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1 Heau u 3a1a4u U3yYeHUs: JUCHUIJIMHBI (MOIYJIs).

1.1 leab ocBOEHUS TUCHUILTHHBI

[lenbto AMCLMIIIMHBI SABISETCS PA3BUTHE Y CTYAEHTOB JIMYHOCTHBIX KauecTB, a TAKXKe
dbopMupoBaHUe OOLIEKYIbTYPHBIX M NpOGECCHOHAIbHBIX KOMIETEHIMH B O0JacTH uccie-
JIOBaHUs, pa3padOTKU, BHEPEHUS U COMTPOBOXKICHUS MHPOPMALIMOHHBIX TEXHOJIOTUH U CUCTEM B
cootBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO no naHHOMY HanpaBJICHHUIO TOJATOTOBKH. B yacTHOCTH
JlaHHasl TUCUUIUIMHA CTaBUT CBOEH LIEJBI0 O3HAKOMHTH CTYJIEHTOB C OCHOBHBIMM SIBJICHUSIMU,
NOHATUSAMH, 3aKOHAaMH M METOJaMu OHO(QU3MKH, HABBIKAMH MPOCTEHIIMX MPAKTUYECKUX
pacueToB, a TaKXKe IKCIepUMEHTAIbHOI paboThl B 1aboparopun. B kypce n3nararoTcsi OCHOBHbIE
3aKOHOMEPHOCTH OMO(PH3UUECKUX SIBICHUH, (POPMYIHUPYIOTCS 3aKOHBI OMO(PHU3UKU U U3Y4aIOTCS
O6noduznueckre cBoCTBa cUCTeM OMOMOJIEKYJI Ha OCHOBE MOJIETBHBIX MPEICTABICHHM, 1al0TCA
noHATUS Onou3uKy MeMOpaH, OEITKOB, CII0KHBIX MOJICKYJISIPHBIX CHCTEM.

1.2 3agaun TUCHUILINHBL:

O3HAKOMUTb CIIYIIATENICH C BAXXHCUIITMMH TOHATUSMH U 3aKOHAMU OMO(DHU3UKY;
IIPOJICMOHCTPUPOBATH OCHOBHBIC METO/IbI M AJITOPUTMBI PEIICHHUS 33/1a4;

HAy4YUTh MPUMEHSATh 3aKOHBI (PU3UKK U OMODU3HUKH B TEOPUHU U HA MTPAKTUKE;

JaTh MpeACTaBlIeHUE O (yHIaAMEHTAIBHBIX (PH3UYECKHUX OIBITaX U UX POJIM B Pa3BUTHUU HAYKH,

C(I)OpMI/IpOBaTB Y CTYACHTOB OCHOBBI GCTGCTBGHHOHaquOﬁ KapTUHBI MHPA,

O0Oo0OooOooo

BBIpa6OTaTB Y CTYACHTOB HABBIKU IPAKTUYCCKOTO NIPUMCEHCHHA 3daKOHOB U Mozaeaen (1)I/I3I/IKI/I )51
6I/IO(1)I/I3I/IKI/I K PpCHICHUIO KOHKPETHLIX CCTCCTBCHHOHAYYHBIX U TCXHUYCCKHUX Hp06HeM.

1.3 MecTto aMCOMIUIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTeJbHOH HNPOrpaMMbl
BbICHIEr0 NpogeccHoHaIbHOro 00pa3oBaHus

JucuummmHa «OcHOBBI OMO(U3MKM» OTHOCUTCA K JUCHUIUIMHAM, BKJIIOUYEHHBIM B
BapHaTUBHYIO YacTb, 00pa30BaTEILHOTO IIMKJIa OCHOBHOM MpodeccroHalibHOM 00pa3oBaTenbHON
nporpaMMmel podeccuoHaibHoro oopasoBanus no crernuanbHocTH 03.03.02 dusuka u Bcero Ha
ee uzydeHue orBoautca 90 yacoB ayauTOpHON paboThl. B cooTBETCTBUU C y4eOHBIM IUIAHOM,
3aHSTHSI IPOBOJATCS B 3 CEMECTpE.

3HaHus, OJyYEHHbIE B ’TOM KypcCe, UCIIOJIb3YIOTCS B MOCIEAYIOIIeH podeccnoHaIbHON
JeSITeNIbHOCTH.

14 Ilepeyens muIaHMpyeMbIX pe3yJbTAaTOB O0y4YeHHsl IO JMCHUILIMHE (MOAYJI0),
COOTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJibTaTaMi 0CBOeHUs1 00pa3oBaTe/ibHON nMporpaMmmsbl B
pe3ysbTaTe OCBOCHUS AUCIUIUIMHBI CTYIEHT JOJDKEH 00J1afaTh:
- CIIOCOOHOCTBIO HCIIONB30BaTh CIEUUATU3UPOBAHHBIE 3HAHMUS B 00JIaCTH (U3MUKH ISl OCBOEHUS
npoduibHbIX puszndeckux aucuuruimd (I1K-1).

N3yuenne naHHON y4eOHOW IMCLUMIUIMHBI HANpaBiIeHO HAa (opMUpOBaHHE Yy O0yYaroIUXcs
KOMIIETCHIIAH:



Ne | Mnzexc Copnepxxanune | B pesynbrate n3ydeHus yueOHON AUCHUIUIMHBI O0YYarOIUecs
o | koymer | XOMUCTEHIH | JOMKHEI
u (W ee
SHLIUN 3HaTh yMeTh BJaj1eTh
YacTH)
1 [1IK-1 CIIOCOOHOCTh | MPUHITUIIBI MPUMEHATh 3aKOHBI | METOJIAMH
10 (GopMHpOBaHUSA U | MEXaHHUKH JUISL | MCCIIEI0BAaHUS
UCIHONB30BAT | pacrnpOCTPaHEHHUS | ONMCAHUSA CTPOEHHUS CJIOXKHBIX
b CUTHAJIOB B )KUBOM | MOJIBUKHOCTHU MOJIEKYJI YTJIEBOJIOB
CHCHHAINSHD | opranusme, ux | OCJIKOB, (MOHOCaxapH10B)
OBAaHHBIC poib Ouodu3MKe | MEXaHMYECKHUX UX QU3NYECKUX U
SHaHWA B qyBCTB, CBOMCTB MEMOpaH M | XMMHUYECKUX
oOmactu cucreMy MBIIIEYHBIX CBOWCTB TUISt
usuky s KPOBOOGpALLEHHS 1 COKpAIICHUH; ITOHMMAaHHs u
OCBOCHHA OBGMEHHLIC THAPOJUHAMHUKN — | ONMCAaHMUS pPOJIU B
NPOQUIBLHBIX ONMCAHMS IBUKEHHUS | dKUBOM OpraHu3Me
(bU3HIECKUX TIpOLCCChI B JKUIKOCTH B
HCIAILIHH OpraHusmMe oprasmIMe:;
MOJIEKYJIIPHOM
buzukn u
TEPMOJUHAMHUKA -
IPOLIECCOB
i dy3un u
TEPMOJIMHAMHYECKU
X CBOWCTB MeMOpaH;
JNEKTPOCTATHKH -
OMOAIEKTPUIECKUX
MTOTEHIIUAJIOB "
ANEKTPUUYECKUX
B3aMMOJCHUCTBUH;
ANEKTPOIMHAMUKU —
pacnpocTpaHeHus
AJIEKTPOMATrHUTHBIX
BOJIH u
ANEKTPUYECKUX
TOKOB

2. CTpyKTYpa M cofiepKaHue TUCHUNIHHBI «OCHOBBI 0MOPU3UKI»

2.1 PacnipenesieHue TPYA0eMKOCTH AUCHUIINHBI 10 BUAAM padoT

Bun yue6HO# paboThI Bcero Cemectp
9acoB BI
(dacer)
4
KonrakTHasi paboTa, B TOM 4ncJie: 48,3 48,3
AyauTOpHbIE 3aHATHUS (BCEro): 48 48
3aHATHUA JIEKIIUOHHOIO TUIIA 16 16
JlaGopaTopHble 3aHITHS 32 32




3aHsTHSI CEMUHAPCKOT0 TUTIA (CEMUHAPhI, TPAKTUYECKUE

3aHATHUSA)

HNuas koHTaKkTHAs padora: 53 8,3
Kontpons camocrosarensHoit padotsr (KCP) ) 5)
[Tpomexyrounas arrectranus (MKP) 0,3 0,3
CamocrosiTeJibHasi paboTa, B TOM YHCJIe: 64 64
KypcoBas pabora - -
[IpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHaia 30 30

BeinonHeHe WHAMBHIYaTbHBIX 3aaHUN (TIOATOTOBKA
COOOIIIECHUH, TIPEe3eHTAIU )

Pedepat 22 22
[ToaroToBka K TEKyIieMy KOHTPOJIO 10 10
KourtpoJn: 26,7 26,7
[ToaroroBka K SK3aMeHY 26,7 26,7
Oo0mas TpyA0eMKOCTh yac. 144 144
B TOM YHCJI€ KOHTAKTHAas 483 483
padora
3a4. el. 4 4
3a4. ejl. 6 6

2.2 CTpyKTypa IUCHMILIHHBI
Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYAOEMKOCTH MO pa3jiesiaM JAUCIUIIINHBI.
Paznennl AMCHUIUINHBI, H3y4YaeMble B 3 cemecTpe

Ne HanmenoBanue pa3nenos KomnuecTBo vacos
paznena Bcero | Aymutopnas pabora| CamocTrosiTenbHas
J I13 J pabora
P

1 2 3 4 5 6 7

1 Beenenue B 6uopusuky 26 5 10 12

2 Tepmoaunamuka 30 5 10 12
OMOJIOTMYECKHUX
MIPOIIECCOB

3 Kuneruka 22 5) 10 12
OMOJIOTMYECKHUX
MIPOIIECCOB

4 Buoduzuka meMOpaHHBIX 24 5 10 12
IPOIIECCOB

5 MonenupoBanue 38 10 10 2
onodu3nIecKux
IPOIIECCOB

6 bruoduszuka MpIIeqYHOrO 24 10 10 12

COKpaIleHus




7 DneMEeHTHI paualuoOHHON 18 8 4 10
onou3uKu
Bcero 16 32 64

2.3 Conep:xanue pa3iejoB TUCUMIIUHBI:

2.3.1 3ausaTHuda JeKINOHHOr0 THIIA

Ne | HammeHoBaHMe Conep:xanue pasaena ®opMa TeKyLIero
n/n | pasgeia KOHTPOJISA
Beenenue B I[Ipenmer w 3amaum  Owodmsuku. | KoHTponbHas
onopu3uKy Buonornueckue " ¢usnyeckue | pabora,
MIPOLIECCHI U 3aKOHOMEPHOCTH B )KMBBIX | TEXHUYECKUN OTUET
CUCTEMaX. Metononornyeckue | 1o JiabopaToOpHbIM
Bompockl  Omodmsuku.  Mcropus | paboram
Pa3BUTHS OTEUECTBEHHOW OMO(MU3UKH.
Maxpomornekyina KaK OCHOBa
OpraHu3aluu OUOCTPYKTYP.
[IpocTpancTBeHHass ~ KOHGUIyparus
OHMONOIUMEPOB. Ycnosus
CTaOMIIBHOCTH KOH(pUrypanuu
MaKpOMOJIEKYJL.
TepmoauHamuka IlepBbii 3akoH TepMoauMHaMuKu WM | KoHTposbHas
OMOJIOTHYECKUX 3aKOH COXpaHEHHMs M IIpEeBpallleHus | paboTa,
MPOLIECCOB SHEPIUH. Bropon 3aKOH | TeXHUYECKHU OTUET
TEPMOAMHAMUKH. [IpuMEHUMOCTE | 110 J1aGOPATOPHBIM
BTOPOTrO 3aKOHa TEPMOJMHAMUKH K | paGoTam
onocuctemMam. Bropoii 3aKOH
TEPMOJUHAMUKHU B OTKPBITBIX
cucremax. CBs3b U3MEHEHUSI DHTPOIINH,
c MPOTEKAOINMHA B Hel
HEOOPaTUMBIMHU IIPOLIECCAMH.
TepMmonnnamuueckoe COIIPSIKEHHE
nporeccoB. CootHomenuss OH3arepa.
Teopema Ilpuroxusna.




Kunertunka
OHMOJIOTUYECKUX
IIPOIIECCOB

O YHKIIMOHUPOBAHHUE LEJTOCTHOM
OHOJIOTMYECKOI CUCTEMBI.
Cunepruueckue 3 (HeKTsl.
Kunetnuecknii moaxon. ABTOHOMHAS

Wi CTallMOHApHAs cucTeMa.
Y CcTOWYHUBOCTh CTallMOHAPHBIX
cocroguuii. UccienoBanume IMOBEIEHUS
CUCTEMBI, MOJIETTUpyeMOi
mudGepeHIMATBHBIMA ~ YPAaBHEHUSIMH.
KauectBennoe UCCIIeIOBaHHE
KHHETUYECKUX cucrteM. budypkanuu.
Bproccemnsarop. buonornueckue
TPUTTEPBL. Kuneruka
(bepMeHTaTUBHBIX IIPOLIECCOB.
Kuneruka (hepMEeHTAaTUBHBIX
MIPOIIECCOB

KonTponbnas
pabora,
TEXHUYCCKHI OTUET
1o J1abopaToOPHBIM
paboram




buoduszuka
MeMOpaHHBIX
MIPOIIECCOB

CTpyKTypHO-(QYHKIIMOHATBHAS

opraHu3aiys OMOJIOTUIECKUX MEMOpaH.
Kierka kak oasjemeHTapHas KuBasd
cucrema. CTpoeHHWe  KICTKH U
ouonornyeckue Memopansl. OCHOBHBIE
¢GyHKIMKM OMOJOTHMYECKHMX MeMOpaH.
Pa3Burtue MpEeJCTaBICHUI 0
CTPYKTYPHOM OpraHu3aliu MeMOpaH.
MonekynapHas OpraHu3anus
ouosornueckux  memOpan. CocraB
o6uomemOpan. Boga kak cocTaBHOH
aneMeHT OuomemOpan.  CrTpykTypa
BOJIbI B OMoMeMOpaHax. MexaHudeckue

CBOICTBa MeMOpaH. VYupyras
NOTEHIMAIbHAas ~ JHEprus.  Monyib
MOBEPXHOCTHOT'O M30TEPMHYECKOTO

cxkatusa.  [loBepXHOCTHBII ~ MOIyJb
YOPYrOCTH IpU CIBHUIe. YIPYrocThb
IUIOCKUX  OMCIOWHBIX  JIMIUAHBIX

MeMOpaH.

