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IMporpamma auctuiiHb " CrienuaIbHBIA PaKTUKYM M0 Herpodusuonorun”; 06.04.01 "buonorus".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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IMporpamma auctuiiHb " CrienuaIbHBIA PaKTUKYM M0 Herpodusuonorun”; 06.04.01 "buonorus".

IIporpamMmy auCIMIUTHHEL pa3padoTaii(a)(u): JOIeHT, K.H. (joeHT) SIkoBnes A.B. (kadeapa (usmonorny yenoBeka u
JKHUBOTHBIX, L{eHTp OHoJiornu 1 nearormdeckoro oopazoBanus), alv.yakovlev@gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

B 0OIacTH N3Y4YE€HUA KUBBIX OHOJIOrMYECKUX CHUCTEM, UCIIOJIb30BATh

AHAJTU3UPOBATh PE3YJIbTATHI, IIOJIyYEHHBIE B XO1€ PEHICHUA UCCIIENOBATEIIbCKUX 3aJa4

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-2 CriocoOeH (hopMyJIMpOBaTh aKTyaJIbHbIE 324K UCCIISJOBAHUS U IJTAHUPOBATH SKCIIEPUMEHTHI

OIBITHO-9KCIIEPIMEHTANIBHYIO U IMTPUOOPHYIO 0a3bl IO TEMATHKE TPOBOANMBIX UCCIIEIOBAHUH,

IIK-3 CriocobeH npoeccnoHaIbHO 0hOPMITSITh, IPEJICTABIATE U IOKJIaJbIBATh PE3YJIbTAThI
HayYHO-HCCIE/I0BATEIbCKAX M IPON3BOJCTBEHHO-TEXHOIOTMYECKUX padoT, SKCIEPTHHIX
BaKJIOUEHUI 1 HAyYHBIX OTYETOB

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):

HoyokeH 3HATh:

JIOJDKEH 3HATh:

- IO3HAKOMUTP CTYJEHTOB METOAAMHU ITPUTOTOBJICHHUS TPYKU3HEHBIX CPE30B FOJIOBHOTO MO3Ta,
chopMUPOBaTh Y CTYJEHTOB COBPEMEHHOE peICTaBIeHHE O METOJaX UCCIIEIOBAHUSI IIEHTPAIbHOM
HepBHOU cucteMbl. C(OPMHUPOBATH y CTYICHTOB LIEJIOCTHOE €CTECTBEHHO HAyYHOE MUPOBO33PEHHE.
JoKeH yMeTh:

yMETb OCMBICJIUTD HaOmoaeMble (haKThl U SBJICHUS

- OpHeHTHPOBATHCSI B COBPEMEHHBIX JTOCTHKEHUSIX MO Kypcy B Poccun u 3a pyGexom

- OepHpOBaTh CIIEIMATbHON TEPMUHOIOTHEN

- TOJIb30BATHCS TPOrPAMMHPOBAHNAEM M KOMITBIOTEPHON 00pabOTKON pe3ysIbTaTOB IKCIIEPUMEHTOB
JloJkeH BlageTh:

JOJDKEH BJIAJIETh:

- MeToJaM 0O0pabOTKH MOJyUYeHHbIX Pe3yJIbTaTOB

- METOJIaMH CTaTHCTUYECKON 00pabOTKH MOMYYESHHBIX JaHHBIX

- HIMPOKKM CHEKTPOM OMO(PHU3NIECKIX METOIOB U UCTIONB3YET X VISl PEIIeHUs TOCTABICHHBIX
3a1a4

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

YMETHb NPUTOTOBUTL Iperapar HepBHOﬁ CHUCTEMBbI, HAXOAWUTb HEPBHBIC KJIETKHU, IPOBOAUTDL PETUCTPALINIO JIEKTPUIECKUX
XapPaKTEPUCTUK HEPBHBIX KJIETOK,
OPUEHTHUPOBATHCA B COBPEMEHHbBIX 9HeKTp0(bPI3I/IOIIOFI/I‘{€CKI/IX METOJAX, BKJII0O4YaAaA METO (l)I/IKCElL[I/II/I IOoTCHIIMAJa.

HCIIOJIb30BATh MOJYYEHHBIC 3HAHUS TTPU U3YUYCHUUN NPYTUX JUCHUIUIUH, ITPU BBIITOJTHEHUHN IMTPAKTUYCCKHUX J'Ia60paTOpHLIX
3aJa4, KYpPCOBbBIX 1 BBIITYCKHbBIX KBaJ’II/Iq)I/IKaL[I/IOHHI)IX pa60T, B

Hay‘IHO-I/ICCIIe}IOBaTCIILCKOﬁ pa60Te. AEMOHCTPUPOBATb 3HAHUE IIPUHITUIIOB KJIETOYHOM Oopranmsann OMOJIOrTYECKIX
O6'I>GKTOB, 6I/IO(1DH3H‘I€CKI/IX 1 OMOXUMHYECKHX OCHOB, MCM6paHHLIX IpoHeCCOB U MOJICKYJIAAPHBIX MEXaHU3MOB
KU3HEACATCIIbHOCTU, a4 TAKIKE 3HATh OCHOBBI 3JIEKTPOKAPpAUOTrpaMM, SIICKTpOE)HHC(I)aHOI‘pa(bI/H/I

