degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUPORONIOAO00HBIX, IJIA3MEHHBIX H
siiepHbIX TexHoJoruii um. N.B.
KypuaroBa

T.E. I'puropses

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: HelipokorHuTHBHBIE TEXHOIOTHU

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiab NOArOTOBKHU: CynepKoMIbIOTEPHOE MOAETHPOBAHUE SIICPHBIX IPOLIECCOB U TEXHOJIOTUI
Ou3TEX-1IKOIAa TPUPOAONIOAOOHBIX, INIA3MEHHBIX U SIIEPHBIX TexHOJoruii uM. U.B.
Kypuatosa
Kadeapa ryMaHUTaPHBIX AUCIUILIIMH

Kypc: 4

KBaJIMpUKALUS: GakanaBp

CemecTp, (hOpMBI MPOMEKYTOUHOH arTecTanuu: 7 (OCEHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy coctaBui: O.E. CBapHuk, KaH 1. ICHXOJ. HayK, podeccop

[Iporpamma oOcyxaeHa Ha 3aceqaHnny Kadenpbl TyMaHuTapHbIX quciurine 29.03.2024



AHHOTANMA

Henu u 3anauu TUCLMILIMHBL O3HAKOMHUTBCS C OCHOBHBIMM METOJAaMU HEHPOKOIHUTUBHBIX HMCCIIENOBaHUM,
BKJIFOYAs aHAJIN3 3JIEMEHTOB MO3Ta M CBS3€H MEXy HUMH, PETUCTPALNH, CTUMYIISLUN 1 HHAKTHUBALIMH KIIETOK
U KJIETOYHBIX CHCTEM, aHajiu3a aKTUBHOCTU II€JIOTO MO3ra B KOTHUTHMBHBIX 3aJadax U METOIbl
MaTeMaTH4YeCKOro MOACITUPOBAHNS HEHPOHHBIX CHCTEM M KOTHUTHUBHBIX IIPOLECCOB, a TAKXKE - IPUOOpEeTEeHUE
0a30BbIX 3HAHWH B O0JACTH HEWPOKOTHUTHBHBIX TEXHONOTHH. Bo Bpemsi oOyueHHsI CTYACHTHI H3y4aroT
MEXaHU3Mbl pabOTHl YEIOBEUECKOr0 MO3ra, ICUXUKM U KOMMYHHUKAIMM MEXIY JIIOABMH M HAa OCHOBE 3THUX
UCCIIeJOBaHUN pa3pabaThIBalOT HOBBIE TEXHOIOTHH.

1. lean u 3apa4n

eap AUCUUIIMHBI
- dQopMupoBaHue y CTYICHTOB
HEUPOKOTHUTUBHBIX TEXHOJIOTHUM.

33]13‘[1/[ JAUCHUIIINHBI

CUCTCMBI Hay4HbIX HpeI[CTaBHeHI/Iﬁ o BO3MOXHOCTAX

- HpI/I06pCTCHI/IC 0a30BBIX 3HAHUI B 00IaCTH HeﬁpOKOFHPITHBHLIX TeXHOJ'IOl"PIfI;

- OCBOCHHUE METOAMYECKON U METOJIOJIOTUIECKON 0a3bl HEUPOKOTHUTHUBHBIX TEXHOJIOTHIA,

- 3HAKOMCTBO C OCHOBHBIMH PE3YJITaTaMH OTEUECTBEHHBIX U 3apYOEKHBIX PadOT IO HCCIEIOBAHUIO
MO3Ta, CBSI3aHHBIX ¢ pa3paboTKoii MPoOIeM HEHPOKOTHUTUBHBIX TEXHOJIOTHH.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHBIE TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWu, B TOM
YHUCIE€ C MCHOJIb30BAaHMEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHHs

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHUX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO W TpaduuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[1K-3 CnocoGeH BbIOMpATh U MPUMEHATH
noaxozsiee 000py10BaHHE, MHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIIEI PabOTHI M JHAana3oHbl paboumx
[apaMeTpoOB MCIOIb3YEMOT0 HaAyYHOTO 000pyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/IOB BBIYMCIICHHMA

