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1. LLlenu ocBoeHUs AMCLUUMIUHDI

JaHHbIn KypC nocesweH N3n0XeHNo MateMaTtn4eckoro onncaHnsa oeatenbHOCTHU Bronornyeckmx
TKaHen n anropnTMam HMCNeHHOoro peweHnda npneedeHHbIX MateMaTnieCcknx MoLenen.
Buonoruyeckne TkaHn OTHOCATCA K BUONOrMYecKin BO36y,£I,I/IMbIM cpenam, B KOTOPbIX
06Hapy)KVIBafOTCFI npu3Hak caMoopraHn3aunn, npneoasuimne B aBToBOSIHOBbIM MNMpoLueccam,
KOoTopble, UrpatdT OCHOBHYIO pPONb B Npoueccax yrnpasneHns u nepegadvm nHgopmMauum B XnBbIX
opraHm3max. O606wWeHHOe MaTemMaTU4eckoe onncaHmne BOMHOBbIX npoueccos B BO36y,£|,VIMbIX
BNONOrMYEeCKNX TKaHAX CBOONTCS K OONbLWON CUCTEME HENNHERHDBIX andpdpepeHunanbHbIX ypaBHeHI/IVI
B HAaCTHbIX MPON3BOAHbIX BbICOKOIo nopsnka. B pe3ynbTarte N3y4eHuns OAaHHOW OANCUUNNUHBI Y
06yqaroumxc:9| POPMUNPYIOTCS BaXHble NpodoecCcnoHanbHble HaBblKX MO MaTeMaTn4eckoMmy
MOLEennpoBaHMio HEKOTOPbLIX OU3NONOrNYeCcKnX NpoL,eccos. obcnenosaHus 6OJ'IbHOFO, OCHOBbI
KNMHWYECKOro MblWneHns, a Takxxe MeanunHCKOn aTUKN.

Llenbto npenonaBaHnAa OaHHOro npenmeta SABNseTCA o6yL|eHv|e MeTonaM nccnenosaHunsa m
YNCJTIEHHOI O peweHns NOCTPOEHHbIX MoZenen.

2. MecTO AMcUMUNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

[aHHas yyebHas oncumnnnHa BkodeHa B pasgen "b1.6.21 OucumnnmHbl (Moaynm)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 30.05.03 MeaunumnHckas knbepHeTka n 0THOCUTCS K 6a30BOM
(obwenpodheccroHanbHoi) YacTn. OcBanBaeTcs Ha 5 kypce, 9, 10 ceMecTpbl.

HaHHas yuebHas gucuunanHa BkntodeHa B pasgen 'b61.6.15 OucuunnnHel (MOgynm)' OCHOBHOWA
npodbeccroHanbHol obpasosatenbHoi nporpamMmbl 30.05.02 'MeaunumnHckas buodunsnka

(He NnpedycMOTPEHO)' 1 OTHOCKTCS K 6a30BoW (06LWenpodeccnoHanbHok) YacTu.
OcBaunBaetcs Ha 5 kypce B 9, 10 cemecTpax.

Obwas TpyooeMKOCTb ANCLUMNANHBI COCTABNSET 6 3a4eTHbIX(ble) eanHML(bl) Ha 216 Yaca(os).

KoHTakTHas pabota - 112 yaca(oB), B TOM yncne nekuum - 24 yaca(oB), NnpakTuyeckue 3aHatms - 0
yaca(os), nabopatopHble paboTbl - 88 Yaca(oB), KOHTPONIb CAMOCTOATENbHOM paboThl - 0 Yaca(os).

CamocTosTenbHas pabota - 86 yaca(oB).
KoHTponb (3a4ét / ak3ameH) - 18 yaca(os).
dopma NPoOMeXyTO4YHOro KOHTPONSA AMCUUNINHBL: 3a4eT B 9 cemecTpe; ak3ameH B 10 cemecTpe.

3. KomneTteHuumn obyuatowterocsi, popmMmpyemble B pe3ynbtate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

LLincpp komnereHumu npuoépzf::nlgcilpﬁg;ﬁaemﬂumu
OK-1
(0bLekynbTypHbIE CNOCOBHOCTb K abCTPaKTHOMY MbIWAEHWNIO, aHANW3Y, CUHTE3Y
KOMMeTeHuun)
rOTOBHOCTb pewaTb CTaHAapTHbIE 3a4a4v NPOgECCUOHANBHOW
OrlK-1 LeSATENbHOCTU C UCMONb30BaHNEM MHPOPMALMOHHDIX,
(npogpeccuoHanbHble 6rbnmorpagunyecknx pecypcos, Meanko-brnonornyeckoi
KOMMeTeHUmN) TEPMUHONOI MU, MHCPOPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHONOMMIA 1
Yy4E€TOM OCHOBHbIX TPEOOBaHWI MHPOPMALMOHHON 6e30MacHOCTM
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PacwumndppoBka
Lincpp komnereHumu npuobpeTtaemMon KOMNeTeHL N
OlK-3 .
(IPOOECCHOHANbHBIE CNOCOBHOCTb U FOTOBHOCTb @aHann3mpoBaTb pesynbTatbl COOCTBEHHON
KOMMETEHLNN) LEeSTEeNbHOCTU NS NpeaoTBpaleHns NpogecCMoHanbHbIX OWMO0K
CNOCOBHOCTb U FOTOBHOCTb K OPraHn3aunm 1 oCylweCcTBAEHMNIO
nK-11 NpUKNanHbIX U NPaKTUYECKMX NPOEKTOB U UHbIX MEPOMPUATUIA MO
(npodpbeccuoHasnbHbie N3y4eHnto BOPMN3NYECKMX N UHBIX MPOLLECCOB W SIBNEHWIA,
KOMMeTeHLMN) MPONCXOAAWMX Ha KNETOYHOM, OPraHHOM M CUCTEMHOM YPOBHSX B
opraHu3me yefioseka
MnK-12 CMOCOBHOCTb K ONpeaeneHnto HoBbIX 0bnacTeit nccnenoBaHns u
(npodpeccunoHanbHble npobnem B ccpepe paspaboTky BOPM3NYECKMX N PU3NKO-XMMUYECKMX
KOMMeTeHLMN) TEeXHONOrn B 34paBooOXpaHeHnn
CNOCOBHOCTb K OpraHM3auum 1 NPOBEAEHUIO HaY4YHbIX NCCNEen0BaHWA,
MNnK-13 BKNtoYas BbIOOP Lenun 1 hopMynnpoBKy 3aaad, nnaHnposaHune, nogbop
(npodpbeccunoHasnbHbie afekBaTtHbIX MeTon0B, cbop, 06paboTKy, aHann3 JaHHbIX U NybnnyHoe
KOMMeTeHLMN) NX NpeacTasneHne ¢ yietom TpeboBaHnii MHPOPMAaLIMOHHOM
6e3onacHocTu
k-6 CNOCOBHOCTb K MPUMEHEHUIO CUCTEMHOIO aHanM3a B U3y4eHnm
(MpocheccmonantHbie 6ronormyeckmx CpI/ICTeM !
KOMMeTeHuun)

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:

1. DONXEH 3HaThb:

- onpeneneHne NHopMaLMn, OCHOBHbIE CBOMCTBA MHApopMaLmm, 0ocobeHHOCTM cbopa, XpaHeHUs,
noucka, npeobpasoBaHuUs, pacnpoCcTpaHeHns MHopMaLMN B MEANLNHCKUX 1 BUONOrMYecKunx

cucTeMax, UCcrnonb3oBaHne MHEOPMALIMOHHBIX KOMMbIOTEPHbBIX CUCTEM B MEAULIVHE 1
3[paBOOXPaHEHUN,

- COBPEMEHHbIe KOMMbIOTEPHbIE TEXHONMOMMM U UX NPUMEHeHVe Ons peleHns 3aaay MeanuuHbl 1
3[paBOOXpPaHEeHMs,

- OCHOBHblE MOAX04bl K hopManm3aumm u CTPYKTYPUPOBaHNIO Pa3nnyHbIX TUMOB MEANLNHCKNX
LaHHbIX, NCMONb3YEeMbIX A1 (DOPMUPOBAHNS PELIEHMIA B X04€e Ne4ebHO-AMarHOCTUYECKOro
npovecca,

- BUAObl, CTPYKTYypa, XapakTepucTuku MmeguumMHCKUX MHPOPMaLMOHHbBIX CUCTEM,

- rOCy0apCTBEHHbIE CTaHaaPTbl MO 3NEKTPOHHON ncTopumn GonesHu, no cnocobam 1 cpencTsam
3alWUTbl NEPCOHANbHBIX JaHHbIX B MEAULMHCKUX MHPOPMALMNOHHBIX CUCTEMAX,

- anropuTMbl N NporpamMMHble CpeacTsa NoaaepXKy NPUHATUSA pelleHnic B Xxoae
ne4ebHO-OMarHoCTNYECKOoro npouecca.

- OCHOBHbIE pasfenbl cneylowmnx aucunnnui: 'dnsmnonorns’, 'buonorns’, 'bunomexanuka’.

2. IONXEH yMeTb:
- CTPOUTb 1 NPUMEHSATb YNCNEHHbIE METOAbI AN1S PEWeHNs 3a8a4 OMOMEXaHNKM

- NONb30BaTbCS y4ebHOI, Hay4HOW, Hay4YHO-MONYNSPHON NUTEPaTypPoii, ceTbto VIHTepHeT ans
npogpeccnoHanbHoOM OeaTenbHOCTH,

- NPOBOANTb TEKCTOBYIO M rpachnyeckyto 06paboTky MeONLMHCKNX OaHHbIX C UCMONb30BaHUEM
CTaHOapPTHbIX CPeACcTB OnepaLUnoHHOM CUCTEMBI 1 0BWENPUHATLIX OCPUCHBIX MPUMOXEHWIA, a TakXe
NPUKNaaHbIX U

cneumanbHbIX NPOrpaMMHbIX CPEACTB,

- paspabatbiBaTb CTPYKTYpPbl 1 OOPMUPOBATb 6a3bl AAHHbLIX M 3HAHWUIA AN CUCTEM MOAAEPXKKM
Bpa4ebHbIX peLeHuni,

- UICMONb30BaThb CTATUCTUYECKUE N SBPUCTUYECKME anropUTMbl ANArHOCTUKM U yNpaBNeHUs
neyeHnem 3aboneBaHuii, oLeHBaTb UX 9EKTUBHOCTD.
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3. 0ONXeH BnageTb:
- He0bX0ANMbIMM HaBbIKaMK NOCTPOEHNSI MaTeEMaTUYECKUX Modenel 3ana4y brioMexaHuku,
a TakXe HaBblkamy MALWVHHOrO MOOENNPOBaHUS BOMTHOBbIX NMPOLIECCOB B BO30YOMMbIX Cpeaax.

- 6a30BbIMM TEXHONOrMSIMU Npeobpas3oBaHMs NHOPMaUUN - TEKCTOBbIE 1 TabNNYHbIE NPOLIECCOPHI,
nouck B cetn NHTepHer,

- TGpMI/IHOJ'IOFI/IGVI, CBSAA3AaHHOW C COBpPEMEHHbIMU NHAPOPMALIMOHHBIMU N TENEKOMMYHUKALIMOHHBbIMIA
TEXHOJIOrMAMUN NpUMEHNTENbHO K peleHno 3aaady MegnunHbl N 30paBOOXPaHEHUA,

- 6a30BbIMY TEXHONOTUSIMK NPeobpas3oBaHUst MHPOPMAaLMM C UCTIONBb30BAHNEM CUCTEM YyrpaBieHns
6a3amMu DaHHbIX,

- 6a30BbIMM METO4AMM CTATUCTUYECKOM 06p8.60TKI/| KNMMHNYECKUX N 3KCNepUMeHTallIbHbIX OaHHbIX C
NPUMEHEHNEM CTaHOAPTHbIX MPUKNaoHblX N cneunanbHbIX NPOrpaMMHbIX CpPencTs,

- OCHOBHbIMW HaBblKaMy UCMONb30BaHUS MEOULIMHCKMX MHCPOPMALIMOHHBIX CUCTEM U
NHTepHeT-pecypcoB ansi peannsaumm npogoeccrmoHanbHbiX 3aaay.

- OCHOBHbIMW HaBblkamMn MaremMaTn4eckoro MoaenmpoBaHNa HEKOTOPbIX PU3NONOrNYECKmNX
npoueccoBs N N HACNEHHOIO pelweHmnsa NOCTPOEHHbIX mMonenen..

4. nONXeH OEeMOHCTpPUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:
- NPUMEHATb NoNny4eHHble 3HaHUSA Ha NpakTuke.

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns

Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) 216 yaca(os).

dopma NPOMEXYTOYHOrO KOHTPONS AMCLUMINHBI: OTCYTCTBYET B 9 ceMecTpe; ak3ameH B 10
cemecTpe.

CyMmMapHo no ancumnanHe MOXHoO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbBHO" (Hey..).

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl N0 aucUMnInHe/ MOAyNio
TemaTnyeckum nnaH oUCUUNANHbI/MOAYNA

Buabl un yachol
ay,aMTOpHOM paboThbl,

UX TPYL0eMKOCTb
Henens '?é’ ﬂacax) Tekywime coopmbi

cemecTpal MpakTu-|NaGopa- KOHTponsi

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Paspnen
N AducunnnnHbl/ CemecTp
Monayns

Tema 1. BeegeHve B
MOLEeNMpoBaHne BOMTHOBbIX
1. [npoueccos B BO36yaAMMbIX Cpeaax. 9 2 0
duamnonornyeckas xapakrepucTnka
MOLENMpPyeMbIX NPOLLECCOB.

