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

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TeXHOJIOTUH

T.E. I'puropses

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: HelipokorHuTHBHBIE TEXHOIOTHU

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiab NOArOTOBKHU: CHHXpOTPOHHBIE U HEHTPOHHBIE METO/IBI UCCIIEIOBAHUN
Ou3TEX-1IKOIAa TPUPOAONIOAOOHBIX, INIA3MEHHBIX U SIIEPHBIX TexHOJoruii uM. U.B.
Kypuatosa
Kadeapa ryMaHUTaPHBIX AUCIUILIIMH

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, (hopMbI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - 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 cocraBui: K.B. AHoxuH, 1-p ¢pu3.-MaT. Hayk, mpodeccop, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl TyMaHuTapHbIX aucuumind 18.03.2022



AHHOTANMA

HCJII/I n 3aJa4u JUCHMIIIMHBI: O3HAKOMHUTLCA C OCHOBHBIMH MCTOJaMH HCﬁpOKOFHHTPIBHBIX I/ICCJICI[OBaHI/II\/'I,
BKIIIOYAs aHAJIU3 DJIEMEHTOB MO3Ta U CBSI3CH MCXKIY HUMHU, PETUCTPALIUU, CTUMYJIALIUNA U NHAKTUBALIUA KJICTOK

N KICTOYHBIX CHCTEM,

aHajin3a AaKTHUBHOCTH I1ICJIOTO MO3ra B KOTHUMTHBHBIX 3agadaxXx W MCTOIbI

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

YK-1 CriocoGeH ocyecTBIsATh KpUTHIECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AeucTBui

VYK-1.1 Ananu3upyet npoOIEMHYIO CUTYaINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBiser MOWCK BapuUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMau

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON II€IM KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OLEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYKEHHUE  I[IAHHUPYEeMOU
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIBbHOCTH

YK-5 CnocoGen aHanu3upoBaTh U yUYUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VK-5.2 Cnocoben  ompenenith  TEOpEeTHYECKOE U
MPAaKTUYECKOE 3HAuYEHUE KYJIBTYPHO-SI3BIKOBOTO (akTopa
IPU B3aUMOJEHCTBUY PA3IMYHBIX (GHIOCOPCKUX M HAYYHBIX
Tpaauuui

VYK-5.1 CnocobeH BBISBIATH crieUUPUKY (PUIocohCKUX U
HayYHBIX TPAJAUIMIA OCHOBHBIX MUPOBBIX KYJIBTYP

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHICCKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeTIbHOCTH

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poeCCUOHATBHOH JIeSTENNLHOCTH, CIIOCOOCH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb




Ha HayYHOM f3bIKe (hOPMYIHPOBATH

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONI3yEMOM B COBPEMEHHOH
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

HaquO—TCXHquCKOﬁ

OIIK-3 CnocobeH BbIOMpaTh U (MIIN) penieHus

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI

pazpabarbiBath noaxonsl K pemeHuo Tunosbix |OIIK-3.2  CnocobeH wucmonb30BaTh HMCCIENIOBATEIBCKHE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOIbl IPH PEIICHUH HOBBIX 3ajad, PUMEHSsS 3HAHHS B

ACATCIIBHOCTH, YUUTBIBAA 0COOEHHOCTH U Pa3INIHBbIX o0macTax HayKu (TeXHI/IKI/I)

OrpaHHY4CHUA PA3JIMIHBIX MCTOOB PCIICHNA OIIK-3.3 BrmageeT aHAJIUTHYECKUMHA W BBIYUCIUTEILHBIMU
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO

OIIK-5 Crioco0eH 1 rOTOB K IOBBIIICHUIO BOCIIpHHUMAsA COLUAJIbHBIC, STHUYCCKUEC,
KBaﬂI/I(bI/IKa]_H/II/I, HpO(beCCI/IOHaJILHOMy pocrty u KOH(l)CCCI/IOHaHBHBIe " KYJIBTYPHBIC pa3JINYUs
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM

HpO(l)eCCPIOHaJ'IBHOfI ACATCIbHOCTHU, TOJICPAHTHO | KOJUICKTHUBOM B C(bepe CBOCH npO(’peccpmHaanoﬁ

