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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

Lenpto AMCUMIUIMHBI ABISETCS PAa3BUTHUE Y CTYACHTOB JIMYHOCTHBIX KAueCTB, a TaKXKe
¢dbopMupoBaHHUE OOIIEKYIbTYPHBIX M NPOPECCHOHANBHBIX KOMIIETEHUUH B 00JACTH HCCIie-
JOBaHUSI, Pa3pabOTKH, BHEIPCHHS U COMPOBOXKACHUS WH(OPMAIIMOHHBIX TEXHOJIOTHI U CUCTEM
B coorBeTcTBUU ¢ TpeboBanmsimu OI'OC BO mo maHHOMY HampaBICHUIO TMOATOTOBKU. B
YaCTHOCTH JIaHHAsl UCLMIUIMHA CTAaBUT CBOEU IEIbI0O O3HAKOMHUTH CTYJEHTOB C OCHOBHBIMH
SBJIICHUSIMU, TIOHATHUSAMHU, 3aKOHaMHU U MeTojamMH OWO(U3UKHM, HaBbIKAMU MNPOCTEHIINX
MPAKTUYECKUX PACUYETOB, a TaKXKe AKCIEPUMEHTAIBLHOW paboTel B naboparopuu. B kypce
U3JIaraloTcsi OCHOBHBIE 3aKOHOMEPHOCTH OMO(U3NYECKUX SBICHHM, (OPMYIUPYIOTCS 3aKOHBI
Ono(M3MKHU U U3y4daroTcsi OMo(U3MIECKUe CBOMCTBA CHCTEM OMOMOJICKYII Ha OCHOBE MOJICIIBHBIX
MIpPE/ICTAaBICHUM, NaloTCAd MOHATUS OMOPU3MKU MeMOpaH, OEJIKOB, CIOXHBIX MOJIEKYISIPHBIX
CHUCTEM.

1.2 3agaun AMCHMILINHEL:
- 03HAKOMHTH CIIyIIaTeJIeH ¢ BAKHEHIITUMU MOHATUSAMHU U 3aKOHAMU OMO(PU3HKHY;
- MIPOJIEMOHCTPUPOBATH OCHOBHBIE METOJIbI ¥ AJITOPUTMBI PEIICHUS 33]1a4;
- HAy4YUTh IPUMEHATh 3aKOHBI (PU3UKK U OMODU3HUKH B TEOPUHU U HA MTPAKTUKE;
- JaTh TMPEACTaBICHNE O PYHIAMCHTAIBHBIX (DU3MUECKUX OIBITAX W UX POJIM B Pa3BUTHUU
HAYKH;
- chOpMHUPOBATH Y CTYIGHTOB OCHOBBI €CTECTBEHHOHAYUHOI KapTUHBI MHUPA;
- BBIPa0OTaTh y CTYJCHTOB HAaBBIKM IPAKTHUYECKOTO MPUMEHEHHS 3aKOHOB M MOJelen
busuky 1 6MOPU3NKHU K PELICHUI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKHUX ITPOOIIEeM.

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

Hucuumnnuaa «OcCHOBbI OMO(PHU3UKM» OTHOCHTCA K JUCHUIUIMHAM, BKIIIOUEHHBIM B
BAPUATUBHYIO  4YacTb, 00pa3oBaTeNbHOTO  IUKJIA  OCHOBHOH  MpOQecCHOHATBHOM
00pa3oBaTebHON MPOrpaMMbI MpodecCHOHATBHOTr0 00pa3oBanus no crnenuanbHocTu 03.03.02
®dwusnka u Bcero Ha ee uzydeHue orpoautcss 90 yacoB ayauTOpHOM paboThl. B cooTBeTcTBUM C
y4eOHBIM IUTAHOM, 3aHATHSI IPOBOJAATCS B 3 CEMECTPE.

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

1.4 IlepeyeHp IUIAHMPYEMBIX Ppe3yJabTATOB OOy4YeHHMs 10 AUCHHMILVIMHE (MOAYJII0),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMHM 0CBOCHHUSI 00pa30BaTeJbHONH MPOrpaMMbl
B pe3ynbraTe 0CBOGHUS TUCIMIIIMHBI CTYEHT JOKEH 0071a1aTh:
- CIIOCOOHOCTBIO HCIOJIb30BATh CIIEUATN3UPOBAHHbIE 3HAHUS B 00J1aCTH (DU3HUKH U1 OCBOCHUS
npoduibHbIX pusnueckux aucuumuH (ITK-1).
N3ydyenne paHHONW y4yeOHOM JAMCUUIUIMHBI HAlpaBiIeHO Ha (QOpPMHUpPOBAaHUE Y
00yJaroImuxcst KOMIETEHIIHH:

II.IT | KOMIICT

Conepxkanne | B pe3ynbrare u3ydeHust yaeOHOU TUCIUTIITUHBI 00yYaromuecs
KOMIETEHIN | JOJKHBI

u (umu ee
YacTH)

Nunexc

CHIIUHU 3HaATh YMETH BJIaJ€Th




Ne | Mrnexe Conepxkanne | B pe3ynbrare n3ydeHust yaeOHONU TUCIUTIIIMHBI 00yUYaromuecs
KOMIIETCHIIH | JOJIKHBI
.1l | KOMIIET
u (W ee
CHITUH 3HATh yMeThb BJIaJIeTh
YacTH)
1 [K-1 CIIOCOOHOCTh | MPUHIIUIIBI MPUMEHSTH 3aKOHBI MeTOIaMHU
10 dbopMHpOBaHUS W | MEXAHHUKH IS UCCIIEIOBAHHS
UCIIONIb30BAT | PaclpOCTPAaHEHUSI | OMHCAHUs CTPOEHHUS CIIOKHBIX
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
obmactu 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
TEPMOJIUHAMHUKH -
MIPOLIECCOB
i dy3nn u
TEPMOJUHAMHUYECKH
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

TPYAOEMKOCTh

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 npenoaaBareyid CoO CTyJACHTaAMU B

mpolecce CaMoCTOSTENbHOW paboThl. B KkoHIe Tperbero cemectpa sk3ameH. IIporpammoii

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

4acoOB CaMOCTOSITEJIbHON pabOTHI.




Bunx yueOnoii paboThl Bcero CemecTtphbl
4acoB (dachl)
3

KonTakTHasi paboTa, B TOM 4ncJie:
AyAUTOpPHBIE 3aHATHS (BCEro): 90 90
3aHsTHS JTEKIIMOHHOTO THIIA 36 36
JlaGopaTopHble 3aHATHS 54 54
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
NPAKTHYCCKHUE 3aHSTHSI) i ]
HNHas koHTaKTHas padora:
KonTtposb camocTositenbHOM padoTsl (KCP) 8 8
[Tpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM YHcJIe:
Kypcosas paboma - -
IIpopabomxka yuebrnoeo (meopemuueckoeo) 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 ydeOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUILITUHBI.
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 paTualuoOHHON 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 6Mopu3nKH. KonTponbHas
buonornueckue u Gpuznueckue pabora,
MPOLECCHl U 3aKOHOMEPHOCTH B )KUBBIX | TEXHHUYECKHUM OTUET
cucreMax. Meroooruueckue 110 1a00paTOpHBIM
Bonpockl onodusuku. Mcropus paboram
pa3BUTHS OTEUECTBEHHOW OMODU3UKH.
MakpoMoiekyiia Kak OCHOBa
OpraHu3aiy OHOCTPYKTYD.
[IpocTpancTBeHHast KOH(MUTYpALUSI
OuonoaMMepoB. Y ciI0BUs
CTa0MIBHOCTH KOH(UTYpaLIUu
MaKpOMOJIEKYJI.
2 TepmoanHamuka [IepBbIil 3aKOH TEPMOAMHAMUKY WU KoHntponbnas
OMOJIOTUYECKUX 3aKOH COXPaHEHUs U MpEeBpalLeHHs pa0ora,
MPOLIECCOB sHepruu. Bropoii 3akoH TEXHUYECKUM OTUET
TepMoiuHaMUKH. [IpumennMocTsb 110 1a00paTOpHBIM
BTOPOI'0 3aKOHA TEPMOJIMHAMUKH K paboTtam
6uocucremam. Bropoii 3akoH
TEPMOJAMHAMUKHU B OTKPBITHIX
cucremax. CBs3b U3MEHEHHsI SHTPOIINH,
C IPOTEKAOIIMMH B HEU
HEOOpaTUMBIMH ITPOLIECCAMHU.
TepMonnHaMuyeckoe conpsKeHNe
npoueccoB. CootHomenus OH3arepa.
Teopema [IpuroxuHna.
3 Kunernka QOYHKIIMOHUPOBAHUE IIEIOCTHON KonTponbHas
OMOJIOTMYECKUX OMOJIOTMYECKOU CHUCTEMBI. pabora,
IIPOLIECCOB Cunepruueckue 3 (HeKTsl. TEXHUYECKUH OTUET
Kunernueckuii moaxox. ABTOHOMHAS 10 JIa0OpaTOPHBIM
WM CTallMOHApHAs CUCTEMA. pabotam
Y CTONYMBOCTh CTALIMOHAPHBIX
cocrostHuil. MccnenoBanue noBeaeHus
CUCTEMBI, MOJEITUPYEMOU
Qg QepeHInaTbHBIMI YPAaBHEHUSMHU.
KauectBenHoe nccnenoBanue
KMHETHYECKUX cucTeM. budypkanuu.
Bbproccenarop. buonornueckne
Tpurrepbl. Kunernka gepmMeHTaTUBHBIX
npoueccoB. Knneruka
(epMEHTATUBHBIX MPOLIECCOB
4 buoduzuxa CtpykTypHO-GyHKIIHOHATIbHAS KoHnTtponbHas
MeMOpaHHBIX opraHu3anys OMOJIOrMYECKUX pa0ora,
MIPOLIECCOB MeMOpaH. Kierka kak aieMeHTapHas 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 onomemOpan. CTpykTypa
BOJIbI B OoMeMOpaHax. MexaHn4ecKue
CBOMCTBa MeMOpaH. Ynpyras
MOTEeHIIUaIbHAas dHeprus. Moaynb
MMOBEPXHOCTHOTO U30TEPMHUIECKOTO
cxatus. [loBepXHOCTHBIN MOIYJIb
YIIPYTOCTH MPU CIBUTE. YIPYrOCTh
IJIOCKUX OMCIOMHBIX JIUITHIHBIX
MeMOpaH.

Tpaucnopt BeriecTs yepes
Ouosnornyeckue MmeMOpansl:ITaccuBHBII
TPAHCIIOPT BELIECTB Yepe3
O6unomemMOpaHbl. XUMUYECKUN U
ANEKTPOXUMHUYECKUIN TIOTCHITUAITE.
Knaccudukanus BUg0B MacCUBHOTO
tpancnopta. [Ipocras nupdysus
HERJIEKTPOJIUTOB. 3aKOHbI DHKa.
[Iponnmaemocts ¥ KOAPPHUIUEHT
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.
Onexktpoanddy3MOHHBIN TPAHCTIOPT
HMOHOB 4yepe3 MeMOpany. [ToTeHmman
Hepncra. YpaBuenue I'ennepcona.
[TpubnuxeHne MOCTOSHHOTO MOJSL.
VYpaBnenue ['onbamana s
MeMOpaHHOT0 noTeHIana. [lorenuan
nerctBud. I3MepeHne noTeHIHAIOB B
BO30yAMMBIX MeMOpaHax. MloHHbIe
TOKHM B MeMOpaHe akcoHa. Mertoa
(uKcanuy MoTeHIMAaNa.
DOKBUBAJICHTHAS JJIEKTPUYECKAs cXxema
MeMOpaHsbl. Pa3nenenre MmeMOpaHHOTO
TOKA Ha KOMITOHCHTEI.
PacmipocTpaneHne HEpBHOTO UMITYIbCA
BJIOJTh BO30YIMMOTO BOJIOKHA.
KaGenbHble CBOICTBa HEPBHBIX
BOJIOKOH.

