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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

Lenpto AMCUMIUIMHBI SBISETCS PAa3BUTHUE Y CTYACHTOB JIMYHOCTHBIX KAueCTB, a TaKXKe
¢dbopMupoBaHHE OOIIEKYIbTYPHBIX M MNPOPECCHOHANBHBIX KOMIIETEHUIUH B 00JACTH HCClie-
JOBaHUSI, Pa3paOOTKH, BHEIPCHHS U COMPOBOXKACHUS WH(OPMAIMOHHBIX TEXHOJIOTHI U CUCTEM
B cootrBeTcTBUU ¢ TpeboBanusmMu OI'OC BO mo maHHOMY HampaBICHUIO TMOATOTOBKU. B
YaCTHOCTH JIaHHAsl UCLMIUIMHA CTAaBUT CBOEH IEIbI0O O3HAKOMHUTH CTYJEHTOB C OCHOBHBIMH
SBJIICHUSIMU, TIOHATHUSAMHU, 3aKOHaMU U MeTofamMu OuOoU3MKHM, HaBbIKAMU MNPOCTEHIINX
MPAKTUYECKUX PACUYETOB, a TaKXKe AKCIEPUMEHTAIBHOW paboTel B naboparopuu. B kypce
U3JIaraloTcsi OCHOBHBIE 3aKOHOMEPHOCTH OMO(HU3NYECKUX SBICHUM, (OPMYIUPYIOTCS 3aKOHBI
Oro(M3MKY U U3y4yaroTCsl OMO(U3MUECKHUEe CBOMCTBA CHCTEM OMOMOJICKYII Ha OCHOBE MOJICIBHBIX
MIpe/ICTAaBICHUM, NaloTcAd MOHATUS OMOPHU3UKU MeMOpaH, OEJIKOB, CIOXHBIX MOJIEKYISPHBIX
CHCTEM.

1.2 3agaun AMCHMILINHEL:
- 03HAKOMHTH CIIyIIATeJIeH ¢ BaKHEHIITUMU MOHATUSAMHU U 3aKOHAMU OMO(PU3HKHY;
- MIPOJIEMOHCTPUPOBATH OCHOBHBIEC METOJIbI M AJITOPUTMBI PEIICHUS 3a71a4;
- HAy4YUTh IPUMEHATh 3aKOHBI (PU3UKN U OMO(DU3HUKH B TEOPUHU U HA MTPAKTUKE;
- JaTh TPEACTaBICHUE 0 PYHIAMCHTATBHBIX (DU3MUECKUX OIBITAX U UX POJIM B Pa3BUTHUHU
HAYKH;
- chOpMHUPOBATH y CTYIEHTOB OCHOBBI €CTECTBEHHOHAYUHOM KapTUHBI MUPA;
- BBIPa0OTaTh y CTYJACHTOB HABBIKM MPAKTHUYECKOTO MPUMEHEHHS 3aKOHOB M MOJesel
busuky 1 6MOPU3NKHU K PELICHUI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKHUX MPoOIIeM.

1.3 MecTO0 AUCHUILUIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTe/ibHONl NpOrpamMMmbl
BbICIIEro NpogeccHOHATBHOr0 00pa30BaHUA

Hucuumnnuaa «OcCHOBbI OMO(PHU3UKM» OTHOCHTCA K JUCHUIUIMHAM, BKIIIOUEHHBIM B
BAPUATHUBHYIO  4YacTbh, 0o0pa3oBaTeNbHOTO  IUKJIA  OCHOBHOM  MpOQecCHOHATBHOM
o0pasoBarebHON MPOrpaMMbl MpodecCHoHATBHOr0 00pa3oBanus no crnenuanbHocTr 03.03.02
®wusnka u Bcero Ha ee uzydeHue orpoautcs 90 yacoB ayauTopHOM paboThl. B cooTBeTcTBUM C©
y4eOHBIM IUTAHOM, 3aHATHI IPOBOJAATCS B 3 CEMECTPE.

3HaHMsl, TOJIyYE€HHBIE B 3TOM Kypce, UCIOIb3YIOTCS B OCIEAYIOUIEH MpodeccuoHanbHON
JESATEIBHOCTH.

1.4 IlepeyeHp IUIAHMPYEMBIX Ppe3yJabTATOB OOy4YeHHMsA 10 AUCHHUINVIMHE (MOAYJII0),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHON MPOrpPaMMbl
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI CTYEHT JOJKEH 001a1aTh:
- CIIOCOOHOCTBIO HCITOJIb30BATh CIIEUATN3UPOBAHHbIE 3HAHUS B 00J1aCTH (DU3HUKH 1JI1 OCBOCHUS
npoduibHbIX pusnueckux aucuumuH (ITK-1).
N3ydyenne paHHONW y4yeOHOM JAMCUUIUIMHBI HAlpaBiIeHO Ha (QOpPMHUpPOBAaHUE Y
00yJaroImuxcst KOMIETEHIIH:

II.IT | KOMIICT

Conepxkanne | B pe3ynbrare uzyueHust yaeOHOU TUCIUTIIIMHBI 00yYaromuecs
KOMIETEHIIH | JOJKHBI

u (uu ee
YacTH)

Nunexc

CHIIUHU 3HaATh YMETH BJIaJ€Th




Ne | Mrnexe Conepxkanne | B pe3ynbrare u3ydeHust yaeOHOU TUCITUTIIIMHBI 00y4Yaromuecs
KOMIIETCHIIH | JTOJIKHBI
.1l | KOMIIET
u (W ee
CHITUH 3HATh yMeThb BJIaJIeTh
YacTH)
1 [K-1 CIIOCOOHOCTh | MPUHIIUIIBI MPUMEHSTH 3aKOHBI MeTOoJIaMHU
10 dbopMHpOBaHUS W | MEXAHHUKH IS UCCIIEIOBAHHS
UCIIONIb30BAT | PaclpOCTPAaHEHUS! | OMHCAHUs CTPOEHHUS CJIOKHBIX
b CHUTHAJIOB B )KHBOM | TOJBM)KHOCTH MOJIEKYJT YTJIEBOJIOB
CHEIHAIIM3Up | OpraHUu3Me, ux | OenKos, (MOHOCaxapHI0B) UX
OBaHHBIE pons  OMO(DU3HKE | MEXaHUYECKUX (bu3nUecKuX u
3HAHUS B YyBCTB, CHUCTEMY | CBOWCTB MEMOpaH U | XUMHUYECKUX
obnactu KPOBOOOPAIIIEHUSI | MBIIICYHBIX CBOMCTB ISt
busuku 11 | U OOMEHHBIE | COKpaIlleHUM; MOHUMAaHUSA U
OCBOCHHSA MPOIIECCHI B | TUAPOJAWHAMHKY — OTIMCAHUS POJIH B
npo(UIBHBIX | OpraHU3Me OMHCAHUS JBUKECHUS | KUBOM OpraHHU3Me
buznuecKux JKUJIKOCTHU B
TUCIUILTAH OpraHu3Me;
MOJIEKYJIIPHOM
(bU3uKH U
TEPMOJUHAMHUKH -
MIPOLIECCOB
i dy3nn u
TePMOJIUHAMHUYECKH
X CBOWCTB MeMOpaH;
AIIEKTPOCTATUKH -
OMOAJIEKTPUYECKUX
MOTEHIINAIOB U
AIIEKTPHUYECKUX
B3aMMOJICHCTBHIA;
AIIEKTPOJMHAMUKHI —
pacrpocTpaHeHHs
AJIEKTPOMArHUTHBIX
BOJIH U
AIIEKTPHUYECKUX
TOKOB

2. CTpyKkTypa H coaep:kaHue TUCHUNIUHBI «OCHOBBI 0MOPU3UKI»

2.1 PacnipeaesieHne TPYA0eMKOCTH AUCHHUILIMHBI IO BHAaM padoT

O06mas

TPYZAOEMKOCTb

AUCHUITIIMHBI

aKaJIeMUYeCKUX JacoB, n3 HUX 90 ayUTOPHBIX).

Kypc

«OCHOBBI

O6rou3uKN»

cocrasiisier 6

3a4YCTHBIX

enunul, (216

COCTOMT U3 JIEKIMH U Ja0OpaTOpHBIX 3aHATHUH,

COIMPOBOXKAACMBIX PET yJ'ISIpHOfI HH,Z[I/IBI/I,Z[yaJIBHOﬁ pa60T0171 npenoaaBareyids CoO CTyJACHTAMU B

mpolecce CaMoCTOSTEbHOW paboThl. B koHIe Tperbero cemectpa sk3ameH. IIporpammoii

IVCIUTUTAHBI TIPEyCMOTPEHBI 36 4acoB JIEKIIMOHHBIX, 54 m1ab0opaTOPHBIX 3aHATHH, a Takke 82

4acoB CaMOCTOSITEJIbHON pabOTHI.




Bunx yueOnoii paboThl Bcero CemecTtphbl
4acoB (dachl)
3

KonTakTHasi paboTa, B TOM 4ncJie:
AyAUTOpPHBIE 3aHATHS (BCEro): 90 90
3aHsTHS JTEKIIMOHHOTO THITA 36 36
JlaGopaTopHble 3aHITHS 54 54
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
NPAKTHYCCKHUE 3aHSTHSI) i ]
HNuas koHTaKTHas padora:
Kontpoisb camocTositennbHOM padoThl (KCP) 8 8
[Tpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM YHcJIe:
Kypcosas paboma - -
IIpopabomrka yuebnozo (meopemuuecko2o) mamepuana 30 30
Buvinoanenue unousuoyanvnulx 3a0anuii (n0020mosKa 30 30
coobujenull, npezeHmayuii)
Pegepam 12 12
[TonroroBka K TeKylemy KOHTPOJIIO 10 10
KonTpoas:
[TonroTroBKa K SK3aMEHY 35,7 35,7
O0mas Tpya0eMKOCTh qac. 216 216

B TOM STHCJIE KOHTAKTHAA | gg 5 08.3

pabdora

3a4. efl. 6 6

2.2 CTpyKTYypa AUCHUIIUHBI
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JienaM JAUCHUIIUHBI.
Pa3nesibl iMcUMILIMHBI, M3YUaeMble B 3 cemMecTpe

Ne HaumenoBanue pasnenon KonnyectBo yacoB
paszena Beero | Ayaurtopnas pabora | CamocrosiTenbHas
JI 113 JIP pabota

1 2 3 4 5 6 7

1 BBenenue B 6Mopu3uKy 26 2 2 12

2 TepmoauHamMuka 30 6 12 12
OMOJIOTrMYECKHUX IPOIIECCOB

3 Kunetnka Guonoruyeckmx 22 6 4 12
MIPOIIECCOB

4 buodusmnka meMOpaHHBIX 24 6 6 12
IIPOIIECCOB

5 MopenupoBanue 38 6 20 12
Omopu3NIEeCKIX
POIIECCOB

6 buo¢uznka mbieuHoro 24 6 6 12
COKpaIleHus

7 DNeMEeHTHI paTualioOHHON 18 4 4 10
onohu3nKu
Bcero 36 54 82




2.3 Conep:xaHue pa3ieioB IMCUUILIHHBI:

2.3.1 3aHATHA JEeKIIHOHHOI0 TUIIA

Ne | HaumeHnoBaHue Coaep:xanue pasgesa ®opma TeKyuiero
n/n | pasgenaa KOHTPOJIS
1 Beenenue B ouodpusuky | [Ipeamer u 3anaun 6mopu3nKy. KonTponbHas
buonornueckue u Gpuznueckue pabora,
MPOLECCHI U 3aKOHOMEPHOCTH B )KUBBIX | TEXHHUYECKHUM OTUET
cucremMax. Merononorudeckue 110 1a00paTOpHBIM
Bonpockl onodusuku. Mcropus paboram
pa3BUTHS OTEUECTBEHHONW OMODU3UKY.
MakpoMoekyiia Kak OCHOBa
OpraHu3aiy OHOCTPYKTYD.
[IpocTpancTBeHHast KOH(MUTYpALUSI
OuonoaMMepoB. Y ciI0BUs
CTaOMIBHOCTH KOH(UTYpaLIUU
MaKpOMOJIEKYJL.
2 TepmoanHamuka [IepBbIil 3aKOH TEPMOAMHAMUKY WU Kontponbnas
OMOJIOTUYECKUX 3aKOH COXPaHEHMsI U IIPEBPALLCHHUS pa0ora,
MPOLIECCOB sHepruu. Bropoii 3akoH TEXHUYECKUM OTUET
TepMoAMHAMUKU. [IpumennmocTs 110 1a00paTOpHBIM
BTOPOI'0 3aKOHA TEPMOJIMHAMUKH K paboTtam
6uocucremam. Bropoii 3akoH
TEPMOJAMHAMUKHU B OTKPBITHIX
cucremax. CBsA3b U3MEHEHMS SHTPOIINH,
C IPOTEKAOIIMMH B HEU
HEOOpPaTUMBIMH ITPOLIECCAMHU.
TepMonnHaMuyeckoe conpsKeHNe
npoueccoB. CootHomenus OH3arepa.
Teopema [IpuroxuHna.
3 Kunernka @OYHKIIMOHUPOBAHUE IIEIOCTHON KonTponbHas
OMOJIOTMYECKUX OMOJIOTMYECKON CHUCTEMBI. pabora,
IIPOLIECCOB Cunepruueckue 3¢ (HeKTsl. TEXHUYECKUH OTUET
Kunernueckuii moaxoxa. ABTOHOMHASA 10 JIa0OpaTOPHBIM
WM CTallMOHApHAs CUCTEMA. pabotam
Y CTONYMBOCTH CTAIIMOHAPHBIX
cocrosHuii. MccnenoBanue noseaeHus
CUCTEMBI, MOJEIUPYEMOM
Qg QepeHInaTbHBIMI YPAaBHEHUSMHU.
KauectBenHoe nccnenoBanue
KMHETHUYECKUX cucTeM. budypkanuu.
Bbproccenarop. buonornueckne
Tpurrepbl. Kunernka gpepMeHTaTHBHBIX
npoueccoB. Knneruka
(epMEeHTATUBHBIX MPOLIECCOB
4 buoduzuxa CtpykTypHO-GyHKIIHOHATIbHAS Kontponbnas
MeMOpaHHBIX opraHu3anys OMOJIOrMYECKUX pa0ora,
MIPOLIECCOB MeMOpaH. Kierka kak sneMeHTapHas TEXHUYECKUH OTUET

xuBas cucrema. CTpoeHue KIeTKU U
ouosiornueckre MeMOpanbl. OCHOBHBIE
(GyHKIIMN OMOJIOTHYECKUX MEMOpaH.

