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1. OOGpa3oBarenbHblii cTanAapT Boiciiero oopazoBanus PI'AOY BO PHUMY um. H.M. [Tuporosa
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. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.
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1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Lenp: monyueHue oOOydYAOIIMMHCS TEOPETHUYECKUX U MPUKIATHBIX 3HAHUW B obOiIactu
MOJIEKYJISIpPHON OMOPU3UKH U OMOPU3UKH KIETOK, OPTaHOB U TKaHEH OpraHu3Ma 4eloBeKa B HOPME U
Opy TAaTOJIOTMYECKUX IIpoleccax, a TakKe IMOJArOTOBKAa OOyyalIIuXcs K peanu3aluu 3aaad
npohecCHOHANBLHOM NeSTEILHOCTH B 00JIACTH METUITUHCKON KHOSPHETHKHY.

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® Pa3BuBaTh MNpO(ECCHOHATBPHO BaXHBIE KadecTBa, 3HAYMMBIC JJIS MPaKTHYECKON
JEATEILHOCTH.

® CdopmupoBarb TOTOBHOCTH M CIOCOOHOCTh NPHUMEHATh 3HAHUS W yMEHHS B
npodeccronansHoM chepe.

® CdopmupoBath cucteMy 3HaHUH B 00IaCTH METUIIMHCKON OMO(DU3UKHY.

® CdopmupoBaTh yMEHHUs, HABBIKM, KOMIICTCHIIMHM, KOTOpble OYIyT HEOOXOIUMBI B
npodeccCHOHaIbHON AEATETHHOCTH.

1.2. MecTO TUCUMIITIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPpaMMbl

Hucuunnuaa «MenunuHckas Ouodusuka» wuszydaercss B 6 cemectpe(ax) W OTHOCUTCS K
o0s3aTenbHOM yacTu biioka b.1 «/luciurinHe. SIBisieTcs 00sA3aTeIbHON JUCIUILUIHHOM.

OO01as TpyA0EeMKOCTh TUCHUIUIUHEI cocTaBisiet 3.0 3.e.

JlJis yCHEemHOro OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMKax oOpa3oBaTeIbHOU
IpoOrpaMMbl JOJDKHBI OCBOMTH CIEAYIOIIME AUCHUMIUIMHBI M NpakTUKU: buosorus; Beicuias
Marematuka, Opranuueckas xumus; WHOcTpaHHbIH sa3b1k; Heopranmdeckas xumwus; OOmas
Mopdosiorust (aHATOMUS, THUCTOJIOTHS, ITUTOJIOTUA); MexaHuka, 3JeKTpudecTBo; OnTrka, aTOMHAas
buzuka; Owminocopus; Teopus BEpOSITHOCTH M MaTeMaTHUecKas cTaTucTHKa;, YactHas mopdosorus
(amaTomust 4enoBeka, ruUcToiorus); dusmosorus; OOIas MATOJIOTHS: IMATOJOTHYECKas aHATOMUS,
natodusunonorus;, Gusndeckas xumust; buoxumus; MenunuHckas nekTponuka; Oormas onodusuka.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
JTUCIUILTAHBL, HEOOXOUMBI I YCIEITHOTO MPOX0okaeHus npakTuk: [Ipeanumnomuas, HAP.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

6 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-1 Cnnoco6eH Hcnoab30BaTh 0

NPUMEHATDb (l)sz[aMeHTam)m,le U NPUKJIAAHbIC MEIUIIUHCKHE, €CTECTBCHHO-HAYYHbIC

SHAHUA IJI IOCTAHOBKHU U PCIICHUA CTAHAAPTHBLIX 1 HHHOBAIIMOHHBIX 3a/1a4 I[pO(l)eCCHOHa.]'IbHOﬁ AeATCJIbHOCTH

OIIK-1.UJ1 IIpumenser
(byHIaMeHTaTbHbIE MEIUIINHCKUE
3HAHUS JUIS PEIIeHHs
npodecCHOHATBHBIX 33/1a4.

3HaTh: OCHOBHBIC 3aKOHBI U MPEICTABICHUS B O0JIACTH €CTECTBEHHBIX M MPUKIATHBIX
JUCHUTUTAH METUKO-OUOIOTHYECKOTO TIPOQHIISL.

‘YMeTh: OIICHUBaTh, aHAIN3UPOBATH, 0000IIATH U IPUMEHSITH TPO(HECCHOHANBHYIO
UH(POPMALINIO Ha TEOPETHKO-METOJ0JIOTHYECKOM YPOBHE.

Baaaerbs npakTH4YeCKHM ONBITOM (TPYAOBBLIMM A€l CTBUSIMHU): OCHOBHBIMH METOJJaMH
UCCIIeIOBaHUS B 00JIACTH HAYK MEAUKO-OHOIOrHYECKOTr0 IPOQUIIS.

OIIK-1.U 12 ITpumenser
MIPUKJIaHBIE MEAUIIMHCKYE 3HAHUS
JUISL pelIeH s TPOodecCHOHaIbHBIX
3amaq

3HaTh: OCHOBBI MOJICKYJISIPHON OHOMU3UKH U POTOOHOPHU3UKH, COBPEMEHHBIE
JMarHOCTUYECKHE U €CTeCTBEHHOHAYYHBIC METOBI MCCIICIOBAHNSI.

‘YMeTb: HCHONB30BaTh (PU3HKO-XIMUUECKUE, MATEMAaTHUECKUE H €CTECTBEHHOHAYIHBIC 1
JIUarHOCTUYECKUE METO/Ibl UCCIIEIOBAHMS B PEIICHUH CTaHAAPTHBIX U HHHOBAIIMOHHBIX 3a7a4
po(heCcCHOHANBHOH AESTENbHOCTH.

B.ﬂa}IeTb NPaAaKTHICCKHUM ONILITOM (prllOBbIMI/I HeﬁCTBHHMﬂ): IPUMEHATH COBPEMEHHBIC
HH¢)OpMaHHOHHBIe TEXHOJIOTHH, BKIIIOYasd UHTECJUICKTYaJIbHBIC METOAbI IS aHaJIn3a
MCIULUMHCKUX JaHHBIX.

OIIK-1.U 3 IIpumenser
($yHIaMeHTanbHBIC
€CTECTBCHHOHAYYHBIC 3HAHUS IS

3HaTb: OCHOBHBIE JTANbI, (OPMBI U 3aKOHOMEPHOCTH PA3BUTHUS (PU3UKO-XHUMHICCKIX
HPOLIECCOB B OMOJOTMUECKUX 00BEKTaX Ha KBAHTOBOM, MOJIEKYJISIPHOM, KJIETOYHOM U
TKAaHEBOM YPOBHSX B HOpPME H IIPH MAaTOJOTHH, IPUBOASAIINX K MIPOOIEMHO CHTyaln.

petreHus mpogeCcCHOHATBHBIX 33/1a4.

YMmerth: AHaJIM3UPOBAaTb OCHOBHBIC JTAllbI, (1)OpMI>I 1 3aKOHOMEPHOCTHU pas3sBUTHUA (I)I/I3I/IKO-
XUMHUYCCKHUX IIPOLECCOB B OHOJIOrMYECKNX 00BEKTaX Ha KBAaHTOBOM, MOJICKYJISIPHOM,
KJICTOYHOM U TKAHEBOM YPOBHAX B HOPME U IIPU NATOJIOTUU IIPU l'[pO6J'[eMHOﬁ CUTyaluu.

Baaaerbs npakTH4YeCKHM ONBITOM (TPYAOBBLIMM JAefiCTBMSAAMHU): HaBbIKAMH UCCIIEOBAHUS
1 BBISIBJICHHS XapaKTepa M 3aKOHOMEPHOCTEH (DU3UKO-XUMHUYECKHUX MTPOIIECCOB B
OHMOJIOTHUECKUX 0OBEKTaX HAa KBAHTOBOM, MOJICKYJISIPHOM, KJIIETOYHOM M TKAaHEBOM YPOBHSX
B HOPME U ITPU MATOJIOTHH ISl PELICHHUS.

OIIK-1.1]14 IIpumenser
MIPUKJIAIHBIE €CTECTBEHHOHAYYHBIE

3HaTh: OCHOBHBIE €CTECTBCHHOHAYYHBIC 3aKOHBI, UCIIOJIb3YEMBIC ITPU PCATU3AlIUU IIPOCKTA U
BO3MOXHBIE METOAbI PCIICHHUS ITOCTAaBJICHHLIX 3a1a4.

3HAHUS JUIS PEIIeHHs
npodecCHOHATBHBIX 33/1a4.

YMeThb: KBaTH(HUIIPOBAHHO OCYIIECTBIISATH MIPAKTHUECKYIO KCIIEPUMEHTANBHYIO
JEATETBHOCTb.

BaageTh npakTH4YeCKUM ONBITOM (TPYAOBBIMH A CTBUSIMH): B 00JIaCTH OLICHKH
KauecTBa IKCIIEPUMEHTAIbHON paboThl, BHIIBICHUS apTe(hakTOB M UX YCTPAHEHHUSI.




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yyaromuxcs / Blfjlbl Y4eOHBIX 3aHATHIi / @OpMBI Bcero Pacnpenenenune yacos 1o
MPOMEKYTOUHOH aTTecTAUU yacos ceMecTpam

6

YuyeOHble 3aHATHS

KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 61 61

Cemunapckoe 3anstue (C3) 25 25

Jlekrmonnoe 3ausrtue (JI13) 16 16

JlaGoparopHo-nipakTuyeckoe 3ausatue (JII13) 12 12

Kosmoksuym (K) 8 8

CamocTrosiTesbHasi padoTa o0y4yaromuxcs B cemectpe (CPO), 44 44

B T.4.:

IToaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 44 44

IIpoMe:xyTOUHASA aTTeCTAlMA:

KonrakTHas pa6oTa o0y4yarommuxcs B Xo1e npoMexyToyHoii artectanun (KPIIA), 3 3
B T.4.:
3aver (3)* 3 3
B yacax: OT/] = 108 108
0061]1351 TPYAOEMKOCTb JUCHUIINHBI KPO+CPO+KPITA+CPIIA
T
(OT) B 3aueTHbIX equnnnax: OTJI (B yacax): 36 3.00 3.00

* Bpems s mpoBeAeHHUS MPOMEXKYTOUYHOHM arTtectanuu B (opme 3ad4éTa BBIACISETCS B paMKax
KoHTakTHOU paboTsl ([IB3) [IpoBenenue npomexxyTouHoM aTTecTanuu B popMme 3a4€Ta OpraHu3yercs
B COOTBETCTBUU C PACHIHCAHUEM 3aHSITUH.



3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

6 cemecTp

Ne Mudp
/i KOMIIETEHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX

Pa3nen 1. Bnogusunka

KJI€TOYHBIX IPOLECCOB

1 |OIIK-1.1Aa1,
OIIK-1.1M12 ,
OIIK-1.1 13,
OIIK-1.1 /14

Tema 1. TpancnopT BelIecTB B
6roMeMOpaHax 1 OHOdJIEKTPOreHe3

Tparcnopt Heanexrponutos. JAupdysus. 3axon Ouka. YpaBHeHHE
mdoysun. Obneruéunas nuddysus. [laccuBHBII TpaHCTIOPT TIPH
yda-cTum nepeHocunkoB. TpaHcropt Boasl. Kosddurment
OCMOTUYECKOH BOJHOM MPOHUIIaeMOCTH. AKBaopuHbl. TpaHcnopt
noHOB. VloHHBIE paBHOBECHS. DIIEKTPOXUMUIECKHI TOTSH-IIHAT.
I'maparanus noHoB. MloHHOe paBHOBecHe Ha TpaHHMIle paszaena das.
[Mpodmn noTeHnMana U KOHIEHTPAUH y TpaHUIIBI pa3aena das.
JIBOM-HOM 2JIEKTpUUECKUI CIIOW. JJOHHAaHOBCKOE PaBHOBECHE.
OnexTpoandy3HoHHas TEOPHs TPAHCIIOPTa HOHOB Yepe3 MeMOpa-
Hbl. YpaBHenue anekrponuddysuu Heprcra-Ilnanka.
[Mpubnmxenne nocrosHHOro 1MOMs. IIpoHHIIaeMoCTs 1
MIPOBOIUMOCTb. BonbTamnepHsie xapakTepuctuki. CooTHOLIEHHE
VYccunra-Teopemna. UHAynupoBaHHBI HOHHBIA TPAHCIOPT.
IoaemxHble nepeHocurky. KanaaooOpasyromue areHTsl. KaHanesl,
0o0pa3oBaHHBIC TPAMUNUANHOM A. AnamenuTiH. Biusaue
MOBEPXHOCTHOTO U JTUIOJIBHOTO MOTEHIIMAIOB HAa CKOPOCTh
HOHHOTO TpaHcnopTa. MoHHEBIH TpaHCTIOPT B KaHaNax. JJuckpeTHOE
olnucaHHe TpaHcHop-Ta.biokupoBaHue u HacklleHNE KaHaa.
ODyHKIMY COCTOSIHUSA KaHAIBHOU NOphL. VIOHHBINM KaHaI Kak
JUHAMHUUeCKas CTPYKTypa. TpaHCIIOPT B OTKPHITOM KaHaJe.
Teopus cenekTHBHOCTH. MeTOX IOKIBHOH (hHKCAIH
HanpspkeHHus (maTy-Kki1ami). MonekysisipHoe CTpOeHHEe KaHalIoB.
HancemelicTBo HOTeHIMAN3aBUCUMBIX KaHAIOB. JInrans-
onepupyeMble kaHanbl. CBsa3biBaHue nurana. [lepenaua
nHpopMarmy o cBsI3bIBaHUH. BopoTHEIN MexaHU3M. MeTon
MOJIEKYJISIPHOI TUHAMUKHU B U3y4Y€HUH BOPOTHOTO MEXaHU3Ma
KaHaJoB. brrokuposanue xananoB. HrubupoBaHie BOPOTHOTO
MexaHu3ma. OIyKTyanun 3JIeKTPUUSCKUX CBOMCTB MeMOpaH.
TemnoBoii mym n 1po6oBsIif myM. IIlymer oTKpEIBaHMS-
3aKpbIBaHMs KaHanoB. HeMapkoBckas KHHETHKA KaHAJIOB.
Kanpruesast mpoBoanMocTs Bo30yau-MbeIX MeMOpaH. TpaHcropt
HOHOB B BO30YIMMbIX MeMOpaHax. [ToTeHunan nefcTeus.
VYpaBuenue I'onpamana. 'enepanus ummnynsca. loHHBIE TOKH B
MeMOpaHe akcoHa. V3MepeHus MeMOpaHHOTO TOKa METOJIOM
¢uxcanny noreHnuana. Omucanne HOHHBIX TOKOB B MOJIEIH
XomxkkrHa-Xakciau. VI3MeHeHus KaJlneBoi MpOBOANMOCTH.
W3meneHus HaTpueBoil mpoBoguMOocTd. ToKU BOPOT.
Oco6eHHOCTH BOPOTHBIX TOKOB. Y IPOIIEHHBIE MAaTEMAaTHUECKHE
MoJenH Bo30yTuMBIX MeMOpaH. CIIOHTaHHAsI aKTUBHOCTD.
CkaukooOpasHas genonspusanus. TpurrepHsle cBoicTBa
MeMOpansl. KagecTBeHHBIC MOJIeNH BO30y K AeHN. Monemns
OutuXsio-Harymo. Knaccuduxkarius HeHpOHOB 10 THITY
B030ymumoctu. PacnipocTpanenue uMirynbsca. Teopust TOKaIbHBIX
ToKO0B. KabenbpHble CBOMCTBA HEPBHOI'O BOJIOKHA.