0 YCTHbIA onpoc

KETPOHHBH
EEPCHTET
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Paspen
ducumnnuHbl/
Monayns

CemecTp

Henens

Buabl n yachbl
ay,aMTOpHOM paboThbl,
MX TPYAOEMKOCTb
(B yacax)

Tekywiune coopmbl

cemecTpal

MNpaktu-|Na6opa-
Nekuum| yeckune | TOpHbIE
3aHATUS | paboThbl

KOHTpONsA

Tema 2. MaremaTudeckoe onucaHme
BO30yaMMbIX Cpen PasnnyHom
dom3n4eckom npupoabl

2 0 4

Tema 3. MatemaTtunyeckoe onncaHve
MPOLIECCOB reHepaunmn n
pacnpoCTpaHeHNs aNeKTPUYECKOro
BO30YyXOeHNS B BLUONOrn4eckmnx
BO30YOMMbIX TKaHSIX.
MogennpoBaHue pacnpocTpaHeHus
BOJIH B OJHOMEPHbIX 1 ABYMEPHbIX
BO36yAUMbIX cpenax

Tema 4. OnekTpudyeckne
noTeHumManbl HEPBHOMO BOIOKHA.
MoTeHuman nokos. lNaccuBHble
CBOWCTBA BONOKHA. VIOHHbIE
MEXaHW3Mbl aBTOPUTMUYECKOM
akTuBHOCTU. OCUENSATOPHbIN
(Ma4yeyHbIn) TN NENCMEKEPHON
aKTUBHOCTMW.

YCTHbIN onpoc

Tema 5. dopmanbHoe onncaHve
MOHHbIX TOKOB. MeaneHHble
NpoLecchbl B MeMOpaHax MbllEeYHbIX
BOJIOKOH

Tema 6. MaremaTunyeckas Mmonenb
XMIMUYECKOro MExaHn3ma reHepaumnm
NOCTCMHANTMYEeCKOro Bo3byXaeHuns

YCTHbIN onpoc

Tema 7. MeMbpaHHbIi noTeHumnan
LEACTBUNS MbllEYHbIX BOMOKOH.
MapameTpbl MEMBPAHHOIO
noTeHunana oencreums.

Tema 8. lNoTeHuman nencrTems
MbILLEYHbIX BOJIOKOH (pOsb
KanbLMeBbIX KAHaNoB.).
B3anmooTHOWweHMs MeMbpaHHOro
noTeHumana, NoHHbIX
npoHNLaeMOCTEN N TOKOB B
BO30yauMbIX MeMOpaHax.

10

YCTHbIA onpoc

Tema 9. MNposeaeHne Bo3bYXOeHUS.
PacnpocTtpaHstownincsa noteHuman
nenctensa. Murpupyowni
MWO3NIEKTPUYECKUIA KOMIEKC.

10

10.

Tema 10. CtpoeHune
rNaaKkOMbIWEYHOM TKaHN 1 ee
coKpat-uTenbHOro annapara.
OnekTpunyeckas aKkTMBHOCTb
rNaaKOMbIEYHbIX KNeTOoK.
AHHanNOrMsa ¢ MArkom TkaHbto

10
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoTbI

Tema 11. YucneHHble MeToapl

11_|Pean13aummn MaTemaTm4eckmx 10 5 0 8 YCTHbIN onpoc
MoLenen aneKTPoMexaHNYeCckmx

NPOLLEeCCOB B TOHKOW KULIKE.

Tema 12. Obwas dopmynmposka
MeTonoB PyHre-KyTTbl. ObcyxaeHune
mMeTonoB. [lopsook MeETOLOB.
OueHka norpewHoCcT! 1 CXo4MMOCTb
METOOO0B. IKCTPanonsaLms no 10 5 0 12 YCTHbIN onpoc
PvyapncoHy. BnoxeHHble meTofbl
PyHre-KyTtTbl. ABTOMaT4yeCckoe
yrnpasneHve OJNHON wara npu
peanusaunn metonos PyHre-KyTTbl
ONS peweHns NOCTPOEHHbIX 3a4ay.

Tema 13. [NocTaHoBKa 3aga4m o
nepucTanbTU4ecknx gedopmaumnax
TOHKOW KMwkn. MaTemaTtnyeckas
13.|MOAENb AMHAMUKM nosnowm 10 o 0 12 YCTHbIN onpoc
"l6uonorundeckor 06onoyKku,
OBuratenbHas akTMBHOCTb KOTOPOWA
KOHTPONNPYETCA BHELWWHEN CUCTEMO

12.

yrnpasneHuns.
Tema . IToroBas goopma KOHTPOnNs 10 0 0 0 Ok3ameH

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. BBeaeHne B MogenmpoBaHue BOJIHOBbIX MPOLLECCOB B BO36y,DMMbIX cpenax.
dunsnonornyeckas xapaktepuctmka Mmogenmpyembix nNpoLLeccos.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BeeneHune B MogenupoBaHme BONHOBBIX MPOLECCOB B BO36yauMbIx cpenax OnpeneneHue
B030yamMor cpelbl. ABTOBONHOBbIE NMpouecchl. [prMepbl buonornyeckux tkaHen. CBS3b MArKUX 1
6uonornyecknx obonodek. OnpeneneHme Markux obonoyek. OnpeneneHne GNONOrNYECKmX
obonoyek. OnpeneneHune Bo3byaumoli cpenbl. Knetka. Obonoyka knetku. MembpaHa.
KoHueHTpaumns noHos. Kanuin - Hatpuesblin Hacoc. VIoHHble Toku. MNMoTeHuman nokos. MNoteHuwan
LEeNCTBUS.

Tema 2. MaTtemaTnyeckoe onvcaHve BO36yAuMbIX cpen pasinyHon hnanyeckon Nnpupoabl
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

HenvHenHble AMHamMmnyeckue CBOMCTBA cped. 3akoHbl ANGAY3nK AN CBA3U C OKPYXatoWUMU.
HepBHble 1 MbllweyHble BONokHA. PacnpocTpaHeHne Bo3byXxaeHus no aTum TkaHsm. MNepenaya
MHgpopMaLMmn B Buonornyeckux TkaHsx. ViccneposaHue cBoncTs Guonornyeckmx tkaHen. Pasbop
CTPYKTYpbl HEMPOHHOM ceTu. [1poBepka NPakTU4ECKUX yMEHU N TEOPETUYECKUX 3HAHWIA.

naboparopHasi pabora (4 4aca(oB)):
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NabopaTopHble 3aHATMA paccymTaHbl Ha NHAMBMOYabHYO PaboTy 00y4HatoWmnXCs C KOMMNbIOTEPOM,
npenycMaTpuBaloT pelleHne 3anay ¢ UCMoNb30BaHNEM CTaHOAPTHbIX NPOrpPamMmMHbIX MPUNTOXEHNA U
doparMeHToB creunasnbHbIX NPOrpamMmMHbIX CPEeACTB - OeNCTBYIOWMX MeONLMHCKNX NHGDOPMALMOHHbIX
cucTeM (KOMMbIOTEPHbBIE CUMYNALUKN NeYebHO-amarHocTnyeckoro npouecca). CpaBHeHne
HEMPOHHOW ceTn ¢ buonornyeckor Bo3byaMmMoin cpenoit, OTOXAECTBIEHNE €€ C HEPBHbLIMU
BONOKHaMmu. Pa3bop cTpyKTypbl rnagkoMbleYHbIX BONOKOH U MMokapabl. Matematumyeckoe
ornvcaHue Takmx cpea.

Tema 3. MaTemaTuyeckoe onucaHune npoueccoB reHepauvm v pacnpoctpaHeHusa
aneKkTpunyeckoro Bos6y)|(,u,e|-|m| B OMonornyeckmx BOSGV.DMMbIX TKaHSAX. MO,D,eﬂVIpOBaHI/Ie
pacnpocTtpaHeHUsi BOJIH B O0HOMEPHbIX U OBYMEPHbIX 3036y,IJMMbIX cpenax

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

"eHepauns anekTprM4eckoro Bo3byXaeHWs B HEPBHbIX TKaHSX 1 Muokapae. V3bupartenbHas
NPOHMLLIAEMOCTb MeEMOPAH KNeTOK 3TMX TKAHEN Mo OTHOWEHMIO K padnnyHbliM noHaMm. Nepepaya
BO30yXAEHUS OT OOHMX 3NIEMEHTAPHbIX Yy4aCTKOB B1MONOrMyeckor cpeapl K Apyrum 3a cyet
LNCOPY3HOW CBSA3M Mexay HUMU. CTaumoHapHble peXxnMbl BO30YOMMbIX TKAHEW XUBbIX OPraHM3MoB
He 3aBMCAT OT Ha4vanbHbIX ycnosui. [lepenaya nHpopmaunm n ynpasneHne B X1UBOW Npupoae.
[Mpymepsbl.

naboparopHas paborta (12 yaca(oB)):
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Haunbonee nonHO n3yyeHbl NPOLLECCHI reHepaLmnmn aneKTpPnYecKoro Bo30yXXAeHNS HEPBHOW KNETKON.
BaxHeriwyo ponb B 3TV npoueccax urpaet obonoyka kneTku, HasbiBaeMast MeMbpaHoW,
oTAEeNnsWas BHyTPMKNETOYHYIO cpedy OT BHEKNETOYHON. BHYTpukneTo4yHas n BHeKneTo4Has cpebl
cofepXar UOoHbI pa3nnyHbIx anemMeHToB. MembpaHbl 0bnafnatoT n3bupartenbHON NPOHNLAEMOCTbIO
MO OTHOLWEHMIO K Pa3NIMYHbIM MOHaM. Tak, HanpuMep, B HEBO3OYXAEHHOM COCTOSIHUN
NPOHULAEMOCTb MeMOpPaHbI MO OTHOWEHMIO K MoHaMm Na+ Mana, a k moHam K+ - 1octatoyHo Benuka.
LB/>XEHNE NOHOB HATPUSA 1 Kanns Yyepe3 MeMbpaHy UMeeT onpeaensiolee 3Ha4yeHre B npoLeccax
reHepauny aneKTpMYeckon akTMBHOCTM KNETKON. OTO CBA3aHO C TeM, 4TO MeMbpaHa obnanaet
CMOCOOHOCTBIO K aKTUBHOMY TPAHCMOPTY 9TMX MOHOB B HAMPABIEHUN NX KOHLEHTPALMOHHbIX
rpagmMeHToB, T.e. B CTOPOHY BONblUMX KOHLUEHTpaumui. MNpu aToM noHbl K+ nepeBoasitcs BHyTPb
KneTku, a noHbl Na+ - BO BHEKNIETOYHYIO cpeny. bnarogaps sToMy MexaHn3my BHYTPU KNeTKN
nogaepXmnBaeTcs NOBbIWEHHAs KoOHUeHTpauunsa K+ 1 noHnxeHHasa koHueHTpauusa Na+. PasHocTb
KOHLEHTpauumn NpmMBOAMT K MOSBNEHNIO ANGGY3HOrO NepeHoca aTUX MOHOB Yepe3 MembpaHy B
CTOPOHY MEHbLUe KOHLeHTpauun. 9ta anddy3nst MIOHOB 0bycnaBnnBaeT NOSBNIEHNE PA3HOCTY
9NEKTPUYECKOro NoTeHumana Mexay BHyTPEHHEN 1 BHEWHE CTOPOHON MeMbpaHbl. CyMMapHbIii TOK
KaX0ro MoHa MOXHO NPeacTaBnTb COCTOAWMM M3 2 KOMMOHEHTOB: ANAdPy3HOM 1 00yCNOBNEHHO
LEeNCTBUSAMUN 3NEKTPUYECKOro Nons MembpaHbl. B cOCTOSIHUM NOKOS B OAHOPOOHOM y4acTke
MeMbpaHbl CyMMapHbIA MOHHBIA TOK AO/IKEH PABHATLCS HYyNO. OTO ANHAMNYECKOe paBHOBECKE
LOCTUraeTcsl Npy HEKOTOPOM OTIMYHOM OT 0 3Ha4YeHUn noTeHumana membpaHbl Em=Ep ?
PaBHOBECHOM MoTeHumane nokos. [ns pa3nuyHbix B030yAMMbIX KNETOK COCTAB MOHOB, yHACTBYHOLNX
B 0OPMMPOBaHNN NOTEHLMana nokos, HECKONbKO MeHsieTcs. Tak, HanpuMmep, 4ns KNeTok cepaeyHom
MbILWLbI, UMEIOWMX NoTeHunan nokos Ep=-90mMB, Hapsay ¢ noHamm Na+ n K+ yuntbiBaeTcs Tak xe
nenctene noHos Ca++ 1 Mg++. A ons rnafkon MbllLbl pelarolee 3Ha4yeHme MMeT NoHbl K+ r
Ca++ , npnyém pasnmyatot gea tuna noHos Ca++: - L Tuna n T tuna. CnegyeTt 3aMeTuTb, 4TO Npwu
NponyckaHnn Yyepe3 MembpaHy UMMNyIbCOB BHELHErO TOKa MPOUCXOAUT Aenonsapusaums MembpaHbl,
XapakTep KOTOPOro cHavana nponopunoHaneH BennymHe noaBoaMMoro CTuMynmpyouwero toka IcT.
OpJHako Npu NPEeBbIWEHNN BHEWHMM TOKOM ONpeaeneHHON BENNYMHbI, UMEHYEMOI MOPOroBONA,
NPONCXOANT pe3koe (yBENMYEHNE) NBMEHEHNE MEMOPAHHOrO NoTeHUMana, NpakTUYeckn He
3aBuMCSLIEE OT CUNbI MPUIOXEHHOMO TOKA. OTO MOXHO 0O bACHUTL CNeayowmmM 0bpa3om: npu
MOCTEMNEHHOM YBENNYEHNN aMNINTY bl UMMNYNbCHOrO BO3AENCTBUS M3MEHEHNSI MEMOPAHHOMO
noTeHuMana HapacTarT, U HacTynaeT Tako MOMEHT, Korga naMmeHeHne nposoanmoct gNa noHos
HaTpus Yyepe3 MeMbpaHy CTaHOBUTLCS CYLECTBEHHbBIMM. DTOT NPOLIECC C NONOXMTENbHOW 06paTHON
CBS5I3bl0 OnpenensieT naBMHOoOpasHoe N3MEHEHE MEMOPAHHOro NoTeHUMana B nepeyo goasy
reHepauun nmnynbca Bo3byxaeHus ? noteHumana geicteus (MO). NMocne nocTuxeHms Mmakcumyma
MeMbpaHHOro noTeHuuana NPoBOAUMOCTb MOHOB HaTpus (gNa) HaYMHaeT yMeHblaTbCs,
Npnbnmxasch K BEIMYMHE, XapakTePHON ANsi COCTOSHUSA MOKOS. B pe3ynbtate MeEMOpPaHHBbIi
noTeHuman CTPEMUTLCS BO3BPATUTLCS K paBHOBECHOMY NMoTeHuunany nokos. PaccmotpeHne
MexaHuama reHepauun NI nokasbiBaeT, 410 Ans passmTtus ML HeobxoamMmo nenonspmnsoBaTb
MeMbpaHy Ha HEKOTOPYO MOPOroByto BennymHy En.. MpoBepka NpakTMYecKnx yMeHun n
TeopeTNYeCKnx 3HaHUM

