITY 30HOBBIM
JATYUKOM U 00pa3iioM.

2. KonebarenpHble METOIMKH aTOMHO-CHIIOBON MUKPOCKOTIHH.
BbIHyX/1eHHbIE KOJIeO0aHUsI KAHTUIIEBEPOB. BECKOHTaKTHBIN pexum
KoJieOaHui KaHTUIeBEPOB. «I10TyKOHTAKTHBINY peKUM KOJIeOAHHIt
KaHTHUJIEBEPOB.

3. bamxuenoneBas ontuyeckas MUKPOCKOMHS. 30H bl HA OCHOBE
ONTUYECKOI0 BOJIOKHA. METOI KOHTPOJIS PACCTOSHUS 30H-TIOBEPXHOCTh
B OJIMDKHETIONIEBOM ONTUYECKOM MUKpockorie. Kondurypanus
OJIMKHETIONEBOr0 ONTUYECKOTO MUKPOCKOIIA.

4. buorexuonorus. OCHOBHbIE TTOHATHUS, OOBEKTHI, METOIbI. ['eHHAas
WHXEHEpHs] B OMOMEIUIMHCKONU TeXHOJOTUH. CTpOEHUE U CTPYKTypa
JAHK. ®uszuko-xumuueckue cporictsa JIHK.

Yacrs I11. O0padoTka OMOMEAUIMHCKUX CUTHAJIOB U JaAHHBIX

Paznen 3.1. AnmpoxkcuManusi HW  MHTEPHOJSINMS  3aBHCHMOCTEI,

npeaBapurebHasi 00padoTKa

1. IloHsaTHsT  anmpoKCHUMAIMW,  HUHTEPHOJSIMU M DKCTPAIOJISIHUU.
AnmnpokcumMaiusi To4eK KpuBoro. MHTepnosnsinus QyHKIMEH Ha OTpe3Ke.
AnnpoKcuMalius 3aBUCUMOCTEN MPU HAJIMYUHU IYMOB U3MEPEHUM.

2. Paznoxenue anmpokcummupytoniel (QyHkiuu Ha OasucHbie. Hambonee
pacnpocTpaHEHHbIE 0a3HChl: MOJMHOMHUAIBHBIA, TPUTOHOMETPUUYECKHIA.
Kpurepun om3ocTH AKCIEPUMEHTAIIbHBIX TAHHBIX u
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3.

anmnpokcumupytonieil  gynkuuu. MeToAg HaMMEHBUIMX KBaJpaToB.
Ceenenue 3aJayd IOATOHKHA IOJMHOMAa METOAOM  HAMMEHBUIMX
KBaJpPaTOB K PELICHUIO CUCTEMBI JIMHENHBIX YPABHCHUU.

Ycrpanenue  TpeHAoB. Merox  pasHOCTHOro  curHama.  Mertog
UCKIIFOYECHHS CKOJB3sIero cpeanero. Ce30HHOCTh M yCTPAaHEHHE
CE30HHBIX KOMIIOHEHT.

Pasnen 3.2. Ilocrpoenme BekTOpa cocTosiHusl. CraTHcTHYeCKoe
MO/ eJMPOBaHue

1.

VYBenuueHue ynciia MOAEIIbHBIX EPEMEHHBIX — METOJIbI BOCCTAHOBJICHHUS
BEKTOpa COCTOSHHM 10 CKAJIIPHOMY BpeMEHHOMY psny. OrneHka
ONTUMAJIBHON Pa3MEPHOCTH BIIOKEHUS] — METOJI JIOKHBIX COCENIEH.
CrarucTryeckne MOJEIN IKCIIEPUMEHTAIbHBIX CUTHAJIOB: MOJIEb IIIyMa,
OPONYLIEHHOr0 4Yepe3 JHMHEWHBIM ¢(uiabTp. Mopaenb CKOJB3SIIEro
B3BellIeHHOTO cpeanero (AR) u monens aBroperpeccuu (MA).