BOCIIpUHUMAs COLIUAJIBHBIC, STHUYCCKHC, JCATCIIBHOCTU

KOH(ECCHOHANBHBIC U KYIBTYPHBIC pasiuiuus  |OIIK-5.3 CrpeMurcs K MONYy4EHHIO HOBBIX
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATh:
- OCHOBHBIE COBPEMEHHbBIE METOIbI HEHPOKOTHUTHUBHBIX TEXHOJIOTHIA;
- OCHOBHBIEC 00JIaCTH MPUMEHEHUS HEHPOKOTHUTHBHBIX TEXHOJIOTHH.
YMETb:
- TONIb30BATHCS CBOMMH 3HAHUSIMU JUISI TTOCTAHOBKM HOBBIX 33/1a4 B OOJIACTH HEHPOKOTHUTHBHBIX
TCXHOJIOT U,
- COMOCTABIISATH JJAHHBIE MTOyYEHHbIE B PA3HBIX SKCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUIX;
- MPOBOJUTH METOIOJIOTUYECKYIO OIIEHKY 00CYKIaEMBIX PE3yJIETaTOB;
- aHAJIM3UPOBATH COBPEMEHHBIC Pa0OTHI B 00JIACTH HEHPOKOTHUTUBHBIX TEXHOJIOTHIA;
- COOTHOCHUTb HAayUYHBIC U TEXHOJIOTMYECKUE 3a/1a4l B HEHPOKOTHUTUBHBIX HCCIIECTOBAHUAX.
BIAJCTh:

- OCHOBaMH KOMITBIOTEPHOTO aHaJIM3a B 00JaCTH HEHPOKOTHUTHUBHBIX TEXHOJIOTHH;
- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAITNY;

- HAaBbIKAMH HaXO0XICHHA HeO6XOI[PIMOI>i I/IH(I)OpMaL[I/II/I B I/IHTepHeTe B obnactu HeﬁpOKOFHHTHBHBIX

TEXHOJIOTHH;
- HaBbIKAMHM aHAJIN3a YKCIICPUMEHTAIIbHBIX JAaHHBIX.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUeOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Heiiporubpuansie u 9 5 20
HEHPOMHTEIIEKTyaIbHbIE CHCTEMBI.
) HellpokOrTHUTHBHBIE ~ TEXHOJOTMM  Ha 10 5 20
OCHOBE OINTOT€HETHKH.

3HAHUM,




3 OcHOBBI § HEHPOKOMITBIOTEPHBIX 1 5 20
uHTEep(eiicoB.

Hroro yacos 30 15 60

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. Heiiporubpuaneie 1 HEHPOUHTEIUIEKTYaJIbHBIC CUCTEMBI.

Mogenn HeHpOHAIBHBIX KYJIBTYP.

Monenu u3yueHHs: MO3ra in vivo U in vitro. Monenu HelipoHanbHBIX KyabTyp. OOyueHUe B KyIbType
HEUPOHOB. 11aueyHast aKTUBHOCTB B KYJIBTypE HEMPOHOB. JIMHAMUKA CTPYKTYpbI CETH HEUPOHOB.

OOyueHue ¢ TTOAKPEIUICHUEM.

[Mpumepsl Mozpeneit oOyueHHs ¢ TOAKperuieHueM. JIOCTOMHCTBA M HENOCTaTKU. MoJennpoBaHHe
oOyueHnusi. IcCKycCTBeHHBIE HEMPOHHBIE CETH. DBOMIONMOHHOE 00yueHne. CelneKkImoHHoe 00yJeHue.

Teopust orOopa HelpoHHBIX Tpymm. TpeOoBaHus K cucTeMHON Monenu oOydeHus. KoHKypeHums
HEUPOHOB.

Mopnenu HelipoHHBIX cereid. [IpuMepsl Mogeneil HEMpOHHBIX ceTell. JJOCTOMHCTBA U HEOCTATKH.
[IpenukropHsie cETH.

ITpuHLMIBI IPEeAUKTOPHBIX ceTell. Mozenb LieJeHapaBIeHHOIO aallTUBHOIO TIOBEAECHUS.
HckycCTBEHHBINA UHTEIUIEKT.

Tect Tetopunra. McTopust pa3BUTHS HCKYCCTBEHHOTO MHTEIIEKTa. CUMBOJIBHBIC HHTEIUICKTYaIbHbIC
cucteMbl. HelipoOnonoruaeckune Moaeni. AHUMaThl. DBOIOIMOHHAs KubepHeTuka. HelipomopdHbie
CHCTEMBI HCKYCCTBEHHOTO MHTEIUICKTA. | MOpUIHBIC HEHPOIIEKTPOHHBIE CHCTEMBI.