2. MecTo nucuumiuabl (MoayJas) B ctpykrype OIIOII BO

HanHas quciuIuivHa (MOAyJib) BKodeHa B paszfen "B1.B.06 ducuuminssl (MOLyM)" OCHOBHOH MPOoheccrOHaIBHOIM
obpasosarenbHOl nporpammsl 06.04.01 "Buonorus (Hetlipo6uonorusi)" n orHocutces k yactu OITOIT BO, opmupyemoit
y4aCTHUKaMHu 00pa30BaTeIbHbIX OTHOLIEHHH.

OcBauBaerca Ha 1 kypce B 1 cemectpe.

AEKTPOHH
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IMporpamma auctuiiHb " CrienuaIbHBIA PaKTUKYM M0 Herpodusuonorun”; 06.04.01 "buonorus".

3. O0beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNY€eCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI pPa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy oOyvaromuxcst

O6m1asi TPyIOEMKOCTh OUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMuHUI(bI) Ha 72 Jaca(oB).

KonraktHast padota - 30 yaca(oB), B ToM umcie jekuun - 0 yaca(oB), npakruueckue 3aHsaTus - 0 yaca(oB), 1abopaTopHbie
padotsl - 30 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM padoThl - 0 yaca(oB).

CamocTrosiTenbHast padoTa - 42 yaca(oB).
Kontpons (3auér / a3x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIIUILIMHEL: 3a4eT B 1 ceMectpe.

4. Conep:xanue QHCHUIUINHBI (MOAYJs1), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEIEHHOT'0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB U BHOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHOH PA6OThHI 0 AVCHHUILINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-

HX TPYJ0E€MKOCTh (B yacax) CTOSI-

N Pa3znennl iucounumne: / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakTu-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B 3JI. | YeCKHeE | YeCKHe |TOPHbIE |TOpHbIe | Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero |¢popme | 00Ta

Tema 1. Beenenue B 371eKTpOpU3HOIOTHIO.

[TpoHunaeMocTh OMOJIOrMYECKUX MEMOpaH 1
1. |Tpancnopr BemecTB. buoanekrpuueckue aBiaeHusa u| 1 0 0 0 0 6 0 10
(puznosorNs BO30yAUMBIX KJIETOK

Tema 2. OCHOBHI JIEKTPO(PUINOTOTUIECKUX
METOJIOB HCClleoBaHHsA. BHeKkIeTouHas

perucTpanys HepOHATBHOW aK THBHOCTH.

2. SnekTpodu3ronornyeckasi perucTparys ! 0 0 0 0 8 0 12
OJMHOYHBIX KJIETOK

3 Tema 3. Buousnueckre OCHOBBI 1 0 0 0 0 ] 0 10
351eKTpo3dHLEedanorpaduu

4. Tema 4. Buodusmuecke OCHOBBI 1 0 0 0 0 g 0 10
9JIEKTPOKAPIUOT papun
lToro 0 0 0 0 30 0 42

4.2 Cogepskanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. BBeienue B 3jektpocusuoiiornio. [IponnaeMocts 6HoIornuecKux MeMOpPaH U TPAHCNOPT BeNIECTB.
buosaekrpuyeckne saBiaeHust M PU3HOJIOTHSI BO3OYUMBIX KJIETOK

OcCHOBBI SHCKTpO(bI/BOIIOFI/II/I. 0a3oBbIe MOHATHSL. PU3HUECKHE IIPUHLIMIIBI B SﬂeKTpOCbI/BI/IOJ'IOFI/II/I. HpI/IHI_[I/Il'[I/IEUILHbIe CXEMBI.
NOTECHUHAJ ITOKOA 1 I[eﬁCTBPIH BO36y)]I/IM])IX KJIETOK. MMPOBEECHNE HEPBHOI'O UMITYJIbCA. KaOeNbHbIE CBOMCTBA HEPBHOI'O
BOJIOKHA. MOHHBIE KaHaJIbl. METOAbI PETUCTPAlIUN

Crioco0BI TPOHMKHOBEHMSI BEIIECTB Yepe3 OUOTOTHUECKHe
MeMOpaHbI.

[MaccuBHbii Tpancnopt BemiecTB. Juddysus. Ypasaenne auddys3nu, ypaBHeHHE IPOHUIIAEMOCTH, KOHCTAHTA IIPOHUIIAEMOCTH
TpaHCIOPT HEINEKTPOIUTOB.

PacTBOpHMOCTD IPOHMKAIOIIIETO BEIIECTBA B BOAE U JIMITH/IAX.
3HaueHue pazMepoB Mosiekyl. ObseryenHas audysus. TpaHCIIOPT BEIIECTB ¢ MOMOIIBIO TIEPEHOCUNKOB.

