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Mporpammy aucumnnuHbl paspabotan(a)(1) AoueHT, K.H. (ooueHT) Akosnes A.B. kadenpa
dom3nonoronn Yyenoeeka v XnBoTHbIX NPMub otoeneHne doyHOoameHTanbHOM MeONLUUHDI ,
alv.yakovlev@gmail.com

1. Uenn ocBOEHNS AUCLUMINHBI

NO3HAKOMUTb CTYLEHTOB C 6MOPM3NYECKON CYLIHOCTbIO OpraHM3aumnm U yHKLUMOHNPOBAHMS
6ronornyecknx 06 bEKTOB Ha KNETOYHOM, TKAHEBOM YPOBHSIX, HA YPOBHE OpPraHoB 1 opraHvama
LlefioM, CROPMMPOBATL Y CTYAEHTOB COBPEMEHHOE NPeACcTaBleHNe 0 NPUMEHEHNN PU3NYECKUX
METOA0B NPW NCCNeaoBaHny BUONOrMYECKNX CUCTEM Ha Pa3HbIX YPOBHSIX OpraHusaunm, a Takxe ob
OCHOBHbIX Mpobnemax, CTosIMX nepen pasnnyHbiMK pasaenamm 61ousmkim.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

LaHHas yuebHas aucumnnmnHa BkitodeHa B pasgen " M1.B.1 ObweHay4HbIiA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 020400.68 Bronornst 1 0THOCUTCS K BapUaTMBHOM YacTu.
OcBawuBaetcs Ha 1 kypce, 2 ceMecTp.

OucumnnnHa "CneumnanbHble rnaebl GUOPUINKN" OTHOCUTCS K LIMKNY 0bWeHay4YHbIX OUCLUMVH,
6noky M1.B.1.2. BxooHble 3HaHWS, YMEHMS 1 KOMMNETEHUMUN, HEOOX0AUMbIE ANt U3YHEeHNS1 GAHHOMO
Kypca, popmumpytoTcs B npouecce naydeHms umkna FCO (b.1), matematmnyeckoro n
ecTecTBeHHoHay4Horo umkna (b.2), B YactHocTn, Obwunii Kypc MHpopMaTtukin, dnsnkn B npouecce
N3y4yeHns KypcoB npodpeccnoHanbHoro uukna (b.3): dnanonornsa yenoseka n XmBoTHbIX, bruonorus
yenoseka, Matematnyeckasa cratncrumka.

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEHUNN:

PacwucpoBka
npuobpetaeMoi KoMNeTeHL N
cnocobeH K aganTauun 1 NOBbIWEHWIO CBOEr0 HAYYHOro U
KYyNbTYPHOIO YPOBHS

crnocobeH camMocTosiTENbHO NprobpeTaTb C MOMOLLbIO
NHGOPMAaLNOHHBIX TEXHONOMUIA 1 UCMONIb30BaTL B

OK-6 NPaKTUYECKOW OeATeNbHOCTM HOBblE 3HAHWUS U YMEHWS, B TOM
4uncne B HOBbIX 06N1aCTAX 3HAHWUI, HEMOCPEACTBEHHO HE
CBA3aHHbIX co chepont geatenbHocTn (OK-6).

OHMMaEeT COBPEMEHHbIE I'Ip06ﬂeMbI 6uonorum un ncnonb3dyet

Lncpp komneteHUUN

OK-3

Zl'llf)c;IqJeCCMOHaanble quH,uaMeHTaanblevﬁmonormquKme npencrasneHus B cipepe

KOMMETEHLN) NPOdeCcCMoHanbHOM AeATENbHOCTU AN MOCTAHOBKU U
peleHns HOBbIX 3a4a4

AK-10 rny6oKO NOHMMAET N TBOPYECKM MCMONb3yeT B Hay4HO U

(NPOOECCHOHANbHBIE MNPOV3BOACTBEHHO-TEXHONOMMYECKON OEATENbHOCTN 3HAHUS

KOMMETEHLIN) (hyHAAMeHTanbHbIX 1 NPUKNafHbiX Pasnenos creumanbHblx
Ancumniand maructepckon nporpammsl (MK-10);