2 |OmIK-1.UAl,
OIK-1.UJ12,
OITK-1.M]13,
OIIK-1.1/14

Tema 2. AKTUBHBIH TpaHCTIOPT

Kanpuuesslit Hacoc. Obmiee crpoenne. CailThl CBA3BIBAHUS
xanbuus. Hatpuii-kanuessiil Hacoc. Hatpuii-kanuepas-ATd-a3a.
ONeKTPOreHHbI TPaHCIOPT HOHOB. AKTUBHBIN TPaHCIOPT HATPUS
B SITUTENNATBHBIX TKAaHsX. TpaHcopT NpoToHoB. [IpoToHHEIE
kaHaisl. ITpotoH-ATd-aza.




Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX
/m KOMIIETeH NN JUCHUILIHHBI
3 |OIK-1.1Aa1, Tema 3. Tpancdopmanus sHEpruu B [lepeHoC 31eKTPOHOB U TpaHcHopManus SHEPTHU B
OIIK-1.112, 6romeMOpaHax 6uomemOpanax. OOImas XxapaKTepuCTUKa IpeoOpa3oBaHUs
OIIK-1.1 13, SHEPTUH B OmoMeMOpaHaX. DIEKTPOH-TPAHCIOPTHBIEC LIETIH.
OIIK-1.1/14 MexaHU3MBbI TPaHCIOKAIMK IPOTOHOB U IeHEepaLluu

TpaHCMEMOPaHHON Pa3HOCTH HIEKTPOXUMHUYECKUX ITOTCHIHAIOB
HOHOB BOJIOPOJIA B IBIXaTEIbHON U (POTOCHHTETHUYECKON LIETISIX
3JeKTPOHHOTO TpaHcnopra. AT®-a3ublil koMiuiekc. ATd-a3Hbli
KOMIUIEKC KaK MOJIEKYJLIpHBIH MoTop. Padota Mmotopa AT®-
a3HOro KomIuiekca. OOIre MIPUHIUIIEI SHEPTeTHIECKOTO
conpspkeHus. PU3MKa MBIILIEYHOIO COKPAIIEHHs, aKTHH-
MHO3MHOBBIH MOJIEKYIISIpHBIA MoTOp. OOIIas XapakTepUCTHKA
npeodpa3oBaHus SHEPTUH B CUCTEMAax OMOJIOTHYECKOM
noaBmKHOCTH. OCHOBHBIE CBEICHHS O CBOHCTBAX ITONEPEIHO-
M10JIOCAThIX MBIIIL. MexaHuKa U 3HepreTUKa MbIIIEeYHOTO
cokpammenns. CTpyKTypHast OpraHU3aIisl MBIIIEYHON KICTKH.
Teopus ckonb3sKX HUTeH. MoCTHKOBas TUIIOTE3a TeHepaluu
cubl. KnuHeTH4ecKre MojeH MBIIIETHOTO COKpareHust. Moens
3. Xakcnu. CTpyKTypHasi OpraHu3aius COKpaTUTEIbHBIX U
PETYIATOPHBIX OEIIKOB MBIIIIBI. PeryIIsIus MEIIIETHOTO
COKpallleHus. 3aBUCUMOCTb Pa3BUBAaEMOTr0 HANIPSKEHUS OT
KOHI[CHTPAUH HOHOB Kaiblus. CHcTeMa JIEKTPOMEXaHHIECKOTO
conpspKeHUst MbIIIBEL. OCOOEHHOCTH KalbIIUEBOW PETyIISLUN
COKpAIIIEHNS MBIIII] PA3IHIHBIX THIOB. MaTeMaTiHueckue MOAeIN
3JIEKTPOMEXAHUYECKOT0 COMNPSDKEHNS B MUOKape.
MexaHOXUMHYECKOe peoOpa3oBaHNe YHEPTHHU B MBIIIIE, CXeMa
JIlumua-Telinopa. HecranuonapHble pexXUMBbl COKpALLIEHUS.
MexaHH4YecKHe OTBETHI Ha CTYIIEHYaThIe N3MEHEHUS JITHHBI
MBILIEYHOTO BOJIOKHA, KOHIIEIIHMS IOBOPAUUBAOLIETOCS MOCTHKA.
Mogens Xakcmu-Cummonca. TpéxmepHas CTpyKTypa akTHHA U
MHO3WHOBOM TOJOBKH. MeXaHU3M paboyero HUKIIa akTHH-
MHO3MHOBOTO MOTOpa. TpaHchopManust 3JHEPTUH B IIEPBUIHBIX
npoueccax ¢orocunTes3a. OOImIas cxema MepBUYHBIX [IPOLECCOB
(oTtocuHTe3a. MexaHN3MBI TPaHC(HOPMALUH SHEPTUH
BO30YXaeHus B poTocuHTeTHYeCKOM MeMOpane. TpaHchopmarus
SHEpruU B MHTOXOHAPHAX. CTpOeHHE MUTOXOHIPHH.
JlpIxaTenbpHble KOMIUIEKChl MUTOXOHApHNA. CTpyKTypa
neixatenbHbIX kKoMiuiekcoB I, I, 11 u IV. [IpeBpartienus koaH3uMa
Q B MuTOXOHApUX. CTPYKTYpa MUTOXOHAPHAIBHON 3JIEKTPOH-
TPAHCHOPTHON HEIH. DIEKTPOXUMHIESCKIH ITOTCHITHAT
mutoxoHapuid. Teopus Mutdenna. buosneprernyeckue GyHKIUH
MHUTOXOHIpHi. OxucauTensHoe hochOopUINPOBaHHUE.

Pa3nen 2. buodu3nka opraHoB ¥ TKaHe
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OIIK-1.W/1 ,
OIIK-1.MJ12,
OIIK-1.113,
OIIK-1.M]14

Tema 1. bBuodusuka opraHoB u TKaHeH

Buodusnyeckne 0OCHOBBI reHe3a OUOMIOTEHIINAIOB OpraHoB. THIIBI
3NEKTPUYECKON aKTUBHOCTH KJIETOK. DJIEKTPOIPOBOAHOCTh TKaHEH
u opraroB. O0uue XapakKTepUCTUKH OHOMOTSHIINATIOB M UX
HCTOYHHUKOB B OpraHax U TKaHsX. [loTeHIMan TOKOBOro yHUIIONS B
HEOTpaHWYCHHOH cpene. I UIOoNbHBIN TOTEHIHAaT TOKOBOTO
JIBYXIIOJIFOCHOTO HCTOYHNKA B HEOTPAaHUUEHHOH cpeze.
MyabpTHIIONBEHOE Pa3ioKeHHEe OTCHIMAa TOKOBBIX AUTIONS U
KBapynois. ViMrnenanc 371eKTpU4YecKuX Lenei, S9KBUBaICHTHBIX
OnonormyeckuM o0beKTaM. bronorennmans! cepama. Cucrema
otBeneHuit anekrpokapauorpamm (IKI'). Pacpoctpanenue
BO30YKICHHUS B TKAHIX cepama. [Iprpoaa NCTOYHHKOB
BHEKJIETOYHOTO TOKA. [IUII0JIbHbBIE 3aKOHOMEPHOCTH
OMOIIOTEHIINAIOB Cep/Ila Ha TOBEPXHOCTH Tea. BekTopHbIe
3NeKTpoKaparorpaMmbl. KieTouHslii MexaHn3M reHesa
AJEKTPOKApAUOTPaMM. BHOTIOTEHIINABI TOIOBHOTO MO3Ta.
OnekTpuyeckas akKTUBHOCTh HEMPOHOB HOBOI KOPBI 0OJIBIIOT0
Mo3ra. CHCTeMBI OTBeIeHHSA deKTposHIedanorpamMmsl (33I).
OcHoBHble BubI DI, Cratuctrueckue xapakrepuctuku D91 .
OO6mias popmyia TUCTIEPCHE OHOTIOTEHIIHATIOB TOJIOBHOTO MO3Ta.
Teopus 3aBucumMocTr uctiepcu 331 0T MOphOITOrHIecKux
XapaKTEePHUCTHK HOBOH KOpBI OoJbIIoro Mo3ra. HTerpanbpHas
¢dopmyna mucnepenu 31 U1 IIOCKOTO M chepruueckoro yyactka
KOpBL. 3HauCHHE MEXHEHPOHHOW CHHXPOHU3AINHT U
LIUTOMOP(OJIOrNYECKUX XapaKTEPUCTUK HOBOW KOPBI JUTs TeHe3a
33T'. OcobeHHOCTH POPMUPOBAHUS HNEKTPUIECKOTO TTOIIS
runmnokaMna. Teopust GOPMHUPOBAHUS BHEIIHETO IEKTPHYECKOTO
moJis rummokama. ['enes purmudeckux D91 B HEHPOHHBIX CETAX.
[MaccuBHBIC GOMEXaHUUECKUE MPOIECCH] B OPraHax U TKAHAX.
OO0mme 3aKOHOMEPHOCTH AeOopMaliil OPTaHOB U TKaHEH.
Bsi3skoynpyrue cBoiicTBa TkaHel U opraHos. MoeKyJIsIpHbIe
OCHOBBI YIPYTUX CBOICTB TKaHel. Teopus BA3KOYNPYTHMX CBOUCTB
MEXaHHYECKHUX CHUCTEM C HCIIOJIb30BaHHEM aHAIOTOBBIX
JJEKTPUIECKUX Ierneil. MeXaHn4ecKoe COCTOSIHUE CTEHOK ITOJIBIX
OpPTaHOB U JPYTUX CTPYKTYp. DIIEMEHTHI TEOPUH YIIPYTOCTH
TOHKHX 000J109eK. MexaHnuecKre CBOMCTBA KOCTEH, MBIIII U
CTEHKHU KPOBEHOCHBIX COCYJI0B. brioMexaHndeckue sBJIeHUs B
JIErkux. MexaHnuueckasi yCTOWYMBOCTh ajibBeoJ. MexaHndeckue
CBOHCTBa KpoBHU. MexaHHU4ecKue CBONCTBa CHHOBUAIbHON
KUIKoCTH. ['eMoarHaMUYecKue poriecchl. [IBIKeHnEe KPOBH B
KpoBeHOCHOM cocyne. CkopocTh kKpoBoToKa. Jledopmarius
KpPOBEHOCHOTO cocyna ['eMoTnHaMUYeCcKe XapaKTePUCTHKU
KPOBEHOCHBIX COCYOB C KpOBbI0. PacipocTpaHeHue myabcoBoi
BOJIHBI 110 cocynaM. ['eMoarHaMHYEeCKUE TTPOIIECCH B CUCTEME
MHUKpococynoB. CyMMapHble TeMOANHAMUYECKUE CBOUCTBA
apTepHaIbHOTO OTAea OONBIIOTO Kpyra KpoBOOOpAIIeHHsL.
Kapnuorensoe nemwxenue tena. KapauoreHHoe n3smMeHeHue
COTIPOTHBIICHUS TeJNa sl IepeMEeHHOTo Toka. MMmenancorpadus
B HCCIICJOBAHUH CHCTONIMYecKOro 00béma kpoBu. CokparieHne
CKEJIEeTHBIX MBI, DeMEHOIOTHYECKIe 3aKOHOMEPHOCTH
COKpaleHus M. TermnonpoayKius Ipyu YKOPOYSHUH MBIIIIIBL.
COOTHOIIIEHHE MEXKITy CKOPOCTBIO H30TOHUYECKOTO COKPAIICHUS U
Harpyskoil. Mexanuueckasi paboTa MBIIILBEI IPU Pa3INnYHbIX
ycnoBusax. CTpyKTypa COKpaTUTEIHLHOTO alllapaTa MBIIICYHBIX
BOJIOKOH. MOJIEKyJISIpHBII MEXaHH3M MBIIIEYHOTO COKPALCHUS.
Kunerndeckast TeopHs MBIIIEYHOTO COKpanieHus. Tpancnopt
BEILECTB Yepe3 AIUTENINI OpraHoB U TKaHel. Posib mepeHocuukoB
B TPAHCIIOPTE CaxapoB M aMHHOKHCIIOT B KuIIeyHnKe. Knnetnka
TPaHCIIOPTa BELIECTBA C OMOILBIO IEPEHOCUYHKA Uepes
anMKaJbHYI0 MeMOpaHy 3MUTeTHONUTOB. KOHIIEHTpalimoHHAs
3aBHCUMOCTb TPAHCIIOPTA CaXapoB U aMUHOKHCIIOT B KUILICUHUKE.
CormnpsikeHHE TPaHCTIOPTa CaXapoB M aMUHOKHUCIIOT C TPAHCIIOPTOM
HMOHOB HaTpHsl. DNEKTPOreHe3 pu aKTHBHOM TPAHCIOPTE HOHOB
HaTpHsL. MeXaHU3M OCMOTHYECKOTO KOHIICHTPUPOBAHUS MOYH.
TpancanurenuanbHblil TpaHcnopT Boabl. Dotopeneniusa. OnThka
rina3a. CTpyKTypa GOTOPEUenTOPHOM KIETKH. 3pUTEIbHEIC
MUTMEHTHL. TpaHCAyKIus CUrHana B (JOTOPELIEITOPHON KIIETKE.
Xemopenenus. Obonsaue. CTpoeHne 000HATEIHHOTO
aHaNM3aTopa Mo3BOHOYHBIX. OOOHSTENIBHBIEC PELENTOPHBIE
MOJIEKYJBI. TpaHCOyKIWs CUTHANA B OOOHSATEIBHON PELENTOPHOMN
kjeTke. OCHOBHBIE XapaKTEePUCTUKU BKYCOBOI'O aHAIM3aTOPa.