[IpoHunaemocts GoMeMOpaH 151 HFOHOB. V301MpaTesbHasi IPOHMLIAEMOCTh OMOJIOruUeckux MeMOpaH. Posib 3apsiia, pa3mMepoB
HOHOB, CTENIEHU TuapaTalvun.

Ocmoc. OcMoTHYECKOE 1 OHKOTHYECKOE JaBJICHHUC. aﬂeKTpOOCMOC, aHOMAJIbHBIN ocMoc. OCMOTHYECKE MPOLECCHI B JKUBBIX
CUCTEMaAX.

Punbrpanus. [IpuMeps! GUIBTPALIOHHBIX [TPOLIECCOB B OMOJIIOTMYECKUX OOBEKTAX.

AKTUBHBII TpaHCHIOPTBeIecTB. JloKka3aTeIbCTBO CYIIeCTBOBAHUS aKTUBHOTO TpaHCHOPTa. POk MepeHOCUNKOB B MEXaHU3Me
AKTHUBHOTO TpaHCHOpPTa. DHeproodecneueHrne akTMBHOro TpaHcropta. [Ipuvepsr aktiBHOTO TpaHcnopra ( Na+- K+ - Hacoc, Ca
- Hacoc, | - Hacoc, BONOpOHAas MoMIa).

Crpanyna 4 u3 11.




IMporpamma auctuiiHb " CrienuaIbHBIA PaKTUKYM M0 Herpodusuonorun”; 06.04.01 "buonorus".

Tema 2. OcHOBBI 3J1eKTPO(NU3HOJIOrHUEeCKIX METOI0B HCCJIe0BaHNsI. BHeKJIeTOUHAs perncTpanust
HelPpOHAJIBHOI AKTHBHOCTH. JJIEKTPO(N3N0JIOrnyecKasi perucTpamnust 0JNHOYHBIX KJIEeTOK

OUOMOTEHINATIOB. MHUKPO3JIEKTPOiasi TEXHUKA. ACHMMETPUYHOE paclpe/ieleHie HOHOB KaK OCHOBA BOSHUKHOBEHHS

ouonoreHnmanos. g dysnonasie, MemOpaHHble U (ha30Bbie NoTeHIMaANLL. PaBHOoBecue JlonHaHa. Y paBHeHne HepHcra.
DBOJTIONMS TPEACTaBICHUI 0 MEXaHU3Me BO3HUKHOBEHUSI

OUO3NIEKTPUUYECKUX MOTeHIMaNoB. MeMOpaHHast U (ha3oBas teopusi. PazButue MmeMOpaHHOM TeopHu.
CoBpeMeHHbIe NPeCTaBIeHHs O MEXaHU3Me reHepalul MeMOPaHHOTO MOTeHMaa (IoTeHIMasa ToKost). Posib MOHOB Kasusl.
T'unote3a HaTpueBoro Hacoca. TpancnoprHas ATdaza.

[orenrman aeicTBus. Pojib HOHOB HATPUS B FeHEpalv MOTEHIMaNa AeicTBrsl. KMHETHKA HOHHBIX MOTOKOB. MeTo (huKcanuu
HarpsokeHust. PacnpocTpaHeHue TOTEHIaa JEUCTBUA B Pa3IMYHBIX BO30YIMMbIX 00pa3oBaHusAX. Metabosmyeckue
MPOLIECCHI, 0OECTIEYMBAIOIINE BOCCTAHOBJIEHUE MOHHBIX M 3JIEKTPUYECKUX IPAAUEHTOB. DIIEKTPOIPOBOAHOCTH OMOJOTHYECKUX
0OBEKTOB

[NaccuBHBIE TIEKTPUYECKUE SBJICHUS. DIEKTPUUECKHIE XaPAKTEPUCTUKU OHOJIOTMYECKUX TKAHEH U CIIOCOOBI MX
u3Mepenus. [TpoxoxaeHne MOCTOSHHOTO U MIEPEMEHHOTO TOKa Yyepe3 OMoJIorMyecKre TKaHu. VIMIeqaHc: ero ak THBHAS
(oMHyecKasi) U peakTUBHas (EMKOCTHAsI) COCTABJISIIOLIKE.

3aBUCUMOCTh SJIEKTPONPOBOJHOCTU, EMKOCTH U )ll/ISHeKTpI/I‘{CCKOﬁ IMPOHUIAEMOCTH OT YaCTOTHI IEPEMEHHOI'O TOKA.
HpOCTeﬁLHPle SKBUBAJIEHTHHIE CXEMBI OMOJIOTMUECKUX OOBEKTOB. MeXaHU3M MoJigipu3allui B OMOJIOTHYECKUX TKAHSX .
OCHOBHbBIE IPUHUMIIBI U ITpaBUJia BBINIOJHEHUA COBPEMEHHBIX SHGKTpoq)I/BI/IOIIOFI/I‘{CCKI/IX