2. HeﬁpOKOFHHTHBHLIC TCXHOJIOTHMH HAa OCHOBC OIITOI'CHCTUKH.

[IpuHIMne! ontoreHeTHKU. MeToabl oNnTUKH. MeTonbl reHeTHKH. VICTOpUS pa3BUTHS ONTOT€HETUKH.
ViydiieHus Kjaccu4eckoro Metosia onrorenetuku. Onrorenernku 1 GMPT.

ITpoueccsl oOyueHnss U maMsATH. MaHumynauuu ¢ namsateio. Co3gaHHe MCKYCCTBEHHOM IaMSATH.
HeiiponereneparuBusie 3a001eBaHuUs.

Cnoco0s1 yYHpaBJICHUA aKTUBHOCTBIO HeﬁpOHOB.

[TocmenoBarenbHOCTh JEWCTBUM Il NPOBEIEHUS ONTONEHETUYECKOro JSKcnepumeHra. Jlpyrue
(KpoMe OINTOreHETHKH) CIOCOObI yNpaBieHHs] aKTUBHOCTHIO 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
HeHpouHTEPPEIHCOB.

TpaHCTeHHBIE )KUBOTHBIE JUISI HEHPOKOTHUTHUBHBIX TEXHOIOT .

[IpuMeHeHNe TpaHCIEHHBIX >KMBOTHBIX B HeilpoOuonorumu. MeTonsl TpaHCIeHe3a: WHBEKIHS B
nponykieyc. IIpeumyiectsa u Hegocratku. MeToasl TpaHCTeHE3a: MHBEKIMSI CTBOJIOBBIX KIJIETOK.
IIpeumymectBa U HenocTaTku. HampaBneHHBIM TpaHCIeHE3 - CO3/aHME HOKAYTOB. YIIpaBIsIEMbIC
Tpancrensl: Cre-cucrema, TetO-cuctema.

Merton nByX(OTOHHOW MHUKPOCKOIIHH.

OcHoBHble mHpuHIMIIBEI MeToma. IIpemmymiecTBa JBYX(OTOHHOM MHKPOCKONMM Ui in  Vivo
BHU3YyaJIM3allM1 aKTUBHOCTH HEPBHBIX KIIETOK.



MeTo/bl ucclieIoBaHUS aKTUBHOCTH HEMPOHOB in Vivo.

Mertozabl HMcclenOBaHMSA AKTUBHOCTH HEHPOHOB in Vivo y OOIPCTBYIOIIMX MHMBOTHBIX WIH Y
MTOJIBUYKHBIX )KMBOTHBIX. | eHETHUECKN KOAUPYEMBIE KaJIbI[UEBBIE CEHCOPHI

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOECKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiTEparypa
1. Ot neiipona x mo3ry [Texct] / x. Hukomic [u ap.] ; mep. ¢ 4-ro anri. usa. nox pexa. [1. M.
bana6ana, P. A. l'manarymmaa .— 3-e u3n. — M. : Ku. gom "JIMBPOKOM", 2012 .— 672 c.

®onp auTeparypsl Kadeaps

2. Heiipon. OOpaboTKa CUTHAJIOB, MJIACTUYHOCTh, MOJEINPOBaHUE. PyKoBOACTBO /o pe.
E.H.Coxonosa u ap. — Tromens: 13a. Tiomenckoro ['ocynapctsenHoro Yauepcurera, 2009.
3. Icuxoduznonorus. Yueounuk mist BY3o0s /mon pen. F0.1. Anekcangposa. — CI16.: [Tutep, 2009.
4. Bennukosckuit b.M. Korautrupnast Hayka. OCHOBBI Iicuxosioruu nozHanus. — M.: Cmeici, 2006.

JlononHuTEIbHAS TUTEpATypa
®onp nuteparypsl Kadeaps

1. IIseipkoB B.b. BBenenne B 00bekTHBHYIO Ticuxonoruto. — M.: UznarensctBo MHCTHTYTA
ncuxosioruu PAH, 2006.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JIEKIIUOHHBIX 3aHATHIX UCIOIB3YIOTCS MYIBTUMEANNHBIE TEXHOJIOTUH, BKIIIOYAsl IEMOHCTPALIUIO
MpEe3EHTALUN.