MopaenupoBanue
Omopu3NIEeCKIX
IIPOLIECCOB

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

KonTponbHas
pabora,
TEXHUYCCKUN OTUET




MeTtob1 pelieHus: ypaBHEHUs
muddysun (meron Pypre, MeToq
Jlannaca, ypaBHenue Ilyaccona).
I'pannunsle ycnosusd. 1-4, 2-g9 u 3-1
KpaeBble 3a/1au. CMelllaHHbIe KpaeBble
3a/1a4M. 3a/1a4 C HEOAHOPOAHBIMU
IPaHUYHBIMU YCJIOBUSIMH. Y paBHEHHE
QG Qy3un ¢ nepeMeHHbIMU
kod(pdurnmentamu. Henunelinele,
HECTallMOHAPHbIE 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- TEXHUYECKUHA OTUET
I10JIOCATON MBILII[bI TO3BOHOYHBIX. 10 J1JaOOpaTOpHBIM
bruomexanuka MpInsl. [IpuHIKIIEL pabotam
peoOpa3oBaHUS SHEPTUU B
MEXaHOXUMHUYECKUX CUCTEMaX.
TepMoanHaMuyeckue, SHEPreTu4ecKue
U MOIIIHOCTHBIE XapaKTEePUCTUKH
COKpaTuTeNbHbIX cucTeM. Teopun
MEXaHU3Ma MbIIIIEYHOTO COKPALCHHUS.
7 DneMeHTbI OcHOBHbIE XapaKTepUCTUKH U3ityuyeHus: | KonrpospHas
panuanoHHON U ero 6MOJI0rMYecKor aKTUBHOCTH. pa0ora,
Oonopu3uKu buonoruuecku sKkBUBaJIEHTHAs J034. TEXHUYECKUH OTUET
EcrecTBeHHbIE HCTOYHUKH paiUaliH. 10 1a00paTOpHBIM
[lepBUYHBIE peaKIK MOPAKEHUS paboTtam
KUBOM TKaHU. Panmonus BOABL.
Panuonus opraHnueckux MOJIeKyJ
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
3aHATHSI CEMUHAPCKOTO Tara He NMPEAYCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHUS.
Ne ®dopma
HaumeHnoBanue 1adopaTopHBIX
n/n | HammenoBanue pa3nesa paGor TEKYIIETO
KOHTPOJIS
1 | Beenenue B 6nodusuky | Nel Benenue B 6uopusuxy TEXHUYECKUNA OTYET
1o J1a00paTOpPHBIM
paboram
2 | TepmonuHamuKa Ne2 TepmoanHaMuka OMOJIOTUYECKUX | TEXHUYECKUN OTUET
OMOJIOTMYECKUX IIPOLIECCOB 10 J1JabopaTOpHBIM
IIPOLIECCOB Ne3 HccnenoBanne opraHndeckux pabotam
MOJIEKYI
3 | Kuneruka TEXHUYECKUN OTYET




OMOJIOTUYECKUX
MIPOIIECCOB

OMOJIOTMYECKOM CUCTEMBI

Ne 5 Kunetnka OMOJIOTHYECKUAX
MIPOLIECCOB

Ne6 CranmonapHbie COCTOSHHS
ouocucTeM

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 pagualMoOHHON 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
o0yuyaumuxcst Mo JUCHUILIMHE (MOIYJIIO)

No Bux CPC [TepeueHpb yueOHO-METOAMUYECKOTO o6ecnequm JUCITUTUTAHBI
II0 BBIIIOJIHCHUIO CaAMOCTOSATCIIbHON pa6OTI)I
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Y4eOHO-MeTOIYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONM pPabOThl OOYdYaIOIIMXCS M3
Yrcila UHBAJIMJIOB U JIML C OFPaHUUYEHHBIMHU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

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

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOI'O TIOKYMEHTA,

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

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bosbiiast 4acTh JEKUMHA U MPAKTUUYECKUE 3aHATHUS MPOBOJSATCS C UCIOIb30BAHUEM JOCKU
U CIPaBOYHBIX MaTepuayoB. /[l mpoBeneHUs MEHbIIEH 4YacTH JEKIUOHHBIX 3aHATUHN
UCMOJIB3YIOTCSl MYJIBTUMEIUHHBIE CpEICTBA BOCHPOM3BEACHUS AaKTMBHOTO COJEP’KUMOIO,
MO3BOJISIOIIErO CIYIIATEN0 BOCIPUHMMATh OCOOEHHOCTH HM3y4aeMoil mpodeccuu, 3adacTyro
UTpAloIlMe PELIAIONIYI0 pOJb B IMOHMMAaHUM M BOCHPUATHHM, a Tak Xe (OpPMHUPOBAHUHU
po(hecCUOHATIBHBIX KOMIIETEHLIUH.

[Io u3yyaemMoll IMCLUIUIMHE CTYIAEHTAM IPEJOCTaBISIETCS BO3MOYKHOCTh OTKPBITO
[0JIb30BaThcs (B TOM  UHMCIE€ KONUPOBATh Ha JIMYHBIE HOCUTENU HMHQOpPMAIMH)
[OJIrOTOBJICHHBIMU ~ BEAYILUM JaHHYIO JUCLHMIUIMHY JIEKTOPOM MaTepuajlamMd B BHUJE
JIEKTPOHHOI'O KOMILIEKCa CONPOBOXKIEHUS, BKIIIOUYAIOIIEIO B C€Os: JIEKTPOHHBIE KOHCIIEKTBI
JEKUUH; SJICKTPOHHbIE BapUaHThl Yy4yeOHO-METOJUYECKOTUX MOCOOMIM /s  BBINOJIHEHUS
n1a00paTOPHBIX 33aJJaHU; CIIMCKH KOHTPOJIBHBIX BOIPOCOB K KaXKJON TEME U3y4aeMoro Kypca.

IIpu peannzanuu y4yeOHOM pabOTBl MO OCBOEHHIO Kypca «OCHOBBI OHOPHU3IUKN»
UCIOJB3YIOTCS COBPEMEHHbIEe 00pa30BaTeIbHbIe TEXHOJIOTHH:

° nH(OPMaIIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH;
° MPOEKTHBIE METO/AbI O0yUEHUS,
° MCCJIEI0BATEIbCKUE METO/IBI B 00YUCHUH;

VYcnemHoe ocBoeHHE MaTepuana Kypca MNpeArnojaraeT OOJbIIYI0 CaMOCTOSTENbHYIO
paboTy OakanaBpoB U PyKOBOJCTBO 3TOH paboTOil cO CTOPOHBI MpernoiaBaTenei.

CamocrosiTenbHasi paboTa CTYACHTOB SBJISETCS HEOThEMJIEMOM YacTblo Ipoliecca
noarotoBku. Ilog camocrosrenbHOl pa®oTOl MOHMMAaeTcs 4YacTh Y4eOHOW IUTaHHpyeMOH
paboThl, KOTOpAs BBIIOJIHIETCS MO 3a/1aHUI0 U TPU METOINYECKOM PYKOBOJICTBE MPEIO1aBaTes,
HO 0€3 ero HeMmoCPeACTBEHHOTO YYacTHs.

CamocrosiTennbHasi paboTa HalpaBl€Ha Ha YCBOEGHHWE CHUCTEMbl HAyuyHbIX U
npodecCUOHANbHBIX 3HAHUN, (OPMHPOBAHUS YMEHUH M HABBIKOB, NPHOOPETEHHE OIbITA
caMoCTOSITeNIbHOM TBOpueckoil aesrenbHocTH. CPC  momoraer (opMupoBaTh KyIbTypy
MBIIIJIEHHS] CTYIEHTOB, PACIIMPATH IO3HABATEIBHYIO 1€ATEIbHOCTb.

Bupl camocTosiTenbHON paboThI O KypCy:

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

0) no xapakmepy padompl: WU3y4CHUE JIUTEPATYPhl, KOHCIEKTA JIEKIHM; TOUCK
auTeparypel B OMOIMOTEKe; KOHCIEKTUPOBAHHWE PEKOMEHIYEMOW JUIsl CaMOCTOSTEIBHOTO
M3Y4YEHHUs Hay4YHOU JIMTEpATyphl; pElIeHHE 3a/1a4, TECTOB.

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



B xone NeKIMOHHBIX M JAOOPATOPHBIX 3aHATUH MPENNOaracTcs MCIOIb30BaHHE
KOMITBIOTEPHBIX TEXHOJIOTUH (TIPE3eHTAIMH 110 HEKOTOPBIM TEMaM Kypca).

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

HHTEepaKTUBHBIE TEXHOJIOIMH, UCIIOIb3YEMBIE IIPU U3YYEHUN JUCLUIIIINHBI
Cem Bun Hcnons3yemble HHTEpAaKTUBHbIE Konny
ecTp 3ansatus (JI, I1P, o0pa3oBaTeNbHbIE TEXHOIOTUU €CTBO 4acoB
JIP)
7 JI METOJ IPOEKTOB 1
JIP METOJ] TIOUCKa OBICTPBHIX PEIICHHUN B 1
IpyIIIE€, MO3rOBOM IITYPM
Hm 2
020:

HHTEepakTHBHOCTH MOJIAYM MaTepuana MpEeAroiaraeT He TOJBKO B3aUMOJICHCTBUS BHIA
«IIPENoaBaTeNb - CTYACHT» U «CTYJIEHT - IPENoJaBaTelb», HO U «CTYIEHT - CTYJIEHT.

K WHHOBAIMOHHBIM TEXHOJIOTHSIM, HCIOJB3YEMbIM B TMPENOAABAHUU JUCIHUILIUHBI,
OTHOCSITCS CIIEAYIOIUE TEXHOJIOTUHU:

Juckyccus

B03MOXXHOCTH TUCKYyCCHH TIPEIoNiaraeT yMEHUE BBICKA3aTh COOCTBEHHYIO UJICHO,

MPEUIOKUTh CBOW ITyTh PEIICHUS, apTyMEHTHPOBAHO OTCTaWBaTh CBOKO TOYKY 3PEHUS, CBSI3HO
u3naratb Mbeiciu. [lone3Hsl ciaenyromnye 3a1anus: COCTaBIEHUE MIaHA PELICHHs 3a/1a4H, TIOUCK
Jpyroro crnoco0a peuieHus, MpoBeIeHUE BBIKIAJA0K B OOpaTHOM MOPSIIKE, PACCMOTPEHUE 3aaa4
C JIMIIHUMU U HEIOCTAIOIIMMU TaHHBIMU, pedepaTUBHbBIE WIH TBOPUYECKHE JOKIAIbI CTYIEHTOB:
(GparMeHT TEOpPEeTHYEeCKOTO Marepuana, HWHTEPECHbI MpHUMep, HeCTaHJapTHas 3ajada.
CryneHntam mpeasiaraercsi CpaBHUTh W MPOAHAIU3UPOBATh BAPUAHTHlI PEIICHUS, OOCYIUTh
JIOKJIaJ1, BBICKA3aTh CBOE MHEHHE, 32/1aTh BOIIPOCHI.

