MNMHOBPHAYKU POCCUIN
®EAEPAINBHOE MOCYOAPCTBEHHOE BIO[XETHOE OBPA3OBATEIBHOE YYPEXKOEHVE
BbICLLEI' O OGPA3OBAHUA

«BOPOHEXXCKWU rOCYOAPCTBEHHbIA YHUBEPCUTET»
(PreoOy BO «Bl'Y»)

YTBEPXOAKO

3aBeqyoLwmin kapegpomn
buogbusuku u buomexHorsioauu

0/—’ __ B.I. Apmioxos
( 23.06.2021 .

PABOYAS MPOrPAMMA YYEBHOWU OUCLUUMNIIUHDI

B1.0.52 buodunanyeckne ocHoBbl PYHKLUOHANBbHOW ANAarHOCTUKM

. Kog u HaumeHoBaHMe cneunanbHOCTU:
30.05.02 MeguumHckasn buodumsnka

. Cneunanusaums:

MeguumHckasn 6uodumsnka

. Keanudmkaumsa BbinyCKHUKa:

Bpau-6uodgunamk

4. ®dopma oby4yeHus: OyHas

. Kachenpa, otBevarowian 3a peanmsauuio AUCLUUNIINHDbI:

Kadeapa 6uodpunsmkm n GnotexHonornm

. CoctaBuTenu nporpamMmmsbi:

KontakoB Nropb AnekcaHgpoBuy kaHaMaaT BUonormyecknx Hayk, oLeHT
. PekomeHpoBaHa:

HMC meguko-6muonorundeckoro gpakynosteta, npotokosni Ne 5 ot 23.06.21

. Y4eOHbIN ron;: 2025-2026 CewmecTp(bl)/TpumecTp(bl):9



9.llenu n 3agayum y4e6HOM ANCLUMUNIIUHBI

Llenamun ocBoeHus yyebHOM ANCLUMNAMHBI ABNSOTCS:

- OCBOEHME TEOPETUYECKNX 3HAHMUN N NPOECCUOHATTbHBIX NPAKTUYECKMX HABbLIKOB,
HeobxoaMMbIMK ANSA peanu3aunn NpodeCcCMoHanbHOM AeATENbHOCTU N CAMOCTOATENbHOM
paboTbl B KayecTBe Bpada-omoduamka

- OBlageHne 3HaHUAMM 06 OCHOBHbLIX (PU3NKO-XMMUNYCKMX 3aKOHAX, Nexallnx B OCHOBE
MEeTo[0B NpoBeAeHNs PYHKLMOHANbHON ANArHOCTUKN COCTOSIHUS OPraHOB U CUCTEM OpPraHoB.

3agayn yyebHon UCUUNIIHBI:

- CUHME3 MeopemuyYecKo20 U NMpuKnadHo20 3HaHUsT 8 X00e 0C80EeHUST OUCUUMITUHBI

- pazsumue y oby4darouuxcs MexXOUCyUnIUHapHo20 MbIWIEHUS

- hopmuposaHue y obydarouuxcs cucmemMamu3upo8aHHbIX 3HaHUU o 8ornpocam
duazHOCMUuKU cepOeyHO-CcoCyOUCMbIX, HEBPOI02UHYECKUX U MYyJIbMOHOI02UYEeCKUX
3abornesaHuli, 3abonesaHull nuwesapumesribHol, MOYernon080u, 3HOOKPUHHOU cucmem u
Op2aH08 KpO8EemMBOPEHUS y nauyueHmos

10. MecTo y4yeb6HOM AncuUNUHbI B cTpyKType OOI:

OucuunnuHa B1.0.52 «buodumsmyeckne ocHOBbI PYHKLUMOHANBbHOW ANArHOCTUKUY» OTHOCUTCS K
obsa3aTenbHoOn Yactu 6rioka b1.

OucumnnuHa GasnpyeTcss Ha wutorax wusydeHus  cnegywowmx  gucumnnui:  B1.0.46
«UMHCTpyMeHTanbHble MeToabl avarHocTukmy», 61.0.16 «MaTtematunyeckuin aHanuns», 51.0.19 MexaHuka
n anektpmnyectBo», 51.0.35 «Obwasn n meamumnHckas Guodmsmkar

OucuunnuHa cosgaeT TeOopeTUMYECKYD W MPaKTUYECKytd OCHOBY ANS U3YYeHWs criefyloLmx
ancumnnui yvdebHoro nnaHa: b1.0.36 «MeguumHckas anektpoHukay, b1.B.03 «KomnbtotepHaa n MPT -
Tomorpacpusa», b1.0.51 «JlyueBas pguarHoctuka u Tepanusa», bB1.B.[1B.04.01 «CoBpeMeHHble
Buodunsnyeckne TEXHONOrMmn».

11. MnaHupyemble pe3ynbTaTbl 00y4YeHMA NO AucuUnuHe/mMoaynko (3HaHUA, YMeHUs,
HaBbIKW), COOTHECEHHbIe C NilaHNpyeMbIMU pe3ynbTaTaMu OCBOEHUA obOpa3oBaTenibHOM

nporpamMmmbl (KOMneTeHLIVIﬂMVI) n UHANKaTopamMn ux AoOCTUXKEeHUA:

Kop
HasBaHne komneTeHuun

Kog(bl)
WHagnkaTop(bl)

MnaHnpyemble pesynbTaTbl 00y4eHuUs

OlMK-1CnocobeH
ncnonb3oBaTh U
NPUMEHATb
dyHOaMeHTarnbHble 1
npuKnagHole
MeONLIMHCKME,
€CTECTBEHHOHAYYHble
3HaHWUsI 4111 NOCTaHOBKM U
PELUEHNs CTaHAAPTHbIX U1
WHHOBALIMOHHbIX 3agay
npodeccuoHarnbHomn
OenaTenbHOCTH

Or1K-1.2 UcnonbayeTt
OCHOBHble
€CTeCTBEHHOHAYYHbIE MOHATUSA
N MeToabl UccrieqoBaHWn Npu
peLleHnn NpogeccrMoHanbHbIX
3agad

3HaTb:

Ononornyeckyto n 6uodumsmyeckyto
TepMuHonoruio, Gnodunsnyeckme MNOHATUS,
TeopeTu4eckme OCHOBbl OModunankm, odbuime
MOSEKYNAPHbIE MEXaHU3Mbl B3aMMOAENCTBIM,
nexawue B ocHoBe Guonornyeckux (B T.u.
PU3NONOTMYECKNX) NMPOLIECCOB U SBMEHUN
YmMmeTb:

VMcnonb3oBaTb hyHOaMeHTarnbHble
Ornodumanyeckme npencraeneHns B cgepe
npogeccruoHanbHOM AeaTenbHOCTN Ang
peLLeHns HOBbIX 3agad

BnapeTtb:

OCHOBHbIMWU MeTogamMn 61nodnanyeckoro
aHanusa, MeTogamm CaMoOCTOATENbHON
NMOCTaHOBKW 3KCMEPUMEHTOB, CMOCOBHOCTLIO K
aHanusy n oueHKe JOCTOBEPHOCTU MONYy4YEHHOrO
pesynbTata

OlK-2CnocobeH
BbISIBSATb M OLEHMBATL
MOPMOMYHKLNOHAMbHbIE,
dusmonornyeckme
COCTOSIHUA U
naToniorMyeckmne NpoLecchbl
B OpraHM3me 4YesnoBeka,
MogenmpoBaTtb
natonornyeckune

OrK-2.1 VcnonbayeT
pasnuyHble NOaXO4bl ANs
ONpeLENeHns 1 OLEHKN
MOpPOdPYHKUNOHAMNBHOTO,
PU3MONOrMHYECKOTr0 COCTOSTHUS
M NaToNOrMYECKMX NPOLIECCOB B
opraHu3me 4yenoseka

3HaTh:

3TUOMNOINI0, NaToreHes, NPOSBNEHNS U UCXOAbI
3aboneBaHni oOpraHoB U U3NOMNOINMHYECKNX
cuctem

YMeTb:

ncnonb3oBaTh PyHAAMEHTANbHbIE
Onodumsnyeckme npenctaeneHns B cgepe
npodeccrmoHanbHoM AesaTenbHOCTN Ans
peLLeHMst HOBbIX 3adad; NPUMEHSITb




COCTOSHUS invivo U invitro onodusnyeckme MeTodbl aHanmusa Ans

npu npoeegeHnn OLEHKUMOPEOYHKLMOHANBHOIO U
onomeanLIMHCKNX dM3MONOrMYECKOro COCTOSIHUS 1
nccneanoBaHun naTtonorn4yeckne NpoLecchl B OpraHn3me
yenoseka
BnapeTtb:

OCHOBHbIMU MeTogaMm 61MoU3NYECKoro
aHanusa, MeTofjamMmm CamMoCTOSATENbHO
MOCTaHOBKW 3KCMNEPUMEHTOB, CNOCOBHOCTLIO K
aHanm3ay 1 oLieHKe J0CTOBEPHOCTU MOMyYEHHOro
pesynbTaTta

12. O6bem ancumMnnuHbI B 3a4eTHbIX eanHMuax/yac.— 4 3et / 144 yaca.
Pdopma NpomMeXyTo4yHOM aTrecTauumsadeT

13. TpyaoeMKoCTb Mo BuAam yyeoHom paboTbl

TpyaoemMKkocTb
Bug y4ebHon paboThbl Bcero Mo cemecTtpam
9 cemecTp Ne cemecTpa
AyauNTOPHbIE 3aHATUSA 80 80
nexkuumn 16 16
npakTnyeckme - -
B TOM yucne: nabopaTtopHble 48 48
lpynnosble 16 16
KOHCyNnbTaumm
CamocTosaTenbHasa pabora 64 64
B TOM 4mcrie: KypcoBasi paborta (MpoekT)
dopma npoMexXyTodHOM aTTecTauum sauer c
OLIEHKON
Wtoro: 144 144

