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: KornuruBnas HeiipoHayka

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

[Iporpamma obcyxeHa Ha 3aceqannu Kadeapsl TyMaHUTapHBIX AUCHUILTHH 27.12.2021



AHHOTANMA

Llenpro aHHOW MUCHUIUIMHBI SBISETCS (POPMHUPOBAHUE MPEACTABICHHH O KOTHUTHBHOM HEWpOHayKe Kak O
MEXTUCIUILITMHAPHON 00JIaCTH 3HAHUS, a TaKkKe IpruodpeTeHue 0a30BbIX 3HAHWH B 00JIaCTH HEMPOHAYKU.

Kypc mocesimien o0mmum BompocaM TOCTPOSHUS KOTHUTHUBHBIX MOJENEH, WX aHaIM3y W BepU(UKAIUU 10
JIAHHBIM HaONIOJICHUS JUJISl PElieHHs] MIMPOKOTO Kiacca (DyHJaMEHTaJbHO-HAYYHBIX W TMPHUKIAJAHBIX 3a/1ad.
3HaYUTEIIEHOE BHUMAHHUE Y/EISIETCSI COBPEMEHHBIM METOAaM 0O0paOOTKH OOJNBIIMX MAaCCHBOB JJAHHBIX, B TOM
quclie: BRIOOPY HAIEKHBIX KOTHUTHBHBIX KPUTEPUEB U ONTHUMAILHBIX METOJIOB PEIICHUS! PAa3IIUYHBIX 3ajad,
WCXOJ U3 PE3YJIBTATOB, MOJIYYCHHBIX B PE3yJIbTaTe IKCIEPUMEHTa, TACCUBHOTO HAOIIO/IEHHUs, BEIOOPOYHOTO
oOciieZloBaHMs, a TakKe W3 KOHTPOJIMPYEMBIX TEPCHEKTHBHBIX MM PETPOCHEKTHBHBIX BBIOOPOK;
paccMarpuBaroTCs MPOOIEMBl KOTHUTHBHOTO KOHCTPYHUPOBAHHS METO/IJAMU MAIIMHHOTO OOYYCHHUS.

1. leau u 3apauu

eap AUCUMNIIMHBI
- IO3HAKOMUTH CTYACHTOB C HEHPOHHBIMA OCHOBAMH KOTHUTHUBHOU JIEATEIHLHOCTH,

- 00CYIUTh TEOPETUUECKUI M IKCIIEPUMEHTAIBHBI MaTepuall MHPOBOW COBPEMEHHOI HEHpOHAyKH,
HEHpOOHONIOTHH U HEUPOPHU3NOIOTHH;

- PacCMOTpETh HepeIIeHHbIE POOIeMbl HEHpOHaYKH;
- IPUBECTH OCHOBHBIE METObI OTYYEHHUS IKCIIEPUMEHTAIbHBIX TaHHBIX.

3agaun AUCOMIIHHBI
- OCBOCHHE METOUYECKOM U METOJOJIOTHUECKON 0a3bl KOTHUTUBHOW HEMPOHAYKH;

- 3HAKOMCTBO C OCHOBHBIMM pE3yJIbTaTaMU OTEUECTBEHHBIX M 3apyOEKHBIX PabOT MO HCCIIEIOBAHHIO
MO3Ta, CBSI3aHHBIX C pa3paboTKoii MpobaeM KOTHUTHBHON HEHPOHAYKH;

- (hopMupoBaHue MPEACTaBICHUN O MPUKIATHOM 3HAYCHUH KOTHUTUBHON HEHPOHAYKH.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(OPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

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

YK-5 CniocoGeH aHanu3upOBaTh H yUUTHIBATh
pa3Hoo0pa3ue KyabTyp B IpOLECCE
MEKKYJIBTYPHOTO B3aUMOACHCTBHS

VK-5.2 Cnocoben  ompenensth  TEOpEeTHYECKOE U
MPAaKTUYECKOE 3HAuYCHUE KYJIBTYPHO-SI3BIKOBOTO (akTopa
IPU B3aUMOJEHCTBUY PA3IMYHBIX GHIOCOPCKUX M HAYIHBIX
Tpaauuui

OIIK-1.1 3HaeT W cHocoOEGH  HCIONbL30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoii pynnamenransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHATBHOM e TEIbHOCTH

