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1 ey 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).

1.1 llean ocBOeHUS TUCHHUILIHHDI

Iesnpt0 TUCHMIUIMHBL SBISETCA PAa3BUTHE y CTYICHTOB JIMYHOCTHBIX KayeCTB, a TaKXkKe
¢dopmupoBaHrue OOMIEKYIbTYPHBIX M NPO(EeCCHOHAIBHBIX KOMIIETCHIIMH B 00IAacTH Hccie-
JIOBaHUs, pa3pabOTKU, BHEAPEHUS U COIPOBOXKAECHUS MH(OPMAIIMOHHBIX TEXHOJOIMH U CUCTEM
B coorBercTBUU ¢ TpeOoBanusiMu PI'OC BO no naHHOMY HalpaBlIeHMIO INOATOTOBKH. B
YAaCTHOCTH JlaHHAs JUCLUIUIMHA CTaBUT CBOEH ILIEJIbI0 O3HAKOMHTH CTYAECHTOB C OCHOBHBIMHU
SABICHUSIMU, TIOHSATHAMH, 3aKOHAaMH M MeToAaMu OMO(U3MKM, HaBBIKAMHU MPOCTEUIINX
IIPAaKTUYECKUX pacueToB, a TaKXKe HKCIEepUMEHTalnbHON paboThl B snaboparopuu. B kypce
M3JIaraloTCsl OCHOBHBIE 3aKOHOMEPHOCTH OMO(MHU3UYECKUX SBICHUH, (POPMYIUPYIOTCS 3aKOHBI
OMOGU3UKHU U U3YydaroTCsl OMOPU3NUECKUE CBOMCTBA CUCTEM OMOMOJIEKY) Ha OCHOBE MOJAEIbHBIX
NPEJCTaBICHUNA, IAIOTCA MOHATUS OMO(U3MKH MeMOpaH, OENKOB, CIO0XHBIX MOJICKYJSPHBIX
CHCTEM.

1.2 3apauy AMCHUILIUHBI:
- 03HAKOMHTH CITyIIaTeNIel ¢ BAXKHESHIITMMHY IMTOHSATHUSIMH U 3aKOHAMH OMO(PU3NKH;
- IIPOJICMOHCTPUPOBATH OCHOBHBIC METOIbI M AJITOPUTMBI PEILICHUS 3a71a4;
- HAYYHUTh IPUMEHSTH 3aKOHBI QU3NKU U OMO(DU3UKH B TEOPUU U HA TIPAKTHUKE;
- JaTh MPEICTaBICHHE O (PYHIaMEHTAIbHBIX (PU3MUYECKUX OIMBITaX M MX POJU B Pa3BUTUU
HaYKU;
- c(hOpMHUPOBATH y CTYICHTOB OCHOBBI €CTECTBEHHOHAYYHOUN KapTUHBI MHPA;
- BBIPA0OTaTh y CTYJACHTOB HABBIKM IPAKTHUYECKOTO MPUMECHCHHS 3aKOHOB M MOJENeH
bu3nuky 1 OMOPHU3UKHU K PEIICHUIO0 KOHKPETHBIX €CTECTBCHHOHAYYHBIX M TEXHUYECKHUX TIPOOIIeM.

1.3 MecTo AUCHMILIMHBI B CTPYKTYpe OCHOBHOW 00pa3oBaTejbHOi NMPOrpaMmbl
BBICIIEr0 NMPo(decCHOHATBLHOT0 00pa30BaHUs

I[I/ICHI/IHJII/IHa «OCHOBBI 6I/IO(1)I/I3I/IKI/I)) OTHOCUTCA K JUCHUIIJIMHAM, BK/JIIOUYCHHBIM B
BapUATHBHYIO  4YacTh,  00Opa30BaTEeIbHOTO  IMKJIA  OCHOBHOW  MPO(heCCHOHATbHOMN
00pa30BaTeNbHON TPOrpaMMBbl POPECCHOHATBHOTO 00pa3oBanus 1o creruanbHoct 03.03.02
®dusnka u Bcero Ha ee uzyuenue orpoautcs 90 yacoB ayauTOpHOM paboThl. B cooTBeTcTBUM C
y4eOHBIM IIJIAHOM, 3aHSTHS MPOBOJAATCS B 3 CEMECTpe.

3HaHus, MOJYUYEHHBIE B 3TOM Kypce, UCIIOJIb3YIOTCS B ITOCIEAYIOMIEeH TPpopecCHOHaTbHON
JeATEIbHOCTH.

