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: [IpuponononoOHble TEXHOIOTUY U OMOMUMETHYECKUI TU3aiiH MaTepHUAJIOB H CUCTEM
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 coctaBui: O.E. CBapHuk, KaH 1. ICHXOJ. HayK, podeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl TyMaHuTapHbeIX aucuumuiund 31.03.2025



AHHOTANMA

HCJII/I " 3aJa41 JUCHUILIIIMHBI: O3HAKOMUTBCA C OCHOBHBIMH MCTOdaMH HCﬁpOKOFHPITPIBHbIX I/ICCJICI[OBaHI/II\/'I,
BKJIIOYAs aHAJIM3 3JIEMCHTOB MO3ra U CBA3CH MCXKAY HUMU, PCTUCTPALIUN, CTUMYJISIIUN U MHAKTHUBAIIUN KIICTOK

N  KICTOYHBIX CHCTEM,

aHaJin3a aKTHUBHOCTHU ICJIOro Mo3ra B KOTHHTHUBHBIX 3aJadyaX MW MCETOIBI

MaTeMaTH4YeCKOro MOACITUPOBAHNS HEHPOHHBIX CHCTEM M KOTHUTHUBHBIX IIPOLECCOB, a TAKXKE - IPUOOpEeTEeHUE
0a30BbIX 3HAHWH B O0NACTH HEWPOKOTHUTHUBHBIX TEXHOJOTHHA. Bo Bpemsi 00ydeHHS CTYACHTHI H3Y4aroT
MeXaHU3Mbl pabOTHl YEIOBEUECKOIO MO3Ta, IICUXUKH U KOMMYHHUKAIMM MEXIY JIIOAbMU M Ha OCHOBE 3THX
UCCIIeJOBaHUN pa3pabaThIBalOT HOBBIE TEXHOIOTHH.

1. lean u 3apa4n

eap AUCUUIIMHBI
- (dopmupoBaHne y CTyIEHTOB
HEUPOKOTHUTUBHBIX TEXHOJIOTHUM.

33]13‘[1/[ JAUCHUIIINHBI

CUCTCMBI

Hay4HbIX HpeHCTaBHeHI/Iﬁ (6} BO3MOXHOCTAX

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

- OCBOCHHUE METOAMYECKON U METOJIOJIOTUIECKON 0a3bl HEUPOKOTHUTHUBHBIX TEXHOJIOTHIA,

- 3HAKOMCTBO C OCHOBHBIMH PE€3yJbTaTaMH OTEUECTBEHHBIX U 3apyOeKHBIX padOT MO MCCIIEIOBAHHIO
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 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMau

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEAM KaK ITOCJIEIOBAaTEILHOCTE IIIaros,
MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OLEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESTENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIBbHOCTH

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

VK-5.2 Cnocoben  ompenenith  TEOpEeTHYECKOE U
MPAaKTUYECKOE 3HAUEHHE KYJIBTYPHO-A3BIKOBOTO (aKTopa
IPU B3aUMOJEHCTBUY PA3IMYHBIX (GHIOCOPCKUX M HAYYHBIX
Tpaauuui

VYK-5.1 CnocobeH BbIBIATH crieMUPUKY (puimocopckux u
HayYHBIX TPAJAUIMIA OCHOBHBIX MUPOBBIX KYJIBTYP

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

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3y/bTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpHU
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 COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb




Ha HAYYHOM sI3bIKe ()OPMYITUPOBATh
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3THUINS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

HaBBIKOM
cepe  cBoeit

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

PYKOBOJICTBA  MAaJIbIM
npodeccroHaIbHON

OIIK-5.3 CrpeMutrcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

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

B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATb.

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

YMETb:
- TIOJIb30BAaThCS CBOMIMHU 3HAHHUSMU JIJIsI
TCXHOJIOT U,

IIOCTAaHOBKM HOBBIX 3aJa4 B obnactu HGprOKOFHI/ITHBHLIX

- COIOCTABJIATh JaHHBIE IIOJTYUYECHHBIE B Pa3HbIX IKCIIEPUMEHTAIbHBIX UCCIIEI0BaHUSAX;

- IPOBOJUTH METOAOJIOTHYECKYIO OLIEHKY 00CYKIaeMbIX PE3yJIbTaTOB;

- QHAJIM3UPOBATh COBPEMEHHbIE PAOOTHI B 00JIaCTH HEHPOKOTHUTUBHBIX TEXHOJIOTHIA;

- COOTHOCUTB Hay4HBIE ¥ TEXHOJIOTMYECKHUE 337a4l B HEPOKOTHUTHUBHBIX MCCIIEA0BAaHUSAX.