OIIK-1.3 [ToHnMaeT MeXAUCLIUILIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
peleHun 3a1a4 NpoQecCuOHATBHON AEATENbHOCTH




OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHoOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

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

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl NPH PEIICHUN HOBBIX 3a]a4, PUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-5 CriocobeH 1 roTOB K ITOBBIILIEHHIO

kB (puKaIy, MpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHIUS

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

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
chepe  cBoelt

PYKOBOJICTBA  MAaJIbIM
npodeccruoHambHOM

OIIK-5.3 CrpeMurcss K TIOIXYYECHHUIO HOBBIX 3HAHHM,

IpoQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaroNInecs J0KHBI

3HATb.

- OCHOBHBIE CTPYKTYpHbIE U (YHKLIMOHAJIbHBIE XapaKTEPUCTUKU HEPBHBIX KIIETOK;

- OCHOBHbI€ ITPUHLIUIIBI CTPOCHUS U CUCTEMHON OpraHu3aliy FOJIOBHOIO MO3Ta;

- OCHOBHBIE COBPEMEHHBIE METOABI UCCIIEOBAHNSI HEHPOKOTHUTHBHBIX ITPOLIECCOB;

- OCHOBHBIE TEOPUH O HEPBHBIX OCHOBAX KOTHUTUBHBIX (DYHKITHIA;

- OCHOBHBIE PE3yNbTaThl COBPEMEHHBIX SKCIEPUMEHTAIBHBIX Pa3paboTOK B 00JacTH KOTHUTHUBHOU

HEUPOHAYKH.
YMETb:

- IIOJBb30BaTbCsa CBOMMM 3HAHMAMHKW OJIsI ITIOCTAHOBKKM HOBBIX 3aJa4d B 00JIaCTH KOTHUTHBHOM

HEUPOHAYKH;

- COIIOCTABIISITh JAHHBIE, TOJyUYEHHBIE B PA3HBIX SKCIIEPUMEHTAIBHBIX HCCIIETOBaHUAX;
- IPOBOIUTH METOJJOJIOTUYECKYIO OLIEHKY 00CYKIaeMbIX PE3yJIbTaToOB;

- aHAJIM3UPOBATH COBPEMEHHBIE Pa0OTHI B 00JIACTH HEHPOKOTHUTHUBHBIX HAYK;

- (hopMyIHPOBATh 33/1a4U U MHTEPIIPETHPOBATH PE3yIbTaThl HEHPOKOTHUTUBHBIX SKCIIEPUMEHTOB;
- COOTHOCUTB Hay4HBIE ¥ TEXHOJIOTMYECKHUE 337a4l B HEPOKOTHUTHUBHBIX MCCIIEA0BAaHUSAX.

BJIAJIETh:

- OCHOBaMH KOMIIBIOTEPHOTO aHaJIM3a TIOBEICHHUS U HEHPOKOTHUTHBHBIX IIPOLIECCOB;

- HaBBIKAMH OCBOCHHS OOJIBIIOT0 00beMa HH(POPMAIIHH;

- HaBbIKAMH HaXOXJICHUS] HEOOXOAMMOI HelpooHuonornieckoit nudopmanuu B MiHTEpHETE;
- HaBBIKAMH Pa0OTHI Ha HEHPOOMOIOTHIECKOM 000PYIOBaHHH;

- HaBBIKaMH PabOTHI C IOBEJJCHUEM JKUBOTHBIX;

- HaBBIKAMH aHAJIM3a YKCIIEPUMEHTAIBHBIX TAHHBIX.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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




TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 MeTtozas! HEMpOHAYK. 10 5 20
2 Konnekrom mo3sra. 10 5 20
Heiipon: CBOMCTBA. CTpOCHHUE,
3 P ’ P 10 5 20
aKTUBHOCTb.
Hroro wacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. MeToap! HeiflpoHayK.