[IK-3.3 YmMmeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0ObeMa
TpeOyeMBIX BHIUHUCIUTEIBHBIX PECYPCOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

- OCHOBHBIC COBPEMECHHBIC METO/IbI HeﬁpOKOFHHTHBHBIX TCXHOHOFHﬁ;
- OCHOBHBIE 00JacTH MMPUMCHCHUA HeﬁpOKOFHHTHBHBIX TEXHOJIOTHA.

YMETB:

- IIOJB30BaTbCA CBOMMHN 3HaHUAMHU OJIs1 IIOCTAHOBKHM HOBBIX 3aJa4 B obmactu HCﬁpOKOFHPITPIBHBIX

TCXHOJIOT U,

- COIOCTABJIATh JaHHBIE IIOJYUYECHHBIE B Pa3HBIX IKCIIEPUMEHTAIbHBIX UCCIIEI0BaHUSAX;

- IPOBOJUTH METOAOJIOTHYECKYIO OLIEHKY 00CYKIaeMbIX PE3yJIbTaTOB;

- QHAJIM3UPOBATh COBPEMEHHbIE PAOOTHI B 00JIaCTH HEHPOKOTHUTUBHBIX TEXHOJIOTHIA;

- COOTHOCUTB Hay4HBIE ¥ TEXHOJIOTMYECKHUE 337a4l B HEPOKOTHUTHUBHBIX MCCIIEA0BAaHUSAX.




BJIAJIETh:

- OCHOBaMH1 KOMIIBIOTCPHOI'O aHaJIM3a B obmactu HeI\/'IpOKOI‘HI/ITI/IBHbIX TCXHOHOFI/Iﬁ;
- HaBBIKAMH OCBOCHMUS OOJIBIIIOr0 00neMa I/IH(I)OpMaLII/II/I;

HaBBIKAMM HaXOXKACHUS HEoOXoauMoil mHopmanuu B MHTepHEeTe B 001aCTM HEHPOKOIHUTHBHBIX

TCXHOJIOT U,
- HaBBIKAMH aHaJIN3a IKCIIEPUMEHTAJIbHBIX JaHHBIX.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOThI
pabora
1 Hetipornopuansie u 9 5 20
HEHPOUHTEIICKTyaIbHbIC CHCTEMBI.
HelpoKOorHUTHBHBIE  TEXHOJOTHMH  Ha
2 P 10 5 20
OCHOBE OITOI€HETUKHU.
OcHOBBI HEHPOKOMITBIOTEPHBIX
3 . 11 5 20
uHTEep(eicoB.
Hroro yacos 30 15 60
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)

Cemectp: 7 (Ocennuii)

1. He#iporubpuaHeie 1 HEHPOUHTEIUIEKTYaJIbHBIC CUCTEMBI.

Mogenn HeHpOHAIBHBIX KYJIBTYP.

Monenu u3yueHHs: MO3ra in vivo U in vitro. Monenu HelipoHanbHBIX KyabTyp. OOyueHUe B KyIbType
HEUPOHOB. 1]aueyHast aKTUBHOCTB B KyJIBTypE HEMPOHOB. JIMHAMUKA CTPYKTYpbl CETH HEUPOHOB.

OOyueHue ¢ TTOAKPEIUICHUEM.

[Mpumepsl Mozpeneit oOyueHHs ¢ TOAKperuieHueM. JIOCTOMHCTBA M HENOCTaTKU. MoJennpoBaHHe
oOyueHnusi. ICKycCTBeHHbBIE HEMPOHHBIE CETH. DBOMIONMOHHOE 00yueHne. CelneKkimoHHoe 00ydeHue.

Teopust orOopa HelpoHHBIX Tpymn. TpeOoBaHusa K cucTeMHON Monenu oOydeHus. KoHKypeHums
HEUPOHOB.