Bonpocsl, BEIHECEHHBIE Ha TUCKYCCHIO:

1. CocrapiieHu€ IJ1aHa ¥ TTIOMCK PEIICHUS 3aa4H.

2 Pemenue 3a1a4 pa3nu4HbIME CIIOCOOAMHU.

3 B3anmMHas 1 camoripoBepka 3HaHUH B 00CYKICHHE TIOITYIEHHBIX PE3yIbTaTOB.

4. CamocrosTenbHOE COCTAaBICHUE 3aa4 110 YKa3aHHOU TeMe.

) OgnajieHre MpueMaMy U METOJIaMH CAaMOKOHTPOJISI IPU O0YYEHUN MaTEMaTHKH.

HNuTepakTUBHBIE METOABLI 00y4eHHS
CyllecTBEHHYIO TOMOIIb OKa3bIBAIOT CIHEIHAIbHO COCTABJICHHBIE 3aJaHUs

(Metopnueckue pa3paboOTKH, pabouue TeTpagu) MO Kypcy, B KOTOpBIX JaeTcsi KpaTKoe
U3JI0KEHUE TEOPETUYECKOM YacTu, MPUBOJATCS PELICHHUs TUIOBBIX MPUMEPOB, MPEIaraoTcs
3aaHusl JUISL CaMOCTOSITENbHOW pPabOTBHI pPa3HOTO YpOBHS cHOXHOCTH. CTyaeHT HuMeeT
BO3MOKHOCTh O3HAKOMUTBCS C TEOPETHUECKUM MaTepuasioM, pa3odpaTbcs B IMPENIOkKEHHOM
pEIIeHIH TUIIOBOTO MTPUMEPa, 3aTEM CaMOCTOSTENBHO PEIIUTh 3a/1aun. Bee 3To:

- TO3BOJSET KaXJOMy CTYIEHTY MepelTH OT JeATeNbHOCTH 0]l PYKOBOACTBOM
MIPEToIaBaTellsi K CAMOCTOSTENILHON M JTaeT BO3MOXKHOCTH IMPOBEJICHHUSI CAMOKOHTPOJIS;

- oBbIIaeT 3()(HEKTUBHOCTH U KaUeCTBO OOYUEHHUS;

- oOecrieynBaeT MOTHBEI K CAMOCTOSATEBHOM 1TO3HABATEBHOM IS TETLHOCTH,

- cnocoOcTByeT YriayOJ€HHI0O MEXIPEIMETHBIX CBsi3ell 3a C4YeT HMHTErpanuu
MH(OPMALIMOHHON U MPEIMETHON OJITOTOBKH.

JUis A1l ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBBSI MIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIM C UCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

4. OueHo4YHbIe CpeACcTBA IS TeKYLero KOHTPOJIsl yCleBaeMOCTH U MIPOMeKyTOYHO

aTTeCTalluu



4.1 @DoH/1 OLIEHOYHBIX CPEJCTB ISl MPOBeAeHNs TEKYIeH aTTecTaluu

OO0s13aTeIbHBIMU TPU U3yYEHUU TUCHUTUIHHBL SIBISTFOTCS CIICAYIOIIIE BHJIBI
CaMOCTOSITENTLHOM paboThI:

- pa3bop TEOPETUUECKOTO MaTepraia o NOCOOUSIM M KOHCIIEKTaM JICKLIUH;

- CaMOCTOSTEIbHOE U3YUEHHE YKa3aHHBIX TEOPETUUYECKUX BOIIPOCOB;

- BBITIOJIHEHUE JTA0OPATOPHBIX PadoT.

JlaGopaTropHble 3aHATUSA

JlabopaTopnasi pabora Ne 1

N3ydenue noteHmnuana nokos

Lenp paboTsr:

- OmpeAenuTh C TIOMOIIBIO JBYX XJIOPHA-CEIEKTHUBHBIX 3JEKTPOAOB Pa3HUILY
MOTCHIIMAJIOB KOHIIEHTPAIMKM JABYX Pa3UYHBIX OJJICKTPOJIMTOB, pa3JCICHHBIX MeMOpaHOH
(zemnodan UM KaTUOHONPOHUIIaeMasi MeMOpaHa), U U3MEPUTh MIJLJIUBOJIILTMETPOM. 3HAUCHUS,
MOJTyYEHHBIC B XOJIE SKCIIEPUMEHTa, CPABHUTH CO 3HAYCHUSIMH, MTOJIYYCHHBIMH MaTEMATHUECKUM
MyTEM.

Conepsxanue oT4era.

[TonpoOHBI  MHUCHMEHHBIM  OTYET, COJAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHHS, HEOOXOIMMBbIE TEOPETHYECKHUE CBEICHHs, WUIIOCTPATHUBHBIA MaTepua,
MOJIyYEHHBIE  OKCIEPUMEHTANbHbIE JAHHbIe, OCHOBHBIE pACUETHBIE COOTHOUICHHS U
paccuMTaHHBIC TapaMeTpbl, HEOOXOMUMBbIC TpadUUIeCKHEe 3aBHUCHMOCTH W TaOJHIBI JaHHBIX.
AHann3 U OOBSICHEHHE MONYUYEHHBIX pe3yibTaToB. [luchbMeHHBIE OTBETHI HAa KOHTPOJBHBIC
BOTIPOCHI U 3aJ[aHVsI, IPUBEJICHHBIC B ONTUCAHUH PaOOTHI.

KoHnTponbHbIe BOIPOCHI:

1. Yro mpexacrapiseT u3 cedbs MeMOpaHa (CTpyKTypa, CBOMCTBA M YHKITUM MeMOpaH)?

2. KakoB voHHBII MexaHu3M (GOPMUPOBAHUS MEMOPAHHOTO MOTEHIMAIIA TOKOS?

3. 3a cder Kakoro mnpoiecca GopMUPYETCs] MEMOPAHHBIN MTOTEHITUAT TTOKOS?

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

5. [lepeuncnure BUAbI MOTEHIIMANA. PacCKaKuTe KPaTKo O KasKIOM.

6. [laiiTe onpeneneHue NOHIATHIO «k0dPdunineHT Tpanchepar. s yero on cimyxut?

JlaGopaTopHas padora Ne 2

Heitpocumynstop. Cunanc Bo30yxeus

ens paboTsr:

- IpU TOMOUIM MOJENIU CTPOCHHMS HEPBHOW CHUCTEMBbI H3YUUTh CIEAylollue TeMbl: 1)
MIPOUCXOXK/ICHNE MOTEHIIUAIOB JEeUCTBUSA; 2) MpeoOpa3oBaHUE MHTEHCUBHOCTH PA3/Ipa)kKeHUs B
4acTOTY NIOTEHLIMANA JEHCTBUS.

Conepsxanue oT4era.

ITonpoOHBII  NUCHMEHHBIH  OTYET, COJAEpXKAIIUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
UCCJIEIOBaHMs, HEOOXOIMMbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIM Marepual,
MIOJIyUEHHBIE  DKCIEPUMEHTAIbHBIE JJAaHHBIE, OCHOBHBIE pACUETHBIE COOTHOLIEHHS U
paccuuTaHHbIE MapaMeTpbl, HEOOXOAUMBbIe TpapUUecKHe 3aBUCHUMOCTH W TaOJMLbI JaHHBIX.
AHanu3 U OOBACHEHHE NOJIYYEHHBIX pe3ynbTaToB. [IMChbMEHHbIE OTBETHI HAa KOHTPOJIbHBIE
BONPOCHI U 3aJ[aHMsl, IPUBEICHHBIE B ONTUCAHUH PaOOTHI.

KoHTpobHBIE BOIPOCHI:

1. JlaiiTe onpenesieHNE MOHATHS «ITOTCHIUAT ACHCTBUS».

2. [lepeuncnure ¢a3pl HOTEHIMANA ICHCTBHUS.

3. Kak Bo3HHMKaeT nmoTeHuan AeucTeus?



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

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

6. UTo Takoe aKCOHHBIM XOJIMHK?

7. Kak pacupocTpaHsercs NOTeHLIUal JeHCTBUS 110 HEPBHOMY BOJIOKHY?

JlabopaTopnasi paGora Ne 3

DnexTpokapauorpadus yeroBeka

Lenp paboTsr:

- 3anucaTh aekTpokapauorpammy (OKI') cepaua, 3akpenuB JaTYUKU HA JIEBOM HOre U
o0enx pykax (amektpon Il mo DitnrxoBeny). U3yunts Gpparmentst DKI' B mporecce cepaedHbIx
cokparienuii (BosHa P, P—Q ¢bparmenT, xeny104koBbIil KoMIuieke, BoHa T).

Coneprxkanue oT4era.

[TogpoOHBI  MUCBMEHHBI  OTYET, COACPIKAIIUN  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMsI, HEOOXOIMMBIE TEOPETHYECKUE CBEICHHs, WIUIIOCTPATUBHBIA MaTepua,
MOJIyYEHHBIE  DKCIEPUMEHTAJbHbIC JIaHHBIE, OCHOBHBIE pACUETHbIE COOTHOLICHHUS U
paccyMTaHHBIC MMapaMeTpbl, HEOOXOMUMBIE TpapUUecKue 3aBUCUMOCTH M TaOJHIBI JaHHBIX.
AHanu3 U OOBSICHEHHE MOJYUYEHHBIX pe3yiabTaToB. I[luchMeHHBIE OTBETHI Ha KOHTPOJbLHBIC
BOIIPOCHI U 3aJ]aHMsl, IPUBEICHHBIE B ONTMCAHUU PaOOTHI.

KoHTponbHbIe BOIPOCHI:

1. Yro Takoe AUMOJIb U KAKOBBI €70 XapaKTEPUCTUKU?

2. Yro npezacrasiseT co00i MOTEHIMAT MO, CO3aBaeMOr0 TUMONIEM?

3. PacckaxuTe 0 pa3HOCTH OTEHIMAJIOB JABYX TOYEK, PABHOYJAJIEHHBIX OT OCHU JUIIOJSL.

4. B yem 3akitouaercsa Teopusi DUHTXOBEHA?

5. IlosicHuTe MPUHLMII BO3HUKHOBEHHUS AJIEKTPUYECKUX IMOTEHIMAIOB HAa MOBEPXHOCTU
Tena, OTPaXKaIOIIUX PACIPOCTPAHEHHUE BOIHBI BO30YKIEHUS B CEPIIIE.

6. Kakue cymecTByroT BUbl OTBEICHUH ?

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

8. HazoBuTe KitoueBbie (GakTOpbI, BIUSIONINE HA JUIMTENbHOCTS HHTEpBaia QT.

JlabopaTopnasi padora Ne 4

doHokapauorpadus: ucciegoBaHue cepaeuHo-cocyauctoit cucremsl (PKI')

ens paboTsr:

- TPOBECTH M3MEPEHMsI IyJibCa CEPAEYHO-COCYIUCTOM CHCTEMBl B pa3iINYHBIX €€
ydacTkax. MI3MepuTh 4acToTy myJibca IpU pa3iINyHbIX YPOBHIX HArpy3KH.

ConepxaHue oT4era.