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

Jis  yCcHemHoro OCBOGHHMS Kypca, NOMHUMO IIOCEIEHHUs JIEeKUWH, OT CTyAeHTOB TpelyeTcs
caMmocTosATeNbHas paboTa B 00beMe He MEHee YeM Te 4Yachl, KOTOPbIE yKa3aHbl Ul KaKIOro paselna
MporpaMMbl. B OCHOBHOM, 3TO BpeMs OTBOIUTCS HA CAMOCTOSATENBHOE TOBTOPEHHUE MAaTEpHAIIa JIEKIH,
YTEHUSl PEKOMEHIOBAHHOM JIMTEpaTypbl U IOATOTOBKY K IIPOMEKYTOUHBIM TECTUPOBAHUSIM, KOTOpPBIE
MPOBOASATCS AJIA TEKYLIET0 KOHTPOJS 3a YCBOGHHMEM Marepuaina. Beero mpeamnonaraeTcsi MpoBECTH 3a
cemectp 3 Tecta. CTyHOEHTBI, YCIEIIHO IMpoIIeamne Bce (OPMbI MPOMEKYTOUHOTO KOHTPOIIS,
JOIYCKAOTCA K cJladye DK3aMeHa M0 TUCLUIUIMHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: CHHXpOTPOHHBIE U HEUTPOHHBIE METO/BI UCCIIEIOBAHUN
Du3TEX-1IKOIAa TPUPOAONOAOOHBIX, INIA3MEHHBIX U SIIEPHBIX TexHOoJoruid uMm. U.B.
Kypuatosa
Kadeapa ryMaHUTAPHBIX AUCIUILIIHH

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpadoTunk: K.B. AnoxuH, 1-p ¢u3.-mat. Hayk, npodeccop, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-5 CnocoGen aHanu3upoBaTh U yUYUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.2 Cnocoben ompenenith  TEOpEeTHYECKOE U
MPAaKTUYECKOE 3HAuYCHUE KYJIBTYPHO-SI3BIKOBOTO (akTopa
IPU B3aUMOJEHCTBUY PA3IUYHBIX GHIOCOPCKUX M HAYYHBIX
Tpaauuui

VYK-5.1 CnocobeH BBISBIATH crieUUPUKY (PUIocohCKUX U
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYP

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW  NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTs ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHOHaTBHON e TEBHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Crocoben aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 00IACTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHUTEIHLHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-5 CriocoOeH 1 rOTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHEIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuusl

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JIEeSITEJIbHOCTHU

HaBBIKOM
chepe cBoel

PYKOBOJCTBA  MaJbIM
npodeccuoHaIbHON

OIIK-5.3 CrpemMuTcs K TMONXYYEHHIO HOBBIX
po(eCCHOHATBHOMY M IMYHOCTHOMY POCTY

3HAHWUH,




2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3ydeHus AMCIUTUIMHBI « HepOKOTHUTHBHBIE TEXHOJIOTHI» 00yYaIONIUICS JOIDKEH:

3HATh:
- OCHOBHbIE COBPEMEHHbIE METO/Ibl HEHPOKOTHUTUBHBIX TEXHOJIOTHIA;
- OCHOBHBIE 00JIaCTH IPUMEHEHUSI HEHPOKOTHUTUBHBIX TEXHOJIOTHIA.
yMeThb:
- TIOJIb30BAaThCSl CBOMMHM 3HAHMSAMH JUIS TTOCTAHOBKHM HOBBIX 3a7[ad B 00JAaCTH HEWPOKOIHUTHBHBIX
TCXHOJIOT U,
- COIIOCTABIIATH JaHHBIE TIOJIyYCHHBIE B Pa3HBIX IKCIICPUMEHTAJIBHBIX UCCIIEIOBAaHUSAX;
- IPOBOJIUTH METOJJOJIOTUYECKYIO OLIEHKY 00CYKIaeMbIX Pe3yJIbTaToOB;
- QHAJIM3UPOBATh COBPEMEHHbIE PAOOTHI B 00JIaCTH HEHPOKOTHUTUBHBIX TEXHOJIOTHIA;
- COOTHOCHUTH HayYHBIE W TEXHOJIOTHYECKHE 33/1a91 B HEHPOKOTHUTUBHBIX HCCIICAOBAHUSX.
BJIA/IETh:
- OCHOBaMH KOMITBIOTEPHOTO aHaJIM3a B 00JaCTH HEHPOKOTHUTHUBHBIX TEXHOJIOTHH;
- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;
- HaBBIKAMH HaXOXXICHUS HEOOXOMMMO# mH(popManmu B MHTepHETe B 00NAaCTH HEHPOKOIHUTHBHBIX
TEXHOJIOTHH;
- HaBBIKAMH aHAJIM3a YKCTIEPUMEHTATBHBIX TaHHBIX.