Mopnenu HelipoHHBIX cereld. [IpuMeprl Mogeneil HEMpOHHBIX ceTell. JJOCTOMHCTBA U HEOCTATKH.
[IpenukropHsie cETH.

ITpuHLMIBI IPEeAUKTOPHBIX ceTell. Mozenb LieJIeHalpaBIeHHOIO aallTUBHOIO TIOBEAECHUS.
HckycCTBEHHBIN UHTEIUIEKT.

Tect Teropunra. Mcropust pa3BUTHS HCKYCCTBEHHOTO MHTEIIEKTa. CUMBOJIBHBIC HHTEIUICKTYaIbHbIC
cucteMbl. HelipoOnonoruaeckune Moaenii. AHUMaThl. DBOIOIMOHHAs KubepHeTuka. HelipomopdHbie
CHCTEMBI HCKYCCTBEHHOTO MHTEIIICKTA. [ MOpUIHbIE HEHPOIIEKTPOHHBIE CHCTEMBI.

2. HeﬁpOKOFHHTHBHLIC TCXHOJIOTHMH Ha OCHOBC OIITOI'CHCTUKH.

[IpuHIMne! ontoreHeTHKUA. MeToabl oNnTUKH. MeTonbl reHeTHKH. VICTOpUS pa3BUTHS ONTOT€HETUKH.
ViydiieHus Kjaccu4eckoro Metosia onrorenetuku. Onrorenernku U GMPT.



ITpoueccsl 0OyueHnss U maMsATH. MaHuImynauuu ¢ namsateio. Co3gaHHe MCKYCCTBEHHOM IaMSATH.
HeiiponereneparuBusie 3a001eBaHus.

Cnoco0s1 yYHpaBJICHUA aKTUBHOCTBIO HeﬁpOHOB.

[TocmenoBarebHOCTh JEUCTBUM Il NPOBEIEHHS ONTONEHETUYECKOro JSKcnepumeHra. Jlpyrue
(KpoMe OINTOreHETHKH) CIOCOObI yNpaBieHHs] aKTUBHOCTBIO HEHPOHOB. XeMoreHeTnka. MexaHu3m
paboThI OTICHHOBBIX OEJIKOB.

3. OCHOBBI HEHPOKOMIIBIOTEPHBIX HHTEP(EICOB.

HewunBazusHble HelipouHTEpEHCHI.

Mo3ro-MaiHHbIE H MO3T0-KOMIIBIOTepHbIe HHTEepdeiickl. MaTepdeiics Ha ocHoBe DT
HeliponnTtepdeiichl KIETOYHOTO YPOBHSL.

Perucrpanuss ~ akTUBHOCTM ~ OTHEJBHBIX ~ HEWpOHOB.  Buabl  aktuBHOCTH.  [IpMHIMIEBL
HeHpouHTEPPEICcoB.

TpaHCTeHHBIE )KUBOTHBIE JUISI HEHPOKOTHUTHUBHBIX TEXHOIOTHI.

[IpumeHeHNe TpaHCIEHHBIX >KMBOTHBIX B HeipoOuonoruu. MeTomasl TpaHCIeHE3a: WHBEKIHS B
nponykneyc. Ilpenmymectsa u HegocTatku. MeToabl TpaHCTeHE3a: UHBEKLUS CTBOJIOBBIX KIIETOK.
[IpeumymecTBa n Hemoctarkd. HampaBieHHBIH TpaHCI€HE3 - CO3aHHE HOKAyTOB. YIIpaBiisieMble
TpaHcrensl: Cre-cucrema, TetO-cuctema.

Merton nByX(OTOHHOW MHUKPOCKOIIHH.

OcHoBHble mNpuHIMIBL MeToma. IIpemmymiecTBa JBYX(OTOHHOM MHKPOCKONMM Ui in  Vivo
BH3yaJlM3alliil aKTUBHOCTH HEPBHBIX KJIECTOK.