HCCIIE/IOBAaHUI HA KUBOTHBIX U YesioBeke. Mojienu 3J1eKTpoU3H0IOrnIECKOro IKCIIEPUMEHTA in

Vivo U in vitro. DIeKTpoas! i 3N1eKTPOPU3NOTIOTUH: BUIBI, (PU3HMUECKIE XapaKTEPUCTUKH,

TIPaBWJIA MICTIOIb30BaHUs, BO3MOKXHOCTH. COBpeMeHHasI SKCIIeprMeHTAIbHAS alaparypa s

31K Tpo(pU3NOIOrHHU. Y CUITUTENN OUOTIOTEHIIMAIIOB, UX BUIBL, XapakTepucTuku. UHTepdeiicsl,

UX XapakTepucThKu. KoMIboTephl 115 371eKTPOGU3HOIOrHIECKOTO IKCIIEPUMEHTA.

KoMribloTepHbIe IporpamMMsl Jisi PETMCTPALIIK 1 IepBUYIHON 00paboTKu. CeTheBast ak THBHOCTh TUIIIOKAMITA. X MMUYECKUI
cuHaricio MeTto pericTpaiuy naTy-Kjiami (KOHMUTypayu. MPUHIKIIE). PETUCTPALMsT OJMHOYHBIX KaHAJIOB

Tema 3. Buoduzuyeckue 0CHOBBI JIeKTPOIHIE(panorpadpun

OCHOBHBIE METO/IbI UCCIIEA0BAHNUS LIEHTPAILHOI HEPBHOW CUCTEMBI - METO[, 31eKTpo3HLedanorpadun (I3T) - perucrpanms
9JIEKTPUYECKUX MOTEHLIMAIOB r'OJIOBHOTO MO3r'a, - MeToJl MarHuToaHuedanorpaguu (M) - perucrpaiivisi MArHUTHBIX TOJIEH,
C03/1aBa€MbIX TOJIOBHBIM MO3I'OM,

- METO/ BbI3BaHHBIX ITOTCHIIXMAJIOB (BH) 1 IOTECHIIHAJIOB, CBA3AaHHBIX C COOBITHAMH - perucrpanus JIEKTPUIECKUX IIOTEHIUAIOB
WJIN MAarHuTHBIX

T10JIeY TOJIOBHOTO MO3Ta, BHI3BAHHBIX BHEIIHUMY CTUMYJIaMU WX
BHYTPEHHUMH IIPOLIECCAMH,

- momrpauvecKrie METO/IbI - PETUCTPaMs psijia pa3HOOOPa3HbIX
ToKasaTesell (pU3MoIOrMYecKrX MPOLECCOB, MPOTEKAIINX B OPraHU3Me
YeJIOBEKa, - TOMOrpadpuueckuil MeTo/ - MoJyYeHUe BUPTYaIbHbIX CPE30B
paboTaloliero Mosra, Ha KOTOPbIX KOCBEHHO BBISIBIISIETCS] MO3rOBast

AKTUBHOCTb: IO3UTPOHHO-3MUCCHOHHAs ToMorpacus (IT9T) u marautHOpe3oHaHcHasA Tomorpadusa (MPT).
DnektposHiedanorpadus, paccnadiaeHue

u putmbl Mo3ra. CriekTp MotHocty D3I, O6mas popmyna s aucnepeun III; koadurimeHT
B3aMMHOMU MOMAapHON KOPPEJISIUY JIEKTPUUECKON aKTUBHOCTU HEUPOHOB. AJbda-pUTMbI B
3aTBUIOYHOM [10JIE, maTojoruueckast 3

Tema 4. Buocdusndeckue 0CHOBBI dJIeKTpoKapauorpadun

IIpoBenenue ummnybca B cepaue. Popmuponanue IKI'. 7Reentry? 7 aBTOBOJIHOBbIE BUXpU B MUOKape. Pusnyeckue
MeXaHU3MBbl CepIeYHbIX apuTMuil. Jepndprmisaims.

PeanucTryHas MOJEb JICKTPUIECKOW aKTUBHOCTH cepia. . Pu3nueckre OCHOBBI perrCTpariii
3JIEKTPOKAPIMOTPAMM TIPH Pa3IMIHBIX OTBEICHUAX. DISKTPHUSCKUN BEKTOP Ceplia Kak
JVIOJIBHBIIT MOMEHT 9KBHMBAJIEHTHOTO JIEKTPUUYECKOT0 AUIOJIS MUOKApAA, SJEKTPHUYEcKasi OCh
cepaua. dnekrpokapauorpadusi, ocHoBHbIe KomoHeHTbl DK, GUIONISIpHbIE OTBE/ICHUS, 3aKOH
DUHTXO0BeHa, natonoruyeckue Tumsl DKI'. DnekTpudeckas akTUBHOCTD MBIIIII,
anexTpomuorpadus (AMI') riodanbHast 1 JIOKaJIbHAS.