BJIAJIETh:

- OCHOBaMH KOMITBIOTEPHOTO aHaJIM3a B 00JaCTH HEHPOKOTHUTHUBHBIX TEXHOJIOTHH;
- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAITNY;
- HaBBIKAMH HaXOXKICHUS HEOOXOmMMO# mH(popManmu B MHTepHEeTe B 00NAaCTH HEHPOKOIHUTHBHBIX

TEXHOJIOTHH;

- HaBbIKaMHU aHaJIn3a SKCIICPUMCHTAJIbHbIX JTaHHBIX.

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.
) HellpokOrHUTHBHBIE ~ TEXHOJOTMM  Ha 10 5 20
OCHOBE OINTOT€HETHKH.




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 Mozeneir oOydenus ¢ monmkperuieHueM. JlocTomHcTBa M Hepocrarku. MopenupoBaHue
oOyueHnusi. IcCKycCTBeHHBIE HEMPOHHBIE CETH. DBOMIONMOHHOE 00yueHne. CelneKkImoHHoe 00yJeHue.

Teopust orOopa HelpoHHBIX Tpynn. TpeGoBaHus K CHCTEMHOW Mozenu oOydeHusi. KoHKypeHIus
HEUPOHOB.

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

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

Tect Trropunra. Uctopus pa3BuTHs HCKyCCTBEHHOTO UHTEIUIEKTa. CUMBOJIbHBIE HHTEIJICKTYaIbHBIC
cucteMbl. HelipoOnonoruaeckune Mojeni. AHUMAThl. DBOJTIOIMOHHAs KnOepHeTuka. HelipomopdHbie
CHCTEMBI UCKYCCTBEHHOTO MHTEIJIeKTa. [ MOpuaHbIe HEHPO3IEKTPOHHBIE CUCTEMBI.

2. HeﬁpOKOFHHTHBHLIC TCXHOJIOTHMH HAa OCHOBC OIITOI'CHCTUKH.

[IpuHIMnBl onTOreHETUKU. MeToasl ONTUKHA. MeToapl TeHeTHKH. VIcTopHs pa3BUTUSA ONTOIEHETHKH.
ViydiieHus Kjaccu4eckoro Metosia onrorenetuku. Onrorenernku 1 GMPT.

[Tpoueccsl obyuyeHnss u mamsaTd. MaHumynanuu ¢ naMmathio. Co3laHMe HMCKYCCTBEHHOW MaMsTH.
HeiiponereneparuBusie 3a001eBaHuUs.

Cnoco0s1 yYHpaBJICHUA aKTUBHOCTBIO HeﬁpOHOB.

[TocnenoBarebHOCTh JEUCTBUM U1l NPOBEAEHUS ONTOIEHETUYECKOTO JKcrnepuMmeHTa. [lpyrue
(KpoMe ONTOTeHETHKH) CIOCOOBI YIPABICHHUS aKTMBHOCTHIO HEHPOHOB. XeMOreHeTHKa. MexaHnu3M
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 ~ OTHENBHBIX  HEUpPOHOB.  Buael  aktuBHOCTH.  IIpuHIUIIBL
HeHpouHTEPPEIHCOB.

TpaHCTeHHBIE )KUBOTHBIE JUISI HEHPOKOTHUTHUBHBIX TEXHOIOT .

[IpuMeHeHne TpaHCIEHHBIX >KMBOTHBIX B HeipoOuojoruu. MeTonsl TpaHCreHe3a: HMHBEKUHSA B
nponykieyc. IIpenmymectsa u HegocTarku. MeToabl TpaHCI€HE3a: UHBEKLUS CTBOJIOBBIX KJIETOK.
[IpeumymectBa U HemocTaTku. HampaBneHHBI TpaHCTEHE3 - CO3JAAHHME HOKAayTOB. YIpaBIsiEMbIC
Tpancrensl: Cre-cucrema, TetO-cuctema.

Merton nByX(OTOHHOW MHUKPOCKOIIHH.

OcHoBHble mHpuHIMIBL Merofa. IlpemmymecTBa IBYX(OTOHHOM MHUKPOCKONMH MJs in  Vivo
BHU3YyaJIM3allM1 aKTUBHOCTH HEPBHBIX KIIETOK.



MeTo/bl ucclieIoBaHUS aKTUBHOCTH HEMPOHOB in Vivo.