Tpancnopr BEILIECTB yepes
O6uonornyeckne MmeMOpansl:ITaccuBHBIN
TPaHCIIOPT BEILIECTB qepes

O6uomeMOpaHbl. XUMHMYECKHH U
NIEKTPOXUMUYECKUH TMOTEHIIUAIbI.
Knaccugukanus BUj0B IaCCUBHOTO
tpancnopta. Ilpoctas nuddysus
HEAJIEKTPOIUTOB. 3akoHbl Puka.
[Iponnnaemocts ¥ KO3PPUIUEHT
muddys3un. Hecrannonapnas
mudoyzus. Auddysus uepe3 mopsl.
Nonnsle Hacocsl. Yuactue ATda3 B
aKTUBHOM TPaHCIIOPTE HOHOB Yepe3
Ouosornyeckue MeMOpaHBbI.
DOKBHMBAJICHTHAsl CXe€Ma aKTUBHOTO
TpaHCIIOpTa.

buosnexkrpruyeckue NoTeHIUAIIbL:
ITorenuuan nokos.
Onextpoaudy3MOHHBIN TPAHCIIOPT
MOHOB uepe3 MeMOpany. [ToTenuuan
Hepucra. YpaBuenue ['ennepcona.
[IpubnuxeHne MOCTOSHHOTO — IOJIA.
YpaBHeHue T'onpamana I
MeMOpaHHOro noteHuuana. [lorenmman
nencreus. M3mepeHue MOTEeHIUANIOB B
BO30yAMMBIX MeMOpaHax. VoHHBIE
TOKM B MeMOpaHe akcoHa. Metoj
(buKcanuy MoTeHINAA.

KonTponbnas
pabora,
TEXHUYCCKHI OTUET
1o J1abopaToOPHBIM
paboram




OKBHBAJICHTHAS AJIEKTPHUYECKAsT cCXeMa
MeMOpaHsbl. Pa3nenenne MmeMOpaHHOTO
TOKA Ha KOMITOHEHTEI.

PacnipoctpaneHne HEPBHOTO HMITYJIbCA

10
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BJI0JIb BO30YJIUMOTO BOJIOKHA.
KabenbHble cBOWICTBa HEPBHBIX
BOJIOKOH.

MonenupoBanne
OMopu3NIECKUX
MIPOIIECCOB

3aKOHOMEPHOCTH IIPOLIECCOB
i dy3un B OMOTKAHAX 17151 OMHAPHBIX
U MHOTOKOMIIOHEHTHBIX  CHCTEM.
MeTtosl pelieHus ypaBHEHUS
muddy3un  (meton  Dypee, MeTOA
Jlarnaca, ypaBHeHUE

[Iyaccona). I'panuunbie ycioBus. 1-s,
2-s 1 3-51 KpaeBble 3a1aun. CMeanHbIe
KpaeBble 3aJlauH. 3anauu c
HEOJTHOPOAHBIMU rpaHUYHBIMU
yCJIOBHsIMU. YpaBHeHHE auPPy3un c
NepeMeHHbIMHU koahpurmeHTamu.
Henunennele, HECTal[MOHAPHBIE
ypaBHEHUs MaccorepeHoca.
Pa3znoctHbIe CXEMBI peleHus
ypaBHEHUs
muddy3nn.Maremaruyeckoe
MO/IETUPOBaHUE IIPOLIECCOB
pacmipocTpaHeHUs TeIia B OMOTKaHSIX

KonTponbhas
pabora,
TEXHUYECKUM OTUET
1o J1abopaToOpHBIM
paboram

buodmusuka
MBIIIEYHOTO
COKpaIIeHUs

OCHOBHBIE THUIIBI COKPATUTEIbHBIX WU
MOABMXKHBIX cucreM. CTpykTypa u
(yHKIIMOHUPOBaHUE IIOIIEPEYHO-
MOJIOCATOM  MBIIIIBI  TTO3BOHOYHBIX.
buomexanunka wmpimiel. [IpuHIUIBL
npeoOpazoBaHUs SHEPTUU B
MEXaHOXMUMHYECKUX CUCTEMaX.
TepMmoauHaMuueckue,
SHEPreTUYECKUE U
XapaKTEPUCTUKU
CHUCTEM. Teopuu
MBIIIEYHOT'O COKPAIICHUSI.

MOIIHOCTHBIC
COKpPATUTCIIbHBIX
MCXaHHu3Ma

Kontponbnas
pabora,
TEXHUYECKHUI OTYET
no JabopaTopHBIM
pabotam

ONEeMEHTHI
paguanuoOHHOU
onoduzuku

OCHOBHBIE XapaKTEPUCTUKHU HU3ITyUEHUS
U €70 OMOJIOTHYECKOH aKTHBHOCTH.
Bbuonornueckn >kBUBaJIcHTHAA 1034.
EcrecTBeHHbIE HCTOUHUKH paJUALUH.
[lepBuunble peakuuu NOPAKEHUS
JKUBOM TKaHW. Paanonu3  BOJIEL.
Pagnonns opraHndeckux MOJEKyYJ

KonTponbHas
pa0ora,
TEXHUYECKHUU OTUET
no JabopaTopHBIM
pabotam
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Ne6 CraumonapHble cOCTOSHUSA
Ouocucrem

2.3.2 3aHATHSI CEMHMHAPCKOI0 THNA 3aHATHUSA
CEMHMHApCKOTO Tama He MpeaycMOoTpeHbl. 2.3.3
JlabopaTopHbIe 3aHATHS.
Ne ®opma
HaunmenoBanue 1adopaTopHBIX
n/n | HammenoBanue pasaena 260 TEKYIIETO
T
P KOHTPOJISI
1 | Beenenue B 6uodusuky | Nel Beenenue B 6nodusuxy TEXHUYECKUNA OTYET
no J1abopaTopHBIM
pabotam
2 | TepmonnHamuKa Ne2 TepmoanHamuka OMOJIOTUYECKUX | TEXHUYECKUH OTUET
OMOJIOTMYECKHUX npoueccoB  Ne3  HccnenoBanue | mo 1abopaTopHBIM
MIPOLIECCOB OpPraHMYECKUX MOJIEKYJ pabotam
3 | Kunernka Neq D yHKIMOHUPOBAHUE TEXHUYECKUA OTYET
OMOJIOTNYECKUX Ouonoruyeckoil cucremsl Ne 5 0 JTabOPaTOPHBIM
IIpoNeCccoB Kunernka OMOJIOTUYECKUX paboram
IIPOLIECCOB

13




4 | buopwmsuka memOpanHbx | Ne 7 buomornyeckue MmeMOpaHbl TEXHUYECKUHA OTUET
IPOLECCOB Neo 8 MexaHn4uecKkHe CBONMCTBa no JabopaTopHBIM
MeMOpaH pabotam

No 9 T1accuBHBIN TPAaHCHIOPT BEIIECTB
yepe3 Ouoornuyeckue MeMOpaHbI
NelO AKTHBHBIN TpaHCIIOPT BELIECTB
yepe3 OMOIIOTHYECKHEe MeMOpaHBbI
Nell Buodwusnueckoe uccienoBanue

MeMOpaH
5 | MoaenupoBanue Nel2 MopenupoBanue TEXHUYECKUHA OTYET
O0nopu3NIECKUX O61o(pU3NIECKUX TPOLIECCOB no 7nabopaTOpHBIM
IIPOLIECCOB Nel3 MopaenupoBanue paboTtam
OHOJOTUYECKUX CUCTEM
6 | buodusuka mermeuynoro | Ne 14 buodusuka mMpiiieyHOro TEXHUYCCKUH OTUET
COKpAIICHHS COKpAILEHUS no JiabopaTopHBIM
No 15 DnekTpoxuMu4ecKuit paboram
MOTEHIIUAT
7 | DneMeHThI No 16 DneMeHTBI pagualimoOHHON TEXHUYECKUU OTUET
paguamoOHHOM onodu3ukm no abopaTopHBIM
Oonopu3nKu paboram

2.3.4 llpumepHasi TeMaTHKA KypcOBBIX padoT (mpoexToB) KypcoBsie
paboTHI - HE MPETYCMOTPEHBI.

2.4 TlepeyeHb Y4eOHO-METOAMYECKOr0 odecreyeHHs A1 CAaMOCTOSITeJIbHOIH PadoThl
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

[Tepedenn yueOHO-METOIMUECKOTO 00€CTICUeHUS JUCITUTUTHHBI 10

No Bux CPC "
BBITIOJTHCHUIO CAMOCTOSTEILHOU PaboTHI

[IpopaboTka
1 | Teopernueckor
0 MaTepHaia

Meroandeckue PpEeKOMEHJAIMHM T0 OpPraHWU3allud CaMOCTOSITEIHHOU
pabotsl ctynentoB, PI'bOY BO «Ky6I'Y», 2012. - 33 c.

1. bymenesa }O.U. Kak npaBuibHO HamucaTh pedepar, KypcoBYIO U U~
TJIOMHYIO paboThl: YueObHoe mocobue st 6akamaBpoB [ DIEKTPOHHBII
2 Pedepar pecypce]: yueb. mocodue — DnektpoH. naH. — M.: Jlamkos u K, 2016. —
140 c. https://e.lanbook.com/book/93331.

2. Ky3neunoB W.H. Pedeparsl, KypcoBble U IUIUIOMHBIE DPaOOTHI.
MeTtoauka moAroToBKUA U oopmiieHus: [ DIeKTpoHHBINA pecypc]: yueo.
nocobue — DnekTpoH. naH. — M.: JlamkoB u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

Bruterxannna A.O. [leoBble U HAyYHbIE MPE3ECHTALIMU [ DJIEKTPOHHBII

3 r?zzzzzzlgii pecypc]: yueOHoe mocobue — DnekTpoH. naH. — M., bepnun: [upekt-
pHO TeM'; Menua, 2016. — 115 c.
http://biblioclub.ru/index.php?page=book view red&book id=446660
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Y4eOHO-MeTOIMYEeCKHe MaTepualibl JUIsl CaMOCTOSITENbHONW paboThl O0yYarommxcs u3
YHUCJIa UHBAIKUIOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10poBbsi (OB3) npenocTtaBisitorcst
B (hopmax, alanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBBS U BOCIIPUATHS HHPOPMALIIH:

Jljig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1e4aTHOM opMe yBeIMUEHHBIM MIPUGTOM, — B hOpMe 3JIEKTPOHHOTO JOKyMeHTa, s

JUI C HAPYIICHUSIMU CITyXa:

— B mieyaTHo opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JList i1 ¢ HapyHIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmnapara:

— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JlanHbIil TEepevYeHb MOXKET OBIThb KOHKPETH3MPOBAH B 3aBHCHUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Bosnbias yacTh AeKIMHA M IPaKTUYECKUE 3aHATUS IPOBOASTCS C UCIIOJIb30BAHUEM JOCKHU U
CIpPaBOYHbIX MarepuanoB. [lns mpoBeneHUss MEHbIIEH YacTU JIEKIMOHHBIX 3aHSTHUN
UCHOJB3YIOTCS MYJIbTUMEIUNHHBIE CpPEACTBA BOCIPOU3BEJNCHUS AKTUBHOI'O COJEPKHMOTO,
MO3BOJISIOIIETO CITYIIATEN0 BOCHPUHUMATH OCOOCHHOCTH H3ydyaeMoll mHpodeccuu, 3a4acTyro
UTpalolMe pEeIIAoNIyI0 pPOJb B IMOHUMAaHUM U BOCHOPUATHH, a TaK Xe (OPMUPOBAHUU
npo¢eCCHOHATbHBIX KOMIETEHIUH.

[To wn3yyaemMol [HCLHUIUIMHE CTYIEHTaM MPENOCTABIAECTCS BO3MOKHOCTh OTKPBITO
M0JIb30BATHCS (B TOM UMCIIE KOMMPOBATh Ha JIMYHbIE HOCUTEIU UH(POPMAIIMH) TOATOTOBJIEHHBIMU
BEAYLUIUM JAHHYIO IUCLUIUIMHY JIEKTOPOM MaTe€pHallaMHd B BHJE DJJIEKTPOHHOIO KOMIUIEKCA
COIPOBOKACHMSI, BKIIOYAIOIIETO B C€0S: 3JEKTPOHHBIE KOHCIEKTBI JIEKLWN; 3JIEKTPOHHBIE
BapHUaHThl y4eOHO-METOAMUYECKOTUX MOCOOUH /1Tl BHIIOJHEHUS JIAOOPATOPHBIX 3a/1aHUI; CIUCKU
KOHTPOJIBHBIX BOIIPOCOB K Ka)/10l TEME N3y4aeMOoro Kypca.