Mertonpl W3y4eHUs] aKTHBHOCTH OTHENbHBIX HEHpPOHOB. Perucrpamusi MMITyJbCHOH aKTHBHOCTH
HEHpPOHOB. MyIBTHANEKTPOAHAS perucrpanus. Perucrpanus MeTaOOIMUEeCKOW M TEHETHUYECKOH
AKTUBHOCTH HEHWPOHOB. Crumynsnusi y4acTkoB Mo3ra. JIokajbHbIE MOBPEXACHUS MO3ra.
leneTnvecky M3MeHEHHbIE )KUBOTHBIC. HeMHBa3MBHBIE METOBI M3YUCHUSI aKTUBHOCTH 11€JIOTO MO3Ta.
OnexrposHnedanorpadusi. CBs3aHHBIE € COOBITUSMH TOTCHIWANBL. Maraurosnedanorpadus.
[Mo3utponHo-3MuccHOHHAs ToMorpadus. SaepHas MarHuTHas pe3oHaHCHas UHTpockons. [TpuHIMn
«BBIYMTAHUS U300paKEHUI B KOMIIBIOTEPHON TOMOTrpaduu.

2. KonHekTOoM Mo3ra.

OcHOBHBIE OTHETBl MO3Ta 4YeNOBEKa:  IPOAONTOBATHIM MO3T; 3aJHHM MO3T; CpPEOHHI MO3T;
NPOMEXYTOUHBIA MO3[; KOHEUYHBIM MO3L, MO3ke4ok. [lonmu koHeuyHoro wo3sra. l[unmokamm.
Heoxoprekc. CtpykrypHO-(OYHKIHOHANBHBIA ToAX0A. CTPYKTYpHBIE CBSI3M MEXIy 30HAMH MO3Ta.
OYHKIMOHAIBHBIE CBSI3U MEXYy 30HaMHU Mo3ra. KOHHEKTOM Ha KJIEeTOYHOM ypoBHE. KoHHEKTOM Ha
MakpoypoBHe. [lonstue miactuunocTH. llpecunantuyeckas miaacTH4HOCTh. [locTcmHanTHueckast
mactuaHOoCTh. CeHcurm3arus. ®Dacwnmranusa. J(onroBpeMeHHBIE TOTEHIUAIUS W JCTPECCHS.
AxtuBHOCTH NMDA -perientopos.

3. HeiipoH: cBoiicTBa, CTpOCHHE, AaKTUBHOCTb.

Heiipon kak cTpykrypHas u (pyHKIMOHaJIbHAS €IWHHUIIA MO3Ta. DJIEKTPHUUECKHE CBOWMCTBA >KHMBBIX
KIETOK. MeMOpaHHBIH MOTEHIMAl: MeMOpaHa, KaHajbl, MOHBI. [loTeHImMan nedcTBHS, aKCOHHBIN
xonmuK. [Iponeccsr oOparHoro pacmnpocrpanenus. BIICII u TIICII. KoanuecTBo HelipomMenuaropos.
Cunre3 HelipoMmenuaropoB. KBaHTOBas Teopus CHUHaANTHYECKOM mnepenaun. HuzkoMmonexymspHble
Menaropsl. Heiiponentuasl. PactBopumsble rasel. Ilnomans KoHTakTa, BEITUYMHA AKTUBHOW 30HBI.
CoBMellieHre HEMpoMenuaTopoB. BapuaHThl KOMMyHHKAanuMd Mexay kietkamu. Juddysnas
nepenava curnaia. Mongenu cnmioBepa. OcoO€HHOCTH IITHAIBHBIX KIETOK. THITBI IITHAIBHBIX KIETOK.
lTopmonbl. Oxcnpeccus TeHOB. TpaHckpunuus, TpaHcnsanus. MccnemoBanus AJJIEHOBCKOTO
uHcTuTyTa. DyHKIMM OenkoB B HelipoHax. CHHTE3 HHU3KOMOJICKYJSIPHBIX MenuaropoB. CuHTE3
HEHpOIenTUAOB. TpaHCIOPT MEANATOpOB. AHTEpOTpaAHBId W  PETPOTPAAHBIA  TPAHCIIOPT.
BricBoboxnenne meanatopoB: SNARE runoresa. Ynanenune menuaropos. Penenropsl Ha MmeMOpane.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



yueOHas ayIuTopHsi, MyJIbTUMEINA IPOCKTOP U SKPaH.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
®onp auTeparypsl Kadeaps

1. Heiipon. O0paboTka CUTHAJIOB, IJIACTUYHOCTh, MOJACINPOBaHNEe. PyKoBOACTBO /o pex.
E.H.Coxonosa u ap. — Tiomens: M3narensctBo Tromenckoro ['ocynapcrsennoro Yausepcureta, 2009.
2. Huxonc JIx. Ot Heiipona k mo3sry. — M.: Uzn. YPCC, 2012.