Mertozabl HcclenoBaHMS AKTUBHOCTH HEHPOHOB in Vivo y OOAPCTBYIOUIMX JKHMBOTHBIX HIH 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  yCcHemHoOro OCBOGHHMS Kypca, IOMHMO MOCEWIECHHUs JIEKUUi, OT CTYIEHTOB TpelyeTcs
caMmocTosATeNbHas pabora B 00beMe He MEHEe YeM T€ 4achl, KOTOpbIE YKa3aHbl JUIl KaXJIO0Tro pasziena
MporpaMMbl. B OCHOBHOM, 3TO BpeMs OTBOIUTCS HA CAMOCTOSATENBHOE TOBTOPEHHUE MAaTEpHAIIa JIEKIH,
YTEHUSl PEKOMEHIOBAHHOM JIMTEpaTypbl U IOATOTOBKY K IIPOMEKYTOUHBIM TECTUPOBAHUSIM, KOTOpPBIE
MIPOBOASTCS AJI TEKYIIEro KOHTPOJS 32 yCBOEHHEM MarepHana. Becero mpezamnosnaraercs MpoBECTH 3a
cemectp 3 Tecta. CTyAeHTHI, YCHEIIHO Hpomeamue Bce (OPMBI MPOMEXKYTOYHOTO KOHTPOJI,
JOIYCKAOTCA K cJladye DK3aMeHa M0 TUCLUIUIMHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: [TpuponomnogoOHbIe TEXHOIOTHH 1 OMOMUMETHYECKHUI TN3aifH MaTepraioB U CUCTEM
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
Kadeapa ryMaHUTAPHBIX AUCIUILIIHH

Kypc: 1

KBaJIMpUKALUS: MarucTp

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

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



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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

VYK-5.2 Cnocoben ompenenith  TEOpEeTHYECKOE U
MPAaKTUYECKOE 3HAUEHHE KYJIBTYPHO-A3BIKOBOTO (aKTopa
IPU B3aUMOJEHCTBUY PA3IUYHBIX GHIOCOPCKUX M HAYYHBIX
Tpaauuui

VYK-5.1 CnocobeH BbIBIATH crieMUPUKY (pumocopckux u
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYP

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

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
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 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBaHUH B o0jacth  cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMUYHBIX 00IACTIX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
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 COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuusl

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JIEeSITEJIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOJCTBA  MaJbIM
npodeCCHOHANTBHOM

OIIK-5.3 Crpemurcs K TOIYyYEHHUIO HOBBIX
po(eCCHOHATBHOMY M IMYHOCTHOMY POCTY

3HAHWH,




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:
- TI0JIB30BAaThCS CBOMMM 3HAHUSMM JJIsI MOCTAHOBKM HOBBIX 3a/1ad B 00JacTH HEHPOKOIHUTHBHBIX
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 nensx Tekymero KOHTpOJs yCIEBAEMOCTH MPEAYCMOTPEH KpaTKWK ONMpOC MO TeMaM MpEeAbIAYIINX
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
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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 in ViVO BU3yalIM3allii aKTUBHOCTH HEPBHBIX KJIETOK.

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

HOJIBUKHBIX )KHUBOTHBIX.
['eHeTHYECKU KOMPYEMbIE KaJIbLIUEBBIE CEHCOPBI.

B yeM cocTOUT NpUHIMIT OITOT€HETUKU?

[IpyMeHeHrEe ONTOreHETUKU [TPU U3YYEHUH MEXaHU3MOB OOyUYEHUS U TIaMSITH.
[lpuMeHeHHe ONTOrE€HETMKM NpU  M3YyYEHHH MEXaHU3MOB  HeiponereHepaTuBHBIX
3a00JI€BaHUH.

VYiydiieHus KJIacCu4eckoro MeTo/1a ONTOr€HETHKH.

Onrorenernka u GMPT.

[TocnenoBarenbHOCTh ACHCTBUH JUIs TPOBEAEHUS ONTON€HETUUYECKOr0 SKCIIEPUMEHTA.
pyrue (kpoMe ONTOreHETUKH) CIOCOObI YIIPaBIEHNUs aKTUBHOCTBIO HEHPOHOB.
XeMOreHeTHKa.

MexaHu3m paboThl OTICHHOBBIX OCJIKOB.

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.

Mopnenn HEHpOHHBIX CETEM.

[TpenukTOpHBIE CETH.

Monensb ieneHanpaBIeHHOTO aJalTUBHOTO MOBEACHHUS.

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.

BricTaBnsieTcss  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 CTyZleHTy, €cid OH TBEpJO
3HAaeT MarTepuall, TIpPaMOTHO 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 CUTYAlIUH.

YOBJIETBOPUTEIHHO

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  TUCHMIUIMHBI, JONYyCKaeT 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. Metoauueckue MaTepHualibl, ONpe/e/siiolue NpoueIypbl OlleHUBAHUS 3HAHUI, YMEHUId,
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.