13.1. CopepxaHue AUCLUNIINHBI

Peanuzauyusa
pasgena
HaumeHoBaHuWe pasgena OVCLMMITUHBI C

CoaepxaHve pasgena gUCUMNIUHGI
OVCLMMITUHBI NMOMOLL|bIO
OHNawH-Kypca,
QYMK*

Ne n/n

1. Nekuun

1.1 Buoakyctunka n Y3 BornHbl 1 3BYK. [lonepeyHas n npogoribHasi BofHa.
AunarHocTuka OnuHa, yactoTa, amnnuTyga BosHbl. CKOpOCTb
pacnpocTpaHeHusi BonHbl. dusmyeckne cBoncTea
ynbTpassyka. HenpepbiBHasa BorHa. VIMNynbCHLIN
ynbTpassyk. ['eHepupoBaHne umnynscoB. HacToTa,
NPOAOIKUTENBHOCTb, MOLLHOCTb MMMYITbCOB.
Mnowaab notoka. 3aTyxaHue ynbTpas3ByKOBOW BOJIHbI,
dakTophbl 3atyxaHus. OTpaxkeHne n paccesiHme
ynbTpassyka. Pedpakuusi n pacceaHme. 3epkansHoe
oTpaxeHne. ObpaTHoe paccesaHue. OnpeaeneHve
paccTOsIHUA C MOMOLLIbIO yNbTpa3ssyka. dpdekT
Jonnepa

1.2 BuoakycTtuka n Y3 YCTpPOWCTBO 1 NapameTpbl yNbTpa3ByKoBOro npubopa.
AunarHoctuka eHepaTop wumnynbcoB. [lpueMHukn. YcuneHue.
KomneHcauus TkaHeBoro nornowieHus. Jemogynauusi.
CxaTune. JuHamudeckmin gnanasoH. MoHutop A, Bu M
TMNbI pasBepTKx n3obpaxeHus. Oatunkn,
paboTalolwme B PEXMME pearibHOro  BpPEMEHMW.
MexaHunyeckune CEKTOpHbIE OaTYUKM
(ogHOaMEMEHTHEIE, KOmnbLEBbIE). PoTaumnoHHble
MEeXaHu4yeckne Jatyvku.  OMEKTPOHHbIE JIMHENHbIE,
CEKTOPHBbIE U KOHBEKCHbIE AaTyuku. [NOTHOCTb NIMHWIA.
CnekTpanbHell aHanu3. LiBeToBass gonnnepoBckas




BM3yanu3aums. SHepreTndeckun Jonnep. AptedakTbl
Y3-u3obpaxeHMn W NpuYMHbI UX BO3HUKHOBEHWS.
Buabl apTedakToB. OTHocuTenbHas
YYBCTBUTENBHOCTb CUCTEMBI ®dpoHTanbHoe
paspelweHne OceBoe paspelleHne. MepTBas 30Ha.
ToyHocTb perucTpaumun. Onepaumm  KoMMNeHcaumm
JuHamun4eckuin guanasoH cepon LiKanbl.

1.3

AnekTpodumanonornyeckme
nccnegoBaHus

5I/IOd)I/I3I/ILIeCKI/Ie NPpUHUMUNbI 3]'IeKTp0d)VI3I/IOJ'IOFI/ILIeCKI/1X
npoueccoB B OpraHuamMme 4esioBekKa. Cnoco6bl

MPOHWUKHOBEHUS BeLLeCTB yepes
GuonornyecknemembpaHbl.MembpaHHble noTeHuuansi
Z MexaHU3Mbl nx dhopMUpoBaHms.

OnekTpoduanonormyeckass pernctpaumst OAMHOYHbIX
OvonoTeHLUManos.

1.4

AnekTpodmanonornyeckme
nccnenoBaHus

OnekTpuyeckme  xapakTepucTuku  BUONornyeckmnx
TKaHel u cnocobbl mxuamepeHus. [MpoxoxaeHue
NMOCTOSIHHOTO " nepemMeHHoro  Toka yepes
Buonornyeckue TKaHW. MmnepaHc: ero
aKTMBHasi(oMmyeckas) W peakTMBHas (eMKOCTHas!)
coctaBngowmne.3aBUCUMOCTL  MEKTPONPOBOAHOCTH,
€MKOCTU U AUINEKTPUYECKOW MpoHMLaemMocTn OT
YacTOTbl MEPEMEHHOTO TOKa.

MpoBegeHne wmnynsca B cepgue. PopmupoBaHue
curHanos OKT.

15

Buopeonorusa n
reMmogmnHamMmunka

OOwwme 3akoHbl TeyeHusa xkuakocTn. OCHOBHble
rMapoavHamMu4eckne MOHATUSE U 3aKOHbl.  YcrnoBue
HepaspbIBHOCTU CTpyW. Y paBHeHne bepHynnu. Cnocob
N3MepeHuns CKOpPOCTM OBVKEHMUS
xnakoctn.OcobeHHOCTU ABWMKEHUSA KPOBKM MO COCyaaM.
dakTopsbl, BNUsIOLNE Ha BA3KOCTb KPOBU B OpraHu3me.
Ponb anactuyHocTU cocynoB B cucteme
KpoBoobpalleHus. [lynbcoBble
BonHbl.PacnpegeneHne  OaBneHuss U CKOpPOCTU
KPOBOTOKa B COCYAMCTON CUCTEME.

1.6

PeHTreHonorusa un nyyeBasd
AONarHoCTuKa

dunsmka PEHTIEHOBCKUX nyyemn
OnemeHTapHble CBEAEHUS O CTPOEHUN BeLLECTB
OnekTpomarHuTHble konebaHunsi [loHsaTME O KBaHTax
(cboToHax) anekTpoMarHuMTHbIX konebaHmin KeaHTOBas
npvpoga peHTreHoBckux nyden [MpuHUMN nonyyeHus
PEHTIEHOBCKNX nydYen  TOPMO3HOE PEHTIFEeHOBCKOE
nsnydeHue Xapaktepuctnyeckoe  usnydeHue
PacnpegeneHve aHeprMm B CNEKTpe ChOLIHOMO
PEHTrEHOBCKOIo nanyyeHnss CBOWCTBA PEHTIEHOBCKMX
ny4yen VIHTEHCMBHOCTb U MPOHMKaoLas CrnoCOOHOCTb
PEHTreHOBCKNX nyyen Bsanmopencreue
PEHTIEHOBCKOIO M3nyvyeHus ¢ BewlectBom [loTepu
3HEPrnM PEHTIEHOBCKOro M3yYeHWs B BELLECTBE

1.7

PeHTtreHonormna un ny4yeBas
AOnarHoCTuKa

dunsmka MarHuTHOro pesoHaHca. JlapmopoBckas
yactoTta. [lpeueccusa. HAsneHve s4epHO-MarHUTHOMO
pesoHaHca. HamarHumyeHHocTb. Pagmo4yacToTHbIN
umnynbc. Penakcaumsi. CnuvH-pelueToyHasl U ChnviH-
cnvHoBas penakcaumsi. MarHUTHble XapakTepUCTUKU
Ouonornyecknx  TkaHen: T1 penakcauus, T2
penakcauus, CnnMHoBas NOTHOCTb.

MpeaoctaBneHne curHamoB B 4YacTOTHOW obGnacTw,
npeobpasoBaHue Pypbe. AMNnNuTyaa, yactora u asa
curHana MarHMTHOro pesoHaHca. lNoHsTue rpagueHTa.
das30Boe 1 YAaCTOTHOE KOAMPOBAHME CUrHana.

1.8

PeHTtreHonormna un nydyeBas
ANarHoCTuka

Anbda-, 6eta- 1 ramma-pacnag. Bsaumopernicteue ¢
Ovonoruyeckummn obbekTamu. PaavoHnyknugHas
OuarHoctnyeckass CUCTEMA: WCTOYHMK — U3NYyYeHUs,
OObEeKT  MccnefoBaHWs, MPUEMHUKU  U3MYYEHUS
MeToabl [EeTEeKTMPOBaHMS: WOHU3ALMOHHbIE,
CUUHTUNALMOHHbBIE, doTorpadunyeckme,




TEPMOJIIOMUHECL EHUNA, aBTopa,u,Morpachﬂ

2. [pakTuyeckme 3aHATUS

2.1

2.2

3. JlabopaTopHble 3aHATUS

3.1

BuoakycTtunka n Y3
AnarHocTuka

dunsnyeckne cBoicTBa ynbTpasByka BonHbl 1 3ByK
MonepeyHas n npopgonbHas BonHa [nuHa, YacToTa,
aMmnnuMTyga BOIMHbI CkopocCTb  pacnpocTpaHeHus
BOMHblI MHTeHcMBHOCTL ¥Y3-u3nyveHunss HenpepbiBHas
BorHa  WMnynbCcHbIM ynbTpasByk. [eHepupoBaHune
uMmnynscoB YacToTa, NPOAOIKUTENBHOCTb, MOLLHOCTb
UMMNynbCOB Mnowaab  noToka 3aTyxaHue
YyNbTPasByKOBOW  BOJIHbI dakTopbl  3aTyxaHus
KoadppmumeHT 3atyxaHus

3.2

BuoakycTtunka n Y3
AnarHocTuka

OTtpaxeHune " paccesiHue ynbTpasByka
MepnenaukynspHoe nageHne ynbTpasByKOBOro fy4va

KoadhdhuuymeHt WHTEHCUBHOCTH OoTpaxeHns
KoadhdhuuymneHt WHTEHCMBHOCTH NPOXOXAEHNS
CoegunutensHasa cpepa [lageHve ynbTpasByKoOBOro
nyya nog yrrom Pedpakuma wu paccesiHue
3epkanbHOe OTpaxeHue O6patHoe paccesiHue
OnpegeneHne pacCTOsHUS C NOMOLLBIO YrbTpa3ByKa

3.3

BuoakycTtuka n Y3
AnarHocTuka

[atynkun n ynbTpassykoBasi BOMHa.