Pa3nen 3. buodu3nka maToa0ruyecKHx mpoieccoB

OIK-1.1/1 ,
OIK-1.UJ12,
OITK-1.M]13,
OIIK-1.1/14

Tema 1. bBuodusuka naToaoruyeckux
HPOLIECCOB

Pounb noBpexaeHuss MeMOpaH B Pa3BUTHH KJICTOYHOI ITATOJIOTHH.
[MocnencTBus A7 KIIETKH OBPEKACHNS TUIA3MAaTHIESCKON
MeMOpaHbl, MEMOpPaH MUTOXOHAPHH, IH30COM, SACPHOM
MeMOpaHbl. OCHOBHBIE (DM3HKO-XUMHUYECKHE TPUIUHEI HAPYIICHHS
0anLEDHBIX CBOMCTB MEMODAH: MIENEKUCHOE OKUCIEHNE JTHITHIOB
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(ITOJI), bepmeHTaTHBHOE pACIICIUICHHE JTUITUIOB H OCIKOB,
HM3MEHEHUE 3apsiia U KOH(GOpMAaIUK OCIKOB, acoOpOIHs OCIKOB,
OCMOTHYECKOE pacTshkeHne MeMOpaH. CBOOOIHBIE paIiKalbl B
Ouosnornueckux cucremax. OnpesenaeHue MOHATHs CBOOOIHOTO
panukana. HomeHkiatypa paaukanoB. OCHOBHAS KiTacCH(DUKAIHS
CBOOOIHBIX PaTUKAIIOB: ICPBUYHBIC, BTOPUYHBIC U TPETHUHBIC
pazuKanel. DIEKTPOHHOE CTPOSHHE H XUMUUECKIE CBOHCTBA
MPOAYKTOB BOCCTAHOBJICHHS U BO30YXKIEHHBIX HOpM
MOJIEKYJISIPHOTO KHCIIOpoa. AKTHBHBIE ()OPMBI KACIOPOIa
(ADK). Metons! m3yuennst ADK: ciekrpodoromeTrpruueckue,
PaaAnOCHEKTPOCKOTNIECKIE METOIBI, METOL
XEMIJIIOMUHECIICHIINH, METO]] «IIepeXBaTInKoBy». CBOOOIHO-
pazukansHOe epekncHoe okucienue mumuaos ([10JT). Kunetnka
ITOJI. O6mas cxema peakuuit. CKOPOCTb OTACIBHBIX CTaINI
nporecca. Peakinu HHUIUUPOBAHUS, IPOJOKCHHUS,
pa3BeTBiieHUs U 00pBIBa Lerneil. TpurrepHas pojb HOHOB
IIBYXBaJICHTHOTO Jkene3a. OcHOBHbIE Au((epeHInaIbHbIE
YpaBHEHUS, OTMCHIBAIOIINE KUHETUKY PEAKIIUH MEPEKUCHOTO
okucienusi. OCHOBHBIE CIIOCOOHI ee ynpouleHus. MaremaTtuaeckoe
moaenupoBanue nporeccoB [1OJI. YeiaoBrue BOSHUKHOBEHUS U
AKTHBALUH MIEPEKUCHOTO OKHUCIICHHS B KileTke. DH3HuKo-
XUMUYECKUEC MEXaHU3MBbI JCUCTBHS TIEPEKUCHOTO OKUCICHHUS
JUMHAIOB Ha CTPYKTYPY U QYHKIUH MEeMOpaH: pa3pylnicHne
(YHKIIHOHATBHBIX TPYII OCIKOB, MOAUPHUKAINSA (PU3UICCKUX
CBOWCTB JIUMUIAHOTO OUCIIOS, YBEIWICHUE TPOHUIIAEMOCTH IS
HOHOB, CHI)KEHHE JIEKTPUIECKOI MPOYHOCTH MeMOpaH. MeTo b
H3yYeHHS TIEPEKICHOTO OKUCIICHHS JINTIHIOB: aHAJIH3
MOTpPeOICHNsT KUCIIOPO/ia U HAKOIUICHUSI Pa3InYHbIX IPOTYKTOB
MEPEKUCHOTO OKHCIICHUS, U3MEPEHNE XEMITFOMUHECIICHIIUH U
¢yopecneniuu. HecraronapHasi KHHETHKA
XEMUTIOMUHECIICHIIUH, COIIPOBOXKIAIONIAS TIEPEKICHOE OKUCIICHHE
JIUITUIOB, HHIYIUPOBAHHOE HOHAMH JIByXBAJICHTHOT'O JKele3a.
Cranuy pa3BUTHS XEMITIOMUHECIICHIIUH. BpIcTpas u MeyieHHas
BCIIBIIIKY XEMUJTIOMAHECIICHIINH, CTAllHOHAPHOE CBEUCHHUE.
JlaTeHTHBIH IEpHO.T Pa3BUTHS XEMILTFOMHHECIICHIIHH.
[IpumeHeHe akTUBaTOPOB XEeMITIOMUHecHeHIInU. VoHbI Xkene3a B
perynsun cBoOOIHO-paIUKANBEHBIX IPOIeccOB. VIOHH kere3a B
Ouornormyeckux cucremax. Merabonu3m xene3a B OpraHu3Me.
Crioco0BI OnpeieIeHUs] HOHOB XKeJie3a B ONOJIOTMIECKUX
cucteMax. LIUTOTOKCHYHOCTH HOHOB JXelie3a U (JaKTOphI Ha Heé
BIIHSTFOIIHE. MeXaHU3MbI IUTOTOKCHYECKOTO JEHCTBHS HOHOB
xese3a. BimsiHue koMmiekcooOpa3oBaHusl HA XUMHYECKYIO
PEaKTUBHOCTH HOHOB XkeJe3a. KOMIUIEKCH HOHOB JKele3a ¢
KHCIJIOPOJIOM, UX Y4acTHE B CBOOOTHO-PaANKAIBHBIX PEAKIIUIX
MexaHH3MBI KOHTPOJISI IUTOTOKCHYHOCTH MOHOB Keje3a B
opranu3Mme. Pemokc MK ¥ yTH BOCCTAHOBJICHHSI HOHOB JKelie3a B
Omonormyeckux cucreMax. MexaHn3Mbl BBICBOOOXKICHHSI HOHOB
JKeJle3a U3 HKeNe30-CoepKaInuX OeTKOB. AHTHOKCHIAHTHAS
cucrema 1epyJormasMua-Tpancheppur. Pors dpocdonumnas B
MOBPEXICHUH KIIETOK. PacipocTpaHeHHe CBsA3aHHBIX ¢ MeMOpaHOii
(docthonumaz. Pochonumazpl, BXOIIIMNE B COCTaB IK30TOKCHHOB.
Ponp axTuBanuu Gpocdoinunas B HOBPEKACHUHN KICTOK IIPH
TKaHeBOi rumokcuu. TpaHcdopmanus GU3HIEcKOi CTPYKTYPHI
MIPOHULIAEMOCTH MeMOpaH B pe3yJibTaTe AeiicTBrs pochonnnas.
Poins nonos Ca2+. ®ocdonunazsl MUTOXOHIpUH. Pons akTHBanuu
(dochonunas B MOBPEKICHUH MUTOXOHIPHUI ITPU TKAHEBOM
rurnokcud. bruodusndyeckrne MeXxaHNU3MBI BIVSTHAS
(hapMaKoIOTHIECKUX MPEMapaToB Ha aKTHBHOCTh Gocdoumnas.
Knerounsle MeXxaHI3MBI BOCCTAaHOBJICHHS CTPYKTYPHI B (DYHKIIUI
MeMOpaH nocie neictus hocdonunas. Hexpos u anmonTos.
Hexkpo3 u anonTo3: coBpeMeHHBIE MTPEICTABICHHIS 0 MEXaHU3MaX.
Omnpenenenre anonto3a. OCHOBHBIE MPEICTABICHUS O
MeXaHn3Max anonTo3a. CoBpeMEeHHBIE TUIIOTE3bl O MEXaHM3MaX
arronto3a. Ponpb nuTOXpoMa ¢ B allONTOTHYECKUX PEAKIUX.
CriocoOBI perysIuy amonTOTHIECKIX PEaKnid. AHTHOKCHIAHTHI.
Ionstue 06 antHokcuaanTax. Kiaccugukarys aHTHOKCHIAHTOB.
MexaHHU3MBI Ie3aKTHBAIINN HHUIIHATOPOB IIEPEKUCHOTO
OKHCJICHHUS JIMITHJIOB: POJIb CYNIEPOKCHTICMYTa3bl, KaTaasbl,
KapOTHHOHJIOB, TITyTaTHOHIIEPOKCHIA3bl. AHTHOKCHIAHTHEIC
(hepMEHTBI, MOJICKYJISIPHBIC MEXaHH3MBI X PAOOTHI.
IlepexBaTunku panukanoB. XenaTopsl MeTauioB. OCHOBHEBIE
CIOCOOBI U3MEPEHHS AHTHOKCUAAHTHOM akTHBHOCTH. Hapymienus
OCMOTHYECKOTO paBHOBECHS. [IpHYMHBI U CIEICTBUS HAPYIICHHS
OCMOTHYECKOTO PABHOBECHS MKy KIICTKOH U CPEIIOi, MEXTY
KJIETKOH U KJIETOYHBIMU OpTaHEeIIaMH, BEIKITIOUEHUE KICTOYHBIX
"HacOCOB", CIBUTH B HOHHOH MPOHHUIIAEMOCTH MEMOpaH.
Monuhukanms MONTEKVIISDHONW ODMaHU3aITM MEMODAH TIDU WX
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OCMOTHYECKOM PACTSHKEHHU. MeXaHN3MBbI BOCCTaHOBIICHUS
OCMOTUYECKUX HapylleHUH B kieTke. JleficTBue
(hapMaKOIOTHUECKUX TIPENapaToB (ANYPETHKHU, CEpICUHbIC
TJIMKO3UJIbI, AaHTUOMOTHKH) HA OCMOTHYECKOE PaBHOBECHE.
SIBneHue >IeKTpUIecKoro npodos MmeMOpaH. MeToas! n3ydeHHs
UIEKTPUIECKOT0 MPOO0st. DINEKTPUIECKH MPOoOOI HCKYCCTBEHHBIX
(BJIM, MMTIOCOMBI) M IPUPOTHBIX MEMOpaH (3PUTPOIHTHL,
MHUTOXOHJPUH) HOHHBIM T ((HY3MOHHBIM TOTSHIIUATIOM.
CHmKeHHe 3IeKTPHIECKO IPOYHOCTH MeMOpaH (TII0TeHIHaa
1po06os1) TP MEPEKUCHOM OKHCIICHHUH JIUIHUIOB, ASHCTBUN
¢dochomnmmaz, 0CMOTHIECKOM PACTSDKCHUH MEMOpPaH, aacopOonuu
OenkoB. ['uoresa o pony 3IeKTpHYecKoro mpobosi MeMOpaH B
HapyIIeHNH 0apbepHOil (GYHKINH MeMOpaH B MAaTOIOTHH.
Hapymenns MonexyssipHoii opranuzaiuu MemOpas. Hapymenue
(YHKIMOHHPOBAHUS MEMOPAH IIPU H3MEHEHUH MUKPOBSI3KOCTH 1
MIOBEPXHOCTHOTO 3apaa MeMOpaH. V3MeHeHne MoIeKyJIspHOU
OpraHM3aluy MeMOpaH IIpU JeHCTBUH MEMOPaHOTOKCHHOB,
B3aUMOJEHCTBUU BUPYCOB M @HTUTE C IIUTOIIa3MaTHYECKUMU
MeMOpaHaMH, aHTUTCHOB C IMMYHOKOMIIETCHTHBIMH KIIETKAMHL.
MexaHu3M AEHCTBUS XOJECTEpUHA U €r0 POjb B Pa3BUTHU
arepockiepo3a. Hapymenns 6mosHepreTinaeckux GyHKIHHA
MUTOXOHApUil.. CTpoeHre MUTOXOHAPUH. [IpIXaTebHbIe
KOMIUTEKCHI MHTOXOHApHH. CTPYKTypa JaxaTeIbHBIX KOMIUIEKCOB
I, I, III u IV. IlpeBpaienus ko3H3uMa Q B MUTOXOHIPUSIX.
CTpyKTypa MUTOXOHIPHATBHOH IEKTPOH-TPAHCIIOPTHOI! IIETIH.
Crpoenue ATP-cuHTa3HOr0 KOMIuiekca (komriekca V).
DNeKTPOXUMHUYECKHIT OTeHIHAI MUTOXOHApui. Teopust
Muruenna. buosHepretnueckre GpyHKIIMH MUTOXOHIPHUIA.
OxucnurensHoe pochoprnrpoBanue. MUTOXOHIpHANbHAS
MeMOpaHa U 3JIeKTPOH-TPAHCIIOPTHAs 11eTb. OKHUCITUTENBHO-
BOCCTaHOBHTEIIBHBIC TOTCHIHAIBI IIEPEHOCIUKOB. TpaHCIOpT
Kanpys U pocdaTa B MUTOXOHIPUH. DHEPrU3aLUsSI MUTOXOHIPHU
pu TiepeHoce 31eKTpoHOB. [lepeHoc Ca2+ u pocdara B MaTpUKC
MuToxoHapuil. IlporoH-nBrKymas cuna. VizmepeHue ckopoctu
JBIXaHUS. METOXOHIPHH. JIbIXaHHe MUTOXOHAPHIL B pa3HBIX
(YHKIMOHAJIBHBIX COCTOSTHMSIX. [IoBpexkIeHre MUTOXOHIPUIT IPH
runokcuy. OCHOBHBIE THITHI TATOJIOTMIECKUX ITPOIIECCOB,
CBSI3aHHBIE C [IEPEKUCHBIM OKHUCJICHHEM JUNUI0B. Ponb
CcBOOOTHOPATUKATBHBIX TIPOIIECCOB B KAHIIEPOTCHE3E.
CB00OIHOpAINKAIBHBIE MIPOLIECCH! M TKaHEBasi THIIOKCHSI.
[TpoGeMa nepeKucHOro OKUCIECHHS IPH KOHCEPBUPOBAHUHT
opraHoB U TkaHe. [lepekucHoe okuciaenue u crapesue. Pomnb
CBOOOTHO-PAIUKAIBHEIX MIPOLECCOB B PA3BUTUH aTEPOCKIEPO3a.
BnusiHue okucieHus JUNONpOTeU 0B Ha IEPEHOC X0JIeCTepUHa
MEK/Ty JIUIIONPOTENHAMH U KJICTKaMH. BiusHIe OKMCIeHHBIX
JIMTIONPOTEHHOB Ha pa3Hble CTaJUU aTepockiiepo3a. Poib
CcBOOOIHO-PAIUKAIFHOTO OKUCIICHHS B TATOTCHE3¢ KaTapaKThL.
CTpyKTypa XpycTaluKa U MEXaHU3MBbl IIOJICPKAaHUS €ro
npo3padHocTd. PU3UKO-XUMHUYECKHE MEXaHU3MbI BOSHUKHOBEHHS
MIOMYTHEHUA XpycTanuka. KoHIenus oKUCIuTeaIbHOro cTpecca B
kaTtapakrorerese. [locTrpancisnroHHbIe MOTI(UKanu OEIKOB
XpYCTaJIMKa ¥ UX B3aMMOCBSI3b CO CBOOOTHO-PAINKAIBHBIM
oxucieHneM. ParonuTos u BocaneHue. JpIxaTenbHbIH
(pecniupatopHbiii) «B3pbIBy. AkTuBanus HAJI®OH-okcnaass u
Muesonepoxcunassl. O6pazoBaHne CyNEpOKCHIA U TUIIOXJIOPHTA.
OO6pa3oBaHue «IIOPOYHOTO Kpyra» MPU THIIOKCHH. XPOHHYECKOES
BOCIAJICHNE 1 ayTOMMYHHBIE IIponecchl. EcTecTBeHHBIE
MeXaHHU3MbI TOPMOXKEHHSI BOCIIAIUTEIbHON peakii. AKTUBAIUA
MIEPEKUCHOTO OKUCIICHHS JINMUI0B IIPH TUIIOKCHHU U
peokcurenanuu. @enomen akrusanuu [10JI npu runoxcuu u
peniepdy3un U €€ IpIINHBL. AKTHBAIUS KCAHTHHOKCHIa3HOU
peaxkuuu. AKTUBaLUs IPOAYLIMPOBAHUS CyIIEpOKUaa
MHUTOXOHAPUSIMH. AKTHBAIHA Gocdornmmas n HabyxaHHe
MHUTOXOHJPHI NPH TUIIOKCcHH. HakoruieHne B TKaHSIX HOHOB
xene3a. Ponb HeliTpodnitoB B akTHBAIMK CBOOOIHO-PATUKAIBHEIX
IIDOLIECCOB. AHTHOKCHIAHTHBIE CHCTEMBI ITDU THITOKCHH.