[Tpu peanuzaiuu y4yeOHOM pabOThl MO OCBOEHHIO Kypca «OCHOBBI OMOGU3IUKN
HCIIOJIb3YIOTCSl COBpPeMeHHbIe 00pa3oBaTe/ibHbIe TEXHOJIOTHHU:

° I/IH(bOpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHBIC TCXHOJIOTHH,
° IMPOCKTHBIC METO/AbL 06yquH;1;
° HUCCICO0BATCIIBCKUE METOAbI B 06yquHH;

VYcnemHoe ocBoeHHME MaTepHualia Kypca MpearnojiaraeT OOJBIIYI0 CaMOCTOSTENbHYIO
paboTy 6akanaBpOB M PYKOBOJICTBO 3TOM pabOTO# CO CTOPOHBI MperoaBaTesei.

CamocTtosTenbHass paboTa CTYIEHTOB SIBISIETCS HEOTHEMJIEMOW 4YacThio IIpolecca
noarotoBku. 1o camocTosTenbHOM paboTON MOHUMaETCs YacTh y4eOHOW MiIaHupyeMoi paboThI,
KOTOpas BBIMOJIHAETCS 1O 3aJJaHUI0 U IPH METOJMYECKOM PYKOBOJCTBE IpenojaBaTesis, HO 0e3
€ro HEMOCPEICTBEHHOI'O y4acTusl.

CamocTtosTenbHass paboTa HalpaBl€Ha Ha YCBOGHHME CHUCTEMbl HAYYHBIX H
npoeCCHOHATBHBIX 3HAHUH, (OPMHPOBAHUS YMEHUH M HABBIKOB, NPUOOPETEHHE OIMbITA
CaMOCTOSTENIbHOW TBOpueckoi aestenbHocTH. CPC  momoraer ¢GopMHpOBaTh KYJIbTYpPY
MBIIIICHHS CTYJJCHTOB, PAaCIIUPATH MO3HABATENBHYIO ACATEIbHOCTb.

Buner camoctosiTenbHON pabOTHI IO KypCy:

@) no yenam: NOArOTOBKA K JIEKIIUSM, K HTOTOBOMY KOHTPOJIIO.
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0) no xapakmepy padomel: W3y4CHHE JIUTEPATypbl, KOHCIEKTA JIEKIUH; MOMUCK
JUTEepaTypel B OMOIMOTEKE; KOHCIEKTUPOBAHHE PEKOMEHIYEMOW IS CaMOCTOSITEIbHOTO
W3YYCHUS HAyYHOW TUTEPATyphI;, PEIICHUE 3a]1a4, TECTOB.

B Teuenune CCMCCTpPa CTYACHTEI BBIITOJHAIOT 3aaHW, YKA3aHHBIC ITPCII0aBaTCIICM.

B xone neknuMoOHHBIX W JTa0OpAaTOPHBIX 3aHSATHUH MPEAIOJaracTcss HUCIOJIb30BaHUE
KOMITBIOTEPHBIX TEXHOJIOTUH (IIPE3EHTAIMU 1T0 HEKOTOPBIM TeMaM Kypca).

B yueOGHOM mporiecce UCTIONB3YIOTCS aKTUBHBIC M MHTEPAKTUBHBIE (POPMBI MPOBEICHHS
3aHSATHI: METOJ TPOCKTOB, METOJ| MOWCKA OBICTPBIX PEIICHHWH B TPYIIE, MO3TOBOH IITYpM.
I/IHTepaKTI/IBHBIe TCXHOJIOTHUHU, UCIIOJIB3YCMBIC ITPU U3YUCHUUN JUCHUIIINHBI

Cemectp Bun Ucnonb3yembie KonunuectBo
3ansaTus (J1, MHTEPaKTHBHBIE 00pa30BaTEIbHbIC 4acoB
1P, JIP) TEXHOJIOTHH
7 JI METO/I IPOEKTOB 1
JIP METOJ  IOHCKa  OBICTPBIX 1
pelieHuid B Tpymdmne, MO3TOBOU
ITYpPM
Umoeo: 2

NHTEepakTUBHOCTD MMOJAa4M MaTepualia IMpejrnoiaracT He TOJIbKO B3aMMOJCHUCTBUS BHUA
((HpeHO[[aBaTCJII) - CTyIIeHT)) nu «CTyIIeHT - HpeHOILaBaTGHL», HO U «CTy,I[eHT - CTYILGHT)).

K MHHOBAIIMOHHBIM TCEXHOJIOTUAM, I/ICHOJII:S}’GMI)IM B HpGHOI[aBaHI/II/I JUCHUIIIINHBI,
OTHOCSITCS CIIEIYIOIINE TEXHOJIOTUH:

Juckyccust

Bo3MokHOCTE qUCKyCcCHU TIpEAIoiaracT YMEHHUE BhICKa3aTh COOCTBEHHYIO U/IEIO,

Hpejj[J'IO)KI/ITI) CBOfI IIYTb pGIHeHI/H[, apFYMGHTI/IPOBaHO OTCTanBaTh CBOHO TO'—IKy 3p€HI/I$I, CBA3HO
u3narath MbIcid. [lone3Hsl crneayromnye 3agaHus: COCTaBJICHUE TUTaHa PENICHUs 3a/1a4H, TTOUCK
JIPYToro crocoba peieHus, MpoBeACHHE BBIKIaI0K B 00paTHOM MOPSAKE, PACCMOTPEHHE 3a/1ad C
JJUIITHUMHU U HEAOCTAOIIMMHU JJaHHBIMU, pe(l)epaTI/IBHBIG NI TBOpLIeCKI/Ie JOKJIaabI CTYJICHTOBI
(dbparMeHT TEOpETHUECKOTr0 MaTeprala, MHTEPECHBIH MpuMep, HecTaHaapTHas 3a1a4a. CTyeHTam
npej:[naraeTcsl CpaBHI/ITI) u HpOﬁHaIII/ISI/IpOBaTI) BapI/IaHTI)I pGIHGHI/ISI, O6C}’I[I/ITI) JOKJIaa, BbICKAa3aThb
CBOE MHEHUE, 33]1aTh BOIIPOCHI.

Bormpocsl, BeIHECEHHBIE Ha TUCKYCCHIO:
CocraBiieHUE J1aHA U TTOMCK PEIIeHUs 3aauH.
Pemenue 3amay pa3aMmaHBIMU CITOCOOAMH.
B3anMHas u caMomnpoBepka 3HaHUM U 00CYXKICHUE TTOJTYICHHBIX PE3yJIbTaTOB.
CaMOCTOSITETbHOE COCTABJIEHUE 3a7a4 M0 YKa3aHHOU TeMe.

ok wnPE

OBnazneHre npueMaMy U METOJaMH CaMOKOHTPOJIS ITPH 00YYEHUH MaTeMaTHKH.

HNHTepakTHBHBbIE METOABI 00yYeHHUS
Cyl1iecTBeHHYI0 TOMOIIb OKa3bIBAIOT CHEIUAIBHO COCTABJICHHBIE 3a/1aHUS
(MeToauueckue pa3paboTKH, paboyre TETPaan) 1Mo KypCy, B KOTOPBIX JaeTcsi KpaTkoe
U3JI0’KEHUE TEOPETUYECKOM YaCTH, IPUBOJIATCS PELICHHS TUITOBBIX IPUMEPOB, MPeIaraloTcs
3aJJaHus JJIsl CAMOCTOSITENIbHOM pabOThl pa3HOTO YPOBHS CIOKHOCTU. CTYyI€HT UMEET
BO3MOXXHOCTh 03HAKOMHTBCS C TEOPETUYECKUM MaTepHalioM, pa3o0paTbcs B IPEATIOKEHHOM
pelIeHnr TUIIOBOTO IPUMEpa, 3aTeM CaMOCTOSITEIHbHO PEIIUTh 3aAa4uu. Bee aTo:
- MO3BOJISIET KAXKJIOMY CTYACHTY MEPEeHTH OT AEATEIbHOCTU IMOJ PYKOBOJICTBOM
IPEernoIaBaTess K CAMOCTOSTEILHON U JaeT BO3MOXXHOCTH IMPOBEJICHUS CAMOKOHTPOJIS;
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- NOBBIIIACT () (HEKTUBHOCTH M KAUYECTBO O0YUCHUS;
- o0ecreyrBaeT MOTUBBI K CAMOCTOSTEIILHOM MTO3HABATEIBHOM I TEILHOCTH;
- CIOCOOCTBYET YIIyOJICHUI0O MEXKIPEIMETHBIX CBS3€H 3a CYeT MHTETpaluu
MH()OPMAIIMOHHON ¥ IPEAMETHOH MOTOTOBKH.
Jns nmur ¢ OrpaHWYEHHBIMH BO3MOYKHOCTSIMH 370POBBSI IIPEyCMOTPEHa OpraHU3aIHs
KOHCYJIbTAIMH C UCIOIb30BAaHUEM JIEKTPOHHOM HOYTHI.

4. OueHo4YHbIe CPeACTBA [JIsl TEKYIEro KOHTPOJIsSl yCIeBaeMOCTH U MPOMEXKYTOUHOI
aTTrecTanuu

4.1 DoHJ OLIEHOYHBIX CpeacCTB 1Jisl IPOBEACHUS TeKyHIeﬁ arTrecranuu

O0s13aTenbHBIMA Ipu HN3YUCHUU JUCHUITIINHBI SABJISAKOTCA CJICOYIOIINEC BHU/IbI
CaMOCTOSITEIILHOM Pa0OTHI:

- pa30op TEOPETUYECKOTO MaTepHaa Mo MocoOUsM U KOHCIICKTaM

JICKITUH; - CAMOCTOSTEIILHOE N3YICHHE YKA3aHHBIX TEOPETHICCKIX

BOIIPOCOB; - BBINOJIHEHUE JIA0OPATOPHBIX PadOT.

JlaGopaTopHble 3aHATHSA

JlabopaTopnasi pabora Ne 1

N3yuenne MOTEHIMaa

nokos Llens paboTsr:

- OIPEJEINUTD C TOMOUIBIO IBYX XJIOPU-CENIEKTUBHBIX JIEKTPOIOB PAa3HHUILY TOTEHIINAJIOB
KOHIIGHTPALMU JIBYX pa3JM4YHBIX 3JIEKTPOJIMUTOB, pPa3JeIEHHBIX MeMOpaHo# (ueiiodaH WM
KaTHOHOIIpOHUIIaeMasi MeMOpaHa), U U3MEPUTh MUJUIMBOJIBTMETPOM. 3HAYEHUS, MOJIyUEHHbIE B
X0JI€ KCIIEPUMEHTA, CPAaBHUTH CO 3HAYECHUSIMU, ITOJyYEHHBIMA MaTEMaTUUYECKUM ITyTEM.

ConepxaHue oT4era.

[TonpoOHBIi  NUCBMEHHBIH  OTYET, COJEpXKAIUUH  CTPYKTYPHUPOBAHHYIO  CXEMY
UCCIIEIOBAHMsI, HEOOXOAMMBIE TEOPETUYECKUE CBEAEHUS, MWJUIIOCTPATUBHBIA MaTepHal,
MOJIy4YE€HHBIE KCIIEpUMEHTAIbHbIE JAHHbBIE, OCHOBHBIE PACUETHBIE COOTHOIIECHUS U PAaCCUUTAHHBIE
napamMeTpsl, HeoOXoauMmble Trpaduyeckue 3aBUCUMOCTH W TaOJNUIBl JaHHBIX. AHAIU3 H
OOBsICHEHHE TOJYYEHHBIX pe3yiabTaToB. [lMChbMeHHbIE OTBETHI Ha KOHTPOJIbHBIE BOMPOCHI U
3aJJaHMs, IPUBECHHBIEC B OMTMCAHUU PAOOTHI.

KoHTpobHBIE BOIPOCHI:

1. Uro npencrasnser u3 cedst MeMOpaHa (CTpyKTypa, CBOMCTBA U YHKIIMU MeMOpaH)?

2. KakoB MOHHBII MeXxaHU3M (OpMHUPOBaHKS MEMOPAHHOTO MOTEHIMANIA TTIOKOs?

3. 3a cueT kakoro mpoiecca GopMHUpyeTCcst MEMOpPaHHBIN MOTEHIIMA TTOKOS?

4. Onuumre cTpoeHrne MeMOpaHbl BO30YIUMBIX KJIETOK: HOHHBIX KaHAJIOB, HOHHBIX MTOMII.

5. Ilepeuncnure BUbI MOTEHIMANA. PacCKkaXXuTe KPaTKO O KaXJIOM.

6. [laiiTe onpenencHue NOHATHIO «K03pdunreHT Tpanchepar. s gero on ciayxut?

JlaGoparopHasi padora Ne 2

Heiipocumynstop. Cunarc Bo30yxneus Llens
paboTHI:
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- IpU IOMOUIM MOJEIU CTPOEHUS HEPBHOM CHCTEMBbl M3YYHUTH CIEAYIOIIME TeMbI: 1)
MIPOUCXOXACHUE TOTEHIIMAIOB JEeUCTBUS; 2) MpeoOpa3oBaHue MHTEHCUBHOCTU Pa3ApakKeHUs B
YacTOTY NOTEHUHAJIA JECUCTBUA.

Coneprxanue oT4era.