5. lepedyeHb y4eOHO-METOAYECKOTO 00€CIEeYeHHS UIA CAMOCTOSITEJbHOI Pa6oThHI 00yJarommXcs Mo
JUCHUIINHE (MO/LYJII0)

SAEKTPOHHBH
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

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

3AE
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Wiki - http://ru.wikipedia.org/wiki/CTeKITHHBIA_MUKPOIIEKTPOS

Buodwusuka KieTouHbIX npoueccoB. bruodusnka MeMOpaHHBIX MpoLieccoB MIHTEpHET cChUIKA Ha pecype -
www.studopedia.info/9-9350.html

Merop - http://www.moleculardevices.com/Products/Instruments/Conventional-Patch-Clamp.html
Meronuka - http://www.mba.ac.uk/microelectrode-techniques-for-cell-physiology/
Mertopp! uccaeqoBaHKsI, OCHOBAHHBIE HA M3MEPEHUH OMOMOTEHIIMAIOB - www.ilab.xmedtest.net/?q=node/5560

9. MeToanuecKne YKa3aHHA UIA 00yJaIOMMXCs M0 0CBOEHHIO JUCIHUILIAHBI (MOXyJIs)

Bujg paéot MeToanueckue peKoOMeHanuu
nadoparopHbie | [IpenHa3HauYeHsI IIsT OKA3aHKs IOMOIIH CTYICHTaM IO BBITIOJIHEHHUIO JTAO0OPAaTOPHBIX paboT B 00beMe
padoThI OTIpe/IEJIEHHOrO Kypca WK ero pasjena. JJaHHble MeTOAMUYECKUe YKa3aHus MOTYT COfIEpKaTh CIeAylolIue
3JIEMEHTHI:

- amnmapar OPUEHTUPOBKH (TIPEAUCIIOBHE, OTJIaBIeHUE, JIUTEPATypa, MPUIOKEHNS);

- amnmapar OpraHu3aly MpoBeieHus JIJaOOPaTOPHBIX padoT (TeMaTHKa JJaOOPATOPHBIX PadOT, 1M U 3aJaU UX
MIPOBEICHUS, KPaTKUE TEOPETHUECKIE CBEICHUS; MOC/IeJOBATEIbHOCTD BHIMIOJHEHU ST TAOOPATOPHBIX padoT;
3a[laHus, METOJJMYECKHE PEKOMEH/IAIMH 110 BHIIOJTHEHHIO JJAOOPATOPHBIX PadOT, KOHTPOJILHBIE BOITPOCHI;
pEeKOMeH lyeMast JITepaTypa).

IIpumMepHas CTPYKTypa METOAMYECKUX YKa3aHUI K JJaOOpaTOPHBIM paboTam

1. TuTynbHBIHA THCT

2. O60pOTHAs CTOPOHA TUTYJILHOTO JICTA

3. Cogepxanue

4. TlpepucnoBue

5. Conepxanvie 1JabOpaTOpHBIX padoT:

? Tema,

? uenb ¥ 3a1a4u padoThI;

? pekoMeH lyeMasi JIuTeparypa (C yKa3aHHeM IJ1aB, naparpadoB, CTpaHHIL);

7 KpaTKue CBeJIcHUs 110 TEOPUH;

?cxema BBINOJTHEHW ST JIA00PaTOPHOI paboThI;

73a1aHUs,

7KOHTPOJIbHBIE BOIIPOCHI.

Jluteparypa.

IpoBeneHue 1JabOPaTOPHO-MPAKTUIECKUX PAOOT BKIIIOYAET B CceOs

CJIeIOIIHEe STAIIbI:

- IIOCTAHOBKY TEMBI 3aHSTHI U ONpejie/ieHre 3a/1a4 JJa00PaTOPHO-TTPAKTHUECKON

padoTH;

- ompeJieNieHre MopsiIKa JJabopaTOPHO-MPAKTUIECKON PadOTHI WU OTIEJIBHBIX ¢e

3TarloB;

- HETMIOCPEJICTBEHHOE BHINIOJTHEHHE JIAOOPATOPHON/TIPAK THUECKON pabOThI

CTyJICHTAMHU M KOHTPOJIb 3a XOJ0M 3aHSITUI U COOTIOICHUEM TEXHUKH

0e30MaCHOCTH;

- MOJIBEJICHUE UTOTOB JIAOOPATOPHO-TIPAKTUIECKOM PaObOTHI U (hOPMYJIUPOBAHHE

OCHOBHBIX BBIBOJIOB.

IIpu NOATOTOBKE K JIAOOPATOPHBIM 3aHATHSAM HEOOXOMMO 3apaHee U3yUUTh

METOIUYECKHE PEKOMEH AU T10 ero mpoBeaeHun. OOpaTuTh BHUMaHHUE Ha I1e)Th

3aHSITUS, HA OCHOBHBIE BOITPOCHI JUIS MOJTOTOBKY K 3aHSATHIO, HA COJepKaHKE

TEMBI 3aHATHS.