3. Tlcuxodusuonorus. Yueonuk st BY3oB /mox pen. FO.M. Anekcanaposa. — CI16.:  Tlurep, 2009.
4. BemnukoBckuit b.M. Korautusnas Hayka. OCHOBBI nicuxosnoruu no3uanus. — M.:  Cwsici, 2006.

JomnonHutensHas auTeparypa
®onp auTeparypsl Kadeaps

1. IIseipkoB B.b. Beenenue B 00bexTHBHYIO Ticuxonoruto. — M.: UznarensctBo MHCTHTYTA
ncuxojioruy PAH, 2006.

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

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE IIPEAYCMOTPEHO.
9. MeTonuueckue yKa3aHus 151 00y4aloMMXCsl 10 OCBOCHHIO TUCHUILIMHBI (MOLYJIsl)

JIns  yCHeImIHOTO OCBOEHHMsSI Kypca, IIOMHMO IIOCELICHUS JIEKUUH OT CTYyJIeHTOB Tpelyercs
camocrosTenbHas pabora. CaMOCTOATENBHBIE 3aHATHS BKJIIOYAIOT B ce0sl TakKe IMOBTOPEHHUE
Marepuajga JIEeKIMH, MOATOTOBKY K IIPOMEXYTOYHBIM TECTHPOBAHUSIM, KOTOpPbIE IPOBOAATCS VIS
TEKYLIETO0 KOHTPOJIA 3a YCBOEHHUEM MaTepHaa.



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

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 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-5.1 CriocoGeH BBISBIATH CIEMUPUKY PHIOCODCKUX U
HayYHBIX TPAJAUIHIA OCHOBHBIX MUPOBBIX KYJIBTYD

VYK-5.2 Cpocoben  ompenenitb  TEOPETHYECKOE U
NPAKTUYECKOE 3HAYCHUE KYJIBTYPHO-SI3BIKOBOTO (haKropa
NIPY B3aUMOJICHCTBUY PA3IMYHBIX (QUIOCOPCKUX M HAYIHBIX

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

TpaauUun
OIIK-1.1 3Haer W cnoco0eH  WCIIONb30BarTh B
nmpoeCCHOHANBFHOW  NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX 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 nzyueHus AuciMIUIMHBL « KOrHUTHBHAS HEHpOHAyKa» 00ydaroIuics J0KeH:

3HATh:
- OCHOBHBIE CTPYKTYPHBIC U (PyHKIIMOHAIEHBIE XapaKTEPUCTHKH HEPBHBIX KIETOK;
- OCHOBHbIE IPUHIIUIIBI CTPOEHHS U CUCTEMHOM OpraHN3allMy TOJIOBHOTO MO3Ta;
- OCHOBHBIC COBPEMEHHBIC METO/IbI HCCIICAOBAHNS HEHPOKOTHUTUBHBIX TIPOLIECCOB;
- OCHOBHBIE TEOPUH O HEPBHBIX OCHOBAX KOTHUTUBHBIX (DYHKIIHIA;
- OCHOBHBIC pPE3yJbTaThl COBPEMEHHBIX JKCHEPHUMEHTAIBHBIX pPa3pabOTOK B 00JACTH KOTHUTHBHOM
HEUPOHAYKH.
yMeThb:
- TIOJNIB30BAaThCS CBOMMH 3HAHUSMH JUIS TIOCTAHOBKM HOBBIX 3aJa4 B OOJACTH KOTHUTHUBHOMN
HEUPOHAYKH;
- COIIOCTABIIATH JITAHHBIC, TOJYYCHHBIC B Pa3HBIX SKCIEPUMEHTAIBHBIX UCCICIOBAHUSAX;
- IPOBOIUTH METOJJOJIOTUYECKYIO OLIEHKY 00CYKIaeMbIX PE3yJIbTaToOB;
- QaHAJTM3UPOBATh COBPEMEHHBIE PaOOTHI B 00JIACTH HEHPOKOTHUTUBHBIX HAyK;
- (hopMyIHPOBATh 33/1a4U U UHTEPIIPETHPOBATH PE3yIbTaThl HEHPOKOTHUTUBHBIX HKCIIEPUMEHTOB;
- COOTHOCHUTH HAayYHBIE W TEXHOJIOTHYECKHE 33/1a91 B HEHPOKOTHUTUBHBIX HCCIICIOBAHUSX.
BJIA/IETh:
- OCHOBAMH KOMITBIOTEPHOTO aHAJIN3a TIOBEICHHUS M HEHPOKOTHUTHBHBIX IPOLIECCOB;
- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa HH(pOPMAIIHH;
- HaBbIKAMH HaXOXJICHUSI HEOOX0AMMOI HelpooHuonornieckoit napopmanuu B MiHTEpHETE;
- HaBBIKAMH Pa0OTHI HAa HEHPOOMOIOTHIECKOM 000PYI0BAaHHH;
- HaBBIKAMH PabOTHI C TIOBEICHUEM KUBOTHBIX;
- HaBBIKAMH aHAJIM3a YKCIIEPUMEHTATBHBIX TAHHBIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHHM ONPOC MO TeEMaM MPEIbIIyIINX
3aHATUH 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJICHHON TEME.