Kputepun noaroHku napamMerpoB. MeToJ HaWMMEHBIIUX KBaJpaToOB.
Peanuzanuss meTona HaMMEHBIIMX KBAJpaTOB IS BOCCTAHOBIICHUS
aBTOPErPECCUOHHOM MOeNn (MHOTOMEPHOTO JIJMHEHHOTO OTOOpaKEHNU.
OneHka aJieKBaTHOCTH ITOCTPOEHHON Moxenu. KaduecTBeHHbIE KpUTEpHUN
anekBaTHOcTH. OmuOKa anmpoKCUMalMu IO TPEHUPOBOYHOMY H
TECTOBOMY psifaM. J[anbHOCTh IPOrHO3a C PUKCHPOBAHHOIO TOYHOCTHIO.

Paszpnes 3.3. CraTucTHYECKUI aHAJIN3 U IPOBEPKA THIIOTE3

1.

Beibopka kak pesynabTaT u3MepeHus. OneHKa MaTreMaTHyecKoro
OKUJAHUS W JUCIEPCUU 10 BBIOOPKE: AMIIMPUYECKOE CpeaHEee U
AMIIMpPHUYECKas aucrepcus, cnocod pacuéra. [loBeneHrne sMIMpUIecKoro
CPENHET0 M OMIIMPUYECKOW JUCHEPCUM IIPU  YBEJIMYEHUH JIMHBI
BBIOOPKH.

O1ieHKa BEpOSTHOCTU HACTYIUICHUSI CIy4alHOTO COOBITHSI MO BBIOOpPKE.
CrartucTryeckne CBOMCTBA OLIEHKH: €€ MaTEeMaTH4YECKOE OKHJAHUE U
mucniepcusi.  Ouenka pacnpeneneHusi 1o  BbeiOopke. [locTpoenue
TMCTOTPAMMBI.

[loHATHE W CMBICT JOBEPUTEIBHOIO MHTEpBaja Uil OLCHKH.
JloBepuTenbHbIE WHTEpBaJbl B JUCKPETHOM cliydae (OMHOMHUAIBHOE
pacrpe/iefieHue OLEHKH ).

JloBepuTtenbHble MHTEpBadbl MpU OOJBIIOW JJIMHE BBIOOPKH —
HENpEPBIBHBIN ciay4dail. PacnipocTpaHEHHbIE 3HAYEHUS OBEPUTEIBLHOU
BEPOSATHOCTH U OTPAHUYECHUS HA €€ BEIMYHHY.

Yacrtb 1V. buomeauuunckas uHkeHepust (mpuodopwl,
YCTPOMCTBA U NPOLEcchl B HUX, METOAUKHU MCII0J1b30BAHUA
MEJIULUHCKOI0, THATHOCTHYECKOI'0 M MCCJIEA0BATEIbCKOI0

000pya0BaHuA)

Pa3zneu 4.1. DiiekTpoTeXHUKA

1.

QHGKTpI/I‘—IeCKI/Ie N MariuTHBIC LICIIM, dKTHUBHBIC U IIACCUBHBIC J3JICMCHTEI.
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6.

HUctounukn OJIC W HCTOYHUKM TOKA, YCJIOBHUS COIJIACOBAaHUS C
Harpy3KoM.

OKBUBAJICHTHBIEC TMPEJCTABJICHUS JJEMEHTOB JJIEKTPUUYECKHX LIETel
(KBHBAJICHTHBIE CXEMBI).

3aKOHBI JJEKTPUYECKUX LENEH, Yy3J0BbIE M KOHTYPHBIE YPaBHEHUS.
[IpeoOpa3zoBaHue 3Be3/1bI B TPEYTOJIBHUK U OOPATHO.

[TapameTpbl CUHYCOMAANBHBIX TOKOB W HaIpsDKeHH. MrHoBeHHas
MOIIIHOCTh B LIENMH CHHYCOMJAIBHOIO TOKA. AKTHBHAs, pEaKTHUBHAs W
MIOJIHASI MOLTHOCTH.

Pe3onanc B nensx c¢ paznuuabiMu coequnenusamu R,L,C. ITpaktuueckoe
3HAYEHHUE SIBJICHUS PE30HAHCA B AJEKTPUUYECKUX LIETISIX.