[TogpoOHBI  MUCBMEHHBIA  OTYET, COAEPXKAIIMNA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIeIOBaHMsl, HEOOXOIMMbIE TEOPETUUECKHE CBE/ICHUS, MIUTIOCTPATUBHBIN MaTepHal,
MIOJIyYEHHBIE SKCIIEPUMEHTAJIbHbIE JaHHBIE, OCHOBHBIE PACUETHBIE COOTHOUIEHUS U pACCUUTAHHBIE
napamMeTpsl, HEOOXOoauMble TIpaduyecKkue 3aBUCHUMOCTH M TaOJMHMIBl JaHHBIX. AHAIA3 U
OOBsICHEHHE TMOJYYEHHBIX pPe3yibTaToB. [IluchMeHHBIE OTBETHl Ha KOHTPOJbHBIE BOIPOCHI U
3aJJaHus, IPUBEACHHBIC B ONMCAHUN PAOOTHI.

KoHTposibHBIE BOIIPOCHI:

1. JlaiiTe onpeneneHne NOHITUS «ITIOTEHIUAN JEHCTBUS.

2. Ilepeuncnute (haspl MOTEHIMANIA ICHCTBHSL.

3. Kak BO3HHMKaeT NOTEHIHAT JeCTBUS?

4. Yrto Takoe mocTcuHanTH4ecKuii moreHnuan? Kakue BUABI MOCTCUHANTUYECKUX

CUTHAJIOB BBIIEIISAIOT?

5. 3a cuer yero popmupyercs 3apsa Ha MmeMOpane?
6. Uro Takoe aKCOHHBIN XOJIMHUK?
7. Kak pacnpoctpaHsieTcsi IOTEHIMaJl AEMCTBUSI 10 HEPBHOMY BOJIOKHY?

JlabopaTtopnasi paGora Ne 3

OnexkTpokapanorpadus

yenoBeka L{enb paboThI:

- 3anucarh ekTpokapauorpammy (OKI') cepana, 3akpenuB JaTYMKU Ha JIEBOM HOTE U
obeux pykax (anexrpon Il mo DitnTxoBeny). U3yunts ¢pparmentsr IKI' B mporecce cepaedHbix
cokpartrenuii (Bonna P, P-Q ¢parmenr, xxenynoukoBsiii KOMIUIEKC, BotHA T).

Conepxanue oT4era.

[TonpoOHBI  NUCBMEHHBIH  OTYET, COJAEPXKAIUMH  CTPYKTYpPUPOBAHHYIO  CXEMY
UCCIIEIOBaHMs, HEOOXOAMMbIE TEOPETHUUECKUE CBEJEHUS, WUIIOCTPATUBHBIA MaTepual,
IIOJIyYE€HHBIE KCIIEPUMEHTAJIBHBIE JAHHBIE, OCHOBHBIE PACUETHBIE COOTHOIIECHUS U PACCUUTAHHBIE
napaMmeTpbl, HeoOXoAuMmble TpapuyecKue 3aBUCUMOCTH M TaOJMIbl JaHHBIX. AHaIU3 U
OOBSICHEHUE TOIYYEHHBIX pPe3ylnbTaToB. IIMCbMeHHBIE OTBETHI Ha KOHTPOJBHBIE BONPOCHI H
3aJlaHusl, IPUBEJCHHbIC B ONIMCAHUU PaOOTHI.

KoHTpobHBIE BOIPOCHI:

1. Uto Takoe TUMOIb U KAKOBBI €r0 XapaKTePUCTUKU?
2. YUro npencrapiseT cob0il MoTeHIMal MoJIs, CO3/1aBaeMOro Aumnoaem?
3. Pacckaxkute 0 pa3HOCTH MOTEHLHUAIOB JBYX TOYEK, PABHOYJAJIEHHBIX OT OCH

JTUTIONIS.

4. B ueM 3akmrouaeTcsi Teopusi DWHTXOBEHA?
5. IlosicHuTe TNPUHIUN BO3HUKHOBEHHUS DJEKTPUUECKUX [OTEHIMAJIOB Ha

MOBEPXHOCTH TeJa, OTPAKAIOIIMX PAaCIPOCTPAHEHHE BOJIHBI BO30YKICHHS B CEpIIIe.

6. Kakue cymecTByloT BUIbI OTBEICHHH 7
7. Urto Takoe kapauorpamma’? KakoBbl €€ OCHOBHBIC XapaKTEPUCTHUKH?
8. HazoBuTe kiroueBbie (aKTOPHI, BIUSIONINE HA TMTEIBHOCTh nHTEepBana QT.
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JlabopaTopnasi paGora Ne 4

donokapauorpadus: uccinegoBanue cepaeaHo-cocyauctoit cucremsl (OKIY) Lenpb

paboThI:

- IIPOBECTHU U3MEPEHMUS ITyJIbCA CEPAECUHO-COCYAUCTON CUCTEMBI B PA3JIMYHBIX €€ Y4aCTKaX.
W3MepuTh 4acTOTy IMysbCca IPU Pa3InYHbIX YPOBHAX HATPY3KH.

Conepxanue oTuera.

[TogpoOHBIi  NUCBMEHHBIA  OTYET, COACPXKAIIMKA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIEIOBaHMsI, HEOOXOAMMBIE TEOPETUYECKUE CBEIEHUS, MIUIIOCTPATUBHBIA  MaTepual,
I10JIy4YE€HHBIE KCIIEPUMEHTAJIbHBIE JAHHBIE, OCHOBHBIE PACUETHBIE COOTHOIIEHUS U PACCUUTAHHBIE
napamMeTpsl, HeoOXoquMmble TIpaduyecKue 3aBUCUMOCTH M TaOJUIbl JaHHBIX. AHaAIU3 U
OOBSICHEHUE TIONYYEHHBIX pe3yabTaToB. lIMCbMeHHBIE OTBETHI Ha KOHTPOJBHBIE BOIMPOCHI U
3aJJaHMsl, IPUBECHHBIE B ONTMCAHUU PAOOTHI.

KoHTpobHbIE BOIPOCHI:

1. Yro Ttakoe myibc, 4acTOTa MyJIbCa U PUTM I1yJibca?
2. Ilepeuncnute mapaMeTpsbl, BIUSIONINE HA YaCTOTY MyJIbCa.
3. JlaliTe ompezneneHHe TOHATHIO «IIYM» Cep/la, MPHUBEIUTE OCHOBHBIC €T0

XapaKTePUCTUKH U KIaCCUPUKALHIO.

4. KakoBbl CTEIIEHH HHTEHCUBHOCTH IIIyMOB cepaua?

5. B uem oTiin4Me CUCTOJIMYECKUX IIYMOB OT IMACTOJINYECKUX ?

6. Pacckaxure o renese I1yMoB.

7. B uem cytb (hoHOKapauorpapuu?

8. ConepxarenbHo oxapakrepusyidte ToHbl Ha DKI', Hapucyiite u onummute

PUCYHOK.

9. IIpuBenute Gopmyny 4yacToThl mynbca. [y yero ona HyxHa?
10. [Tepeuncnure 3a601€BaHUS CEPAECUHO-COCYAUCTON CUCTEMBI.

JlabopaTopnasi pabdora Ne 5

N3mepenune KPOBSIHOTO

nasnenus Lenb paOoTsr:

- IPOBECTU U3MEPEHHUS KPOBSHOTO JaBieHus. [locTponTs rpaguk n3MepeHus: KpoBsHOIO
nasieHus. OnpenenuTb 3HaYeHHE CUCTOJIMYECKOTO U JUACTOIMYECKOTO aBJICHUS.

ConepxaHue oT4yera.

[TonpoOHBI  MHUCBMEHHBIM  OTYET, COAEpPKAIIMM  CTPYKTYPUPOBAaHHYIO  CXEMY
UCCIIEIOBAaHMsI, HEOOXOAMMBbIE TEOPETUYECKHE CBEACHUs, HUIIOCTPATUBHBIA  MaTepual,
II0JIy4YE€HHBIE KCIIEPUMEHTAIIBHBIE JAHHBIE, OCHOBHBIE PACUETHBIE COOTHOIIEHUS U PACCUUTAHHBIE
napaMmeTpbl, HeoOXoAuMmble TpapuyecKhue 3aBUCUMOCTH M TaOJMIbl JaHHBIX. AHaIU3 U
OOBSICHEHUE TONYYEHHBIX pe3yabTaToB. lIMcbMeHHBIE OTBETHI Ha KOHTPOJBHBIE BOMNPOCHI U
3aJlaHusl, IPUBEJCHHbIC B OTIMCAHUU PaOOTHI.

KoHTposibHBIE BOITPOCHL:

1. Yrto Takoe KpoBsHOE JaBlicHHUE?

2. JlaiiTe omnpesieNieHne MOHATHIO «apTepHAIbHOE JaBICHUEY.

3. Ot 4ero 3aBUCHUT apTepUaIbHOE JaBiieHue?

4. Ilepeuncnure npuOOPHI, MO3BOJSIOUINE OMPENETUTh KPOBSIHOE JaBieHue. Yto

o0o3HauvaeT nokazanue npudopa 120/90?

5. JlaiiTe onpeneneHus MOHATUSAM «CUCTOJIA» U «IUACTOJIa.
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6. OT yero 3aBUCHUT WHTEpPBAJ BPEMEHU MEXKIYy H3MEPEHHUSIMH apTepUaTbHOTO
aBJICHUS?

7. B ueM uzmepsiercs naBiieHue?

8. UTo 03HaYaeT TEPMHUH «IHACTOJIUYECKOE JTABICHUE)?

9. KakuMm 6ose3HsIM COOTBETCTBYIOT JaByieHus Boime 140/90 u ke 90/50?

10. Jla¥iTe onpeneneHue NOHATHIO «I1yJIbCOBask BOJHAY.

JlabopaTopnasi paGora Ne 6

Dnektpomuorpamma. Cokpaienue MyckysnoB. buniencol. MyckynbHbIe noTeHIMansl Llenb

paboThI:

- M3y4uThb MeTOJ 3JekTpomuorpaduu. IlomyuuTs sneKTpoMHOrpaMMy uelIOBEeKa B
COCTOSIHMM TIOKOSL M TpU MBIMIEYHOM ycunuu. M3meputp yactoty u amrumuryny OMIT mpu
MaKCHMaJIbHOM COKpaIllEHUH.

Copep:xanue oTueTa.

[TonpoOHBI  MHUCHMEHHBIM  OTYET, COACPXKAIIMKA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIEIOBaHMsI, HEOOXOAMMbIE TEOPETHUUECKUE CBEJIEHUS, WUIIOCTPATUBHBIA MaTepual,
MOJIy4YEHHBIE SKCIIEPUMEHTANIbHBIEC JAHHBIE, OCHOBHBIE PACUETHBIE COOTHOIICHUS U PACCUUTAHHBIC
napaMeTpel, HEOOXoauMble Trpaduvyeckue 3aBUCUMOCTH W TaONUIBl JaHHBIX. AHAIU3 H
OOBsICHEHHE TMOJYYEHHBIX pPe3yabTaToB. [lMCbMeHHbIE OTBETHI Ha KOHTPOJBHBIE BOMPOCHI U
3aJlaHusl, IPUBEJCHHbIC B ONIUCAHUU PaOOTHI.

KoHTposibHBIE BOITPOCHL:

1. Yro nexuT B OCHOBE (pU3NUECKOM pabOoTOCIOCOOHOCTH YenoBeka?

2. Kakue yHKIIMM BBINOIHSAET KUCIOPO/ B OpraHU3Me PU MBILIEYHON paboTe?

3. CKOIBKO MBIMII] B TEJIE YeloBeKa?

4. KakoB MEXaHU3M COKpAIICHUs TNIAaJKUX MbIIL? YKaXHUTe pOJb BTOPUYHBIX
MOCpeAHUKOB. B uem 3akitouatorcs papmMako- U 3JEKTPOMEXaHNUECKOe COpshKeHne?

5. KakoBa poJsib MOHOB KalbliMsl B MPOIIECCE MBILIEUHOTO cokpaiueHus? Kakosa
poib AT® nns nedarenbHOcTH MbIII? CoAepKaTeNbHO OXapaKTepU3YHTE MPOLECC
MBIILIEYHOTO paccaadieHusl.

6. [ToTeHnman neiicTBUS, HOHHBIE MEXaHU3MbI BOSHUKHOBEHHUSI.

7. IlepeuncnuTe OCHOBHBIE YAaCTH MBIIIIIBI.

8. Ilepeuncnute QyHKIIMH MBIIIII.

9. KakoBo crpoenue, Ttomorpagpuss M  (YHKIMH TONEPEYHONOIOCATOM

MYCKYJIaTyphbl?
10. YT0 Takoe KOMITO3HUIUS MBIIIIL?
11. [IpuBenuTe peXMMBI M THIIBI MBIIIEYHBIX COKpameHnid. Kakosa

3aBUCHUMOCTDb MCKIY cuioi COKpallCHUd MbIIIIBI 1 CKOPOCTHIO eé YKOpO‘{eHI/IH?

Jladoparopnasi pabora Ne 7

Pedrnekc pactskeHus u onpeneneHne CKopocTa nposoaumoctu Lens

paboTHI:

- BbI3BAaThb pe(bnelcc pacTsoKE€HUA B MBINIIAX TOJICHU IMOCTYKUMBAHUCM I1I0 aXWUJIJIOBOMY
CYXOXWINIO (pedeKkec axuUIOBOTO CYXOXKWJIWSA). 3amucarh OOIMWNA TOTEHIMAN JEHCTBUS W
OTIPEACTUTH JIATEHTHBIN TIEprUoa peduiekca U CKOPOCTh MPOBOIUMOCTH.