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

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHHM ONPOC MO TeMaM MPEbIIyIINX
3aHATUH 110 TEME IPOLLION JIEKI[MU WIIU B KOHIIE 3aHATHS 110 [IPOMJICHHON TEME.



3. llepeyeHb THUMOBBIX KOHTPOJIBLHBIX 3aaHMii, MCHOJb3YeMbIX /IJs OLEHKH 3HAHMIA,
YMeHUil, HABbIKOB

[IpomMexxyTouHast arrecrauus Mo JuCUUIUIMHE «HelpOKOTHUTUBHBIE TEXHOIOT UM
OCYIIECTBIISICTCS B opMe IK3aMeHa. DK3aMeH ITPOBOJIUTCS B YCTHOM dopme.

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB

CoNoOR~WNE

[EEN
o

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Wutepdeiicol Ha ocHoBe D1

[TprHIMIIBI HEMHBA3UBHBIX UHTEP(EHCOB.

[TpuHIUIIBI HTHBA3UBHBIX HHTEP(EHCOB.

[TprMeHeHne TpaHCTEHHBIX KUBOTHBIX B HEHPOOHOJIOTHH.

MeTto1bl TpaHCTeHE3a: MHBEKLUSA B IpoHyKIIeyc. [IpenmyniecTBa U HEJOCTAaTKH.

MeTtoapl TpaHCcreHes3a: HHbEKIUS CTBOJIOBBIX KJIETOK. [IpenMyiecTsa 1 HEIOCTATKH.
HamnpapieHHBIN TpaHCTeHE3 - CO3/JaHUE HOKAYTOB.

VYnpasnsembie Tpancrensl: Cre-cuctema, TetO-cucrema.

Meton nByx¢hoTOHHON MuKpockonuu. OCHOBHBIE NPHUHIUNBI MeTonaa. llpemmymiecTBa
JIBYX(OTOHHOM MUKPOCKOIMHU IS i VIVO BU3yalIM3allii aKTUBHOCTH HEPBHBIX KJIETOK.

. MeTrobl ncciiefoBaHMs aKTUBHOCTH HEMPOHOB in Vivo y OOAPCTBYIONIMX KUBOTHBIX WIH Y

IIOJIBUKHBIX )KMBOTHBIX.
['eHeTHYECKU KOMPYEMbIE KaJIbLIUEBBIE CEHCOPBI.

B 4em cocTONUT NPUHLIKAII ONITOr€HETUKU?

[IpyMeHeHrEe ONTOreHETUKU [TPU U3YYEHUH MEXaHU3MOB OOyUYEHUS U TIaMSITH.
[IpuMeHeHHEe  ONTOrCHETHKM TPU  H3YYEHMH MEXaHU3MOB  HEHpPOAEreHEpaTUBHBIX
3a00JI€BaHUH.

VydieHus Ki1acCu4ecKOro METoa ONTON€HETHKY.

Onrorenernka u GMPT.

[TocnenoBarenbHOCTh AEUCTBUN [UIsl TPOBEIEHUS ONITOI€HETUYECKOIO HKCIIEPUMEHTA.
pyrue (kpoMe ONTOreHETUKH) CIOCOObI YIIPaBIEHNUs aKTUBHOCTBIO HEHPOHOB.
XeMOreHeTuka.

MexaHnu3M pabOThI OTICHHOBBIX OEJIKOB.

Monenu u3ydeHust Mo3ra in vivo | in vitro.

Monenn HeHpOHAIBHBIX KYJIBTYP.

OOyueHnue B KyJIbType HEHPOHOB.

ITayeyHast akTUBHOCTb B KYJIBTYPE HEUPOHOB.

OOyueHue ¢ NoJKpenIeHUEM.

MonenupoBanue 00y4yeHUsl.

HckyccTBEHHBIE HEPOHHBIE CETH.

OBOJIIOIMOHHOE 00yUYEHHE C MOJIKPEIIIICHUEM.

CenexkMoHHOE 00y4eHHe.