MpeobpasoBaHue ANEKTPUYECKON 3Heprum B
ynbTpasBykK Mpamon " obpaTHbIf
Nbe303MeKkTpudecknn 3P eKThbI. OgaHo- n
MHOrO3fieMeHTHble faTymkm  Pe3oHaHcHas 4actoTa
YCTPOWCTBO ynbTpa3BYKOBOro gatynka PokycmpoBka
yNbTPa3ByKOBOW BOMHbI  BRwkHAS 1 ganbHAS 30HbI
dokyca Bbibop paboyen 4yacToThl gartyuka
Paspewatowas cnocobHocTb PpoHTanbHOE U 0ceBoe
paspelieHne KoHTpacTHoe paspeLlueHune

3.4

Buoakyctunka n Y3
AnarHocTuka

YCTPOWCTBO M MapamMeTpbl yrbTpasBykoBOro npubopa
eHepaTop MMNynbCOB MprnemHmk Ycunenune
KomneHcauusi TkaHeBoro nornoweHus [emopynauus
Cxatne [OuHamuyeckun amvanasoH AHanoroBasi
namsTb Lncdpposas namatb BuctabunbHoe
npeacraBneHne  nsobpaxeHus Cepas wkana
Monutop A, B 1 M Tunbl pasBepTkn n3obpaxeHus

3.5

Buoakyctunka n Y3
AnarHocTuka

Hatuumkn, paboTtarolime B pexmme peanbHOro BpEMEHN
MexaHunyeckmne CEKTOpHbIE OaTUYNKK
(ogHOaMEMEHTHbIE,  KOMbLEBbIE) PoTtaumnoHHble
MEeXaHu4yeckne OaTyMkm  ONEKTPOHHbIE JIMHEWHbIE,
CEKTOPHbIE N KOHBEKCHbIE AaTyunkn [1NOTHOCTb NUHWUIA
Oddbekt [Honnnepa Mpnbopbl, paboTarowme ¢
NCMNOMb30BaHNEM HENPEPbIBHOM

ynbTpassykoBon BonHbl  [pubopsbl, paboTtatowme ¢
NCMNOMb30BaHNEM MMMYbCHOrO

ynbTpassyka KOHTPOMbHbIN O6BEM

3.6

BuoakycTtuka n Y3
AnarHocTuka

CnektpanbHbli aHanu3  LlBeToBasi gonnnepoBckasi
BM3yanu3auus OHepreTndeckun  gonnnep
ApTedakTblApTedakTbl U NPUYNHBI UX BO3HUKHOBEHMS
Buabl apTtedhakTtoB KoHTponb kadectBa paboThbl
ynbTpassBykoBor annapatypbl  Kputepuu kadecTtBa
OTHocutenbHas YyBCTBUTENMBHOCTb CUCTEMBI
®PpoHTanbHoe paspelueHne OceBoe paspelueHune
MepTtBas 3o0Ha. ToyHOCTb peructpaummn  Onepauun
KommneHcauum OuHamnyecknin  ananasoH cepon
LKanol

3.7

OnekTpodusmonornyeckme
nccrnenoBaHus

Brodusmnyeckne NpuHUMMbLI 3M1eKTPOM3NONIOrMYeckmx
npoueccoe B opraHusMe 4enoseka. Cnocobbl
NPOHUKHOBEHMSI BeLLEecTB yepes




HuonornyecknemembpaHbl.laccmBHbIN TpaHcnopT
Bewects. [Ouddysua. YpaBHeHve  Ouddysuu,
ypaBHeHue NPOHULLAEMOCTH,
KOHCTaHTanpoHULaeMocTH TpaHcnopT
HeanekTponutoB.  PacTBOPUMOCTb  MPOHUKAOLLEro
BellecTBa B Bode M nunuaax.3HayeHue pas3mepoB
monekyn. O6neryeHHas Agudpdysusa.  TpaHcnopT
BELEeCTB C NMOMOLbI NepeHocYMKoB.[MpoHNLaeMocTb

HuomembpaH ans WOHOB. N3bupaTtenbHas
npoHuuaemoctb  Guonorudecknx MembpaH. Pornb
3aps4a,pa3mepoB NOHOB, cTeneHun

rmgpataumn.Ocmoc. OCMOTUYECKOE M OHKOTUYECKOEe
JaBneHne. ONEKTPOOCMOC, aHOMarbHbIA  OCMOC.

OcmoTunyeckune npovecchl BXXMBbIX
cucteMax.AKTUBHBIN TpaHCMnopTBELLECTB. Pornb
NepeHOCYMKOB BMEXaHu3Me aKTMBHOro TpaHcnopTa.
OHeproobecneyeHue aKTUBHOro TpaHcnopTa.
Mpumepbl aktuBHoro TpaHcnopta (Na+- K+ - Hacoc,
Ca - Hacoc, | - Hacoc, BogopogHasd nomna).

MoteHuwman nokos " noteHumMan  OeuncTBusi
BO30yaMMbIX KNETOK. npoeefeHne HEepBHOIO
uMnynbca. kabenbHble CBOWCTBAHEPBHONO BOSIOKHA.
MeTogbl permctpaumm

3.8

AnekTpodmanonornyeckme
nccnenoBaHus

OnekTpodumanonormdeckas perncTpauns OAMHOYHbIX
OvonoTeHumanos. MukpoanekTpogHasi  TexXHMKa.
AcvMmeTpuYHOe pacnpeneneHne MOHOB Kak OCHOBa
BO3HWKHOBEHNSIOMOMNOTEHUMANoB. OnddysnoHHble,
MembpaHHble 1 basoBble noTeHumanbl. PaBHoBecue
[oHHaHa. YpaBHeHneHepHcTa. Oeontouus
npeacTaBneHumn o] MexaHuame
BO3HWKHOBEHWNSIOMOANEKTPUIECKNX noTeHunanos.
MembpaHHaa wn  ¢dasoBaa Teopus. Passutue
MemMbpaHHOM Teopun.

CoBpemeHHble  MNpeAcTaBneHMss O  MexaHu3me
reHepaumMm MemOpaHHOro noteHumana (moTeHuunana
nokosl). Ponb NOHOBKanus. TpaHcnopTHas
AT®asza.lloteHuman gencrteus. Pornb MOHOB HaTpusi B
reHepaumm noteHumana gencrems. KnHetnka MOHHbIX
NMOTOKOB. MeTtoadukcaumm noteHyuana.
PacnpocTtpaHeHune noteHuuana Jencteuns B
pasnnyHbIX BO30yOMMbIX
obpasoBaHuax.MeTtabonunyeckue npoLecchl,
obecneynBalolMe  BOCCTAHOBIIEHWE  WOHHbIX U
ANEKTPUYECKNXTPaANEHTOB. DNEKTPONPOBOAHOCTb
ovonornyecknx obbekToBllaccuBHLIE 3MEKTpUYECKMe
SABNEHNS. OnekTpunyeckne XapaKTepUCTUKM
Buronornyeckmx TkaHem n cnocobbl Nx

N3MepeHus. MpoxoxaeHve NMOCTOSIHHOTIO "
NepeMeHHOro Toka u4epe3 Ouonornyeckne TKaHW.
MmnepaHc: ero aktuBHasi(oMuyeckasd) u peakTuBHas
(emkocTHas) coctaBngawwmne.3aBUCUMOCTb
3NEKTPONPOBOAHOCTU, E€MKOCTU W AN3INEKTPUYHECKON
NPOHULAEMOCTM OT YacTOTbl MEPEMEHHOro TOKa.
MexaHn3m nonsipusaumm B OMONOrMYECKMX TKaHSX .
OCHOBHbIE  MPUMHUMMBLI U MpaBuia  BbIMNOMTHEHNS
COBPEMEHHbIX
3NEeKTPOPU3NONOTMHYECKUXNCCIIEA0BAHNI Ha
XMBOTHbIX " yernoBeke. Mogenu
3NEeKTPOU3NOITONTMYECKOTO  3KCMEPUMEHTA invivo 1
invitro. OnekTpogbl Ans aNeKTpodU3NONIOorUnN: BuabI,
dusmnyeckme XapaKkTepucTuku,npasuna
MCNOMb30BaHNUs, BOSMOXXHOCTMW.

3.9

OnekTpodusmonornyeckme
nccnenoBaHus

OcHOBHbIE  MeToAbl  MCCMEeAoBaHUS  LieHTpalibHON
HEepPBHOW CUCTEMBI - METO[, ANeKTpo3HLUedanorpaduu




(33N -pernctpauuss 3nNeKTPUYECKNX MNOTEHLMArnoB
rofloBHOr0 MO3ra, - MeTof, MarHuToaHuedanorpadumn
(M3r') — perncTpauussMarHuTHbIX Nosen, co3gaBaemblx
FOMOBHBLIM MO3rOM,- METOZ BbI3BaHHbIX MOTEHLMANOB
(BIM) »n noteHuunanos, CBSA3aHHLIX C COOLITUAMMK -
pervcTpaums 3NEKTPUYECKNXMNOTEHLINANOB nnu
MarHWTHbIXMOMEN  TFOMOBHOMO  MO3ra,  BbI3BaHHbIX
BHELLUHUMM cTUMynamm WNUBHYTPEHHUMU
npoueccamu,- nonurpacduyeckme MeToabl -
peructpaums  psga  pasHoobpasHbixnokasartenem
(PU3MONOrMYecknx  MpPoOLEcCcoB, MpoOTeKalWwmx B

opraHusmeyenoBeka, - Tomorpadmyeckuin meToq -
nonyyeHne BMpTYyarbHbIX cpe3oBpaboTatoLero mMosra,
Ha KOTOpPbIX KOCBEHHO BbISIBNSIETCA
MO3roBasiakTMBHOCTb: NO3UTPOHHO-IMUCCUOHHAs
ToMorpadus (M3T) wn  marHMTHOpe3oHaHCcHas
ToMorpadus (MPT).3nektpoaHuedanorpadus,

paccnabneHve.n putMmbl Mosra. ChnekTp MOLLHOCTU
O3I. O6wasa dopmyna ana agucnepcumn  O3T;
KO3 PULMEHTB3ANMHON nonapHom Koppensuuu
ANEKTPUYECKON aKTUBHOCTU HEWPOHOB. Anbda-puUTmbl
B3aTbINOYHOM Aone, natonormyeckas 39l

3.10

AnekTpodmanonornyeckme
nccnenosaHus

MpoBegeHne wumnynbca B cepgue. PopmupoBaHue
OKT. ABTOBOMHOBbLIE BUXpU B Munokapae.
dunsnyeckrnemexaHnsmol cepAeyHbIX apuTMUN.
Oedunbpunnauma.PeannctmnyHas mMoaenb
ANEKTPUYEeCcKon akTUBHOCTU cepaua. Pusmyeckme
OCHOBBI perncTpaummaneKkTpokapamorpaMmm npu
pasnuuYHbIX OTBEAEHUSIX. JNEKTPUYECKUN  BEKTOP
cepaua KakgunombHbIA  MOMEHT  9KBUBANEHTHOrO
3MNEeKTPUYECKOro AWMNons MUOKapAa, anekTpudeckas

ocbcepaua. OnekTpokapanorpadus, OCHOBHbIE
KOMMOHEHTbI SKT, ovnonsipHble oTBeAeHuns,
3aKOHOWHTXOBEHAa, natonornyeckne  Tunbl KT
OnekTpuyeckas aKTUBHOCTb

MbiLL,anekTpomuorpadus  (OMIN)  rnobanbHaa u
nokanbHasi.