[lonpoOHBIM  MHUCBMEHHBIM  OTYET, COAEpXKAIIUKA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIIOBaHMsI, HEOOXOIMMBbIE TEOPETUYECKUE CBEJEHHs, WUIIOCTPATUBHBIA Marepua,
MOJIyUEHHBIE  DKCIEPUMEHTAlbHbIE JaHHblE, OCHOBHBIE pacueTHblE COOTHOLICHUS U
paccuMTaHHbIE MapaMeTpbl, HEOOXOJUMbIe TpapUuUecCKUe 3aBUCUMOCTH M TaOJMIbI JAHHBIX.
AHanu3 M OOBSICHEHHME MOJIyYEHHBIX pe3yibTaToB. [IuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OITMCAHUHN PaOOTBHI.

KoHTposibHBIE BOIIPOCHL:

1. Yro Takoe mysbc, 4acTOTa MyJIbCca U pUTM Iyjbca?

2. Ilepeuncnure nmapaMeTpsl, BIUSIONIAE HA YACTOTY MYyJIbCa.

3. JlaliTe omnpenenceHUe MOHATHIO «UIyM» CEpALA, IPUBEIUTE OCHOBHBIE €r0
XapaKTepUCTUKU U KJIacCU(UKAIIHIO.

4. KakoBbI CTENIEHM HHTEHCUBHOCTHU LITYMOB cepaua?

5. B 4em oTii4Ke CUCTOTMYECKUX IIIYMOB OT JUACTOINYECKUX?

6. PacckaxxuTe 0 reHe3e IIyMOB.

7. B yem cyTh poHokapaunorpapun’?

8. ConmepxxarenbHo oxapakrepusyite ToHbl Ha @K', HapuCyiTE M ONUIINTE PUCYHOK.



9. IlpuBeaure GopMyity 4acTOTHI Iynbca. [t yero oHa Hy»xHa?
10. Ilepeuncnure 3a001€BaHUS CEPACTHO-COCYTUCTON CUCTEMBI.

JlabGoparopHnasi padora Ne 5

N3mepenne KpoBSTHOTO AABJICHUS

Iens paboThI:

- IPOBECTH M3MEPEHUS KPOBSHOTO NaBieHus. [locTpouTs rpaduk U3MEpEeHUs: KPOBSIHOTO
nasienust. OnpenenuTb 3HaU€HUEe CUCTOJIMYECKOTO U IMaCTOIUYECKOTO JTABICHHUS.

Coneprxkanue oTyera.

[TogpoOHBI  MUCHPMEHHBI  OTYET, COACPIKAIIUH  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAHMSI, HEOOXOIMMBIC TEOPETUYCCKUE CBEACHHS, WJUTFOCTPATUBHBIA Marepual,
MOJIyYEHHBIE  DKCHEPUMEHTANbHbIE JaHHbIE, OCHOBHBIE pACUETHbIE COOTHOUICHHS U
paccuuTaHHBIC MAapaMETPbl, HEOOXOAUMBbIC TpadUUEeCKHEe 3aBHCHUMOCTH W TaOJHIBI JaHHBIX.
AHanu3 U OObBSICHEHHE MOJYUYEHHBIX pe3yiabTaToB. [luchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOTIPOCHI U 3aJ[aH¥sI, IPUBEICHHBIC B ONTUCAHUH PaOOTHI.

KoHnTpoibHbIe BOIPOCHI:

1. Yro Takoe KpoBsiHOE JaBiieHuE?

2. [laiiTe onpenelieHre NOHATHIO «apTepHallbHOE JIaBJICHHE).

3. Ot 4yero 3aBUCHUT apTepUaIbHOE IaBJIeHUE?

4. Tlepeuucnure npuOOpHI, MO3BOJIAIOIIME OIPEACTUTh KpPOBSHOE [aBieHHE. YTO
o0o3HavaeT nmokaszanue npudopa 120/90?

5. JlaiiTe onpeneneHus MOHATUSAM «CHUCTOJNIA» U «IHACTOIIAY.

6. OT 4yero 3aBUCUT UHTEPBAJI BPEMEHH MEX]1y U3MEPEHUSIMH apTEPUATBHOTO 1aBJICHUS?

7. B yeM uzMmepsieTcs gaBiaeHue?

8. UTo 03HAYaeT TEPMUH «IMACTOJIUYECKOE TABICHHUE)?

9. Kakum 0Oosne3HsiM cooTBeTCTBYIOT naBneHus Boime 140/90 u nuxe 90/507?

10. JlaiiTe onpeneneHue MOHATHIO «I1yJIbCOBask BOJIHAY.
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Onexkrpomuorpamma. CokpallleHue MycKyinoB. bunerncel. MycKyabHbIE NOTEHIIMAIIBI

ens paboTsr:

- W3y4yuThb MeToJ dnekTpomuorpaduu. [lomyduTs sreKTpoMHOTpaMMy dYelOBEKa B
COCTOSIHMHM TIOKOSI M TIPU MBIIIEYHOM Yycwiuu. M3meputh dactoty u ammumryny OMIT mpu
MaKCUMaJIbHOM COKPAILIEHUH.

Conepsxanue oT4era.

[TonpoOHBII  NUCHMEHHBIH  OTYET, COJAEpXKAILUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
WCCJICIOBaHMS, HEOOXOAMMBbIE TEOPETHUYECKHE CBEACHHS, WUIFOCTPATUBHBIN  MaTepHall,
MOJIy4YeHHBbIE  SKCIEPUMEHTAJIbHBIE JIaHHbIE, OCHOBHBIE pPACUETHBIE COOTHOILIECHUS U
paccuuTaHHBIE TapaMeTpbl, HEOOXOAUMbIe TpadUUECKHe 3aBUCHMOCTH M TAOJMIIBI JTaHHBIX.
AHann3 U OOBSICHEHHE TMONYUYEHHBIX pe3yiabTaToB. [luchMeHHBIE OTBETHI Ha KOHTPOJLHBIC
BOIIPOCHI U 33JIaHUs, IPUBEJCHHBIC B OMUCAHUH PAOOTHI.

KoHTposbHbIE BOTPOCHI:

1. Yro nexut B ocHOBE (pu3nuecKkoil paboTOCIOCOOHOCTH YeaoBeKa?

2. Kakue ¢pyHKIMH BBITTOTHSAET KUCIOPO]] B OPraHU3Me P MBIIIEYHOU padboTe?

3. CKOJBKO MBIIIIL B TEJIE YEJIOBEKa?

4. KakoB MeXaHM3M COKpAILEHUS TJAAKUX MbIII? YKaXUTE€ pOJib BTOPUUYHBIX
nocpeAHUKOB. B uem 3akioyaroTcs papMako- U 3JEKTPOMEXaHUUECKOE COMpshKeHne?

5. KakoBa poib MOHOB KalibliMsl B MPOLIECCE MBIIIEYHOro cokpamieHusi? KakoBa ponib
AT® nns nesrenbHocTH MbIII? ComepKaTeIbHO OXapaKTEPU3YHTE MPOIECC MBIIIEUHOTO
paccrnabiieHusl.

6. [Torenuuman neicTBUs, MIOHHBIE MEXAaHU3Mbl BOSHUKHOBEHHSI.

7. IlepeurcnuTe OCHOBHBIE YACTU MBILILIBI.



8. Ilepeuncnure GyHKIIUN MBIIII.

9. KakoBo cTpoenue, Tonorpadgus u GyHKIIUH ITOMIEPEIHOIIONIOCATON MYCKYIaTyphl?

10. YUto Takoe KOMIO3UITUS MBIIIIIL?

11. IIpuBeauTe peKUMbI U TUIIBI MBIIICYHBIX COKpalleHui. KakoBa 3aBUCUMOCTh MEXIY
CUJION COKpAIIEHMsI MBIIIIBI U CKOPOCTBIO €€ YKOpOUEHUs?

JlabopaTopnasi padora Ne /

Pednekc pactskeHus u onpeneiaeHre CKOPOCTH MPOBOAUMOCTH

Lenp paboTsr:

- BbI3BaTh pe(IeKC PacTsHKEHUS B MBIIILAX TOJEHH MOCTYKMBAHUEM IO aXUJUIOBOMY
CYXOXKWIHIO (peduiekc axXWJIOBOTO CYXOXKHIINS). 3amucarh OOIIMil MOTeHIHAN JCHCTBUS U
OTIpEIeNIUTh JIATEHTHBIN nepuo pediexca U CKOPOCTh TPOBOAUMOCTH.

Coneprxkanue oT4era.

[TogpoOHBI  MUCBMEHHBI  OTYET, COACPIKAIIUN  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMsI, HEOOXOIMMBIE TEOPETHYECKUE CBEICHHs, WIUIIOCTPATUBHBIA MaTepua,
MOJIyUEHHBIE  DKCIEPUMEHTAIbHbIE JJaHHbIE, OCHOBHBIE pacCUYeTHbIE COOTHOILIEHUS U
paccyMTaHHBIC MMapaMeTpbl, HEOOXOMUMBIE TpapUUecKue 3aBUCUMOCTH M TaOJHIBI JaHHBIX.
AHanu3 U OOBSICHEHHE MOJYUYEHHBIX pe3yiabTaToB. I[luchMeHHBIE OTBETHI Ha KOHTPOJbLHBIC
BOIPOCHI U 3aJ]aHMsl, IPUBEICHHBIE B OIUCAHUU PaOOTHI.

KoHnTpoibHbIe BOIPOCHI:

1. Uto nipeacTaBisieT U3 ceOsi MblllIeYHAst aKTUBHOCTh?

2. OnuiuTe CTpOeHHUE capKkoMepa.

3. Yro Takoe anekTpoMuorpadus, JIeKTpoOMHOrpaMmma’?

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

5. JlaiiTe onpeneneHus MOHATUIM «pedaeKey», «pedaeKe pacTAKEHUS MbIIILb», «BpEMs
pedaekcay.

6. Uro npexacrapiseT u3 ce0s aXWIJIOBO CyXOxXuiue?

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

8. Uro sBnsercs npuunHoi 3pdexra Engpammka?
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N3ydeHne 4acTOThI CIMSIHUS U BEPXHETO MOPOTa CIBIIIMMOCTH METOAOM ay/IMOMETPUU

[enb paboTHI:

- ONpEAETUTh YacTOTYy CIMSHUS UM BEPXHUH aKyCTHYECKHIl mopor wucmeityemoro. Ilpu
IIOMOLIY TE€HepaTopa CHUHYCOMJAJIbHBIX BOJIH M HAYIIHMKOB IOJATh pa3jIM4YHbIE CUTHAJIBI C
HUKHUM U BEPXHUM IOPOTOM CIIBIIIUMOCTH UCHIBITYEMBIM.

ConepxaHue oT4eTa.

[lonpoOHBIM  MHUCBMEHHBIM  OTYET, COJAEpXKAIIUKA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIIOBaHMsI, HEOOXOIMMBbIE TEOPETUYECKUE CBEJEHHs, WUIIOCTPATUBHBIA Marepua,
MOJIyUEHHBbIE  DKCIEPUMEHTAlbHbIE JIJaHHbIE, OCHOBHBIE pACUETHBIE COOTHOLICHHUS U
paccuMTaHHbIE MapaMeTpbl, HEOOXOJUMble TpapUuUecKUe 3aBUCUMOCTH M TaOJMIbl JAHHBIX.
AHanu3 M OOBSICHEHHE MOJIyYEHHBIX pe3ysibTaToB. [IucbMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OMIMCAaHUHN PaOOTHI.