MNnK-2 3HaeT 1 UCrnonb3yeT OCHOBHbIE TEOPUU, KOHLIEMLINN 1

(npochbeccunoHanbHbie NPUHUMNbI B n36paHHo 06nactn [esaTenbHOCTH, CnocobeH K

KOMNeTeHLmm) CUCTEMHOMY MbILWIEHMIO

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:
-NoOHUMATb npegMeTbl U 3a4a4un, MeTodbl ANCUNMINHBI KakK HayKW.
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-OCHOBHbIE HanpasneHns BIoPN3NYECcKX NCCNenoBaHUS

-OCHOBHble 0COBEHHOCTN BMOKNMHETUYECKUX MPOLLECCOB

- Npupoay broanekTporeHesa 1 MOHHOro obmMeHa

-npupoay 6MoMexaHNKM MbILEYHOro COKPaLLEeHNs 1 KpoBoobpalleHns

2. IONXEH yMeTb:

- OpreHTMpPOBATLCS B COBPEMEHHbIX LOCTUXEHMAX buocnankn B Poccnmn n 3a pybexom
- onepuposaTb cneumanbHO TePMUHONOTMEN

-NPUMEHATb PU3NYECKE MoAeNn Ans 00 bACHEHNS (PM3MONOrNYEeCcKmX NPOLLECCOB

3. ONXEH BnaneThb:

-lWNPOKUM CMNMEKTPOM 6I/IOCpI/I3VI‘-IeCKVIX MeToO0B N NCMONIb30BaTb X ONA peleHnsd NoOCTaBNeHHbIX
3anad

- MPUMEHATb HaA NPaKTukKe nony4yeHHble TeopeTnvyeckme 3HaHnA

- OPMEeHTNPOBATbCA B yqe6H0|7| nnteparype rnpu CaMOCTOATENbHOM NOATOTOBKE K 3aHATUAM

MCMNONb30BaTb MOJMyYEHHbIE 3HAHWS MPU N3YYEHUN APYIUX OUCLUMANH, NPY BbINOIHEHNN
NpakTMyeckux nabopaTopHbIx 3aaad, KypPCcoBbIX M BbINMYCKHbIX KBANNPUKALNOHHbIX paboT, B
Hay4YHO-MccneaoBaTenbckor paborte

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpyaoeMKoCTb OAUCLMUMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOIr0 KOHTPONS AUCLIMMANHBI 3a4€eT BO 2 CEMECTpeE.

CyMmMapHOo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

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

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

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

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u cogepxaHue ayauTopHon paboTbl N0 AucuUnIMHe/ MOgyNo
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl 1 yacbl
Paspen ayauTopHOW paboThl,
Hepens MX TPYA0eMKOCTb TekyLume opMbi
N .D.VIKnLtl.)VJIJ‘I'IyJ'JIIII;I'HbI/ Ce"'echcemecha (B yacax) KOHTpons
neKuM"I'IpaK'rw-lecmeHaﬁopaTopHue
3aHATUSA paboTbl

Tema 1. Nctopuns,
OCHOBHblEe MeTObl
perncrpauun
1.|6ronorunyeckmx
curHanos. CtpoeHune n
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Buabl 1 yachbl
Pasgmen ayauTopHoOW paboTbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTponsi
Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|

Tema 2. doTobronorus,

donsnyeckne pakTopbl

OencTena Ha

610006 BEKTHI. YCTHbI onpoc
2. OBONIOLMSA ONTUYECKOW 2 2 2 0 0

cuctembl. Mpenen

paspeLatouien

crnocobHoCTH.