1o 1abopaTopHBIM
pabotam




Pa3Butue npencrabieHuii o
CTPYKTYpPHOU OpraHu3aiuu MeMmOpaH.
MonekynsipHasi opranu3aius
ounonorndecknx Mmemopan. Cocras
o6uomemOpaH. Boja kak coctaBHOM
aneMeHT 6nomemOpan. CTpykTypa
BOJIbI B OoMeMOpaHax. MexaHu4ecKue
CBOMCTBa MeMOpaH. Ynpyras
MOTEeHIIUaIbHAas dHeprus. Moaynb
MMOBEPXHOCTHOTO U30TEPMHUIECKOTO
cxatus. [loBepXHOCTHBIN MOAYJb
YIPYTOCTH MPU CIBUTE. YIPYrOCTh
IJIOCKUX OMCIOMHBIX JIUITHIHBIX
MeMOpaH.

Tpaucnopt BeriecTs yepes
Ouosnornyeckue MmeMOpansl:ITaccuBHBII
TPAHCIIOPT BEUIECTB Yepe3
O6unomemMOpaHbl. XUMUYECKUN U
ANEKTPOXUMHUYECKUIN TIOTCHITUAITE.
Knaccudukanus BUg0B MacCUBHOTO
tpancnopra. [Ipocras nupdysus
HERJIEKTPOJIUTOB. 3aKOHbI DHKa.
[Iponnmaemocts ¥ KOAPPUIUEHT
mud¢y3uu. Hecranmonapuas
muddysus. Anddysus yepes mopsi.
HNonnekie Hacockl. Yuactue AT®a3 B
AKTUBHOM TPAHCIIOPTE HOHOB Yepe3
OHOJIOrMYecKre MeMOpaHBI.
DKBUBAJICHTHAS CXeMa aKTHBHOTO
TpaHCIIOpTA.

buosnekTpryeckue moTEeHITHAIIBL:
[Torennman nokos.
OnexTpoandy3noHHbBIN TPAHCIOPT
HMOHOB 4yepe3 MeMOpany. [ToTeHmman
Hepncra. YpaBuenue I'ennepcona.
[TpubnuxeHne MOCTOSHHOTO MOJSL.
VYpaBnenue ['onbamana s
MeMOpaHHOT0 noTeHIana. [lorenuan
nerctBud. I3MepeHne noTeHIHAJIOB B
BO30yAMMBIX MeMOpaHax. MloHHbIe
TOKM B MeMOpaHe akcoHa. Mertoa
(uKcanuy MoTeHIMaNa.
DOKBUBAJICHTHAS JJIEKTPUYECKAs cXxema
MeMOpaHsbl. Pa3nenenre MmeMOpaHHOTO
TOKAa Ha KOMITOHCHTEI.
PacripocTpaneHne HEpBHOTO UMITYIIbCA
BJIOJTh BO30YIMMOTO BOJIOKHA.
KaGenbHble CBOICTBa HEPBHBIX
BOJIOKOH.

MopaenupoBanue
Omopu3NIEeCKIX
IIPOLIECCOB

3aKOHOMEPHOCTH IIPOLIECCOB
muddy3un B OMOTKaHAX sl OMHAPHBIX
Y MHOTOKOMITOHEHTHBIX CUCTEM.

KonTponbHas
pabora,
TEXHUYCSCKUN OTUET




MeTto/b1 pelieHus ypaBHEHUs
muddysun (meroq Pypre, MeToq
Jlannaca, ypaBHenue Ilyaccona).
I'pannunsle ycnosusd. 1-4, 2-g9 u 3-1
KpaeBble 3a/1au. CMelIaHHbIe KpaeBble
3a/1a4M. 3a/1a4 C HEOAHOPOAHBIMU
IPaHUYHBIMU YCJIOBUSIMH. Y paBHEHHE
QG Qy3un ¢ nepeMeHHbIMU
kod(durnmentamu. Henuneiineie,
HECTalMOHAPHbIE YPAaBHEHHS
MaccorepeHoca. Pa3HOCTHBIE CXeMBbI
pelIeHHs ypaBHEHHS
muddy3un.MaTemaTuaeckoe
MO/JICIMPOBAHHE MTPOIIECCOB
pacnpocTpaHeHus Teria B OMOTKaHAX

110 JTaOOPaTOPHBIM
pabotam

Ne4 ®@yHk1MOoHNpOBaHKE

6 bruodusuka mpimeyHoro | OCHOBHbBIE TUIIBI COKPATUTENbHBIX U KonrposnbHas
COKpALICHUS MOJBWKHBIX cucteM. CTpyKTypa u pabora,
(yHKIIMOHMPOBAHUE OIEPEUHO- TEXHUYECKUNA OTUET
10JIOCATON MBILII[bI TO3BOHOYHBIX. 110 J1JaOOpaTOpHBIM
bruomexanuka MpInsl. [IpuHIKIIEL pabotam
peoOpa3oBaHUS SHEPTUU B
MEXaHOXUMHUYECKUX CUCTEMaX.
TepMoanHaMuyecKue, SHEPreTUIeCKue
U MOIIIHOCTHBIE XapaKTEePUCTUKH
COKpaTUTENbHbIX cucteM. Teopun
MEXaHU3Ma MbIIIIEYHOTO COKPALCHHUS.
7 DneMeHTbI OcHOBHbIE XapaKTepUCTUKH U3ilyueHus: | KonrposbHas
panuanoHHON U ero 6MOJI0rMYecKor aKTUBHOCTH. pa0ora,
Oonopu3uKu buonoruuecku SKkBUBaJIEHTHAs J034. TEXHUYECKUH OTUET
EcrecTBeHHbIE HCTOYHUKH paIUalMH. 10 1a00paTOpHBIM
[lepBUYHBIE peaKIK MOPAKEHUS paboTtam
KUBOM TKaHU. Panmonus BOABL.
Panuonus opraHnueckux MOJIeKyJ
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
3aHATHSI CEMUHAPCKOTO Tala He MPEAYCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHUS.
Ne ®dopma
HaumeHnoBanue 1adopaTopHBIX
n/n | HammenoBanue pa3nesa paGor TEKYIIETO
KOHTPOJIS
1 | Beenenue B 6nodusuky | Nel Benenue B 6uopusuxy TEXHUYECKUN OTYET
1o J1a00paTOPHBIM
paboram
2 | TepmonuHamuKa Ne2 TepmoanHaMuka OMOJIOTUYECKUX | TEXHUYECKUN OTUET
OMOJIOTMYECKUX IIPOLIECCOB 10 J1JabopaToOpHBIM
IIPOLIECCOB Ne3 HccnenoBanne opraHndeckux pabotam
MOJIEKYI
3 | Kuneruka TEXHUYECKUN OTYET




OMOJIOTUYECKUX
MIPOIIECCOB

OMOJIOrMYECKOM CUCTEMBI

Ne 5 Kunetnka OMOJIOTHYECKUAX
MIPOLIECCOB

Ne6 CranmonapHbie COCTOSHUS
orocucTeM

110 JTaOOPATOPHBIM
paboram

4 | buodusuka memOpannbix | Ne 7 buonornueckue MmeMOpaHsl TEXHUUYECKUN OTUET
MPOIECCOB No 8 MexaHnuueckue CBOMCTBa 110 JIa0OPaTOPHBIM
MeMOpaH paboram
No 9 ITaccuBHBIN TpaHCIIOPT BEILIECTB
yepe3 Onosiornueckue MeMOpaHsbl
Nol0 AKTUBHBIN TPAHCTIOPT BEILIECTB
yepe3 Onosornueckue MeMOpaHsbl
Nell buodusnueckoe ncciaeaoBaHme
MeMOpaH
5 MonenupoBanue Nel2 MopenupoBanue TEXHUYECKUH OTUYET
Onopu3NIECKUX OnopU3NIECKUX MTPOILIECCOB 1o J1a00paTOpPHBIM
MPOIECCOB Nel3 MoaenupoBanue paboram
OMOJIOTMYECKUX CUCTEM
6 | buodwusuka mpimeynoro | Ne 14 buodusuka MbIIIEYHOTO TEXHUYECKUN OTUET
COKpALICHUS COKpAICHHS 10 JIa0OpaTOPHBIM
Ne 15 Dnexkrpoxummuueckuii paboram
TOTEHIIHAT
7 | DneMeHTHI No 16 DnemMeHTbl pagualioOHHON TEXHUYECKUH OTUYET
paguanoOHHOU onodu3nKu 110 1a00PaTOPHBIM
Oonopu3uKu paboram

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThI - HE IPETYCMOTPEHBI.

2.4 TlepeueHb Y4eOHO-METOANYECKOT0 O0ecTedeHHs 1JIsl CAMOCTOATEILHOH PadoThI
o0yvyaumuxcst Mo JUCHUILIMHE (MOIYJIIO)

No Bux CPC [TepeueHpb yueOHO-METOAMUYECKOTO o6ecnequm JUCITUTUTUHBI
II0 BBIIIOJIHCHUIO CaAMOCTOSATCIIbHON pa6OTI)I
[TpopaboTka .
1 | reoperuueckoro Metonudeckue peKOMEHAAMU [0 OpraHu3allid CaMOCTOSTENbHOM
pabotsl ctynentoB, PI'BOY BO «Ky6I'Y», 2012. - 33 c.
MaTepuaia
1. BymeneBa FO.1. Kak npaBunbHO HamucaTh pedepar, KypcoBYIO U JIH-
MJIOMHYIO paboTel: YueOHoe mocoOue st GakanaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnektpoH. naH. — M.: JlamkoB u K, 2016. —
140 c.
9 Pedbepar https://e.lanbook.com/book/93331.
2. Kysnenmo W.H. Pedeparbl, KypcoBble U AUILUIOMHBIE pPaOOTHI.
Mertoanka moAaroToBKH W ohopMIIeHHs [DIEKTPOHHBIM pecypc]: yueo.
nocodue — DnekTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[TonroroBka | Beuerxanuna A.O. JlenoBble W Hay4HbBIE TIpe3eHTAMH [ DIIEKTPOHHBII
3 MpE3eHTAalUA | pecypc]: yueOHoe mocodue — DnekTpoH. maH. — M., bepaun: dupexr-
110 TeMe Menma, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book _view red&book id=446660.
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Y4eOHO-MeTOoIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yrcila UHBAJIMJIOB U JIML C OFPaHUUYEHHBIMH BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIEeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOI' 0 TOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bonbiias yacTe neKUUid U IPaKTHYECKUE 3aHATHUS MMPOBOSATCS C UCIOJIB30BAHUEM JIOCKU
U CIPaBOYHBIX MarTepuaynoB. /[l mpoBeneHUs MEHbIIEH 4YacTH JEKIUOHHBIX 3aHATUN
UCIONB3YIOTCS. MYJbTUMEAUMHBIE CpPEACTBA BOCIPOU3BEACHHUS AKTHBHOIO COJEPKUMOTO,
MO3BOJISIONIETO CIYIIATENI0 BOCIPUHUMATH OCOOEHHOCTH HM3y4aeMoil mpodeccuu, 3adacTyro
UTPAIOIUE DEIIAIONIYI0 pOJib B TMOHUMAHWM M BOCIPUATHH, a TaK ke (HOpMHpPOBaAHHUH
npodheccuoHaNbHBIX KOMIIETEHIIUH.