JlaGoparopHoe 3aHsITHE POXOUT B BHIE Auajiora ? pa3dopa OCHOBHBIX

BOIPOCOB TeMbl. Takxke JJabopaTopHOE 3aHSITHE MOKET MPOXOIUTh B BUJE MOKa3a MPe3eHTAIVI,
JEMOHCTPATUBHOTO MaTepuasia (B YaCTHOCTH TUIAKATOB, CJIafI0B), KOTOPhIE COMPOBOKIAIOTCS Oecenoi
NPernoaBaTesi Co CTyJEeHTaMH.

CTyaeHT MOXKeT cJ]aBaTh JJaOOPaTOPHO-TIPAKTUYECKYIO paOdOTy B BUIEH HarMcaHus pedepara, MoJroTOBKH
CNIAIOB, MPE3eHTAIUIA U TOCIIEIYIONIel 3allUThl €r0, MO0 MOXKET HAIMCATh KOHCIIEKT B TETPaIH, OTBETUB Ha
BOIPOCHI IO

3amanHoN TeMe. OTBETHl Ha BOIIPOCH MOKHO COIPOBOXKIATh PUCYHKAMU, CXEMaMH U T.JI. C IIPUBJICUCHUEM
JIOTIOJTHUTEJIbHOM JINTEPATYPhl, KOTOPYIO CJIEyeT YKa3aTh.

JI1s1 IpOBEPKU aKaJeMUYeCKOW aKTHBHOCTH M KauecTBa pabOTHI CTy/IeHTa

pabouyio TeTpajib MEePUOINUSCKY MTPOBEPsIET MPeTogaBaTelIb.

K 1abopaTopHO-TIpaKTHUECKUM padoTaM CTYIEHT JIOIYCKaeTCsl TOJIbKO MocIie

MHCTPYKTaXka 10 TeXHHUKe Oe30macHOCTU. [10JI0kKeHUsT TEXHUKU 0e30MacHOCTH

U3JI0KEHbI B MTHCTPYKIIUSX, KOTOPBIE JOJIKHB HAXOJUTHCS HA BUJJHOM MeCTe B

J1ab0paTOPHH.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocTrosiTebHass padoTa 0 Kypcy BKITIOYAET:

- CAMOCTOSITEJIFHOE M3YUeHIEe TEOPETUIECKOro MaTepralia C FCIOJIb30BaHUEM PEKOMEHTyeMOH JINTEPaTyPH;

- pellieHre pacyeTHBIX 3a1a4 110 TeMaM MPaKTHYECKUX padoT;

- BBIIIOJIHEHUE 3aJIaHUMH.

BrinoHeHHBIE 3a1aHUsT OOPMITSIOTCS B COOTBETCTBUY C TPeOOBAaHUSIMUA O(POPMIICHUS CTYEHIECKUX TEKCTOBBIX
JOKYMEHTOB M CIIAI0TCS MTPETNOIaBaTelio B COOTBETCTBHH C IpahiKOM CAaMOCTOSITETLHON paboTHI.

K npyrum Bumam caMocCTOSITETbHON padOThI CTYICHTOB OTHOCHTCSI, B YACTHOCTH, paboTa HaJ OTYETOM IO
pe3yibTaTaM MPOBEICHHOTO B paMKax JJabopaTOpHOM padOThI UCCIIeIOBAHUS.

Hanwmcanue otyera 1mo KaxJ1ou JJabopaTopHOH paboTe OCYIECTBIISIETCS CTYICHTOM IO pe3yJIbTaTaM IMPOBEICHHBIX
9KCIEPUMEHTOB C y4eTOM U3yYeHHOT'O TEOPETHUECKOro MaTepraa.

OTUeT A0JIKEH COCTOATh U3 CIICYIONIUX Pa3JIe/IoB:

1. TuTynbHBIN JUCT.

2. Kpartkuit 0630p TeOpeTHIECKOro MaTepuaia, 3aBepIiaiolluiicss TOCTAHOBKOH TeJTU U 3a/1a4 UCCIIeOBaHUS.

3. O60cHOBaHME KCIIEPUMEHTAIBHOTO METO/I, OITUCAHKE YCTAHOBKH.

4. Pe3ynbTaThl 1 00CYKICHUE.

5. BeiBOIBL

3a4€T

V3ydeHune TeMbl 3aBepIIaeTCs 3a4€TOM (B COOTBETCTBHH C YYeOHBIM IIAHOM 00pa30BaTEIbHON MPOrpaMMBbl).
3auer Kak (popMa MPOMEKYTOUHOTO KOHTPOJISI ¥ OPraHU3ali 00yUYeHHUsI CITyKHUT TPUEMOM IIPOBEPKH CTEIeHN
YCBOEHHS YUeOHOr0 MaTepuasa U JISKLIMOHHBIX 3aHATHI, KA4eCTBa YCBOSHHUS 00YUaIOIIMMUCS OTAEIbHBIX
pasnenoB yueOHOM POrpaMmebl, cChOPMHUPOBAHHBIX YMEHHIA 1 HABBIKOB.