KoHTposibHBIE BOITPOCHL:

1. Yto Ha3bIBatOT aOCOIIOTHBIM IOPOTOM CITYXOBOM UyBCTBUTEIBHOCTHU?

2. Onumure Npupoay 3ByKa.

3. Kakumu Qu3nuecKkumMu napaMmeTpamMu XxapakTepusyercs 3ByK?

4. Kako# quarna3oH 3ByKOBBIX YaCTOT BOCIPUHUMAET YXO YeJIOBEKa?

5. Yro Takoe aynuomeTpus?

6. [IpuBenute 3axoH Bebepa-Dexuepa.

7. KakoBbI €IMHULIBI U3MEPEHUSI YPOBHEN MHTEHCUBHOCTH U I'POMKOCTH 3BYyKa?



8. Kak B MCIUIMHC HUCITOJIB3YIOT 3BYKOBBIC MCTOABI UCCIICAOBAHUS.

JlabopaTopnasi padora Ne 9

Omnpenenenue NoJjst 3peHust YelloBeKa

Henp paboTsr:

- OINpPENeNUTh I0JI€ 3PEHUs MPaBOro M JIEBOIO Ia3a Juii Oeroro, CHHEro, KpacHoOro u
3eneHoro. OnpenenuTh J000H HETOCTATOK 3peHUs (CKOTOMa), PacIlOIOKEHHUE CIICTIOTO ISITHA
(Touku 3puTEnbHOrO HepBa). OnpenenuTh CTENeHb MOoJIA 3peHUs OOOMX IVIa3 U IOJI0KEHHUE
CJIETIOTO MSATHA IPU MOMOILY IEPUMETPA.

ConeprxaHue oTyera.

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COAEpPXKAIUUKA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMsI, HEOOXOIUMBIE TEOPETUYECKUE CBEJIEHMs, WUIIOCTPATUBHBIA Marepua,
IIOJIyUEHHBIE  JKCIEPUMEHTAIbHbIE JIAaHHbIE, OCHOBHBIE pACUETHbIE COOTHOLIECHHUS U
paccuMTaHHbIE IapaMeTpbl, HEOOXOAUMbIE I'papUUeCKUe 3aBUCUMOCTH M TaOJMIbI JAHHBIX.
AHanu3 U OOBSICHEHHME IOJIyUYEHHBIX pe3yibTaToB. IIuchbMEHHBIE OTBETHI HAa KOHTPOJIbHBIE
BOIIPOCHI U 331aHUs, IPUBEJICHHBIC B OIIMCAHUU PaOOTBHI.

KoHTposibHBIE BOIIPOCHI:

. OOBsicHUTE NPUHIMIT PAaOOTHI CEHCOPOB IJ1a3a.

. Kakoit quana3on ajivH BOCIIPUHUMAEMBbIX BOJIH?

. C noMo1pr0 Kakoro npudopa OCyuiecTBISIOT U3MEPEHHE OIS 3peHus?

. CKOJIbKO THUIIOB PELIENITOPOB IPUCYTCTBYET B UEJIOBEUECKOM TJ1a3y?

. UTo Ha3bIBaeTCs 10JIeM 3peHus; noueM oo3opa?

. Kak pacnpenenensl ko60uKky Ha ceTyaTke ria3a’?

. Kak mensiercst pazmep 1oiist 3peHus AJ1s pa3HbIX BOCOPUHUMAEMBbIX [[BETOB?
. laiiTe onpeneneHre TEpMUHY «CIIEIOE IISTHO.

9. Kakue odranbmonornyeckue OO0JIE3HW MOXKHO BBISIBUTH, HU3MEpsis I0JIE 3PEHUS
yesioBeka?

0NN DN KW

JlabopaTopnasi pa6ota Ne 10

Bpewmsipaszpematonias criocoOHOCTh YEJIOBEYECKOTO IJ1a3a

ens paboTsr:

- ONpPENeNuTh YacTOTy MEpLAHUs CTUMYJISITOPHOIO HCTOYHHMKA CBETAa, NMPU KOTOPOM
BO3HHMKAET BIIEYATIICHHE HEMPEPHIBHOIO cBeTa. M3MEeHuTh XO0a Jyda CBETa MPU TOMOIIU
nepumerpa. Onpeaenuts MOPOr YaCTOThI CIMSHUS MEJIbKAaHUW JJI JIEBOTO U IPaBOro rja3a
OTHOCHUTEJILHO HaIpaBJICHUs MaJeHUsI CBETOBOTO BO3OYAUTEIS U COCTOSTHUE aJanTal[iu TJ1a3.

ConepxaHue oT4era.

[lonpoOHBIM  MHUCBMEHHBIM  OTYET, COAEpXKAIIUKA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMsI, HEOOXOIMMBbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIM Marepual,
MOJIYYCHHBIE  OKCIIEPUMEHTAJIbHBIE JIaHHBIC, OCHOBHBIE pAaCUETHBIE COOTHOIIEHUS U
paccuuTaHHBIE MapaMeTpbl, HEOOXOJAUMbIe Tpauueckue 3aBUCHMOCTH U TaONUWIbl JaHHBIX.
AHanmu3 W OOBSCHEHHE TOJYYEHHBIX pe3ynbTaToB. [IMChMEHHBIE OTBETHI Ha KOHTPOJIbHBIC
BOMPOCHI U 3aJ[aH¥sl, IPUBEICHHBIE B OTUCAHUH PAOOTHI.

KoHTposibHBIE BOIIPOCHL:

1. Yro npezacrasisieT coboi riaas?

2. B kakoit oGmactu pacmoyio)KeH MaKCUMyM HEMPEPBIBHOTO CIIEKTPAa YEIOBEUYECKOTO
rinaza’?

3. OT 4Yero 3aBUCHUT YacTOTa CIUSHUA MenbkaHuii? Korma oHa mmeeT MaKCUMalIbHOE
3Ha4YeHUE?

4. KakoBa macca ria3zHoro s0aoka?

5. HazoBuTe /1Ba mostoca, KOTOPBIE BBIICTSIOT B TJIA3HOM SIOJIOKE.

6. UTo Ha3BIBaeTCsl IKBATOPOM IIIa3HOTO sI010Ka?

7. I3 4ero coCTOUT Ti1a3Hoe S0710K0?



8. UTo Takoe aKKOMO/IAIMOHHBIN (TIPUCTIOCOOUTEINBHBIN) anmapat?

9. Urto npeacTaBisieT co0oit 3pavok?

10. VYkaxure HHTEpBaJIbl, B KOTOPBIX HW3MEHSETCA YacTOTa CIHSHMS IJia3a,
a/IalITUPOBAHHOTO K CBETY, TEMHOTE.
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IIpoBepka peakIMOHHOM CIIOCOOHOCTH YeIOBEKA

ens paboThI:

- U3MEPUTDH BPEMs PEAKLIMU YEJIOBEKA, U3MEPUTH BPEMsI IPOCTOS IIPU MPOBEPKE PEAKLIUH.
[TpoananusupoBarh nepexoqHoi pexuM. OmnpenenuTs HNOPOroBYIO YacTOTy pa3ipakKUTelIs.
W3yuuTh BIUSHUE OIyMa U QJIKOTOJI HA PEAaKIIHOHHYIO CTIOCOOHOCTD.

ConeprxaHue oTyera.

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COAEPXKAIUMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMsl, HEOOXOIMMBbIE TEOPETUYECKUE CBEJIEHMs, WUIIOCTPATUBHBIA Marepua,
[IOJIyUEHHBIE  AKCIEPUMEHTAIbHbIE JaHHbIE, OCHOBHBIE pACUETHbIE COOTHOLICHUS U
paccuMTaHHbIE IApaMeTpbl, HEOOXOAUMblE I'papUUeCKUe 3aBUCUMOCTH M TaOJMILbI JAHHBIX.
AHanu3 U OOBSICHEHHME IOJIyYEHHBIX pe3yibTaToB. IIuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHbIC B OIIMCAHUHU PaOOTBHI.

KoHTposibHBIE BOIIPOCHL:

1. Yro Takoe nBUraTeNbHAs peakLUs YenoBeKa?

2. JlaifTe onpeneseHne peakliMOHHOM CIIOCOOHOCTH Y€I0BEKa.

3. Ha3oBuTe /1Ba OCHOBHBIX THIIa IPOCTOM JBUTaTEILHONW pEeaKLnu.

4. Kakue (akTopsl BIUAIOT HA CKOPOCTh PEAKIINU YeT0BeKa?

5. Kak omnpenensercs moporonast yacrora?

6. Uto npexacrapiseT coO0l BpeMsl CIIEKEHUS?

7. Yto nipeAcTaBisieT co00i BpeMs IpoCcTos?

8. B kakux mpenenax xKoyeOaeTcsl 3HaueHne BpEMEHHU MPoCTos?

9. HazoBuTe cocTapistonine OM0JIOrHYeCcKOro KOHTypa ylpaBieHusl.

10. Yto Takoe kpuBas peakuun? KakoBo ee Ha3HaueHuUe?
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OnexTpookynorpadus

ens paboTsr:

- 3aMcaTh U3MEPEHUE DIIEKTPUUECKOIO TOJIs, BBI3BAHHOE JIBUKEHUEM IJIa3 IIPU YTCHUH,
UCTIONB3YSl  DJIEKTPOJIbI, TPUKPEIUICHHBIE K  KOxke B obOmactu ria3.  [lomyuuts
AJIEKTPOOKYJIOTpaMMYy Yy B3pOCIIOTO 4YeJoBeKa, O-JIeTHero pebGeHKa W, €Cld BO3MOXKHO, Y
YyelioBeKa, 00JIaJalollero TEeXHUKOM ckopouTeHHs. OILEHUTh CKOpPOCTb TOPH30HTAJIbHOTO
JBUKEHMS I71a3, PACCUUTATh IIEPUO.

Conepsxanue oT4era.

ITonpoOHBII  NUCHMEHHBIH  OTYET, COJAEpXKAIIUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
UCCIIEIOBaHMSI, HEOOXOIMMBbIE TEOPETUYECKHUE CBEICHMs, WUIIOCTPATUBHBIN Marepuail,
IIOJIyYEHHBIE  DKCIEPUMEHTAIbHbIE JAaHHBIE, OCHOBHBIE pAaCUETHbIE COOTHOLICHMS U
paccurMTaHHBIE TapaMeTpbl, HeoOXoauMble TpapuUecKHe 3aBUCHUMOCTH W TaOJNMIbI JaHHBIX.
AHanu3 U OOBACHEHHME NOJYYEHHBIX pe3ynbTaToB. [IMChbMEHHbIE OTBETHI Ha KOHTPOJbHBIE
BONPOCHI U 3aJ[aHMsl, IPUBEICHHBIE B OTUCAHUH PaOOTHI.

KoHTpobHBIE BOIPOCHI:

1. Uto Takoe anexkTpookynorpadus?

2. KakoBbI BO3MOXKHOCTH UCIOJIB30BAHUS HIIEKTPOOKYIOrpadguu B MeauuHe?

3. B ueM cyTb anekTpooKynorpammel? KakoBsl METO/BI €€ perucrpanuu’?

4. Kakue npo1iecchbl OTpakaloT CBETOTEMHOBBIE KoJeOaHMs?

5. Pacckaxxute 0 poJiu 3JEKTPOOKyIorpaduu B AMArHOCTHUKE 3a0071€BaHUN TUTMEHTHOTO
AIUTENNS CETYATKU U XOPOUIEH.



6. [lepeuncnure cocyaucToie 3a00ICBaHMS CETYATKH.