ConeprxkaHue oT4era.
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[TogpoOHbIi  NMUCBMEHHBIH  OTYET, COJACPKAIIMKA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIeIOBaHMsI, HEOOXOAMMBIE TEOPETUYECKHE CBEAEHUS, WJUIIOCTPATUBHBIA  MaTepual,
I10JIy4YE€HHBIE KCIIEPUMEHTAJIbHBIE JAHHBIE, OCHOBHBIE PACUETHBIE COOTHOIIEHUS U PACCUUTAHHBIE
napamMeTpsl, HeoOXoauMmble TIpaduyecKue 3aBUCUMOCTH M TaOJMUIbl JaHHBIX. AHaIU3 U
OOBSICHEHUE TONYYEHHBIX pe3yabTaToB. lIMCbMeHHBIE OTBETHI HAa KOHTPOJBHBIE BOIMPOCHI U
3aJlaHus, IPUBEJCHHBIC B ONIUCAHUU PaOOTHI.

KoHTposbHBIE BOIIPOCHL:

1. Yro mpencraBinsieT U3 cedst MpIILICUHAs! AKTUBHOCTb?

2. OnumuTe CTpOCHHUE cCapKoMepa.

3. Uro Takoe anmekTpoMuorpadus, SIeKTpoMuorpamma’?

4. Kakue CyliecTBYIOT CHOCOOBI JUAarHOCTHKU IHOPaXEHHS HEPBHO-MBIIIEUHOM

CUCTEMBI?

5. Jlaiite onpezeneHust MOHATHAM «pediaeKkcy, «peduieKe pacTsKEHHUs MBI,

«BpeMmst pediekcar.

6. Uro npencrapiiseT U3 cedsl axMIIOBO CyXoxKuiine?
7. KakoBa amMmianTysia MOTEHLMANa MBIIIEYHOI'O NEHCTBUSA, KOI/la MBIl PYKH

HaXOJATCs B HANPSKEHUN?

8. Uro sBisiercst npuuuHoi 3¢ dexra Ennpammka?

JlaboparopHasi padora Ne 8

N3ydyeHne 4acToThl CIMSHUS U BEPXHETO MOpOora CIbIIIMMOCTH METOJIOM ayIHOMETpUU

[enb paboThI:

- ONpEIENUTh YacCTOTY CIUSHHS M BEPXHUN aKyCTHUUECKHH mMopor ucneityemoro. Ilpu
MOMOIIIM TE€HEepaToOpa CUHYCOMJANbHBIX BOJIH M HAyIIHWKOB IOJATh pa3JIMYHbIE CUTHAIBI C
HIDKHUM U BEPXHUM TTOPOTOM CJIBIIIUMOCTH UCTIBITYEMBIM.

Conepsxanue oT4era.

[TonpoOHBIM  MHUCHMEHHBIM  OTYET, COJAEPXKAUIMM  CTPYKTYPUPOBAaHHYIO  CXEMY
UCCIIEIOBaHMS, HEOOXOANMbIE TEOPETHUYECKHE CBEJIEHUS, WUIIOCTPATUBHBIA MaTepual,
MI0JIy4YE€HHBIE KCIIEpUMEHTAIIbHbIE JAHHbBIE, OCHOBHBIE PACUETHBIE COOTHOIIEHUS U pACCUUTAHHBIE
napaMmeTpsl, HeoOXoAumble Tpaduvyeckue 3aBUCUMOCTH U TaOJMIBI JaHHBIX. AHAIU3 H
OoOBsICHEHHE TOJYYEHHBIX pe3yiabTaToB. [lMcbMeHHbIE OTBETHI Ha KOHTPOJIbHBIE BOMPOCHI U
3aJlaHusl, IPUBEJCHHBIC B OMMMCAHUU Pa0OTHI.

KoHTposibHBIE BOITPOCHL:

. UTo Ha3BIBAIOT aOCOTIOTHBIM TOPOTOM CIYXOBOUM UYBCTBUTEIIBLHOCTH?

. Onumrre npupoay 3BYyKa.

. Kakumu puznuecknmu mapaMeTpaMu XapakTepu3yeTcs 3ByK?

. Kakoii nrnana3oH 3ByKOBBIX YaCTOT BOCIIPUHUMAET yXO YeJI0oBeKa?

. Uto takoe ayauomeTpus?

. [IpuBenute 3axoH Bebepa-dexuepa.

. KakoBbI e1MHUIIBI U3MEPEHUS YPOBHEU HHTEHCUBHOCTH U TPOMKOCTH 3BYKa?

O N O Ol &~ WDN P

. Kak B MCIUIIUHC UCITOJIB3YIOT 3BYKOBLIC MCTOAbBI UCCIICIOBAaHUA.
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JlabopaTopnass paGora Ne 9

Omnpenenenue HOJIst 3peHMs

yenoBeka Llenb paboThr:

- OIpENIeNIUTH TI0JIe 3PEHUsSl MPABOrO M JIEBOTO I1a3a i Oenoro, CHHEero, KpacHOro u
3eneHoro. OnpenenuTs 1000 HETOCTaTOK 3peHHs (CKOTOMA), PACIIONOKEHHE CIIENOro ISTHA
(Touku 3puTenpHOro Hepma). OmpenenuTh CTENEHb MHOJSA 3pEHHs 000MX IJla3 M I0JIOKEHHUE
CJIENIOTO MATHA MPU TIOMOIIH ITEPUMETPA.

Coneprxanue oT4era.

[TogpoOHbIi  NUCBMEHHBIH  OTYET, COJEPXKAIUUK  CTPYKTYPHPOBAHHYIO  CXEMY
UCCIIeIOBaHMsI, HEOOXOAMMBIE TEOPETUYECKHE CBEIEHUs, MWIUIIOCTPAaTUBHBIA  MaTepual,
MOJTyYCHHBIE SKCIIEPUMEHTAIIbHBIC JaHHBIC, OCHOBHBIE PACUETHBIC COOTHOIICHUS M PACCUNTAHHBIC
napamMeTpbl, HEoOXoauMmble rpaduyeckue 3aBUCUMOCTM UM TaOJUIbl JaHHBIX. AHAIU3 H
OOBSICHEHUE TIONYYEHHBIX pe3yabTaToB. lIMCbMeHHBIE OTBETHI Ha KOHTPOJBHBIE BOIMPOCHI U
3aJJaHUsl, IPUBEACHHBIE B ONMCAHUU PAOOTHI.

KoHTposibHBIE BOIIPOCHL:

1. OOBsICHUTE MPUHITUT PAOOTHI CEHCOPOB IJ1a3a.
. Kakoli n1uana3oH AiuH BOCIIPUHUMAEMbIX BOJIH?
. C moMo1mip1o Kakoro mpudopa OCyIIeCTBISAIOT U3MEPEHUE TTOJIsI 3pEHUS?
. CKOJIBKO THITOB PEIETITOPOB MPUCYTCTBYET B UEIOBEYECKOM IJIa3y?
Urto Ha3pIBaeTCs MOJIEM 3peHHUsI; TIoJieM 0030pa?
. Kak pacnpenenensl ko1004ku Ha ceTyaTke riasza?
. Kax mensiercst pazmep mosist 3peHust [UTsi pa3HbIX BOCIIPHHUMAEMBIX 1[BETOB?

0N UAWN

. JlaiiTe onpeneneHe TEPMHUHY «CJIETIO€ TSI THOY.
9. Kakue odranpMonornyeckue 00JI€3HU MOKHO BBISIBUTH, U3MEPsIs TOJIE 3pEHUs
yejoBeKa?

JlabopaTopnasi paGora Ne 10

Bpemspazpemaromas ciocoOHOCTh uesioBeueckoro riasa Liems

paloThI:

- ONpEACIUTh YacTOTy MEpLAaHMs CTUMYJISTOPHOIO HMCTOYHMKA CBETa, IPH KOTOpPOU
BO3HHMKAET BIICYATJICHHE HENPEPBIBHOTO cBeTa. M3MEHUTh XOJ Jiydya CBeTa MpPHU ITOMOIIH
nepumerpa. Onpenenurb NOpor YacTOThI CIMSIHUS MENbKAHUM JUIsl JIEBOIO M IPaBOro IJasa
OTHOCHUTEJILHO HAPaBJICHHUs MaJIeHHUsI CBETOBOTO BO30YIUTENSI U COCTOSIHUE a/IalTalluy TJas3.

ConeprxkaHue oT4era.

[TonpoOHBIi  NUCHMEHHBIH  OTYET, COJEpXKAIUUH  CTPYKTYPHPOBAHHYIO  CXEMY
UCCIIEIOBaHMs, HEOOXOAMMbIE TEOPETHUECKUE CBEJEHUs, WUIIOCTPAaTUBHBIA MaTepual,
II0JIyYE€HHBIE KCIIEPUMEHTAIIBHBIE JAHHBIE, OCHOBHBIE PACUETHBIE COOTHOIIEHUS U PACCUUTAHHBIE
napaMmeTpsl, HeoOXoAuMmble TpapUyecKhue 3aBUCUMOCTH M TaOJMIBl JaHHBIX. AHaIU3 U
OO0BSICHEHUE TOJYYEHHBIX pe3yabTaToB. IIMcbMeHHBIE OTBEThl HAa KOHTPOJBHBIE BOIMPOCHI U
3aJJaHMsl, IPUBEACHHBIE B ONTMCAHUU PAOOTHI.

KoHTposbHBIE BOIPOCHI:

" Yro mpencraBiseT coOoi rima3?

"B kakoit 00acTH  pacHoONOKEH MAaKCUMyM HENpPEpPBIBHOTO  CIIEKTpa
YeJI0OBEYECKOTO Ti1a3a?
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"OT d4yero 3aBHCHUT 4YacToTa cCiusHAA Meabkanuii? Korma oHa wnMeeT
MakCHUMaJIbHOE 3HaueHue?

4, )
KakoBa Macca 1i1a3Horo s1010ka’?

S.
Hazosurte JBa I10JII0Ca, KOTOPLIC BBIJICIIAIOT B INIA3HOM SI0JI0KE.

6.

Urto Ha3bIBaeTcs SKBAaTOPOM TJIa3HOTO s10J10Ka?
7. o

W3 gero cocTouT ria3Hoe si010Ko0?
8. . .

Yo Takoe aKKOMOJIAIIMOHHBIN (IIPUCIIOCOOUTENBLHBIN) armapat?
9. .

Uro npeacrasiseT co0o0it 3pavyok?
10.

Ykaxute UHTEPBAbl, B KOTOPBIX U3MEHSETCS
4acToTa CIUSTHUS r7iasa, aIanTHPOBAHHOTO K CBETY, TEMHOTE.

Jladoparopnasi padora Ne 11

IIpoBepka peakMOHHOM criocoOHOCTH YenoBeka Llenb

paboTHI:

- U3MEPUTH BpEMs pEaKLUU YEJIOBEKA, U3MEPUTH BPEMs IIPOCTOS IIPHU IPOBEPKE PEAKLIMH.
[IpoananusupoBath Nepexo HON pexuM. ONpeaeuTh NOPOTrOBYIO YACTOTY pa3IpasKUTeIsL.
W3yuuTth BIUsSHUE IIyMa U aJIKOTOJIsl HA PEAKIIMOHHYIO CIIOCOOHOCTb.

Conepsxanue oT4era.

[TonpoOHBIM  MHUCBMEHHBIM  OTYET, COJAEpPXKAIIMM  CTPYKTYPUPOBAaHHYIO  CXEMY
UCCIIeIOBaHMsI, HEOOXOAMMBIE TEOPETUUYECKHE CBEAEHUS, MWJUIIOCTPATUBHBIA MaTepHal,
MIOJIy4YE€HHBIE KCIIEpUMEHTANIbHbIE JAHHBIE, OCHOBHBIE PACUETHbIE COOTHOLIEHHS M PACCUUTAHHbBIE
napamMeTpsl, HEoOXoauMble Trpaduyeckue 3aBUCUMOCTH UM TaOJNUIbl JaHHBIX. AHAIU3 H
OOBsSICHEHUE TOIYYEHHBIX pe3yabTaToB. IIMcbMeHHBIE OTBEThl HAa KOHTPOJBHBIE BOINPOCHI U
3aJlaHusl, IPUBEJCHHbIC B ONIMCAHUU PaOOTHI.

KoHTposibHBIE BOITPOCHL:

Uro Takoe qBUTATENbHAS peaklys yesoBeka?

Jaiite onpenenenne peakMOHHOM CITIOCOOHOCTH YeI0BeKa.
Ha3oBute 1Ba OCHOBHBIX THIIA POCTOW JIBUTaTEIbHON PEAKIUH.
Kakue gakTopsl BIUSAIOT HA CKOPOCTh PEaKIMU YeIoBeKa?

Kak omnpenensiercst moporosas yactora?

Uro npencrasiser co0oil BpeMsi CleKeHus?

Uro npencrasiser co0oit BpeMst mpocTos?

NG~ WDdE

B kakux npenenax xoseOnercs 3Hau€HHE BPEMEHU MPoCcTost?
HazoBure cocTapistomniye 6HOI0IrMYECKOro KOHTypa YIpaBIeHHUS.
10. Yro Takoe kpuBas peakimuu? KakoBo ee Ha3HaueHue?

JlaGoparopHasi paGora Ne 12

Onexrpookynorpadus Llens

paboTHI:

- 3aIUCaTh U3MEPEHHE IEKTPUUECKOTO IM0JIs, BEI3BAHHOE JIBUKEHUEM IJI1a3 IPU YTCHHUH,
UCIIOJIB3YS AIEKTPOAbI, IPUKPEIICHHBIE K KOXke B 0071acTH 171a3. [1o1yduTh 351eKTpooKyIorpaMmmy
y B3pOCIIOrO 4YeJIOBEKa, 6-JeTHEro peOeHKa W, eClM BO3MOXKHO, Y YeJOBeKa, 00JIaJarolero
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TEXHUKOU CcKOpouTeHUsl. OLEHUTh CKOPOCTh TOPU30HTAIBHOTO IBUXKEHHUS TJia3, PaccuuTaTth
epuo.