1.4 TIlepeueHb mNJaHMPYeMbIX PpPe3yJbTATOB O0y4YeHHs] MO0 JAUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMH 0CBOCHHUSI 00pa30BaTeJIbHON NPOrPaMMbI
B pe3ynbrare 0cBOEHUS NUCUUIUIMHBI CTYACHT JOJKEH 00J1a1aTh:
- CIIOCOOHOCTBIO UCIIOJIb30BaTh CIELUAIN3UPOBAHHBIC 3HAHUS B 007aCTH (PU3HMKHU JUIsI OCBOCHUS
npoduibHbIX pusnveckux aucrmumH ([TK-1).
W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yyaroluxcst KOMIETEHIUI:

II.II | KOMIIET

Conepxxanue | B pesynbrate n3ydeHus: yueOHON AUCHUIUIMHBI 00yYaroIuecs
KOMIETEHIH | JOJIKHBI

u (unm ee
YacTH)

Wnnekc

CHIIMH 3HAThb YMETH BJAACTh




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

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

2.1 PacnipeaesieHne TPYA0eMKOCTH AUCHHUILIMHBI IO BHAaM padoT

O06mas

TPYZAOEMKOCTb

AUCHUITIIMHBI

aKaJIeMUYeCKUX JacoB, n3 HUX 90 ayUTOPHBIX).

Kypc

«OCHOBBI

O6rou3uKN»

cocrasiisier 6

3a4YCTHBIX

enunul, (216

COCTOMT U3 JIEKIMH U Ja0OpaTOpHBIX 3aHATHUH,

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

mpolecce CaMoCTOSTEbHOW paboThl. B koHIe Tperbero cemectpa sk3ameH. IIporpammoii

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

4acoB CaMOCTOSITEJIbHON pabOTHI.




Bunx yueOnoii paboThl Bcero CemecTtphbl
4acoB (dachl)
3

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

B TOM STHCJIE KOHTAKTHAA | gg 5 08.3

pabdora

3a4. efl. 6 6

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

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

1 2 3 4 5 6 7

1 BBenenue B 6Mopu3uKy 26 2 2 12

2 TepmoauHamMuka 30 6 12 12
OMOJIOTrMYECKHUX IPOIIECCOB

3 Kunetnka Guonoruyeckmx 22 6 4 12
MIPOIIECCOB

4 buodusmnka meMOpaHHBIX 24 6 6 12
IIPOIIECCOB

5 MopenupoBanue 38 6 20 12
Omopu3NIEeCKIX
POIIECCOB

6 buo¢uznka mbieuHoro 24 6 6 12
COKpaIleHus

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




2.3 Conep:xaHue pa3ieioB IMCUUILIHHBI:

2.3.1 3aHATHA JEeKIIHOHHOI0 TUIIA

Ne | HaumeHoBaHuUe Conep:xanue pa3aena ®opma TeKyuiero
n/n | pasgenaa KOHTPOJIS
1 Beenenue B [Tpenmer u 3axaun OUODU3HUKY. KonTponbsHas
O6nopu3nKy buonornueckue u pusnueckue pabora,
MPOLIECCH] ¥ 3AKOHOMEPHOCTH B JKUBBIX TEXHUYECKUM OTUET
cuctemMax. MeTo00rH4ecKie BOIPOCHL | 0 J1aGOpaTOPHBIM
onodusuku. ctopus pasBUTHA paboram
OTEYECTBEHHOW OMO(U3UKH.
Maxkpomornekyia Kak OCHOBa
OpraHu3a OUOCTPYKTYD.
[TpocTpaHcTBeHHAsT KOH(MUTYpaITHs
OMOnOIMMEpPOB. Y CIIOBUS CTAOUIBHOCTH
KOH(HUTypamuyu MaKpOMOJIEKYIIL.
2 Tepmoannamuka [TepBblii 3aKOH TEPMOAMHAMUKH UITU KounTponbhas
OMOJIOTUYIECKIX 3aKOH COXPaHEHUS U MPEBPAICHUS pabora,
MIPOLIECCOB sHeprun. Bropoi 3akon TEXHUUYECKUH OTUET
TepMOIUHAMHUKH. [[puMEeHUMOCTh 110 J1JaOOpaTOpHBIM
BTOPOTO 3aKOHA TEPMOJIMHAMUKHU K pabotam
ouocucremam. Bropoii 3akoH
TEPMOJMHAMHKHU B OTKPBITHIX CUCTEMAX.
CBs13b U3MEHEHHUSI SHTPOIIHNH, C
MPOTEKAIOIIMMU B HEW HEOOpaTUMBIMU
npoueccamu. TepMoauHaAMHUECKOe
comnpsikeHue npoueccoB. COOTHOILICHHS
Omnzarepa. Teopema [Ipuroxuna.
3 Kuneruka OYHKIIMOHUPOBAHUE IIETOCTHOM KonTponbHas
OMOJIOTMYECKUX OMOJIOTUYECKON CHCTEMBI. pabora,
IIPOLIECCOB Cunepruueckue 3pQGeKTsl. TEXHUYECKUH OTUET
Kunetnueckunii mogxon. ABTOHOMHAs 10 JIa0OpaTOPHBIM
WM CTallMOHApHAs cHCTEMa. pabotam
Y CTONYMBOCTh CTAlMOHAPHBIX
cocrosiHui. MccnenoBanue noseneHus
CHUCTEMBI, MOJEIUPYEMOMN
muddepeHIMaTbHBIMA YPaBHEHUSMU.
KauecTBenHoe mcciegoBannue
KMHETHYeCcKuX cuctem. budypkaruu.
Bproccensarop. buonornueckue
Tpurrepbl. Kunetnka ¢epMeHTaTHBHBIX
npoueccoB. Kunernka pepMeHTaTUBHBIX
IIPOLIECCOB
4 buoduzuxa CtpyKTypHO-(YHKIIMOHATIbHAS Kontponbnas
MeMOpaHHBIX opraHm3aius OuonIornueckux MmemOpasn. | padora,
MIPOLIECCOB KneTka kak anemMeHTapHas KUBast TEXHUYCCKHHA OTUET