7. Uto BIUsET HA OCHOBHBIE aMIUIUTYJIHbIE, BPEMEHHbIE 1 OTHOCHTENIbHbBIE MOKA3aTelH
AJEKTPOOKYIOTPaAMMBI?

8. PacckaxuTe 0 cCOCyIUCTBIX 3a00JIEBaHUSAX CETYATKH.
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N3mepenue yacToThl IbIXaHUs

ens paboThI:

- OIPENEIUTh, KaK 3aBUCUT KOJIMYECTBO BJIOXOB B €IMHHUIY BPEMEHHU OT CIEIYIOIIMX
(dakTopoB: 00bEMa JETKUX, COCTOSIHUA 37J0POBbS M HAarpy3ok. MI3MepuTb M CpaBHUTH 4acTOTy
JBIXaHUS /10 U TI0cie (PU3NYECKUX HArpy30K.

Conepxanue oTuera.

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COAEPXKAIUMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMsl, HEOOXOIMMBbIE TEOPETUYECKUE CBEJIEHMs, WUIIOCTPATUBHBIA Marepua,
IIOJIyUEHHBIE  OKCIEPUMEHTAIbHbIE JIAHHBIE, OCHOBHBIE pACUETHbIE COOTHOLICHHUS U
paccuMTaHHbIE IApaMeTpbl, HEOOXOAUMblE I'papUUeCKUe 3aBUCUMOCTH M TaOJMILbI JAHHBIX.
AHanu3 U OOBSICHEHHME IOJIyYEHHBIX pe3yibTaToB. IIuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBE/ICHHBIE B OIIMCAHUU PaOOTHI.

KoHTposibHBIE BOIIPOCHL:

. JlaiiTe onpezneneHne paBHOMEPHOMY HOPMaJIbHOMY JIBIXaHUIO.

. Ha xakue nBa Buaa pasnensercs AblxaHue?

. UTo NMpoMCXOAUT P HOPMAJIBHOM JAbIXaHUH?

. YTO nMporCcXOUT NpY NOBBILIEHHOM AbIXaHUU?

. JlaiiTe onpeneneHue 4acTOThI IbIXaHU.

. Ilepeuncnure JaTYNKN YaCTOTHI AbIXAHMUSL.

. KakoBbI OTIIMYNTEIbHBIE IPU3HAKY JaTYMKOB YACTOTHI IbIXaHUsA?

. Kakue ¢pyHKIIMM MOMIUMO H3MEpPEHHSI YaCTOTHI IBIXaHHS BBITOIHSIOT JaTIYHKU?
. B 4yem rnaBHOe oTIM4Me MeX1y HOPMAJIBHBIM U ITOBBIIIEHHBIM JIbIXaHUEM?

10. Yo Ha3bIBaETCS AKTOM JIBIXaHHS?

11. OnumuTe JBMKEHUE BO3/yXa B JIETKUX MPU ABMXKEHUH AUa(parMsl.

12. C uyeM cBsf3aH HEJNOCTAaTOK JUAPpParMaibHOTO JBIXaHUS TPH TOBBIIICHHOM
notpelieHnu Kuciaopoaa?

OO ~NOoO 0T WN -
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WonHast npoHHU1IaeMOCTh KJIIETOUHON MeMOpaHbl

[enb paboThI:

- U3YYUTh TPAHCIIOPT BEILIECTB Yepe3 KJIETOUHYI0O MEMOpaHy.

ConepxaHue oT4eTa.

[lonpoOHBIM  MHUCBMEHHBIM  OTYET, COJAEpXKAIIUKA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIIOBaHMsI, HEOOXOIMMBbIE TEOPETUYECKUE CBEJEHHs, WUIIOCTPATUBHBIA Marepua,
MOJIyUEHHBIE  DKCIEPUMEHTAlbHbIE JaHHbIE, OCHOBHBIE pacueTHblE COOTHOLICHUS U
paccuMTaHHbIE MapaMeTpbl, HEOOXOJUMble TpapHUUecCKUe 3aBUCUMOCTH M TaOJMIbI JAHHBIX.
AHanu3 M OOBSICHEHHE MOJIyYEHHBIX pe3ysibTaToB. [IucbMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OMIMCAaHUHN PaOOTHI.

KoHTposibHBIE BOITPOCHL:

1. KakoB HOHHBIN MexaHU3M (pOpMUPOBaHUS MEMOPAHHOTO MTOTEHIIMAA MTOKOs?

2. 3a cyeT Kakoro nporecca GopMUPYETCS] MEMOPAHHBIN MTOTEHITUA TIOKOS?

3. Onumure crpoeHue MeMmMOpaHbl BO30YIMMBIX KJIETOK: MOHHBIX KaHaJOB, MOHHBIX
MOMII.

4. Kakue cymecTByIOT BU/bl TOTeHIHaNa? PacckakuTe o KakaoM KpaTKo.

5. Haiite onpenenenue ko3 dummerty tpancdepa. s gero on cayxut?

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



7. YTo npeAcTaBiIsIoT co00i OCMOTHYECKHE MPOLECChI?
8. B ueM 3akmrouaeTcsi CynHOCTh UCKYCCTBEHHON KJIETOYHOM MEMOpaHbI?
9. YeM 0TIM4AIOTCSI JUIUAHBIE IOPBI OT OEJIKOBBIX KaHAJIOB?
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PerynupoBanue TemiiepaTyphbl Tella 4YeIOBEKa

Lenp paboTsr:

- TOCTPOUTh KpHUBBIE, JAEMOHCTPUPYIOIIME PETYIMPOBAHHE TEMIIEpAaTypbl Teja.
[Tpoananu3upoBaTh pazIUYHbIE KPUBBIE, XapaKTep KOTOPBIX 3aBUCUT OT YCIOBUI Ha pyke
UCIIBITYEMOTO.

Coneprxkanue oT4era.

[TogpoOHBI  MUCBMEHHBI  OTYET, COACPIKAIUN  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMsI, HEOOXOIUMBIE TEOPETHYECKUE CBEICHHs, WUIIOCTPATUBHBIA MaTepua,
MOJIyYEHHbIE  JKCIIEPUMEHTAJIbHBIE JIAHHBIE, OCHOBHBIE PpACUETHBIE COOTHOILIECHHS U
paccuMTaHHBIC TMapaMeTpbl, HEOOXOAMMbIE TpapUUECKUEe 3aBUCUMOCTH M TaOJHIBI JaHHBIX.
AHanu3 U OOBSICHEHHE MOJYUYEHHBIX pe3yiabTaToB. [luchMeHHBIE OTBETHI Ha KOHTPOJIbHBIC
BOIIPOCHI U 3aJ]aHMsl, IPUBEICHHBIE B ONIUCAHUU PAaOOTHI.

KoHTtposibHbIE BOTPOCHI:

1. M300pa3ute NpoCTEHIIYIO CXEMY CHCTEMBI TEPMOPETYIISIIUH YeTOBEKa.

2. JlaitTe onpeaesneHue spa.

3. Yro siBisleTCs BaXKHBIM KPUTEPUEM Il OLIEHKU XUMUYECKOW TEPMOpPETyIsauu?

4. HazoBuTe Ba TUIIA TOTOBBIX JKEJIE3.

5. B pe3ynbraTe uero u3MeHseTcs MHTEHCUBHOCTh XUMUYECKOW TepMOpErysunun?

6. Uto Takoe TeMriepaTypHas agantauus’?

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

8. [IpuBeuTe mpuMep nepudepruaecKux perenTopoB.

9. Ot yero 3aBUCUT TeEMIEpATypa KOXKH?

10. KakuM 3aKOHOM BBIpaXaeTcsi 3aBUCUMOCTh CKOPOCTH XMMHUYECKHX peakuuii? B uem
OH 3aKJIIo4aeTcs?

Metoauyeckue ykasaHus K J1a0opaTopHbIM padoTam

Y4eOHO-METONUYECKUI MaTepuan MpelCTaBlIeH OMHCAHUSIMH JabopaToOpHBIX padoT,
JTAt0TCsl 001IMe PEKOMEHJAIMH IO BBIITOJIHEHUIO, O(POPMIIEHHIO U 3alUTE JJAOOPaTOPHBIX padoT.
JlanHoe  OOCTOSITENBCTBO  MpEATNOJaraeT  ONpenei€HHbIH  00BEM  CaMOCTOSATEIbHOU
TEOPETHUECKOM paboThl CTYACHTOB Kak Mo (u3uke, Tak U 1mo Ouonoruu. CrenoBareiabHO,
yueOHBI MaTepHuall, 000pyJOBaHHE U BBIYUCIECHUS B JIaDOPaTOPHBIX PabOTax IOMKHBI OBITH
MOCUJILHBIMH JUISI KX CAMOCTOSTSILHOTO OCBOCHHS.

Onucanus 1a00paTOPHBIX pabOT colep:kaT TOT MUHUMYM TEOPETUYECKUX CBEIEeHUH, Oe3
KOTOPOT'O0 HEBO3MOXKHBI U3JIOKEHUE IKCIIEPUMEHTATBLHON METOIMKH M CO3HATENIbHAS TTOCTAHOBKA
onbIToB. CTYAEHTHI [OJDKHBI 3apaHee O3HAKOMUTHCS C OMUCAHUSAMH paboOT W U3Y4YHUThH
COOTBETCTBYIOIINI TEOPETUYECKUN MaTeprall.

[IpoBenenne Bcex 3aHATHI  JaOOpPAaTOPHOTO TMPAKTHKyMa MPEIyCMOTPEHO B
CIIENUATIM3UPOBAHHBIX ~ YYEOHBIX  JTAOOpATOpHsIX, CHAOKEHHBIX BCEM  HEOOXOJIMMBIM
0o0opy/sOoBaHWEM M JKCIEPUMEHTAIbHBIMUA YCTaHOBKaMH Uit (P (HEKTUBHOTO BBIMTOIHEHUS
COOTBETCTBYIOIINX JTAOOPATOPHBIX padoT.

Kaxxnas nmaboparopnas paboTa MOMKHA BOCIHPHHHMATHCS CTYJASHTOM KakK HeEOOIBIIOe
CaMOCTOSITEIbHOE Hay4YHO€ WCCIEOBaHUE, HAIPaBICHHOE Ha TMPOBEPKY TEOPETUUECKHUX
MMOJI0XKEHHUH.

[Tepen HayaoM paGOTHI C TOMOIIBIO HECKOJIBKUX MPOCTHIX OIMBITOB, PE3YIbTAT KOTOPHIX
MOKET OBITh 3apaHee HaASKHO TMpeAcKa3aH, HEOOXOAUMO YOEeIUThCS B HUCIPABHOCTH



anmaparypel. B ciydae HeucrpaBHOCTH NPUOOPOB WM YCTAaHOBKH CIEAYET HEMEJICHHO
COO00ITUTH 00 ATOM JIAOOPAHTY WIIH MPETOAaBaATENIO.

N3mepennss JOJKHBI MPOBOJUTHCS C MAaKCUMAJIBHOM TOYHOCTHIO. ECIM B MOJy4eHHBIX
JaHHBIX HMeeTcs OonbpIIMi pa30dpoc, Jiydnie MonpoOoBaTh HANaJAWTh YCTAaHOBKY WM Ooliee
THIATETFHO MPOBOJUTH SKCIIEPUMEHT, YEM MPOU3BOIUTH JJIMHHBIA PSII U3MEPEHUH.

VYka3bIBaTh pa3MepHOCTH (PU3MUECKUX BEITMYHH U MPOBOJUTH PACUETHI CIEAYET B OJTHOM
cucreme (CH).