MCTO,I[LI HUCCIICOOBAaHUA aKTUBHOCTH HeﬁpOHOB in vivo.

MCTOI[LI HCCIICOAOBAHHUA AKTHMBHOCTH HeﬁpOHOB in vivo y 6OI[pCTBYIOH_II/IX JKUBOTHBIX WK Y
MMOJIBMKHBIX )KUBOTHBIX. | eHETHUECKHU KOAUPYEMBIC KaJIbIIUEBbIC CECHCOPbI

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

yueOHast ayTUTOpHsI, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUIHBIM 000pya0BaHIEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. Ot Hetipona k mo3ry [Tekcr] / JIxx. Huxomice [u ap.] ; mep. ¢ 4-ro ann. uza. mox pex. [1. M.
banabana, P. A. 'manarymmna .— 3-e u3n. — M. : Ku. gom "JIMBPOKOM", 2012 .— 672 c.

®onp nuteparypsl Kadeaps

2. Heiipon. O6paboTKa CUTHAIOB, MJIACTUIHOCTh, MOJISIMPOBaHHE. PyKOBOACTBO /Mo pej.
E.H.Coxonosa u ap. — Tromens: M3a. Tromenckoro ['ocynapcteenHoro Yauepcurera, 2009.
3. Tlcuxoduszuonorus. Yueonuk st BY3oB /mop pen. F0.M.Anekcanaposa. — CII6.: [Tutep, 2009.
4. BennukoBckuii b.M. Korautuenas Hayka. OCHOBBI ricuxosoruu nosHanus. — M.: Cmeici, 2006.

JomnonHurenbpHas auTeparypa
®onp auTeparypsl Kadeaps

1. IIBeiproB B.b. BBenenue B 00bekTHBHYIO Nicuxonoruto. — M.: MznarensctBo MHCcTHTYTA
ncuxojioruu PAH, 2006.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. http://www.ncbi.nlm.nih.gov/pubmed/
2. http://univertv.ru/



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

HAa JIEKIIMOHHBIX 3aHATHIX UCIOJIB3YIOTCS MYIBTUMEANMHBIE TEXHOJIOTHH, BKIIIOYAsl IEMOHCTPALIUIO
MpEe3EHTalNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

Jis  yCcHemHoro OCBOGHHMS Kypca, NOMHUMO IIOCEIEHHUs JIEeKUWH, OT CTyAeHTOB TpelyeTcs
caMmocTosTeNbHas paboTa B 00beMe He MEHee YeM Te 4Yachl, KOTOPbIE yKa3aHbl Ul KaKIOro pasielna
porpaMMbl. B OCHOBHOM, 3TO BpeMs OTBOIUTCS HA CAMOCTOSATENBHOE TOBTOPEHHNE MaTEpHAIIa JIEKIHA,
YTEHUSl PEKOMEHIOBAHHOM JIMTEpaTypbl U IOATOTOBKY K IIPOMEKYTOUHBIM TECTUPOBAHUSIM, KOTOpPBIE
MIPOBOASTCS AJI TEKYLIETO KOHTPOJS 3a YCBOGHHMEM Marepuaina. Beero mpeamnonaraercsi MpoOBECTH 3a
cemectp 3 Tecta. CTyHOEHTBI, YCHEIIHO IMpoIIeamne Bce (OPMbI MPOMEKYTOUHOTO KOHTPOIIS,
JOIYCKATCA K cJladye DK3aMeHa M0 TUCLUIUIMHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: CynepKoMIbIOTEPHOE MOAETUPOBAHUE SIACPHBIX IPOLIECCOB U TEXHOJIOTUI
Du3TEX-1IKOIAa TPUPOAONOAOOHBIX, INIA3MEHHBIX U SIIEPHBIX TexHOoJoruid uMm. U.B.
Kypuatosa
Kadeapa ryMaHUTAPHBIX AUCIUILIIHH

Kypc: 4

KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 7 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: O.E. CBapHuk, kKaHJ. ICUXOJI. HAyK, Ipodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHUEM MPUKIAJHOTO IPOrPAMMHOTO