[Io w3yyaemol JUCHUIUIMHE CTYICHTaM MPEIOCTaBISAETCS BO3MOXHOCTb OTKPBITO
MOJb30BaTbcss (B TOM  4YHCIe KOMHMPOBATH HA  JIMYHBIE HOCHTENH  HWH(DOpMAIIH)
MOATOTOBJICHHBIMU  BEAYIIMM JIaHHYI0 JWCLHUIUIMHY JIEKTOPOM MaTepuajiaMd B  BHJE
AJIEKTPOHHOTO KOMILJIEKCA COINPOBOXACHUSI, BKJIIOYAIOIIETO B CE0s: AJIEKTPOHHbIE KOHCIEKTHI
JEKUWH; DSIEKTPOHHbIE BapHAHTHl Y4eOHO-METOAMYECKOTUX TOCOOUIM ISl BBIMOJHEHHS
1a00paTOPHBIX 33aJJaHUH; CIIUCKH KOHTPOJIBHBIX BOIIPOCOB K KaXKJON TEME U3y4aeMoro Kypca.

[Ipun peanuzauuu y4eOHON paboOThl 1O OCBOEHUIO Kypca «OCHOBBI OHMO(PUIMKK»
HCIOJIb3YIOTCSl COBpPeMeHHbIe 00pa3oBaTe/ibHbIe TEXHOJIOTHH:

L4 I/IH(1)OpMaI_II/IOHHO'KOMMYHI/IKaI_[I/IOHHBIe TEXHOJIOTHH,
L4 IMPOCKTHBIC MCTO/bI 06yquI/151;
L4 HCCICA0BATCIbCKHUE METOAbI B 06y‘IeHI/H/I;

VYcnemHoe ocBoeHHE MaTepuana Kypca MNpeArnojaraeT OOJbIIyI0 CaMOCTOSTENbHYIO
paboTy OakanaBpoB U PyKOBOJCTBO 3TOH paboTOil cO CTOPOHBI IperoaBaTenei.

CamocrosiTenbHasi paboTa CTYACHTOB SBIJISETCS HEOThEMJIEMOM YacThlo Mpoliecca
noarotoBku. Ilog camocrodrenbHOl pa®oTOl MOHMMAaeTcs 4YacTh Y4eOHOW IUTaHHpyeMOn
paboThl, KOTOpas BBIIOJIHIETCS MO 3a/1aHUI0 U IPU METOIMYECKOM PYKOBOJICTBE MPENOJaBaTeNs,
HO 0€3 ero HeMmoCPeACTBEHHOTO YYacTHs.

CaMmocrosiTennbHasi paboTa HalpaBl€Ha Ha YCBOEGHHWE CHUCTEMbl HAyuyHbIX U
npodecCUOHANbHBIX 3HAHUN, (OPMHPOBAHHS YMEHUH M HABBIKOB, NPHOOPETEHHE OINbITA
CaMoCTOSITeNIbHOM  TBOpueckoil aedrenbHocTH. CPC  momoraer (opMupoBaTh KyJIbTYypy
MBIIIJIEHNS] CTYIEHTOB, PACIIMPATH IO3HABATEIBHYIO 1€ATEIbHOCTb.

Bupl camocTosiTenbHON paboThI IO KypCy:

@) no yenam: NOATOTOBKA K JIEKLIUAM, K UTOTOBOMY KOHTPOJIIO.

0) no xapakmepy padomel: WU3y4CHUE JIUTEPATYPhl, KOHCIEKTA JICKIHM; TOUCK
auTeparypel B OMOMMOTEKe; KOHCIEKTHPOBAHWE PEKOMEHAYEMOW JUIsl CaMOCTOSTEIBHOTO
M3YYEHHUs Hay4YHOU JIMTEpaTyphl; pelIeHHue 3a/1a4, TECTOB.

o B TeueHme cemecTpa  CTYAEHTHl  BBINOJHSAIOT  33JaHUsS,  YKa3aHHbIE
IIpenojaBaTeieM.



B xone NeKIMOHHBIX M JTAOOPATOPHBIX 3aHATHH MPENNOaracTcs MCIOIb30BaHHE
KOMITBIOTEPHBIX TEXHOJIOTUH (IIPE3eHTAIMH 110 HEKOTOPHIM TeMaM Kypca).

B yuebHOM mporiecce MCIONb3YIOTCS aKTHBHBIE U MHTEPAKTUBHBIE (DOPMBI MTPOBEACHUS
3aHSTHUNA: METOJI TPOEKTOB, METO/I MOMCKA OBICTPBIX PELICHUH B IPYIIE, MO3TOBOM ITYPM.

MHTEepakTUBHBIE TEXHOJIOIMH, UCIIOIb3YEMBIE IIPU U3YYEHUN JUCLUIIIINHBI
Cem Bun Hcnonb3yemple HHTEPAKTUBHBIE Konny
ecTp 3ansaTus (JI, I1P, o0pa3oBaTeNbHble TEXHOIOTUU €CTBO 4acOB
JIP)
7 JI METOJ] IPOEKTOB 1
JIP METOJ] TIOUCKa OBICTPBHIX PEIICHHUN B 1
IpyIIIE€, MO3rOBOM IITYPM
Hm 2
020:

WHTepakTHBHOCTH MOJIAYM MaTepuaia MpeAroiaraeT He TOJBKO B3aUMOJICHCTBUS BHIA
«IIPENOJaBaTeNb - CTYACHT» U «CTYJIEHT - IPENOoJaBaTelb», HO U «CTYJIEHT - CTYJEHT.

K WHHOBAIMOHHBIM TEXHOJIOTHSIM, HCIOJIB3YEMbIM B TMPENOAABAHUU JUCIUILIUHEI,
OTHOCSITCS CIIEAYIOIUE TEXHOJIOTUHU:

Juckyccus

B03MOXXHOCTh TUCKYyCCHH TPEIoNiaraeT yMEHHE BBICKA3aTh COOCTBEHHYIO UJICHO,

MPEUIOKUTh CBOW ITyTh PEIICHUS, apTYMEHTHPOBAHO OTCTaWBaTh CBOKO TOYKY 3PEHHS, CBSI3HO
u3naratb Meiciu. [loje3Hsl ciaenyronye 3alaHus: COCTaBIEHUE IJIaHA PELICHHs 3a/1a4U, TIOUCK
Jpyroro crnoco0a peuieHus, MpoBeIeHUE BBIKIAJA0K B 0OpaTHOM IMOPSIJIKE, PACCMOTPEHUE 3aaa4
C JMIIHUMU U HEIOCTAIOIIMMU TaHHBIMU, pedepaTUBHbBIE WIH TBOPUYECKHE AOKIAAbl CTYICHTOB:
(GparMeHT TEOpPEeTUYEeCKOT0 Marepuana, HWHTEPECHbIM IpHMep, HEeCTaHJapTHas 3ajaya.
CryneHntam mpezanaraercss CpaBHUTh W MPOAHAIU3UPOBATh BAapUAHTHI PEIICHUS, OOCYIUTh
JOKJIaJI, BBICKA3aTh CBOE MHEHHE, 3a]1aTh BOIPOCHI.

Bonpocsl, BEIHECEHHBIE Ha TUCKYCCHIO:

1. CocrapiieHu€ IJ1aHa ¥ TIOMCK PEIICHUS 3aa4H.

2 Pemenue 3a1a4 pa3nu4HbIME CIIOCOOAMHU.

3 B3anmMHas 1 camoripoBepka 3HaHUH 1 00CYKICHHE TIOTYIEHHBIX PE3yIbTaTOB.

4. CamocrosTenbHOE COCTAaBICHUE 331a4 110 YKa3aHHOW TeMe.

) OgnajieHre MpueMaMy U METOJIaMH CAaMOKOHTPOJISI TIPU O0YYEHUN MaTeMaTHKH.

HNuTepakTUBHBIE METOABLI 00y4eHHS
CylleCcTBEeHHYIO TOMOIIb OKa3bIBAIOT CIHEIHMaIbHO COCTAaBJICHHBIE 3aJaHUs

(Metoguueckue pa3paboTKH, pabouue TeTpaju) MO Kypcy, B KOTOPBIX JlaeTcsi KpaTKoe
U3JI0KEHUE TEOPETUYECKOM YacTu, MPUBOJATCS PELICHHs] TUIOBBIX IPUMEPOB, IMpeararoTcs
3aaHusl JUISL CaMOCTOSITENbHOW pPabOTBHI pPa3HOTO YpOBHS cIOXKHOCTH. CTyaeHT uMeeT
BO3MOKHOCTh O3HAKOMUTBCS C TEOPETHUECKUM MaTepualioM, pa3odpaTbcs B IMPeIIOKEHHOM
pEIIeHIH TUIIOBOTO MTPUMEPA, 3aTEM CaMOCTOSTENBHO PEIINTh 3a1aun. Bee 3To:

- TO3BOJSET KaXJOMY CTYJIEHTY MepelTH OT JeATeNbHOCTH 0]l PYKOBOACTBOM
MIPEToIaBaTeNsl K CAMOCTOSTEFHON M JaeT BO3MOXXHOCTH IMPOBEICHHUSI CAMOKOHTPOJIS;

- oBbIIaeT 3()(HEKTUBHOCTH U KaU€CTBO OOYUEHHUS;

- oOecrieynBaeT MOTHUBEI K CAMOCTOSATEBHOM 1TO3HABATEIBHOM IS TETFHOCTH;

- cnocoOcTByeT YriayOJeHHI0O MEXIPEIMETHBIX CBsi3ell 3a CcYeT UHTerpanuu
MH(OPMALIMOHHON U MPEIMETHON OJITOTOBKH.

JUis A1l ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBBSI MPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIIMA C HCIIOJIb30BAaHHEM DJICKTPOHHOH TTOYTHI.

4. OueHo4YHbIe CpeACcTBA IS TeKYLero KOHTPOJIsl yCleBaeMOCTH U MIPOMeKyTOYHO

aTTeCTalluu



4.1 @DoH/1 OLIEHOYHBIX CPEJCTB ISl MPOBeAeHNs TEKYIeH aTTecTaluu

OO0s13aTeNIBHBIMY TPU U3YYECHUU TUCHUTUIHHBL SIBISTFOTCSI CIICTYIOIINE BHIBI
CaMOCTOSITENTbHOM paboThI:

- pa3bop TEOPETUUECKOTO MaTepraa o NocoOMsM 1 KOHCIIEKTaM JICKIIUHT;

- CaMOCTOSATEIbHOE U3YUEHHE YKa3aHHBIX TEOPETUUYECKUX BOIIPOCOB;

- BBITIOJIHEHUE JTA0OPATOPHBIX padoT.

JlaGopaTopHble 3aHATUA

JlabopaTopnasi pabora Ne 1

N3ydenue noteHmnuana nokos

Lenp paboTsr:

- OmpeAenuTh C TIOMOIIBIO JBYX XJOPHA-CEIEKTHUBHBIX 3JEKTPOAOB Pa3HUILY
NOTEHIMAJIOB KOHIIEHTPAIIMM [BYX pPa3IMYHBIX AIIEKTPOJIMTOB, pa3AeiCHHbIX MeMOpaHOM
(zemnodan UM KaTHOHONPOHMIIaeMasi MeMOpaHa), U U3MEPUTh MIJLJIUBOJIITMETPOM. 3HAYCHUS,
MIOJIy9YECHHBIE B X0/I€ KCIIEPUMEHTa, CPAaBHUTH CO 3HAYCHUSMH, TIOTYICHHBIMH MaTEMAaTHIECKUM
MyTEM.

Conepsxanue oT4era.

[TonpoOHBI  MHUCHMEHHBIM  OTYET, COAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMsI, HEOOXOIMMBIE TEOPETHYECKHUE CBEIEHHs, WUIIOCTPATHBHBIA MaTepua,
MOJIyYEHHBIE  DKCHEPUMEHTANbHbIE JaHHbIe, OCHOBHBIE pACUETHBIE COOTHOIICHHUS U
paccuMTaHHBIC IMapaMeTpPbl, HEOOXOAUMBIE TpapUUecKUe 3aBUCUMOCTH M TaOJHIBI JTaHHBIX.
AHanu3 U OObBSICHEHHE MONYyUYEHHBIX pe3yibTaToB. IIMChMEHHBIE OTBETHI Ha KOHTPOJLHBIC
BOTIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OIIMCAHUH PaOOTEHI.

KoHTpobHbIe BOIPOCHI:

1. Yro mpexacrapinseT u3 cebs MeMOpaHa (CTpyKTypa, CBOMCTBA M )YHKITUM MeMOpaH)?

2. KakoB voHHBIIH MexaHu3M (GOPMUPOBAHUS MEMOPAHHOTO MOTEHIMAIIA MTOKOS?

3. 3a cuer kakoro mporecca GOpMUPYETCss MEMOPAHHBINA MTOTCHIIUAT TIOKOST?