Copep:xanue oTueTa.

[ToapoOHBIA  TUCBMEHHBIH  OTYET, COACPXKAIIUKA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMS, HEOOXOAMMBIE TEOPETHUECKUE CBEICHUS, WUIIOCTPATUBHBIA MaTepual,
MOJTyYEHHBIE SKCIIEPUMEHTAIbHbIE JaHHbIE, OCHOBHBIE PACUETHHIEC COOTHOIIECHUS U PACCUUTAHHBIE
napameTpsbl, He0OXOAUMbIe TpadUuUecKie 3aBUCIMOCTH U TaOJIHIIbI TaHHBIX.

AHanu3 M OObBSICHEHHE MOJNYYEHHBIX pe3yibTaToB. IIucChbMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BONIPOCHI U 33J]aHUs, IPUBEACHHBIE B OMMCAHUU PA0OTHI.
KoHTposbHBIE BOIIPOCHL:
1. Yro Takoe smeKkTpooKynorpadus?
2. KakoBbI BO3MOXXHOCTH UCTIOJIB30BaHUS AIIEKTPOOKYJIOTpaduy B METUITMHE?
3. B yem cyTh anekTpookynorpammbl? KakoBbl METOIBI €€ perucTparuun?
4. Kakue mpoueccsl OTpaxxaroT CBETOTEMHOBBIE KOJIeOaHus?
5. Pacckaxute 0 poOIM SIEKTPOOKyJdorpaduu B JUATHOCTHKE 3a00JIeBaHMIA
MMUTMEHTHOTO AMUTENHS CETUYATKH U XOPOUIEH.
6. Ilepeuncnute cocynucTsie 3a00JIEBaHMS CETYATKH.
7. Yto BIMSET HA OCHOBHBIC AMIUIUTYJIHBIE, BPEMEHHBIE U OTHOCHTEIIbHBIC

MOKAa3aTeIH 3JIEKTPOOKYIOTpaMMBbl?

8. Pacckaxkute 0 COCyTUCTBIX 3200I€BaHUSIX CETYATKH.

JlabopaTopnasi padora Ne 13

N3mepenne 4acToThl AbIXaHUS

[enb paboThI:

- ONpEIEIUTh, KAK 3aBUCUT KOJIMYECTBO BJIOXOB B €IMHHILY BPEMEHM OT CIIEIYIOLINX
¢dakTopoB: 00BEMa JIETKMX, COCTOSIHUS 3[J0POBbS M HArpy3ok. M3MepHUTh U CPaBHUTH YacTOTY
JBIXaHUS J10 U 1ociie (PU3NYECKUX HArpy30K.

Conepsxanue oT4era.

[TonpoOHBIM  MHUCHMEHHBIM  OTYET, COJAEpPKAIIMN  CTPYKTYPHUPOBAaHHYIO  CXEMY
UCCIIEIOBAaHMsI, HEOOXOAMMBIE TEOPETUYECKHE CBEIEHUS, WJUIIOCTPATUBHBIA  MaTepHal,
ITOJIyYEHHBIE SKCIIEPUMEHTAJIbHBIE JaHHBIE, OCHOBHBIE PACUETHBIE COOTHOLIEHUS U pACCUNTAHHBIE
napameTpsl, HeoOXoauMmble TIpaduyeckue 3aBUCUMOCTH U TaONUIbl JaHHBIX. AHAIU3 U
OO0BSICHEHUE TOJYYEeHHBIX pe3yabTaToB. IIMcbMeHHBIE OTBEThl HAa KOHTPOJBHBIE BOINPOCHI U
3aJlaHusl, IPUBEJCHHBIC B OTIMCAHUU PaOOTHI.

KoHTposibHBIE BOITPOCHL:

1. JTaiiTe onpenenieHre paBHOMEPHOMY HOPMAJIbHOMY JIBIXaHUIO.
. Ha xakue nBa Buaa paszaensercs JbIXaHue?
. UTO mpOonCXOINUT IPU HOPMAJIBHOM JBIXaHUU?
. UTO mpOMCXOINUT IPU MOBBIIEHHOM JIBIXaHUU?
. JlaliTe onpeienieHrne 4acTOThl AbIXaHHUS.
. IlepeynicinTe NaTYMKU YaCTOTHI IBIXaHUS.
. KakoBbI OTIIMUNTENBHBIE IPU3HAKY JATYUKOB YaCTOTHI JbIXaHUS?
. Kakue QpyHKIIMM MoMUMO U3MEpPEHUS YaCTOThI JbIXaHUs BBITOIHSIOT TaTYNKN?
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. B yem rnmaBHOE OTIIMUME MEXAY HOPMAJIbHBIM U MOBBIIICHHBIM JbIXaHUEM?
10. Y10 HaA3BIBAETCI AKTOM ILIXaHUA?
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11. OnumuTe IBMKEHUE BO3/yXa B JIETKUX MPU ABIKECHUH JHa(parMsl.
12. C yem cBs3aH HEOOCTAaTOK JUaQparMaibHOTO JABIXaHUS TIPU
MOBBIIIEHHOM NOTpe0JIeHUH Ku1caopoaa?

JlaGoparopHasi padora Ne 14

HonHas mpoHUIIaeMOCTh KIIETOYHOI MeMOpansI Llens

paboTHI:

- U3YYUTb TPAHCIIOPT BELLECTB YEPE3 KIECTOUYHYIO MEMOpaHY.

Coneprxkanue oTyera.

[TogpoOHbIi  NUCBMEHHBIH  OTYET, COJEPXKAIIMK  CTPYKTYPHPOBAHHYIO  CXEMY
UCCIIeIOBAaHMsI, HEOOXOAMMBbIE TEOPETUYECKHE CBEACHUS, WUIIOCTPATUBHBIA  MaTepuall,
I0JIy4YE€HHBIE KCIIEPUMEHTAJIbHbIE JAHHbIE, OCHOBHBIE PACUETHBIE COOTHOIIEHUS U PACCUUTAHHBIE
napameTpsl, He0OX0IuMble rpaduyecKre 3aBUCUMOCTH U TaOIHILIbI JaHHbIX.

AHanmu3 U OObBACHEHHME IOJIYYEHHBIX pe3yiabTaToB. [IMCbMEHHblE OTBETHI Ha KOHTPOJIbHBIE
BOTIPOCHI U 33J[aHUs, TIPUBEICHHBIC B ONMCAHUU PaOOTHI.
KoHTposibHBIE BOIIPOCHL:
. KakoB noHHbII MexaHu3M (HOpMUpPOBaHMSI MEMOPAHHOTO MOTEHLIMAJIA TTOKOS?
. 3a cueT Kakoro npoiecca GopMUpyeTcsi MEMOpPaHHBIN MOTEHLMA TTOKOs?
. Onuiure ctpoeHue MeMOpaHbl BO30YIMMbIX KJIETOK: HOHHBIX KaHAJIOB, HOHHBIX ITOMII.
. Kakue cymectBytoT Buasl noreHuuana? Pacckaxxure o KaKIoM KpaTKo.
. Haiite onpexnenenue ko3dduumenty tpancpepa. s yero on ciayxur?
. Uro nokassiBaeT pH-ypoBens? Kakue metoasl onpenenenns pH-ypoBHs cylecTByroT?
. Urto npeacTapmstoT cob0il 0CMOTHYECKHE TIPOIECCHI?
. B ueM 3akirodaeTcs CylHOCTh HCKYCCTBEHHOM KJIETOUHOM MeMOpaHbI?
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. HeM oTimuaroTcs JIMTIUIHBIC ITOPBI OT OCIKOBEIX KaHAJIOB?

JlabopaTopnas padora Ne 15

PerynupoBanue temneparypsl Tena yenoseka Llenb

paboTHI:

- TOCTPOUTh KpHUBBIE, JIEMOHCTPUPYIOUIUE pPETYJUPOBAHUE TEMIEpAaTypbl Tela.
[Ipoananu3upoBaTh paziWyHbIE KpPUBBIE, XAPAKTEp KOTOPBIX 3aBUCUT OT YCIOBUU Ha pyKe
HCIIBITYEMOTO.

ConepxaHue oT4yera.

[TonpoOHBI  MHUCHMEHHBIM  OTYET, COJAEpPXKAIIMM  CTPYKTYPUPOBAaHHYIO  CXEMY
UCCIIEIOBaHMs, HEOOXOAMMBIE TEOPETHUECKHE CBEIEHUS, WLIIOCTPATUBHBIN MaTepuan,
MOJTyYEHHBIE DKCIIEPUMEHTAIbHbIE JaHHBIC, OCHOBHBIE PACUETHBIE COOTHOIIECHUS U pACCUNTAHHBIE
napaMmeTpsl, HeoOXoAuMmble TpapuyecKhue 3aBUCUMOCTH M TaOJMIbl JaHHBIX. AHaIU3 U
OOBsICHEHHE TOTYYEHHBIX pPE3ylbTaToB. [IMCEMEHHBIE OTBETHI Ha KOHTPOJBHBIE BOMPOCHI U
3a/IaHMs], PUBEICHHBIC B OMTMCAaHUU Pa0OTHI.

KonTpoJsibHBIE BOMPOCHI:

1. N300pa3ute NpocTeHIyio cXeMy CUCTEMbI TEPMOPETYIISIIUN YeTIOBEKa.

2. JlaiiTe onpenesieHue spa.

3. Uto siBiieTCS BaXKHBIM KPUTEPUEM I OLICHKU XUMUYECKOM TePMOpPErysiiuu?
4. Ha3zoBuTe /1Ba TUIA MOTOBBIX JKEJIE3.

5. B pe3ynbrare 4ero u3MeHsIeTCSI HHTCHCUBHOCTh XUMHUUYECKOU TEPMOPET YIS IUN?
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6. Uto Takoe TemrepaTypHas afanTaius?

7. U300pazute  rpaduyueckd  aKTHUBHOCTh  XOJOJOBBIX W TEIUIOBBIX
TEPMOPEILIEITOPOB MPH IMOCTOSTHHOHN TEMIEpaType KOXKH.

8. [IpuBenuTe pumep nepudepruIecKux PerenTopoB.

9. Ort 4ero 3aBHCHT TeMIIepaTypa Koxu?

10. KakyuM 3akOoHOM BBIpa)KaeTcs 3aBUCUMOCTb CKOPOCTH XHMHYECKUX
peakuuii? B yeM oH 3akitodaetcs?

MeToanuyeckue ykazaHus K J1a00paTopHbIM padoTam

Y4eOHO-MeTOAMYECKUN MaTepuan MPeACTaBICH OIMUCAHUSMHU JIabOpaTOpPHBIX padoT,
Jar0TCs 001Me peKOMEHIANNH 0 BHIIOIHEHUIO, O(POPMIICHHIO | 3aIIUTe JJAOOPaTOPHBIX padoT.
JlaHHOE 0OCTOSATENBCTBO MPEANOJIaracT onpeaeaéHHbIN 00BEM CAaMOCTOSATEILHON TEOPETHICCKOM
paboThI CTYICHTOB Kak 1Mo (u3MKe, Tak W 1o Owmosnoruu. CienoBaTellbHO, YI4EOHBINH MaTepua,
00Opy/IOBaHUE ¥ BBIYHCICHUS B JIAOOPATOPHBIX pabOTaxX JOJKHBI OBITh IMOCWIBHBIMHU IS HX
CaMOCTOSITEIbHOTO OCBOEHHUSI.

Onucanus 1abopaTopHBIX paboT colep:kaT TOT MUHUMYM T€OPETUYECKUX CBEACHUM, 0e3
KOTOPOT'0 HEBO3MOKHBI U3JI0KEHUE IKCIIEPUMEHTAILHON METOANKHU U CO3HATEIbHAs IOCTAaHOBKA
onbIToB. CTYAEHTHl [OJDKHBI 3apaHee O3HAKOMUTHCA C ONUCAHUSAMU pPadOT U U3YYUTh
COOTBETCTBYIOIIMI TEOPETUUECKUNA MaTepUal.

[IpoBenenne Bcex 3aHATUN  JA0OPATOPHOTO  MPaKTHKymMa MPEIYCMOTPEHO B
CHEIHMATM3UPOBAHHBIX ~ y4eOHBIX  J1a0opaTopusix, CHAOKEHHBIX BCEM  HEOOXOAMMBIM
000pyJIOBaHUEM U OSKCIEPUMEHTAIBHBIMU YCTAHOBKAMH 11 3(PGEKTHBHOTO BBIMOTHEHUS
COOTBETCTBYIOIIMX JJAOOPATOPHBIX padoT.

Kaxnas nmabGopatopHas paboTa J0JDKHA BOCIPUHUMATHCS CTYACHTOM Kak HeEOOJIbIIIOE
CaMOCTOATENIbHOE HAy4YHOE HCCIEAOBAaHUE, HANpPABICHHOE Ha TMPOBEPKY TEOPETUUYECKUX
MOJIOKEHUH.

[Tepen nHagasioM paGOTHI C TOMOIIIBIO HECKOJIBKUX MPOCTHIX OMBITOB, PE3YJIbTaT KOTOPBIX
MOJKET OBITH 3apaHee HaIeKHO MpeAcKka3aH, HE0OX0IUMO YOeTUThCS B UCIIPABHOCTH allapaTyphl.
B cnyyae HencrpaBHOCTH NMPUOOPOB WM YCTAHOBKHU CIIEAYET HEMEMIEHHO COOOIIUTH 00 ATOM
nabopaHTy WK TPEToAaBaTelio.