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIISTh obecrieueHust

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 BnazseeT Ha MpaKTUKE METONOJIOTHEH COCTABICHHS

(TexHONIOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  |HAYYHO-TEXHHMUYECKUX OTYETOB (IIPOEKTOB)

(ryGuMKaLmHu, MPOEKTHI) OIIK-3.3 Bnageer MeTofaMu BU3yalbHOTO U Tpaduieckoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JIESITEIIPHOCTH B BUJIE OTYETOB, HAYYHBIX ITyOIHKAIIHIA

[IK-3.1 3naer npuHOMIIBI PabOTHl M JHana3oHbl paboumx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
[1K-3 CnocoGeH BbIOMpATh U MPUMEHSATH UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
noaxozsiee 000py10BaHHE, UHCTPYMEHTBI M1 |OLIEHMBAaTh TOYHOCTb IMPUOIIDKEHHBIX  AHAIUTHYECKUX
METO/IbI UCCIIEOBAHUM I PEIICHHS 3a0a4 B |METOAOB BBIYMCICHHIMA

M30paHHOM NpeMEeTHOI o0nacTu [IK-3.3 Ymeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0ObeMa
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIIUIA
B pesynbrare n3ydeHus AMCIUTUIMHBI « HepOKOTHUTUBHBIE TEXHOJIOTHI» 00yYaIONIUIACS JOIDKEH:

3HATh:
- OCHOBHbIE COBPEMEHHbIE METO/Ibl HEHPOKOTHUTUBHBIX TEXHOJIOTHIA;
- OCHOBHBIE 00JIaCTH PUMEHEHUSI HEHPOKOTHUTUBHBIX TEXHOJIOTHIA.
yMeThb:
- TIOJIb30BAaThCSl CBOMMM 3HAHMSAMH JUIS TTOCTAHOBKHM HOBBIX 3a7jad B 00JAaCTH HEWPOKOIHUTHBHBIX
TCXHOJIOT U,
- COIIOCTABIIATH JaHHBIE TIOJIyYCHHBIE B Pa3HBIX IKCIICPUMEHTAJIBHBIX UCCIIEIOBAaHUSAX;
- IPOBOJIUTH METOJJOJIOTUYECKYIO OLIEHKY 00CYKIaeMbIX Pe3yJIbTaTOB;
- QHAJIM3UPOBATh COBPEMEHHbIE PAOOTHI B 00JIaCTH HEHPOKOTHUTUBHBIX TEXHOJIOTHIA;
- COOTHOCHUTH HayYHBIE M TEXHOJIOTHYECKHE 33/1a91 B HEHPOKOTHUTUBHBIX HCCIICAOBAHUSX.
BJIA/IETh:
- OCHOBaMH KOMITBIOTEPHOTO aHaJIM3a B 00JaCTH HEHPOKOTHUTHUBHBIX TEXHOJIOTHH;
- HaBbIKAMH OCBOEHUS O0IBIIOT0 00beMa HHPOPMAIINY;
- HaBBIKAMH HaXOXXICHUS HEOOXOMMMO# mH(popManmu B MHTepHEeTe B 00NAaCTH HEHPOKOIHUTHBHBIX
TEXHOJIOTHH;
- HaBBIKAMH aHAJIM3a YKCIIEPUMEHTATBHBIX TAHHBIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHHM ONPOC MO TEMaM MPEabIIyIINX
3aHATUHI 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJACHHON TEME.



3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB

ITpoMexyTouHas aTTecTanus 1o qucuuIuinee «HeMpoKOrHUTHBHBIE TEXHOIOIUID)
ocyIIecTBIsIeTCS B (hopMe IK3amMeHa. DK3aMEH IIPOBOJIUTCS B yCTHOU (opme.

Hepeqenb KOHTPOJIBHBIX BOIIPOCOB

CoNoA~WNE

[HEN
o

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
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Wutepdeticel Ha ocHOBE DOI.