4. Onumure cTpoeHue MeMOpaHbl BO30YIUMBIX KIIETOK: MOHHBIX KaHallOB, MOHHBIX
TIOMII.

5. Ilepeuncnure BUBI MOTEHIMANA. PacckakuTe KpaTKO O KaXIOM.

6. JlaiiTe onpezeneHue NOHATUIO «k03uireHT Tpancdepar. st yero oH Ciryxur?

JlaGopaTopHas padora Ne 2

Heitpocumynstop. Cunanc Bo30yxeus

ens paboTsr:

- IpPU MOMOILIY MOJEIU CTPOEHUS HEPBHOM CHUCTEMBI M3YUHUThH CIEIYIOIIME TeMbI: 1)
MIPOUCXOXKIECHNE MOTEHIIMAIOB JEeUCTBUSA; 2) MpeoOpa3oBaHUE MHTEHCUBHOCTH PA3/IpakKeHUs B
4acTOTY NOTEHLMANa JEHCTBUS.

Conepsxanue oT4era.

ITonpoOHBII  NUCHMEHHBIH  OTYET, COJAEpXKAIIUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
UCCJIEIOBaHMs, HEOOXOIMMBbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIMN Marepual,
MIOJIyUEHHBIE  DKCIEPUMEHTAIbHbIE JaHHbIE, OCHOBHBIE pAacCu€THbIE COOTHOUICHMS U
paccuuTaHHbIE MapaMeTpbl, HEOOXOJUMble TpapUuecKre 3aBUCHMOCTH U TaOJHUIbl JaHHBIX.
AHanu3 U OOBACHEHHME NOJIYYEHHBIX pe3ynbTaToB. [IMChbMEHHbIE OTBETHI Ha KOHTPOJIbHBIC
BONPOCHI U 3aJ[aHMsl, IPUBEICHHBIE B ONTUCAHUH PaOOTHI.

KoHTpobHBIE BOIPOCHI:

1. JlaiiTe onpenesieHre NOHATHS «ITOTEHIINA ICHUCTBUS».

2. [lepeuncnure ¢a3pl NOTEHIMANIA 1EHCTBHUS.

3. Kak BO3HUKAET MOTEHI[AAT AEHCTBUS?



4. Yro Takoe IOCTCMHANTHYCCKHH moTeHnMan? Kakue BHIBI NOCTCHHANTHYSCKHX
CUTHAJIOB BBIACIISIIOT?

5. 3a cuer yero Gpopmupyercs 3apsia Ha MemOpaHe?

6. UTo Takoe aKCOHHBIM XOJIMHK?

7. Kak pacnpocTpaHsercss IOTeHLIUaN JeHCTBUS 110 HEPBHOMY BOJIOKHY?

JlabopaTopnasi paGora Ne 3

DnexTpokapanorpadus yeroBeka

Lenp paboTsr:

- 3anucaTh aektpokapauorpammy (OKI') cepaua, 3akpenuB JaTYUKHU HA JIEBOM HOre U
obenx pykax (anmektpon Il mo DitnrxoBeny). U3yunts Gpparmentst DKI' B mporecce cepieyHbix
cokparienuii (BosHa P, P—Q dbparmenT, xeny104koBbIil KoMIUIeKe, BoHa T).

Coneprxkanue oTyera.

[TogpoOHBI  MUCBMEHHBI  OTYET, COACPIKAIMN  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMs, HEOOXOIMMBbIE TEOPETHYECKUE CBEICHHS, WLUIIOCTPATHBHBIN MaTepual,
MOJIyYEHHBIE  DKCHEPHUMEHTANbHbIE JaHHbIe, OCHOBHBIE pACUETHbIE COOTHOUICHHUS U
paccyMTaHHBIC IMapaMeTpPbl, HEOOXOAUMBIE TpapUUECKHUe 3aBUCUMOCTH M TaOJHIBI JaHHBIX.
AHanu3 U OOBSICHEHHE MOJNYUYEHHBIX pe3yiabTaToB. I[luchMeHHBIE OTBETHI Ha KOHTPOJbHBIC
BOTIPOCHI U 33/1aHUs, IPUBEICHHBIC B ONMCAHUU PaOOTHI.

KoHnTpoiabHbIe BOIPOCHI:

1. Yro Takoe AUNOIb U KAKOBBI €T0 XapaKTEPUCTUKU?

2. Yro npezacrapiseT co00ii MOTEHIIUAT MO, CO3aBaeMOr0 TUIONIeM?

3. PacckaxuTe 0 pa3HOCTH MOTEHIMAJIOB ABYX TOUYEK, PABHOYJAJIEHHBIX OT OCH JUIIOJS.

4. B yem 3akitouaercsa Teopusi DUHTXOBEHA?

5. IlosicHuTe MPUHLMII BO3HUKHOBEHHUS AJIEKTPUYECKUX IOTEHIMAIOB HAa MOBEPXHOCTU
Tena, OTPAXKAIIIUX PACIPOCTPAHEHHE BOJIHBI BO30YKIEHUS B CEPIIIE.

6. Kakue cymecTByroT BUibl OTBEICHUH ?

7. Yro takoe kapauorpamma’? KakoBbl €€ OCHOBHBIE XapaKTEPUCTUKU?

8. HazoBuTe kiroueBbie (haKTOPHI, BIUSIONINE HA JUTHTEILHOCTh nHTEpBaia QT.

JlabopaTopnasi padora Ne 4

doHokapauorpadus: ucciegoBaHue cepaeuHo-cocyauctoi cucremsl (PKI')

ens paboTsr:

- TPOBECTH M3MEPEHMsI IyJlbCa CEPAEYHO-COCYIUCTOM CHCTEMBI B pa3iIUYHBIX €€
ydacTkax. MI3MepuTh 4acToTy nyJibca IpU Pa3INuHbIX YPOBHIX HArpy3KH.

ConeprxaHue oT4era.

[lonpoOHBIM  MHUCBMEHHBIM  OTYET, COAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIEIOBaHMsI, HEOOXOIMMBbIE TEOPETUUYECKUE CBEJEHHs, WUIIOCTPATUBHBIA MaTrepua,
MOJIyUEHHBIE  DKCIEPUMEHTAlbHbIE JaHHbIE, OCHOBHBIE pAacCUeTHbIE COOTHOLICHHUS U
paccuMTaHHbIE MapaMeTpbl, HEOOXOJUMble TpapHUuUeCKUe 3aBUCUMOCTH M TaOJMIbl JaHHBIX.
AHanu3 M OOBSICHEHHME MOJIyYEHHBIX pe3yibTaToB. IIuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OITMCAHUHN PaOOTBHI.

KoHTposbHBIE BOITPOCHL:

1. Yro Takoe myibc, 4acTOTa IIyJIbCa U pUTM IIyJbca?

2. Ilepeuncnure napaMeTpsl, BIASIONIME HA YaCTOTY ITyJIbCa.

3. JlaliTe omnpeneneHUe MOHATHIO <«IIyM» CEpPALA, IPUBEIUTE OCHOBHBIE €r0
XapaKTepUCTUKHU U KJ1acCU(UKAIIHIO.

4. KakoBbI CTENIEHN HHTEHCUBHOCTH LITIYMOB cepaua?

5. B yeM oTiIHUME CUCTOIMYECKUX IIIYMOB OT JUACTOJINYECKHUX ?

6. PacckaxxuTe 0 reHese HIyMOB.

7. B uem cyTh poHokapauorpapun’?

8. ConepxxarenbHo oxapakrepusyite ToHbl Ha @K', HapuCyiiTe 1 ONUIINTE PUCYHOK.



9. IlpuBeaure Gpopmyiy 4acTOTHI Mynbea. [t yero ona HyxHa?
10. Ilepeuncnure 3a0601€BaHUs CEPACIHO-COCYTUCTON CUCTEMBI.

JlabGoparopHnasi padora Ne 5

N3mepenne KpoBSTHOTO AABJICHUS

Iens paboThI:

- IPOBECTH M3MEPEHUS KPOBSIHOTO NaBieHus. [locTpouTs Tpaduk U3MEpEeHUs KPOBSIHOTO
nasienust. OnpenenuTb 3HaU€HUEe CUCTOIMYECKOTO U IMAaCTOINYECKOTO JaBICHHUSL.

Coneprxkanue oT4era.

[TogpoOHBI  MUCHPMEHHBI  OTYET, COACPIKAIIUN  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAHMSI, HEOOXOIMMBIC TEOPETUYCCKUE CBEACHHS, WJUTFOCTPATUBHBIA MaTepual,
MOJIyYEHHBIE  DKCIEPUMEHTANbHbIE JaHHble, OCHOBHBIE pACUETHbIE COOTHOUICHHUS U
paccuuTaHHBIC MapaMeTPbl, HEOOXOMUMBbIC TpapUUECKHEe 3aBHCHUMOCTH W TaOJIUIBI JTaHHBIX.
AHanu3 U OObBSICHEHHE MOJYUYEHHBIX pe3yiabTaToB. I[luchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOTIPOCHI U 3aJ[aH¥sI, IPUBEICHHBIC B ONTUCAHUH PaOOTHI.

KoHnTpoiabHble BOPOCHI:

1. Yro Takoe KpoBsiHOE JaBiieHuE?

2. [laiiTe onpenesieHre NOHITHIO «apTepHallbHOE TaBJICHHE.

3. Ot 4ero 3aBUCHUT apTepuaIbHOE aBlieHUE?

4. Tlepeuucnure npuOOpHI, MO3BOJAIOIINE OIPEACIUTh KpPOBSHOE JaBieHHE. YTO
o0o3HavaeT nmokasanue npudopa 120/90?

5. JlaiiTe onpeneneHus MOHATUSAM «CHUCTOJIa» U «IHACTOJIAY.

6. OT 4ero 3aBUCUT UHTEPBAJI BPEMEHH MEX]1y U3MEPEHUSIMH apTEPUATBLHOTO 1aBJICHUS?

7. B yeM uzMmepsieTcs gaBiaeHue?

8. UTo 03HAYaeT TEPMUH «IMACTOJIUYECKOE TABICHHUE?

9. Kakum 0Oosie3HsiM cooTBeTCTBYIOT AaBneHus Boime 140/90 u nuxe 90/507?

10. JlaiiTe onpeneneHue MOHATHIO «I1yJIbCOBask BOJIHAY.
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Onekrpomuorpamma. CokpallieHue MycKyioB. bunerncel. MycKyabHbIE NOTEHIIHAIIBI

ens paboTsr:

- W3y4uTh MeToJ J3nekTpomuorpaduu. [lomyduTs sreKTpoMHOrpaMMy dYelOBEKa B
COCTOSIHMHM TIOKOSI M TIPU MBIIIEYHOM ycwinu. M3mepuths udactoty u ammutyny OMIT npu
MaKCUMaJbHOM COKPAILEHUH.

Conepsxanue oT4era.

ITonpoOHBII  NUCHMEHHBIH  OTYET, COJAEpXKAIIUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
WCCJICIOBaHMS, HEOOXOAMMBbIE TEOPETHUYECKUE CBEACHHS, WJUIFOCTPATUBHBIM MaTepHall,
MOJIy4YeHHBbIE  OSKCIEPUMEHTAJIbHbIE JaHHbIE, OCHOBHBIE pPACUETHBIE COOTHOILIECHUS U
paccuuTaHHBIE TapaMeTphl, HEOOXOaUMble TpadUuecKhe 3aBUCHMOCTH M TaOJHIIBl JTaHHBIX.
AHann3 U OOBSICHEHHE TMONYUYEHHBIX pe3yiabTaToB. [luchMeHHBIE OTBETHI Ha KOHTPOJbLHBIC
BOIIPOCHI U 33JIaHUs, IPUBEJCHHBIC B OMUCAHUH PAOOTHI.

KoHTposbHBIE BOIPOCHI:

1. Yro nexut B ocHOBE (pu3nuecKkoi paboTOCIOCOOHOCTH UeIoBeKa?

2. Kakue ¢pyHKIMH BBITOTHSAET KUCIOPO]] B OPraHU3Me P MBIIIIEYHOU padboTe?

3. CKOJBKO MBIIII B TEJIE YeT0BEKA?

4. KakoB MeXaHM3M COKpAIEHUS TJAAKUX MbBIII? YKaXUTE€ poOJib BTOPUUYHBIX
nocpeAHUKOB. B uem 3akioyaroTcst papMako- U 3JEKTPOMEXaHHUUECKOe COMpshKeHne?

5. KakoBa poib MOHOB KalibliMsl B MPOLIECCE MBIIIEYHOro cokpamieHusi? KakoBa ponib
AT® nnsa nesrenpHOcTH MBIII? ComepKaTeIbHO OXapaKTePU3YHTE MPOIECC MBIIIEYHOTO
paccrnabiieHusl.

6. [Torenuman nericTBUs, MOHHBIE MEXaHU3Mbl BOSHUKHOBEHHSI.

7. IlepeurcnuTe OCHOBHBIE YACTH MBILILIBI.



8. Ilepeuncnure GyHKIIUN MBIIIII.

9. KakoBo cTpoenue, Tonorpadgus u GyHKIIMH ITOMIEPEIHOIIONIOCATON MYCKYIaTyphl?

10. Uto Takoe KOMIO3HIUS MBIIIIIL?

11. IIpuBeauTe peKUMbI U TUIIBI MBILICYHBIX COKpalieHni. KakoBa 3aBUCUMOCTh MEXIY
CUJION COKpAIIEHMsI MBIIILBI U CKOPOCTHIO €€ YKOpOUEHUs?