3.11

Buopeonorusa un
remMoguHamuka

OOwwme 3akoHbl TeyeHusa xuakocTu. OCHOBHbIE
rMapoavHamMmuyeckne MOHATUS W 3aKOHbl.  YCrnoBsue
HepaspbIBHOCTU CTpyw. YpaBHeHne bepHynnn. Cnocob
n3MepeHns CKOpPOCTH OBWKEHNSA XWOKOCTWN.
BcacbiBatowee gencrteme ctpyn. 3akynopka aptepum,
apTepmvanbHbin - wyM. [loBegeHve  aHEBPU3MbI.

BaskocTb KMOKOCTMW. HbtoTOHOBCKME "
HEHbIOTOHOBCKMNE XUakoctn.TedeHue BSA3KOMN
KNOKOCTW. dopmyna Myaszenns. MeToabl

onpegerieHns BA3KOCTM XUOKOCTU. YCroBus nepexoaa
NaMMHapHOIro TEYEHUs] XUAKOCTU B TypOyneHTHoe.
OcobeHHOCTY ABWKEHMS KPOBK Mo cocygam. PakTopbl,
BNUSIIOLLIME Ha BSA3KOCTb KPOBWM B opraHuame. Pornb
3MacTUYHOCTU cocyaoB B cucteme
KpoBooGpalleHusi. ynbcoBble
BONHbl.PacnpegeneHne OaBneHMss U CKOPOCTU
KpoBOTOKAa B  cocygucton  cucteme. MeToabl
onpegerneHns aBrieHUst U CKOPOCTU kpoBu.PaboTta u
MOLLHOCTb cepaua

3.12

PeHTtreHonormna un nyvyeBas
ANarHoCTuka

dusnka PEHTreHOBCKNX nyyen
OneMeHTapHble CBeAEeHWss O CTPOEHMU BeELLECTB
OnekTpomarHuTHble konebaHusi [loHsATME O KBaHTax
(dboTOHax) anekTpoMarHnTHbIX konebaHun KeaHTOBas
npvpoga pPeHTreHoBCKMX ny4ven [MpuHUMn nonyyeHus
PEHTTEHOBCKMX JNyyerr  TOPMO3HOE PEHTreHOBCKOE
nsny4deHue XapakTepuctuieckoe n3nydeHue
PacnpegeneHne oHeprmm B CnekTpe ChnsioWHOro




PEHTrEHOBCKOIo nany4yeHnss CBOWCTBA PEHTIEHOBCKMX
nyyen VIHTEHCMBHOCTb M NPOHMKaOLWas CrnocobHOCTb
PEHTIEHOBCKMX nyyen Bsanmopencteue
PEHTTEHOBCKOIO M3nyvyeHus ¢ BellecTBoMm [loTepu
3HEpPrMM PEHTIEHOBCKOTO M3Ny4YeHus B BeLLEeCcTBe
MepBuyHass n BTOpMYHAs WoOHM3aumsa. WctuHHoe un
cenekTuBHoe nornouieHne OcnabneHve
PEHTIEHOBCKOIO  MU3My4eHuns 3KcnoHeHuUManbHbIN
3akoH ocnabneHus Cnol NonoBUHHOIO ocnabneHus

3.13

PeHTtreHonorna un ny4vyeBas
ANarHoCTuka

3akoHOMepHOCTN  (hOpPMMPOBAHUSA  PEHTFEHOBCKOro
n3o06paxxeHns O6pasoBaHne pPEHTreHOBCKOro
n3obpaxeHus B Ny4yke BrnusHue cdumanyecknx cBoncTs
obbekTa Ha uzobpaxeHve B nydke AOCOPOLMOHHBIN
3aKOH TeHeobOpasoBaHMsa PagmaumoHHas NNOTHOCTb
pa3nuuHbix cpeq Tena. BosHWKHOBEHWE KOHTpacTa B
n3obpaxeHun BnusHne paccestHHOro ManyyeHus Ha
KOHTpacT u3obpaxeHuss B nyyke [eomeTpuyeckune
YCINOBUSI MOMNYYEHNs1 PEHTIEHOBCKOrOo U300paxkeHns
Paswmep PEHTFEHOBCKOro n3obpaxeHus
eomeTpuyeckasi, AMHaMM4ecKas U NCeBOOHEPE3KOCTb
nsobpaxeHus MudopmatuBHoCcTb  (OeTanbHOCTb)
PEHTrEHOBCKOro  n3obpaxeHus BrnvaHue posbl
PEHTFEHOBCKOTO U3Ny4YeHuns

Ha WHGOPMATUBHOCTL M300paKeHus Bugumoe
(pesynbTupytollee)  peHTreHoBCKoe — U30bpaxkeHue
IMpUeMHVKN PeHTreHOBCKOro M300paXkeHns

n coTtorpacpmnyecknin KoHTpacT MpeobpasoBaHne
PEHTIEHOBCKOrO  M306paxeHus " Hepes3KoCTb
CymMmmapHast HepeskocTb. Paspeluarowas cnocobHoCTb
CUCTEMBI 3aBNCUMOCTb  OCHOBHbIX MapameTpoB
PEHTIEHOBCKOIro M306paXkeHns

(kOoHTpacTHOCTb U 06beM AeTanen) oT MHTEHCUBHOCTMU
(Ma) un xectkocTn (KY)

n3ny4yeHus

3.14

PeHTreHonorusa un nyyeBasd
AONarHoCTuKa

PeHTreHogHarHocTudeckne annapatbl U KOMMIEKCbI
McTouHUKM peHTreHoBckoro uanyyenuns Kartoa. Hutb
Hakana. PokycMpoBka MOTOKA 3fEeKTPOHOB  AHoA.
McTnHHBIN 1 reomeTpuyeckun ¢okyc  Tennoas
€MKOCTb aHoga. Bpawarowmnincs aHoq

MowwHocTb 1 KI[ peHTreHoBCKOW Tpy6KM.

3awmrta TpybkM OT neperpy3ok 3alMTHbIE KOXYXMW
Tpybkn. LleHTpanbHbIA fyd PEHTreHOBCKOro mnydka
Bonbwon, maneii 1 mMukpodokyc [Macnopt TpyoKw.
YcTponcTBa, dopmupytoLme pPEHTreHOBCKOEe
nsobpaxeHme PunbTpaunsa PEHTreHOBCKOro ny4ka
Ovadparma un TYBYCHI OtcenBarowme peLLeTkn
PeHTreHoakcnoHomMmeTpryeckme npubopsl

3.15

PeHTtreHonormna un nyyeBas
AOnarHoCTuKa

IMpUEMHMKN PEHTFEHOBCKOTO M3IyYeHus
PeHTreHoBCckass nneHka Ycunmearowmne 9KpaHbl.
KacceTbl OneKkTpoHHO-onTU4eckMe npeobpasoBaTtenu,

peHtreHoBckme JO0lMbl  (YPW) PeHTreHoBckne
TENEBU3NOHHbIE CUCTEMBbI. BuAMKOH, KPEMHMKOH,
M3C-matpuuya LUTtatvMBbl PEHTreHOBCKMX annapaTtoB
CraumoHapHble, nepeaBuxHbIE, nepeHoCHble

annapartbl Annapartbl 4518 06LLLEeN ANarHoCTUKN

3.16

PeHTtreHonormna un nyyeBas
ANarHoCTuka

MeTogbl MOMy4YeHUs PEHTTEHOBCKOTO M306pakeHns
PeHtreHockonus. [peuvmyliectBa UM HeLoOCTaTKM
PeHTreHoTenesmaeHne PeHTtreHorpacdma daktopsl,
BNusitOLLNE Ha KayecTBO PEHTreHorpamm
(HanpspkeHne, reHepupoBaHue

M3MNy4YeHUs,  IKCMO3uuUWs, BbiAepxKa, (OKycHoe
paccTosiHue 1 gp.) Bbibop TexHu4eckux ycrnosun npwm
peHTreHorpacdun PeHTreHorpacums MArkuM u XecTkum
n3nyyeHnem PeHTreHorpacpyss ¢ npsMbIM




yBeJITIM4eHnem

3.17

PeHTtreHonorna un ny4vyeBas
ANarHoCTuka

dnooporpadus ®dU3MKO-TEXHUYECKME  OCHOBBI
dntooporpacpum OnTuyeckne CUCTEMBI
dntooporpacdoe PoTocbeMka ¢ 3kpaHa Q0OY OueHka
KayectBa dpntooporpamm CepuniHasa peHTreHorpadus.
AHrvorpacpunyeckne Komnekchbl BuaoeomarHuTtHas
3anuncb PEHTrEeHOBCKOro N300paxeHusi.
PeHTreHoknHemaTorpagus

3.18

PeHTtreHonorna un ny4vyeBas
ANarHoCTuka

Tomorpadus  JlnHeriHas Tomorpadwms  puHuMn ”
cnocoObl  MONy4YeHUs  MOCMOWMHOro  M3obpaxeHus
TonwuHa BblAensiemMoro cnosi. 3oHorpadus
BenuumHa u cteneHb pasmasbiBaHus  JIMHeWHoe U
NNOCKOCTHOE pa3masbiBaHve n306paxeHns
MpogonbHas " nonepeyHasi TomMorpadus
KomnbloTepHas Tomorpadus Tomorpacduyeckune
annaparbl

3.19

PeHTtreHonorna un nyvyeBasd
ANarHoCTuka

MarHuTHO-pe3oHaHCHaa  Tomorpadus dusmka
MarHWTHOro pe3oHaHca JlapmopoBckaa 4acToTa.
Mpeueccus. ABneHne si4epHO-MarHUTHOrO pe3oHaHca.
HamarHmyeHHOCTb Pagno4actoTHbIn ~ MMnNynkC.
Penakcauus. CnvH-pelleTovHas U CnuH-cnnHoBas
penakcauus. MarHWTHble XapakTepucTukM TkaHu: T1
penakcauus, T2 penakcauus,

CMMHOBasi  MMOTHOCTb OcCHOBHblE  NYNbCOBLIE
nocnenoBaTenbHOCTU: CMUH-3X0, MHBEPCUSI-
BOCCTaHOBIEHME, rPagneHT-3xo, GbICTpble
nocnegosatensHocTu  [peacTtaBneHne curHanoe B
YacToTHou obnacTtu: npeobpasoBaHue Pypbe.
AmnnuTtyga, 4actota M ¢asa curHana MarHUMTHOro
pe3oHaHca MoHaTtne rpaguenta. Cenekums crnos.
da3oBoe 1 YacTOTHOE KoaupOBaHWe

curHana. Martpuua MP-nsobpaxeHusa. [lloHsatve k-
npocTpaHcTBa lMpocTpaHCTBEHHOE KOAMPOBaHMWE
curHana: 4actotHoe u  hasoBoe Mpoekuyun
MaKCUMarnbHOW WHTEHcMBHOCTU. MynbTunnaHapHas
PEKOHCTPYKLUNSA

3.20

PeHTreHonorusa un nyyeBasd
AONarHoCTuKa

KoHcTpykuna  MP-tomorpachos MocTosiHHbIE
MarHWTbl, Pe3NCTMBHbIE MarHWTbl, CBEpXnpoBoAsLime
MarHuTbl,

rmbpuaHble MarHuTbl. OTKpbITbIE MarHuTbl. [pnbopsbl ¢
ynbTpacnabbiv nonem,

cnabblM nonem, cpegHUM MofeM, CUMbHbIM MOMEM U
CBEPXCUITbHbLIM MOSIEM.