YacroTHble XapakTepucTtuku nemnei. Tpéxdasupie nemnm.

Pa3znen 4.2. Anajioropas cXeMOTEXHHKA

1.

YeThIpeXIMOMIOCHUKH, cucTeMa N — mapamMeTpoB. DKBUBAJICHTHAS CXeMa H
h — mnapamerpsl OWIOJSAPHOTO TPAH3UCTOpPA B CXEME C OOIIMM
IMHUTTEPOM. DKBHBAJICHTHas cxemMa M h — mapamerpbl OHIOISIPHOIO
TpaH3UCTOPA B cXeMe ¢ o011ei 6a30i1, XapaKTePUCTHKHU.

[TaccuBupie RC- u LRC-menu. ®unbrp HIKHHX YacTOT. DUIBTp
BEpXHUX 4acToT. KoMIeHCHpOBaHHBIA  JAEJIUTENb  HANPSHKCHUS.
[TaccuBnsiii monocoBoit RC-punetp. Moct Buna-Pobuncona. J{BoiHoi
T-00pa3Hblil GuIbTp.

Paznen 4.3. ludgposas cxeMoOTeXHHKA

1.

CDYHKHI/IOHaJ'H::HBIC Y3JIbI KOM6I/IHaHI/IOHHOFO THIIA. I[BOI/I‘IHBIG

nemudpaTophl. [IpuopureTHbie U JBOUYHBIC mudpaTopsl.
MynbpTUILIEKCOPHL. Kommaparopsl KOJOB. Kackanuposanue
KOMIIapaToOpOB.

DYHKIMOHAIBHBIE Y3JIbI ITOCJIEI0BATEIBLHOIO TUIA (ABTOMATEHI C
namaThio). Kimaccudukanus tpurrepos. Jlornueckoe
(GYHKIIMOHUPOBAHHUE TPUTTEPOB.

CueTynky. ACUHXPOHHBIE CUETYUKH. JleUTeNn 4acTOThl HA CUETYMKAX.
CHHXPOHHBIE CYETUHNKHU C ACHHXPOHHBIM IIEPEHOCOM. Y BETUUECHUE
Pa3psSIAHOCTH.

HAIT u ALIIT. Mukpocxemsl LHAIT u ALIL. Cxemsl noctpoenust AL ¢
napajuienbHbIM uHTEepdericoM BBoja/BeiBoAa. ALIII mocnegoBaTenbHOTO
npubamxenus. ALIl ¢ npoMexyTOUHBIM MpeoOpa3oBaHUEM.
3anoMmuHaronme ycrporcrsa. OcHoBHbIE TUIBI 3Y. MUKPOCXEMBI
namMaty. Tunesl “”HPopMaMOHHBIX BEIBOAOB. [13Y kak yHuBepcanbHas
KOMOHWHAITMOHHAST MUKPOCXEMa.



Pasznen 4.4. MeauuuHckue npuOOpbI, annmaparbl, CHCTEMbI U
KOMILIEKChI

1. JlaGopaTtopHasi AMArHOCTUKA. AmmapaThl il OMOXMMHUYECKOTO aHaIH3a.
Anmapatel JUisi T€MaToJIOTMYECKOT0 aHaliv3a. AIMMapaThl sl reMocTasa
(koarymoMeTpus). Anmaparsl Jyisi *MMyHO(MepMeHTHOTO aHanuza (MDA).

2. DnexkTpokapauorpadus. buosnexrpuueckue OCHOBBI
ANEKTpOKapauorpaduu. Memb6pannast Teopusl BO3HUKHOBEHUS
ouonorennuanoB. OcHOBHBIE (GYHKIMH cepana. OyHKIMM aBTOMAaTHU3MAa,
MPOBOJUMOCTH,  BO30ymuMocTH,  pedpakreproctu.  DopMupoBaHUE
HopmanbHOU OKT'.