3.2.

Ilepeuens pa3genos,

o0yyarouumMmcs
Pazneﬂm 1 TCMbI JUCHUININHBI AJId CAMOCTOATCIBbHOI0 U3YUCHUS 06y‘-IaIOHII/IMI/IC$I B IIporpamMme HE
PEyCMOTPEHEI.

TEM JUCHUIVIMHBL A CaMOCTOATEJIBHOI0 HU3YYCHHUSA



4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buasl Ilepuon o0yuenus (cemectp). IlopsinkoBbie HOMepa U KosmyectBo | Buabl Texymero Dopmbl
N | y4eOHBIX | HaMMeHOBaHHUs pa3ieioB (MPH HATHYHH), TeM, y4eOHbIX 4acoB KOHTPOJISt NpoBeIeHust
/m | 3aHATHIR* 3aHATHI KOHTAKTHOM | ycrieBaeMoCcTH™* TeKyLIero
padoThI KOHTPOJIst
YCIEBAEMOCTH* **
KII [ OK [ P3| JIP
1 2 3 4 5 6 71819
6 cemecTp

Pasznen 1. Buodusnka KIETOYHBIX IPOIIECCOB

Tema 1. Tpancopt BemecTs B OMoMeMOpaHax H OMO3JIEKTPOreHes

1 JI3 TpancHopT BeliecTB B OMoMeMOpaHax U OMO3JIEKTPOreHes3 2 J1 1 1
2 C3 [pakTHueckoe 3aHATHE N0 pa3neny "buodusnka KIETOUHBIX 3 T 1 1 1
POIIeCCOB"
3 JII3  [JIaGopaTopHas pabota 1o pazaeny "brodusnka KIeTouHbIX 3 T 1 1 111
mporeccos” (1 4.)
4 JITI3 JlaGoparopHas paboTa 1o paszaeny "buodusnka KIeTOUHBIX 3 T 1 1 1 1
npoiteccoB” (2 1.)
5 C3 3armTa pe3ynbTaToB Ja00paTOPHOM paboTHI 1 3 T 1 1 1] 1
Tema 2. AKTHUBHBIN TPAHCIOPT
6 | JI3 |B140d)143141<a AKTHBHOI'O TPAHCMEMOPAHHOT'O TPAHCIIOPTa 2 | J1 | 1 | 1 | 1 | 1
Tema 3. TpanchopManys SHEPrUK B OMoMeEMOpaHax
7 JI3 Tpancdopmanys SHEprUK B OMoMeMOpaHax 2 ] 1 1 1 {1
8 K Texymuii pyOexHbIi KOHTPOIIB 10 pa3neny «buodusuka 3 P 1 I (11
KJICTOYHBIX ITPOIICCCOB".
Pasznen 2. buodusnka opraHoB U TKaHEH
Tema 1. buodusuka opraHoB ¥ TKaHEH
9 J3 Buodusnueckne 0ocCHOBBI reHe3a OMOTIOTEHIINATIOB OPTaHOB. 2 I 1 1 (11
buomnoreHmansl cepana. bBuonoTeHaibl TOJIOBHOT'O MO3Ta.
10 JI3 [TaccuBHBIC OMOMEXaHUYCCKHE ITPOLIECCHI B OpraHaX U TKaHSX. 2 J1 1 1 1 1
11 JI3 I"'eMoaMHAMHYECKHE TPOLIECCHI. 2 J1 1 1 1 1
12 C3 CoKpalleHHe CKEIETHBIX MBIIIIIIL. 3 T 1 1 1 1
13 C3 TpaHCHOpT BEIIECTB Yepe3 SIUTEIMA OPraHOB U TKAHEH. 3 T 1 1 1 {1
14 C3 DoTtoperenimsa. XeMOpeUenuus. 3 T 1 1 1 1
15 JITI3 JlaGoparopHas paboTa 1o pa3zaeny "buodusnka opraHos u 3 T 1 1 1 1
TraHei" (1 4.)
16 JIIT3 JlaGoparopHas paboTa o paszaeny "buodusuka opranos u 3 T 1 1 1{1
Tkanen" (2 4.)
17 K Texynmii pyOexHBIH KOHTPOJIB 0 paszaeny «buodusnka 3 P 1 1 1)1
OpraHoB U TKaHei'.
Pasznen 3. buodusuka naTonoruyeckux Mporeccon
Tema 1. bruodusuka naToJoruyecKnx MpoLeccoB
18 JI3 Ponb nospesxaenust MeMOpaH B pa3BUTUH KJIETOUHOH 2 bl 1 1 (1] 1
naTojorui. CBOOOIHbBIC paJMKaJIbl B OMOJIOTHYSCKUX CHCTEMaX.
19 I3 CB0OOHO-paUKaNEHOE NEPEKUCHOE OKHCICHHE JINITHIOB 2 pi 1 1111
(ITOJI). Nousl xene3a B perysiini CBOOOJHO-paAnKaIbHBIX
rporteccoB. Posb dochosnnas B HOBPEIKICHHH KICTOK.
20 C3 Hekpos u anonTo3s. 3 T 1 1 1 1
21 C3 AHTHOKCUJIAHTEI. 3 T 1 1 1 1
22 C3 Hapyuienust ocMotuyeckoro paBHoBecHs. SIBieHue 2 T 1 1 111
AIIEKTPUYECKOT0 MPo0osi MeMOpaH. Hapymenns MoleKyIspHOi
OopraHu3anyy MeMOpaH.
23 C3 OCHOBHBI€ THIIBI IATOJIOTHYECKHUX MTPOLIECCOB, CBA3AHHBIC C 2 T 1 I (11
MEPEKUCHBIM OKHCJICHHEM JTUIH0B. DaronnTos 1 BocmaieHue.
AKTUBaNUs NEPEKUCHOI0 OKUCICHUS JIUMUIOB IPH TMIIOKCHHU U
PEOKCHICHAIIHH.
24 K Texymmii pyOexHBIH KOHTPOIIB 10 paszaeny «buodusnka 2 P 1 1 (11
MIaTOJOIMYECKHX MPOIECCOB.
25 3 3auer 1o BceM pazzeiiaM Kypca 3 TIA 1 1




Ne | Buasl Mepuon o0yuyenus (cemectp). [lopsinkoBbie HOMepa U KonuuyectBo | Buabl Tekyuiero DopMbI
N | y4eOHBIX | HaMMeHOBaHUs pa3aesioB (NIPH HATUYNH), TeM, yIeOHBIX 4acoB KOHTPOJISI MpoBeaeHust
/n | 3ansTHIT* 3aHATHI KOHTAKTHOIi | ycieBaeMoCTH ™ * TeKylIero
padoThI KOHTPOJISI
YCIHEBAEMOCTH* **
KII [ OK | P3 [ JIP
1 2 3 4 5 6 | 71819
Bcero B cemecTpe 64 24 | 24 [23] 22
Bcero nmo xucummjinie 64 24 | 24 123] 22
(%, **, *** cMOTpU yCIOBHBIE 0003HAYCHHUS)
Ycii0BHBIC 0003HAYCHHSA
Bunb! yueOHbIX 3aHATHN®
Buabl yueOHBIX 3aHATHIH CoxpauniéHHoe HAaMMEeHOBAHME
JIeKIIHOHHOE 3aHITHE Jlexmus JI3
JIabopaTOpHO-TIPaKTHIECKOE 3aHATHE JlaGopatopHoO-TIpakTHYECKOe JIII3
CeMHHApCKOE 3aHATHE Cemunap C3
KomnoxkBuym Komnoksuym K

Bunst Texymiero konTpods yeneBaemoctu (BTK)**

Buabl Tekymero KOHTpoJIs Coxpaménnoe Conepixanne
yenesaemoctu (BTK) HAHUMEHOBaHHeE
Texymuit Juctumnmaupyromuii | [ | KoHTpons nocemaeMocTy 3aHATHIA 00yqalomuMcst
JUCLHUILITMHUPYOIIUH
KOHTpOJb
Texymuii TeMaTu4ecKui Temarnueckuit T | Ouenka ycBoeHust 00y4aroniMcs 3HaHUH, YMEHHUH U OIIbITa
KOHTPOJIb MPAaKTUYECKOH JIESTENBHOCTH [0 TEME 3aHATHS
Texymmit pyOexHBIH PyGexusrit P | Onenxa ycBoeHust 00yJaromiMcs 3HaHUH, YMEHHH 1 OTIbITa
KOHTpOJIb MPaKTUYECKOH AesATeNbHOCTH MO TeMe (pa3aeny, MOLYI0) JUCIUILTHHBI

@opMBbI IPOBEJCHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0yJaromuxces ***

Ne ®DopMbI IPOBeIeHHU TeKYyIero KOHTPOJIs TexHuueckoe u Bo3Mo:kHOCTB POBeIeHUs TeKYyLIero
ycneBaemoctu odyuyaomuxcs (PIITKY) COKpaméHHoe KOHTPOJISI YCIIeBA€MOCTH 10 BHIaM
HaHMEHOBaHHUe KOHTPOJIS
bl | T P
1 | KorTpons npucyrcrus IIpucyrcrBue KII | +
2 | Ompoc KOMOMHUPOBAHHBII Omnpoc OK +
KOMOVHHPOBaHHBIH
3 | Pemenue mpaktuueckoi (CUTyalluOHHOM) IIpakTuueckas P3 +
3amaqn 3a7aqa
4 | IlpoBepka 1ab0OpaTOpPHOH PabOTHI JlaGoparopHas JIP +
pabota




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp dopmMa NPOMEKYTOUYHOMH aTTeCTAIHU**** dopmMa npoBeIeHNsI MPOMEKYTOUHOM aATTECTANH
1 2 3
6 cemecTp 3ager Kontpons npucyrcrsus, Onpoc KOMOMHUPOBAHHBIH

YcioBHBIE 0003HAYCHHSA ****

DopMbI IPOMEKYTOYHOMH aTTECTAIIMA

CoxpanménHoe HaMMeHOBaHHE

3ager

3auer

[3




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

6 cemecTp
CooTBeTCTBHE OLIEHOK
Brn sanaTHi ®DopMbI NIPOBeIeHU TEKYIIEro Koa-Bo . Makec. koi- CHTHHIOBBLIM GAJLIAM
KOHTPOJIS1 yCIIeBaeMOCTH KOHTpoJIeil | Bo 6a/110B
TK|BTK | Ota. | Xop. | YioBa.
Pemenue npakruueckoi
Jlaboparopro- JII3 (cutyanuoHHoi) 331a4u P3 4 72 Bl T |[18]12 6
MIPAKTUIECKOE 3aHIATHE -
IIposepka taboparopHoii padorsr | JIP 4 72 B[ T 18 12 6
CeMHHapcKoe 3aHATHE C3 Pernenue npaxTiieckoi P3 9 162 B T 18 | 12 6
(cuTyanMoHHO#) 3a1a4n
KomokBuym K Onpoc KOMOMHUPOBAHHBIH OK 3 702 B | P 2341156 78
CyMma 0aJijioB 110 JIUCIMILINHE 38 CEMECTP 1008

Kpurtepun BbicTaB/IeHHs] OLICHOK NPH NMPOXO0KICHUH NMPOMEKYTOUYHON aTTecTanuu B opme
3a4eTa (HA OCHOBAHMH PEHTHHIA yCIEBAeMOCTH 00y4YalomIerocsi U pe3yJbTaToOB NPOXOKICHHUS
TeKylero pyoe;kHOro KOHTPOJIA 10 AUCHHUINIMHE (MOAYJ/II0) MJIH €€ YaCTH B cemecTpe)

6 cemecTp

Ixana Kputepuu BoicTaB/IeHUST OLIEHKH
OLleHMBAHUS
«32YTEHO» PeiitinroBsiii 6amun — He meHee 60 % (He menee 600 6asIoB)

u
TMony4yeHue OLEHKHU HE HIKE «YIOBJIETBOPUTEIBHOY 3a MPOXOKIEHHE KAXKIOT0 TEKYLIETO PyOEKHOr0 KOHTPOJIS B
ceMecTpe

«He 3auTeH0» |PelituHTOBHII Garmn — MeHee 60 % (MeHee 600 GayToB)

W/ WITH

[MosyyeHue OLEHKH HIDKE «yIOBIETBOPUTEIBHOY 32 MPOXOIKIEHHE XOTsI ObI OJJHOTO TEKYIIETO PyOEeKHOTO KOHTPOIISI B
CEeMECTPE WM HE MMPOXOXKICHHE PYOSIKHOTO KOHTPOJISI




7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

6 cemecTp

Hepeqeﬂb BOIIPOCOB IJIA MOATOTOBKH K l'[pOMC)KyTO‘lHOi;I aTTreCTallum B (])opMe 3a4yéTa

l.

vk

10.

11.

12.

13.
14.

15.

16.

17.