Teopust oT60pa HEMPOHHBIX IPYIIL.

TpeboBaHMs K CUCTEMHOM MosienH 00yUEeHHUS.

Mopenn HEUPOHHBIX CETEN.

[TpenukTOpHBIE CETH.

Monensb 1eneHanpaBIeHHOr0 aJallTUBHOTO MTOBEACHHUS.

M cKycCTBEHHBINM UHTEIIEKT.

Tect Twropunra.

HcTopus pa3BUTHS HCKYCCTBEHHOIO MHTEJUIEKTA.

CHUMBOJIbHBIE UHTEIJIEKTYaIbHbIE CUCTEMBI.

HetipoOuonornyeckue MoJIeNu.

AHHMATBHI.

OBOIIOLIMOHHASL KHOEPHETHKA.

HeiipomopdHbIe crucTeMbl HCKYCCTBEHHOTO MHTEIIEKTA.

['n6puaHbIe HEHPOIIEKTPOHHBIE CUCTEMBI.



IIpumepsnl OnJieTOB

Bujer Nel

1. HWnrepdetics Ha ocHOBe DO
2. Tl'enernyecku KOJUpyeMble KalblUEBBIE CCHCOPHI.

Bujaer Ne2

1. IlpuMeHeHue TPaHCTEHHBIX KUBOTHBIX B HEHPOOHOIOTHH.
2. IladyeuyHast akTUBHOCTD B KYJIbTYPE HEHPOHOB.

Buiaer Ne3

1. TIpuHUUWTIBI HEMHBA3UBHBIX HHTEPQEICOB.
2. DBOJIIOIMOHHOE 00YYEHHE C TIOJIKPEIICHUEM.

4. Kputepuu oueHUBaHUS

Ornenka

bamel

Kpurepun

OTJIMYHO

10

BricraBnsiercss  CTyleHTy, IOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTH3UpPOBaHHbIE, INIyOOKHE
3HaHUA Y4eOHOM  mIporpaMMbl  JAMCLMILIUHBL,
IIPOSBIIAIOIEMY MHTEPEC K JAHHOW NpPEeAMETHON
o0nacTv,  IPOJAEMOHCTPUPOBABIIEMY  YMEHHUE
YBEPEHHO M TBOPYECKM IPUMEHATh MX Ha
MPaKTUKE IPH PELUICHUH KOHKPETHBIX 3ajad,
cBOOOJIHOE U MPABUIIBHOE OOOCHOBAHUE MPUHATHIX
pelIeHui.

BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMAaTU3WPOBAHHbIE, TIyOOKHE
3HaHUS Y4eOHOH MporpaMMbl JUCHUIUIUHBL U
YMEHHE YBEPEHHO NMPUMEHSATh UX HA MPAKTUKE NPU
pelIeHUH KOHKPETHBIX 3ajay, CBOOOJHOE U
IIPaBUJIbHOE 0OOOCHOBAHUE NMPUHSATHIX PEHICHUH.

BeicTaBisgiercs  CTyACHTY, IOKa3aBIIEMY
BCECTOPOHHME, CHCTEMaTU3WPOBAHHbIE, TIyOOKHe
3HaHUS Y4eOHOH MporpaMMbl JUCHUIUIMHBL U
YMEHHUE YBEPEHHO IIPUMEHATh X HA MPAKTUKE MPU
pElICHMH  KOHKPETHBIX  3a4a4d, IPaBHIBHOE
000CHOBAaHHE MPHUHATHIX PEIICHUN, C HEKOTOPBHIMU
HEJIOYETaMH.

XOPpOLIO

BricTaBnsiercss CTyZneHTy, €cid OH TBEPJO
3HaeT Marepuall, TIPaMOTHO M IO CYILIECTBY
U3JlaraeT ero, yMeeT NPHUMEHSATb IOJIyYeHHbIE
3HAHUS HA MPAKTUKE, HO HEJOCTaTOUYHO I'PaMOTHO
00OCHOBBIBAET MOJIyYEHHBIE PE3YJIbTATHI.

BricTaBnsercss CTyIeHTy, €ClId OH TBEpAO
3HAaeT Marepuaig, TPaMOTHO U TO CYIIECTBY
M3JIaraeT €ero, yMeeT MPUMEHATHh IOJIyYeHHbIE
3HAHMS Ha MPAKTUKE, HO JOMYCKAeT B OTBETE WIIH B
pEIIeHNH 3a]1a4 HEKOTOPbIE HETOYHOCTH.