cucrema. CTpoeHue KIETKU U
ononornveckne MmeMOpanbl. OCHOBHBIC
(GyHKIMN OMOJIOTHYECKUX MEMOpaH.
Pas3Butne npeacrasieHnii o

1o 1abopaTopPHBIM
pabotam
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CTPYKTYpHOI opranuzanuu mMemOpaH.
MounekyisipHasl opraHusanus
ounonornuecknx Memopan. CoctaB
o6unomemOpaHn. Boga kak cocraBHOM
aneMeHT 6uomemOpaH. CTpyKTypa BOJbI
B OuomeMOpanax. MexaHu4yeckue
cBoMcTBa MeMOpaH. Ynpyras
NOTEHIMaIbHAast SHeprus. MoayIb
MOBEPXHOCTHOTO H30TEPMHUUECKOTO
cxatus. I10BepXHOCTHBIN MOYJIb
YIOPYTOCTH MPU CABUre. YNPYrocTh
TUIOCKUX OMCIONWHBIX JIMITHTHBIX
MeMOpaH.

Tpancnopt BelecTs yepes
ouonorudeckue Memopansbl:IlaccuBHbIN
TPAHCHOPT BEUIECTB Yepe3
OonomeMOpaHbl. XUMHUYECKUN 1
AIIEKTPOXUMUYECKHUI TTOTCHIIHAIBI.
Krnaccudukanus BUIOB TACCUBHOTO
Tpancnopta. [Ipoctas nuddyzus
HEIJIEKTPOJIUTOB. 3aK0HBI DUKa.
[Tponumaemocth ¥ KO3PPUIIUESHT
muddy3un. Hecrarmmonapuas nuddysust.
Huddysus uepe3 nopsl. MoHHbIE
Hacochl. Yyactue ATda3 B akTHUBHOM
TPAHCIIOPTE NOHOB Yepe3 OMOIOTUYECKUE
MeMOpaHbl. DKBUBAJIEHTHAs CXeMa
AKTUBHOT'O TPAHCIOPTA.
brosnexTpuieckre mOTeHINANbL:
IloTennuain mmokos.
OnextpoaudHy3noHHBIN TPAaHCIOPT
MOHOB uepe3 MeMOpany. [lorenuan
Hepncra. YpaBuenue ['enepcoHa.
[TpubnnxeHne moCTOSHHOTO MOJSL.
YpaBuenue ['onbamana st
MeMOpaHHOro notenimana. [lorennuan
nerictBud. MI3MepeHne noTeHIHAIOB B
B030yIMMBIX MeMOpaHax. loHHbIEe TOKH
B MeMOpaHe akcoHa. Meton pukcanuu
MOTeHIIMana. DKBUBAJICHTHAS
AIIEKTpUYECKasi cXxeMa MeMOpaHHbI.
Paznenenne MeMOpaHHOTO TOKa Ha
KOMIOHEHTHI. PacnpocTpanenue
HEPBHOT'0 UMITYJIbCA BJOJIb BO30YIMMOTO
BoJIOKHa. KabenmpHbIe CBOHCTBA HEPBHBIX
BOJIOKOH.