18.
19.

dusnueckre METOIbl U3yUEHUs! CTPYKTYPhl U (QYHKIUH KICTKU. DICKTPUUYECKUE CBOMCTBA
KJIeTOK. MexaHnyeckrue cBOWCTBA KJIETKU U HUTOILUIa3Mbl. COCTOSIHUE BOJIBI U JIEKTPOJIUTOB B
kieTke. CBOOOAHAS U CTPYKTYpUPOBAHHAS KJIETOYHAs BOJIA.
Bunel nporeccoB nepeHoca BewecTB yepe3 MmeMOpanbl. [10TOK U MI0THOCTH MOTOKA BEILIECTBA.
3akoH nuddy3un, ypapHeHue Ouka, ypaBHeHUE 11 1udPy3un BEIISCTB Yepe3 MEMOpaHHI.
OcHoBHOe ypaBHeHHe dekTpoand¢ys3uu (ypaBuenue Heprcera-Ilnanka). Pemenue ypaBHeHus
anekTpoauddy3un st MeMOpaH B MPUOTUKEHUH OJTHOPOIHOTO TOJIS.
VYpaBuenue ['onpamana-XomkkuHa-Kara.

[IpoHnniaeMocTh OMONOTMYECKMX W MOJEIBHBIX MEMOpaH; METOJbl €€ MCCIEAOBAHMUS.
Koadpdunuent npornnaemoctu 6nomeMOpaH, ero 3aBUCUMOCTh OT PAaCTBOPHMOCTH BEILIECTBA
B JIMNIU/1aX, KOO PHULIMEHT pacripeieieHusl.

DJeKTpUYecKre eMKOCTh MEMOpaH U UMIeIaHCc. MeToIbl H3yYeHHs UMITeAaHca. 3aBUCUMOCTh
UMIIEJTaHCa OT YaCTOTHI IEPEMEHHOTO TOKA.

Tpancnopt BemecTB d4epe3 MeMmOpaHbl myTem oOnerdenHoi auddysun. Iloper B
OmoMeMOpaHax, MeToAbl OIEHKH 3(dexTuBHOTO pasmepa mop. JWHamMudeckue MOpPHI U
MeXaHU3M HX (OPMHPOBAHUSI.
3aBHCHMOCTh MTPOHUIIAEMOCTH OMOMEMOpaH ISl Pa3IMYHBIX BEIIECTB OT (Da30BOTO COCTOSHUS
munuaoB. TpancnopT Boasl. Mexanusm (pyHKIIMOHUPOBAHUS BOJIHBIX KaHAJIOB.

o o . + +
AXTHBHBIHI TPaHCIIOPT BCIICCTB B ) KUBOU KIICTKC. MOJ'IeKy.]'ISIpHBII/I MCXaHU3M pa6OTBI K , Na -

u Ca -AT®as. OusiTsl VYceuHra, KacaroolMICd U3MEpPEHUs HMOHHBIX IIOTOKOB 4epes
MHOT'OKJIETOYHBIE CUCTEMBI.

CBs13p TpaHCHIOpPTa BOJBI C JBUKEHUEM APYTUX BeniecTB. OCMOTHUYECKOE CKaTHE U HaOyXaHue
KJIETOK. XEMUOCMOTHYECKAsI TEOpUsI OKUCIUTEIBHOTIO (pochopunupoBaHus B MUTOXOHAPUSX:
OCHOBHBI€ IIOCTYJIaTBl MUTYEIa U UX SKCIIEPUMEHTAIBHBIE JOKA3aTEIbCTBA.

Pacripenenenue MOHOB MEXIy BOJHOM W JIUMHIHON (azamu;, MeX(a3zHbI MOTEHIUAI.
[ToBepXHOCTHBIE 3aps/bl U MOBEPXHOCTHBIM moTeHuuan. MeMmOpaHHBIM MOTEHIMAN UBON
KJIeTKU. MeTonibl n3MepeHus: OMONOTEHIUAIOB: MUKPOIJIEKTPOAHAS TEXHUKA, XapaKTEPUCTHKU
MHUKPOJIEKTPOIOB.

PaBnoBecunie motennmansl Hepucra u Jlonnana. CtanMoHapHBIN MOTEHIMAN: YpaBHEHHUE
lNonbamana-XomkkruHa-Kama st pacdyeta 3Ha4eHUM MOTEHIMATIOB MOKOSI M AeicTBUs. Poib
AKTHBHOT'O TPAHCIIOPTa MOHOB B '€HEpalMy OTEHIIMAJIOB MTOKOSI.

DJIeKTpOTreHHbIN Hacoc. [loTeHnanbl MOKOs KJIETOK MEYEHHU, OYEK, CEPACYHOM, CKEIETHOU U
[JIaIKOW MBIIIL, HEPBHOW TKaHU B HOPME U MATOJIOTHH.

['enepanus KiaeTKaMU 3JEKTPUYECKUX HMITYJIbCOB. bruodusnueckuii MexaHU3M TeHepaluu
noteHuana aecreusa. Meroa Qukcauuu HanpsokeHHs Ha MemOpaHe. VI3MeHEeHHsT MOTOKOB
MOHOB KaJIus U HATPUsI BO BPEMEHHU MPU F€HEPALMH TOTEHLUANA ACHCTBUS.

CenekTUBHOCTh MOHHBIX KaHAJIOB, PETyJsIus paboThl MOHHBIX KaHAlOB. BOpPOTHBIE TOKH.
KaGenpHble cBOiicTBa HEPBHBIX BOJOKOH. CKOPOCTh NPOBEACHHS HEPBHOTO HMITYJIbCA;
TeserpadHoe ypaBHEHHE.

OCOOGEHHOCTH TPOBEIEHUSI HEPBHOTO MMITYJIbCA B MUEIM3UPOBAHHBIX HEPBHBIX BOJOKHAX.
I'panyanbHbie SIEKTPHUECKUE UMITYJIBCHI KJIIETOK, X OCOOCHHOCTH M MEMOpaHHBIE MEXaHU3MBI
reHeparuu.

Mertoapl U3y4eHHUs: XOJUHOPELENnTOpoB. MoeKyspHas OpraHu3alus U MEXaHU3M JEUCTBUS
xonuHopeuenTopa. KuHeTnka B3aMMOJIEMCTBUS BEHIECTB € XOJWHOpenentopamMu. POu3MKo-
XUMHUYECKAsi MOJENb B3aUMOJICHCTBHS ALIETWIIXOJIMHA U €r0 aHAJIOTOB C PELEITOPOM.
buoduznueckne MexaHn3mbl AeUCTBUS HMUKIHYeCKOH AM®, posb HOHOB KalbIUs B JEHCTBUH
HAMO.
buoduznueckne Mmexann3mbl GyHKIIMOHUPOBAHHS XEMOPELEITOPOB.
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OU3NKO-XUMUYECKHE XapPaKTEPUCTUKH KICTOYHOH MOBEPXHOCTH, METOIBI MX H3YYCHHS.
Kierounple KOHTaKTBI: THIIBI, SJIEKTPUYECKHE CBOWCTBA, MEXaHUYECKasl MPOYHOCTb. MeETOMbI
U3y4YCHUS aJre3uH KIECTOK.

brodusnueckne MexaHM3MBI ~arperalyoHHOTO  B3aWMOACHCTBHUS  SPUTPOIUTOB,
aKTHBHPOBAaHHBIX TPOMOOIIMTOB. MeXaHW3M HapyLICHUS MEXKJICTOYHBIX B3aMMOJCHCTBUH B
HaTOJIOTHH.
Ponb moBpexneHus MeMOpaH B pa3BUTHU KJIETOYHOW marosoruu. [lociaencTBus i KiIeTKu
HOBPEXACHUS IJIa3MaTUYeCKOoW MeMOpaHbl, MeMOpaH MUTOXOHIPHH, JU30COM, SJIEPHOMN
MeMOpaHBI.

OcHoBHbBIE (U3UKO-XMMHUYECKHE TNPUYMHBI HapylIeHHs OapbepHBIX CBOMCTB MeMOpaH:
NEPEKUCHOE OKHCIIEHUE JUNUAOB, (EPMEHTATUBHOE pacIlelJieHHe JHUIMHI0B U OENKOB,
U3MEHEHHE 3apsaaa U KoHpopMmanuu OenkoB, agcopOuus GelKOB, OCMOTHUECKOE PACTSHKEHUE
MeMOpaH.

Pacnpoctpanenue cBsi3aHHBIX ¢ MeMOpaHoil ¢ochonumnaz. Pochonunaszel, BXOAAIINE B COCTAB
9K30TOKCHHOB. Ponb aktuBanmm (ocdosnnas B TMOBPEXKICHUU KIETOK IPU TKAaHEBOH
THIIOKCHUH.

Tpancdopmanus pusnyeckoi CTpyKTyphl U IPOHUIIAEMOCTH MEMOpPAH B pe3yJIbTaTe ICHCTBHS
docdommmas.

Pons wmonOB Ca2+. dochonunazel MuToXoHApUN. Ponp aktmBamuu Qocdonumnas B
MOBPEXICHUH MUTOXOHIPUHM IIPU TKAHEBOM TMIIOKCHUH.

buodusnyeckne mMexaHu3Mbl BIAUSHUSA (PapMaKOJIOTHUYECKUX IMPErnapaToB Ha aKTUBHOCTH
docdonumnaz. Kinerounble MexaHU3Mbl BOCCTAHOBJICHUS CTPYKTYpbl U (yHKIHI MeMOpaH
nociie aerctBus Gocdomumnas.

[TepexucHoe OKHCIEHUE JTUMUIOB KaK (hyHIaMEHTAIbHBIA MEXaHH3M MEMOpPaHHOI MaTOJIOTHH.
OO0mas cxeMa peakifii LEeMHOr0 OKHCICHHUsS OPraHUYEeCKUX COCIUMHEHUN. MeToabl u3ydeHus
MEPEKUCHOTO OKHCICHHS JHUNUIOB: aHAIW3 TMOTPEOJICHUS KHUCIOpOAa W HAKOIUICHHS
pPa3IMYHBIX MPOAYKTOB MEPEKUCHOTO OKUCICHUS, W3MEPEHHE XEMWIIOMHUHECLUEHIUU U
dnyopecuennuu. Peaknuy MHUIIMUPOBAHUS, MPOJOJDKEHUS, Pa3BETBICHUS U OOpBIBa IIeTei
OKHCJICHHsI HEHACBILICHHBIX JIMNUIO0B. llepekucHoe okuciaeHue JIUNUI0B o aeicTBueM YD
o0yueHus.

Tpurrepuas pons noHos Fe(Il). OcHoBHble nuddepeHnanbHble ypaBHEHUS, OMUCHIBAIOIIHE
KUHETHKY PEaKIMi MepeKucHOro okucieHus. OCHOBHbIE CIOCOOBI €e ympolleHus. YcioBue
BO3HHKHOBEHHUS U aKTUBALUU MTEPEKUCHOTO OKUCIICHHUS B KJIETKE.

OU3HKO-XUMHUECKUE MEXaHU3MBbI JACHCTBUS MEPEKUCHOTO OKHUCIICHHS JIUIUJIOB HA CTPYKTYPY
U (QyHkoumm MeMOpaH: paspymieHue (QYHKIHMOHAJIBHBIX TpyNN O€NKOB, MoIu(UKAIUsI
(u3NYECKUX CBOMCTB JUMHUAHOIO OUCIIOS, YBEIMUEHUE IPOHULIAEMOCTH JJI1 HOHOB, CHUKEHHE
AIIEKTPUYECKON TIPOYHOCTH MEMOpaH.

OCHOBHbIE THIIBI MATOJOTUYECKUX IIPOLIECCOB, CBA3AHHBIE C MEPEKUCHBIM OKHCIEHHEM
JUIKJIOB: AaBUTAaMUHO3bI, HEJOCTAaTOK CeJieHa B IMHIE, HWHTOKCUKAlMHM, JAeHCTBHUE
VMOHU3MPYIOIIEH pannanuu, aeiicteue Y® irydyei, BocrageHue, KaTapakTa U APyrue IIa3HbIe
0oJie3HM, 00JIE3HU UMMYHHOUW CHCTEMBI, aTEPOCKIIEPO3.

Ponb cBOOOAHOPAIMKATIBHBIX MIPOLIECCOB B KaHIeporeHese. CBOOOHOpaANKATIbHbBIE TPOLIECCHI
Y TKaHEBasi TUIIOKCHSI.

[Ipobiiema MEpPEeKUCHOTO OKUCIICHUS NP KOHCEPBUPOBAHUHU OpraHOB M TKaHel. [lepexucHoe
OKHCJICHUE U CTapEHHUE.

Hekpo3 u arnonTo3: cCoBpeMEHHbIE MPEICTABICHUS O MEXAHU3MAaX.

OcHoBHas knaccudukaius CBOOOJHBIX PAIUKaIOB: MEPBUYHBIC, BTOPUYHBIE U TPETUUYHBIC
paaukanbl. ['eHepamnus CBOOOIHBIX pPaaUKalOB B IEMAX IMEepeHoca AIeKTpoHa. Poiab MOHOB
xKeJe3a B reHepali CBOOOIHBIX paiuKajoB.

CynepoKCUIHBI U THAPOKCUIBHBIN paguKalbl, METOABl UX OOHapyxeHus. CHHTICTHBIN
KHCJIOPOJI ¥ €T0 JIEHCTBUE HA KJIIETOUHBIE CTPYKTYPBHI.

MexaHu3Mbl J€3aKTUBAllMM WHULMATOPOB IEPEKUCHOIO OKHUCIEHUS JHUIUIOB: PpOJIb
CYNEepOKCHUITUCMYTa3bl, KaTajasbl, KapOTHHOHWJAOB, TIyTaTHOHIEpokcuaasbl. [lonstue o006
aHTHokcunanTax. Kilaccupukanuss aHTHOKCHIAHTOB. AHTHOKCUIAHTHbIE (EPMEHTHI, U
MeXxaHM3Mbl UX padoThl. [lepexBaTunku pagukaioB. XenaTopsl MeTaioB. OCHOBHBIE CIIOCOObI
U3MEPEHUs] AHTHOKCUAAHTHON aKTUBHOCTH.

Omnpenenenue anonto3a. OCHOBHbIE NMPECTABICHUS O MeXaHHW3Max anonrto3a. CoBpeMeHHbIE
TUIIOTE3bl O MEXaHM3Max amnonrto3a. Ponp mUTOXpoMa C B amoONTOTHYECKUX pPEAKIUAX.
CrocoOb!I perymsiuy anonTOTUYECKUX PEaAKIIHA.
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. [IpyuuuHbl U cneACTBUS HapyLIEHUS OCMOTHYECKOI'O PAaBHOBECHS MEXIY KJIETKOH U cpenow,
MEXIy KJIETKON M KJIETOYHBIMU OpPTaHEUIAMH, BBIKIKOYEHUE KIETOYHBIX 'HACOCOB', CABUTH B
MOHHOM MpOHUIIaeMOoCcTH MeMOpaH. Moaudukanus MOJIEeKyJIIpHON OpraHu3aluu MeMOpaH Mpu
UX OCMOTHYECKOM PaCTsSKEHHH. MeXaHnU3Mbl BOCCTAHOBIICHHS] OCMOTHYECKUX HapylIEHUH B
KJIETKE.