Tema 3. MeTonbl
3.lonTuyeckoro 2 3 2 0 3 pecpepar

MUKPOCKOMMPOBaHNS

Tema 4. Peructpaums
4./6monoTeHuManos npu 2 1 0 3 3 npeseHTauns

nomowm nary-knamna.

Tema 5. ObpaboTka u

aHanu3 curHanos npeseHTauuns
. perncrpauumn 2 2 0 3 3

OONHOYHbIX KaHaNnoB

Tema 6.

dnyopecueHTHas
6.|peructpaums 2 3 0 0 3 npeseHTalina

CUHaNTUYEeCKNX

npoLeccos

Hay4YHbIN

Tema 7. lNogrotoska K
7. 3aueTty 2 4 0 0 0 noknan
. Tema . NTorosas 5 0 0 0 3ayer

doopma KOHTpoOns

Wtoro 6 6 12

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. UcTopusi, OCHOBHble METOAbI perucrpauumn 6uonormyeckmnx curHanoB. CTpoeHue u
CBOWCTBA HEPBHOW TKaHMW.

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

Bugbl noteHuwanos. MNoteHumnan nokos. NoteHuwnan penctens. .3akoH Oma B buonoruun. desneHuve
nonapusaunn. AKTUBHOE 1 PeakTMBHOE CONPOTUBIIEHNE XNBOWN TKaHN. CyMMapHOe ConpoTUBNEHne
(MMNepaHc). OkBMBANEHTHbIE aNEKTPUYECKNE cxembl. PU3NKO ? XMMMYECKNE MEXAHN3MBI
NONSPU3aLUNOHHbIX SiBNeHniA B BroobbekTax. [ucnepcus anekTponpoBoaHOCTU. Buabl ancnepcum.
MpuMeHeHne MeToaa 3NeKTPONPOBOAHOCTM B BUONOrMYECKUX 1 MEANLIMHCKMX UCCNEOOBaHWA.
Pernctpauus 6uonoTeHUManos npy NoMowm naty-knamna. Teopusi 1 onusnyeckme 0CHOBbl METObI.
OrpaHunyeHus metoaa. [pyrue crnocobbl perncTpaumm 6osaneKkTpuyeckx CUrHanos.
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Tema 2. doTobmonorus, ousnyeckme pakTopbl AeUCTBUA HA BMO0OBEKTLI. DBONOLUS
ontnyeckon cuctembl. NMpenen paspeLuaroLL,e cnoco6HOCTH.

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

doTobuonorms n uanyeckme 0CHoBbl. ICTopust pa3BuTs MUKPOCKOMMYECKOW TEXHUKW. Tunbl
MUKPOCKOMOB. DBOMOLMS ONTUYECKO cucTembl. Mpeaen paspelwatowein cnocobHocTn. VickaxeHust
(OmcTtopcun. Abeppauun.). Okynsipbl. O6bekTuBbl. OCHOBHbIE XapakTEPUCTUKM KaX A0ro 13
9/IEMEHTOB OMTMYECKOM CUCTEMbI MUKPOCKONA.

Tema 3. MeToabl ONTUYECKOro MUKPOCKOMNUPOBaHUS
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