N3mepennst 1OKHBI MPOBOJUTHCS C MAKCUMAJIbHOM TOYHOCTHIO. ECiM B MOTy4eHHBIX
JaHHBIX HMeeTcs OOoNbIIHA pazdpoc, Jydie NomnpoOoBaTh HANAAWTh YCTAaHOBKY WM Oolee
TIIATEIHHO MPOBOANTH SKCIIEPUMEHT, UeM MPOU3BOIUTH JUIMHHBIN PsiI U3MEPECHUI.

VYka3pIBaTh pa3MepHOCTH (PU3NYECKUX BEITUYMH U TIPOBOJUTH PACUETHI CIEAYET B OJTHOM
cucteme (CH).

[Toctpoenue rpaduKoB U MepBbIe OIEHOYHBIE PACYETHI HEOOXOTUMO MPOBOJIUTE MO XOY
AKCTIIEPUMEHTA WJIM Cpa3y e IMOCJIe HET0. DTO MO3BOJIMT UCKIIOUNTH TPyObIe MMpOMaxu, a TpHu
HE00XOIMMOCTH TTOBTOPUTH U3MEPEHUSI.

[Tocrne BBITIOIHEHUS JTA0OPATOPHOM PabOTHI ClIEAYET MPUBECTHU B MOPSIOK pabouee MecTo,
cIaTh JIAOOPAHTY WIIH MPENOAaBaTENIO BEIIAHHBIC MPUOOPHI M 000pYIOBaHHE.

OO0paboTka pe3ynbTaToOB JOJKHA OBITh 3aKOHYECHA IO HAayala BBITOJHEHUS CICIYIOMICH
pabotel. IIpomexyTouHble BBIYMCIEHUS JOJDKHBI JI€1aTbCsl C TOYHOCTBIO, HECKOJIBKO
MPEBOCXOIAIICH TOYHOCTh U3MEPEHUH, YTOOBI N30ekKaTh BHECEHHS B PACUETHI JOMOIHUTEIBHBIX
OIIMOOK, CBA3aHHBIX C OKPYIJIEHUEM MPU BBIUHCICHUSIX.
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[Ipu oueHke pe3ylbTaTOB H3MEPEHHUH HYXKHO OBITh YBEpEHHBIM B MPAaBMIBHOCTH
COOCTBEHHOT'O pEIIEHHUS SKCIEPUMEHTAIbHON 3aJaud, a HEe «IOJATOHATH» pe3yJbTaThl K
TaOJMYHBIM JAaHHBIM WIHM JAaHHBIM, [TOJyYEHHBIM IPYTUMH dKCIIepUMEeHTaTopaMu. IlomHuTE, 4TO
Ha pe3ylbTaThl DJKCIHEPUMEHTa BIUSAIOT MHOTrHe (aKTOpbl, a, CIEeJ0BATEeNbHO, JaHHBIE,
MIOJTyYCHHBIE PAa3HBIMH HSKCIEPUMEHTATOPAMH, BCETJa pPa3IMdyaloTCs M PEIKO COBMANAIOT C
TaOJIMIHBIMHU.

Brimmonnennas naboparopHast pabota odopmisieTcssi B TETpaad B BUAE MUCHBMEHHOTO
otueta. Pexomenayercs cienytomias ¢popma 3alucu pe3yabTaTOB U3MEPEHUN U BBIUMCICHUMN: -
JaTa BBITOJTHEHMS;

- HOMEp U Ha3BaHHE JabopaTOpHOIl paboTHI;

- 1eab paboTHI;

- npubopsl U 0o0opynoBaHue (s KaXaoro mpubopa CleAyeT yKas3aTh LEHY
JIEJICHUS Kb, 3T0 HEOOXOAUMO JJIsl pacdy€Ta MOTrPEeIIHOCTH U3MEPEHUN );

- KpaTKO€ U3JI0KEHHE TeOpUHU (PU3NYECKOTO SIBICHUS C OCHOBHBIMU (hOpMYyIIaMu;

- cXeMa M ONHCaHUE IKCIIEPUMEHTAIBHON YCTaHOBKH;

- OTMCaHNE METOAMKH MTPOBEACHUS IKCIIEPUMEHTA;

- TaOJIHUIBI AKCIIEPUMEHTAIBHBIX W3MEPEHUH M PACUETHBIX BENWYHMH (KaXKaas
CTpOKa WM CTONOel TabIuIbl JOJIKHBI UMETh 0003HaueHHE (PU3NUECKOW BEIMYUHBI U €€
Pa3MepHOCTb);

- OKCIEPUMEHTAIbHbIE W pacuéTHble TpaduKH, MPUIEM HA OCAX KOOPIHHAT
00513aTeNIbHO YKa3bIBAIOTCS OTKJIA/IbIBAEMbIE BEJTMUUHBI M UX Pa3MEPHOCTH;

- pacu€T nCKOMOM (U3NYECKOI BETMUNHBL;

- o01IKe BBIBOJIBI IO paboTe (aHAM3HPYIOTCS MOJTyUYEeHHBIE PE3YIbTAThI, KOTOPBIC
CPaBHHUBAIOTCSI C TEOPETUYECKUMHU WM TAaOJUYHBIMU JaHHBIMM, OOBSCHSIOTCS NPUYMHBI
BO3MOXKHBIX PACXOXKACHUH; YKa3bIBalOTCA (DU3MUYECKHE BEIMYUHBI, M3MEPEHHE KOTOPBIX
BHOCUT HaWOOJBIIMI BKJIAJ B OOLIYIO MOTPELIHOCTh; MPEAJAraloTcsl pa3iuyuHble CIOCOOBI
YMEHBIICHHUS TIOTPEITHOCTH U3MEPEHUH ).

Odopmnennass nmabopaTropHas paboTa 3alUIIAeTCs Ha CIEAYIoIeM JabopaTopHOM
3aHATUH B TAKOM MOpPSKE:

- CTYACHT TIPEOBSIBISIET MPEMOJaBaTeNl0 Ha MPOBEPKY TeTpaib s
n1abopaTOPHBIX padoT;

— CTYACHT M3JIaraeT OCHOBHBIE TEOPETHYECKHE IOJOXKEHHUS, 3aKOHBI M ypaBHEHUS,
TEPMUHOJIOTHIO, METOJIMKY U3MEPEHUI, OKOHYATEIBHBIN Pe3yIbTaT padOThI, OOIINE BHIBOIBI IO
pabore;

- CTYIEHT YCTHO OTBEYAeT Ha KOHTPOJIbHBIE BOIPOCHI, UMEIOLINECS B OMUCAHUU
7a00paTOpHOIl PabOTHI, a Tak)Ke Ha JOMOJIHUTEIHHBIE BOIPOCH MPEMOoaBaTels M0 TeMe
paboThl (Hampumep, 0 MPaAKTHUYECKOM MTPUMEHEHUH U3YYEHHBIX 3aKOHOMEPHOCTEH U Ip.).

[TpoBepka 3HaHMN CTyAEHTAa OCHOBaHAa Ha KOHTPOJBHBIX BOIPOCAaX, NPUBEIACHHBIX B
ONMCaHuK pabOTHl W JOMOJHHUTEIBHBIX BOIMPOCAX, KACAFOIIUXCS COOTBETCTBYIOUIMX pa3ieiioB
OCHOBHOH UCHHIIHHBI «OCHOBBI OMO(DUZUKI».

B pe3ynbrarte BHIIOIHEHHUS JIa0OPATOPHBIX pabOT U MX 3aIIUTHI y CTYACHTOB
dopmupytorcs u ouenuBartes Tpedyemsie @I'OC u OOIT no nanpasienuto 03.03.02 Ousuka
(mpodune: dyrnamenTanbpHas ¢pusnka) kommerenuuu: [TK-1.
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4.2 DoH/I OLIEHOYHBIX CPEICTB /Jsi NMPOBeJIEHUS MPOMEKYTOUYHON ATTeCTALNH

KoHTpoJibHbIE BONIPOCHI M 3aJaHUS:

He npenycmorpeno

4.3  IlepedyeHb BONPOCOB, BBIHOCHUMBIX HA IK3aMeH
Onpenenenue 6M0PU3NKU
Hcropus 6uodusuku
3amaun OMoPU3UKU
Paznenspr 6nodusnku
TepMoanHaMuka >KUBOTO OOBEKTA
Uro maet TepMOJAMHAMUYECKUHN TIOIXO ISl PU3UKH KUBBIX CHCTEM
[TonsiTHEe 0 BHYTPEHHEH SHEPTUU
IlepBbIid OPUHIUIT TEPMOJAUHAMUKHI

BTopoii npuHIMI TepMOAMHAMUKH

. OCHOBHbIE NMOHATUS XUMUYECKON TEPMOIUHAMUKI

. XUMHUYECKHE PeaKIMH MPU IOCTOSTHHOM JIaBJI€HUU U 00BbEME.
. OHTaJbIHNS

. Tepmoxumunueckue ypaBHEHHs

. OCHOBHbIE 3aKOHBI TEPMOXUMUU

. OHTponus. HanpaBieHHOCTh XUMUYECKUX PEAKLIUI

. CBoOojHas sueprus ['ud6ca

. XMMHAYECKHUI MOTEHIIHAI

. Teopema IIpuroxuna

. CDYHKI_II/IOHI/IPOBaHI/IC OMOJIOTUYECKON CHCTEMBI
. KauectBennoe HCCICIOBAaHNEC KUHCTHYCCKHUX CUCTEM

. XMMHMYECKOE €IMHCTBO KUBOM MPUPOBI

. IIpocTpaHCcTBeHHast CTPYKTYpa MOJIEKYJIbI Oenka

. MonekymnspHOoe y3HaBaHHE

. MexkieTouHble B3aUMOJEHCTBUS U MEKKIIETOUHAs! KOMMYHUKALINS
. IIpocTpancTBeHHas: opraHu3aIus OMOMOIMMEPOB

. KityOox u rmobyna

. BHyTpeHHee BpallieHre 1 TOBOPOTHAsI H30MEPHUS
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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.
57.
58.
59.

Kondopmannonnas sueprus Oenka

CocrosiHre BOJIbI B OMONOJIMMEPax

OcobenHoct HpOCTpaHCTBeHHOﬁ OpraHu3aluu HYKJICHHOBBIX KUCJIOT

Crtpykrypa 1 GyHKIMOHHpPOBaHHE OMOJIOTHYECKUX MEMOpaH

Junamuka memOpaH

dusndyeckoe COCTOSTHHE U (1)330BBIC nEpEXOAbI TUIIUI0B B M€M6paHaX

MoienpHbIC MU THBIE MEMOPAHBI

Tpancnopt BeriecTB yepe3 Ononoruyeckue MeMOpaHbl
[TaccuBHBII IEpEeHOC BEIIECTB Yepe3 MEMOpPaHy
Huddysus. 3akon Ouka

Ob6neruennas nuddysus

QunbTpanus

AKTHUBHBII TPAHCIIOPT BELIECTB

DIEKTPOreHHbIE HOHHBIE HACOCHI
buosnektpuyeckue noTeHuraIbl

[ToreHman nokos B KJIeTKax

3HaYCHUS DJICKTPOXUMUUYECKUX TTOTCHIINAJIOB
VYpaBnaenue ['onpamana

VYpasnenue Tomaca

[Torenman nencreus

JloxasibHBIE TOKM

OcHOBHBIE OCTYNAThl MOAEIHU XOKKUHA U XaKCIIH
Honnble kaHaTBI KJIETOYHBIX MEMOpaH
CokpaTUTENbHbIE CUCTEMBI MBIIIIEYHON TKAHU
OCHOBHBIE MOJIO)KEHUS MOJIETTU CKOIB3SIIINUX HUTEN
bromexaHnuka MBIIIIIBI

dyHIaMEeHTaTbHbIC TOHITHSI MEXaHUKHU CIUIOIIHBIX CPeJl
HccnenoBanust XapaKTEPUCTHK COKPAIIAFOIITMXCSI MBITIII]

Kunetnueckne cBOMCTBA MBIIIIEI
[Iporecc cokpareHus KapIHOMHOITUTA
Knaccugukanus perentopos
PenenropHsIil noTeHIAA
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60.
61.
62.
63.
64.
65.