[Toctpoenue rpaguKoB U MepBble OLEHOYHBIE PACUETHl HEOOXOUMO MPOBOIUTH MO XOAY
AKCIIEPUMEHTA MIIU CPa3y K€ IMOCJIe HEero. DTO MO3BOJHUT HCKIIOYUTH IPyOble MTPOMaxu, a Mpu
HEO0OXOIUMOCTH MOBTOPUTH U3MEPEHUSL.

[Tocne BwIMONHEHUs 1a00OpaTOPHON pPabOTHI CieqyeT NMPUBECTH B TOPSAOK pabouee
MECTO, C/IaTh JTa0OpaHTy UITU MPENoIaBaTeNI0 BblJaHHbIE TPUOOPHI U 000PYI0BaHUE.

O0paboTka pe3ysbTaTOB JAOKHA OBITH 3aKOHYEHA J0 HAvajia BBIMOTHEHHS CIEAYIOMEH
pabotel. IIpomMexxyTouHble BBIYMCICHHUS JOJDKHBI J€NaTbCd C TOYHOCTBIO, HECKOJIBKO
MIPEBOCXOIAIICH TOYHOCTh U3MEPEHUH, 4TOOBI N30€KaTh BHECCHUS B PACUETHI TOTIOTHUTEILHBIX
OIINOOK, CBSI3aHHBIX C OKPYTJIEHUEM IPU BHIYUCIICHUSX.

[Ipy omeHke pe3ylbTaTOB HW3MEPEHHN HYKHO OBITh YBEPEHHBIM B TPAaBUIBLHOCTH
COOCTBEHHOTO pEIIECHUsI SKCIEPUMEHTAIBHON 3a/layd, a He «IOJATOHATH» pPe3yldbTaThl K
TaOJIMYHBIM JAHHBIM WM JAHHBIM, TIOJyYEHHBIM JPYTHMH dKCIIepuMeHTaropamu. [lomanTe, 9To
HAa pe3yabTaThl SKCIEPUMEHTa BIUSIOT MHOTHE (aKTOpbI, a, CIEJOBATEeNbHO, JaHHBIE,
MOJTyYCHHBIC PA3HBIMH AKCIICPUMEHTATOPAMHU, BCETJAa Pa3lIUYaAOTCS W PEIKO COBMANAIOT C
TaOJTMYHBIMH.

Bremonaennas yrabopatopHasi pabora odopMIsieTcs B TETpaad B BUIC NMUCHBMEHHOIO
otueta. PekoMmenayercs cienyromas popma 3anucy pe3yibTaToB U3MEPEHUN U BHIUMCICHUNA:

- JlaTa BBITIOJIHECHUS;

- HOMEp U Ha3BaHHUeE J1ab0paTOPHOI pabOTHI;

- 11eJ1b paboTHI;

- mpubopsl U obOopynoBaHue (A7 Kaxaoro mpubopa cienyeTr yka3aTh LEHY JeJICHHS
IIKAJTBI, 3TO HEOOXOIUMO IS pacdéra MOTrPEeITHOCTH U3MEPEHUH ),

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

- CXeMa | OTMCAHHE YKCIIEPUMEHTATLHOW YCTaHOBKH;

- ONIUCaHNe METOIUKH MPOBEICHUS IKCIIEPUMEHTA;

- TaOJUIIBI SKCTICPUMEHTATBHBIX U3MEPEHUN M PACUETHBIX BEIMUWH (KXKIask CTPOKA HITU
cTonbelr TabJIUIIbI TOJKHBI UMETh 0003HauUeHNEe (PU3NYECKON BETMYHHBI U €€ Pa3MEPHOCTD);

- DKCIIEPUMEHTAIbHBIC W PACYETHBIC TPaUKH, MPUIEM HA OCIX KOOPJIUHAT 00sI3aTSIIEHO
YKa3bIBAIOTCS OTKJIAbIBAEMbIE BEIMYUHBI U UX PA3MEPHOCTH;

- pacuér UCKOMOM (HU3HUECKOI BEIINUNHBL;

- o0mme BBIBOABI MO paboTe (aHATU3UPYIOTCS TONyYEHHBIE PE3YNbTaThl, KOTOPHIE
CPaBHHMBAIOTCS C TCOPETHYCCKHMMH WM TAOJUIHBIMU JIaHHBIMH, OOBSICHSIOTCS TMPUIMHBI
BO3MOXKHBIX PACXOXKIEHU; yKa3bIBalOTCA (hM3HUECKUE BEIUYUHBI, H3MEPEHHE KOTOPBIX BHOCUT
HauOOJBINK BKJIQJ B OOIIYIO MOTPEIIHOCTD; MPEIATal0TCs Pa3IUIHbBIE CIIOCOOBI YMECHBIICHUS
MOTPEIIHOCTH U3MEPEHUHN).

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

- CTYJICHT TPEIBABIISACT MPETOIaBaTeli0 Ha IPOBEPKY TeTPaab I Ja00paTOPHBIX padoT;

— CTYIEHT U3JIaraeT OCHOBHBIE TEOPETHYECKHE TIOJOXKEHUS, 3aKOHBI M ypaBHEHWS,
TEPMHHOJIOTHIO, METOJINKY H3MEPEHUN, OKOHYATEIBHBIA pe3yIbTaT PabOThI, OOIHE BHIBOIBI 11O
pabore;

- CTYJEHT YCTHO OTBEYAeT Ha KOHTPOJIHBIC BOIPOCHI, WMEIONIUECS B OIHUCAHUU
nabopaTopHOit paboTHI, a TaKkKe Ha JOMOJHUTEIBHBIE BOMPOCHI MPEMOJaBaTENsI IO TeMe paboThI
(HampuMep, O IPAKTUYECKOM MPUMEHEHNH M3YYEHHBIX 3aKOHOMEPHOCTEH 1 Jp.).



[IpoBepka 3HaHWII CTyACHTa OCHOBaHA Ha KOHTPOJIBHBIX BOIIPOCAX, MPUBEICHHBIX B
ONMHCaHUH PAOOTHl W JOMOJHHUTEIBHBIX BOIPOCAX, KACAIOIIUXCS COOTBETCTBYIOIIUX pa3leiioB
OCHOBHOM JUCHHUILTMHBI « OCHOBBI OMO(DU3UKIY.

B pesynprare BBINONHEHUS J1a0OpPaTOpPHBIX pabOT M WX 3alIUThl Yy CTYACHTOB
dopmupyrorcs u onenuBaroTcs Tpedyembie PI'OC u OOII no Hampasnenuro 03.03.02 dusnka
(mpodune: dynmameHTanbpHas ¢pusuka) kommnerenuun: [1K-1.

4.2 DoHJ OLIEHOYHBIX CpeacCTB AJisl MIPOBEACHUS l'IpOMe)KyTO'lHOﬁ aTrecranmum
KOHTpOJIbHLIe BOIIPOCHI U 3a{aHUSA:

He npenycmorpeno

4.3 Hepeqenb BOIIPOCOB, BLIHOCUMBIX HA 3K3aM€H

1. Omnpenenenue 6MOPU3NKU

2. Hcropus 6nodusuku

3. 3amaun OMoPU3UKU

4, Paznenst Onoduszuku

5. TepmoanHaMuka >KUBOTO 0OBEKTa

6. Yro naet TepMOJIUHAMUYECKHH MOIX0A Ui (PU3UKHU JKUBBIX CUCTEM
7. [TonsATHE O BHYTpEHHEH sHeprun

8. [IepBb1il IPUHIMI TEPMOJUHAMUKHI

9. Bropoii npuHIMn TepMOAMHAMUKH

10. OCHOBHBIE IOHATHUS XUMUUYECKOW TEPMOIMHAMUKU

11. XUMHUECKUE peaKIy P MOCTOSIHHOM JJaBJIEHUH U 00beMe.
12.  Duranenus

13. TepMOXUMHUYECKUE YpaBHEHHSI

14. OcHOBHBIE 3aKOHBI TEPMOXUMHUHU

15. Ountponus. HanpaBineHHOCTh XMMHMUYECKHX peaKLuit

16. CBobomnas sneprus ['u66ca

17. XUMUYECKUH MOTEHINAT

18. Teopema Ilpuroxuna

19. OYHKIMOHUPOBAHHE OMOIOTUYECKON CUCTEMBI

20. KauecTBeHHOE HcciieqOBaHNE KHUHETUYECKUX CUCTEM

21. XUMHUYECKOE €IMHCTBO KUBOU MPHUPOIBI

22. [TpocTpaHcTBEeHHAas CTPYKTypa MOJIEKYJIbI Oenka

23. MounekynsipHOe y3HaBaHHE

24, MeXKIIeTOUHbIE B3aUMOJICHCTBHS M MEKKJICTOUHAsI KOMMYHUKAITUS
25.  IIpocTtpaHCTBEHHast OpraHU3aIHs OMOMOIMMEPOB



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

BuyTtpennee BpalieHue 1 moBOpOTHAsI U30MEPUS
Kondopmanunonnas sueprus 0enka

CocTosiHue BO/bI B OHONOIUMEPAX

Oco0OeHHOCTH TPOCTPAHCTBEHHOM OpraHn3alui HyKJIEHHOBBIX KHUCIIOT
CrpykTypa u GyHKIHOHUPOBAHUE OMOJIOTHYECKUX MEeMOpaH
Junamuka MmemOpaH

duznyeckoe cOCTOsTHUE U (Pa30BbIe NEPEXO/IbI TUMUI0B B MEMOpaHax
MoenbHble JTUIUTHBIE MEMOPaHBI

Tpancnopr BemecTB yepe3 OMoI0rnuecKrue MeMOpaHbl
[TaccuBHBIH NEpeHOC BEIIECTB Yepe3 MeMOpaHy
Huddys3usa. 3axkon Duka

Ob6neruennas nuddysus

OunbTpanus

AKTHUBHBII TPAHCIIOPT BELIECTB

DNEeKTPOreHHbIE HOHHBIE HACOCHI

buosnekrpuyeckue noTeHIIHAIBI

[ToTenmman mokost B KJIETKax

3HaYEeHUS JIEKTPOXUMUUYECKUX TTOTCHIINAJIOB
YpaBuenue ['onpamana

VYpaBuenue Tomaca

ITorenmman nefcTBUS

JlokasibHBIE TOKH

OcHOBHBIE OCTYNAThl MOAENH XOKKUHA U XaKCIIH
Honnble kaHabl KJIETOYHBIX MEMOpaH
CokpatuTtenbHbIE CUCTEMBI MBITIICYHOU TKAaHU
OCHOBHBIE MOJIOKEHUS MOJIENIN CKOIB3ALINX HUTEH
bromexaHuka MbIIIBI

@yH/1aMEHTAJIbHBIE TTOHATUS MEXAHUKH CILTOIIHBIX CPE.l
HccnenoBanus xapakTepUCTUK COKPAILAIOIIUXCSI MBIIIIL
Kunernueckie cBOMCTBA MBITIIIEI

[Iporecc cokpalieHus KapIuOMUOIIUTA

Knaccudukanus perentopos

PenentopHsIil noTeHIMAAN

OcHOBHBIE XApPaAKTECPUCTHUKU U3TTYUCHUSA U €TI0 OMOJIOrMYECKOM aKTUBHOCTHU



61. PammoakTrBHOCTE BellecTBa

62. OKCITO3HMIIMOHHA J103a B SKCITO3UIIMOHHAs MOIITHOCTD JTO3bI
63. EcTecTBeHHBIC HCTOYHHUKY PaHAIIH

64.  IlepBuuHBIC peaKIIUU MOPAKEHUS KUBOW TKAHU

65. Panmonus Boasl

Kpurepuii oueHuBaHMsI YCBOCHHBIX 3HAHUN 00y4al0IIUXCSA

OneHka «OTJIMYHO» - BBICTABISECTCA CTYIEHTY, IIOKa3aBLIEMY BCECTOPOHHME,
CUCTeMAaTHU3UpOBaHHbIE, TJIyOOKHE 3HaHHUS Yy4yeOHOW MpOorpaMMbl AUCHMILUIUHBI U YMEHUE
YBEPEHHO MPUMEHSTH X Ha MPAKTUKE MPU PEIICHUH KOHKPETHBIX 3a/1a4;