3. Pecriuparopubiii  MoHuUTOpUHT. [IpUHLKIBI ~ MOHUTOpPHHTa  (YHKIHH
BHEIIHETO JbIXaHus. J(MarHOCTHYECKHE IMOKa3aTelu Ta3000MEeHa U Ta30B
KpoBH. MOHHUTOPUHT  CTENIEHUM  HACBHIIICHHA TEeMOrJIOOMHAa  KpPOBH
KHUCJIOPOJIOM:  CHEKTpPOo(OTOMETpUUECKass  OKCUMETpHs,  IyJbCOBas
OKCHUMETpHSI.

Pa3zneun 4.5. bBuomeMuMHCKHE TaTYNKU M CEHCOPBI

1. Tlonatue ceHcopa (natuymka). OCHOBHBIE XapaKTEPUCTUKU CEHCOPOB.
Knaccudukanuss ceHcOpoB MO MNpUHIMIY JAelcTBus ((uznueckue,
XUMHYECKUE, OnoceHcopsl). TpeOGoBaHus K COBPEMEHHBIM JaTYUKAM.

2. XUMHOCEHCOpUKa ©  OWOCEHCOpHKa. XHMHYECKHE CEHCOpPhl U
onocencopbl.  OcHOBHble  cBefeHUsA.  DyHKIMOHAJIbHAs  cXeMma
xuMuyeckux  (Omo-)ceHcopoB.  OCHOBHbIE  TUIBI  (PU3UYECKUX
npeobOpazoBareneid  (TpaHcaplocepoB). PacmosHaronue — 3JIEMEHTHI.
AHanuTu4eckue XxapakTepucTuku. O0JacTu NpUMEHEHUS.

3. DIIEKTPOXUMHUYECKHE CEHCOpPhl W OwmoceHCOphl. (OCHOBHBIC THITHI.

[ToreHmOMeTpUYECKHE Ta30BbI€ CEHCOPBI U OMOCEHCOPHI.

AMIEPOMETPUYECKUE CEHCOPHI.

Konaykromerpuyeckue ceHcopsl U OuoceHcopel. CeHcopbl U

OMOCEHCOPBI HA OCHOBE MOIYIPOBOAHUKOBBIX MOJIEBBIX TPAH3UCTOPOB.

6. OnTtuueckue xemo- u 6uocencopbl. Konctpykuuu, tumsl. [Ipumenenue
7¢h(dHEeKTOB MOTIOIIEeHUs CBeTa U (DITyOPECIICHITUY.

o b
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8. TexHomorusi MaTepuaoB MUKpPO-, ONTO- ¥ HAHODJICKTPOHUKH: [B 2 d.]. —
M. : BUHOM. JIa6. 3nanui, 2010.

9. Hamosnekrponuka: yue6. mocodue / B. E. bopucenko, A. 1. Bopo6neBa, E.
A. Ytkuna. — M. : BUHOM. Jla6. 3nanuii, 2009. — 223, [1] c.

10.MexaHu3M TBOpYECTBA pEUICHUSI HECTAHIAPTHBIX 3a7a4. PykoBoJICTBO st
T€X, KTO XOUeT HAyYUThCS peliaTh HeCTaHAapTHHIE 3a/1auu: y4ueb. mocooue /
B. B. Ipo3una, B. JI. luneman. — M. : BUHOM. Jla6. 3nanuii, 2008. —
255, [1] c.

11.Apxurektypa OBM wu cucrem: yue6. nns By3oB / B. JI. bpoiigo, O.
I1. Unpuna. — 2-e¢ u3a. — M.; CII6. [u np.]: ITutep, 2009. — 720 c.

12.0cuoBbl MuKpocxemoTexHuku / A. I'. Anekcenko. — 3-¢ U3M., JIOM. U
nepepad. — M.: BUHOM. Jla6. 3nanuii, 2010. — 448 c.
13.Yucnennsie wmetoapl: kKypc Jnekumii / B. A. Cpouxo. — CII6.; M.

Kpacnonap: Jlans, 2010. — 202, [6] c.

14.Yucnennsie meToabl: yued. mocodue / M. I1. Jlamuuk, M. . Parynuna, E. K.
Xennep; nox pen. M. Il. Jlamuuka. — 5-e u3g., crep. — M.: Akanemus,
2009. — 383, [1] c.