MonenupoBanue
onoduznIecKux
HPOIIECCOB

3aKOHOMEPHOCTH MpoleccoB AUPPy3un
B OMOTKaHX /7151 OMHAPHBIX U
MHOTOKOMIIOHEHTHBIX CHCTEM. MeTOobI
peuieHus ypaBHeHUs AU Py3un (MeToq
dypre, meTon Jlannaca, ypaBHeHue
[Tyaccona). I'panuynsle ycinoBus. 1-1, 2-

Kontponbnas
pa0ora,
TEXHUYECKUMN OTUET
1o 1abopaTopHBIM
pabotam
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s 1 3-4 KpaeBble 3a1aun. CMelIaHHbIe
KpaeBble 3a/1a4uM. 3a/1a4uu C
HEOJIHOPOJAHBIMU TPAaHUYHBIMH
ycnoBusMU. Y paBHeHue auddysun ¢
MepeMEHHBIMHU KO3 DHUITMEHTaAMH.
Henuneitnple, HecTallMOHAPHBIE
ypaBHEHHUs MaccorepeHoca. PazHocTHBIE
CXEMBI PeIICHHS YPaBHCHUS
nuddy3un.MatemaTudeckoe
MO/JICJIMPOBAHUE MTPOIIECCOB
pacrnpocTpaHeHHs Teria B OMOTKaHAX

Ne6 CranmonapHble COCTOSIHUS

6 buodusuka OCHOBHBIE THIIBI COKPATUTENIBHBIX U KonrtposnbHas
MBIILIEYHOT'O NOJIBWKHBIX cucTeM. CTpyKTypa U pabora,
COKpaIleHUs (YHKLIMOHUPOBAHUE MONEPEUHO- TEeXHUYECKUHA OTUET

110JIOCATON MBILILBI IO3BOHOYHBIX. 10 J1a00paTOPHBIM
bruomexanuka Mpipsl. [IpyHIMnb! pabotam
npeoOpa3oBaHMs YPHEPTUU B

MEXaHOXMMHYECKHX CHCTEMaX.

TepMoarHaMHUUYECKUE, SJHEPTETUYECKUE U

MOIITHOCTHBIE XapaKTEPUCTHKHU

COKpAaTUTENbHBIX cucTeM. Teopun

MEXaHU3Ma MbIIIIEYHOTO COKPALICHHUS.

7 DneMeHTbI OcHoBHbIE XapaKkTepUCTUKH u3ityueHus: | KonrpoabHas
panuanoHHON U ero OMOJIOrNYeCKON aKTUBHOCTH. pa0ora,
Oonopu3uKN buonoruuecku sKkBUBaJIEHTHAs /103a. TEXHUYECKUH OTUET

EctecTBeHHbIE HCTOYHUKH paUalUU. 110 1a00paTOpHBIM
[lepBuuHbIe peakluy NOpaXeHUs KUBOM | paboram
TKanu. Pagmonn3s Boawsl. Pagmonus
OpPraHNYECKUX MOJIEKYJI
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
3aHATHSI CEMUHAPCKOTO Tala He MPEAYCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHS.
No ®dopma
HaumeHnoBanue J1adopaTopHBIX
n/n | HammeHnoBanue pa3nesa pador TEKYIIETO
KOHTPOJIS
1 | Beenenue B 6nodusuky | Nel Bpenenue B 6uopusuxy TEXHUYECKUN OTHET
10 J1a00paTOPHBIM
paboram
2 | TepmonuHamuka Ne2 TepmoanHaMuka OMOJIOTUYECKUX | TEXHUYECKUN OTUET
OMOJIOTMYECKHUX IIPOLIECCOB 10 J1JabopaToOpHBIM
IIPOLIECCOB Ne3 HccnenoBanne opraHndeckux pabotam
MOJIEKYJI
3 | Kuneruka Ne4 ®dyHk1MOHNMpOBaHKE TEXHUYECKUN OTYET
OMOJIOTMYECKUX OHMOJIOTrMYECKON CUCTEMBbI 10 J1JabopaTOpHBIM
IIPOLIECCOB Ne 5 Kunernka 61o1oru4eckux pabotam
IIPOLIECCOB
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onocucreM