JlabopaTopnasi padora Ne /

Pednekc pactsokeHus u onpeneneHe CKOpOCTH MPOBOAUMOCTH

Lenp paboTsr:

- BbI3BaTh pe(ieKC PacTsHKEHHS B MBIIILAX TOJCHH MOCTYKMBAHUEM IO aXUJUIOBOMY
CYyXOXKWIHIO (pediekc axXWUIOBOTO CYXOXKHIIWS). 3amucarh OOMIMA MOTEHIMAN ACHCTBUS U
OTIpEIeNIUTh JIATEHTHBIN nepuo pediexca U CKOPOCTh TPOBOAUMOCTH.

Coneprxkanue oTyera.

[TogpoOHBI  MUCBMEHHBI  OTYET, COACPIKAIMN  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMsI, HEOOXOIUMBIE TEOPETUYECKUE CBEICHHs, WUIIOCTPATHUBHBIA MaTepua,
MOJIyUEHHBIE  DKCIEPUMEHTANbHbIE JJaHHbIE, OCHOBHBIE pAacCUeTHbIE COOTHOILUCHUS U
paccyMTaHHBIC IMapaMeTpPbl, HEOOXOAUMBIE TpapUUECKHUe 3aBUCUMOCTH M TaOJHIBI JaHHBIX.
AHanu3 U OOBSICHEHHE MOJNYUYEHHBIX pe3yiabTaToB. I[luchMeHHBIE OTBETHI Ha KOHTPOJbHBIC
BOIPOCHI U 3aJ]aHMsl, IPUBEICHHBIE B OIUCAHUU PaOOTHI.

KoHTpoabHbIe BOIPOCHI:

1. Uto npeacTaBisieT U3 ceOsi MblllIeYHAsi aKTUBHOCTh?

2. OnuiuTe CTpOeHHUE capKkoMepa.

3. Uro Takoe anekrpoMuorpadus, JIEKTpoMHOrpamma?

4. Kakue cymiecTByIOT ClIOCOOBI AUATHOCTUKH MTOPAKEHUSI HEPBHO-MBIILIEYHON CUCTEMBI?

5. Jlaiite onpeneneHus MOHATUSAM «pedIieKey», «pedIeKCc pacTsHKEHUST MBIIILBD, «BPEMs
pedaekcay.

6. Uto npexacrapiuseT u3 ce0s aXWIJI0BO CyXOxunue?

7. KakoBa aMmmiuuTyga TMOTEHIMAla MBIIIEYHOTO JCHCTBHS, KOT/Aa MBIIIIBl PYKH
HAXOJATCS B HAIIPSHKCHUH?

8. Uro sBnsiercs npuunHoi 3pdexra Enapammka?
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N3ydeHne 4acTOThI CIMSIHUS U BEPXHETO [IOPOTa CIBIIIMMOCTH METOAOM ayIMOMETPUHU

[enb paboTHI:

- ONpEAENTUTh YacTOTYy CIMSHUS UM BEPXHUU aKyCTHYECKHI mopor wucmeitryemoro. Ilpu
IIOMOLIY TE€HepaTopa CHUHYCOMJAJIbHBIX BOJIH M HAYIIHMKOB IIOJaTh pa3jM4YHbIE CUTHAJIBI C
HUKHUM U BEPXHUM MTOPOTOM CIIBIIIUMOCTH UCIBITYEMBIM.

ConepxaHue oT4era.

[lonpoOHBIM  MHUCHMEHHBIM  OTYET, COJAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIIOBaHMsI, HEOOXOIUMBbIE TEOPETUUYECKUE CBEJEHHs, WUIIOCTPATUBHBIA MaTrepua,
MOJIyUEHHBIE  DKCIEPUMEHTAlbHbIE JaHHbIE, OCHOBHBIE pacueTHble COOTHOIIEHUS U
paccuMTaHHbIE MapaMeTpbl, HEOOXOJUMble TpapUUeCKUe 3aBUCUMOCTH M TaOJMIbl JAaHHBIX.
AHanu3 M OOBSICHEHHE MOJIyYEHHBIX pe3yibTaToB. IIuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OMIMCAaHUHN PaOOTHI.

KoHTposbHBIE BOTPOCHL:

1. Yto Ha3bIBatOT aOCOTIOTHBIM IIOPOT'OM CITYXOBOI YyBCTBUTEIBHOCTHU?

2. Onumure Npupoay 3ByKa.

3. Kakumu Qpu3nuecKuMu rnapaMeTpamMu XxapakTepusyercs 3ByK?

4. Kakoli quana3oH 3ByKOBBIX YaCTOT BOCIIPUHUMAET yXO YesoBeKa?

5. Yro Takoe ayquoMeTpus?

6. [IpuBenute 3axoH Bebepa-Dexuepa.

7. KakoBbl €IMHULIBI U3MEPEHUSI YPOBHEN MHTEHCUBHOCTH U ITPOMKOCTH 3BYyKa?



8. Kak B MCIUTUHC UCIIOJIB3YIOT 3BYKOBBIC MCTOABI UCCIICAOBAHUS.
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Omnpenenenue NoJjst 3peHust YelloBeKa

Henp paboTsr:

- OIpEeNeNUTh I0JI€ 3pEHUs MPaBOro M JIEBOTO IU1a3a Juld Oeloro, CUHEro, KpacHOro u
3esieHoro. Onpeaenuts J000i HEIOCTAaTOK 3peHUs (CKOTOMA), PacHoJIOKEHUE CIIETIOro MATHA
(Touku 3puTEnbHOro Hepma). OmpenenuTh CTENEHb Mo 3peHHs OOOMX IJ1a3 U IOJIO0XKEHHE
CJIETIOTO MSATHA IPU MOMOILY IEPUMETpA.

ConeprxaHue oTyera.

[lonpoOHBIM  NMHUCBMEHHBIM  OTYET, COJAEP)KAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMsl, HEOOXOIUMBbIE TEOPETUYECKUE CBEICHMs, WUIIOCTPATUBHBIA Marepua,
IIOJIyUEHHBIE  DKCIEPUMEHTAIbHbIE JaHHbIE, OCHOBHBIE pAacCu€THbIE COOTHOLIEHHUS U
paccuMTaHHbIE ApaMeTpbl, HEOOXOAMMbIE TpaUuecKHue 3aBUCUMOCTH M TAOJMIBl JaHHBIX.
AHaim3 U OOBACHEHHE NOJIYYEHHBIX pe3ynbTaToB. [IMChbMEHHBIE OTBETHI HAa KOHTPOJIbHBIC
BOIIPOCHI U 331aHUs, IPUBEJICHHBIC B OIIMCAHUU PaOOTBHI.

KoHTposbHBIE BOIIPOCHL:

. OOBsicHUTE NPUHIMIT PAaOOTHI CEHCOPOB IJ1a3a.

. Kakoit auana3on ajivH BOCIIPpUHUMAEMBbIX BOJIH?

. C noMo1pr0 Kakoro nprudopa OCylecTBISIOT U3MEPEHUE OISl 3peHus?

. CKOJIbKO THUIIOB PELIEITOPOB IPUCYTCTBYET B UEJIOBEUECKOM Iia3y?

. UTo Ha3bIBaeTCs 10JIEM 3pEHUs; 1osieM oo3opa?

. Kak pacnpenenenbl ko100uky Ha ceTyaTke ria3a’?

. Kak mensiercst pazmep moiist 3peHus AJ1s pa3HbIX BOCIPUHUMAEMBbIX [[BETOB?
. laiiTe onpenenenyre TEpPMUHY «CIIEIOE IISATHO.

9. Kakue odranbmonornyeckue OO0JIE3HW MOXKHO BBISIBUTH, HU3MEpsis IOJIE 3PEHUS
yesioBeka?

0NN DN KW
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Bpewmsipaszpematonias ciocoOHOCTh YEJIOBEYECKOTO IJ1a3a

ens paboTsr:

- ONpPENeNuTh YacTOTy MEpPLAHMsI CTUMYJISTOPHOIO HCTOYHHMKA CBETAa, MPU KOTOPOM
BO3HHUKAET BIIEYATIICHHE HEMPEPHIBHOIO cBeTa. M3MEHUTh XO0a Jyda CBETa MPU TOMOIIU
nepumerpa. Onpeaenutb MOPOr YaCTOThl CIMSHUS MEJIbKAaHUW JJI JIEBOTO U IPaBOro rjas3a
OTHOCHUTEJILHO HaIpaBJICHUs MAJCHUSI CBETOBOTO BO3OYAUTEINS U COCTOSIHUE aJanTalliu TJ1a3.

ConeprxaHue oT4era.

[lonpoOHBIM  MHUCBMEHHBIM  OTYET, COAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMs, HEOOXOIMMBbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIM MaTepHal,
MOJIYYCHHBIE  OKCIICPUMEHTAJIbHBIE JIaHHBIC, OCHOBHBIE pPACUETHBIE COOTHOIICHHS U
paccuuTaHHBIE MapaMeTpbl, HEOOXOAMMbIe Tpaduueckue 3aBUCUMOCTH U TaONUIbl JaHHBIX.
AHanmu3 W OOBSCHEHHE TONTYYEHHBIX pe3ynbTaToB. [IMChMEHHBIE OTBETHI Ha KOHTPOJIbHBIC
BOMPOCHI U 3aJ[aH¥sl, IPUBEICHHBIE B OTUCAHUH PAOOTHI.

KoHTposbHBIE BOITPOCHL:

1. Yro npezacrasisier coboi ras?

2. B kako#t obmactu pacmojio)KeH MaKCUMyM HEMPEPBIBHOTO CIIEKTPa YEIOBEUYECKOTO
rinaza’?

3. OT 4ero 3aBUCHUT YacTOTa CIUSHUA MenbkaHuii? Korma oHa mmeeT MakCUMallbHOE
3Ha4YeHUE?

4. KakoBa macca ria3zHoro soaoka?

5. HazoBuTe 1Ba mostoca, KOTOPBIE BEICTSIOT B TJIA3HOM SIOJIOKE.

6. UTo Ha3BIBa€TCS 9KBATOPOM TJIA3HOTO S10I0Ka?

7. I3 4ero cocToUT TiazHoe s06710K0?



8. UTo Takoe aKKOMO/IAITMOHHBIN (TIPUCIIOCOOUTENIBbHBIN) anmapat?

9. Urto mpeacTaBisieT co0oit 3padok?

10. VYkaxure HHTEpBaJIbl, B KOTOPBIX HW3MEHSAETCA YacTOTa CIHSHMUS IJIa3a,
a/IalITUPOBAHHOTO K CBETY, TEMHOTE.
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IIpoBepka peakIMOHHOM CIIOCOOHOCTH YeIOBEKa

ens paboThI:

- U3MEPUTDH BPEMS PEAKLIUU YEJIOBEKA, U3MEPUTh BPEMsI IPOCTOS IIPU MPOBEPKE PEAKIIUH.
[TpoananusupoBarh nepexogHoi pexuMm. OmnpenenuTs HOPOroBYIHO YaCTOTY pa3Ipa)KUTENs.
W3yuuTh BIUSHUE OIyMa U QJIKOTOJIA HA PEAaKIIHOHHYIO CTIOCOOHOCTD.

ConeprxaHue oTyera.

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COJAEPXKAIUMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMsl, HEOOXOIMMBbIE TEOPETUYECKUE CBEJIEHMs, WUIIOCTPATHUBHBIA Marepua,
IIOJIyUEHHBIE  JKCIEPUMEHTAJbHBIC JIAHHBIE, OCHOBHBIE pACUETHbIE COOTHOLICHUS U
paccuMTaHHbIE IMapaMeTpbl, HEOOXOAUMble I'papUuUecKUe 3aBUCUMOCTH M TaOJMLbl JAaHHBIX.
AHanu3 U OOBSICHEHHME IOJIyYEHHBIX pe3yibTaToB. IIuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OIIMCAHUU pabOTBHI.

KoHTposbHBIE BOIIPOCHL:

1. Uto Takoe nBUTaTeNbHAs PEaKLUs YeloBeKa?

2. JlaifTe onpenesieHne peakliMOHHOM CIIOCOOHOCTH YEI0BEKa.

3. Ha3oBuTe /1Ba OCHOBHBIX THIIa IPOCTOM JBUTaTEIbHONW PEAKLIUU.

4. Kakue gakTopbl BIUSAIOT Ha CKOPOCTh peaKlMy YyeaoBeKa?

5. Kak onpenensercs moporonas 4yactora?

6. Uto npexacrapiseT coOoi Bpemsi CIeKEHUs?

7. Yto nipeacTaBisieT co00i BpeMs pOCTOs?

8. B kakux mpenenax xKoyeOaeTcsi 3HaueHne BpEMEHHU MPoCTos?

9. HazoBuTe cocTapistonue OM0JIOrH4ecKOro KOHTYpa ylpaBieHus.

10. Yto Takoe kpuBas peakunn? KakoBo ee Ha3HaueHue?
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OnexTpookynorpadus

ens paboTsr:

- 3aMcaTh U3MEPEHUE DIIEKTPUUECKOIO MO, BBI3BAHHOE JIBUKEHUEM IUIa3 IIPU YTCHUH,
UCTIONB3YSl  DJIEKTPOJIbI, TPUKPEIUICHHBIE K  KOxke B obOmactu ria3.  [lomyuuts
AJIEKTPOOKYJIOTpaMMYy Yy B3pOCIIOTO 4YeJoBeKa, O-JIeTHero pebOeHKa M, €Cld BO3MOXKHO, Y
YyelloBeKa, 00JIaJalollero TEXHUKONM CcKopouTeHHs. OILIEHUTh CKOpPOCTb TOPH30HTaJIbHOIO
JBUKEHMS I71a3, PACCUUTATh IIEPUOJ.