OCHOBHbBIE XapaKTEPUCTUKU U3TYUYEHUS U €ro OMOIOTHIECKON aKTUBHOCTH
PagnoakTuBHOCTB BeniecTBa

OKCIO3UIMOHHAS 1032 U 9KCIIO3ULIIMOHHAs! MOLTHOCTD 1035l
EcrecTBeHHbBIE HCTOYHUKH PAIAALIAN

IIepBHUuHBIE peakuu OPAXKEHUSA KUBON TKAHU

Pagnonus Boawl

Kpurepuii oueHnBaHNs YCBOCHHBIX 3HAHUI 00yUYarOIIUXCS

OneHka «OTJIMYHO» - BBICTaBISIETCA CTYIEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTeMaTU3UpPOBaHHbIC, INyOOKHE 3HAHMA Y4E€OHOM NpOrpaMMbl JUCHMIUIMHBI U yMEHHE
YBEPEHHO MPUMEHSATh UX Ha MPAKTHUKE NPU PELICHUH KOHKPETHBIX 3ajau;

O1neHKa «X0pOoI0» - BHICTABIIAECTCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepuai, IpaMOTHO
U 110 CYIIECTBY U3J1araer ero, yMeeT IpuMEHsTh IOTy4E€HHbIE 3HAHUS HA IIPAKTHKE, HO I0ITYCKaeT
B OTBETE WJIM B PEIICHUH 33]]a4 HEKOTOPbIE HETOYHOCTH;

O1ieHKa «y/10BJ1€TBOPUTEIbHO» - BBICTABIIAETCS CTYJICHTY, IIOKa3aBILEMY pa3pO3HEHHBIN
XapakTep 3HaHWHN, HEIOCTATOYHO MpaBHIbHBIE (OPMYTUPOBKM 0A30BBIX MOHSATHHA, HAPYIICHUSI
JIOTMYECKOW MOCJIE0BATENbHOCTH B M3JI0KEHUU MPOTrPaMMHOI0 Marepuajia, HO MpHU 3TOM OH
BJIJICET OCHOBHBIMHU pa3jieliaMHi yu4eOHOW POrpaMMbl B HEKOTOPOM 00BbeME, HEOOXOAMMOM IS
JaNbHeHIero o0yuyeHus: 1 MOXeT IPUMEHSTh MOJyYeHHbIE 3HaHUS 10 00pa3ily B CTaHAAPTHOMN
CUTYalluu;

OneHka «Heyl0BJEeTBOPUTEJIbHO» - BBICTABISAETCS CTYIEHTY, KOTOpBIM HE 3HAeT
00JIbIIEH YacTH OCHOBHOT'O COJIepKaHUsl y4eOHOM MporpaMMbl AUCHUIUIMHBL, TOIYCKaeT rpyOble
OmMOKN B (QOPMYIMPOBKAX OCHOBHBIX IOHATHM AWCHUIIIIMHBI U HE YMEET MHCIIOJIb30BaTh
MOJIy4YEHHBIE 3HAHUS NP PEIICHUN TUIIOBBIX MPAKTUYECKUX 3a]1a4.

[Tpouenypa oneHuBaHUS PE3yabTAaTOB OOY4YEHMS] MHBAJIUIOB U JIMI C OTPaHUYEHHBIMU
BO3MOKHOCTSIMM  3/I0pPOBbsSI 110 JIUCHMILIMHE (MOAYJNIO) NpeAycMaTpHBaeT MpeAOoCTaBlIeHUE
nHpopmanuu B ¢GopMax, aJanTUPOBAHHBIX K OrPaHMYEHUSM HX 30pPOBbS U BOCHPUSITUS
uHpOpMaInu:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B [1€4aTHON (hopMe yBEIMYEHHBIM HIPUPTOM, — B (POPME IEKTPOHHOTO JJOKYMEHTA.

JUist a1 ¢ HapyLIEHUsIMU CITyXa!

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyLIEHUSIMA OTIOPHO-JBUTaTEILHOTO amapara:

— B TIeYaTHOM opme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TepedyeHb MOXKET ObITh KOHKPETH3UPOBaH B 3aBHCUMOCTH OT KOHTHMHIEHTA
00yJaromuXxcs.

5. IlepeyeHb OCHOBHOJ M IONOJHUTENbHOI Y4eOHOH JTUTEPATyPbl, HEOOXOAUMOM A5
OCBOEHMS TUCHUIIMHBI (MOXYJIs1)

5.1 OcHoBHasi IUTEpaTypa:
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1. Bonbkenmreitn, M.B. buodusuka [DnekTpoHHBI pecypc] : yued. mocobme —
OnektpoH. paH. — Cankr-IletepOypr : Jlamp, 2012. — 608 c¢. Pexum gocryma:
https://e.lanbook.com/book/3898.

2. banesuna, O. [1. ®uznonorus: GHOMOTCHIIUATBI U SJIEKTPUYECKAst aKTUBHOCTh KJICTOK :
yaeOHoe rmocobue nis akagemudeckoro 6akanaspuara / O. I1. banesuna, A. E. INaitnykos, U. 1O.
CepreeB. — 2-¢ u31., nepepad. u non. — M. : U3parensctBo IOpaiit, 2017. — 165 ¢. — (Cepus

bakamaBp. Akanemmyeckuii kypc). — ISBN  978-5-534-04264-1. https://biblio-
online.ru/book/32C8B2F4-7134-4A53-8F04-A40313F1110A. 3. bunru, B.H. Ilpuniumns
3JIEKTPOMArHUTHON Onodu3uku [ DNeKTpOHHBIN pecypc]:
MoHorpadust — DnekTpoH. 1aH. — Mocksa : @usmariut, 2011. — 592 c. Pexum
noctyna: https://e.lanbook.com/book/5259.

5.2 JomoanutenbHas Jjutepatypa: 1. [lnyraxwn, I.A. buodusuka [DneKTpoHHBIN
pecypc] : yueb. mocobue / I'.A.

[Tnyraxun, A.I'. Komaes. — OnektpoH. naH. — Cankr-IlerepOypr : Jlanp, 2012. — 240 c¢. —
Pexum noctyna: https://e.lanbook.com/book/4048.

2. Kyapsmos, 0.b. Pagunanmonnas O6modusuka: pagnodyacTOTHbIE U MHUKPOBOJIHOBBIC
AJIEKTPOMArHUTHBIE U3Ty4eHus [ DnekTpoHHsid pecypce]: yued. / F0.b. Kynpsmos, 10.®. I1epos,
A.b. Pybun. — DnektpoH. naH. — Mocksa: ®usmatnut, 2008. — 184 c. Pexxum gocryma:
https://e.lanbook.com/book/2221.

3. Camoiinos, B.O. Meaunuackas Ouodusuka : yaeOHuk 1is By3os / B.O. Camotinos. - 3-
e u3., uchp. u foi. - Cankr-IlerepOypr. : CnerJlut, 2013. - 604 c. : Tabmn., uin. - bubnuorp. B kH.

- ISBN 978-5-299-00518-9 ; To xKe [D1eKTpOHHBIN pecypc]. -
http://biblioclub.ru/index.php?page=book&id=253912.

6. Ilepeyennb pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHMKANIMOHHON CeTH
«HTepHET», HEOOXOAUMBIX 1JISI OCBOEHU S JUCIUIJIMHBI

http://www.kubsu.ru/node/1145 - WHupopmamoHHO-00pa30BaTEIbHbBI KOMILIEKC (IOpTa)
KyoI'V.

http://e.lanbook.com - DnekrponHo-OMONMHMOTEYHass cucTema wu3aaTenbeTBa «Jlaub». [ocTym:
cBOOOAHBIHN (13 NoKanbHOU ceTn KyOl'Y); aBTOpHM30BaHHBII (M3 BHEIIHEH CETH).
http://elibrary.ru/defaultx.asp - Hayunas snekrponnas Oubimoreka eLIBRARY.RU. [loctym:
ABTOPU30BaHHBIN (CBOOOHAS OHJIAMH PErUCTpaLys).

http://biblioclub.ru - DnexTpoHHO-OMOIMOTEYHAs cHcTeMa «YHHUBEPCUTETCKas OMOIHOTEKa
onnain». Jloctyn: cBoOoaHBIN (K3 jokanbHO cetn KyO6I'VY); aBTOpr3oBaHHBINA (M3 BHEIIHEH
CETH).

http://www.netbook.perm.ru/soj.html -o6pa3oBarenbHbIi KypHaT Ha caiite Www.issep.rssi.ru; 7.
MeToanuyeckue yKazaHus JJIs1 00y4AKOIIMXCS M0 OCBOCHUIO AU CHUIIMHBI (MOIYJIs1)
CryneHty He0OXOMMO 03HAKOMHTBCS C TEOPETUYECKUM MaTepHalioM, pa3o0parbes C
MPEJIOKEHHBIM PEIIEHUEM TUIIOBBIX IPUMEPOB, 3aTEM CAMOCTOSTEILHO PEUINTh MPUBEAEHHBIE
3aJa4u. Ecan CTYACHT HC CMOT IIOHATH HpHBGHGHHBIfI B YKA3aHHBIX 3aJa4YHUKaX p21360p THUITOBBIX
MIPUMEPOB B TOM CTEMEHH, YTOOBI CAMOCTOATEIHHO UCIIOIB30BATh MPEJIOKEHHBIHN aIrOpUT™M s

pEeICHUsA 3aJaHUsA, TO OH MOXKCT IIOJTYUYUTh KOHCYJIbTAIIUIO ITPEIIogaBaTCIIA.
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ConpoBoXkIeHHE CaMOCTOSITENbHONW pabOThl CTYACHTOB OPraHM30BaHO B CIEAYIOIIUX
dhopmax:

- BBIIIOJIHEHUE JIONIOJHUTENbHBIX 33/1aHUI B 1a00paTOpHBIX paboTax (10 UToram
BBITTOJIHEHUST KXKA0H J1a00paTOpHOil pabOThI CTYACHT COCTABIISET MOAPOOHBINH OTUET,
ONUpasCh Ha KOTOPBIM JNODKEH B Oecele ¢ IpernojaBaTelieM IPOJEMOHCTPUPOBATH
3HaHUE TEOPETHUYECKOro U SKCIEPUMEHTAIBHOIO MaTepHasa, OTHOCSILErocs K padore.
IIpoBepka 3HaHMI CTyJEHTa OCHOBAaHA HAa KOHTPOJBHBIX BOIIPOCAX, IPUBEICHHBIX B
ONMCaHUM PabOThl M JONOJHUTEIbHBIX BOIPOCAX, KACAIOLUIMXCS COOTBETCTBYIOIIMX
pa3aesoB AUCUUILINHEI),

- BBIINIOJIHEHHE JOMAIHUX 33JIaHUN 110 IPAKTUYECKUM 3aHATUSAM.

- YCBOGHHE U JOINOJIHEHNE B pa3Oupaemble pa3/ieibl JUCHUILUIMHBL IPU TOMOIIU
3HAHUHU NIOJIyYaEMBIX II0 CPEJICTBAM U3YUEHUsI PEKOMEHyEMOU JIUTEPATYPBHI.

- KOHCYJIbTAllMU, OPraHM30BaHHBIE IS Pa3bsiICHEHUS TPOOIEMHBIX MOMEHTOB IIPH
CaMOCTOATEJIBHOM HW3Y4YEHUM TE€X WM MHBIX AacCIeKTOB pPa3JelioB yCBaWBacMOU
nHpOpMAINY B TUCIHILINHE.

B ocBoeHnMH QUCHUMIUIMHBI MHBAIUJAMU M JIMLIAMU C OFPAHWMYECHHBIMUA BO3MOXHOCTSIMU
310pOBbsl 0OJIBILIOE 3HAYEHUWE MMEeT WHIMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAlUH) —
JIOTIOJIHUTENBHOE Pa3bsICHEHHE yYeOHOIr0 MaTepuaia.

WupuBuayanbHble KOHCYJNBTAllMM IO MPEIMETY SIBIISIOTCS BaXKHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIMM MHIMBUAYaAIN3alUU OOyUYeHHs U YCTAHOBJIEHUIO BOCIUTATEILHOIO KOHTAKTa
MEXay I[pernojaBaTesieM M OO0y4arolMMCs HWHBAIMIOM WJIM JIMIOM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMHU 310POBBSI.

8. Ilepeuenr  uWHPOPMAIHOHHBIX  TEXHOJOIWi, WCHOJb3yeMBIX NpPH
OCYLIeCTBJIEHHH 00pa30BaTeJIbHOTO0 TMpolecca MO0 JUCHUIUIMHe (Moayiaio) (mpu
HEO0XO0UMOCTH)

OnekrponHas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

8.1 Ilepeyens He0OX0AMMOr0 NporpaMmMHoro odecneyenust He tpeGyercs.

8.2 Ilepeuennb HEOOXOAMMBIX HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

He tpeOyercs.

9. MarepuajibHO-TeXHHYeCKasi 0a3a, HeoOXoauMmasi JJsl OCYLIECTBJIEHHSA
00pa3oBaTeIbLHOIO MPoUecca Mo JMCHUILINHE

MaTepI/IaJ'ILHO-TCXHI/I‘-ICCKOC obecrnieucHue JAHUCIHHUITIIMHBI

No Bun paGor
(MOyJIsT) U OCHAIIICHHOCTH
1.| 3ausaTus VYueOHas ayauTopus sl MPOBEACHUS 3aHIATHI JIEKIIMOHHOTO THIIA
JICKUMOHHOT'O THIIA aya. 201C, ocHaleHHasi MPe3eHTAMOHHOW TEXHUKON

(mpoekTop, 3KpaH, HOYTOYK) ¥ COOTBETCTBYIOITUM MPOTPAMMHBIM
obecrieuenuem (I10).
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JlaGopaTopHbie VYueOHas aynuTopus I MPOBEICHUS JTaOOPATOPHBIX PadOT ayl.

paboThI 312C, 314C, ocHarieHHOE JTaOOpaTOPHBIM 000PYIOBAHUEM.

['pymnmoBeie Aynuropus Ne 209C

(MHAMBUAYATIbHBIC)

KOHCYJIbTAINH

Texymuii koHTposb, | Ayauropus Ne 209C

IPOMEKYTOUHAS

aTTecTanus

CamocrosiTenbHas Kabuner ans camocrositensHoit padotet 208C, 204C, 205C

paboTta OCHAIIICHHBIA KOMITBIOTEPHOM TEXHUKOH C BO3MO>KHOCTBIO
MOJAKIIIOUEHUs K ceTH «MHTepHeT», porpaMMoi 3KpaHHOTO
YBEJIMYEHUSI U OOECHEUEHHBIN JTOCTYIOM B 3JIEKTPOHHYIO
nH(}OPMALIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA.
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