4 | buodpusuka memOpaHHbIX | Ne 7 bruonornueckne MeMOpaHbI TEXHUYCCKUN OTUET
IIPOLIECCOB Ne 8 Mexannyeckue cBolcTBa 1o J1a00paTOpPHBIM
MeMOpaH pabotam
Ne 9 ITaccuBHBIN TPaHCIIOPT BEIIECTB
yepe3 OMOJIOTHYeCKIEe MEMOPaHbI
NelO AKTUBHBIN TpaHCTIOPT BELIECTB
yepe3 OMOoJIOTUYeCKre MEMOPaHbI
Nell Bruoduszuueckoe ncciegoBaHue
MeMOpaH
5 | MogenupoBanue Nel2 MopenupoBanue TEXHUYECKUN OTYET
OMopu3HIECKUX Onou3NUECKUX TTPOIIECCOB 110 JIa0OPaTOPHBIM
MPOIIECCOB Nel3 MopenupoBanue pabotam
OMOJIOTMYECKHUX CUCTEM
6 | buodusuka mermeunoro | Ne 14 bruodusuka mbimedyHoro TEXHUYECKUUA OTUYET
COKpALICHUS COKpALICHUS 1o J1a00paTOpPHBIM
Ne 15 Dnexkrpoxummuueckuii paboram
MTOTEHIIUAT
7 | DneMeHTHI No 16 DneMeHTbl pagualMoOHHON TEXHUYECKUH OTUYET
paguanoOHHOU onodu3nKu 110 1a00PaTOPHBIM
Oonopu3uKu paboram

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

2.4 TlepeyeHb y4eOHO-METOIUYECKOr0 o0ecnedeHUsl ISl CAMOCTOATEIbHOI PadoThI
o0yvyamuxcst Mo JUCHUILINHE (MOLYJIIO)

HepequL y‘{e6HO-MeTO,Z[I/I‘leCKOFO obOecrieyeHus JUCITMITIINHBI

No Bun CPC .
10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paboThI
ITpopaboTka .
1 | Teopermacckoro Metoaudyeckue peKOMEHJAUMKA [0 OpraHu3alldd  CaMOCTOSITENIBHON
pabotsl ctynentoB, PI'BOY BO «Ky6I'Y», 2012. - 33 c.
Marepuana
1. Bymenena FO.W. Kak npaBuibHO HamucaTh pedepar, KypcoBYIO U JH-
IJIOMHYIO paboThl: YueOHoe mocobue it OakanaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnextpoH. naH. — M.: JlamkoB u K, 2016. —
140 c.
5 Pedpepar https://e.lanbook.com/book/93331.
2. KysnenoB W.H. Pedeparbl, KypcoBble U AUILUIOMHbIE pPaOOTHI.
MeTtonuka MOATOTOBKH U OoQopMIIeHUs [DIEeKTpOHHBIN pecypc]: yuel.
nocobue — JaexTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[TonroroBka | Beuterxanuna A.O. JlenoBble W Hay4HbIE Mpe3eHTAUMU [DJIEKTPOHHBII
3 nmpe3eHTaluu | pecypc]: yueOHoe mocoOue — DnekTpoH. AaH. — M., bepnun: Jupekt-
10 TeEME Memma, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view_red&book_id=446660.

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl OOyYarOImIUXCS U3
YUCiIa MHBAJIUAOB | JIUI C OTPAHUYECHHBIMH BO3MOXHOCTSIMU 3710poBbsi (OB3) nmpenocTasistores
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUSTHS HH(DOpMALINHN:
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JInst L ¢ HapyIICHUSIME 3PCHUSI:

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUuist I ¢ HApYIIEHHUSIMU CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIIBLHOTO arlapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJaroumxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bbonpmras gactn JICKI_II/Iﬁ N MPAKTUYCCKUC 3aHATUA MMPOBOAATCA C UCIIOJIB30BAHUCM OOCKU
¥ CIPaBOYHBIX MarepuanoB. Jlns NpOBENCHMS MEHBLICH YacTH JICKIIMOHHBIX 3aHATHH
HCIIOJIB3YIOTCA MYJ'II)TI/IMGIH/H\/JIHI)IC cpeacrtBa BOCHPOU3BCACHHA AKTUBHOI'O COACPKHUMOIO,
HO3BOJISIIONIETO CIYIIATENI0 BOCHPUHUMATh OCOOEHHOCTH HM3y4aeMod mpodeccuu, 3adacTyro
UTpAIOLMe pELIAIOUIYI0 poJib B IMOHUMAaHUM M BOCIPUSATUH, a TaKk ke (HOpMHUpPOBaAHUU
npodeccCHOHaIbHBIX KOMIIETCHIINH.