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

[TpoMesxkyTouHast aTTeCTalus 1Mo qUCIUILTHHE «KOTHUTUBHAS HEHpOHAYKay OCYIIECTBIIACTCS B
10 cemectpe B hopme sKk3amMeHa. DK3aMeH IPOBOAMUTCS B YCTHOH (opme.

IIpumepHBbIii IepedeHb KOHTPOJIbHBIX BOIIPOCOB:

BOoo~NoOR~WNE

13.

14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

0.
. 'eHOMHas aKTUBHOCTb HEHpOHA. DKCIIpeccus F€HOB, CUHTE3 OellKa.
12.

Bremnee u BHyTpeHHee CTpOCHHE HeWpoHa. TuIbl HEHPOHOB.

[Tonsitue o MmemOpanHoM notreHuuane. [lorennuan nokos.

[Torenuman neiicteus. Mexanusm renepauuu 11,

ITepenaua I1]] Mmexny KieTKamu.

Cunaric. Buyrpense crpoenue.

MexaHu3M CHHANTUYECKOM Mepesayn.

OcHOBHBIE HEHPOMEANATOPHI (CUHTE3, pacmal, pelenTopbl, (yHKIINN)

['nmust. Turbl rvanbHBIX KJIETOK U UX QYHKIHUU.

BraecuHanTuyeckue KOHTAKTHI.

[InactuunoCTh HelipoHOB. [IpuMepsl npe- ¥ NTOCTCUHANTUYECKOM MIIACTUYHOCTH.

JuddepeHurpoBka KIETOK M 3aKiaJKa HEPBHOM CHCTeMbl B sMmOpuorenese. PasButue
OCHOBHBIX OTJICJIOB HEPBHOM CHUCTEMBL. ['€HbI, NETEPMUHUPYIOIIUE pPA3BUTHE HEPBHOM
CHUCTEMBI.

Opontonusi LeHTpanbHON HepBHOM cuctembl. Tunbr IIHC B 3BOMOIMOHHOM  psay
OpraHU3MOB.

OO1muii I1aH CTPOEHUS TOJIOBHOTO MO3Tra: 5 OT/I€J0B FOJIOBHOIO MO3ra, X (PYHKIIHH.
JlpeBHue, cTapble U HOBbIE KOPKOBBIE (hOpMaIIUU.

['unmokamIt: CTpoeHue, CBs3H, GyHKIUH.

HeoxopTtekc: ctpoenue, cBa3M, PyHKIUU.

MeTto/1b1 B HEHPOOMOJIOTUH.

[Tpenmer, 3a1aun, 0OBbEKTH KOTHUTUBHOW HEMPOHAYKH.

OCHOBHOHM CTPYKTYpHO-(GYHKIIMOHAIBHBIN 3JIEMEHT Mo3ra. ETo 0COOEHHOCTH M MOAXOIbI K
OTHCAHMIO €ro (YHKIIMOHUPOBAHUS.