Tema 4. dnekTpnuyeckue noTeHUUasnbl HEPBHOro BosIokHa. NoteHuunan nokos. NaccuBHble
CBOWCTBa BOJIOKHA. MOHHble MeXxaHU3Mbl aBTOPUTMUYECKOW aKTUBHOCTU. OCLLeNnsaTOPHbIN
(mavyeyHbIN) TN NeNncCMeKepHON aKTUBHOCTMW.

naboparopHas pabora (8 yaca(oB)):

VIOHHbIE MEXaHN3Mbl aBTOPUTMUYECKON aKTUBHOCTU. OCLENATOPHbIN (MavyeyHbl) TUM NencMeKepHOM
akTuMBHOCTW. [MpoBepka NpakTUYeCcKmnx YMEHUN N TEOPETUYECKNX 3HAHWIA.

Tema 5. dopmManbHOe onucaHue MOHHbIX TOKOB. MeaneHHble npouecchbl B MeMbpaHax
MbILLIEYHbIX BO/TIOKOH

neKuMnoHHoe 3aHsiThe (2 yaca(os)):
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Bosbyaoumas cpena kak COBOKYNHOCTb B3aMMOOEMCTBYIOWMX MexXay coboi Bo30yOMMbIX 9NEMEHTOB.
Kax bl 13 3TVX 91EMEHTOB MOXET HAX0AUTbCS B OAHOM U3 TPEX COCTOSIHMIA: NOKOSI, BO3OYXAEHUS
1 pedopakTopHoM. CeolicTBa BO36yaUMbIX cpef: BO36yanUMOCTb, pedppakTepHOCTb 1 MOKOM, Kak
CNocobHOCTb cpeabl K NPoBeneHVI0 BO30YXAEHUS, BOSHUKLIEro B OHO TO4YKe U T.4. HecMoTps Ha
yOVBUTENbHYIO NPOCTOTY NMOCTYNaToB MOAENM, B MOAENbHON cpeae BOCNPON3BOASTCS KAYECTBEHHbIE
agopekTbl, Habnogaemble B peanbHol cpene. BonHbl Bo36yXxOoeHWs ornbatoT NpensiTCTBuMsl, racsTcs
Ha rpaHuue Bo3byxOaeMoi cpefpbl, racaT apyr apyra npv B3avMHOM CTONKHOBEHWUM U T.M.

naboparopHasi pabora (8 yaca(oB)):

MaTematnyeckas moaens nposoaswas dopManbHOE ONMcaHne NOHHbIX TOKOB 1 MEAJIEHHbIE
npoLecchbl B MeMbpaHax MblleYHbIX BOTOKOH. [MpoBepka NpakTUYeCcKMX YMEHUIA N TEOPETUHECKIMX
3HaHUN.

Tema 6. MaTemaTuyeckasi MogeNb XMUMUYECKOro MexaHM3ma reHepauum NoCTCMHaNTUYecKoro
BO30yXOeHus

JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MNepenaya BNSIHNS BO30OYXAEHUS NEPBbIX BONOKOH HA MblEYHbIE OCYLLECTBSIETCS Yepes
CVHOMTUYECKME KOHTAKTbl. ALETUIXONWH - OCHOBHOW NepeaaTynk HepBHOro BO30yXAeHNS Ha
rnagkoMbllweyHble knetkn. OnucaHme cMHanTUYecKoin 3oHbl. MeanaTtopbl aueTUnxonmHa.
AUeTUNXONMH peLenTopHbIiA Komnnekc. Bo3byxaarowmin noccMHanTnYeckmin noTeHuman.
KnHeTnyeckme ypaBHeHNs pacCcMaTpMBaAEMOro MexaHnama peakuuii B cuHance. MatemaTmnyeckm
3anncb peakuMoHHO-KMHETNYECKO Moaeny Meantaumm Bo3byxaatowero noTeHumana ¢ Hepea Ha
MbllweYHble BonokHa, OCHOBHbIE 3Tanbl NPOBEeAEHNS BO30YXAEHNSI B HEPBHO-MbILWEYHOM CMHarce.

naboparopHas paborta (6 4aca(oB)):

MaTemaTtuyeckasi MoAenb XMMUYECKOr0 MEXaHN3Ma reHepauumy NOCTCMHANTUYECKOro BO30YXaAeHNS
[MpoBepka NpakTUYEeCcKMX YMEHWNA N TEOPETUYECKMX 3HAHUIA.

Tema 7. MeM6pav|-||-|b||7| noTeHuuan OencTBUA MbiLLeYHbIX BONIOKOH. MapaMeTpbl MeMObpaHHOro
noteHumana AemncTBus.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

eHepaums ML MeMbpaHHOW rnaaKoMblEeYHOM KNeTkn obecneynBaeTcs AByMSt OCHOBHbLIMU
noTeHumMan-3aBMCUMbIMA NOHHbIMA MPOBOAMMOCTSAMMN - KanbUNEBON 1 Kanneson. 10 KNHeTU4ecknm
XapakTepucTnkam noTeHumnan-3aBncmnmas kanbumeBas NpoBOAMMOCTb MOXET ObiTb pa3aeneHa Ha 2
KOMMOHEHTbI - ObICTPYIO MHAKTUBUPYIOLLYO U MELANEHHYIO HEUHAKTUBUPYIOLLYIOCSI.

naboparopHas pabora (6 yaca(oB)):

MemObpaHHbI NoTeHuMan AeACTBNS MbllEYHbIX BONIOKOH. [lapameTpbl MeMOpaHHOro noTeHumana
nenctemg. [NpoBepka NpakTUY4eCKNX yMEHUI N TEOPETUYECKUX 3HAHWIA.

Tema 8. NoTeHUMan neNCTBUA MbILLEYHbIX BOJIOKOH (POJib KanbLMeBbIX KaHanos).
B3anMOOTHOLLIEeHUSt MeMOpPaHHOIro NoTeHLuana, MOHHbIX NPOHULLAEMOCTEN N TOKOB B
BO36yAMMbIX MeMOpaHax.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

OCHOBHOI BKNaf B reHepaumnio 3NeKTPNYECKON akTUBHOCTY MMafKOMbIWEYHON TKaHW TOHKOro
KMWeYHMKa BHOCAT Tak HaabiBaemble bbicTpble (ICafast) n meanenHbie (ICaSlow) kanbumnesble TOKW,
(koTOpble B MHOCTPaAHHOE NUTEepaTtype HasblBaKOTCSA TokM Lu T TMna), a Tak Xe Kannesble TOKWU..
Ocoboe BHMMaHme B reHepaunn cnamkoBom akTMBHOCTM NPUAAETCA NMOHHOW NPOBOAMMOCTH
ObICTPbIX KanbLUeBbIX TOKOB. BbiBO4, BENNYMHBI MAKCMMaIbHOW MOHHOW NPOBOAMMOCTHY BbICTPbIX
KanbumneBblX TOKOB.

naboparopHas pabora (4 4aca(oB)):

MeMbpaHHbI NOTEHUMAN OEeNCTBMSA MbIlWEYHbIX BONOKOH. [apameTpbl MeMOpaHHOro noteHumana
nencteus. [poBepka NpakTUY4eCcKnx yMEHUM 1 TEOPETUYECKUX 3HAHWUIA.

Tema 9. NMpoBeneHne Bo36yXaeHUs. PacnpocTpaHAKOLWLMACS NOTeHUMan OencTBusS.
MurpupyloLLin MMO3NIeKTPUYECKUI KOMIJEKC.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):
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ONeKTpNYECKME CONPSXEHNE B TOHKON KMLILKE MNOSBASETCA B BUOE MUTPUPYHOLLErO
MmnoanekTpuyeckoro komnnekca (MMK). Ero komnoHeHTamu genstotcs: MOB, BbicokoaMnnuTygHble
noteHumanbl encTens U MexaHnyeckas sonHa gedpopmaumm. MMK coctout us 3 ¢pas: 1 - nokos
(MONHOro OTCYTCTBUS CNANKOBOW aKTUBHOCTU U COKPATUTENbHOM aKTUBHOCTW); 2 - HEeperynsapHom
KULWWEYHON MOTOPUKMN C BOBHUKHOBEHUEM Pa3pPO3HEHHbIX MUKOBbLIX MOTEHLMANOB HAa rpebHsx M3B; 3
- COBCTBEHHO MUTPVIPYIOWMIA MOTOPHbIA KOMMIEKC-NEPUOL MHTEHCUBHBIX MPOMYNbCUBHBIX
cokpauweHuii. OpraHnsauum cyeta No MatemMaTn4eckon Mogenu.

naboparopHasi pabora (4 4aca(oB)):

MpoBepka NPaKTUYECKNX YMEHWIA 1 TEOPETUYECKMX 3HaHUIA. OpraHnsauun cyeTa no
MaTeMaTu4ecKo MOAENN, ONMCHIBAIOWMA MAMPUPYIOLWNIA MAOSNEKTPUYECKUIA KOMMNIEKC.

Tema 10. CTpoel-Me rnagkoMmbilLIe4YHOW TKaHU U ee coKpaT-utenibHOro annapara.
3ﬂeKTpVI‘-IeCKaSI aKTUBHOCTb 1aAKOMbILLUEYHbIX KJ1IeTOK. AHHaNOrms ¢ MArKkom TKaHbH

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

BHyTpeHHs5 reomeTpust MOBEPXHOCTU, 3a4aHHas B NPOCTPaHCTBE B BEKTOPHOW (hopme.
Hedopmauns nosepxHocTtu. [T nasHble gedpopmaunn. BHyTpeHHUe noroHHble ycunus. TeH3op
MeMOpPaHHbIX yCuUnuin. Puanyeckre COOTHOWEHUS ANS MATKUX Bronormyecknx obonoyek. Y paBHeHNS
paBHoBecusi. OCHOBHAS CMCTEMA pa3peLlatollnX YPaBHEHWA. DNEMEHTbI TEOPUN MSATKMX 060N0YEK.
BblBO4 OCHOBHOM CUCTEMbI pa3peliatrowwmx ypasHeHnn. OpraHmsaums pacyeta MaTeMaTnyeckom
momenu. [poBepka NpakTN4eCcKnx yMEHUN 1 TEOPETUHECKNX 3HAHWUIA

naboparopHas pabora (4 4aca(oB)):

[MpoBepka NpakTN4eCcKmMx yMEHNIA N TeopeTuyecknx 3aHaHnin. 1. Matemartnyeckas Moaenb ANHAMUKK
nonoii 6ruonornyeckoit 06onoykm, aBuraTenbHas akTMBHOCTb KOTOPOW KOHTPONMPYETCS BHEWHE
cucTemoit ynpasneHus. 2. KeasncrtaumoHapHas NocTaHoBKa 3anaqv o aepopmaumm 61nonornyeckon
0060104k, yNPaBNsSieMOl 3NEKTPUYECKMM MMMYNbCOM. 3. YMCNEeHHble METOAbI peann3aumm
mMaremaTn4yecknx Moaenen anekTpoMexaHm4eckmnx NpoLeccoB B TOHKOM KULLKE.