MeToabl ONTUYECKOro MMKpockonuposaHus: B npoxogsiwem ceete (Hactporka mukpockona. Meton
ceetnoro nons. Meton tTémHoro nons. Meton kocoro ocseleHus. MeTton gpa3oBoro KoOHTpacTa.
lMonsipusaumoHHas Mukpockonus. JlloMMHucueHTHas Mukpockonus. Moroxpomartumyeckas,
nasepHas, uHppakpacHas, ynotpadguonetosas Mukpockonus. [pyrue Metogbl ONnTUYECKon
MUKPOCKOMWK); B OTpaxXeHHoM ceeTe. KoHdgookanbHas Mukpockonus. CrneuunasnbHble MeToabl
nccneposanus n mukpockonun (FRAP, FRET, FLIM, TIRFM, STED, 4Pi, FCS) Cnocobel
LOKYMEHTaLMN pe3dynbTaToB nccnenosaHns. Cnocobbl 4OKYMeEHTaUMmM n3obpaxeHui
FMCTONOrMYeCcKMX npenapartos. icnonb3oBaHme NPOEKUNOHHBIX cucteM. DoTorpadmyeckuin cnocob.
CneumanbHble cnocobbl npuMeHeHus. [NonyyeHne n oundoposka pesynbTaTtos. [apameTpbl 1
NPUHUMNbI PaboTbl MATPUL, CBETOYYBCTBUTENBHbBIX 9NEMEHTOB. 'eOMeTpMYECKoe paspeLieHmne
maTpuubl. JnHamnyeckmin gnanasoH. VickaxeHus. Tennoson wym. CnekTpanbHas
4yBCTBUTENBHOCTb. YCTAHOBKA B ONTUYECKYIO CUCTEMY MUKPOCKoNna. Beibop 06bekTNBOB Ans
oungoposku. Monyyaemble chopmathbl n306paxeHns. HeCckoppekTMpoBaHHbI Cbipoit hopmar.
PaspsgHocTb n3obpaxeHus. Cxatue ¢ notepsmu n 6e3 notepb. HacTpoiika napamMeTpoB Kamepbl
LNS KOppeKunm naobpaxeHms. ABTomaTnyeckas noacTpoika.

naboparopHas pabora (3 4aca(oB)):

Mwukpockonus cpesos

Tema 4. Peructpaums 6monoreHuManoB npu NoMoLLU naty-Kiamna.
npakTnyeckoe 3aHsitne (3 4yaca(os)):

YctpoicTteo yctaHoBku. 1lMpurotosneHme cpesos runnokamna ['mnnokamn. CTpykTypa v CBOWCTBA.
2, Metog peructpaumu naty-knamn. 3 Mukpoanektpoabl. CBoOMCTBA 1 OU3NYECKME OCHOBbI
perucTpauumn npu NOMOLLM MUKPO3NEKTPOO0B [NonyyeHre akcnepuMeHTanbHbIX AaHHbIX

naboparopHas pabora (3 4aca(oB)):

peructpauuns 'O

Tema 5. O6paboTka 1 aHanM3 CUrHanoB PerucTpaLn OOUHOYHbIX KaHaNoB
npaktnyeckoe 3aHsitne (3 4yaca(os)):

1. ObpaboTka 1 aHanM3 CUrHanoB perncTpaunm oagNHOYHbIX KaHanoB.. MNporpaMMHoe obecnedveHne
LONs aHann3a naHHblx MNonyYyeHne akcrnepuMeHTanbHbIX OaHHbIX

naboparopHas pabora (3 yaca(oB)):

aHanua gaHHblX. Matematnyeckas obpaboTka

Tema 6. dnyopecLeHTHas perucrtpaums CUHanTUYeCcKMX npoLeccos
naboparopHas pabora (3 yaca(oB)):

dnyopecueHTHbIE MHAMKATOPbI U BUONOrnMYeckme TKaHu

Tema 7. NoaroTtoBka K 3ayety

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLUNINHBI (MOOYNS)

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbiii Homep 8494 5 AE
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 2. ®otobuonorus,
donsnyeckne akTopbl
DencTBna Ha
5 6100OBEKTHI. 5 5
‘[9BOnNtOUMS ONTUYECKON
cuctembl. Mpenen
paspeluatoLiei
CcrnocobHOCTH.
Tema 3. MeToabl
3.lonTnyeckoro 2 3 ngg)rng?Ka K 2 pedepar
MUKPOCKOMMPOBaHUS P party
Tema 4. Pernctpaumns
4./6uonoTeHuManos npu 2 1 EOQLZL?ZE?A; 10 npeseHTauuns
NOMOLLM Narty-Knamna. P
Tema 5. ObpaboTka u
aHanus curHanos NnoaroToBka K
. 2 2 1 n HTauus
5 perncrpaumnu npeseHTauunmn 0 peseHTau
OOWHOYHbIX KaHanoB
Tema 6.
dnyopecueHTHas
6.|peructpaumns 2 3 EOQLZL?ZE?A; 10 npeseHTauns
CUHANTUYECKNX P
npoLeccos
noaroToBka K
Hay4YHOMY
Tema 7. [Noarortoska kK BbICTYMNEHUIO y
7. 2 4 ’ 1 Hay4YHbIN 00K
3ayety pedepupoBaHmne 6 ay foknan
nuTepaTypHbIX
JaHHbIX
WNtoro 48