B uem 3akimrouaercs MOHATHE «AKTUBHOCTb HEUPOHOB) HA PA3HBIX YPOBHIX M3yYCHHUS.
IToHsATHE HEHPOHATBHOM IIJIACTUYHOCTH.

Meroabl KOTHUTUBHOM HEHPOHAYKH.

HelipOKOrHUTUBHBIE TEXHOJIOTHH.

JerepMuHanus MOBEAEHUS KUBOIO OpraHnu3Ma.

JleTepMuHanus akTHUBHOCTU HENPOHA.

[Tcuxodusnonoruueckas npodiema, ee acreKThl, BApUAHThI PEIIECHNUS.

ITpencraBieHys 0 HAIMYUK WU OTCYTCTBUU NICUXUKH.

Teopus pynkimonanpHbIx cuctem [1.K. AHoxuHa.



IIpumepsl 3K3aMEeHANMOHHBIX ONJICTOB:

Buaer 1

=

Bneninee v BHyTpeHHEe CTpoeHHEe HelipoHa. Tumbl HEMPOHOB.

2. [Tpenmer, 3a1auu, 0ObEKTHl KOTHUTUBHON HEHPOHAYKH.

Bujer 2

1. Tlousitue o MemOpanHOM moTeHIHaNe. [IOTEHIHAT TOKOSI.
2. OCHOBHOIi CTPYKTYpHO-(DYHKIIMOHATBHBIH dJIeMEeHT Mo3ra. Ero 0COOEHHOCTH U MOIXOMBI K
OTHCAHMIO €r0 (PYHKIIMOHUPOBAHUSI.

Bujer 3

=

[Torenumnan neiicteus. Mexanusm renepauuu 11,

2. B ueM 3aKII09aeTCst OHATHE «aKTHBHOCTH HEHPOHOBY HA PA3HBIX YPOBHAX M3yUYEHHUS.

4. Kputepuu oueHUBaHUS

Oruenka

bamsl

Kpurepuun

OTJIMYHO

10

BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3UPOBAHHbIE, TITyOOKHE
3HaHUS  y4eOHOM HIporpaMMbl  JTUCLMILIMHBI,
IIPOSIBJISIIOIIEMY MHTEpPEC K JAHHOW IIPEIMETHOU
o0nacTd,  NPOJEMOHCTPUPOBABIIEMY  yYMEHHE
YBEPEHHO M TBOPYECKM IPUMEHATH HX Ha
IIPDAKTUKE TpU PELICHUMM KOHKPETHBIX 3ajad,
CcBOOOJHOE U IPAaBUILHOE OOOCHOBAHUE MPUHATHIX
pelIeHU.

BeIcTaBisgercs  CTyAE€HTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTH3UpPOBaHHbIE, INIyOOKHE
3HaHUSA Yy4eOHOW MpOrpaMMbl JUCHUIUIMHBI U
YMEHUE YBEPEHHO IIPUMEHATh UX HA MPAKTUKE IIPU
pelIeHNH KOHKPETHBIX 3aJady, CBOOOJHOE U
IPaBUIbHOE 0OOCHOBAHUE MPUHATHIX PEIICHUH.

BricTaBisieTcss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3UPOBAHHbIE, TIyOOKHE
3HaHUS Y4eOHOH MporpamMMbl JUCHUIUIUHBL U
yYMEHHUE YBEPEHHO NPUMEHSTh UX Ha MPaKTHKE MPU
pelIeHNHd  KOHKPETHBIX  3ajad, [paBUJIbHOE
000CHOBaHME MPUHATHIX PELICHUH, C HEKOTOPBIMU
HEJ0YETAMH.

XOpOLIO

BricTaBnsiercss CTyleHTy, €clii OH TBEPJO
3HaeT Marepuall, TIpPaMOTHO M IO CYILIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSATb IOJIyYeHHbIE
3HAHUS HA MPAKTUKE, HO HEJOCTaTOYHO I'PaMOTHO
000CHOBBIBAET MOJIYYCHHBIE PE3YIbTATHI.

BricTaBnsercss CTyIeHTy, €ClId OH TBEpAO
3HaeT Marepuajg, TPaMOTHO M 1O CYIIEeCTBY
M3JIaraeT €ero, yMeeT IPUMEHATHh IOJIyYeHHbIE
3HAHMS Ha MPAKTUKE, HO JOMYCKAeT B OTBETE WJIH B
pEIIeHNH 3a]1a4 HEKOTOPbIE HETOYHOCTH.