3auer MpoBOAUTCS YCTHO WIIM TIMCBMEHHO IO PELICHHUIO NIPENoAaBaTes, B 00beMe YUeOHO! MPOrpaMMBl.
[IpenopaBaTens BOpaBe 3aaTh ZOMOITHUTEIBHBIE BOIIPOCH], IOMOTAIOIINE BBISICHUTD CTENIEHb 3HAHUI
oOyyJalolerocs B npejenax y4eOHOro Matepraa, BHIHECEHHOTO Ha 3a4eT.

Io perenuio npenogaBaTesis 3a4eT MOXeET OBITh BEICTaBJIeH Oe3 onpoca ? 110 pe3ysibTaTtaM padoThl
00yyYaloIerocst Ha JEKIMOHHBIX U(WIHM) NPaKTHYECKUX 3aHATHSX.

B nepro oaroToBKY K 3a4eTy 00ydJalonyecsi BHOBb 0OpalIlaloTcs K MporIeHHOMY yuyeOHOMY Matepuaiy. [1pu
9TOM OHH He TOJIbKO 3aKPEIUISIOT OMyYeHHbIe 3HaHKsI, HO U MOJTy4aloT HOBBIE.

INoxaroroBka o6ydvalomerocs K 3a4eTy BKJIIOYaeT B ceOs TPH dTara:

* caMOCTOsITeNIbHASI pa0OTa B TEUEHHUE Tporiecca 00yJIeHHs;

* HeMoCpeCTBEHHAsl TIOATOTOBKA B IHU, IPELIECTBYIOMIME 3a4eTy M0 TeMaM Kypca;

* IOATOTOBKA K OTBETY Ha BOIIPOCHI, COfiepKalecs B OuieTax/Tectax (Ipy MMCbMEHHOH (popMe MpoBeieHH s
I depeHITPOBaHHOTO 3a4eTa).

Jluteparypa AJ1s HOATOTOBKH K 3a4eTy PEKOMEHIYeTCs MperogaBaTesieM.

HuddepeHnnpoBaHHbIi 3a4€T B MMCbMEHHO# (hopMe TPOBOAUTCS TI0 OMJIETaM/TecTaM, OXBaThIBAIOIIMM BECh
MIPOMEHHBII 110 JaHHOW TeMe MaTtepuai. I1o OKOHYaHMM OTBeTa IpernoiaBaTeslb MOKET 3a/laTh 00yJaloImeMycs
JOTIOJTHUTEbHBIE M YTOUYHSIOIIHE BOMTpockl. Ha MOAroTOBKY K OTBETY 1O BompocaM OujieTa/Tecta 00yJameMycs
naetcsi 30 MUHYT ¢ MOMEHTA TIOJTyYeHHUsl UM Oulieta/TecTa.

Pesynprarsl suddepeHInpoBaHHOrO 3a4eTa OOBABIISAIOTCS 00ydaloIeMycs Mocje IPOBEPKU OTBETOB.

INopsnok u KpUTEpUH OLIEHKM 3HAHMI 00YYaIOLMXCSl IPH IIPOBEICHUHN 3a4eTa

Pesynbrarhl cjaum 3a4eTa OLEHMBAIOTCS OTMETKAMHU 3a4eT U He 3a4eT U [IPOCTABIISIOTCS B JKypHAIe.
OO0yyaroluiicsi, He CIABIIKI 3a4eT, A0MYyCKaeTcsl K OBTOPHOM cjaye MocJe IOMOTHUTEIBHON CAMOCTOSITEIbHOM
MIO/ITOTOBKH.

10. ITepeyenb nHQOPMAIMOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHBIX CIPaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momy0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHre O6pa30BaTe.III)HOFO nmpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KowmribloTep 1 prHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepuasioB.
MynbTUMeniHAS 8y IUTOPHSL.
KommnbloTepHblii Kitacc.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUaomuxcs HHBAJIMI0B ¥ JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B O6pa30BaTCHLHOM mpouecce MpUMEHAIOTCA CIICAYIONME METOAbl U TEXHOJIOIMH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3JOPOBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa30BaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE TSI PA3IMYHBIX MTOJIb30BATENEH;

- CO3/J]aHK1e KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 OTepU JAAHHBIX WU CTPYKTYPbI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMUs TEKCTA U M300paKeHuit 6e3 oTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPABJICHHSI
KOHTEHTOM C KJIaBUATypBl;

- CO3J]aHKEe BO3MOKHOCTEH JUIs 00yUaloIMXCcsl BOCIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 Pa3HbIX NCTOYHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad HMH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHHNEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL Tiepeiavun I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (I)OpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpenogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIE MOTYT OBITH
HCIOJIb30BAHbI JId TPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJKXHOCTBIO BSaHMOJ]eﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOT'O
O6y‘I€HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIaAaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIU A OpraHnu3aliy (opM TEKYIIEero U MPoMekyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘~IaIOHII/IMC$[ HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMC)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJDKUTENILHOCTY CAA4HM 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJDKUTENILHOCTH TTOJTOTOBKY 00YYaIOIIEerocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IPOBOJMMOM B YCTHOH (popme, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIIEHUS] 00Y4aloLIerocst Ipy 3aliuTe KypcoBoil paboTHl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBeTcTBum ¢ TpedoBanusiMu PT'OC BO u yueOHbIM 1u1anoM 1o Harpasienuio 06.04.01
"Buonorus" u marucrepckoi nporpamme "HefpoOuosorus”.