[HelictBue (¢GapMakoJIOrH4ecKUX IMpenaparoB (IAUYPETUKH, CEpleYHbIEe TJIMKO3U]IbI,
AHTUOMOTHKHN) Ha OCMOTHYECKOE PaBHOBECHE.

SIBneHue 3NeKTpUUYecKoro mpobos memOpaH. MeTonbl M3y4eHHs 3JIEKTPUUYECKOro MpoOosi.
Onextpudeckuil mpoboil uckyccrBeHHbIX (BJIM, numocoMbl) M HPHUPOAHBIX MeMOpaH
(3pUTPOLIUTHI, MUTOXOHAPUH ) HOHHBIM AU (D ()Yy3HOHHBIM NOTEHIIMATIOM.

CHuxeHue >JeKTPUUECKON MPOYHOCTH MeMOpaH (IOTeHLHanda Npobos) MpH HNEPEeKHCHOM
OKHCJICHMM JIMNUIOB, JedcTBUM (ocdonumas, OCMOTHUECKOM PpACTSIKEHUH MeMOpaH,
aacopOuun OenkoB. I'mmoTe3a o poOJM AJIEKTPUUYECKOTO MpoOos MeMOpaH B HapylIEHUHU
OapbepHOi (GyHKIIMN MeMOpaH B MaTOJIOTUH.

V3MeHeHne MOJEKYJISpHOW OpraHu3alud MeMOpaH Npu JEeHCTBUUM MEMOpPaHOTOKCHHOB,
B3aUMOJICCTBUM BUPYCOB U AHTUTEJ] C LUTOIIA3MAaTHUYECKUMH MEMOpaHaMM, aHTUIE€HOB C
UMMYHOKOMIIETEHTHBIMH ~ KJIeTKamHu. Hapymenue QyHKIHOHHpoBaHUS MeMOpaH mpu
U3MEHEHUN MHUKPOBSI3KOCTH U MIOBEPXHOCTHOTO 3apsia MeMOpaH.

MexaHu3M JIEUCTBUS XOJIECTEPUHA U €0 POJIb B Pa3BUTHH aTEPOCKIIEPO3a.

3ajaund MCCIENOBAHMS AJIEKTPUUYECKUX OHMOMOTEHIIMATIOB OpPraHOB. OJIEKTPOTrpaMMbl U
IIPOCTPAHCTBEHHOE pacIipe/iefieHne MOTEHIMalla KaK OCHOBHBIE XAapPAaKTEPUCTUKHU BHEIIHUX
3JIEKTPUYECKUX TOJIEH TKAHEW U OPTaHOB.

[TaccuBHBIE AJIEKTPUUYECKHE CBOWCTBA TKAHEW M OPraHOB. DKBUBAJEHTHBIE AJIECKTPUUYECKUE
CXEMBbI TKaHEH U OPTraHoB.

DJIEKTPUYECKUN HMMIEJAHC TKaHEH, €ro 4acTOTHas 3aBUCUMOCTb. KIIETKM Kak TOKOBBIE
UCTOYHUKHU  JJeKTpuuecTBa. MexaHusm GOpPMUPOBAHHS  KIETOYHBIX  HCTOYHUKOB
3JIEKTPUYECTBA IPH JIOKATBHOMN 3JIEKTPUUYECKON aKTUBHOCTH.

Onucanue MOTEHIMAIOB, CO3/1aBA€MbIX KJIETOYHBIMM MCTOYHUKAMH, HA OCHOBE MOTEHIMAJa
OTZEJIBHOIO0 TOKOBOI'O IOJIOCA M IOTEHLHala TOKOBOI'O [BYXIIOJIOCHOIO TE€Heparopa B
00BEMHOM AJIEKTPONPOBOIAIIEH Cpejie.

bruodusnueckre OCHOBBI PETUCTPALMU 3JIEKTPOKAPAUOTPAMM IPHU PA3IUYHBIX OTBEICHUSX.
[ToTenuman TepMmuHaneit st ogHonossspHou peructpauun DKI'. dopmupoBaHne UCTOYHUKOB
JJIEKTPUYECTBA B TKaHU MHUOKapza. IIpocTpaHcTBeHHOE pacnpeeneHue MOTEHINUAIOB cepaua
Ha MIOBEPXHOCTH TeJa.

DnekTpuueckuii BekTop cepana. IIpocTpaHCTBEHHBIE M IUIOCKHE BEKTOPHBIE
ANIEKTPOKApIUOTpaMMbl, METOJbl MX HU3MepeHus. Buael anexrposHuedanorpamm (391).
Craructuueckue xapakrepuctuku 301
Pacuer cniektpa MomHocTr D3I B paMKax MHTErpanbHOro npeodpasosanus Oypbe U BeMBIIET-
aHaIMu3a.

OneKkTpruyeckas: aKTUBHOCTh MUPAMHIHBIX HEMPOHOB HOBOM KOPBI KaK MCTOYHUK I'eHE3a
anekTposHiedanorpamm. Mexanusm rene3a IOI: posib MOCTCHHANTHYECKUX IMOTEHIIUAIOB
NAPaMUAHBIX HEHPOHOB, 3HAYEHHE CHHXPOHU3AUHUHM HUX OJJIEKTPUYECKOW AaKTUBHOCTH U
MIPOCTPAHCTBEHHON OpUEHTAIUH.

I'enes purmuyeckux 331" B HEHPOHHBIX CETSX.

Yopyrue u miactuueckue aegopMalid TKaHEW M OpPraHoOB; CHIIBI, MPOTUBOACHCTBYIOIINE
negopmanuu. HploTOHOBCKME U HEHBIOTOHOBCKHE JKUAKOCTH. HampsbkeHue ciBura u cKopocTb
CIBHIa B KHUJIKOCTSX.

Bsi3ko-ynpyrue cBolicTBa TKaHEW M opraHoB. Penakcaius HanpsyKeHUsS U IOJ3Y4ECTh NpHU
nedopManui TKaHEH; TUCTepe3nC MEXaHMYECKUX XapaKTepuCTHK TKaHed. Craruueckas
nedopmaius pacTsHKEHUS MSTKUX TKaHel, 3(QeKkTuBHBIA (TaHTeHUIUANBHBINA) MOIYIb
YIOPYTOCTH.

Bsi3ko-ynpyrue cBoiicTBa CHHOBHAJIbHOW )KUIKOCTH, IEPMOHAIIONHUTENCH (1epMODUILIIEPOB).

Junamudeckas aegopMaivs TKaHEW, NHHAMHYECKHH MOIYJIbh YINPYrocTu. MexaHU4ecKue
CBOICTBA MBI U KOCTEM.

VYapyrue cBoiicTBa 000J0YEK TMOJIBIX OPraHoOB. YpaBHeHUe Jlamiaca sl CTaTHYECKOTO
COCTOSTHUS] TOHKUX YIIPYTHUX 000JI0YEeK.

CraTuueckoe COCTOSIHUE YIPYroro KpOBEHOCHOIO cocynaa, ypaBHeHue Jlame. YpaBHeHue
nedopmanuu KPOBEHOCHOTO cocyJa MpU H3MEHEHUHU JaBJICHUS KPOBU. MexaHMUecKue
CBOICTBa KPOBH.
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HeHblOTOHOBCKOE TeueHHE KPOBHM NMPU HHU3KHX CKOpPOCTSX clBHUra, ypaBHeHue Keccona u
ypaBHEHHE 3axapyeHKO. MOJIEKYJISAPHO-KIECTOYHbIH MEXaHU3M HEHBIOTOHOBCKHX CBOMCTB
KPOBH, POJIb arperauu (MeXKIETOUHbIX B3aUMOAEHCTBHI) S3PUTPOLIUTOB.

OnTuyeckue M IIEKTPUYECKHE METObI UCCICNOBAHMUS MEKKICTOYHBIX B3aMMOJICHCTBUN U
arperaTHoOroO COCTOSIHUS KPOBH.

Mexanuueckue SBIEHUS B JIETKUX. JlMarpaMmbl pacTsyKEHUS JIETKUX B YCIIOBUSX 3aIllOJHEHUS
CpellaMU C pa3HbIM IIOBEPXHOCTHBIM HATSKEHUEM.

Bxiaa moBepXHOCTHOrO HATSDKEHMS B ajbBeojaxX M YHNPYTHUX CHIJI aJIbBEOJIIPHOM TKAaHU B
paboty BbiOXa. CTaTHYeCcKOe MEXaHUYECKOe COCTOSIHUE ajlbBeosibl, ypaBHeHHe Jlamaca.

Ponb cypdakraHTa B W3MEHEHMHM IOBEPXHOCTHOI'O HATSIKEHHUS B ajbBeoJiax. 3HayeHHE
IIOBEPXHOCTHBIX SIBJIEHUN IIPU OTEKE JIETKUX.

Jluneiinas u 06beMHAst CKOPOCTh KPOBOTOKA. MeTO/IbI H3MEPEHHsI CKOPOCTH JIBHXKEHUSI KPOBH
B KPOBEHOCHBIX COCY/ax, yJIbTPa3ByKOBOW JONIUIEPOBCKUI cmocod. I'paameHT ckopocTu
TE€YEHHs] KPOBU B PA3JIMYHBIX YYaCTKaX KPOBEHOCHOW CHUCTEMBI M €0 3HAUEHUE JJISl pa3BUTHUS
MIATOJIOTMYECKUX COCTOSTHUM.

['unpaBanueckoe (reMOAMHAMUYECKOE) CONPOTHUBICHHE, THAPOJMHAMUYECKAss €MKOCTh U
TUAPOJIMHAMUYECKasi HHIYKTUBHOCTD COCYJa C KPOBBIO.

MexaHu3M TeHepali U paciupoCTpaHeHUs MyJbCOBOM BOJHBL. PopMyiibl (a3zoBoil CKOPOCTH
pacnpoCTpaHEHHs ITyJIbCOBOM BOJIHBL, X BBIBOJ C IOMOIIBIO AHAJIN3a PA3MEPHOCTH.
OnpeneneHne ynpyrux CBOWCTB COCYZOB ITyTEM U3MEPEHUS CKOPOCTH ITyJIbCOBOM BOJIHBI.

['eMonHaMuUecKUe MPOLECCHl B CUCTEME MUKPOLUPKYJIISALMH, PE3UCTUBHBIN (BA3KOCTHBIN)
XapakTep CONPOTHUBIEHUS MENKUX cocynoB. OOmiee CONMPOTHUBIEHUE CHCTEMBI COCYAOB,
COCAMHEHHBIX IIOCIEAOBATENbHO WM napauienpbHo. dopmyna reMoaMHAMHUYECKOTO
nepupepruIecKoro CONpOTUBICHHUS.

Cucronnueckuif, MUHYTHBIH 00BEM KpPOBUM U CEpACUHBI HMHAEKC KaK IOKa3aTelH
POU3BOAUTEIBHOCTH Cepala. AHanM3 KPOBOTOKA B OOJIBIIOM Kpyre KpoBOOOpalieHUs Ha
OCHOBE CHCTEMBI JKBHMBAJECHTHBIX COCYIOB, T'€éMOJAMHaAMUYecKass (popmyria CHUCTOIHMYECKOTO
00BbeMa KPOBH.

OCO0eHHOCTH TeMOJMHAMUKY TPU CEPACYHON HEIO0CTATOYHOCTH. Bapuanuuu 31eKTpuyecKoro
UMIIE/IaHCa TKaHEH B pe3ysIbTaTe U3MEHEHUs! KPOBEHANOIHEHUS UX COCY/I0B.

Meron wumnenaHcHod peorpaduu Uisl ONpPEAENIEHHUs] CHCTOJIMYECKOrOo BHIOpOCa KpOBU;
JJIEKTPOIHBIE CUCTEMBI, IPUMEHSIEMbIE B UMIIEJaHCHOW peorpaduu.

Kapauorennoe cmemenue tena. bamnucrokapauorpammbl. OmnpezesieHHe CUCTOIUYECKOTO
BbIOpOCA KPOBH IO JAHHBIM W3MEPEHUSI HU3KOYaCTOTHOH OaJlsIMCTOKapMOrpaMMBbl.
OcoOeHHOCTH COKpalleHus NpsiMOi U neprucTtoi MpIiil. CoKpalieHrue CKEJIETHOW MBIIIIBI B
JKcIepuMeHTe 0e3 yckopeHMs. TenaonpoayKius MpH yKOPOUEHUH MBIIIIBL. 3aBUCUMOCTD
CKOPOCTH M30TOHMYECKOIO COKPALIEHHsI MBIIIIBI OT CHJIOBOM HAarpy3KH, ypaBHEHHE XWILIa.

['enepanuu cuiabl NONEPEYHBIMU MOCTHKaMH. Cuila Ha KOHLIE MBIIIEYHOTO BOJIOKHA U €r0
CKOPOCTb YKOPOYEHMSI, BBIPAKEHHBIE YEpPE3 NTapaMeTphl cCapKoMepa.
I'enepanys 3ByKa Ipy COKPAIEHUH MBbIIIILIBI.

BekTopHas opraHu3zanus CTPYKTYpbl SMHUTENUs B KHUIIEYHHKE M HeppoHax. Tpancmopt
caxapoB M AaMHUHOKHCJIOT B TOHKOM KHIIKE B KOMIUIEKCE C I€peHOCYHKoM. Meron
KOPOTKO3aMKHYTOT'0 TOKa Y CCHHTIa JJIsl UCCIIEA0BAHNS aKTUBHOI'O TPAHCIIOPTA HOHOB.

TpanconuTennanibHBIH TPAHCIOPT BOJABI B KHUIICYHHKE W HeppoHaX. MexaHHU3M
OCMOTHYECKOI0 KOHIIEHTPUPOBAHUS MOYM B HE(hpOHaX.

Knerounslii MexaHu3M JA€HCTBUS HEPPOTPONMHBIX AMYypeTHUYECKUX BemiecTB. Kunernka
OKCUT€HAllul KpOBU B ajlbBeojax. 3HaueHHE CKOpocTH Au(p(y3uM M BEIUUMHBI IUIOIIATU
JIbIXaTEIbHBIX MEMOpPaH ajlbBEOJI B HACBILIEHUH KPOBU KHCIOPOJIOM.

Onrtuueckas cucteMa riasza. Pazmepbl GoTopenenTtopHbeIX KIETOK (MaJoveK U KOJIOOYEK),
OCTPOTa 3pEHMsI U SIBIEHUE TU(PPAKLINU CBETA.