ITo H3y‘laeM0ﬁ AUCHUIIIMHE CTyACHTaM MNPCAOCTABIIACTCA BO3MOXHOCTL OTKPBITO
NOoJb30BaThcss (B TOM  4YMCIIE KONMHMPOBaTh HA JIMYHBIE HOCUTEIH  HMH(POPMAIMH)
MNOATOTOBJICHHBIMU BCAYIIUM JAHHYKO JUCHUIINIMHY JICKTOPOM MaTCpuajlaMu B BHIC
AIIEKTPOHHOTO KOMIUIEKCA COMPOBOXKICHHS, BKJIIOYAIONIETO B CEOS: 3JIEKTPOHHBIC KOHCIIEKTHI
HeKHHﬁ; OJICKTPOHHBIC BapHAHTDBI y‘~I€6HO-MeTOI[I/I‘~I€CKOI‘I/IX IMOCOOHUH JUIA  BBIITOJIHCHUSA
71a00paTOPHBIX 33/IaHHI; CIIUCKU KOHTPOJIBHBIX BOIPOCOB K KaXKI0H TeMe U3y4aeMoro Kypca.

[Ipu peanmzanuu y4ueOHOW pPabOTBI MO OCBOEHHIO Kypca «OCHOBBI OHOPHU3IUKN»
UCTIOJIB3YIOTCSl COBPEMEHHbIe 00pa3oBaTebHbIe TEXHOJIOTHHU:

. UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
. IIPOEKTHBIE METO/1bI O0yUEHUS;
o UCCIIeI0BaTEIbCKIE METO/Ibl B 00YUEHHUHU;

VYcnenHoe OCBOGHHE MaTepuaia Kypca HpeirnosiaraeT OOJibIIyI0 CaMOCTOSITEIbHYIO
paboTty 6akagaBpOB M PyKOBOJCTBO 3TOM pabOTOM CO CTOPOHBI MpEToIaBaTesei.

CamocrosaTrenbHass paboTa CTYIEHTOB SBJSIETCS HEOThEMJIEMOM dYacThio mpoliecca
noarotoBku. Ilon camocrosiTenbHOM paboTOM MOHMMAaeTcs 4YacTb y4eOHOW IIaHHUpPYyEeMOM
paloThI, KOTOPast BBIMOIHAETCS 110 33/1aHUI0 U [TPU METOAMYECKOM PYKOBOJICTBE IIPEMoiaBaTers,
HO 0e3 ero HemoCpeJACTBEHHOIO yYacTHs.

CamocrosarenbHass paboTa HampaBlieHa Ha YCBOGHHME CHCTEMbl HAy4YHbIX U
npodeccuoHaNbHbIX 3HAHWM, (QOPMHPOBAHUS YMEHUW M HaBBIKOB, NPUOOPETEHHE ONBITA
caMmocTosiTeNbHOW  TBOopueckoil aearensHoctd. CPC  momoraer ¢opMupoBaTh KyJabTypy
MBIIIJIEHHS] CTY/IEHTOB, PACIIMPATH O3HABATENbHYIO J1€ATEIbHOCTb.

Bunsl camoctosiTensHON paboThI IO KypCy:

@) no yenam: NOArOTOBKA K JIEKIIUSIM, K HTOTOBOMY KOHTPOJIIO.

0) no Xxapaxkmepy pabdompl: WU3y4EHHE JUTEPATypbl, KOHCIEKTA JIEKIUH; IOUCK
JTUTepaTypel B OHOIMOTEKE, KOHCIEKTHPOBAHHE PEKOMEHIYEeMOH Il CaMOCTOATEIbHOTO
M3Y4EHHUs Hay4YHOU JINTEPATYPBI; pELICHHUE 3a/1a4, TECTOB.

J B  Teuenme cemecTpa  CTYHEHTHl  BBINOJHSAIOT  3aJaHUs,  YKa3aHHbIE
MpernojaBaTesieM.

B Xxone NeKIMOHHBIX M JIAOOPATOPHBIX 3aHATHH MPENNojaraeTcs MCIOIb30BaHHe
KOMITBIOTEPHBIX TEXHOJIOTUH (IIPE3EeHTAINH 110 HEKOTOPHIM TEMaM Kypca).