O6nactn nx npumeHeHnss [OMOreHHOCTb MarHMTHOro
nong. Metogbl KOPPEKLMM MarHUTHOIO NONS.
PagnoyactotHaa 3awuta. KpuoreHHas cuctema
Mepegatowme " npvHUMaroLme KaTyLUKM,
rpagueHTHble KaTyLwku. Hactporika

katywkn  KomnbtoTep. Paboyee mecto onepartopa.
CtaHumn obpaboTkn nsobpaxeHus. MP-

ToMOrpadbl C OTKPbITbIM JOCTYNoM. [ononHuTensHoe
obopynoBaHue kabvnHeTa

MPT ®opmupoaHne MP-n3obpaxxeHus

3.21

PeHTtreHonormna un ny4yeBas
AONarHoCTuKa

KauecTBO n3o0paxeHus: TOMLWMHA Crosi, OpueHTauus
CNnosi, NPOCTPaHCTBEHHOE 1

KOHTpacTHoe paspeweHne. [loHATME OTHOLLEHUS
curHan/wym. FoOMOreHHoOCTb

MarHuTHoro nonsi. PagnoyactotHasa 3awmuta Bbibop
napameTpoB uccnegosaHus: TR, TE, T1, uucno
yCPeaHEHU curHana, yron

HakKfoHa MarHUTHOro BEKTOpa, Mnore 3peHud,
pa3mMepHOCTb MaTpuLbl, YACIO

Cpes30B, TOMLWWHA CIOS M PacCTOSHUE MEXZY HUMM,
BpeMsi CKaAHUPOBaHUS N




(baKTopr, BnuawLline Ha Hero Onpep,eneHVIe n

BblAeneHne cpesa. MeTog ABYMEpPHOro
npeobpaszoBaHusa dypbe.
[BymepHas n TpexmepHasi PEKOHCTPYKLNM

n3obpaxeHusi. N3obpaxeHus,

B3BelleHHble no T1, T2 u No NPOTOHHOW MNOTHOCTU
MmnynbcHble nocrnegoBaTenbHOCTM  Ans  GbicTpon
ToMorpadun. beicTpoe cnnH-

9X0, NOCrnefoBaTENbHOCTU  FPaAgMEeHTHbIX  3XO-
CUrHarnoB, axo-nnaHapHasi

Tomorpadus MporpaMMnpoBaHHbIE  MPOTOKOSbI
uccnenoBaHus
3.22 | PeHTreHonorusa n nyvyesas KauectBo MP-1306paxeHns KoHTpacT - Kak OCHOBHas
AnarHocTuka XapakTepucTuka nsobpaxerus. Onpegenexve
KOHTpacTa u3obpaxeHus.
OTHOLIEHNE curHan/lwym u ero BAUsIHNE Ha KOHTPAaCT.
CooTHoLleHre
KOHTpacT/wym. MeToabl NOBBILEHUS KOHTpacTta ¢
ncnonb3oBaHvem un 6es
MCMONb30BaHNSA KOHTpPacTHbIX BewectB  OCHOBHble
Buabl apTedaktoB MP-u3obpaxeHus, nx NpuyuHbl 1
Cnocoo6sl
ycTpaHeHns MarHMTHO-pe3oHaHCHas CNEKTPOCKONKS.
XNMUYECcKun caoBur
3.23 | PeHTreHonorus u ny4yesasi PapguoHyknugHoeuccnegosaHme CtabunbHbie ©
AunarHocTtuka pagunoakTMBHble Hyknuabl. Anbga-, beta- M ramma-
pacnag PaguwoHyknugHas guarHoctudeckas cuctema:
WUCTOYHWK U3MNy4YeHUs, OB bEKT
nuccnegoBaHusl, MNPUEMHUKM  U3MyYeHns MeToab!
OeTeKTMPOBaHns: WNOHM3aUNOHHbIE,
CUMHTUNSALUMOHHbIE,
doTorpadmyeckume, TEPMOSTIOMUHECLEHLMSA,
aBTopaauorpadus PaguvoanarHocTtuyeckas
annapaTypa: paguomMmeTpsl, JosokanunbpaTopbl,
CKaHepbl,
raMmma-kamepbl, 3MWCCUOHHbIE ToMorpadbl
(0AHOMOTOHHbIE Y MO3UTPOHHBIE).
ABTOMaTM4eCKME CHETUMKN NPO6
3.24 | PeHTreHonorus u ny4yesasi PaguomeTpus (amcTaHumoHHas, KOHTaKTHas),
AunarHocTuka paguorpadus CuuHTUrpadusa:  crtatmdeckas,
JnHamMmn4yeckas OOHOMOTOHHAA  SMUCCUOHHas
KoMnbloTepHass  Tomorpadus Mo3nTpOHHO-
3MUCCMOHHas KOMMbIOTEPHAS TomMorpadus
PagnodapmaueBTnyeckme npenapaTbl: crnocobbl

Nnony4YeHus, XxapakTepucTmka
Ba)KHEMLINX NpenapaTtoB




13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Buabl 3aHSATUIA (KONMMYECTBO YacoB)
Ne HaumeHoBaHue TeMbl Moaktnuec | Naopato 'pynnosble CamocTosTen
n/n | (pasgena) AUCUMNNNHDI Jlekumn P parop KOHcynbTay, Bcero
Kue Hble - bHas paboTa
1 Buoakyctuka n Y3 4 ) 12 4 16 36
AnarHocTuka
5 OnekTpodn3nMonornyeckm 4 ) 8 2 12 26
€ uccriegoBaHus
3 Buopeonorusa n > ) 2 2 6 12
remMoguHamuka
4 PeHTreHonorusa un 6 ) 26 8 30 70
nyyeBas MarHoCTuKa
Utoro: 16 - 48 16 64 144

14. MeToau4eckne ykasaHus Ans o6yyarowmxcsl N0 0OCBOEHUIO AUCLUNIIUHDI:

Uudopmauua no yuebHon gucumnimnHe «buodmamyeckne OCHOBbI  (PYHKLMOHAMNbHOM
anarHoctukny (OocHoBHas obpasoBaTernbHas nporpaMMa Bbicllero obpasoBaHuMsi MO HanpaBneHWUto
nogrotoekn 30.05.02 MeguumHckas Ouodunamka, ydebHbli nnaH, pabodas nporpamma y4yebGHoW
ancumnnuiel « bruodmanyeckmne oCcHoBbl (PYHKLMOHAMNBHOW ANArHOCTUKNY, (OOHAbI OLIEHOYHbIX CPeacTs,
OCHOBHasi 1 JONONHUTENbHAsA NuTepaTypa) pa3mMeLleHbl Ha obpasoBaTernibHOM nopTane «ANEKTPOHHbIN
yHuBepcuteT BIY» (www.moodle.vsu.ru) n B anekTpoHHo-6ubnmoteyHon cucteme (www.studmedlib.ru).
N3yyenne ancumnnuHbl « MHCTpyMeHTanbHble MeToAbl ANarHOCTUKNY NpegycMaTpmuBaeT YTeHNE NeKuun,
nposedeHne nabopaTopHbIX 3aHATUN U CaMOCTOATENbHYIO paboTy CTY4EHTOB.

BboinonHeHne nabopaTopHbix paboT K camocTosATenbHasi paboTa OCyLecTBMASTCA C
NCMOSfIb30BaHMEM KOHCMEKTOB NEeKuMin n y4yebHbix nocobun (n. 15). Obyvatowmecs 3HaKOMATCA C
TeopeTuyeckum MaTepuanioMm B npouecce NEeKUMOHHOW YacTu peanusaumm  OUCLUMMIIMHBI,
camocTosTenbHoON paboTbl ¢ TekCTaMn yy4ebHMKOB, y4ebHbIX MOCOOMIA, CTaTeN B Hay4HbIX U HAy4yHO-
NpakTU4eCcKUX n3gaHusax no npoduno AvcumnnuHel. Ha nabopaTopHbIX 3aHATUMAX CTyAeHTbl NMbo
MHANBMAYaNbHO, IGO0 B cOCTaBe Marion rpynmbl BbINOMHAT y4ebHO-UccrnefoBaTensckyo paboTy.

B xoge BbinonHeHus nabopaTopHbix paboT CTygeHTbl NpuobpeTarT HaBblkM obpalleHus ¢
ononornyecknmn obbektamm, nabopaTtopHbeiM 060pPyOOBAHNEM U UHCTPYMEHTApPUEM, CaMOCTOSITENBHO
OCYLLIECTBIIAIOT  3KCMEPUMEHTbI, PErucTpupyroT, aHanu3upyrT W UHTEepPnpeTUpyrT MNofyYeHHble
pesynbTatbl. PesynbTaTel nabopatopHbix paboT, BKNYas HeobxoAuMble pacyeTbl, 3aKiovYeHUs u
BbIBOAbI, OTBETLlI Ha BOMPOCHI (3agaHus) odopmnsoTea B paboden TeTpagu obydaroulerocs B Buae
npoTokona wuccnegoBaHus. B koHue nabopaToOpHOro 3aHATUS pesynbTaTtbl U MaTepuanbl y4yebHo-
nccnegoBaTenbCckonm paboTbl AOKNagbIBalOTCA npenogasaTtento, npu HeobxoaumocTn obcyxaatTcs B
rpynne (oT4yeT o nabopatopHOM 3aHATMM). B criyyasx nponycka nabopaTtopHOro 3aHATUSA NO KakMM-1inbo
npuynHam oby4atomnmnca obssaH ero caMoCTOATENBHO BbINOMHUTEL NOA KOHTPOSeM npenogasaTens BO
BpeMS MHAMBUAYaNbHbIX U FPYNMNOBbLIX KOHCYNbTauun.