Conepsxanue oT4era.

ITonpoOHBII  NUCHMEHHBIH  OTYET, COJAEpXKAIIUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
UCCJIEIOBaHMs, HEOOXOJMMBbIE TEOPETUYECKHE CBEACHMS, WJUIIOCTPATUBHBIM Marepual,
IIOJIyYEHHBIE  DKCIEPUMEHTAIbHbIE JaHHbBIE, OCHOBHBIE pAacCU€THBIE COOTHOLICHMS U
paccurMTaHHbBIE TapaMeTpbl, He0OXoauMble TpapUUyecKHe 3aBUCHUMOCTH W TaOJMLbI JaHHBIX.
AHanu3 U OOBACHEHHME NOJYYEHHBIX pe3ynbTaToB. [IMChbMEHHBIE OTBETHI Ha KOHTPOJbHBIC
BONPOCHI U 3aJ[aHMsl, IPUBEICHHBIE B OTUCAHUH PaOOTHI.

KoHTpobHBIE BOIPOCHI:

1. Uto Takoe anexTpookynorpadus?

2. KakoBbI BO3MOYKHOCTH UCIOJIB30BAHUS HIIEKTPOOKYIOrpaguu B MeauuHe?

3. B 4ueM cyTh asekTpooKynorpammel? KakoBbsl METOABI €€ perucTpanun?

4. Kakue npo1iecchl OTpakaloT CBETOTEMHOBBIE KoJieOaHHs?

5. Pacckaxxute 0 poiu 3IEKTPOOKyIorpaduu B AMArHOCTHKE 3a0071€BaHUN TUTMEHTHOTO
AIUTENNS CETYATKU U XOPOUIEH.



6. [lepeuncnure cocyaucToie 3a00ICBaHMS CETYATKHY.

7. Uto BIMsET HA OCHOBHbIE aMIUIUTYJIHbIE, BPEMEHHbIE U OTHOCUTENIbHbIE MOKAa3aTelH
AJEKTPOOKYIOTPaAMMBI?

8. PacckaxuTe 0 cOCyIMCTBIX 3a00JIEBaHUSX CETUATKH.
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N3mepenue yacToThl IbIXaHUs

ens paboThI:

- OIPENEIUTb, KaK 3aBUCUT KOJIMYECTBO BJIOXOB B €IMHHUIY BPEMEHHU OT CIEIYIOIIMX
(dakTopoB: 00bEMa JIETKUX, COCTOSIHUA 37J0POBbA M HAarpy3ok. VI3MepuTh M CpaBHUTH 4acTOTY
JBIXaHUS /10 U TI0cie (PU3NYECKUX HArpy30K.

Conepxanue oTuera.

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COJAEPXKAIUMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMs, HEOOXOIMMBbIE TEOPETHUECKUE CBEICHMs, WIIIOCTPAaTUBHBIA Marepua,
IIOJIyUEHHBIE  DKCIEPUMEHTAIbHbIE JaHHbIE, OCHOBHBIE pAacCu€THbIE COOTHOLIEHHUS U
paccuMTaHHbIE IMapaMeTpbl, HEOOXOAUMble I'papUuUecKUe 3aBUCUMOCTH M TaOJMLbl JAaHHBIX.
AHanu3 U OOBSICHEHHME IOJIyYEHHBIX pe3yibTaToB. IIuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEICHHBIC B OIIMCAHUU PaOOTBHI.

KoHTposbHBIE BOIIPOCHL:

. JlaiiTe onpezneneHne paBHOMEPHOMY HOPMaJIbHOMY JIBIXaHUIO.

. Ha xakue nBa Buzaa pasnensercs AblxaHue?

. UTo NMpoMCXOAUT P HOPMAJIBHOM JbIXaHUH?

. UTO nMporCcXOUT NpY NOBBILIEHHOM JAbIXaHUU?

. JlaiiTe onpezneneHue 4acTOThI IbIXaHUs.

. Ilepeuncnure JaTYNKN YaCTOTHI ABIXAHMUSL.

. KakoBbI OTIIMYNTEIbHBIE IPU3HAKY 1aTYMKOB YACTOTHI IbIXaHUsA?

. Kakue @pyHkuny nomMmrumo n3MepeHus 4aCTOThI IbIXaHUS BBIMOIHSIIOT AATYUKN?
. B 4yem riaBHoe oTiM4Me MeX1y HOPMAJIBHBIM U ITOBBIILIEHHBIM JIbIXaHUEM?

10. Yo Ha3bIBaETCS AKTOM JIBIXAHHS?

11. OnumuTe JBMXKEHUE BO3/yXa B JIETKUX IIPU ABHXKEHUU AUadparMsl.

12. C dyeM cBsf3aH HENOCTAaTOK JaUAPpParMaibHOTO JBIXaHUS TIPH TTOBBIIICHHOM
notpelieHnu Kuciaopoaa?

OO ~NOoO 0Tk WN -
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WonHast npoHNU1IaeMOCTh KJIIETOUHOI MeMOpaHbl

[enb paboThI:

- U3YYUTh TPAHCIIOPT BEILLECTB Yepe3 KICTOUHYI0 MEMOpaHy.

ConepxaHue oT4era.

[lonpoOHBIM  MHUCHMEHHBIM  OTYET, COJAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIIOBaHMsI, HEOOXOIUMBbIE TEOPETUUYECKUE CBEJEHHs, WUIIOCTPATUBHBIA MaTrepua,
MOJIyUEHHBbIE  DKCIEPHUMEHTAlbHbIE JIaHHbIE, OCHOBHBIE pACUETHbIE COOTHOILUEHUS U
paccuMTaHHbIE MapaMeTpbl, HEOOXOJUMble TpapUUeCKUe 3aBUCUMOCTH M TaOJMIbl JAaHHBIX.
AHanu3 M OOBSICHEHHE MOJIyYEHHBIX pe3yibTaToB. IIuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OMIMCAaHUHN PaOOTHI.

KoHTposbHBIE BOITPOCHL:

1. KakoB HOHHBIN MeXaHU3M (pOpMUPOBaHHS MEMOPAHHOTO MOTEHIIMANA TOKOs?

2. 3a cyeT Kakoro nporecca GopMUPYETCs] MEMOPAHHBIN MOTEHITUAT TIOKOS?

3. Onumure crpoeHue MeMmOpaHbl BO30YIMMBIX KJIETOK: MOHHBIX KaHAaJOB, MOHHBIX
MOMII.

4. Kakue cymecTByIOT BU/bl NOTeHIHana? Pacckaxkure o KaKJOM KpaTKo.

5. Haiite onpenenenue ko3 duimerty tpancdepa. s gero o cayxut?

6. Uro nokassiBaeT pH-ypoBens? Kakue meTopl onpenenenns pH-ypoBHs cylecTByroT?



7. YTo npeAcTaBiIsOT coO00i OCMOTHYECKHE MPOLECChI?
8. B ueM 3akrogaeTcsi CynHOCTh HCKYCCTBEHHOM KJIIETOYHOM MeMOpaHbI?
9. YeM 0TIM4AIOTCS JUIUAHBIE IOPBI OT OEJIKOBBIX KaHAJIOB?
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PerynupoBanue TemiiepaTyphbl Tella 4YeIOBEKa

Lenp paboTsr:

- TIOCTPOUTh KpHUBBIE, JAEMOHCTPUPYIOIIME PETYIMPOBAHUE TEMIIEpAaTypbl Teja.
[Tpoananu3upoBaTh pazaUYHbIE KPUBBIE, XapaKTep KOTOPBIX 3aBUCUT OT YCJIOBHM Ha pyke
UCIIBITYEMOTO.

Coneprxkanue oT4era.

[TogpoOHBI  MUCBMEHHBI  OTYET, COACPIKAIMN  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMsI, HEOOXOIUMBIE TEOPETHYECKUE CBEICHHs, WUIIOCTPATUBHBIA MaTepua,
MOJIyYEHHBbIE  JKCIIEPUMEHTAJIbHbIE JAaHHbIE, OCHOBHBIE pACUETHBIE COOTHOLIEHUS U
paccuMTaHHBIC MapaMeTpbl, HEOOXOAMMbIE TpapUUECKUe 3aBUCUMOCTH M TaONMIBI JaHHBIX.
AHanu3 U OObBSICHEHHE MOJYUYEHHBIX pe3yiabTaToB. I[luchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 3aJ]aHMsl, IPUBEICHHBIE B ONIUCAHUU PAaOOTHI.

KoHTtposbHbIE BOITPOCHI:

1. M300pa3ute mpoCTEHIIYIO CXEMY CHCTEMBI TEPMOPETYJISIIUH YeIIOBEKa.

2. JlaitTe onpeaesneHue spa.

3. Yro siBisleTCs BaXKHBIM KPUTEPUEM JJIs1 OLIEHKU XUMUYECKOW TEPMOPETYJIALnn?

4. HazoBuTe Ba TUIIA TOTOBBIX JKEJIE3.

5. B pe3ynbraTe uero u3MeHseTcss MHTEHCUBHOCTh XMMHUYECKOIN TepMOperysiuu?

6. Uto Takoe TeMiiepaTypHas agantauus’?

7. N300pasute rpadMuecKy aKTUBHOCTH XOJIOJIOBBIX M TEIJIOBBIX TEPMOPELENTOPOB MPH
MIOCTOSIHHOW TEMIIEpaType KOXKHU.

8. IlpuBenure npumMep nepupepuyecKux peuenToposB.

9. Ot yero 3aBUCUT TeMIEpATypa KOXKU?

10. KakuM 3aKOHOM BBIpaXaeTcsi 3aBUCUMOCTb CKOPOCTH XMMHYECKHUX peakuuii? B uem
OH 3aKJIIo4aeTcs?

Metoauyeckue ykasaHus K J1a0opaTopHbIM padoTam

Y4eOHO-METONUYECKUI MaTepual MPEJCTaBIeH OMHCAHUSIMH JabOpaTOpHBIX pPadoT,
JatoTcsl 001IMe PEKOMEHJAIMH TI0 BBIITOJIHEHUIO, O(POPMIIEHHIO U 3alUTe JJaOOpaTOpPHBIX padoT.
JlanHoe  OOCTOSITENBCTBO  MpEATNOJaraeT  ONpelneléHHbIH  00BEM  CaMOCTOSATEIbHOU
TEOPETHUECKOM paboThl CTYACHTOB Kak 1Mo (u3uke, Tak U 1mo Ouonoruu. CrenoBareiabHO,
yueOHBI MaTepHal, 000py/JOBaHHWE U BBIYMCIEHUS B JaOOPATOPHBIX pabOTax IOHKHBI OBITH
MOCUJILHBIMH JUISL KX CAMOCTOSTSILHOIO OCBOCHHS.

Onucanus 1a00paTOPHBIX pabOT colepkaT TOT MUHUMYM TEOPETUUYECKUX CBEJIEHUH, Oe3
KOTOPOT'0 HEBO3MOXKHBI U3JIOKEHUE IKCIIEPUMEHTATBLHON METOIMKH M CO3HATENIbHAS TTOCTAHOBKA
onbIToB. CTYAEHTHI [OIDKHBI 3apaHee O3HAKOMUTHCS C OMUCAHUSAMH paboOT M H3Y4YHUTH
COOTBETCTBYIOLINI TEOPETUYECKUN MaTepral.

[IpoBenenne Bcex 3aHATHIA  JaOOpPAaTOPHOTO TMPAKTHKyMa MPEIyCMOTPEHO B
CIIENUATIM3UPOBAHHBIX ~ YYEOHBIX  JTAOOpATOpHsIX, CHAOKEHHBIX BCEM  HEOOXOJIMMBIM
0o0opy/sOoBaHWEM M JKCIEPUMEHTAIbHBIMUA YCTaHOBKaMH Ui I(P(EKTUBHOTO BBIMTOIHEHUS
COOTBETCTBYIOIIMX JTAOOPATOPHBIX padoT.

Kaxxnas nmaboparopnas paboTa MOMKHA BOCHPHHUMATHCS CTYJAEHTOM KakK HeOOIbIIOoe
CaMOCTOSITEIbHO€ Hay4YHO€ WCCIEOBaHUE, HAIPaBICHHOE Ha TMPOBEPKY TEOPETUUECKHUX
MMOJI0XKEHHUH.