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET
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IMporpamma auctuiiHb " CrienuaIbHBIA PaKTUKYM M0 Herpodusuonorun”; 06.04.01 "buonorus".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.06 CneyuanvHulii npakmukym no Hepogusuonozuu

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 06.04.01 - buonorus

Ipodunb noxrorosku:_ Helipodronorus

KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepaTypa:

AnrtonoB B.®., dusuka u 6uodusuka : yueOuuk / B. ®. Autonos, E. K. Kosnosa, A. M. YepHsiiil. - 2-€ U3/1., UCTIP. ¥ 0TI - M.
:I'SOTAP-Menua, 2015. - 472 c. - ISBN 978-5-9704-3526-7 - Tekcr : anextpoHHslii // SBC 'KoHcynbTaHT cTyneHTa' : [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970435267.html (nara oopamenus: 18.04.2020). - Pexum noctyma : 1o
TIOATIHCKE.

AntoHOB B.®., ®usuka n 6uodpusuka. PykoBoACTBO K MPAKTUYECKUM 3aHATUAM : yueOHoe nocodue / AHTOHOB B.d., YepHsim
A.M.,, Koznosa E.K., Kopxyes A.B. - M. : I'90TAP-Menaua, 2013. - 336 c. - ISBN 978-5-9704-2677-7 - TeKkCT : J€KTPOHHbIN
/1 9BC 'KoncynbraHT cryzeHTa' : [caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970426777 .html (nata
o6pamienus: 18.04.2020). - Pexxum foctyna : 1o mojrmcke.

PemuzoB A.H., MenuuuHckas u 6uosiornueckas ¢pusuka : yueOHuk / Pemusos A.H. - 4-e uzn., ucnp. u nepepad. - M. :
I'S0TAP-Menua, 2013. - 648 c. - ISBN 978-5-9704-2484-1 - Tekcr : anextponHslii // 9BC "KoHcynbTaHT cTyneHTa’ : [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970424841.html (nara o6pamenus: 18.04.2020). - Pexum poctyma : 1o
TIOATIHCKE.

lonoJsHATE ILHAS JUTEpPATYpa:

Sinensman E.JT., Pusnka c anemeHtamu 6uodusuky : yuebnuk / E.JI. Ditnensman - M. : T9OTAP-Meaua, 2013. - 512 ¢. -
ISBN 978-5-9704-2524-4 - Texcr : anextponHsi // DBC "Koncynbrant crymenta’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970425244 . html (nara o6pamenus: 18.04.2020). - Pexum gocryma : no
TIOATINCKE.

AnTOHOB B.®., ®usmka u 6uodusnka: yueoHuk / B. @. Auronos, E. K. Ko3nosa, A. M. YepHbsi. - 2-¢ U31., UCIp. ¥ JOIL. - M.
: I'90TAP-Menua, 2013. - 472 c. - ISBN 978-5-9704-2401-8 - Tekcr : anexTponHblii // SBC 'KoHCynbTaHT cTyaeHTa’ : [caiit].
- URL : https://www.studentlibrary.ru/book/ISBN9785970424018.html (nara oopamenust: 18.04.2020). - Pexum noctymna : o
TIOZINTHUCKE.

Kamkun A.T'., Atnac no ¢usmonoruu. B aByx Tomax. Tom 1 : yuebHoe nocodue / Kamkun A.T'., Kucenesa U.C. - M. :
I'S0TAP-Menmna, 2013. - 408 c. - ISBN 978-5-9704-2418-6 - Tekcr : anexktponnsii // 9BC 'Koncynbrant crynenTa’ : [caitt]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970424186.html (nata o6pamenus: 18.04.2020). - Pexxum poctyna : 1o
TIOATICKE.

Kawmkun A.T'., Atnac no ¢usmonoruu. B aByx Tomax. Tom 2 : yuedHoe nocodue / Kamkun A.I'., Kucenesa U.C. - M. :
I'S0TAP-Menua, 2013. - 448 c. - ISBN 978-5-9704-2419-3 - Tekcrt : anexktponnsbiii // IB6C "KoHcynpTaHT cTyaeHTa’ : [cailr]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970424193.html (nara odpamenus: 18.04.2020). - Pexum gocryna : o
HO/ITKCKE.
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IMporpamma auctuiiHb " CrienuaIbHBIA PaKTUKYM M0 Herpodusuonorun”; 06.04.01 "buonorus".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.06 CneyuanvHulii npakmukym no Hepogusuonozuu

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 06.04.01 - buonorus

Ipodune noxrorosku:_ Helipodronorus

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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