15.Yucnennsie meToapl: yueod. mocodue / H. C. baxpanos, H. I1. XKXuakos, I'. M.

Ko6enbpkoB; Mock. roc. yu-T uMm. M. B. JlomonocoBa. — 6-e¢ u3g. — M. :
BMHOM. J1a6. 3nanuit, 2008. — 636, [4] c.: puc.
16.ITpuknaanas craructuka: yue6. nmocoodue / . A. [Manuit. — M.: JlamkoB u

K°: Hayka cniektp, 2010. — 222, [2] c.

17.Harnsagnas mareMaTHdeckasl CTaTUCTHKA: y4ueO. mocooue / M. b. JlaryTtun.
— M.: BUHOM. JIa6. 3nanwmii, 2007. — 472 c.

18.Scilab: Pemenne nmxeHepHbIX 1 MaTeMaTHdeckux 3anad / E. P. Anmekcees,
E. A. YecnokoBa, E. A. Pyguenko. — M.: bunom. JlabopaTopusi 3HaHuUi,
2008. — 260 c. (JIunenzuss GNU FDL, B cBOOOAHOM JOCTYyIIEC MO aapecy:
http://www.altlinux.org/Books:Scilab)

19.1TpakTUKyM O aNropuTMHU3alMU U IporpaMmupoBanuio Ha Python / . A.
XaxaeB. — M.: AltLinux, 2010. — 126 c¢. (Jlumen3us GNU FDL, B
CBOOOTHOM J0CTyTIe o azpecy:
http://www.altlinux.org/Books:PythonSchool)

20.Free Pascal u Lazarus: YueOuuk mo nporpammupoBanuio / E.P. Anekcees,
O.B. Yecnoxkona, T.B. Kyuep. — M.: AltLinux, 2010. — 438 c. (JIunensus
GNU FDL, B CBOOOTHOM JOCTYyTIE 1o aapecy:
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http://www.altlinux.org/Books:FreePascal)

21.1ludposas o6paboTka curHaigoB: yued. mocodue / A. b. Cepruenko. — 2-¢
u3a. — M.; CII6. [u ap.]: [Tutep, 2007. — 750, [2] c.

22.OCHOBBI TEOPETUYECKOMN IEKTPOTEXHUKH: yueb. mocodue / 0. A. Briukos,
B. M. 3onotaunkuii, 3. I1. Yepnsimer, A. H. bensaun. — 2-e usm., crep.
— CII6.; M.; Kpacuonap: Jlans, 2009. — 592 c.

23.0OmnnenreiiM, A. Ludposas 00paboTka curHanoB: yueOHUK / A. OnmeHrenmM,
P. llTaep; mep. ¢ aurn. C. A. Kynemosa nox pen. A. b. Cepruenko. — 2-¢
u3n., ucnp. — M. : Texnocdepa, 2009. — 855, [1] c.

24 buonoruueckas xumusi: yueonuk / T. T. bepesos, b. ®. KopoBkun. — 3-¢
u3a., crep. — M.: Meauruna, 2008. — 703, [1] c.

25.bnoxuMuyeckre OCHOBBI XUMHH OMOJIOTUYECKH aKTHBHBIX BEIIECTB: y4eO.
rmocooue / JI. B. KoBanenko. — M.: BMUHOM. JIa0. 3nanmii, 2010. — 228,
[4] c.: puc.

26.0cHoBbl (u3uku U 6nodusuku: yued. nmocodue / A. U. XKypasnés [u np.] ;
nox pexa. A. U. Kypasnésa. — 2-e uz., uctip. — M. : Mup : BUHOM. JIao.
3Hanmii, 2008. — 383, [1] c.

27.Hogetimue natuuku: [yueO.-moHorp.] / P. I'. JI>kekcoH; mep. ¢ aHIi. moj
pen. B. B. Jlyunnuna. — M.: Texnocdepa, 2007. — 380, [4] c.: puc., Tad1.

b) nononxnuTenbHas nurepaTypa

1. BrruucnurenbHas MaTeMaTuka: yuel. mocooue 1jst ctyeHToB By3oB / E. H.
Kunko. — M.: U3xa. uentp «Akagemus», 2010. — 199, [9] c.