Tekywasn atrectaumsa obecneunBaeT NPOBEPKY OCBOEHMSI y4ebHOro martepuana, npnobpeteHns
3HaHWA, YMEHUA N HaBbIKOB B MpOLIECCE ayAMTOPHOM WM caMocTosTeNbHOM paboTbl 0by4atolumxcs,
dopMMpOBaHNA COOTBETCTBYIOLLUMX KOMMNETEHUMIA. TeKkywaa aTTectaums no gucuunnmde nposogutcs 1
pa3 1 BKM4YaeT B cebsa TecTMpoBaHue, OOKNadbl UM YCTHbIM onpoc. [Mpyn nogrotoBke K TeKyLlien
aTTecTaumm oby4varomecs M3yyarT U KOHCMEKTUPYIOT pekoMeHAyemyl npenogasaTtenem yvebHyro
nutepaTypy MO TemaMm JEeKUMOHHbIX W nabopaTopHbIX 3aHATUA, CaMOCTOATENIbHO OCBavBaloT
MOHATUNHBIM annapaT QUCLMMNIINHBI C y4EeTOM BOMPOCOB 4151 CAMOCTOATENbHOM paboThl.

lMnaHupoBaHne U1 opraHM3aumMa TeKyLlero KOHTPONS  3HaHWA, YMEHUWW U  HaBbIKOB
OCYLLIECTBIISIETCA B COOTBETCTBUM C COAepKaHMem paboyen nporpaMmmbl U KaneH4apHO-TeMaTUYECKUM
nnaHoM C NpMMeHeHneM PoHAAa OLEHOYHbIX CPeACTB. TeKyllas aTrectaunsa asnseTca ob6a3aTenbHOMN,
ee pesynbTaTbl OLEHMBaOTCA B GannbHOW CUCTEME M MO peLleHnio Kadenpbl MOryT ObITb YYTEHbI NpU
NPOMEXYTOYHON aTTecTtaumm obyyaroLmxcs.

®dopmor NMPOMEXYTOYHOM aTTecTaumMn 3HaHWN, YMEHUA U HaBbIKOB OOy4alolMXcs ABRAseTcs
3a4yeT C OLEHKOMN.




15. lNepeyeHb OCHOBHOW WU [OOMNOJSIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
HeobXoAUMbIX ANl OCBOEHUSI AUCLMUNIIUHDI

a) OCHOBHas nutepartypa:
Ne n/n McTouHuk
1 Pykosodcmeo o kapouosoauu [3reKmpoHHbIl pecypc] : yuebHoe nocobue. B 3 momax. / 100 ped.

I.N. Cmopoxakosa, A.A. lopbayeHkosa. 2008-2009. - Pexxum docmyna: http.//www.studmedlib.ru
Jlyuegasi OuazHocmuka [OnekmpoHHbIl pecypc]/ nod ped. I. E. TpygaHosa. - M. : TOOTAP-
Medua, 2011 . - 416 c. : un. . - Pexxum docmyna: http.//www.studmedlib.ru/
Unsacosa E. b. Jlyyesasi QuazHocmuka [OrnekmpoHHbIU pecypc] : y4eb. nocobue / Unscoea E. b., He-
3 xoHaukas M. /1., MNpuesxesa B. H. . - M. : TOOTAP-Medua , 2013 . - 280 c. : un. . - Pexum docmy-
na: http://www.studmedlib.ru
Pemu3soe A.H. MeduuyuHckas u buonoasudyeckas gusuka : y4yeb. 0ns eysoe / A.H. Pemusos. —
4 FTS0TAP-Medua, 2016. — 656 c. — O6C «KoHcynsmaHm cmydeHmay - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html
MpakTukym no 6uodmauke / [B.I'. ApTioxoB un ap.] ; BopoHex. roc. yH-T ; [noa obw. pea. B.T.
ApTtioxoBa] .— BopoHex : Nsgatensckuin gom BI'Y, 2016 .— 313 c.

2

6) gononHUTenbHasa nuTepaTtypa:

Ne n/n McTouHuK

TropeHkoe Y. H. Hogasi medQuuyuHCKas mexHO102usi: UCMOoMb308aHUE 8bICOKOYacmomHou yrbmpa3sesy-
koeol doninnepoepaghuu s U3yHEeHUS 8IIUSHUST (hapMaKkoio2u4ecKux 8elwecms Ha pea2uoHaribHoe

1 KposoobpaujeHue u sHeomenuanbHyro oyHKkyuro : memod. nocobue / TropeHkos Y. H., BopoHkos A.
B. ;®edep. aceHmemeo no 30pascoupassumuro, BornrMY, Hay4.-uccned. uH-m ¢ghapmakosioauu; pey.:
A. A. Cnacos, Il. A. bakymos . - Bonezoepad : 130-eo BonMY , 2010 . - 27 c.

@u3suka u buogbusuka: Kpamkuli Kypc [OnekmpoHHbIl pecypc] / AHmoHos B. ®@., Kopxyes A.

B. - M. : TOOTAP-Medua, 2011 http://iwww.studmedlib.ru/ru/book/ISBN9785970420430.html
TepHosoli C. K. flydeeas duaecHocmuka u mepanusi [BnekmpoHHbIl pecypc] - M.: FTOOTAP-Medua,
2010. - 304 c: un. — Pexxum docmyna: http.//www.studmedlib.ru/ru/book/ISBN9785970413920.html

B) MHPOPMALMOHHbIE SMEKTPOHHO-00pa3oBaTeNbHbIE pecypchbl (0duumanbHble pecypcbl MIHTEPHET)™:

Ne n/n Pecypc
1 OnexrponHas 6ubnmoreka BY3a. Pexum nocryna: http:// www.lib.vsu.ru
2 ObC "Koncynprant cryaenta” : https://www.studentlibrary.ru

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyYyeHns Ansi CaMOCTOATENIbHOW paboThbl

Ne n/n McTouHnk

bawapu+a O.B. buoghusuka : y4eb.-memo0. nocobue dnsi cmydeHmos / O.B. bawapuHa, B.T".
1 Apmioxos. — Boporex : UIMNL| BI'Y, 2009. — 61 c.
<URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf>.

17. ObpasoBaTtenibHble TEXHONOrMMU, UCNofib3yeMble Npu peanusauunm y4yeoOHoOM
AUCLUMNMUHBLI, BKMOYasi AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

1. YUTeHne nekunmn ¢ MCNonb30BaHNEM Crana-npeseHTaunn.

2.VMIH(pbOpMaLNOHHO-KOMMYHUKALMOHHBIE  TEXHONOMMN  (KOHCYNbTaumMmM npenogasaTens
yepe3 TemaTudeckme GQoOpymMbl U BeOMHapbl C  MCMNOMb30BAHWEM 3JSIEKTPOHHOM
MHdOopMaUnoHHO-ob6pasoBatensHon cpeabl ®rb0OY BO "BI'Y" - O6pasoBaTernbHbin nopTan
«ONEeKTPOHHbIN yHMBepcuTeT BI'Y» (www.moodle.vsu.ru).

3. NMHdopmaumoHHble TexHonormum (aoctyn B VIHTepHeT)

4. 3BbC «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/

5.3HB BI'Y www.lib.vsu.ru



18. MaTepnanbHO-TeEXHUYECKOE obecnevyeHMe AUCLUNIIUHbI:

YyebHasa aygutopusa ona npoBeAeHUst 3aHATUA NEKUMOHHOIo Tuna:

CneumanusnpoBaHHas Mebenb, 9KpaH HacTeHHbin DigisOptimal-C  DSOC-1103,
npoektop Acer X115H DLP, Hoyt6yk Lenovo G500 C BO3MOXHOCTbIO MOAKMOYEHUS K CETU
«UHTepHeT», WinPro 8, OfficeSTD, KasperskyEndpointSecurity, GoogleChrome

YyebHasa ayauTtopus Ons NpoBedeHUst 3aHSATUA CeMUHapCKoro tuna (nabopaTopHble
3aHATUSA), ONs NPOBEAEHMUS TPYNMOBbLIX U NHANBUAYASTbHbLIX KOHCYNbTauumn, TeKyLEero KOHTpons
N npomexyTodHon attectaumm:CneunanusmpoBaHHaa mebernb, nabopatopHas nocyaa, pH-
MeTp noptatmeHbin HI83141, wmukpockonbl Mwukmen, CnektpodgotomeTtp [19-54-00 YO,
NPoOrpaMMHO-MEeTOANYECKUM  KOMMSIEKC Buoxmmuniom.aHanusa, ueHTpudyra Eppendorf,
Lwenkep-nHkybaTop anga nnaHweta EImi SHAKER ST 3

YyebHasa ayguTtopus Ons NpoBefeHUsl 3aHATUA CeMUHapcKoro Tuna (nabopaTopHble
3aHATUS), ONs NPOBEAEHMUS TPYNMOBbLIX U MHONBUAYASTbHBLIX KOHCYNbTauumn, TEKyLLEero KOHTpons
N npomMmexyTtoyHoun attectauuun: KomnbtoTepbl Celeron, Pentium, npoektop Sanyo, WinPro 8,
OfficeSTD, KasperskyEndpointSecurity, GoogleChrome

YyebHasa ayauTtopus Ons NpoBeOeHUst 3aHSATUA CeMUMHapCKoro tuna (nabopaTtopHble
3aHATUS), ONs NPOBEAEHMUS TPYNMNOBLIX U MHANMBUAYASbHbLIX KOHCYNbTauumn, TEKYLLEro KOHTpons
N NPOMEXYTOYHOM aTTecTaumm:

CneuwanunsanpoBaHHaa wMebenb, MaHeKeH-CUMynsaTop B3pocroro Ans  otpaboTku
HaBbIKOB NPOBEAEHNSA CepAeYHO-NEroMHON peaHMMaLUnn;, MaHeKeH-TPEHaXXep TpaBMbl

19. OueHoOuYHble cpeacTBa ANA MNPOBeAeHUA TeKylen U  MNPOMEeXYyTOYHOM
aTtTrectauum

lMopsimoOK OUEHKM OocBOeHus obyvaowmmuca ydyebHOro martepuana onpegensiercs
coAaepXXaHnem crneayrLmnx pasgenoB ANCUUNINHDI:

No HanmeHoBaHue K UHankaTop(bl)
o OMMEeTeH
a/n pasgena gucumnivHbl Ls() OOCTUXKEHUS OueHouYHble cpeacTBa
(mogyns) KOMNeTeHUnn
1 Buoakyctnka n Y3 OrllK-1, OrK-1.2,
" | AnarHocTuka OrlK-2 Ork-2.1
2 AnekTpodm3nonornyeck OrllK-1, OrK-1.2,
) ne ncenenosaHns OrK-2 Ork-2.1
3 Buopeonorusa un OrllK-1, OrK-1.2,
reMoanHamMmumka OrlK-2 Ork-2.1
4 PeHTtreHonormna un OrlK-1, OrlK-1.2,
ny4yeBasi oMarHoCcTuka OrllK-2 Ork-2.1
lMpomexyToyHas aTTectauus
dopma KOHTpONs —

20. TunoBble OLEHOYHble cpeacTBa M MeToAuYeCcKMe MaTepuanbl, onpegensrowme
npouenypbl OLeHUBaHUS

20.1. TeKyWw M KOHTPOJb yCNeBaeMoCTn

KoHTponb ycneBaemocTu Nno AUCLMUMIIMHE OCYLLECTBISIETCS C NMOMOLLbIO CreAYHLMX OLEHOYHbIX
cpencTs:

MpumepHbLIN NepeyeHb BONPOCOB Al TeKyLen aTrecTauum:

1. OCHOBHblE (hU3NYECKNE XapPaKTEPUCTUKM KIETKM U MeMOBpaHHbIX CTPYKTyp. MembpaHa
KaKyHMBepcanbHbI KOMMNOHEHT BMOMOrMYECKUX CUCTEM.

2. MopgenbHble OUCronHble NMMNUAHLIE MEMOpPaHbI: IMNOCOMbI U NMITOCKME BUMONEKYNsSpHbIe
nMnuaHbleMeMbpaHsbl.

3. XapaktepucTtunka membpaHHbIX 6erikoB, 0COBEHHOCTN MONEKYNAPHOM OpraHM3auum
MeMOpaH3pMTPOLMTOB U LUTOMNA3MaTUYECKMX MeMOBpaH Opyrnx KNeTok.



4. MaccuBHbIN TpaHcnopT BewecTs. Auddysnd, ocmoc 1 uneTpaums. lNpocTtas
anddysunsa.OcHoBHOe ypaBHeHWe anekTpoanddysum (ypaBHeHne HepHceta-lNnaHka).

5. MNepeHocYMK/ BELLLECTB M MOHOB. TpaHCMOpPT caxapoB U aMUHOKUCIOT Yepe3 MembpaHbl
Cy4acTMeM NepeHOCYMKOB.

6. OcmoTunyeckne NnpouecChbl B XUBbIX CUCTEMAX. q)VIJ'IpraU,I/IFl. an/IMepr
CbI/IJ'IpraLl,I/IOHHbIXI'IpOLleCCOB B Bronorn4yeckmx oobekTax.

7. AKTNBHbIN TPaHCNOpPT BELLECTB B XWBOW KneTke, ero QHEepreTuka. Ponb nepeHoCc4YnKoB
BMEXaHN3Me aKTUBHOIo TpaHcnopTa.

8. Mpumepbl aktneHoro TpaHcnopTta (Na+- K+ - Hacoc, Ca - Hacoc, | - Hacoc, BogopoaHas
nomna).Ponb K+, Na+ aktusupyemon ATdasbl B aKTUBHOM TPaHCMNOPTE HEOPraHUYeCKuX
noHoB.MonekynsapHbIn MmexaHnam paboTtel K+, Ca+ AT®dasbl.

9. CtaunoHapHble NoTeHUManb! B XXMBOW KMNeTKe: NoTeHLUManbl NoKos 1 noteHumansi
nencteus.MeTtoabl namepeHust BonoTeHLManos.

10. MloHHasa npupoaa noTeHumnanoB NOKOs 1 AencTeus. PaBHoBeCHble NoTeHumansiHepHcTa-
[oHHaHa.

11. buodmsnyecknm MexaHnam reHepaumm NnoTeHumana aencTaus.

12. 3ne|<pr-|eCKme N XuMmn4yeckune cuHancol. loHHas NPOHNLAeMOCTb CUHANTUYECKNX MeM6paH
nnpunpona cMHanTn4eckoro noTeHunana.

13. MNMpoBogmmocTb MeMbpaH A5 NOCTOSHHOTO Toka. EMKOCTb MeMbpaH 1 nvnegaxc.
MeToabinayyeHunsa nmnegaHca.

14. DnekTpuyeckme xapakTepucTukm Grnonormyeckmx TkaHem u cnocobbl nx
namepenus.lpoxoxgeHne NOCTOAHHOIO N NepeMeHHOro Toka Yyepes buonornyeckme TkaHu.

15. mnegaHc: ero aktuBHasi (oMmyeckas) U peakTuBHasa (EMKOCTHas) cocTaBnsoLWme.
3aBUCMMOCTbLINEKTPONPOBOAHOCTH, EMKOCTU U OMNINEKTPUYECKON NPOHMLAEMOCTU OT YacTOoTbl
nepeMeHHoro Toka.

16. MNMocTcuHanTnyeckme membpaHbl. MeTogbl N3y4eHNs XONMHOPELIENTOPOB.
MonekynspHasopraHM3aums n MexaHu3am 4encTBus XonnHopeLlenTopa.

17. EcTecTBEHHbIE UCTOYHMKM SMEKTPOMArHUTHbIX U3Ny4YeHWiA, B3aMMoaencTeme
3MNEKTPOMAarHUTHbIXU3MYYEHWI C BELLLECTBOM.

18. CobcTBEHHBIE hM3MYECKME NOMS OpraHn3ma YenoBeka, Buabl n3n4ecKknx nomnen YenoBeka,
NXWUCTOYHMUKN.

19. Hecneuundomyeckmne apeKkTbl Npn dNeKTPOMarHUTHbIX BO3AENCTBUSIX,
MeToblHecneumpunyeckoro anekTponevyeHnda. MexaHnamol cneungunyeckoro BO34encTems
ANEKTPUYECKNXEAKTOPOB, METOAbI CNELNAUNIECKOrO 3NIEKTPOSIEYEHUS.

20. OnekTpuyeckoe none cepaua, pErmMcTpupyeMoe Ha NOBEPXHOCTU Tena; AMMOSbHbIN
XapaKTepaToro nons. Anekrpokapanorpadms, OCHOBHblE KOMMOHEHTbI JKI .

21. OnekTpuyeckasa akTMBHOCTb MbiLL, anektpomuorpadus (OMIN). Onpeaenenne
CKOpPOCTMPACMNPOCTPaHEHMS BO3OYXXOEHMS, aNeKTpoMmnorpadus, CtaHgapTHas u nHTerpuposaHHas OMI.

22. OnekTposHuedanorpadus, paccrnabnenune n putMbl Mo3ra. Cnektp molHoctn O3l . Anbda-
pUTMbI B 3aTbIIOYHONM Aone, natonorudeckas 390 .

23. OCHOBHblE CBOWCTBA PEHTIEHOBCKMX JTy4eNn.

24. PagunoHyKnuaHble AnarHocTu4eckme nccrnenoBaHus (pagnomMeTpust KIMHnuyYeckas u
nabopaTopHas, paguorpadusi, ouHammyeckas CUMHTUrpadusi, 0oAHOPOTOHHAS U NO3UTPOHHAs
3MUCCMOHHasi KOMMNbloTepHasi Tomorpadums)

25. OcHoBHble hm3nyeckne CBOMCTBA YNbTpa3sByka, UCMOSb3yeEMble B ANArHOCTUKE. D deEKT
Honnnepa.

26. Pn3myeckme 0CHOBbI MarHMTHO-pPe30HaHCHOM ToMorpadun.Bnabl MOHU3NPYIOLWLNX U3YYEHUI,
NPUMEHSIEMbIX B PaANONIOrMYeCcKOn KITMHUKE.

27. [osa, MOLLHOCTb A03bl, eOUHULIbI UBMEPEHNST NOHU3UPYIOLLLErO N3ITyYEHWS.

28. Buodmanyeckme ocHOBbI MeTOAA Jy4eBOM Tepanum 3rioKa4yeCcTBEHHbIX OMyXOsien.

29. dakTopbl, BNNAIOLLME Ha PaanoYyBCTBUTENBHOCTb KNETKN.

30. MeponpusaTtus, obecnedmBaroLimne 3aLmTy 300POBbIX TKAHeW Npy 06yYeHnn OnyxXonu.
31. MpuHuunbl Ny4yeBOW Tepanun 3roKka4YeCcTBEHHbIX HOBOOOpa3oBaHWM.



32. OnpepeneHuve egmHuu o3bl "pag”, "rpen”, "KynoH/kr", "peHTren",

pagnoakTMBHOCTY "Gekkepens", "kiopun".

33. Y10 Takoe oTHocuTENbHAas rMybuHHasa Ao3a, UHTerpanbHas gosa? YTto Takoe n3ono3Has
KpuBaa?

3mBepT", "63p", eamHuL

BnapeHue TeopeTn4yeCKumMmn OCHOBaMn AOUCUUMNINHBI, CMOCOBHOCTL nnnocTpnpoBaTtb OTBET
npnMepavu, d)aKTaMI/I, AaHHbIMUA HaY4YHbIX nccnenoBaHum, NnpUMEHEeHNne TeopeTUYEeCKNX 3HaHWA Mo
npoBegeHuo MHCprMeHTaﬂbHOVI AONarHOCTUKMN COCTOAHUA 300pPOBbA MaLUUEeHTa. ,D,J'IFI BbIiCTaBneHunsa
3a4vyeTa H606XOLI,I/IMO BbINOJTHUTL BCE 3aaHUA Mna6opaToprle paGOTbI.

,D,J'IFI oueHnBaHNA pe3yrnbTaToB 06yquV|;| MCNOJNb3YHTCA OLUEHKNK3aYTEHO», «HE 3a4TEHO».

YpoBeHb CHOPMUPOBAHHOCTM

Kputepumn oueHnBaHusa KoMNeTeHUnn LLikana oueHokK

KOMNeTeHLUn
CooTBeTCcTBME OTBETa 0OyvaroLerocs BasoBbin 3a4TteHo
BblLLENEPEYNCIIEHHBIM KPUTEPUAM. BbinonHeHue ypOBEHb
nabopaTopHbIX paboT.
HecooTBeTcTBME OTBETA OOYy4atoLerocs - He 3auteHo

BbliLLlenepe4vncneHHbIM

kputepuam. OTpbIBOYHbIE (dparMeHTapHble
3HaHuA. pybble

owmnbkn B oTBETE. HeBbINONHeHNe nabopaTopHbIX
abor.