MonexynsipHass opraHusanus (oTopenenTopHo MeMOpaHbl.. 3pHUTENbHbIE MUIMEHTHI:
KJaccu(uKanus, CTpPOCHUE, CIIEKTPalIbHbIE XapaKTEPUCTUKH; (POTOXUMHUYECKHUE MPEBpAILEHUS
ponorncuHa. PaHHMe U O3AHNE PELIENITOPHBIE IOTEHIUAIIBI.

Perunonatus, poiab (HOTOCEHCUOMIN3UPOBAHHOIO CBOOOJHBIM IOJIHOCTBIO-TPAHC-PETHHATIEM
OKHCIICHUS MEMOpaHHBIX JIMNUI0B. [Iprpoa npo3pauHOCTH POrOBHIIBI U XPYCTAIMKA.

MexaHu3M CBETOpPACCEsSHUsS B XPyCTaJluKe NpU KaTapakTe. POTOXMMUYECKHE MEXAHU3MBI
BO3HUKHOBEHUS KaTapaKThl XPyCTAIUKOB.



84. OcoOeHHOCTH MOJIEKYJISIPHO-KJIETOUHON OpraHu3aluy OOOHSATEIbHBIX M BKYCOBBIX KIIETOK.
Kunernueckue XapakTEepUCTHKU B3aUMOJIEUCTBUS MaxXy4YMX CTUMYJIOB C XEMOpPEIEeNTOpaMHu.
Tpancaykmus curHajia B 0OOHATEIbHON U BKYCOBOM PEIENTOPHBIX KJIETKaX.

85. duznueckas npupoaa 3Byka. HacToTHas 3aBUCUMOCTh YyBCTBUTEIBHOCTH yXa. MexaHnyeckue
cBoiicTBa OapabaHHON MEPETNOHKU U 0a3WISIPHON MeMOpaHbl YIUTKH. MeToAbl UCCIIeOBaHUS
KosieOaHui OasuisgpHOM MemOpaHbl. Penenums koneOaHui OaswiasipHOW MeMOpaHBI
BOJIOCKOBBIMHM KJIETKaMH. MeXaHH3M paClO3HOBAHMS YHCTBIX TOHOB. XapaKTEPUCTUKH
CIIyXOBOT'O OIIYIICHUS U UX CBsI3b C PU3NYECKUMHU XapaKTepUCTHUKaMHU 3ByKa. 3akoH Bebepa-
®exHepa. 3ByKoBbie n3Mepenus. Ayauomerpus. [llymomep.

86. OCHOBHbBIE XapAaKTEPUCTUKU BHEIIHUX AJIEKTPUUYECKUX OJIEH TKaHEH M opraHoB. KneTku kak
TOKOBBIE JJIEKTpUUYECKUE TeHepaTtopbl. llaccuBHBIE »lEKTpUUECKHE CBOMCTBAa TKaHEW U
OpTraHoB.

87. DKBUBAJICHTHBIE JIEKTPUUECKHE CXEMbl TKAHEW U OPTraHOB. DIIEKTPUUECKUN UMIEIAHC TKaHEH
Y €ro 4YacTOTHAsl 3aBUCUMOCTb. OCHOBHBIE BUIbI SJIEKTPUUECKON aKTUBHOCTHU KUBBIX KJIETOK.

88. OnucaHue NMepeMeHHON 3JEKTPUUECKOM aKTUBHOCTH KJIETOK M TKaHEH TOKOBBIM JUIOJIbHBIM
reHeparopoM. TodeuHbId M KOHEUYHBIA TOKOBBIM AUIIOJIBHBIM TI'€HEPATOp, €ro IUIIOJIbHBIN
MOMEHT.

89. IloTeHmuan OTAECILHOTO MOJIOCAa TOKOBOTO MCTOYHHMKA, HAXOMISIIErocs B OOBEMHOM
npoBozsmiei cpene. IloreHnnan TOKOBOro ABYXIOJIIOCHOIO MCTOYHHKA B OOBEMHOW cpefie U
€ro MYJIbTHUIIOJIBHOE Pa3I0kKEeHHE.

91. buoduznueckre NPUHIUIBI SIEKTPOUMIIETAHCOMETPUUECKUX METO/IOB HCCIIEIOBAHUS.
TexHOoIOTUN ANEKTPOUMIIETAHCHBIX U3MEPEHUN CIIOKHBIX 0OBEKTOB.

92. MocTOBO# METOT U3MEPEHHS DIIEKTPUUECKHX CBOMCTB OMOOOBEKTOB.

93. MITyIbCHBIN METO/ U3MEPEHUS SIEKTPHUUECKUX CBOWCTB OMOOOBEKTOB.

94. ®a30BbIif METO U3MEPEHHUS IEKTPUUECKUX CBOMCTB OMOOOBEKTOB.

95. buodusnveckre OCHOBBI PETUCTPALUHU DJICKTPOKAPIAUOTPAMM IPHU PA3IUYHBIX OTBEACHUSX.
JUTMTENbHBI MOHUTOPUHT 3JIEKTPOKAPAUOTPAMM B ILEJSAX JUATHOCTHKU (DYHKIMOHAIHHOTO
COCTOSIHUS Ceplia.

96. Muokap/ Kak aekTpudeckuil cuHIuTHi. opMHupoBaHNE UCTOYHUKOB TOKA JUMOIBHOIO THUIIA
B MUOKap/ie NpY FeHepaliy MOTEeHIHAIOB IeHCTBUS MUOLIUTOB.

97. DnexkTpuyeckue OMONMOTEHIMANbl CepJilla Ha MOBEPXHOCTU Tejla; MX AUMOJIBHBIM XapakTep.
DJIEKTPUYECKUNA BEKTOp CepAla KaK AUNOJBHBI MOMEHT SKBHUBAJIEHTHOIO 3JEKTPUYECKOrO
JUITOJIBHOTO HCTOYHUKA MUOKAP/A.

98. IIpocTpaHCTBEHHBIE U MJIOCKHE BEKTOPHBIE DJIEKTPOKAPIAUOIPAMMBI U METOJBI UX U3MEPEHUSI.
MynbTUTIONHBIN XapaKTep ANEKTPUYECKUX OMOMOTEHIIMANIOB Cep/illa Ha HEOOIbIIOM yAaTeHUU
OT MHOKapia. MeTo1bl UCCIIeIOBaHUS.

99. Kunerounslii mexaHu3M rene3a OKI'; omnpenerneHue AUIMOIBHBIX MOMEHTOB Pa3IMYHBIX
Yy4acTKOB MHOKapJa MO JAaHHBIM INPOBEIEHUS BO30YXKIACHHUS U MOTCHIMAJIOB JEUCTBUS €ro
KJIETOK.

100. DnexTpudeckue OMOMOTEHIMAIBI TOJIOBHOTO MO3ra Ha IIOBEPXHOCTHU To10Bbl. CHCTEMBI
Komnbrorepnsiii pacuer OKI' B HOpMe M IIpU NATOJIOTMYECKUX COCTOSHUSX B PaziINYHBIX
OTBEJICHUSX.

101. orBeaeHus OOI'; Buabl D01 DnekTpuyeckas akTUBHOCTh NIMPaMUAHBIX HEHPOHOB
HOBOH KOPBI KaK UICTOUYHUK T€HE3a dIEKTPOIHIE(PATIOTpaMM.

102. NmnynbcHas v rpagyanbpHas 2JIEKTpUYecKasi akTUBHOCTb MMPAMUAHBIX HEMPOHOB HOBOM
Kopbl. DopMHpOBaHUE TOKOBBIX ABYXIOJIOCHBIX HCTOUYHUKOB U KBaJPYIOJIbHBIX T€HEPATOPOB
B IMPAaMUHBIX HEHPOHAX.

103. Ob6mas popmyna nns aucnepcun I3I; k03P PHUIIEHT B3aUMHON MMONapHOI KOppensuuu
AJIEKTPUYECKON aKTHBHOCTU HEWpPOHOB. buodusmueckue ocHOBBI peructparuu OO mpu
Pa3JINYHBIX OTBEIACHUSX.

104. JnmutenbHbIid MOHUTOPUHT D3I B 11X TUarHOCTUKH (DYHKIIMOHATBHOTO COCTOSTHHS
FOJIOBHOTO MO3ra. 3HAYEHHE OPUEHTAUHUM MHPAMUJHBIX HEHPOHOB B HOBOM KOpe U
CHHXPOHHU3AIUHU UX 3JIEKTPUUECKON aKTUBHOCTHU JUIsl reHes3a D01

105. @opmyabl 3aBUCUMOCTH aucrniepcun D31 nmpu HEeCKOppeJIupOBaHHOU U
CKOpPPEIUMPOBAHHOM 3JIEKTPUUYECKON AKTUBHOCTH HEWPOHOB; OMNPENEIIEHUE HX CPEIHEro
Kod(pdUIIIEeHTa KOPPETAIUH.



106. Oco0€HHOCTH 3JIEKTPUYECKOTO MOJISl TUIIOKaMIIa: MPOCTPAHCTBEHHAsI 3aBUCUMOCTh
3HAaKa HWaMIUINTYJIbl €ro pPUTMHYECKHX dJekTporpamm. Popmyna NpOCTPaHCTBEHHOTO
pacrpeaeneHus MOTEHIHANA 3JIEKTPHYECKOTO MOl THITIIOKAMIIa C Y4€TOM €TI0 KPUBU3HBI.

107. I'ene3 purmudecknx 31" B HEHPOHHBIX CETAX C BO3BPATHBIM TOPMOKEHHEM. 3HAUYCHHUE
adpepeHTHON NMITyIbCAITUU B TeHE3e pUTMUYECKUX DO .
108. buodusuka ynpTpasByka. AKyCTHYECKHUH MMIEIAHC cpeabl. B3aumonelicTBue

ylbTpa3Byka ¢ TKaHAMH. OCHOBHbIE pexXuMbl paboTel. A. B, M, JlomiepoBckue pexuMBbl:
PWD, CWD, PD, TD, CFM.

109. [punnun dopmupoBanus Y3 n3o00pakeHUs: B KaXJI0M U3 pexuMoB. OCHOBHbIE
XapaKTEPUCTHKH YJIBTPAa3BYKOBBIX CKAHEPOB: MPOCTPAHCTBEHHAs pa3pelIaoniasi CliocCOOHOCTb;
IPO/IOJIbHAS U TIOTIEpEeYHas paszperaromnias crnocoOHOCTb. UyBCTBUTENBHOCTD. J{MHAMUUECKUI
nuarnaszoH. BpemenHas paspemniaronias ciocoOOHOCTb.

110. VYibTpa3BykoBble AaT4ukH. [IpuHimn paboTel qaTunka. TUMBI 1aTYUKOB.

111. ApTtedakThl akycTHueckoro uzodpaxenus. [lomexu u HaBonkH. MepTBast 30Ha.
BbokoBeie nenectku. OOpa3oBaHue TeHEH. AKyCTHUECKOe IceBioycuiieHue. PeBepOepanuu.
JlatepanbHble TEHU. XBOCT KOMETHI.

112. O¢pdexr Homnepa. OueHka CKOPOCTH JBMKEHUS IO JOMJIEPOBCKOMY CIBHTY YacTOT.
HomepoBckuii yron. HempepwsiBHOBOHOBOUM nommiep. O6nactu mpumeHeHus. OCHOBHBIC
JOCTOMHCTBa M HeAocTaTku. MwmmynbcHOBoMHOBOW gomrmuiep. OO6iacTd NpUMEHEHUS.
OcHOBHBIE TOCTOMHCTBA U HEJIOCTATKH.

113. JonmnnepoBkue U HEAONIIJIEPOBCKUE MOTO/BI BU3yalu3aluld U OLEHKH KPOBOTOKA.
Oxokapauorpadus. OcHoBHBIE YIABTPa3ByKOBBIC JOCTYIIBI K cepauny.
Homnnepaxokapauorpadus. Kommprorepnass OxoKI. Kontpactras OxoKI'. Kiaunnueckas
axokapauorpadus. IxoKI' - MmeTon pacyera mokazareseil ICHTPATbHON TeMOTUHAMUKH.

114. VY3 nuarHocTHKa HEKOTOPBIX MATOJOTHYECKUX coctossHui OGompHOrO (MBC,
KapauoMuonatuu, nepukapautsl). Ctpecc — IxoKT'.

115. VY bTpa3ByKOBbIE METO/IbI MCCIIEI0BAHUS COCYAUCTOM CHCTEMBI: Jommieporpadus,
I[BETOBOE JIOMIUIEPOBCKOE KapTUPOBaHHE MOTOKOB, TPAHCKpaHUANbHas aommieporpadus, Y3
CKaHHUPOBAHHE.

116. MaruuTtHo-pe3onancHas Tomorpadus (MPT, MRT, MRI). Bxiiag oteuecTBeHHBIX U
3apyOexHBIX uccienoBateneii B co3ganue AMP-tomorpadpun (MPT). buodusnueckne 0CHOBBI
Merona MPT. IaTeHCUBHOCTD peructpupyeMoro MP-curnana: npoToHHas INIOTHOCTh TKaHEH,
BpeMs NPOAOJIBHON CIUH-PEIIETOYHON pellakcaluu T1 BpeMsl IIONIEPEYHON CIIMH-CIIMHOBOMN

b
penakcanyn, 1uddy3us uccaeryeMbpIx CTpYKTyp.

117. VYpasuenue brnoxa. [Tpuanuns! noctpoenuss MP-nzo6paxenuii. MP-tomorpadsl. Buabt
tomorpaduu: nuddysnas cnekrpaibHas Tomorpadus, MP nepdysus, MP cnexrpockonusi, MP
anruorpadus, pyuknuonaibHas MPT, MPT trepmomerpust.

118. AOCOIIOTHBIE U OTHOCUTEIbHBIE TPOTHBONOKa3aHus At MPT.

119. PaguonyknuaHass AuarHOCTHKA M HCCIENOBaHUS. METOJbl, UCHOJb3YIONIHE
paznoOaKTUBHBIE WHIAMKATOPBl — PATUOHYKIHMbI (MEUEHBbIE aTOMbI) C JHAarHOCTHYECKUMHU U
UCCIIEZIOBATEIbCKUMH LIETSAMH. J[eTeKTOphl, PErUCTPUPYIOLINE HOHU3UPYIOLIee H3JIydyeHHe:
CJIeZIOBbIE (TPEKOBBIE) JETEKTOPBI, CYETYUKH, HHTErpAJIbHbBIE TIPUOOPBHI.

120. Cuunturpadus. Pagnodapmanesruueckue npemnaparsl (POI). 'amma-ciimaTUTrpadus
(ramma-tomorpad). 'amma-kamepsl. Jlerextopsl. @Y. KommumaTopsl. DIeKTpOHHOIyYEBas
TpyOka. @oTorpadudeckas U MoJIIPOUIHAs KAMEPHI.