Tema 11. YucneHHble MeToabl peanusaun MateMaTtu4ecKux Mmogenen anekTpomMexaHm4eckux
npoueccoB B TOHKOM KULLIKe.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

NuHeapuzaums cuctem ougocpepeHuUmanbHbIX ypaBHeHWA. NoCTPOeHHbIE CUCTEMDI
ondpdoepeHLmanbHbiX ypaBHEHWI CBOAATCS K cMCTEME 0ObIKHOBEHHbBIX YPaBHEHWIA NyTEM
LOUCKPETM3aLMmM NPOCTPAHCTBEHHOM NEPEMEHHOI X ¢ warom h. Matematuyeckunii annapaT Teopum
HEeNUHEVHbBIX AncbdoepeHUmManbHbIX YPaBHEHWIA 1 CUCTEM ypaBHEHWIA. YCNEHHBIV annapart peLweHns
NOCTPOEHHbIX 3afay. [poBepka NPakTUYECKNX YMEHWIA N TEOPETUYECKMX 3HAHWIA

naboparopHas pabora (8 yaca(oB)):

MpoBepka NPaKTUYECKNX YMEHWIA 1 TEOPETUYECKNX 3HaHUA. MeToabl PyHre-KyTTa ¢
aBTOMaTMYeCKUM BbiOOpOM wara. MHorowarosble pasHOCTHbIE METOAbI.

Tema 12. O6wasn doopmynupoBka MmetonoB PyHre-KyTrbl. O6cyxneHue metonos. Mopsapok
mMeTon0B. OueHKa NorpeLHoOCT! U CXOAMMOCTb MeTOA0B. AKCTpanonsums no PuyapacoHy.
BnoxeHHble meToabl PyHre-KyTTbl. ABTOMatyeckoe yrnpasneHvne O/IMHOM Lara npu
peanusauuu metonoB PyHre-KyTTbl ons peLueHUs NOCTPOEHHbIX 3adad.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Metoapbl PyHre-KyTtta. Obwas doopmynuposka. CeMeincTBo METOA0B BTOPOro nopsaka. Metogpl
TpeTbero nopsaaka To4HocTn. MeTtoabl YeTBepTOro nopsaaka To4HoCTH MNprmepbl pasnnyHbIX
MeTo0B knacca PyHre-KyTTbl Ons peleHns CUCTEM HENNHEHbIX anddpepeHumanbHbiX ypaBHEHNS
nepsoro nopsaka. lNpoeepka npakTUYeckmx yMeHuin n Teopetmnyeckmx 3HaHun Metonbl PyHre-Kytta
C aBTOMaTM4YeCKMM BbIOOPOM wara. MHorowarosble pa3HOCTHble MeToAbl. [TpoBepka NpakTU4eckux
YMEHUI N TeopeTU4eckmnx 3HaHuin

naboparopHas pabora (12 yaca(oB)):
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[MpoBepka NpakTU4ECKMX YMEHNIA N TEOPETUYECKNX 3HAHMIA. 1. YncneHHble MeToabl peann3aumnm
MareMaTu4yeckmnx Mogenen anekTpoMexaHN4eCcKmx NPoLEeCccoB B TOHKON kuwwke. 2. MateMatnyeckui
annapat TeopuUnN HENNHENHbIX andpdoepeHuUmanbHbIX ypaBHEHWI U CUCTEM ypaBHeHUI. 3. [1pumepsl
NTEepaLMOHHbIX METOLOB PELEHNS HENMHENHbIX ypaBHEHUN. 4. /ITepaunoHHble METOObI A8 CUCTEM
HENMUHEHbIX YPaBHEHUIA. 5. HucneHHble MeTObl peleHns 3a4a4m Kowm Anst 0ObIKHOBEHHbIX
andbgoepeHumnanbHbIX ypaBHEHWU.

Tema 13. NocTtaHOBKa 3apaun 0 NepucTanbTUyeckux AedoopMaLmsiXx TOHKOW KULLKMW.
Marematnuyeckasi Mogenb AUHAMUKK Nonon 6uonornyeckor o60104ku, ABUrate/bHas
aKTUBHOCTb KOTOPOM KOHTPONMPYETCS BHELLHEN CUCTEMOM yNpaBnieHus.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

YncneHHble METOABI peann3aumm MaTeMaTuyecKnx Mogenei aneKkTpoMexaHM4ecKnx NpoLEeCCOoB B
TOHKOW KulKke MITepaumnoHHble MeToabl A5t CUCTEM HENUHENHBIX ypaBHEHMWA. YCneHHbIE METObI
peweHns 3ana4un Kowwn ans 0bbikHOBEHHbIX AMbpepeHLManbHbIX ypaBHEHNA. 3HAKOMCTBO C
naketom MatlLab ons npoBeneHVst KOMMNbIOTEPHBIX BbIMUCNEHWNIA 1 OPraHN3aLmMmn YCNEHHOrO
peWweHns NpeacTaBeHHbIX 3a4au.

naboparopHas paborta (12 yaca(oB)):

MpoBepka NPakTUYECKNX YMEHWIA 1 TEOpPETUYECKNX 3HaHuii. 1. Metoapl PyHre-KyTta. Obwas
coopmynmpoeka. 2. Metoapl PyHre-KyTtTa ¢ aBTomatuyeckum Bolbopom wwara. 3. MHorowarosble
Pa3HOCTHblEe MeToabl. 4. YACNEHHOE UHTErPMPOBAHNE XECTKMX CUCTEM 0ObIKHOBEHHbIX
AngpgoepeHumanbHbIX ypaBHeHU. 5. HenvHenHblie cuctembl andpdoepeHumanbHbiX ypaBHEHU 415
ONUCaHTS MOAENbHOM 3a8a4u.. 6. YACTO HesBHbIE pa3HOCTHble MeToabl. CxeMmbl
npeaukTop-KoppekTop. 7. MeTon KOHEeYHbIX 3NeMEHTOB OJ1 HENIMHEHbIX CTaLMOHaPHbIX 3a4a4 C
ANpgoysnen, KoHBekLmen 1 peakuunein. 8. HicneHHble METOAbl PEWEHNS HENMVHENHbIX
HecTauMmoHapHbIX 3a4a4 ¢ andgopysmnein, KoHBekuMen n peakumnen. 9. HacneHHble METObl PELLEeHUS
3anad ¢ npenartctemeM. 10. YucneHHble MeToabl peweHns 3agay teopum ynpyroctn. CMelwaHHble
MeTOObl KOHEYHbIX 3/IEMEHTOB.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Heae- Bugbl Tpyao- K?:rmt:a
N Paspen Ce- ns caMocTosiITeNIbHOMN eMKOCTb| e To-
ANCUUNNNUHDI MecCTp| ceme pa601b| (B ATENbHOM
CTpa CTyAEeHTOB yacax) paboTl
Tema 4.
InekTpunyeckme
noteHumansl
HEepBHOro
BOJIOKHA.
lMoTeHuman Nokos.
[MaccrBHble
CBOWCTBA §
4. [BonokHa. MoHHble | 9 TeopeTnyeckas NoaroToska 10 [YeTHbIN
MEXaHW3Mbl onpoc
aBTOPUTMUNYECKON
aKTUBHOCTW.
OcuenaTtopHbI
(naveyHbIN) TMN
nencMekepHou
aKTUBHOCTW.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHUBEPCHTET
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Paspen
LOVNCLMIMJINHbI

Ce-
MecTp

Hene-
ns«
ceme
cTpa

Bunopbi
caMoCTOSITeNIbHOM
paboTbl
CTYyOEHTOB

Tpyno-
€MKOCTb
(B
yacax)

dopmbl
KOHTpONns
camocTo-
ATENbHOMN

pabortbl

Tema 6.
MaremaTtunyeckas
mMoLenb
XMMNYECKOro
mMexaHu3ma
reHepaumm
NOCTCUHANTNYECKO
BO30yXaeHUs

N3y4yeHne nekunm, OCHOBHOMN U
LOOMONHUTENBHOW NUTEpaTypsl,
nHpopmauunn n3 VIHtepHeT-pecypcos

YCTHbI
onpoc

Tema 8.
[MoTeHunan
nencrens
MbILWEYHbIX
BOJIOKOH (ponb
KanbLMeBbIX
KaHanos).
BaanmMooTHOWweHNS
MeMbpaHHoro
noteHumana,
NOHHbIX
npoHuuaemocTen
N TOKOB B
BO30YyAMMbIX
mMembpaHax.

10

N3y4yeHne nekunm, OCHOBHON U
NOMNONHUTENbHON NnTeparypbl,
NHgopMaunmn n3 VIHTepHeT-pecypcos

12

YCTHbI
onpoc

11.

Tema 11.
YmncneHHble
mMeToabl
peanusaunu
MareMaTmnyeckunx
Momoenemn
aNeKTpoMexaHuyeq
npoLeccos B
TOHKOW KULLKE.

10

KnX

N3y4yeHne nekunm, OCHOBHOMN U
LOMONMHUTENBHOW NuTEepaTypsl,
NHpopmauunn n3 NHTepHeT-pecypcos

22

YCTHbI
onpoc
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dopmbl
KOHTpONns
camocTo-
ATENbHOMN

pabortbl

Hepe- Bunbi Tpyno-

N Paspen Ce- ns caMoCTOSITeNIbHOM eMKOCTb
AVNCLUMN/INHDI mMecTp| ceme paboTbl (B

cTpa CTYAEHTOB yacax)

Tema 12. Obwas
doopMmynnpoBska
MEeTOLOB
PyHre-KyTTbl.
O6cyxaeHne
METOLOB.
MNopsook
meTonoB. OueHka
NOrpewHoCTn 1
CXOOUMOCTb
MEeTOLOB.
IKCTpanonsums N3yyeHne nekumin, OCHOBHOMN 1
12.|no Puyapaocony. 10 NOMNONMHUTENbHOW NUTEpaTypbl, 12
BnoxeHHble NHpopmaunmn n3 NHTepHeT-pecypcos
mMeToabl
PyHre-KyTTbl.
ABTOMaryeckoe
yrnpasneHve
OJIVHOW wara npu
peanvsauunn
MEeTOLOB
PyHre-KyTTbl ong
peweHns
NMOCTPOEHHbIX
3anau.

Tema 13.
MocTaHoBKa
3apja4nm o
nepucTanbTUYeCKnX
nedopmaumnax
TOHKOW KULLKW.
Martematnyeckas
MoOenb ONHAMUKN
nonomn
13'6|/|onorV|l4eCK0|7| 10
obonouku,
nsurarenbHas
aKTUBHOCTb
KOTOpPOWA
KOHTpONMpyeTcs
BHeEllHen
CUCTEMOW
ynpasneHus.

NTtoro 86

YCTHbI
onpoc

N3y4yeHne nekunm, OCHOBHON U
NOMNONHUTENbHOM NnTeparypbl,
NHgopMaunmn n3 VIHTepHeT-pecypcos

YCTHbI
24 onpoc

5. O6pa3oBareibHble TEXHONOMMU, BK/IloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

OcBoeHune ancumnaunHbl 'duanonormyeckas knbepHetrka. Matematmyeckoe MoaenMpoBaHme
hr3MONOrMyeckmx NPOLLECCOB' NpeanonaraeT CNonb30BaHNe cneayowero NporpaMmMHOro
obecneyeHns N MHPOPMaLMOHHO-CNPABOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows Professional 7 Russian
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MakeT odpmcHoro nporpammHoro obecneveHunst Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Y4yebHo-MeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bmbnmoTteyHor cucteme 'ZNANIUM.COM', pocTyn K KOTOPOA NpeaocTaBneH
obyyatowmmes. O6C 'ZNANIUM.COM' conepXut npon3BeneHns KpynHERINX POCCUACKNX YYEHBDIX,
pyKOBOOUTENEN rocynapCTBEHHbIX OPraHoB, npenogasarenei Beaylwmnx By30B CTpaHbl,
BbICOKOKBa/IMGOULMPOBAHHbIX CMELMANNCTOB B pa3nnyHbix cdoepax busHeca. PoHa 6nbnmnotekm
CChOPMMPOBAH C yHETOM BCEX U3MEHEHMIN 0Opa3oBaTENbHbIX CTAHAAPTOB U BKIKOYAET Y4EOHMKM,
y4yebHble nocobus, y4ebHO-MeToAMYECKE KOMMIEKCHI, MOHOrpadomun, aBTopedpepaTsl, Auccepraumm,
SHUMKNoNeguun, cnoBapu N CNpPaBOYHUKM, 3aKOHO4ATENbHO-HOPMATUBHbBIE AOKYMEHTbI, CNeunasnbHble
nepuogmyeckme n3gaHnsa n n3gaHns, Boinyckaemble n3narenbcrsamMm By30B. B HacToswee Bpems
9BC ZNANIUM.COM cootBeTCcTBYET BCEM TpeboBaHSaM doeaepanbHbiX FOCyAapCTBEHHbIX
obpaszoBaTtesbHbIX cTaHaapToB Bbicwero obpasosaHus (PrOC BO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNnoTeYHol cucteme Miagatennctea 'JlaHb' , LOCTYN K KOTOPOW NpenocTaBneH
obyyatowmmes. 96C N3patenbcta 'JlaHb' BktoYaeT B cebs1 9NeKTPOHHbIE BEPCUN KHUT
nspatenbcTea 'JlaHb' 1 opyrux Beaywmux n3naTtenbcTB y4ebHom nutepartypbl, @ TakXXe 9NeKTPOHHbIe
BEPCUM Nepuoanyeckmnx n3gaHnii No eCTeCTBEHHbIM, TEXHUYECKUM U TYMaHUTapHbIM HaykaMm. 3bC
N3pnatenbcTBa 'laHb' obecneymBaeT AOCTYN K HAYy4YHOW, y4eOHOI nuTepaTtype 1 Hay4YHbIM
nepuoanyecknm n3gaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbBIX HanpasneHui ¢
cobntoaeHneM BCeX aBTOPCKUX M CMEXHbIX NPaB.