[Tepen HayaoM paGOTHI C TOMOIIBIO HECKOJIBKUX MPOCTHIX OMBITOB, PE3YIbTAT KOTOPHIX
MOKET OBITh 3apaHee HAASKHO TMpeAcKa3aH, HEOOXOAUMO YOEeIUThCSs B HUCHPABHOCTH



anmaparypel. B ciydae HeucrpaBHOCTH NPUOOPOB WM YCTAaHOBKH CIEAYeT HEMEICHHO
CO00ITUTH 00 ATOM JIAOOPAHTY WIIH MPETIOAaBaTENIO.

N3Mepenns NOJKHBI MPOBOAUTHCS C MAaKCUMAJIBHOM TOYHOCTHIO. ECnu B MOJy4YEeHHBIX
JaHHBIX HMeeTcs OonbpIIMi pa3dpoc, Jydnie MonpoOoBaTh HANaJAWTh YCTAaHOBKY WM Ooliee
THIATETFHO MPOBOIUTH IKCIIEPUMEHT, YEM MPOU3BOAUTD JUTMHHBIN Psil U3MEPEHUH.

VYka3bIBaTh pa3MepHOCTH (PU3MUECKUX BETUYHH U MPOBOJUTH PACUETHI CIENYET B OJTHOM
cucreme (CH).

[Toctpoenue rpaguKoB U MepBble OLEHOYHBIE PACUETH HEOOXOJUMO MPOBOIUTH MO XOAY
IKCIIEPUMEHTA MIIU CPa3y K€ IMOCJIe HEero. DTO MO3BOJHUT HCKIIYUTH IPyOble TPOMaxu, a Mpu
HEO0OXOJUMOCTH TOBTOPUTH U3MEPEHUSI.

[Tocne BeIMONHEHUs 1a00paTOPHON pPabOTHI CieqyeT NMPUBECTH B TOPSAOK pabouee
MECTO, C/IaTh JTa0OPaHTy UITU MPENOo/IaBaTeNI0 BblJaHHbIE TPUOOPHI U 000PYIOBAHHUE.

O06paboTka pe3yabTaTOB JOJDKHA OBITH 3aKOHYEHA /10 Hayaja BBIOJHEHUS CIETYOIICH
pabotel. IIpomMexyTouHble BBIYMCICHHUS JOJDKHBI J€aThCsd C TOYHOCTBIO, HECKOJIBKO
MIPEBOCXOIAIICH TOYHOCTh U3MEPEHUH, 9TOOBI N30€KaTh BHECCHUS B PACUETHI JJOTIOTHUTEILHBIX
OIINOOK, CBSI3aHHBIX C OKPYTJIEHUEM IPU BHIYUCIICHUSX.

[Ipy omeHke pe3ynbTaTOB HM3MEPEHHN HYKHO OBITh YBEPEHHBIM B TPAaBUIBLHOCTH
COOCTBEHHOTO pEIIECHUSI SKCIEPUMEHTAIBHON 3a/layd, a He «IOJATOHATH» pPe3yJabTaThl K
TaOJIMYHBIM JAHHBIM VI JAHHBIM, TIOJy4YEeHHBIM JPYTHMH dKCIIepuMeHTaropamu. [lomante, 4to
Ha pe3yabTaThl SKCIEPUMEHTa BIUSIOT MHOTHE (aKTOpbI, a, CIIEJOBATEIbHO, JaHHBIE,
IIOJIyUEHHBIE Pa3HbIMU SKCIIEPUMEHTATOpPaMH, BCErJa pa3jiu4aloTCsl U PEIKO COBMAJNAIOT C
TaOJIMYHBIMHU.

Bremonnennas yrabopatopHas pabora odopMiseTcss B TETpagd B BUIC HMHUCHBMEHHOIO
otueta. Pekomenayercs cienyromas Gpopma 3anucy pe3yibTaToB U3MEPEHUN U BHIUMCICHUN:

- JlaTa BBITIOJIHECHUST;

- HOMEp U Ha3BaHHeE J1ab0paTOPHOIl pabOTHI;

- 11eJ1b paboTHI;

- mpubopsl U obOopynoBaHue (A7 Kaxaoro mpubopa cieayeT yka3aTh LIEHY JAeNCHUS
IIKAJTBI, 3TO HEOOXOIUMO IS pacdéra MOrpeIIHOCTH U3MEPEHHH ),

- KpaTKoe U3JI0KEeHHE TeOprur (HPU3MUECKOTO SIBJICHUS C OCHOBHBIMH (POpPMYyIIaMH;

- CXeMa | OTMCAHKE YKCIIEPUMEHTATLHOW YCTAHOBKH,

- OITUCaHNe METOIUKH MPOBEICHUS IKCIIEPUMEHTA;

- TaOJUIIBI SKCTICPUMEHTATBHBIX H3MEPEHUI W PACUETHBIX BEIMUUH (KXKIas CTPOKA HITU
cTonbelr TabJIUIIbI TOIKHBI UMETh 0003HaUeHNEe HU3UUYECKON BETUYHHBI U €€ Pa3MEPHOCTD);

- DKCIIEPUMEHTAIbHBIC W PACYETHBIC TPaUKH, MPUIEM HA OCSIX KOOPJIUHAT 00sI3aTEIIEHO
YKa3bIBAIOTCS OTKJIAbIBAEMbIE BEIMUYUHBI U UX PA3MEPHOCTH;

- pacuér UCKOMOM (HU3HUECKOI BEIINUNHBL;

- o0mme BBIBOABI MO paboTe (aHATU3UPYIOTCS TONy4YEHHBIE PE3YNbTaThl, KOTOPHIE
CPaBHHMBAIOTCS C TCOPETHYCCKHUMH WJIH TAOJUYHBIMU JIAHHBIMH, OOBSICHSIOTCS TMPUIHHBI
BO3MOXKHBIX PACXOKIEHHH; yKa3bIBalOTCA (PU3MUECKUE BEIUYUHBI, H3MEPEHUE KOTOPBIX BHOCUT
HauOOIBIINK BKJIaJ B OOLIYIO MOTPEIIHOCTD; MPEAIAraloTcsl pa3jIMuHbIe ClIOCOObl YMEHbIIEHUS
MOTPEIIHOCTH U3MEPEHUIN).

Odopmiennas nabopaTopHas paloTa 3alIMINAETCS Ha CIEAYIONEM JIabopaTOPHOM
3aHITHH B TAKOM TOPSIKE:

- CTYJIEHT IPEIbSBISIET MPEernoJaBaTelto Ha IPOBEPKY TeTpaib A 1a00paTOpHBIX padoT;

— CTYIEHT U3JIaraeT OCHOBHBIE TEOPETHYECKHE TIOJOXKEHHS, 3aKOHBI M YypaBHEHWS,
TEPMHHOJIOTHIO, METOJINKY H3MEPEHUN, OKOHYATEIBHBIA Pe3yIbTaT PabOThI, OOIUE BHIBOIBI 11O
pabore;

- CTYJEHT YCTHO OTBEYACT HA KOHTPOJIGHBIC BOIPOCHI, WMEIONIUECS B OINHUCAHUU
n1abopaTopHOi paboTHI, a TaKkKe Ha JIOMOJHUTENbHBIE BOMPOCHI MPENOJaBaTENs IO TeMe paboThI
(HampuMep, 0 IPAKTHYECKOM MPUMEHEHNH M3YYEHHBIX 3aKOHOMEPHOCTEH 1 Jp.).



[IpoBepka 3HaHWII CTyAeHTa OCHOBaHA Ha KOHTPOJBHBIX BOIPOCAX, MPUBEIACHHBIX B
ONMUCAaHUH PAOOTHI W JOMOJHHUTEIBHBIX BOMPOCAX, KACAOIIUXCS COOTBETCTBYIOIIUX PAa3JIEIOB
OCHOBHOM JUCHUILTHHBI « OCHOBBI OMODU3UKIY.

B pesynprare BBINONHEHUS J1a0OpPAaTOpPHBIX pPabOT W WX 3alIUTBl Yy CTYACHTOB
dopmupyrorcs u onenuBaroTcs Tpedyembie PI'OC u OOII no nampasienuto 03.03.02 dusuka
(mpodune: dynmameHTanbHas ¢pusuka) kommnerenuun: [1K-1.

4.2 DoHJ OLIEHOYHBIX CpeacCTB 1Jisl MPOBEACHUS HpOMe)l(yTO‘lHOﬁ arrecranmuu
KOHTpOJIbHLIe BOIIPOCHI U 3a{aHUSA:

He npenycmorpeno

4.3 Hepeqenb BOIIPOCOB, BLIHOCUMBIX HA 3K3aM€H

1. Omnpenenenue 6MOPU3NKU

2. Hcropus ouodusuku

3. 3amaun OMoPU3UKU

4, Paznenst Onoduszuku

5. TepmoanHaMuka >KUBOTO 0OBEKTa

6. Yro naet TepMoIUHAMUYECKHH MOIX0A Ui (PU3UKHU JKUBBIX CHCTEM
7. [ToHsiTHE O BHYTPEHHEH dHEPTUU

8. [IepBb1il IPUHIMI TEPMOJUHAMUKHI

9. Bropoii npuHIMn TepMOAMHAMUKH

10. OCHOBHBIE IOHATHS XUMUUYECKOH TEPMOAMHAMUKU

11. XUMHUECKUE peaKIy TP MOCTOSIHHOM JJaBJIEHUH U 00beMe.
12.  Duranbnus

13. TepMOXUMHUYECKUE YpaBHEHHSI

14. OcHOBHBIE 3aKOHBI TEPMOXUMUH

15. Outponus. HanpaBineHHOCTh XMMHMUYECKUX pPeaKLUit

16. CBobomnas sneprus ['u66ca

17. XUMUYECKUI MOTEHIINAI

18. Teopema Ilpuroxuna

19. OYHKIMOHUPOBAHHE OMOIOTUYECKON CUCTEMBI

20. KauecTBeHHOE HCciieqOBaHNE KHUHETUYECKUX CUCTEM

21. XUMHUYECKOE €IMHCTBO KUBOU MPHUPOIBI

22. [TpocTpaHcTBEeHHAs CTPYKTYpa MOJIEKYJIbI Oenka

23. MounekynsipHOe y3HaBaHHE

24, MeKKIIeTOUHBIE B3aUMOJICHCTBHS M MEKKJICTOUHAsT KOMMYHUKAITUS
25.  IIpocTtpaHCTBEHHasi OpraHU3aIHsI OHOMOIMMEPOB



26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.
S57.
58.
59.
60.

Kiy6ok u rmobyma

BHyTpeHHee BpallieHue 1 MOBOPOTHASI H30MEPHS
Kondopmanunonnas sueprus 0enka

CocTtosiH1e BO/IbI B OHONOIUMEpPax

Oco0eHHOCTH TPOCTPAHCTBEHHOM OpraHn3alui HyKJICHHOBBIX KHUCIIOT
CrpykTypa u GyHKIHOHUPOBAHUE OMOJIOTHYECKUX MeMOpaH
Junamuka MmemOpaH

duznyeckoe COCTOSTHUE U (Pa30BbIE MEPEXO/IbI JTUMHUI0B B MEMOpaHax
MoenbHble JTUIUIHBIE MEMOPaHBI

TpancnopT BemiecTB 4epe3 OMoIorndecKkue MeMOpaHbl
[TaccuBHBIH NEpeHOC BEIIECTB Yepe3 MeMOpaHy
Huddys3usa. 3axkon Duka

Ob6neruennas nuddysus

@unbTpanus

AKTHUBHBII TPAHCIIOPT BELIECTB

DNEeKTPOreHHbIE HOHHBIE HACOCHI

buosnekrpuyeckue noTeHIIHAIBI

[ToTeHManm MOKOs B KIIETKAX

3HaueHUS IIEKTPOXUMUICCKHIX TTOTCHIINATIOB
YpaBuenue ['onpamana

VYpaBuenue Tomaca

ITorenmman necTBUS

JlokasibHBIE TOKK

OcHoBHbIE OCTYNaThl MOJETH XOKKIUHA U XaKCITU
Honnble KaHaTBI KJIETOYHBIX MEMOpaH
CoxpaTHTENbHBIC CUCTEMBI MBIIIICYHON TKAHU
OCHOBHBIE TIOJIOKEHUS MOJICIIA CKOJIB3SIINX HUTEH
buomexaHnka MBITIIIBI

dyHIaMeHTaTbHbIEC TOHITHS MEXAaHUKHU CIUIOIIHBIX CPEeJl
HccnemoBanus XapakTEpUCTHK COKPAIIAIONTUAXCS MBIIIIIT
Kunernueckue cBOMCTBA MBITIIIEI