OneHka «XOpoOILIO» - BBICTABISIETCS CTYIEHTY, €CIM OH TBEpPAO 3HAeT MaTepHall,
IPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh NOJyYEeHHbIE 3HAHUS HA MPAKTUKE,
HO JIOMYCKaeT B OTBETE WJIM B PEIICHUHU 33]1a4 HEKOTOPhIE HETOUHOCTH;

OneHka  «ydOBJETBOPHUTEIbHO» -  BBICTABISAETCS  CTYAEHTY,  IIOKa3aBLIEMY
pa3pO3HEHHBI XapakTep 3HAHWUW, HEIOCTATOYHO TMPaBUIbHBIE (HOPMYIUPOBKU Oa30BbBIX
MOHATUM, HapyLIEHUs JIOTUYECKOM IOCIENA0BATENbHOCTH B HU3JI0KEHUU IPOTrPaMMHOIO
MaTepuasa, HO MPU 3TOM OH BIIaZIce€T OCHOBHBIMH pa3jielIaMH Y4eOHOM MPOrpaMMbl B HEKOTOPOM
o0beMe, He0OXOAMMOM ISl TabHEUIIero 0O0y4eHHS U MOXKET NMPUMEHSThH TOTy4YeHHbIC 3HAHUS
1o 00pasily B CTaHIapTHOM CUTYaIlUH;

OneHka «HeyI0BJEeTBOPHTEIbHO» - BBICTABISCTCS CTYACHTY, KOTOpPBIH HE 3HAeT
00JIbIIIel YaCcTH OCHOBHOT'O COJIEp>KaHuUsl yueOHOU MPOrpaMMbl TUCIUIUIMHEI, IOMYCKaeT rpyoObie
omuOKd B (OPMYIHPOBKAX OCHOBHBIX MMOHSITHA IUCIUIUIMHBI U HE yMEET HCIOJb30BaTh
MOJIy4YE€HHBIE 3HAHMSI IPU PEIICHUH TUTIOBBIX MPAKTUYECKUX 3a]1a4.

[Ipouenypa oneHuBaHusl pe3yabTaToB OOYYEHHsS WHBAJIUAOB U JIUILl C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHUILTUHE (MOAYNIO) MpeaycMaTpUBaeT MPEIOoCTaBlICHUE
uHpopManuu B QopMax, aJanTHPOBAHHBIX K OrPAHUYCHHUSAM WX 370POBbSI U BOCIPHUATHS
uHpOpMaLUu:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17i U1 ¢ HapYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

J5is U1 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3WPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

5. IlepeyeHbr  OCHOBHOI ¥  JONOJHHUTEJbHOH  y4eOHOH  JIMTEepaTypbl,
HEe00X0IMMOM VISl 0CBOEHMSI AUCUMUILIMHBI (MOXYJIs1)

5.1 OcHoBHasi IuTEpaTypa:

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

2. banesuna, O. I1. ®usnonorus: GMOMOTEHIIMATBI U DJIEKTpUUYECKass aKTUBHOCTH
KJIETOK : yuyeOHoe mocobue i akajnemuueckoro OakanaBpuara / O. II. bamesuna, A. E.


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

laiinykos, U. FO. CepreeB. — 2-e u3f., nepepad. u qomn. — M. : U3parensctBo FOpaiit, 2015. —

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

5.2 JlonoiHUTEIbHASI JINTEpPaTypa:

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

2. Kympsmos, 1O.b.  Pammanmonnas  Ouodu3uka:  pajnoyacTOTHBIE U
MHUKPOBOJTHOBBIC DJICKTPOMAarHUTHBIC W3IydeHUus [DNeKTpoHHbIH pecypc]: yuebd. / HO.b.
Kyapsmos, }0.®. Ilepos, A.b. Pyoun. — Onekrtpon. aan. — Mocksa: ®usmariaut, 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. : CrienJIut, 2013. - 604 c. : Tabmn., wi. - bubnuorp. B
kH. - ISBN  978-5-299-00518-9 ; To ke  [DOnekrpoHHslii  pecypc]. -
http://biblioclub.ru/index.php?page=book&id=253912.

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

1. http://www.kubsu.ru/node/1145 - HudopManuoHHO-00pa30BaTEIbHBIA  KOMILIEKC
(mopran) KyoI'Y.
2. http://e.lanbook.com - DaekTpOHHO-OMOIHOTEYHAS CHUCTEMa H3IATeIbCTBa <«JIaHbY.

Hoctyn: cBoO6o HbIN (13 nokanpHOM cetu KyOI'Y); aBropr30BaHHbI (M3 BHELIHEH ceTH).

3. http://elibrary.ru/defaultx.asp - Hayunas onextponHas Oubmnoreka eLIBRARY.RU.
JocTyn: aBTopu30BaHHbIN (CBOOOHAS OHJIANH pErucTpanms).

4. http://biblioclub.ru -  DnexTpoHHO-OMOMMOTEYHAass  cHcTeMa  «YHUBEPCUTETCKas
O6ubnnoreka onnaitn». Jloctyn: cBoO6oaHBIN (U3 JoKanbHOU cetn KyOl'Y); aBropu3oBaHHbIN (U3
BHEIIHEN CEeTH).

5. http://www.netbook.perm.ru/soj.html ~ -oOpa3oBarenbHbIi  XypHaT  Ha  caiiTe
WWW.ISSep.rssi.ru;

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

CryneHTy HEOOXOJUMO O3HAKOMHTHCS C TEOPETHUYECKUM MaTepuaioM, pa3zoOpaThbCs C
MIPEAJIOKEHHBIM PEIICHUEM THUIIOBBIX MPUMEPOB, 3aTEM CaMOCTOATENBHO PEUIUTh MPUBEIEHHBIE
3amaun. EcnM cTyleHT HE CMOr MOHSATh MPHUBEIEHHBIM B YKa3aHHBIX 3aJauyHUKax paz0op
TUTIOBBIX TPUMEPOB B TOM CTEMEHH, YTOOBI CAMOCTOSITEIbHO HCIIOJBh30BATh MPEIIOKEHHBIH
QITOPUTM JIJIsl PEIICHUS 3aJaHusl, TO OH MOKET MOJIYYUTh KOHCYJIbTALUIO PEToJaBaTesl.

ConpoBok/IeHHE CaMOCTOSATEIbHON pabOThl CTYAEHTOB OPraHHW30BAHO B CIEIYIOIIHUX
dopmax:

- BBITNIOJIHEHHUE JIOTIOJTHUTENIBHBIX 3alaHuid B JTa0OpaTOpHBIX paboTax (mo wuTOoraMm
BBITIOJTHEHUS KaXKJI0M JTa0opaTOPHOM pabOTHI CTYACHT COCTABISIET MOJAPOOHBINA OTUYET, OMUPASICh
Ha KOTOPBIN JOJKEH B Oecelie ¢ Mperno/iapareieM MpoieMOHCTPUPOBATh 3HAHUE TEOPETHUECKOTO
U DKCIEPUMEHTAIBLHOTO MaTepuaiia, OTHocsimerocs k padorte. IlpoBepka 3HaHUMI cTyneHTa
OCHOBaHa Ha KOHTPOJBHBIX BOMPOCAX, MPUBEJACHHBIX B OMHCAHUU PaOOTHI U JTOTOJHUTEIBHBIX
BONPOCaxX, KacaloUuXcs COOTBETCTBYIOIIUX Pa3/IeiOB TUCIUTLIUHEI),
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- BBITIOJTHEHUE JIOMAIITHUX 33/IaHUN TI0 TPAKTUYECKUM 3aHSITHSIM.

- YCBOGHHE W JIONIOJHEHUE B pa30OHMpaeMble pa3zeibl JUCUUIUIMHBI TPA TTOMOIIY 3HAHHUN
MOJTy4aeMBIX TI0 CPEJICTBAM U3YUCHHUS PEKOMEHTyeMOH JINTEPaTyPHI.

- KOHCYJIbTAI[MHM, OPTaHWU30BAHHBIC IS Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IIPH
CaMOCTOSITEILHOM M3YYCHHH TEX WJIM WHBIX ACIEKTOB Pa3felioB yCBanBaeMoOUl WH(OpManuu B
JVCIIATUTHHE.

B ocBoeHWU MUCHUTUIMHBI WHBATUAAMH U JTUIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIyallbHas ydeOHash pabora (KOHCYJIbTaIluu) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOro MaTepuaia.

WupuBuayanbHble KOHCYJBTAllMM IO MPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allid O0y4EHHUS U YCTAHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTelieM W OOYyYaroIUMCs HMHBAJIHIOM WM JIMIIOM C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI.

8. Ilepeyenr  WH(POPMALMOHHBIX  TEXHOJIOTHMH, MCHOJb3yeMbIX MPH
OCyHIeCTBJIEHMH 00pa3oBaTeIbHOI0 Ipouecca MmO JAUCHUILIMHeE (Moayaw) (mpu
He00X0IMMOCTH)
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8.1 [lepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHust
He tpebyercsi.
8.2 Ilepeuenb He0OXOAUMBIX MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

He tpeGyercsi.

9. MarepnanbHo-TexHH4YecKasi 0a3a,
o0pa30BaTe/IbHOIO NpoLecca Mo AHCUUIIINHE

HCOGXOI[I/IMQH oJisg  OCyleCTBJICHUSA

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTLIMHBI

Ne Bun pa6or
(MOAyIsT) U OCHALIICHHOCTh

SaHATHS
JIEK[IMOHHOI'O THUIIA

VYyeOHast ay1uTopus AJis IPOBEACHUS 3aHATUH JIEKIIMOHHOTO
tuna aya. 201C, ocHaleHHas Ipe3eHTaMOHHON TEXHUKON
(mpoekTop, 3kpaH, HOyTOYK) U COOTBETCTBYIOIIUM
nporpaMMHbIM obecriedernreM (I10).

2. JlaGopatopHbie VYyebHas ayuTOpHs IJIs TPOBEACHUS JIA0OPATOPHBIX paboT ay/l.
paboThI 312C, 314C, ocHaleHHOe J1ab0paTOpHBIM 000PYJOBAHUEM.

3. I'pynnossie Aynurtopust Ne 209C
(MHIUBUYyaTbHBIE)
KOHCYJIbTaIlH

4. Texymwuit koutpons, | Aynutopust Ne 209C
MIPOMEKYTOUHAS
aTTecTanus

5. CaMocTrogTenbHas Kabuner nns camoctosrensHoii paboTsl 208C, 204C, 205C
pabora OCHAILICHHBIN KOMITBIOTEPHOW TEXHUKON C BO3MOXKHOCTBIO

MOJKIIFOYEHUS K ceTU «HTepHET», MPOrpaMMOil IKPaHHOTO
yBEITUYEHUS U 00€CTIEUeHHBIN JOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTEeNbHYIO Cpely YHHBEPCUTETA.
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