YyebHo-MeToaOmn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UMEETCs B HaMYun B
3NEeKTPOHHO-61bnnoTeyHol cucteme 'KOHCyNbTaHT CTyAeHTa', LOCTYN K KOTOPOW NpefoCTaBneH
obyyatowmmcs. MHoronpodunbHbIn 06pasoBaTenbHblii pecypc 'KOHCyNbTaHT CTyAeHTa' SBNseTCS
3NEeKTPOHHOI BubnnoTteyHol cuctemoit (9BC), npenocTasnstowen LOCTyn Yepes cetb VIHTepHeT K
y4yebHol nuTepartype 1 OOMNONHUTENbHBIM MaTepuanam, NpMobpPeTeHHbIM Ha OCHOBAHUN MPSIMbIX
LOrOBOPOB C npasoobnagartensMu. MonHOCTbIO COOTBETCTBYET TpeboBaHUSAM oeLepanbHbIX
rocynapCTBEHHbIX 06pa3oBatefibHbIX CTaHAaPTOB BbiCEro 06pa3oBaHmMst K KOMNAEKTOBAHMIO
6rbnnoTeK, B TOM YMCNE NEKTPOHHbIX, B HACTU OOPMUPOBAHNS (OOHLOB OCHOBHOW U
LOMONHUTENbHOW NnTepaTypbl.

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BUAeo 1 ayamno
NHdpopMauuu, NoyYeHNs 1 nepenaymn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEOMNIAHOM ayAUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPOoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOr0 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBaTtens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntouerms: USB,audio, HDMI. MHTepakTBHas TpmbyHa npenoaaBaTtens BnsieTcs KNo4eBblM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO NMO3BONISIET MPOBOANTL NEKLMM, MPaKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HUX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMCE C MCNONb30BaHMEM B NMpoLiecce 0by4yeHuns BCex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHaa ayautopus Takxke oCHalleHa WupOoKOronoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3VMOHHOE NporpaMmMHoe obecneyeHue.

KomnbioTepHbI kKnacc, npeacraensowmii coboi paboyee Mecto npenogasartens n He meHee 15
paboymx MECT CTYAEHTOB, BK/HOYAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA JOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNI0YEHb! K KOPNopaTuBHOM KoMMbloTepHon cetn KDY n
HaxoOsTCs B €4MHOM OOMEHeE.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHue B moaenmpoBaHue BOJTHOBbIX NPOLLECCOB B BO30yAUMBIX cpeaax.
dusmnonormyeckas xapakrepucrTmka Moaenmpyembix NpoL,EeccoB.

Tema 2. MaTemaTuyeckoe onucaHve Bo30youMbIX cpen, pasnnyHon on3nyeckon Nnpupoabl

Tema 3. MaTemaTnyeckoe onucaHme NpoL.eccoB reHepauum n pacnpocrTpaHeHus
3aneKTpu4eckKoro Bo3byx.neHus B buonornyeckux Bo3byaumbix TkaHsax. MoaoenmpoBaHue
pacnpocTpaHeHusi BOIH B OQHOMEPHbIX U ABYMEPHbIX BO36yAMMbIX cpeaax

Tema 4. dnekTpnuyeckue noTeHUUasnbl HEpBHOro BosIoKHa. NoteHuunan nokos. NaccuBHble
CBOWCTBa BOJIOKHA. MOHHble MeXaHU3Mbl aBTOPUTMUYECKOW aKTUBHOCTU. OCLeNnsaTOPHbIN
(nayeyHbi) TUN NENCMEKEPHOW aKTUBHOCTMN.

yCTHbIVI ornpoc, npmMepHbIe BOMPOCHI:

1. Xummnuyeckue n bruoxmmmyeckme cuctemol. Peakumm, eTepMMHUPOBaHHbIE NpoLecchl 6e3
angpgoysun. 2. Peakunsa n gudpdpyams. 3. Xummnyeckune uenu. 4. buonornyeckne n askonorunyeckme
cucTtembl. JuHamuka nonynaumid. 5. YctonymBble U HeyCcToinumBble bronornyeckne coobuwecTsa. 6.
HenuHeiHble BONHbI B AUCCUNATUBHBIX CTPYKTYpax. 7. Katactpodobl B 3konoruu. 8.
PacnpocTtpaHeHns BONH B ABYMEPHbIX BO3OyAMMbIX cpeaax 9. dnekTpuyieckne noteHumanbl
HepBHOro BonokHa. lNoteHuman nokos. NaccreHble ceoncTea BonokHa. 10. loHHbIe MexaHU3Mbl
aBTOPUTMUYECKOM akKTUBHOCTU. 11. OCLMNATOPHBIN (MaYeyHbIf) TN NeNCMEKEPHON akTUBHOCTK 12.
dopmanbHOe onMcaHne NOHHbIX TokoB. 13. MeaneHHble npouecchl B MeMbpaHax HepPBHbIX BOTOKOH.

Tema 5. dopmManbHoOe onucaHue MOHHbIX TOKOB. MeaneHHble npouecchbl B MeMbpaHax
MbILLIEYHbIX BO/TIOKOH

Tema 6. MaTemaTnueckasi MogeNlb XMUMUYECKOro MeXaHM3Ma reHepauum NoCTCMHaNTUYecKoro
BO30yXOeHus

YCTHbIA ONpoc, NpUMepHbIE BONPOCHI:

14. MeMbpaHHbIiA NoTeHUman OeicTBMs HepPBHbIX BOIOKOH. MNapameTpbl MeMbpaHHOro noTeHumnana
nencteuns. 15. NoTeHuman 0encTBUSA MblleYHbIX BOTOKOH (PO/b KanbumnesblX kaHanos). 16.
B3anMmMooTHOWeHNst MeMBpaHHOro NoTeHuMana, MOHHbIX MPOHMLAEMOCTEN U TOKOB B BO3OY AMMbIX
MembpaHax. 17. NMpoBeneHne Bo3byxoeHusl. PacnpocTpaHstowuinics noteHumnan gectens 20.
Kputnyeckne To4kn, Uuknbl, NnpeaenbHble LUKbl U aTtTpakTopbl. [1pumepsbl. 21. BO3HWKHOBEHME
6udbypkaumii. Mpumepbl. 22. OuckpeTHble Moaenu. PerynsipHoe 1 xaoTnieckoe noBeneHne CUCTEMBI.
23. ®pakTanbHble MHOXECTBA N CTPaHHble atTpakTopbl. 24. KOHCepBaTUBHbIE U ANCCUNATUBHbIE
npouecchl. 25. Xummyeckne n bruoxmmmyeckune cuctembl. Peakumm, neTepMMHUPOBAHHbBIE MPOLIECChI
6e3 omdysnm. 26. Peakums n gudpdpysms. 27. Xummdeckne uenu. 28. buonornyeckume
akonornyeckune cuctembl. uHammka nonynsiumia. 29. YCTonumeble N HeycTon4mBble buonormyeckmne
coobuiectBa. 30. HenvHeliHble BOMHbI B ANCCUNATUBHBIX CTPYKTypax. 31. KatacTpodbl B 9KOM0Ormu.

Tema 7. MeMOpaHHbIN NOTEHLMAN [EeACTBUS MbILLUEYHbIX BONTOKOH. MapameTpbl MeMOpaHHOro
noteHunana nencTBus.

Tema 8. NoTeHUMan OeNCTBUA MbiLLEYHbIX BOJIOKOH (POJib KanbLMeBbIX KaHanos).
B3aMMoOTHOLLEHMS MeMOpaHHOro NoTeHuMana, MOHHbIX MPOHULLAEMOCTEN U TOKOB B
BO36YyOMMbIX MEMOpaHax.

YCTHbIA onpoc, NpUMepHbIE BONPOCHI:
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15. lNoTeHuman O0encTBMS MblleYHbIX BONOKOH (POnb KanbLUmeBblX KaHanos). 16. B3aanMooTHoWweHns
MeMbpaHHOro NoTeHuuana, MOHHbIX MPOHNLAEMOCTEN 1 TOKOB B BO30yauMbIX MeMbpaHax. 17.
MpoBeneHne Bo3byxaeHus. PacnpoctpaHsowuniics noteHumnan geictens 18. CtpoeHune
rNagkoMblEYHOW TKaHN N ee COKpaTUTENbHOro annapara. AHanorms ¢ MAarkom TkaHbio. 19.
OneKTprnyeckas akTMBHOCTb raakoMblweyHbIX KneTtok. 20. Kputnyeckune To4km, LMKnbl, NpenenbHble
UMKnbl u atTpakTopsbl. MNpumepsbl. 21. Bo3HnkHOBEHME Budpypkauuii. MNpumepsl. 22. [UCKPETHbIE
momenu. PeryngapHoe n xaotuyeckoe noseneHne cuctemol. 23. dpaktanbHble MHOXECTBa U
CTpaHHble aTTpakTopbl. 24. KOHCEpBATMBHbIE N ANCCUNATUBHbBIE NPoUecchl. 25. XuMmyeckue u
broxmmMmyeckne cmctembl. Peakumm, [eTepMMHUPOBaHHbIE Npouecchl 6e3 audpdysnn. 26. Peakuns un
aNpagysns. 27. XuMmuyeckue uenu.

Tema 9. NMpoBepeHne Bo36yXxaeHUs. PacnpocTpaHAIOLWUINCS NOTeHLan AeNcTBuUS.
MurpupyoLwmnin MMO3NEeKTPUYEeCKNin KOMMeKC.

Tema 10. CTpoeHMe rnagkKombilLle4yHOM TKaHM U ee CoKpaT-UTeNlbHOro annapara.
3HeKTpVI‘-IeCKa$| aKTUBHOCTb MMaAaKoMbILLIEYHbIX KS1IeTOK. AHHanorusi ¢ MSrkov TKaHbko

Tema 11. UucneHHble MeTOAbI peanu3auum MaTeMaTuyecKux Mooenen afnekKTpomexaHm4yeckumx
npoueccoB B TOHKOW KULLKe.

YCTHbIVI ornpoc, npmMepHbIe BOMPOCHI:

1. VITepaumnoHHble MeTObl PeWEHNs HeNMHERHbIX cucTeM. 2. 3agada Kowwn gnga cuctemnl O Y
nepsoro nopsaka. PyHre-Kytta n Agamca. 3. Hexectkume n xectkune cuctembl OLY. Metoqbl
peLlWeHns CUHIYyNSPHO BO3MYLLEHHbIX 3a8a4. KuHeTnyeckast Mooenb pepMeHTHON peakumy ¢ Manbim
napameTpom. 4. Meton KOHEYHbIX 3/IEMEHTOB A1 HENMHENHbIX CTauMOHapHbIX 3a8ay ¢ oudodpysven,
KOHBEKUMEN N peakuuen. 5. YucneHHble MeToabl peleHns HemlMHeNHbIX HeCTaunoHapHbIX 3a4a4 C
ANpgysnen, KoHBekLMen 1 peakumnein. 6. HicneHHble METOAbl peweHns 3aaay ¢ NpensaTcTBueM. 7.
YucneHHble MeToabl peweHns 3agad Teopum ynpyroctu. CMelwaHHble MeToabl KOHEYHbIX 31IEMEHTOB.

Tema 12. O6wasn coopmynupoBka metonoB PyHre-KyTrbl. O6cyxaeHue metonos. Mopsnok
metonoB. OueHKa NorpeLHoCT! U CXOAMMOCTb MeTOA0B. IKCTpanonauus no PnyapacoHy.
BnoxeHHble MeToabl PyHre-KyTTbl. ABTOMaTyeckoe ynpasneHvue OJIMHOM Luara npu
peanusauuu metonoB PyHre-KyTTbl N5 peLueHns NOoCTPOEeHHbIX 3adau.

YCTHbIA ONPOC, MPUMEPHbIE BOMPOCHI:

39. Metoabl PyHre-Kytta. Obwas gpopmynmposka. CemeincTBo METOA0B BTOPOro nopsaka. Metoabl
TpeTbero nopsaka To4HocTn. Metoapl YyeTBepToro nopsaka todHocTn 40. Metonbl PyHre-Kytrta
aBTOMaTMYECKUM BbIOOPOM wara. 41. MHorowarosble pa3HOCTHblE METOAbI. 42. YucneHHoe
NHTErpMpoBaHNE XeCTKUX CUCTEM OObIKHOBEHHbBIX AMdhepeHLManbHbIX ypaBHEHNI. 43.
HenvHenHble cucTtembl audodepeHumnasnbHbiX ypaBHEHUA. YACTO HEsIBHbIE PA3HOCTHbIE METOAbI.
CxeMbl NnpeaunkTop-KoppekTop. 44. VITepaunoHHble MeTObl PeEeHNst HENMMHENHbIX CUCTEM. 45.
3apada Kowwn ana cuctembl OL1Y nepsoro nopsigka. PyHre-Kytra n Agamca.