[TpuHIMIIBI HEMHBA3UBHBIX UHTEP(HEHCOB.

[TpuHIMIIBI MHBA3UBHBIX UHTEP(EHCOB.

[IpruMeHeHne TPaHCTEHHBIX KUBOTHBIX B HEHPOOHOIOTHH.

Mertonbl TpaHCreHe3a: HHbEKIUA B IpoHyKieyc. [IpenmyniecTBa u HEJOCTaTKH.

MeToapl TpaHCTeHEe3a: HHBEKIIHMS CTBOJIOBBIX KJIETOK. [IpernMyInecTBa u HelOCTaTKH.
HanpaBneHHsblil TpaHCTeHE3 - CO3/1aHNE HOKAYTOB.

Vupasnsemble TpaHcrensl: Cre-cucrema, TetO-cuctema.

Merton nByxpoToHHOM Mukpockonuu. OCHOBHbBIE NpUHIMIBI MeTona. [IpenmyiecTa
IBYX(OTOHHON MUKPOCKOIHH IS in Vivo BU3YyalIM3allii aKTUBHOCTH HEPBHBIX KJIETOK.

. MeTonbl UcclieoBaHusl aKTUBHOCTH HeﬁpOHOB in vivo y 60,Z[pCTBYIOH_II/IX JKUBOTHBIX WJIN Y

MOJIBUYKHBIX )KMBOTHBIX.
I'eHeTHYECKN KOAUPYEMBIE KAJIBLIUEBBIE CEHCOPHI.

B uem cocTout npuHLIMI ONTOr€HETUKU?

[TprMeHeHHe ONTOTeHETUKY IPU U3YYEHUH MEXaHU3MOB 00yYEHUS U NaMSTH.
[IpumeHeHHe ONTOr€HETUKM TMpPU H3YYEHUHM MEXaHU3MOB  HEHpoaereHepaTUBHBIX
3a00JIeBaHUM.

ViydiieHus KJ1acCUu4eCcKOro MeToJa ONTOr€HETHKHU.

OnTorenernka 1 pMPT.

[TocnenoBarenbHOCTh AEUCTBUM JUIsl IPOBEIEHUS ONITOT€HETUUYECKOIO AKCIIEPUMEHTA.
Jpyrue (kpoMe ONTOreHETUKH) CIIOCOObI YIpaBIeHUs! aKTUBHOCTbIO HEHPOHOB.
XeMOreHeTHKA.

MexaHu3M paboThl OIICHHOBBIX OEJIKOB.

Mogenu u3yueHus Mo3ra in vivo | in vitro.

Mopnenu HeHpOHAIBHBIX KYIBTYD.

OO0yueHue B KyJIbType HEHPOHOB.

[TaueuHas akTUBHOCTb B KYJIbTYpPE HEHPOHOB.

OO0y4eHue ¢ NOJIKPEIICHUEM.

MogenupoBanue o0yueHHUs.

HckyccTBEeHHBIE HEHPOHHBIE CETH.

OBOJIIOLIMOHHOE 00yUeHHE C MOAKPEIIICHUEM.

CenekimoHHoe 00y4YeHHeE.

Teopust oT60pa HEHPOHHBIX TPYI.

TpebGoBaHus K CHCTEMHOM MOzieNn 00yUeHusI.

Mopnenu HEHpOHHBIX CETEN.

IIpenuKTOpHBIE CETH.

Mogensb neneHanpaBiIeHHOTO aJallTUBHOTO MTOBEACHHUS.

N cKkyCCTBEHHBIN MHTEIIIEKT.

Tect Toropunra.

HcTopus pa3BUTHS HCKYCCTBEHHOTO MHTEJUIEKTA.

CHUMBOJIbHBIE UHTEIJIEKTYaIbHBIE CUCTEMBI.

Hetipobuonornueckue MOENH.

AHHMMATBHL.

DBOJIIOIIMOHHAS] KHOEPHETHKA.