20.2. NMpomexyToyHas aTrecTaumsa

MpomexyToyHas aTtTecTaumsi Mo AUCUMMNIMHE OCYLLECTBRSIETCS C MOMOLUbIO  CreayHrLmX
OLEHOYHbIX CPEACTB:

MprMepHbIN NepeyvyeHb BONPOCOB A1 MPOMEXYTOYHOW aTTecTauum:

1.®dyHKUMOHanNbHaga guarHoctuka. Onpegenenne.Knaccndpumkauus. MNpakrnyeckoe npuMeHeHMeE.
2.brnodgmsnyeckme oCHOBbI PN3MONOrMYECKNX NpoLEeccoB B HOPMe U NMpu NaTonoruu.
3.KnuHunyeckaa gusmonorms seretatMBHbIX YHKLMOHASTbHbLIX CUCTEM.

4 MeguumHckasa TexHuka. Bngbl MeanumHCKnx npubopos.

5.Knaccndpukauma n MeTposiormyeckme XapakTepucTuku annapartypbl Ans (OyHKUMOHaNbLHON
ANarHOCTUKMN.

6.YnbTpassykoBas annapartypa.

7.Brnocumsnyeckne ocHoBbl (OpMUPOBaHUS naTonorndyecknx mmnynoscoB K[ npu passuTum
3aboneBaHnn pasnn4HON 3TUONOTUN.

8.doHoKapguorpadus npm nopokax cepgua.

9.Mcnonb3oBaHne ynbTpa3ByKOBbIX METOAOB ANArHOCTUKM B NPAKTUYECKON MeauLMHE.
10.HenHBasnBHble MeTOAbl OLEHKM LEeHTpanbHOM reMoguMHaMUKN:  3axokapauorpadus,
doHoKapanorpadua, nonukapanorpadua, peorpadus.

11.MeToabl uMccnegoBaHUst  COCYOMCTOM  CUCTEMbl:  aHrmorpadud,  Kanunnsiporpadgus,
dneborpadus, comrmorpadgus.

12.MexaHn3Mbl aHanmMsa W OUEHKN (YHKLUMOHANBbHOIO COCTOSHUS  LEeHTparibHOM WU
nepudgeprnyeckon HEpPBHOM CUCTEMbI MeTogom I3 .

13.Cnunporpacmsa. DyHKuMOHanbHble TecTbl. CTpoeHue npubopoB Ons  NpoBeAeHus
cnvporpaduu.

14.ToHATne 06 anekTpuyeckomn ocu cepaua.

15.TeopeTnyeckne n Guodunsnyeckme oCHOBbI peorpagumn.

16.9nekTpoaHuedanorpadpusa. Knaccudmkauma. Buabl meamumHckmx npubopos. CTpoeHue
npubopa.

17.3neKkTpodn3nonornyeckmin aHanna COCTOSAHUN MblLLEYHbIX BOTOKOH HEPBHOW CUCTEMBI.



18.06MeH rasoB Mexagy anbBeOnspHbIM BO3AYXOM W KPOBbHO; AMGdY3MOHHAA CNOCOBGHOCTb
Nerknx; KOMNOHeHTbl ANPPY3NOHHOM CNOCOBHOCTUN NErkunX.

19.MNoHATNe ny4eBoOn Tepanuu.

20.MexaHn3mMbl OPMUPOBaHUS BbI3BAHHbLIX NOTEHLMANoB rofloBHOro Mo3ra.

21.KnnHunyeckasa anektpocusnonornsa cepaua.

22 .brnoumsnyeckune ocHoBbl popmmnpoBaHmnsa IKI .

23.brnounsnyeckne oCHOBbI AniekTpokapamorpacdun.

24 .Cuctembl IKI oTBEAEHUN.

25.Metoabl ananusa OKT .

26.YnbTpassykoBasi Tomorpadus, YpesnuweBogHasIxoKl, komnbloTepHasa axorpadus.

OueHka pesynbTaToB 06y4YeHMs Ha NMPOMEXYTOYHOM aTTecTaumm NPoUCXoauT no
criedytowmmM nokasaTensiv:
1. 3HaHWe y4yebHoro matepuana u BrnageHve NoOHATUNHLIM annapaToMm AUCLUMNINHBI.

2. CnocobHocTb UNNIOCTPMNpOBAaTb OTBET NpuMepamMu, CbaKTaMI/I, OaHHbIMUN HAaY4YHbIX
nccnegoBaHun, NPUMEHATb TeopeTnuveCkmne 3HaHnA Anda peeHnAa NnpakTn4eCckmnx 3agad.

3. YMmeHue cBa3bIBaTb TeopeTnvyeckmne 3HaHnA C NpakTn4eCKMMm HaBbiKaMN.
4. YMmeHune yCTaHaBliMBaTb MeXAncuuninHapHblie CBA3N.

[ns oueHMBaHUS pe3ynbTaToB 00y4YeHUs Ha 3a4eTe UCMOoNb3YTcAoUEeHKM —OTNMYHO, XOPOLLO,
YpooBnetsopuTenbHO U HeyaoBneTBopuUTenbHO

CooTHoLLEeHNe nokasaTenen, KpUTEPUEB U LLUKAllbl OLleHNBaHNA Pe3yJribTaToB o6yquvm.

Kputepun oueHMBaHNsE KOMNETEHLNN YpoBeHb LLikana oueHok
cchopmmnpoBaHHOCTH
KOMMNeTeHLUN
O6yyarowmncsa B NOfHOM Mepe BrnageeT TEOPETUYECKUMN MoBbIWEHHbIV OTtnunyHo
OCHOBaMM AMCUMMINHBI, CNOCOOEH MNNoCTpUpoBaTh OTBET YPOBEHb

npuMepamu, paktaMu, AaHHLIMU HaYYHbIX UCCIeqoBaHNN,
NPUMEHSTb TEOPETUYECKNE 3HAHNS

O6yvarowmncs BnageeT TeOpeTUIECKMMIN OCHOBaMu Bba3soBbin ypoBeHb XopoLlo
ANCUUNIWHBI, CNOocoBeH UMMCTPUPOBAaTL OTBET NpUMepamu,
dhakTamu, AaHHbIMW Hay4HbIX UCCNESOBaHUA, MPUMEHSTb
TEOPETUYECKMNE 3HAHUS AN PELUEHUS NPAKTUYECKUX 3afau,
JornyckaeT npu oTBeTe He 6onee 1 CyLeCcTBEHHON OLWNBKK
Unn 2-3 HeCyLLeCTBEHHbIX.

OO6yyaroLmncsa YyacTu4Ho BriageeT TeopeTnyeckuMmm ocHoBamu | MoporoBein ypoBeHb | YO0BNETBOPUTENBHO
ONCUUMIVHBI, hparMeHTapHO CNOCODOEH MPUMEHSITb
TEOPETUYECKNE 3HAHUS OIS PELUEHUS MPAKTUYECKNX 3afad,
gonyckaeT 6ornee 2 cywecTBeHHbIX owWnboK Npu oTBETE

OOGyuyaroLLMiics AeMOHCTPUPYET OTPbIBOYHbIE, - HeynoeneTBoputensHo
hparmeHTapHble 3HaHUs!, He CNOCOGEH MPUMEHSATb
TEeopeTUYecKMe 3HaHUS Ans peLleHns NpakTUYecknx 3agad,
JonyckaeT rpybble ownGKu Npu oTBeTe




3++
NUCT COrMACOBAHUA’

PABOYAA MPOrPAMMA YHEEHOW ONCUMNNNHDI

HanpasneHue/cneunanbHOCTb

KOO U HauMeHoBaHuUe HarnpaseHus/crneyuanbHocmu
OucumnnuHa

KOO U HaumMeHosaHue OUCUUr/IUHbI
lMpodunb nogroToBku/cneynannsaumns

8 coomsemcmeauu ¢ Y4ebHbIM rnaHom

®opma oby4eHus

Y4yebHbin rog

OTBEeTCTBEHHbIN UCNONHUTENb

.20
domkHocmeb, nodpasderneHue rnoonucek pacuwughposka nodnucu
COIMACOBAHO
Kypatop OOIl
Nno HanpasfieHno/cneLmansHOCTU .20

rnoodnucek pacuwughposka nodnucu
HauvanbHuk otgena obcnyxumsaHmnsa 3HB .20
rnodnuck pacwugbpoeka nodnucu

Mporpamma pekomeHgosaHa HMC

HauMeHo8aHue ¢hakynnbmema, CmpyKmypHo20 rnodpasdeneHusi

npoTtokos Ne or__. .20 _r.

“Ha obpa3oBaTenibHOM nopTane «ANeKTpoHHbIN yHuBepcutet BI'Y» HE PASMELLAETCSHA




NUCT UBMEHEHUIT

PABOYEN MPOrPAMMbI YYEEHOW ONCUMNITNHDI

HanpasneHue/cneunanbHOCTb

KOO U HauMeHoBaHuUe HarnpaseHus/crneyuanbHocmu
OucumnnuHa

KOO U HaumMeHosaHue OUCUUr/IUHbI
Mpodunb nogroToBku/cneymannsauns

8 coomsemcmeauu ¢ Y4ebHbIM rnaHom

®dopma oby4eHus

Y4yebHbin rog

B cBA3n (Ha ocHoBaHWN)
nanoxutb n. __ Pl B cneayowen pegakumu:

OTBETCTBEHHbIN MCNOMHUTEND

.20
domkHocmsb, nodpasdesnieHue rnoonuck pacuwiughposka noonucu
COIMACOBAHO
Kypatop OOIl
Nno HanpasfeHuo/cneLmansHOCTU .20

rnoonuck pacuwiughposka nodnucu
HauyanbHuk otgena obcnyxumsaHmnsa 3HB .20
rnoonuck pacwughpoeka nodnucu

N3meHeHuns P14 pekomeHgoBaHbl HMC

HauMeHosaHue haKyribmema, CmpykmypHo20 nodpasoeneHusi

npoTokos Ne or . .20 _r.

Mpn Hannuumn PA3SMELLAETCA Ha oOpasoBaTtenbHOM nopTane «3NEeKTPOHHbIN
yHuBepcutet BI'Y»