Tema 13. NocTtaHOBKa 3apaun 0 NepucTanbTUyeckux AedoopMaLmUsiXx TOHKOW KULLKMW.
Marematnueckasi Mogenb AUHAMUKK Nonon 6uonornyeckor 060104KK, ABUrate/ibHas
aKTUBHOCTb KOTOPOM KOHTPONMPYETCSl BHELLHEN CUCTEMOM yNpaBneHus.

yCTHbIVI onpoc, npmMepHbIe BOMPOCHI:
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46. Markne n xectkume cuctembl OL1Y. MeToabl peweHns CUHIYNSPHO BO3MYLLEHHbIX 3a4au.
KnHeTtunyeckas mogenb qepMEHTHOM peakumun ¢ ManbiM napameTpom. 47. MeTon KOHEYHbIX
9NIEMEHTOB A1 HEeMIMHENHbIX CTaUMOHAPHbIX 3a4a4 ¢ Andodpyanen, KoHBekUumen n peakunen. 48.
YucneHHble MeToabl peweHns HeIMHENHbIX HeCTauVMoHapHbIX 3a4a4 ¢ Anddysnen, KOHBeEKUMEN 1
peakunein. 49. HYucneHHble MeTOAbI PeleHns 3anay ¢ npenarctemnemM. 50. YicneHHble MeToabl
pelweHns 3anad Teopun ynpyroctn. CMmelaHHble MeToAbl KOHEYHbIX 3aneMeHToB. 51. CTpoeHue
rNagkoMblEYHOW TKaHN N ee COKpaTUTENbHOro annapara. AHanorms ¢ MArkom TkaHbio. 52.
OneKTpryeckas akTMBHOCTb MadKoMblWeYHbIX KneTok. 53. lNMocTtaHoBka 3ajayn o
nepucTanbTU4yeckmnx gedopmaumsax TOHKOM KMWKK. 54. MaTematnyeckas Moaenb gMHaMUKN NOSION
6uonornyeckor 060n104KK, ABUraTenbHas akTMBHOCTb KOTOPO KOHTPONUPYETCS BHELHEN CUCTEMOW
ynpaeneHus. 55. KsaancrtaumoHapHas nocTaHoOBKa 3a4ayn 0 gecdhopmaumm 61Monornyeckom
060104k, yNPaBNseMO 3NeKTPUYECKUM MMMYNbCOM. 56. YncneHHble MeToabl peanMsaumm
MaremMaTtnyeckmx Mogenemn anekTpoMexaHN4eckux NpoLeccoB B TOHKOM kuwke. 57. Matematmnyeckui
annapat TeopuUn HENUHENHbIX andpdoepeHuUmanbHbIX ypaBHEHWI U CUCTEM ypaBHeHWIA. 58. [pumepsl
NTepPauUnOHHbIX METOOB PEWeHNs HeNMHEHbIX ypaBHeHUN. 59. VITepaunoHHble MeToabl AN CUCTEM
HEeNUHEHbIX YpaBHEHWUA. 60. YucneHHble METOAbI PELEHNS 3a4a4m KOWW A5t 0ObIKHOBEHHbIX
avgodgoepeHumanbHbIx ypaBHeHuin. 61. MeTtonbl PyHre-Kytta. Obwas dpopmynuposka. 62. Metoabl
PyHre-Kytta ¢ aBTOMaTnyeckmm BblbopoM wara. 63. MHorowaroeble pa3HOCTHblE METObI. 64.
YrcneHHoe MHTErprpoBaHNE XECTKNX CUCTEM 0ObIKHOBEHHBIX ANdbepeHumanbHbiX ypaBHEHNIA. 65.
HenuHeiHble cnctembl audpdepeHumnanbHbIX YpaBHEHUA NS ONUCAHTS MOOENbHOM 3ana4yu.. 66.
YncTo HesiBHblIe pa3HOCTHbIE MeToabl. CxeMbl MPeanKToOp-KOPPEKTOP.

Utoroeasi chopma KoHTpons
9k3ameH (B 10 cemecTtpe)

[MprMepHble BOMPOCHI K UTOroBov hopMe KOHTPONS
Bonpochb! kK ak3ameHy:
1. Xummnueckue n buoxmmmyeckme cuctemsl. Peakumm, neTepMMHUpOBaHHbIE NpoLecchl 6e3

andaoysunn.
. Peakumns n gnpgoysus.

. XuMmunyeckue uenu.

. Buonorunyeckne n akonormnyeckune cnuctemol. JuHammka nonynsauuni.

. YCTOMYMBbIE U HEYCTONYMBbLIE BUONornyeckne coobwecTsa.

. HennHeHble BONHbI B ANCCUNATUBHBIX CTPYKTYpaXx.

. Katactpodb! B akonoruu.

. ITepaumoHHble MeToapbl pelweHns HeNMHENHbIX CUCTEM.

9. 3apava Kowwn ansa cuctembl OLY nepsoro nopsigka. PyHre-Kytra n Anamca.

10. HexecTtkue n xectkue cuctembl OL1Y. Metonbl pelweHns CUHIYNSPHO BO3MYLWEHHbIX 3a4ay.
KuHeTnyeckasi Mmogenb (OEPMEHTHOM peakuuy ¢ ManbiM NapameTpomM.

11. MeT0oA KOHEYHbIX 9NEMEHTOB 019 HENVMHEHbIX CTauMOHaPHbIX 3a4ay ¢ Audoysnen, KOHBEKLNEN
N peakumnen.

12. YncneHHble MeTobl peleHnst HeMMHENHbIX HECTaUMOHapPHbIX 3a4a4 ¢ Andysnen, KOHBeKLMEN
N peakumnen.

13. YucneHHble MeToObl pelweHns 3aaa4y C NPensTCTBMEM.

14. YncneHHble MeToabl peweHnsa 3anad Teopun ynpyrocTtu. CwMmellaHHble MeTOObl KOHEYHbIX
3NEeMEHTOB.

15. Metonbl PyHre-Kytta. Obwas cpopmynmposka. CemeincTBo MeTonoB BTOPOro nopsioka. Metonbl
TpeTbero nopsaka To4HoCTU. MeToabl YeTBEepPTOro nopsaka TOHHOCTM

16. Metonbl PyHre-KyTTa ¢ aBTOMaTnyeckmm BbI6OPOM wara.
17. MHorowarosble pa3HOCTHbIE METObI.
18. YncneHHoe MHTErpmpoBaHmne XeCcTknx CUCTEM 0ObIKHOBEHHBIX AMPepEHLMANbHbIX YPaBHEHNIA.

O NO OV~ WN

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 18 n3 26. 111 yHlf[

S OEMALR G



Mporpamma aucumnnmHbl "®usmonornyeckas knbepHeTrka. Matematnyeckoe MoLennpoBaHue ouanonornyeckrx npoueccos"; 30.05.03
MenumunHckas KnbepHeTrka; AOLEHT, K.H. (ooueHT) Abatowesa I.P.

19. HenvHenHble cuctembl andpgoepeHumanbHbIX ypaBHEHUA. YNCTO HeSIBHbIE Ppa3HOCTHbIE METObI.
CxeMbl NpeankTop-KOppPEKTOP.

20. PacnpocTpaHeHusi BONH B ABYMEpPHbIX BO30yANMbIX Cpenax

21. 3neKTp|/|quK|/|e noTeHunanbl HepPBHOIoO BOJIOKHA. lMoTeHumnan nokos. laccmBHbIE CBONCTBA
BOJIOKHAa.

22. VIOHHble MexaHn3Mbl aBTOPUTMUYECKO aKTUBHOCTH.

23. OcumnnaTOpHbIA (NAaYeYHbIA) TUN NENCMEKEPHON aKTUBHOCTY
24. ®dopmasnibHOe onMcaHne NOHHbIX TOKOB.

25. MefneHHble Npouecchl B MEMOpaHax HEPBHbLIX BONIOKOH.

26. MembpaHHbIiA NoTeHUMan OencTBms HepBHbIX BONOKOH. MapaMeTpbl MeMOpaHHOro noTeHumnana
nencreuns.

27. NoTeHuman nencTBms MblleYHbIX BOTOKOH (pOJ'Ib KalibUuneBbIX KaHaﬂOB).

28. B3aMOOTHOLWEHNS MEMOPAHHOro NOTeHUMana, MOHHbIX MPOHNLAEMOCTER 1 TOKOB B BO30YANMbIX
MembpaHax.

29. NpoBeneHune Bo3byxaeHUs. PacnpocTpaHsiowmincs noteHuman oencTans

30. CtpoeHne rnagkoMbIlWEYHOM TKAHU U ee COKpaTUTENbHOro annapara. AHanorns ¢ MArkom
TKaHbIO.

31. 9nekTpuyeckast akTUBHOCTb MaAKOMbILWEYHbIX KNeTOoK.

32. Kputnyeckue To4KU, LMKIbI, NpefenbHble LUMKIbl 1 atTpakTopsbl. [NpuMepsi.
33. Bo3HukHOBeHMEe Budpypkauuia. Mprmepsi.

34. lnckpeTtHble Mogenun. PerynsipHoe 1 xaotTuyeckoe nosefeHne CUCTEMBI.
35. dpakTanbHble MHOXEeCTBA U CTPaHHble aTtTpakTopbl.

36. KoHcepBaTtvBHbIE U ANCCUNATUBHbBIE NPOLLECCHI.

37. Xummnyeckune n broxmmmyeckme cuctemol. Peakuun, netepMmMHMpoBaHHbIe NpoLecchl 6es

angaoysum.
38. Peakums n andapysns.

39. Xumunyeckue uenu.

40. bruonoruyeckue n sKonornyeckne cuctemol. JnHammka nonynsaumn.

41. YcTOM4MBbIE N HEYCTONYMBBLIE BUONOrnyeckne coobecTea.

42. HenvHenHble BOMHbI B AUCCUNATUBHBIX CTPYKTYpax.

43. KatacTpodobl B 3KONOrnu.

44. VitepaunoHHble METOLbl PELEHNS HENNHENHBIX CUCTEM.

45. 3apaya Koww anga cuctembl OLY nepsoro nopsgka. PyHre-Kytra n Agamca.

46. Markne n xectkue cuctembl OLlY. MeTonbl peweHns CUHIYNSPHO BO3MYLLEHHbIX 3a4ay.
KnHeTtunyeckas mogenb (epMeHTHOM peakunmn ¢ ManbiM NapaMeTpom.

47. MeTOn KOHEYHbIX 3N1IEMEHTOB 115 HENMHEMHbIX CTauMOHapHbIX 3a8a4 ¢ Anddysnen, KOHBeKLMen
N peakuunen.

48. YncneHHble MeTObl peWweHNs HeMMHeNHbIX HecTauMoHapHbIX 3a4a4 ¢ AMddy3nen, KOHBeKLmen
N peakuunen.

49. YncneHHble MeTobl peweHns 3a8ad ¢ NpensTCTBUEM.

50. YnucneHHble MeToabI peweHnsa 3anad Teopun ynpyrocTtu. CwMmellaHHble MeToObl KOHEYHbIX
3NEeMEHTOB.

51. CtpoeHre rnagkoMbIlLEYHOM TKaHU U ee COKpaTUTENbHOro annapara. AHanorns ¢ MArkom
TKaHbIO.

52. dnekTpuyeckas akTUBHOCTb MaAKOMbILWEYHbIX KNeTOoK.
53. lNocTaHoBKka 3a4a4v 0 NepUCTanbTUYECKNX AeddopMaumnax TOHKOW KULWKN.

54. Matematnyeckas Momenb AMHAMUKK MO0 BMonornyeckon 06onoukm, aoBuratenbHas akTMBHOCTb
KOTOPOM KOHTPONNPYETCH BHELLHEN CUCTEMOM yNpaBneHuns.
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55. KBaauctaumoHapHas nocTaHoBKa 3a4a4yn o nedbopmaumm 6uonormyeckori 060no4km,
yrpaBnsieMoli 3N1eKTPUYECKUM UMMYSIbCOM.

56. YncneHHble MeToabl peannsauum MmateMaTnyecknx Moaenen anekTpoMexaHn4eckmx NpoLeccos B
TOHKOWN KULWKeE.

57. MaTtemaTtudyeckuin annapaT Te0pUn HENUHENHbIX AndpdoepeHLmManbHbIX ypaBHEHUI U CUCTEM
YpaBHEHWIA.

58. lNpumepbl nTepaunOHHbIX METOO0B PELEHNS HENMHENHbIX YPaBHEHUI.
59. NtepaunoHHble MeToabl A1 CUCTEM HENNMHENHbBIX YPaBHEHWIA.

60. YncneHHble METOABI PELEHNS 3a4a4M KOWKW AN1s 0ObIKHOBEHHbBIX ANddEpPEHUNaNbHbIX
ypaBHEHU.

61. Metonbl PyHre-KyTtTa. Obwas dopmynmposka.

62. MeTonbl PyHre-KyTTa ¢ aBToMaTmyeckum Bbibopom wara.

63. MHorowarosble pa3HOCTHblE METObI.

64. YncneHHoe NHTEerpupoBaHmne XEeCTKNX CUCTEM 0BbIKHOBEHHbIX AndbdoepeHumnanbHbIX YPaBHEHWIA.
65. HenvHenHble cuctembl gudpdoepeHumnanbHbIX YpaBHEHUI ANs ONUCaHTS MOA4EeNbHOM 3a4a4u..