B yuebGHOM mporiecce MCMONb3YIOTCS aKTUBHBIE U UHTEPAKTUBHBIE (DOPMBI MTPOBEACHUS
3aHSTUNA: METOJI TPOEKTOB, METO/1 ITOMCKA OBICTPHIX PEIIEHUH B IPYIIE, MO3TOBOM ITYPM.
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HHTEepaKTUBHBIE TEXHOJIOTMH, UCIIOIb3YEMBIE IIPU U3YUYEHUN JUCLUIIINHBI
CeMm Bun Hcnonb3yemble HHTEpPAKTUBHBIE Konnu
ecTp 3ansaTus (JI, I1P, o0pa3oBaTeNbHblEe TEXHOIOTUU €CTBO 4acOB
JIP)
7 JI METOJ] IPOEKTOB 1
JIP METOJ] TIOUCKa OBICTPBHIX PEIICHHUN B 1
IpyIIE€, MO3rOBOM IITYPM
Hm 2
020:

HHTepakTHBHOCTH MOJIAYM MaTepuaia MpeAroyiaraeT He TOJBKO B3aUMOJICHCTBUS BHIA
«IPENoaBaTelb - CTYACHT» U «CTYJIEHT - IPENoJaBaTelib», HO U «CTYJIEHT - CTYJEHT.

K WHHOBAIMOHHBIM TEXHOJIOTHSIM, MHCIOJIB3YEMbIM B TMPENOAABAHUU JUCIHUILTUHEI,
OTHOCSITCS CIIEAYIOLIUE TEXHOJIOTUHU:

Juckyccus

Bo3MoXHOCTE JUCKYyCCHM TPEIoiaraeT yMEHHE BbICKa3aTh COOCTBEHHYIO UJICHO,

MPEUIOKUTh CBOW ITyTh PEIICHUS, apIYMEHTHPOBAHO OTCTaWBaTh CBOIO TOYKY 3PEHHS, CBSI3HO
u3naratb Mbeiciu. [loje3Hsl ciaenyronye 3a1anus: COCTaBIEHUE IJIaHA PELICHHs 3a/1a4u, TIOUCK
Jpyroro crnoco0a peuieHus, MpoBeIeHUE BBIKIAJA0K B OOPaTHOM IMOPSIIKE, PACCMOTPEHUE 3aaa4
C JIMIIHUMU U HEJIOCTAIOIIMMU TaHHBIMU, pedepaTUBHbBIE WIH TBOPUYECKHE JOKIAAbl CTYIEHTOB:
(GparMeHT TEOPEeTUYECKOT0 Marepuana, HWHTEPECHbI IpHMep, HEeCTaHJapTHas 3ajaya.
CryneHntam mpezanaraercss CpaBHUTh W MPOAHAIU3UPOBATh BAapUAHTHl PEIICHUS, OOCYIUTh
JOKJIaJI, BBICKA3aTh CBOE MHEHHE, 3a]1aTh BOIPOCHI.

Bonpocsl, BEIHECEHHBIE Ha TUCKYCCHIO:

1. CocrapiieHue IJ1aHa ¥ TIOMCK PEIICHUS 3aa4H.

2 Pemenue 3aa4 pa3nu4HbIME CIIOCOOAMHU.

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

4. CamMocTosATenpHOe COCTaBICHHE 3a/1a4 110 YKa3aHHOU TeMe.

5 OgnajeHre npueMaMy U METOJIaMH CAaMOKOHTPOJISI IPU O0YYEHUN MaTEMaTHKH.

HNuTepakTUBHBIE METO/ABLI 00y4eHHS
CylecTBEeHHYIO TOMOIIb OKa3bIBAIOT CIHEIHMaIbHO COCTAaBJICHHBIE 3aaHUs

(Metoguueckue pa3paboTKH, pabouue TeTpaju) MO Kypcy, B KOTOPBIX J1aeTcsi KpaTKoe
U3JI0KEHHUE TEOPETUYECKOM 4YacTu, MPUBOJATCS PELICHHs] TUIOBBIX HPUMEPOB, IMpeararoTcs
3aaHusl JUISL CaMOCTOSITENbHOW pPabOTBHI pPa3HOTO YpOBHS cIOXKHOCTH. CTyOeHT HuMeeT
BO3MOKHOCTh O3HAKOMUTBCSI C TEOPETHUECKUM MaTepualioM, pa3odpaTbcs B IMPeIOKEHHOM
pELIeHIH TUIIOBOTO MTPUMEPA, 3aTEM CaMOCTOSTENBHO PEIINTh 3a1aun. Bee 3To:

- TO3BOJSET KaXJOMY CTYJIEHTY MepedTH OT JeATeNbHOCTH 0]l PYKOBOACTBOM
MPEToIaBaTellsi K CAMOCTOSTEIFHON M JTaeT BO3MOXXHOCTH IMPOBEICHHUSI CAMOKOHTPOJIS;

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

- oOecrieynBaeT MOTHBEI K CAMOCTOSATEBHOM 1MO3HABATEBHOM JIETETHHOCTH;

- cnocoOcTByeT YriyOJeHHI0O MEXIPEIMETHBIX CBs3ell 3a Cc4YeT UMHTerpanuu
MH(OPMALIMOHHON U MPEIMETHON OJITOTOBKH.