[Iporecc cokparieHust KapJMOMHOITUTA

Knaccudukanus perentopos

PenentopHslil noTeHIMAAT

OcHOBHBIE XApPaKTECPUCTHUKU U3TTYUCHUA U €TI0 OMOJIOrMYECKONM aKTUBHOCTHU



61. PammoakTrBHOCTE BemiecTBa

62. OKCITO3HIIMOHHAS /1034 B SKCITO3UIIMOHHAs MOIIIHOCTD JIO3bI
63. EcTecTBeHHBIC HCTOYHHUKY PaHaIiN

64.  IlepBuuHBIC peaKIIUU MOPAKEHUS KUBOW TKAHU

65. Panmonus Boasl

Kpurepuii oueHuBaHMsI YCBOCHHBIX 3HAHUN 00y4al0IIUXCSA

OneHka «OTJIMYHO» - BBICTABISETCA CTYIEHTY, IIOKa3aBLIEMY BCECTOPOHHME,
CUCTeMAaTHU3HpOBaHHbIE, TIIyOOKHE 3HaHHUS Yy4eOHOW MpOrpaMMbl AUCHMUILUIUHBI U YMEHHUE
YBEPEHHO MPUMEHSTH X Ha MPAKTUKE MIPU PEIICHUH KOHKPETHBIX 3a/1a4;

OneHka «XOpomlIo» - BBICTaBISIETCS CTYIEHTY, €CIM OH TBEpJO 3HAaeT Marepuall,
IPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOJyYEHHbIE 3HAHUS HA MPAKTUKE,
HO JIOTMYCKaeT B OTBETE WJIM B PEIICHUH 33]]a4 HEKOTOPbIE HETOYHOCTH;

OneHka  «yd0OBJETBOPHUTEIbHO» -  BBICTABISETCS  CTYAEHTY,  IIOKa3aBLIEMY
pa3pO3HEHHBI XapakTep 3HAHUW, HEIOCTATOYHO MpaBUIIbHBIE (OPMYITUPOBKU 0a30BbIX
MOHATUM, HapyLIEHUs JIOTUYECKOM IOCIEA0BATENbHOCTH B HU3JI0KEHUU IPOTrPaMMHOIO
MaTepuasa, HO MPU 3TOM OH BIIaZieeT OCHOBHBIMH pa3jielaMH Y4eOHOM MporpaMMbl B HEKOTOPOM
o0beMe, HeOOXOAMMOM ISl TadbHEUIIero 00y4eHHst U MOXKET MPUMEHATH TOydeHHbIE 3HAHUS
1o 00pasily B CTaHIapTHOM CUTYaIlUH;

OneHka «HeyI0BJEeTBOPHTEJIbHO» - BBICTABISETCS CTYACHTY, KOTOpBIH HE 3HAeT
00JIbIIIel YaCTU OCHOBHOT'O COJIEp>KaHuUsl yueOHOU MPOrpaMMBbl IMCHUIUIHHBL, IOMYCKAaeT rpyobie
omuOKu B (POPMYIHPOBKAX OCHOBHBIX MOHITHA IUCIUIUIMHBI M HE YMEET HCIOIh30BaTh
MOJIy4YE€HHBIE 3HAHMSI IPU PEIICHUH TUTIOBBIX MPAKTUYECKUX 3a]1a4.

[Ipouenypa oneHuBaHusl pe3yiabTaTOB OOYyYEHHS WMHBAJIMAOB U JIML C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCIHHUIUIMHE (MOAYIIO) MpEAyCMaTpHUBAeT IMPeIOCTaBICHUE
uHpopManuu B QopMmax, aJaNTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpOpMaLUu:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17i U1 ¢ HapYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J5is U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIBLHOTO amnmapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. ITepeyeHr  OCHOBHOM M  JONOJHHUTEJBHOH  Y4eOHOW  JMTEpaTyphbl,
HEe00X0IMMOM VISl 0CBOEHMSI AUCUMUILIMHBI (MOXYJIs1)

5.1 OcHoBHasi IuTEpaTypa:

1. Bonpkenmreitn, M.B. buodusuka [DnekrpoHHbI pecypc]| : y4ueb. mocodue —
OnektpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2012. — 608 c.
Pexxum nocryna: https://e.lanbook.com/book/3898.

2. banesuna, O. I1. ®usnonorus: OHOMOTEHIIMATBI U DJIEKTpUUYECKass aKTUBHOCTH
KJIETOK : ydyeOHoe mocobue i akanemuueckoro OakanaBpuata / O. II. banesuna, A. E.


https://e.lanbook.com/book/3898

laiinykos, U. FO. CepreeB. — 2-e u3f., nepepad. u qomn. — M. : UsparensctBo FOpaiit, 2017. —

165 c. — (Cepust : bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-534-04264-1.
https://biblio-online.ru/book/32C8B2F4-7134-4A53-8F04-A40313F1110A.
3. bunru, B.H. [TpuHIuns! s5ekTpoMarauTHON Onodu3nku [ I1eKTpOHHBIN pecypc]:

MoHorpadus — DnekrpoH. 1aH. — Mocksa : ®uzmatiut, 2011. — 592 c.
Pexxum nocryna: https://e.lanbook.com/book/5259.

5.2 JlonoiHUTEIbHASI JINTEpPaTypa:

1. [Tnyraxun, I.A. buoduszuka [DnekTpoHHbIH pecypc] : ydeb. mocobue / I'.A.
[Tnyraxun, A.I'. KomaeB. — DnektpoH. naH. — Cankr-IlerepOypr : Jlanp, 2012. — 240 c. —
Pexxum nocryna: https://e.lanbook.com/book/4048.

2. Kympsmos, 1O.b.  Pammanmonnas  Ouodu3uka:  pajgnoyacTOTHBIE U
MHKPOBOJTHOBBIE DJICKTPOMAarHUTHBIC W3IydeHUsl [DJeKTpoHHBIM pecype]: yueb. / HO.b.
Kynpsimos, }0.®. Ilepos, A.b. Pyoun. — Dnextpon. gan. — Mocksa: @uszmatiut, 2008. —
184 c.

Pexxum noctyna: https://e.lanbook.com/book/2221.

3. Camoiinos, B.O. Menununckas 6nodusuka : yueoHuk ans By3os / B.O. Camoiisos. -
3-e m3n., ucnp. u goi. - Cankr-IlerepOypr. : CrienJlut, 2013. - 604 c. : Tabmn., wi. - bubnuorp. B
kH. - ISBN  978-5-299-00518-9 ; To ke  [DOnekrpoHHsli  pecypc]. -
http://biblioclub.ru/index.php?page=book&id=253912.

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHMKANIMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX /IJIsl OCBOEHHUS THCIHIINHBI

1. http://www.kubsu.ru/node/1145 -  HudopManmoHHO-00pa30BaTEIbHBIA  KOMILIEKC
(mopran) KyoI'Y.
2. http://e.lanbook.com - DaekTpoOHHO-OMOIHOTEUHAST CHUCTEMa H3IaTeabCTBa <«JIaHbY.

Hoctyn: cBoO6oHbIN (13 nokanpHOM cetu KyOI'Y); aBropr3oBaHHbIH (13 BHELIHEH ceTn).

3. http://elibrary.ru/defaultx.asp - Hayunas onextponHas Oubmuoreka eLIBRARY.RU.
JlocTyn: aBTOpU30BaHHbIN (CBOOOHAS OHJIANH perucTpanus).

4. http://biblioclub.ru -  DnextpoHHO-OMONMMOTEYHAass  cucTeMa  «YHHBEPCUTETCKas
6ubnnoreka onnaitn». Jloctyn: cBo6o HbIN (U3 JokanbHOM cetn KyOl'Y); aBTropusoBaHHbIN (13
BHEIIHEN CEeTH).

5. http://www.netbook.perm.ru/soj.html ~ -oOpa3oBarenbHBI  XKypHanm  Ha  caiiTe
WWW.ISSep.rssi.ru;

7. MeTtoauveckne yKazaHusi AJs1 OOyYalOIIMXCH IO OCBOCHHMI) IMCHMILIMHBI
(MoayJis)

CryneHTy HEOOXOIMMO O3HAKOMHTHCS C TEOPETHUECKUM MaTepuaioM, pa3oOparbcsi C
MPEAJIOKEHHBIM PEIIICHUEM THIOBBIX MPUMEPOB, 3aTEM CAMOCTOSATENIBHO PEIIUTh MPUBEAEHHBIC
3amaun. EcnM cTyleHT HE CMOr MOHSATh MPHUBEIEHHBIM B YKa3aHHBIX 3aJauyHUKax paz0op
TUTIOBBIX TPUMEPOB B TOM CTEMEHHU, YTOOBI CaMOCTOSITEILHO HCIIOJIb30BATH MPEIOKEHHBIN
QITOPUTM JIJIsl PEIICHUS 3aJaHus1, TO OH MOKET MOJIYYUTh KOHCYJIbTALMIO TPENO1aBATEIIS.

ConpoBok/IeHHE CaMOCTOSATEIbHONM pabOThl CTYAEHTOB OPraHM30BaHO B CIIEIYIOIIUX
dopmax:

- BBITNIOJIHEHUE JIOTIOJIHUTENBHBIX 3aJlaHuid B JabopaTopHBIX paboTax (Mo uTOTaM
BBITIOJTHEHUS KaXKJI0M JTa00opaTOPHOM pabOTHI CTYACHT COCTAaBISIET MOJPOOHBINA OTYET, OMUPASICh
Ha KOTOPBIN JOJKEH B Oecelie ¢ MpernoiaBaTeieM MpoIeMOHCTPUPOBATh 3HAHNUE TEOPETUUECKOTO
U DKCIEPUMEHTAILHOTO MaTepHualia, OTHocsierocs k padore. IlpoBepka 3HaHUMI cTyaeHTa
OCHOBaHa Ha KOHTPOJBHBIX BOMPOCAX, MPUBEJACHHBIX B OMHCAHUU PAOOTHI U JTOTOIHUTEIBHBIX
BONPOCaxX, KaCaIOIUXCsl COOTBETCTBYIOIIUX PA3/IeTIOB TUCIIUTLIUHEI),
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- BBITIOJTHEHUE JIOMAIITHUX 33/IaHUN TI0 TPAKTUIECKUM 3aHITHSIM.

- YCBOGHHE U JIOTIOJHEHUE B pa30OMpacMble pa3felibl JUCIUTUTMHBI IPU TOMOIIA 3HAHUH
MOJTy4aeMBIX TI0 CPEJICTBAM MU3YUEHUS PEKOMEHIyeMOH JINTEPaTyPHI.

- KOHCYJIbTAIlMHM, OPTaHM30BAaHHBIC JJIS Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB TIpU
CaMOCTOSITEILHOM M3YYCHHM TEX WJIM WHBIX ACIEKTOB Pa3ielioB yCBanBaeMou WHMOpManuud B
JVCIIATUTHHE.

B ocBoeHWM MUCHUIUIMHBI HHBATUIAMH U JIMIAMU C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAWBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHNE YIeOHOTro MaTepuaia.

WupuBuayanbHble KOHCYJBTAIlMM IO TMPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allid O0Oy4EHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W O0YyYaromUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. Ilepeyenr  WH(POPMALMOHHBIX  TEXHOJIOTHMH, MCHOJb3yeMbIX MPH
OCyHIeCTBJIEHMH 00pa3oBaTebLHOI0 Impomecca mno JAUCHMIUIMHE (MoAy.aw) (mpu
He00X0IMMOCTH)
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8.1 [lepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHust
He tpebyercsi.
8.2 IlepeueHb HEOOXOAMMBIX HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

He tpebyercsi.

9. MarepunajibHo-TexHu4eckass 0a3a, HeoOXoauMMasi JJsl OCYLIECTBJICHUS
00pa3oBaTeILHOIO NMpolecca Mo TUCHHUILINHE

No B paGor MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTLIMHBI
(MOIysT) U OCHAILIEHHOCTh
1. 3aHsaTus VYyeOHast ay1uTopusi AJis IPOBEACHUS 3aHATUH JIEKIIMOHHOTO
JEKIMOHHOTO TUIA tuna ayq. 201C, ocHalieHHas Mpe3eHTallMOHHOW TeXHUKON
(mpoekTop, 3kpaH, HOyTOYK) U COOTBETCTBYIOIIUM
nporpaMMHbIM obecriedernreM (I10).
2. JlaGopatopHbie VYyebHas ayuTopHs I TPOBEACHHUS JIA0OPATOPHBIX PabOT ay/I.
paboThI 312C, 314C, ocHaleHHOe J1ab0paTOpHBIM 00OPYIOBAHUEM.
3. I'pynnossie Aynurtopust Ne 209C
(MHIUBUYyaTbHBIE)
KOHCYJbTaIIUU
4. Texymwuit koutpons, | Aynutopust Ne 209C
MIPOMEKYTOYHAs
aTTecTanus
5. CaMocTrogTenbHas Kabuner nns camoctosrensHoit pabotsl 208C, 204C, 205C
pabora OCHAILICHHBIN KOMITIBIOTEPHOU TEXHUKON C BO3MOKHOCTBIO
MOJIKITIIOYEHUs K ceTu «MHTepHeT», mporpaMMoii SKpaHHOTO
YBEJIMUYEHUS U 00ECIIEUEHHBIN TOCTYIIOM B AJIEKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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