HeiipomopdHblie cucTeMbl HCKYCCTBEHHOTO MHTEIUIEKTA.

['uOpuHBIE HEUPOIIEKTPOHHBIE CUCTEMBI.



IIpumepsl OusteToB

Bunaer Nel

1. Hurepdeticel Ha ocHOBE DOI.
2. T'eHeTHYECKHN KOIUPYEMbIC KABIMEBHIC CEHCOPHI.

Bunaer No2

1. TlpumMeHeHUe TPAHCTEHHBIX KUBOTHBIX B HEHPOOHOIOTHH.
2. TladyeyHast aKTUBHOCTB B KYJIBTYPE HEHPOHOB.

Buaer Ne3

1. IlpuHIMIIBI HEMHBA3UBHBIX HHTEP(EHCOB.
2. DBOJIOIMOHHOE O0YYECHHUE C MOJKPETIICHHEM.

4, Kputepuu oueHUBAHUS

OrneHka

basnel

Kpurepuu

OTJINYHO

10

BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3UPOBAHHbIE, TIyOOKue
3HaHUS  y4eOHOH HporpaMMbl  JUCLUIUIUHBI,
IIPOSIBJISIIOIIEMY MHTEpPEC K JAHHOW IIPEIMETHOU
o0nacTd,  NPOJEMOHCTPUPOBABIIEMY  yMEHHE
YBEPEHHO M TBOPYECKM IPUMEHATH HX Ha
IIPAKTUKE TpU PELICHUMM KOHKPETHBIX 3ajad,
CcBOOOJHOE U IPABUILHOE OOOCHOBAHUE MPUHATHIX
pEIICHU.

BeicTaBisgercs  CTyAE€HTY, IOKa3aBIIEMY
BCECTOPOHHME, CHCTEMaTH3UpPOBaHHbIE, INTyOOKHe
3HaHUSA Y4eOHOW MpPOrpaMMbl JUCHUIUIMHBI U
YMEHUE YBEPEHHO IIPUMEHATh UX HA MPAKTUKE IIPU
pelIeHNH KOHKPETHBIX 3aJady, CBOOOJHOE U
IIPaBUIbHOE 0OOCHOBAHUE MIPUHATHIX PEIICHU.

BeIcTaBisgercss  CTyAE€HTY, IOKa3aBIIEMY
BCECTOPOHHME, CHCTEMaTH3UpPOBaHHbIE, IIyOOKHe
3HaHUSA Yy4eOHOW MpPOrpaMMbl JUCHUIUIMHBI U
YMEHUE YBEPEHHO IIPUMEHATh UX HA MPAKTUKE IIPU
pElIeHMH  KOHKPETHBIX  334ad, IPaBWIBHOE
000CHOBaHME MPUHATHIX PELICHUH, C HEKOTOPBIMU
HEJIOYETaMH.

XOpOLIO

BricTaBnsercss CTyIEHTy, €ClIM OH TBEpAO
3HaeT Marepuaig, TPaMOTHO M 1O CYIIECTBY
M3JIaraeT €ero, yMeeT MPUMEHATh IOJIyYeHHbIE
3HAHWS Ha TMPAKTHKE, HO HEJIOCTATOYHO IPAaMOTHO
000CHOBBIBAET MOJTYUYCHHBIC PE3YIbTATHI.

BeIcTaBnsercs CTyIeHTy, €ClIuM OH TBEpAO
3HaeT Marepuana, TIPaMOTHO MU IO CYIIECTBY
W3JIaraeT €ro, yMeeT IPUMEHATHh IOJyYCHHbIE
3HAHMS Ha IIPAKTUKE, HO JOIYCKAeT B OTBETE UM B
pELIEHUH 33]1a4 HEKOTOPbIE HETOYHOCTH.