BeIcTaBnsercss  CTyneHTy, €ClIihi  OH B
OCHOBHOM 3HA€T MaTrepuayl, TIPaMOTHO U IO




CyLIECTBY H3JaraeT €ero, YyMeeT MpPUMEHSITh
MOJIy4YeHHbIC 3HAHUS Ha MPAKTHKE, HO JOMYCKAeT B
OTBET€ WJIM B pEUICHUH 3a7ad JIOCTaTOYHO
00JIbI1I0E KOJIMYECTBO HETOYHOCTEH.

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

(dbopMymMpOBKH 0a30BBIX MOHATHH, HApPYIICHHS
JOTUYECKOW TIOCIIeIOBATEIBHOCTH B H3JIOKCHUHU
OpOTPaMMHOTO Marepuajia, HO TMpH 3STOM OH
OCBOMJI OCHOBHBIC pa3zieiibl yd4eOHOH MporpamMMmel,
HEOOXOAUMBIC UL JalbHemero oOydeHHs, |
MOXET TPHMEHSTH IIOJyYCHHbIE 3HAHUS II0
00pasily B CTaHJaPTHOM CUTYaIUU.

YJIOBJIETBOPUTEIHHO

3 BeicraBisiercss  CTYIEHTY,  IOKa3aBLIEMY
(dparMeHTapHBIH, pa3pO3HEHHBIH Xapakrep
3HAHUH, JIOITYCKAIOLIEMY OIINOKH B
(dopMynrpoBKax 0a30BBIX MOHSATHH, HAPYILICHHS
JOTUYECKON IIOCIIEeIOBATEIBHOCTH B H3JIOKCHUU
OpOrpaMMHOr0  Marepuana, cinabo  Biageer
OCHOBHBIMH pa3JiellaMd  y4eOHOH MporpamMMel,
HEOOXOIMMBIMH JUIsl JalbHEHIIero o0y4eHust u C
TPYZAOM TpPHUMEHSET TOJTy4YCeHHBIC 3HAHUS NaXKe B
CTaHJapTHOU CHUTYAIIHH.

2 BeIcTaBisiercs CTyIEeHTY, KOTOPBI HE 3HAET
OoJibLIIel YacTH OCHOBHOI'O COJEpKaHMs y4eOHOM
IpOTpaMMbl  TUCHUIUIMHBI, JOMYCKaeT TrpyOble
OolMOKH B (POPMYIHPOBKAX OCHOBHBIX IMPUHIIMUIIOB
U HE YMEET HCIIOJIb30BaTh ITOJIyYCHHBIE 3HAHUS
IIPU PELIECHUHN TUIIOBBIX 3a]1a4.

HEYAOBJICTBOPUTEIILHO
1 BricTraBnsercs CTYACHTY, KOTOPbIM HE 3HACT

OCHOBHOTO coOfepXaHHusl y4eOHOM MporpaMMbl
JUCLUIUIMHBL, JIOMycKaeT Trpyoeimne omuOKd B
dbopmynupoBKax 0a30BbIX MOHITHI JUCIUIUIMHBI U
BOOOIlE HE MMEET HaBBIKOB PELICHUS THUIIOBBIX
MIPAKTUYECKHX 3ajau.

5. MeToauyeckue MaTepuaJibl, onpeaesiiolue Nnpoueaypbl oleHMBaHUA 3HAHUH, YMEHHId,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

[Ipu mpoBeneHuu sK3aMeHa oOydaromeMycsl mpenocraBiseTcss He MeHee 40 MUHYT Ha
noArotoBky. Ompoc mo Owiery U OTBETHl Ha JIOMOJHUTENIBHBIE BOMPOCHI HE JOJKEH
MPEBBINIATh JBYX AacCTPOHOMHUYECKHMX dYacoB. [lo 3aBeplmieHHM OTBEJEHHOTO Ha OMPOC
BPEMEHH, JK3aMEHATOp JOJDKEH BBICTABUTH OOydaromeMycs OIEHKY B COOTBETCTBUU C
BBITIICTIPUBEACHHBIMHA KPUTEPUSIMH.