66. HY1CTO HesIBHbIE Pa3HOCTHbIE MeTOAbl. CXeMbl MPeanKTOP-KOPPEKTOP.

Bonpocsl k 3a4eTy:
1. Onucatb reHepaumto 3NeKTPUYECKOro Bo3byXAeHNS B HEPBHbIX TKAHSX 1 MMOKapae.

2. Uto Takoe nsbuparenbHas NpoHNLAEMOCTb MeMOpaH KNeToK 3TVX TKaHe Mo OTHOWEHWIO K
Pa3/INYHbLIM NOHAM.

3. Onucatb Mmatematunyeckn nepenady Bo30yXAeHNS OT OOHNX 3NIEMEHTAPHbIX y4aCTKOB
6ronornyeckor cpenbl K ApyruM 3a cHet Andpdoy3Ho CBS3N MEX Y HAMN.

4. Mo4yeMy cTauMoHapHbIE PEXNMbI BO3OYONMbIX TKAHEW XMBbIX OPraHN3MOB HE 3aBUCST OT
HayasbHbIX YCNOBUA.

5. [latb MaTemaTnyeckoe 06 bSCHEHNE 3TOrO SBNEHUS.

6. Kakmm 06pa3om ocylecTBnseTca nepefada nHpopmMauum 1 ynpasneHve B X1MBOW Npupoae.
7. MNpuBecTn npuMepbl Takom Nnepegadn nHgopmaumu.

8. Yto Takoe Bo3byaumas cpepa?

9. OnpepneneHne aBTOBOMHOBbLIX NPOLECCOB.

10. Mpumepbl Bronornyeckmx TkaHemn?

11. MNMoyeMy bronornyeckme 060N0HKN 3aMEHSIOT MSATKMMI 06onoYKaMmn?

12. OnpegneneHune MsArknx ob6onoyek.

13. Yo Takoe: kneTtka, obonoyka knetku, MembpaHa, KOHLEHTPALMS MOHOB, Kanuii ? HaTPUEBbI
HacoC, NOHHbIE TOKW, MOTEHLMAN NOKOS, MOTeHUMan 4eincTeuns.

14. Onucatb HENNHEeNHbIe ANHaMUYeCcKne CBOMCTBa cped. 3akoHbl AMddPy3nm ans CBsi3n ¢
OKpY>XatowWmMu.

15. HepBHble 1 MbllweYyHble BofokHa. PacnpocTpaHeHme Bo36yXOeHWS Mo 3TUM TKaHSIM.
16. MNMepepaya nHopMaLmmn B BUONOrMYECKUX TKaHSIX.

17. CoiictBa buonormnyeckux tkaHen. CTpyktypa HepoHHOW ceTu. MoYeMy HEAPOHHYIO CETb MOXHO
CpaBHWTb C Bronormyeckor Bo3by Mo cpenoii.

18. MaTtemaTtunyeckoe onucaHume SNEKTPUNYECKUX CBOWCTB rMaaKOMbllleYHbIX BO/TOKOH Y MUnokapAabl.

19. MNoyeMy ocoboe BHMMaHWe B reHepaumnm CrnankoBoi akTUBHOCTU NPUOaéTcsl MOHHOM
NPOBOAMMOCTM BbICTPbIX KanbLMEBBIX TOKOB.

20. BbiBOA BENMYMHbBI MaKCUManbHOW MOHHON MPOBOAMMOCTMN BbICTPLIX KanbLUEBbIX TOKOB.

21. Xummnyeckune n broxnmmyeckme cuctemol. Peakuum, neTepMUHMPOBAHHbIE NPoLecChl 6e3
Andaoysunn.
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22. Peakumsa n ognpaoysums.
23. Xumunyeckue uenu.
24. lNocTtaHoBKa 3a4a4v 0 NepucTanbTUYECKNX gedoopMaumnax TOHKOW KULWKN.

25. MatemaTtnyeckas Mogenb OMHaMUKKU nonon buonornyeckor o6onoykn, asmratenbHag akTMBHOCTb
KOTOPOM KOHTPONNPYETCH BHELLHEN CUCTEMOM yNpaBneHuns.

26. KBaSI/ICTaLl,I/IOHapHaﬂ nocTaHoBKa 3apaym o gedopmaumu buonornyeckom OﬁOﬂOLlKI/I,
ynpaBﬂﬂeMOVI ANEKTPUYECKNM UMIMYJTIbCOM.

27. YncneHHble MeToabl peanusauum MaTemMaTnyeckmux Moaenen anekTpoMexaHMyecknx npoLeccos B
TOHKOW KULUKE.

28. Onucatb reHepauunio a1IeKTpn4eckoro BO36y)K,D,eHI/I$| B HEPBHbIX TKaHAX N MUOKapde.

29. Yto Takoe nsbupatenbHas NpoHMLAEMOCTb MEMOPAH KNETOK 9TUX TKaHEe Mo OTHOLWEHMIO K
pas3nMyHbIM MOHAM.

30. Onucatb MaTtematnyecku nepenady Bo3byXaeHUs OT OLHNX 3NEMEHTAPHbIX Y4aCTKOB
6ronornyeckoin cpeapl K Apyrum 3a cyet Andocdy3HON CBA3N MEX Y HUMMU.

31. MoyeMy cTaumoHapHble PexrMbl BO30YONMbIX TKAHEW XUBbIX OPraHN3MOB HE 3aBUCST OT
Ha4vanbHbIX YCNOBUIA.

32. [latb MmatemaTnyeckoe 06 bACHEHME 3TOr0 SABEHNUS.

33. Kakum 0bpa3om ocyuiecTBnsieTcs nepenada MHopMauum 1 ynpasneHne B XUBOV NPUPOAE.
34. MNpuBecTn NpuMepbl Takoi nepeaayn nHgopMauun

35. Uto Takoe Bo3byannmas cpena?

36. OnpeneneHne aBTOBONHOBbLIX NPOLIECCOB.

37. MNpumepbl 6ONOrMyeckmx TKaHen?

38. NoyeMy bronornyeckme 060N04KN 3aMEHAIOT MSATKMMI 06onoYKammn?

39. OnpeneneHune Markmx o60onoYek.

40. Yto Takoe: kneTka, obonoyka knetkm, MembpaHa, KOHUEHTPALUS NOHOB, Kanuii ? HaTpUeBbI
HacoC, NOHHbIE TOKW, MOTEHLMAN NOKOS, NOTeHUMan 4eincTBuns.

41. Onucatb HeNVHEeNHbIe AMHAMMYECKNe CBOMNCTBA cpen. 3akoHbl ANdddoy3nmn ns CBA3U C
OKpy>XatoLwmmu.

42. HepBHble 1 MblleYHble BONIOKHA. PacnpocTpaHeHme BO30yXAEHNS MO 3TUM TKaHSIM.
43. MNepepaya MHopMaL MM B BUONOTMYECKUX TKAHSX.

44. CoiicTBa buonormyeckux tkaHen. CTpyktypa HeMPOHHOI ceTu. MNMoYeMy HEAPOHHYIO CETb MOXHO
CpaBHWTb C Bronormyeckor Bo3byamMmoin cpenoi.

45. MaTtemaTtunyeckoe onncaHume ANEKTPUYECKnX CBOWCTB rNaakoMbllleYHbIX BOTOKOH 1 Mmnokapabl.

46. NoyeMy ocoboe BHMMaHWE B reHepaLmm CcrnankoBoli akTMBHOCTU NPUOaéTCcsl MOHHOM
NPOBOAMMOCTM BbICTPbIX KanbLMEBLIX TOKOB.

47. BblBOL BENNYMNHBI MaKCUMasIbHON MOHHOW NPOBOANUMOCTI ObICTPbIX KaNIbLIMEBbLIX TOKOB.
48. Y10 Takoe Murpupyowmnin mmoanekTpudeckuin komnnekc (MMK)?

49. KakoBbl OCHOBHblEe KOMMOHEHTbl MMK?

50. Yto Takoe meaneHHas anektpuyeckas sonHa MOB?

51. Korga v roe nossnsoTCsa BbICOKOAMMIUTYAHbIE NOTEHUMANbI ENCTBUSA?

52. B oTBET Ha Kakue npouecchl NOSBNSETCSH MexaHm4yeckas BonHa gedopmauunmn?

53. Onuwute 3 gpasbl MMK.

54. Kak npoBOONTCSA OpraHM3aunmn cyeta no matemaTmnyeckom Moaenn?

55. MNocTtaHoBKka 3aga4m 0 NepucTanbTUYECKNX AedoopMaumnax TOHKON KULWKA.

56. MaTtemaTtunyeckas Mofesb AUHAMUKK Moo 6rMonormyeckoin o6onoyku, aoBuraTenbHas akTMBHOCTb
KOTOPOW KOHTPONMPYETCS BHELWHEN CUCTEMOM YNpaBneHus.

57. KBasucrtaumoHapHas nocTaHoBKa 3a4aqv o gegpopmaumm 6rmonornyeckon 060104k,
ynpaBnseMow SNeKTPNYECKUM NMNYNbCOM.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 21 13 26. 111 yHlf[

S OEALIK G



Mporpamma aucumnnmHbl "®usmonornyeckas knbepHeTrka. Matematnyeckoe MoLennpoBaHue ouanonornyeckrx npoueccos"; 30.05.03
MenumunHckas KnbepHeTrka; AOLEHT, K.H. (ooueHT) Abatowesa I.P.

58. YncneHHble METOABI peanusaunm MaTemMaTn4eckmx Moaenen anekTpoMexaHM4ecknx npoLLeccos B
TOHKOW KULLKE.

59. Yro Takoe murpupyowmn mmoanekTpudeckui komnnekc (MMK)?

60. KakoBbl OCHOBHble KOMMOHEHTb MMK?

61. YTo Takoe MenneHHas anekTpuyeckas BonHa MOB?

62. Korga v roe nosiBnsoTCsa BbICOKOAMMNAUTYOHbIE NOTEHUMANbl OeACTBMA?

63. B oTBET Ha Kakme nNpoLecchl NOSABASETCS MEXaHN4Yeckas BonHa gegopmaumm?
64. Onnwute 3 gpassl MMK.

65. Kak npoBoanTcsa opraHmsaumm cyeta no MmatemaTnyeckom Mmoaenn?

7.1. OcHOBHas nuTeparypa:

OwmenbyeHko B.IM., MeonumHckas nHdgopmaTka [OQnekTpoHHbI pecypc] : y4ebHuk / B.T1.
OwmenbyeHko, A.A. Oemnposa. - M. : T'OOTAP-Megua, 2016. - 528 c. - ISBN 978-5-9704-3645-5 -
Pexwum goctyna: http://www.studmedlib.ru/book/ISBN9785970436455.html

3apybuHa T.B., MeauunHckas HpopmaTtrka [OnekTpoHHbI pecypc] : y4ebHuk / non obw,. pea. T.B.
3apybuHoii, B.A. KobpuHckoro. - M. : FTOOTAP-Meaua, 2016. - 512 c. - ISBN 978-5-9704-3689-9 -
Pexwum poctyna: http://www.studmedlib.ru/book/ISBN9785970436899.html

7.2. lononHutenbHasa nuteparypa:

KyuepeHrko B.3., ObwecTBeHHOe 300p0oBbe 1 34paBOOXPaHEHNE, SKOHOMMKA 34PaBOOXPaAHEHUS]
[9nekTpoHHbIN pecypc] / nog pea. B.3. KyyepeHko - M. : TOOTAP-Meauna, 2013. - 160 c. - ISBN
978-5-9704-2415-5 - Pexxum goctyna: http://www.studmedlib.ru/book/ISBN9785970424155.html

7.3. UHTepHeT-pecypcChbl:

1. IHTepHeT YHuBepcutet NHdopmaLumoHHbIx TexHonoruia - http://www.intuit.ru/
2. KHurn no nHdopmaLMoHHbIM TexHonorusam - http://www.books.everonit.ru/

3. depnepanbHbIii noptan ?Poccuitickoe obpasoBaHue? - http://www.edu.ru/

4. LleHTpanbHasa HayyHas MeauunHckas bubnunoteka - http://www.scsml.rssi.ru/
5. HayyHas anekTpoHHas bubnuoteka - http:/elibrary.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbBI(MOAYNSA)

OcBoeHue aucumnnnuHbl "®dusmonornyeckas kKnbepHetTuka. Matematunyeckoe MoAenMpoBaHme
p13NONOrnYecknx NpoLeccoB” npeanonaraeT UCMoNb30BaHNe Crneaytolero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHASbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKMOYEHbI K KOPNOPaTMBHON KOMMboTepHON ceTn KDY n
Haxo4saTCS B €4MHOM OOMEHE.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTeyHor cnucteme "ZNANIUM.COM", noctyn K KOTOPOW NpenocTaBieH CTyAeHTaM.
OBC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocy0apCTBEHHbIX OpPraHoB, NpenogasaTenen Beywmx By30B CTPaHbl, BbICOKOKBANMNAULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnnotekn CPOPMNPOBAH C y4ETOM BCEX
N3MEHeHNn 0bpa3oBaTenbHbIX CTAHOAPTOB U BKKOYAET y4ebHMKK, y4ebHble nocobus, YMK,
MOHOrpacduun, asTopedpepartbl, AuccepTaunmn, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTeNnbHO-HOPMAaTMBHbBIE AOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3aaHns u n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHNsM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHo cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctea "flaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
NepuoanyecKnx N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3gaHnam no MakCManbHOMY KONMMYECTBY NPOOUIbHbBIX HanpasneHui ¢
cobntoaeHneM BCeX aBTOPCKUX M CMEXHbIX NPaB.