2. DxoHommuueckas mHpopMaTtuka: yded. mocodue / mox pen. . B. Uucrona.
— M. : KHOPYC, 2009. — 511, [1] c.

3. UucieHHble METONBI peIIeHUs OOpaTHBIX 3amad C  HACHTH(PUKauen
napaMeTpoB: y4eb. mocobue il CTYJIGHTOB MeX.-MaT. (ak., 00yUdaronmxcs
no cneruanbHocTu «lIpuknagnas marematuka u uHpopmatuka» / 0. I
Bacunwes; Capart. roc. yH-T um. H. I'. YUepnsimeBckoro. — CapatoB : 13-
Bo Capar. yH-Ta, 2009. — 33, [3] c.

4. buomarepuaibl, UCKYCCTBEHHbIC OpraHbl W WHXUHUPHUHT Tkaneu / JI. JI.
Xenu, JIx. P. JIxonc; mep. ¢ anru. FO. JI. IlBupko mox pen. A. A.
JlymaukoBoii. — M.: Texnocdepa, 2007. — 303, [1] c.: puc., Tadum. (1).

5. Mertoasl aHanm3a BpeMEHHBIX psAaoB: yueO. mocobue / H. A. Xoanosa, U.
A. XoBanoB. — Caparos: U3a-Bo ['ocYHI] "Komnemx", 2001. — 119, [1] c.

6. buomornmueckas xumus: y4ed. mocoOue AJig CTyACHTOB By30B / mox pexd. H.
. KoBanesckoii. — 3-¢ uzn., ucnp. — M.: U3zn. nentp "Axagemus", 2009.
— 254, [2] c.: puc.

7. TeopeTnueckue W MPUKIIATHBIC ACTICKThI 3KOJIOTHH U OMOJIOTHH: MEXBY3. CO.
ct. / Poc. roc. yu-T um. Ummanyuna Kanra; peakon.: B. I1. JlenkoB (0TB.
pen.) [u np.]. — Kanununrpan: M3a-Bo Poc. roc. yu-ta um. WM. Kanra, 2008.
— 144, [1] c.

8. buo¢usuka = Biophysics: yue6. nocoobue / M. B. Bonbkenmreitn. — 3-¢
u3 ., crep. — CII6.; M.; Kpacnonap: Jlans, 2008. — 594, [14] c.

9. YueOHUK MO MEIUIIMHCKON U Omosiornuecko ¢usnke: yued. /s By30B / A.
H. Pemuzos, A. I'. Makcuna, A. 5. Iloranenko. — 8-e m31., ctep. — M.:

9


http://www.altlinux.org/Books:FreePascal

Hpoda, 2008. — 558, [2] c.

10.VapTpasByk B MeauuuHe. Pu3nuecKue OCHOBBI NMpuUMeHeHus = hysical
Principles of Medical Ultrasonics / nmon pea. K. Xwumna, [Ixx. bambepa, I'. Tep
Xaap ; mep. ¢ anri. nox pexa. JI. P. I'aBpunioBa, B. A. Xoxnosoii, O. A.
CanoxxHukoBa. — 2-¢ u3j., nepepad. u gon. — M.: ®DUIMATIIUT, 2008.
— 539, [3] c.: .

[Iporpamma  yTBepxkaeHa YUYEHBIM CcOBeTOM  (aKyJabTeTa  HAHO- 51
OMOMEIMIMHCKUX TEXHOJOIM W corjacoBaHa ¢ OTaenoM IO OpraHu3aluu
npreMa Ha OCHOBHBIE 0Opa3oBaTenbHble nporpaMmbl CI'Y

HavanpHuK OTzEIIa 10 OpraHu3alyy npueMa
Ha OCHOBHBIE 00pa30BaTENbHbIE MPOTPAMMBI,
OTBETCTBEHHBIN cekpeTapb LleHTpanbHOU /
v / ) 92 0 /e(-»/,/
npuemHoin komuccuu CI'Y ,jj, A — (C.C. XmeneB