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

ObpasoBatenbHble TEXHONOMMN: OCBOEHME OUCLMMNIMHBI NpeanonaraeT NCNob30BaHMe Kak
TPaLMUMOHHBIX (NeKLMKn, NpakTUieckmne n nabopaTopHble 3aHATUS C NCMONTb30BAHNEM METOANYECKNX
MaTepuanos), Tak U MHHOBALUMOHHbIX 06pa3oBaTe/bHbIX TEXHOMOMMIA C NCNONIb30BaHNEM B y4EOHOM
NPOLLECCe aKTUBHbIX M UHTEPAKTUBHbIX (OOPM NPOBEAEHNS 3aHATUIA: MyIbTUMEANAHBIX MPOrPaMM,
BK/IOYAIOLWMX NMOLArOTOBKY W BbICTYMNNEHNS CTYAEHTOB HA CEMUHAPCKMUX 3aHATUSAX C OOTO-, ayano- 1
BUOeoMarepvanamm no npeanoxXeHHon TeMaTmke.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauumm rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. UcTopusi, OCHOBHble METOAbI perucTpauum Guonormyeckux curHanos. CtpoeHue u
CBOWCTBa HEPBHOM TKaHMW.

Tema 2. dotobmonorus, ousndeckme pakTopbl AeUCTBUA HA OMO0OBEKTBI. DBONOLUS
ontnyeckon cuctembl. NMpenen paspeLuaroLL,en cnoco6HOCTN.

Tema 3. MeToabl ONTUYECKOro MUKPOCKOMNUPOBaHUS
pedepart , NPUMEpPHbIE TEMbI:

PernctpaumoHHbin Homep 8494
CrtpaHnua 8 ua 11.
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Tembl gns pedpepatos 1 Metoabl ONTUHECKOro MUKPOCKOMNMPOBaHUA: B npoxoasiem ceete
(HacTporka mukpockona. 2 Metopg ceetnoro nons. Meton téMHoro nons. Meton KOCOro OCBELLEHUS.
3 MeTton gpa3oBoro koHTpacTa. 4 lNongpusaunoHHas Mukpockonus. 5 JIIoMMHUCLUEHTHas
MuKpockonusa. 6 MoHoxpomartmnyeckas, nasepHas, uHdpakpacHas, ynbTpaduonerosas
MuKpockonus. [pyrne metonbl ONTUYECKON MUKPOCKONNUK); B OTPaXEHHOM ceeTe. 7 KoHgookanbHas
mMukpockonus. 8 CneumnanbHble MeToabl nccnegosarHns n mukpockonum (FRAP, FRET, FLIM, TIRFM,
STED, 4Pi, FCS)

Tema 4. Peructpaums 6umonoteHuMnanoBs npu noMoLLLU naty-Knamna.
npeseHTauns , NpUMepHbie BONPOCHI:

[MoaroToBUTbL KpaTKoe BbICTYMNEHNE HA OCHOBE MONYYEHHbIX AaHHbIX
Tema 5. O6paboTka n aHanU3 CUrHanoB perucTpauum oaMHOYHbIX KaHaNnoB
npeseHTauns , NpUMepHble BONPOCHI:

MoaroToBUTb KpaTKoe BbICTYMNEHNE HA OCHOBE MONYYEHHbIX OaHHbIX
Tema 6. PnyopecueHTHasa perncTpauusa CUHaNTU4eCKMX NpoL,.eccos
npeseHTauns , NpUMepHble BONPOCHI:

[MoaroToBUTb KpaTKoe BbICTYMNNEHMNE HA OCHOBE MONYYEHHbIX OAaHHbIX
Tema 7. NoaroTtoBka K 3ayety

Hay4HbI Ooknan , NPUMepHble BOMpPOCHI:

[MoAroToBUTb HAaYYHOE BbICTYMNEHNE HA OCHOBE MONYYEHHbIX AAaHHbIX
Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:
3ayeT Ha OCHOBaHUM HAY4YHOTO BbICTYMNEHUS

7.1. OcHOoBHas nuTeparypa:
OcHoBHas nuteparypa
C ykasaHmem bmbnmnoTteyHoro cdooHaa

1. Bonblon NPakTUKyM MO PU3MONOrMK Yenoseka 1 XMBOTHLIX: B 2 T. T.1: dnanonorns HepBHom
MbILIEYHOW 1 CEHCOPHbIX cucTeM. B 2-x 1T YuebHoe nocobue anst BY3oB Hosaopaues A.Ll., pen,
akagemus , 2007, 599 c.

2. MNop pen KamkmHa A.I" Bonbwoi npakTukym no dousnonoruu B 2-x 7. Akagemms 2008

7.2. lononHuTenbHasa nureparypa:
LononHutenbHas nutepartypa
9. BpaHkos I'. OcHoBbl BriomexaHukn. M.: Mup, 1981 r.

10. BubpauwnoHHas buomexaHuka: Vicnonb3oeaHue smbpauun B 6uonorum n meguumHe. M.: Hayka,
1989 .

11. aspunos J1.P., UnpynbHukos E.M. ®dokycupoBaHHbI ynbTpassyk B OM3MONOrnn 1 MeguLlmHe.
N.: Hayka, 1980 .

12. F'mapoanHamuka kposoobpauweHus. M.: Mup, 1971 r.
13. Perupep C.A. Jlekummn no buonornyeckoi mexaHmke. Yacto 1. M.: uag.-eo MI'Y, 1980 r.
14. ®dusnonorns yenoseka. T.1-4. M.: Mup, 1985-1986 r.

7.3. UHTepHeT-pecypcChl:
Google - www.google.com

The Axon Guide/ A guide to electrophysiology and biophysics laboratory techniques - www.
student.ulb.ac.be/~dgall/Axon_Guide.pdf

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbiii Homep 8494 5AE
CtpaHnua 9 ns 11. 111 VHI:I

S OEMALIGH
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MeTon_nokanbHon_pukcaumm_noteHumana -
http://ru.wikipedia.org/wiki/MeTon_nokanbHOW_doukcaummv_noTteHuunana

Mwkpockonsbl -
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D1%81%D0%BA%D0%BE%

MukpoanekTpogabl - http://www.utdallas.edu/~tres/microelectrode/me.html

8. MarepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNSA COrNacHO yTBePXAEHHOMY
y4yeGHOMY nnaHy

OcBoeHne ancunnnavHbl "CneumanbHble rnaebl 6nodon3nkn” npeanonaraeT UCNonb3oBaHne
CnenyoLwero MmatepranbHO-TEXHNYECKOro obecneyeHmns:

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHunto 020400.68 "Bronorns" n marmctepckoin nporpamme Henpobuonorus .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbiii Homep 8494 5AE
Crtpanunua 10 n3 11. il YHITI

S OEALIK G
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ABTOpP(bI):

Akosnes A.B.

" 201 r.

PeueH3eHT(bl):

Epemees A.M.

" 201 __r.
PeructpaumoHHblit Homep 8494 DAEKTPOHHEH
Crtpannua 11 n3 11. il V_H___;:EEEPCHTET
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