BricraBnsercs CTYACHTY, €ClIn OH B




OCHOBHOM 3HAC€T Mare€puaja, TIpaMOTHO H IIO
CymeCTBy H3jaract ero, ymeer MNpUMCHATb
IMOJIYYCHHBIC 3HAaHWA Ha IIPaKTHUKE, HO JOIIYCKACT B
OTBCTC WJIM B PCIICHHU 3aJdad JOCTAaTOYHO
0OJIBIIIOE KOJIMYECTBO HETOYHOCTEN.

4 BricTaBnsiercss  CTyA€HTY, TMOKa3aBIIEMY
dbparMeHTapHBIH, pa3pO3HEHHbIN XapakTep
3HaHUH, HEJI0OCTATOYHO MPaBUJIbHBIE

dbopMynupoBKH 0a30BbIX MOHATHH, HapYIICHUS
JIOTUYECKON TMOCJIEIOBATEIbHOCTH B H3JI0KEHUU
IPOrpaMMHOT0 MaTrepuaia, HO TIpPH OSTOM OH
OCBOUJI OCHOBHBIE Pa3/ielibl y4eOHON MPOTrpaMMBl,
HeoOXOoIuMBbIe MJi1 JalibHEHIIero oOydeHus, U
MOXXET TPUMEHSATH TOJYyUYECHHbIE 3HAHUSA 10
o0pa3ily B CTaHAapTHOM CUTYalUHU.

yJIOBJIETBOPUTEIIHHO

3 BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
(dparMeHTapHbIiH, pa3pO3HEHHBIN Xapakrep
3HAHUH, JOIIyCKaOUIEMy OLIMOKH B
¢dopMynupoBKax ©0a30BbIX MOHATUN, HapYIICHUS
JIOTUYECKON IIOCIEN0BAaTENBHOCTH B H3JI0KEHUU
OporpaMMHOTO  MaTepuana, cinabo  BlameeT
OCHOBHBIMHM  pa3/iellaMd  y4eOHOH Iporpammsl,
HEOOXOIUMBIMU JUIsl JlaibHeHero oOydyeHus u ¢
TPYAOM IPHUMEHSET IOIY4YCHHBIE 3HAHMS JAXKE B
CTaHJIAPTHOM CUTYAIUU.

2 BeicTaBisiercss cTyJeHTy, KOTOpPBI HE 3HaeT
OoJbIlIEl YaCTH OCHOBHOI'O COJEpKaHUS y4eOHOI
IporpaMMbl  JTUCHMIUIMHBI, JONYCKAaeT TIpyOble
OIMOKK B (GOPMYTUPOBKAX OCHOBHBIX IMPUHIIUIIOB
U HE yMeeT MCIOJIb30BaTh IOIYUYECHHbBIE 3HAHUS
IIPU PEIICHNUU TUIIOBBIX 3a/1a4.

HCYHOBJICTBOPUTCIIBHO

1 BeIcTaBisercs CTyIeHTY, KOTOPBII HE 3HAET
OCHOBHOT'O COJIEp)KaHUsl y4yeOHOHl mporpammbl
JUCIUIUIMHBI, JOMYycKaeT rpyOeinine omuOKku B
(bopmynupoBKax 6a30BbIX NOHATUI TUCIMITIIMHBI U
BOOOIIlE HE HMEET HABBIKOB PEIIEHUS THUIOBBIX
IIPAKTUYECKUX 3a7ad.

5. MeTtoauyeckue MaTepuasibl, onpeesiomue NpomueIypbl OHeHHBAHUS 3HAHUI, YMeHMI,
HABBIKOB U (MJIM) ONBITA JeATeJbHOCTH

[Ipu npoBeneHuu »sk3aMeHa oOydaromieMmycsl mpefocTaBisercss He MeHee 40 MHMHYT Ha
noAroToBKy. Onpoc mo OUIeTy U OTBETHI Ha JOMOIHUTEIbHBIE BOIIPOCH! HE TOJKHBI IPEBBIIIATH
JIBYX aCTPOHOMHMYECKUX 4acoB. [1o 3aBepIlIeHnN OTBEIEHHOTO Ha OIPOC BPEMEHH, IK3aMEHATOp
JIOJDKEH BBICTaBUTH 00yYarOIIEeMycsl OLIEHKY.