121. bunyknunnele ucciaenoBanus. JuHamudeckas cuMHTUrpadus. ABropaguorpadus.
®orosmynbeus. PaguoaBrorpad wunm aBropanuorpamma. PaguanuonHas 0e30MacHOCTb.
Hopwmsl paguannonsoit 6e3onacHocty. Tpu rpynns! nauuento: AJl, b1, BJI.



8. MeTroauyeckue ykazaHusi 00y4aommuMcs M0 0CBOEHHIO U CUUIIJIMHbBI

MeTtoauyeckue yKkazaHusi AJsl MOJATOTOBKH K 3aHIATHAM JIEKIIMOHHOT0 THIIA

- BHUMATEJIBHO MPOYUTATHh MaTeprall IpeablAyIeH JeKIUH;
- O3HAKOMHTHCS ¢ YU€OHBIM MaTE€pPHAIOM MO y4eOHUKY, YU4EOHBIM MOCOOHSIM, a TAK)KEe DJIEKTPOHHBIM
o0pa3oBaTeNbHBIM PECYpcaM ¢ TEMOU MPOYNUTAHHOH JICKIIHNH;
- BHECTH JOTOJIHEHUS K MMOJYYEHHBIM paHEe 3HAaHUSM 110 TeME JIEKI[UU Ha MOJISX JISKUMOHHOW TeTpaau;
- 3aMMcaTh BO3MOYXKHBIE BOIIPOCHI, KOTOPBIE CIEAYET 3a4aTh IPENOIaBATEI0 IO MaTEpUAIly U3YUEHHOMN
JIEKIIUU.

MeTtoauyeckue ykazaHusi AJsl OJATOTOBKH K 3aHATHAM CEMUHAPCKOI0 THIA

- BHUMATEJIbHO M3YYUTh TEOPETUUYECKUI MaTepHal MO KOHCHEKTY JICKIHH, Y4eOHUKaM, Y4eOHBIM
MOCOOMSIM, a TaKXkKe JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcam;
- MOATOTOBUTHCSA K BBICTYIUICHMIO HAa 33/laHHYI0 TE€MY, €CJIM JaHHOE 3aJaHu€ MPEyCMOTPEHO IO
JMCIUIUINHE;
- BBIMIOJIHUTH MTUCHbMEHHYIO paboTy, €Clii JaHHOE 3aJaHKe MPEIyCMOTPEHO MO JUCIUILIHNHE;
- TOATOTOBUTH AOKIAJ, MpE3eHTAIUI0 uiu pedepaT, eciu JaHHOE 3aJaHue MPEeAyCMOTPEHO IO
IUCIAIIINHE,

MeTtoauyeckue ykazaHusi AJs NOATOTOBKH K 3aHATHAM JIA00PATOPHO-NPAKTHYECKOT0 THIA

- BHUMATEJIBHO MPOYUTATh MaTepuall NpeablAyIeH JeKIUN;
- O3HAKOMHTHCS ¢ YUEOHBIM MaTE€pPHAIOM MO y4eOHUKY, Y4EOHBIM MOCOOHSIM, a TAK)Ke DJIEKTPOHHBIM
00pa3oBaTeNbHBIM PECYpCaM ¢ TEMOU MPOYNUTAHHOH JICKIIHH;
- BHECTH JOTOJIHEHUS K MMOJTYYEHHBIM paHEe 3HAaHUSIM I10 TeME JIEKI[MU Ha MOJISX JISKUMOHHOU TeTpaau;
- 3aMMcaTh BO3MOYXHBIE BOIIPOCHI, KOTOPHIE CIAEAYET 3a4aTh MPENOIaBATEI0 10 MaTEpUAIly U3YyUEHHOMN
JIEKIIUU.

MeToan4yeckue yKazaHHus JJI CAMOCTOATEIbHOM padoTsl ctyaeHToB (CPC)

paboTel ¢ yueOHOH, y4eOHO-METOIUUECKON TUTEpaTypoit o TeMe (PEeKOMEH/I0BaHHbIE YUeOHUKH,
METOJIMYECKUE MOCOOUs, O3HAKOMJICHHE C MaTephallaMH, ONMyOJIMKOBAHHBIMU HAa PEKOMEHIOBAHHBIX
MEIUIUHCKUX CalTax), OJJIEKTPOHHBIMH OO0pa30BaTEIbHBIMH pecypcaMu (IOTOJHUTEIbHbBIC
WUTIOCTPATUBHO-UH(GOPMAIMOHHBIE MaTepHalbl, MpEeJICTaBICHHbIE Ha calTe Kadeapsl), ¢
KOHCIIEKTaMH OOy4YarolIerocsi: 4YTeHUe, M3y4YeHHe, aHamu3, cOop u 0000meHue wHPOpManuu, e
KOHCIIEKTUPOBAHHUE.



9. YueOHo-MeTOAMYECKOE, HH(POPMAINMOHHOEC M MAaTEPHAJILHO-TEXHHYECKOe olecmedeHue
AUCHMILTUHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

Ne HaumeHoBaHue, aBTOp, roJ M MeCTO U3AAHUS Pexomennyercs: npu u3ydenuu | KosmdecrBo | DiexkTpoHHBI
n pa3aesioB TUCHUILTHHBI 3K3eMILISAPOB | aapec pecypca
/n B Oubanoreke
1 2 3 4 5
1 [Jlexouu mo MeauUIUHCKOH OHogu3uKe: [yaeOHOe mocodne |brodusnka opraHoB U TKaHEH 496

JUTSI METUIIMHCKUX BY30B], Bnagumupos 1O. A., Brodusrka KIETOYHBIX
IIpockypruna E. B., 2024 - 2025 nporeccoB buopusuka
NIaTOJIOTHUECKHX MIPOIIECCOB
2 |Buodusuka KIeTOUHBIX MpoueccoB. buodusuka: Bro¢usuka KIeTOYHBIX 30
[y4eOHuK 11 GHOIOTHYECKHX CIIEIHATLHOCTEH BY30B], IIPOLIECCOB
Py6un A. b., 2024 - 2025
3 |Dusuxo-xuMuveckue 0CHOBBI (POTOOMOTOTUIECKUX Bro¢usnka KIeTOYHBIX 489

TPOIIECCOB: YYEOHHUK ISl CTYJICHTOB By30B, Bamumupos |mporeccos
10. A., Ilotanenko A. 4., 2024 - 2025

4 |buodusnka KIETOYHBIX MPOLECCOB ; MeXaHH3MbI Bruoduzuka KI1eTOYHBIX 18
MEPBUYHBIX (HOTOOHOIOTHYCCKUX MpoIieccoB. bruogusuka: |mporeccon
[yueOHMK 111 BRICIINX YYeOHBIX 3aBeleHnH |, Pyoun A.
b., 2024 - 2025
5 |MenunuHckas Ouodpusnka: yueOHUK Uit MeIMIMHCKUX | bruodusnka opraHos u Tkaneit 0 https://www.books-
By30B, Camoiinos B. O., 2024 - 2025 Buodmusuka maromormyeckux up.ru/ru/read
MIPOLIECCOB /medicinskaya-
biofizika-3377141/
6 |buoduznka opraHoB: yueOHOe HOCOOUE IS CTYJCHTOB Bro¢usuka opraHoB 1 TkaHel 4
BY30B, 0Oyuaromuxcsi o cren. "buodusuka’, Pomynkun  |Brodusnka natonoruyeckux
JI. W., ®ecenko E. E., HoBocenos B. 1., 2024 - 2025 MPOLIECCOB

9.2. IlepeyeHb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHON ceTu «/HTepHeT», B TOM
yncse npodeccCHoHAIbHBIX 023 TaHHBIX, HE00X0AMMBIX IJISI OCBOCHUS JUCIUIJIMHBI

1.
2.

Protein Data Bank (https://www.rcsb.org/)
Joctyn k nHbopManmoHHo-TiouckoBoi cucteme: Medline, PubMed - https://www.ncbi.nlm.nih.
gov/pubmed/

9.3. IlepeyeHb HH(POPMAIHMOHHBIX TEXHOJOIHH, MCHOJB3YeMbIX MNPH OCYIIECTBJCHHHU
0o0pa3oBaTe/ILHOIO Mpouecca Mo JUCHUILVINHE, BKJIYAs NepedyeHb MPOrpaMMHOro odecneveHust
U UHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (IPU HAJTUYHMH)

1. MS Windows B penakuusix: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nunieH3us 6eccpouHo
2.

MS Office B pegakiusx: «Standard», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
TUICH3US 6€CCPOUHO

MS Visio B pemaknusx: «Professional» (2013, 2016, 2019, 2021(x86, x64)) — nuieH3us
0eccpouHo

Astra Linux Special Edition, BapuanT nuuensupoBanus «Opem», PYCB.10015-10 — nunensus
0eccpouHo

Adobe Acrobat Reader — cBoGoHO pacnipocTpansemoe 10

I"apanT (cripaBouHas npasoBas cuctema) — auuensus 10 31.07.2027

FastStone Image Viewer — cBo6oHO pacnpoctpansemoe [10

SAunexc bpaysep ans opranuzanmii — cBo0oiHO pactipoctpansemoe 110

[Tnardpopma «1C:IIpennpusarue 8», konpurypauuu «1C:JJoKkyMeHTOOOOPOT rocyAapCTBEHHOTO
yupexaenusn», «1C:Yausepcurer [IPOD», «1C:MeauuuHa» — nuueH3usi 6ecCpouHo

Enunas uudposas obOpazoBatenbHas cpega PHHUMY um. H.M. [uporoBa — coOcTBeHHAS
paszpabotrka PHUMY

. MTC Jlunk nnatdopma 11 npoBeaeHus: BeOuHapos — nunensus 10 04.07.2027 r.
. Anruupyc Kaspersky endpoint Security — nunensus g0 19.09.2027 r.

. Apxusarop 7-Zip — cBo60oHO pacupoctpansemoe [10

. IInmardopma «Kinescope» - muuensus no 11.03.2027 r.

. Cucrema ympasnenus o0ydenuem (LMS) — nurens3ust 6eccpounas

. Ubuntu — cBo60H0 pacnpoctpansemoe [10 (OC ¢ OTKPBITHIM UCXOTHBIM KOJIOM)



17.
18.

19.
20.
21.
22.
23.
24.
25.

Debian — cBo6oH0 pacnpoctpansiemoe [10 (OC ¢ OTKpPBITHIM UCXOIHBIM KOJIOM)
bannbHO-peldTHHTOBasE cucTeMa KOHTPOJIsI KauecTBa OCBOEHMSI 00pa30BaTEIbHOM MpOrpamMmsl B
ABTOMATHU3MPOBAHHON 00pa30BaTEIbLHON CUCTEME YHUBEPCUTETA.

MS Office (Excel)

MS Office (Power Point

PowerGraph Professional

Kinetic Analyser

National Instruments LabVIEW

ADInstruments LabChart

MS Office B penakmusix: «Standardy, «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUTEH3Hs 6€CCPOTHO



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne HaumeHnoBaHue 060py/10BaHHBIX Y4eOHBIX ayAUTOPHIA Ilepeuyennb cienuaIu3MPOBAHHON Meben,
I TeXHUYECKHUX CPeJCTB 00y4eHHs
/m

1 |Aynutopus 1uis IPOBEACHUS 3aHATHI JIEKIIHOHHOTO THIIA, 3aHATHH CranuoHapHBI KOMIBIOTED , DKpaH s

CEMHHAPCKOT'0 THIIA, TPYNIOBBIX H MHAWBUIYAIBHBIX KOHCYJIBTAIMH, TEKYIETO
KOHTPOJISL ¥ MPOMEXYTOUHOH aTTecTaluy, 000py10BaHHAs MyJIbTUMEINHHBIMHE U
HHBIMU CPEACTBAMH O0YUCHUS

mnpoekropa , IIpoekrop MyabTUMEIUIHBIH ,
Cromnst

2 |Aynutopus Jyid IPOBEICHUS 3aHATHIH CEMUHAPCKOI0 TUIMA (MIPAKTUYECKUX Juctmisrop , Llentpugyra , Becsr ,
3aHATHI), Ta0OPaTOPHBIX MPAKTUKYMOB, JJaOOPAaTOPHBIX PadoT, XonoaunbHUK , CriekTpooTOMeTp ,
JIEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB I'PYNIOBBIX U HHINBHUIYyAIBHBIX Ho3zarops! nuneroynsie Ha 2, 10, 200, 1000
KOHCYJBTAIUH, TEKYIIETO0 KOHTPOJIS U IPOMEXXYTOTHON aTTeCTallnH, MKII
000pyI0BaHHAs MYJIbTUMEANHHBIMYI Y HHEIMU CPEICTBAMU O0YUYCHHS

3 [[TomemieHune st CAaMOCTOSITENIBHOM pabOTH 00YJaIOIIUXCSI, OCHAIICHHOE VYueGHast MeOeInb (CTOJIbL, CTYIbs),
KOMITBIOTEPHOH TEXHUKOH C BO3MOXKHOCTBIO IIOAKITIOUEHHS K ceTu VIHTepHeT 1 KOMITBIOTEpHAsI TEXHUKA C BO3MOXKHOCTBIO
obecriedeHreM 0CTyIa B AIEKTPOHHY0 HH(POPMaIMOHHO-00pa30BaTeIbHYIO MOJKIIOUCHHUS K ceTH «MHTepHeT» U
Cpely OpraHH3aIun obecredeHneM JOCTyIa B IEKTPOHHYTO

nH(}pOopMaIMOHHO-00pa30BaTENBHYIO CPENY

4 | YueGHas ayquTOpus JUIs IPOBEACHUS IPOMEKYTOYHOMN aTTeCTaluH VYuebHas Me6erb (CTOMBI U CTYJIbS TS

00yJaroIuxcs), CTOJ, CTYJI TIPETIOIaBaTEeNs,
MePCOHANBHBIH KOMITBIOTEP; HAOOp
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS
(IpOEKTOP, DKPaH, KOJOHKH)

YHuBepcurer

obecreyeH HEOOXOIMMBIM

KOMIIJICKTOM

JJUOCH3HUOHHOIO H

CcBOOOIHO

pacmpocTpaHsIeMOro MporpaMMHOTO obecnedeHus (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TTOAJICKUT OOHOBJICHUIO MTPH HEeoO0XoaumocTh). bubianorednsiit poH] yKOMILUIEKTOBAaH
MeYaTHBIMU M3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YaloIIerocs W3 4ucia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCIUILINHY.

OOyuatomuMmcs obecriedeH JocTyn (yAalleHHBI JOCTYI), B TOM YHCIE B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboueit mporpaMme IUCHUIUIMHBI U MOAJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HHBAIUAOB oOOecnedeHbl NeYaTHBIMU W (WJU) BJIEKTPOHHBIMU
o0pa3oBaTeNbHBIMH pecypcamMu B popmax, aIaiTUPOBAHHBIX K OTPAHHUYEHUSIM UX 3/I0POBBSI.
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