BricTraBnsercs CTYACHTY, CClIn OH B




OCHOBHOM 3HAaeT Marepuai, TIpaMOTHO U MO
CYLIECTBY M3JaraeT €ro, yMeeT MPUMEHSAITh
MOJIy4eHHBIC 3HAHUSI HA MPAKTHUKE, HO JOIYCKAET B
OTBET€ WJIM B PpEUICHUH 3a7ad JIOCTaTOYHO
00J1b1110€ KOJINYECTBO HETOYHOCTEH.

4 BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
(dbparMeHTapHBbIi, Pa3pO3HEHHBIN Xapakrep
3HAHUH, HEZ0CTaTOYHO IIPABUJIBHBIC

dbopMynupoBKH 0a30BBIX TOHATHHA, HapyLICHUS
JOTUYECKOW TIOCIIeIOBATEIBHOCTH B H3JIOKCHUU
OpOTPaMMHOTO MarepHuaia, HO TMpH OSTOM OH
OCBOMJI OCHOBHBIC pa3zeiibl yd4eOHOH MporpamMMmel,
HEOOXOAUMBIE JUISL JalbHemero oOydeHHs, |
MOXET TPHMEHSTH IIOJyYCHHbIE 3HAHUS II0
00pa3ily B CTaHJIAPTHOM CUTYaIIUHU.

YJIOBIIETBOPUTEIHHO

3 BeicraBisiercss  CTyIeHTY,  IOKa3aBLIEMY
(parMeHTapHBIH, pa3pO3HEHHBIH Xapakrep
3HAHUH, JIOITYCKAIOLIEMY OIINOKH B
(dopMynrpoBKax 0a30BBIX MOHSATHH, HAPYILICHHS
JOTUYECKON IIOCIIEeIOBATEIBHOCTH B H3JIOKCHUHU
OpOrpaMMHOr0  Marepuana, cinabo  Biageer
OCHOBHBIMHM pa3JiellaMd  y4eOHOH IpOrpamMel,
HEOOXOIMMBIMH JUIsl JalbHEHIIero o0y4eHus! U C
TPYZAOM TpPHUMEHSET TOJTy4YCeHHBIC 3HAHUS NaXKe B
CTaHJapPTHOW CHUTYAIIHH.

2 BelIcTaBisiercs CTyIeHTY, KOTOPBI HE 3HAET
OoJiblIIel YacTH OCHOBHOI'O COJEpKaHMs yueOHOM
IIpPOrpaMMbl  TUCUUIUIMHBI, JIOMYCKAeT TIpyOble
OMOKH B (POPMYIHUPOBKAX OCHOBHBIX NMPHUHIIUIIOB
U HE YMEET HCIIOJIb30BaTh ITOJIyYCHHBIE 3HAHUS
IIPU PELIECHUHU TUIIOBBIX 3a]1a4.

HCYHOBJICTBOPUTCIIBHO

1 BricTaBnsieTcsl CTyAE€HTY, KOTOPBIA HE 3HAET
OCHOBHOTO COJepXaHHUs y4eOHOM MporpaMMbl
JUCLUIUIMHBL, JIOMycKaeT TrpyoOeimine omuOKd B
dbopmynupoBKax 0a30BbIX MOHITHI JUCIUILUIUHBI U
BOOOIlE HE MMEET HaBBIKOB PEIICHUS THUIIOBBIX
MIPAKTUYECKHX 3ajau.

5. MeToauyeckue MaTepuaJbl, onpeaesiiolye nNnpoueaypbl oleHMBaHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

[Ipu mpoBeneHuu »sK3aMeHa oOyuaronieMmycs mpefocTaBisercss He MeHee 40 MHMHYT Ha
noArotoBKy. Onpoc 1o OueTy U OTBETHI Ha IONOJHUTENIbHbIE BOIIPOCHI HE JTOJIKHBI TPEBBILIATh
JIByX aCTpPOHOMHUYECKHUX 4acoB. [1o 3aBeplIeHNN OTBEAEHHOIO HAa ONPOC BPEMEHM, IK3aAMEHATOP
JIOJKEH BBICTABUTH O0yUarOIIEMycsl OLIEHKY.