YyebHo-MeToAMYeCcKasa nutepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3N1eKTPOHHO-61bnnoTeyHol cucteme "KoHCynbTaHT CTyaeHTa" , BOCTYN K KOTOPOW NpefoCTaBneH
CTyeHTaM. OnekTpoHHas 6ubnmoteyHas cuctema "KoHcynbTaHT cTyfeHTa" npenocTtasnset
MONHOTEKCTOBbIA LOCTYN K COBPEMEHHOW y4ebHOM nMTepaType No OCHOBHbLIM AUCLUMMHAM,
N3yyaembiM B MEOVLMHCKMX By3ax (MpeLcTaBneHbl M34aHMS KaK YUCTO MEOMLMHCKOrO Npodhuns, Tak
1 MO eCTECTBEHHbIM, TOYHbIM 1 06LecTBEHHbIM HaykaM). OBC npepoctasnsieT By3y Hambonee nonHble
KOMNNeKTbl HE0HX0AMMOI NTEpaTypbl B COOTBETCTBMU C TPEOOBAHMSIMU rOCY LAPCTBEHHbIX
obpaszoBatefbHbIX CTaHAAPTOB C COONOAEHNEM aBTOPCKUX U CMEXHBIX MPaB.

OcBoeHune oncumniunHbl " basbl 6oMeaMUMHCKMX AaHHbIX " Npeanonaraet UCnonb3oBaHne
cnepylowero MatepranbHO-TEXHNYECKOro obecneyeHms:
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Cre i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audi, HDMI. MiHTepakTuBHas TpnbyHa npenonaBaTens SBnseTcs Kio4YeBbIM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MeCT, BK/TOHAIOLWMNX KOMMbIOTEPHbBIV CTOM, CTY/, NEPCOHANbHbIA KOMMLIOTEP, NIMLUEH3NOHHOE
nporpaMMHoe obecneyeHme. Kaxaplii KOMMbOTEP UMEET WMPOKOMONOCHBIA [OCTYN B CETb VIHTEPHET.
Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOpaTUBHOM KOMMbioTepHOM cetn KDY n Haxoosatcs B eAMHOM
fIOMeHe.

JNIMHracpoHHbIN KabuHET, NpeAcTaBNSAWMIA COBOM YHUBEPCANbHbIA NMHIAdOHHO-NPOrPaMMHBbIN
KOMMnekc Ha 6a3e KOMMbIOTEPHOro kKnacca, CoCToAWwmnn n3 paboyero mecta npenogaeartens (CTon,
CTYN, MOHUTOP, NEPCOHaNbHbIA KOMNbIOTEP C NporpamMmHbiM obecneveHmem SANAKO Study Tutr,
ronoBHas rapHuUTypa), n He MeHee 12 paboumx MecT (CneuunanbHbliA CTON, CTYN, MOHUTOP,
NnepcoHanbHbIl KOMMbOTEP ¢ NporpaMmHbiM obecneveHnem SANAKO Study Student, ronosHast
rapHuTypa), CEeTeBOro KOMMyTaTopa A5 CTPYKTYPMPOBAHHOM KabenbHOM cucteMbl kabnHera.

NIMHrachoHHbI KabnHeT NpencTaBnseT cobor KOMNNEKC MyNbTUMEANAHOrO 060pyn0BaAHMS U
nporpaMMHoro obecnedyeHns ons 06y4eHnst NHOCTPaHHbLIM 5i3blkaM, BKNOYAOWMA MporpaMMHoe
obecneyeHne ynpasnexus knaccom n SANAKO Study 1200, koTopble 4ar0T BO3MOXHOCTb
NCMNONb30BaHNS B y4eOHOM NpoLEeCcce NHTEPAKTUBHbIE TEXHONOMMN 00Y4YEHNS C UCMONb30BaHNe
COBPEMEHHbIX MyNbTUMEAMNNHbIX CPEACTB, pecypcos VIHTepHeTa.

Mporpammubii komnnekc SANAKO Study 1200 naet BO3MOXHOCTb MHHOBALMOHHOMO BEAEHNS
y4yebHOro npouecca, OH npegnaraeT WMPOKKIA CNEKTP BUOOB AeATENbHOCTU (3a4aHui),
nooaepXunsarowWwmx Kak NpakTUKN CnywaHns, Tak u TPEHUHIN pe4eBO aKTUBHOCTU: MpakTuka YTeHus,
npocnywmeaHve, cnefgosaHne obpasy, obcyXaeHune, Kpyrnblii CTON, UCNonb3oBaHne VIHTepHeTa,
camoobyyeHune, TecTupoBaHue. NpenogasaTenb SBNSETCS LEHTPaNbHON ourypor npouecca
0byuyeHuns. EMy NnpenocTaBnsioTCs MHCTPYMEHTbI ynpaBneHns knaccoMm. OH Takxe MOXeT
MNCNOMb30BaTb MHOMOYMUC/IEHHbIE METOObl OLEHKWN OOCTUXEHUI yYallMXCa 1 CNeanTb 3a Ux
avHamukon. SANAKO Study 1200 npenocTtaBnser yqawmumMcs Hannyywme BO3MOXHOCTH Ans
BbIMOMIHEHWUS PeYeBbIX YNPaxXHEHNA 1 3a0aHNA, OCHOBaHHbIX HA TeKCTax, ayamo- u
Bugeomarepuanax. Bcsa ayamtopus moxert ObiTb pasgeneHa Ha noarpynnbl. 910 NO3BonNseT
OpraHn3oBaTb OTAENbHYIO TPAEKTOPUIO OByYeHMS NS KaxX A0 NoArpynnbl. Yyawmecs MoryT
paboTtatb CaMOCTOATENbHO, B aBTOHOMHOM PEXMME, MPU 3TOM NpenoaaBaTenb MOXeT
KOHTponuposatb ux genctens. B coctas nporpammHoro komnnekca SANAKO Study 1200 takxe
BXoAMT Moaynb Examinatin Mdule - Mmogynb co3naHua n ynpaeneHns Tectamm Ans npoBepkut
KOHKPETHbIX HAaBbIKOB 1 CNOCOOHOCTEN yyalerocs. [MOKOCTb JaHHOrO MOayNns No3BONseT
npenofasarensam nerko BapbvpoBaThb TUMbI BOMPOCOB B TECTE U pefakTnpoBaTthb CyLeCcTByowWwme
TecTbl.

Takxe B coctae nporpammHoro komnnekca SANAKO Study 1200 Takxe BXoAUT Moay/b obpaTHOA

CB$131, C MOMOLLbIO KOTOPbIX MOXHO B MPOLIECCE 3aHATMS MPOBECTM 3KCMPECC-0NpPOoC ayantopum 6e3
MOAroTOBKM BONbLOro TeCTa, a TakXe y3HaTb MHEHME ayanTopuK No Kakon-nnbo teme.
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Kax bl KoMnboTep NMHradpOHHOro Kiacca MMeeT WMPOKOMONOCHbIA J0CTyn K ceTn VHTepHer,
NMLEH3NOHHOE NporpamMmMHoe obecneyeHne. Bee yHrBepcanbHble NMHragoOHHO-NPOrpaMMHbIe
KOMMNNEKChI NOIK/OYEHDBI K KOPMOPaTMBHON KOMMbloTEPHOM ceTn KDY 1 HaxoasTcs B eAMHOM
LOMEHE.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme " brubnuoPoccumka", 4OCTYN K KOTOPOW NpefoCTaBneH
obyyatowmmcs. B 96C " bubnuoPoccuka " npeactaBneHbl KONNEKLMN akTyanbHON Hay4YHO 1
y4yebHoW nMTepaTtypbl N0 ryMaHWTapHbIM HaykaMm, BKovaowme B cebs nybnvkaumm seayiumx
POCCUNCKUX N3OaTENbCTB N'YMaHUTAPHOW NUTepaTypbl, U3OaHWUS HA aHIIMACKOM S3blke BEeLyLNX
amMepuKaHCKMX 1 eBPONEencKnxX n3garenbCcTs, a TakxXe peakne u ManoTmpaxHbie n3gaHus
POCCUINCKMX pernoHanbHbix By3oB. 9bC "bubnmoPoccuka" obecneymBaeT WMPOKUIA 3aKOHHbI
LOCTYN K HeobXxoaAMMbIM A58 06pa3oBaTenbHOro Npouecca N3faHnsaM ¢ MCNonb30BaHNEM
MHHOBALMOHHbIX TEXHOMOIMIA 1 COOTBETCTBYET BCEM TPEOOBaHNSAM doefepanbHbiX FOCY1apCTBEHHbIX
obpasoBaTesibHbIX CTaHOAPTOB BbICWEro NpogeccrnoHanbHoro obpasoeanust (ProOC BI1O) Hosoro
MOKONEHNS.

Y4yebHo-meToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTteyHor cucteme "ZNANIUM.COM", noctyn K KOTOpPOI NpenoCcTaBneH
obyyatowmmecs. O6C "ZNANIUM.COM" coaepXunT Npon3BeneHnNst KpynHenwmx poCCUNCKMX y4EHbIX,
pyKOBOOUTENEN rocynapCTBEHHbIX OPraHoB, npenogasarenei Beaylwmnx By30B CTpaHbl,
BbICOKOKBa/IMGOULMPOBAHHbLIX CMELMANNCTOB B pa3nnyHbix cdoepax busHeca. PoHa 6nbnmnotekm
CChOPMMPOBAH C yHETOM BCEX U3MEHEHMIN 0Opa30BaTENbHbIX CTAHAAPTOB U BKIKOYAET Y4EOHMKM,
y4yebHble nocobus, YMK, moHorpadoum, aBTopedeparbl, Anccepraumm, sHUMKNONeanmn, CNoBapu n
CNpaBOYHMKN, 3aKOHOAATENIbHO-HOPMATUBHbIE AOKYMEHThI, CrieunanbHble Nepnogmnyeckme n3gaHus
1 N30aHuns, Bbinyckaemble nagarenbcrteamm By3oB. B HacToswee Bpemsa 35C ZNANIUM.COM
COOTBETCTBYET BCEM TpebOBaHUSAM (helepanbHbIX rOCYyAapCTBEHHbIX 0bpa3oBaTenbHbIX CTAHAAPTOB
Bbicwero obpasosaHus (PrOC BO) HOBOro NokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTeYHo cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
obyyatowmmes. 96C Na3patenbctea "JlaHb" BKOYaeT B cebsi aNEKTPOHHbIE BEPCUMN KHUT
nspartenbcTea "flaHb" 1 Opyrmx Beoylwmx n3natenbcTs y4ebHon nutepaTypbl, a TakXe aNeKTPOHHble
BEPCUM Nepnoanyeckmnx n3gaHnii No eCTeCTBEHHbIM, TEXHUYECKUM U TYMaHUTapHbIM HaykaMm. 3bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHnsam no MakCManbHOMY KONMMYECTBY NPOOUbHbBIX HanpasneHui ¢
cobntoaeHneM BCeX aBTOPCKUX M CMEXHbIX NPaB.

YyebHo-MeToAMYeCKasa nutepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYun B
3NEeKTPOHHO-6UbnnoTeyHol cucteme "KoHCynbTaHT CTyAeHTa", AOCTYN K KOTOPOM NpenocTaBeH
obyyarowmumcs. AnekTpoHHas bubnmoteyHas cuctema "KoHcynbTaHT cTyfeHTa" npefocTaBnser
MONHOTEKCTOBbIA LOCTYN K COBPEMEHHOW y4ebHOM nuTepaType No OCHOBHbLIM AUCLMMHAM,
N3yyaembiM B MELVLMHCKMX By3ax (MpeLcTaBneHbl M34aHMS KaK YUCTO MEOMLMHCKOrO Npodhuns, Tak
1 MO eCTECTBEHHbIM, TO4YHbIM 1 06LeCcTBEHHbIM HaykaM). OBC npenoctasnsieT By3y Hambonee nonHble
KOMNNeKTbl HE0HX0AMMO NTEpaTypbl B COOTBETCTBMU C TPEOOBAHMSIMU rOCY AaPCTBEHHbIX
obpasoBatefbHbIX CTaHAaPTOB C COONOAEHNEM aBTOPCKUX U CMEXHBIX MPasB.

Mporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IrOC BO no cneuunansHoctu: 30.05.03 -
MeauunHckas kmbepHeTnka

Mporpamma coctasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIMNO 1 y4ebHbiM nnaHoM no
cneumanbHocTh: 30.05.03 "MeamunHckas knbepHetuka" n cneunanisaunm He NPenyCMOTPEHO .
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Mporpamma aucumnnmHbl "®usmonornyeckas knbepHeTrka. Matematnyeckoe MoLennpoBaHue ouanonornyeckrx npoueccos"; 30.05.03
MenumunHckas KnbepHeTrka; AOLEHT, K.H. (ooueHT) Abatowesa I.P.
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