JUis A1l ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10pOBBSI MIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIMA C HCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

4. OueHo4YHbIe CpeACcTBA ISl TeKYLero KOHTPOJIsl yCleBaeMOCTH U MPOMeKYTOYHOM
aTTecTaluM

4.1 @DoH/1 OLIEHOYHBIX CPECTB JJIf NPOBeAeHNs TeKYIeH aTTecTaluu
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OGH?»B.TGHBHLIMI/I pU U3YYCHUHN JUCHUIIIIMHBI ABJIAKOTCA CICAYIOIUC BUbI
CaMOCTOATEILHON PabOTHI:

- pa3bop TEOPETUUECKOTO MaTepraa o NocoOusIM 1 KOHCTIEKTaM JICKIIUHT;

- CAMOCTOATEJIEHOE N3YYEHHUE YKa3aHHBIX TEOPETUICCKUX BOIIPOCOB;

- BBITIOJIHEHUE JTA0OPATOPHBIX PadoT.

JlaGopaTopHble 3aHATHSA

JlabopaTopnas paGora Ne 1

N3ydenue noteHmnuana nokos

Lenp paboTsI:

- OmpeAenuTh C TIOMOIIBIO JBYX XJOPHA-CEIEKTHUBHBIX 3JEKTPOAOB Pa3HUILY
NOTEHIMAJIOB KOHIIEHTPAIIMM [BYX pPAa3IMYHBIX AIJIEKTPOJIMTOB, pa3AeiICHHbIX MeMOpaHOM
(uemnodan UM KaTHOHONPOHUIIaeMasi MeMOpaHa), U U3MEPUTh MIJLJIUBOJIILTMETPOM. 3HAUCHUS,
MOJIyYCHHBIE B X0/I€ IKCIIEPUMEHTA, CPAaBHUTH CO 3HAYCHUSMH, TIOTYIEHHBIMH MaTEMAaTUYECKUM
MyTEM.

Conepsxanue oT4era.

[TonpoOHBI  MHUCHMEHHBIM  OTYET, COAEpXKAIIMKA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHHS, HEOOXOIMMBIE TEOPETHYECKUE CBEICHHs, WUIIOCTPATHBHBIN MaTepual,
MOJIyYEHHBIE  DKCIEPUMEHTANbHbIE JaHHbIe, OCHOBHBIE pACUETHBIE COOTHOIICHHUS U
paccyMTaHHBIC TMapaMeTpPbl, HEOOXOAUMBIE TpapUUECKUEe 3aBUCUMOCTH M TaOJHIBI JaHHBIX.
AHanu3 U OOBSICHEHHE MONYUYEHHBIX pe3yibTaToB. I[luchbMeHHBIE OTBETHI HAa KOHTPOJBHBIC
BOTIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OIIMCAHUH PaOOTEHI.

KoHTpobHbIe BOIPOCHI:

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

2. KakoB voHHBIIH MexaHu3M (GOPMUPOBAHUS MEMOPAHHOTO MOTEHIMAIIA TOKOS?

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

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

5. IlepeuncnuTe BUABI MOTEHIIMANA. Paccka)uTe KpaTKO O KaXKIOM.

6. Jlaiite onpezeneHue NOHATUIO «kK03(PuireHT Tpancdepar. st yero oH ciryxur?

JlaGopaTopHas padora Ne 2

Heitpocumynsatop. Cunanc Bo30yxeus

ens paboTsr:

- IPU MOMOILIY MOJEIU CTPOEHUS HEPBHOM CHUCTEMBI M3YUHUThH CIEIYIOIIME TeMbI: 1)
MIPOUCXOXK/ICHNE MOTEHIIMAIOB JEeNUCTBUS; 2) MpeoOpa3oBaHUE MHTEHCUBHOCTH PA3/IpakeHUs B
4acTOTY OTEHIMANA JEHCTBUS.

Conepsxanue oT4era.

[TonpoOHBII  NUCHMEHHBIH  OTYET, COJAEpXKAIIUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
UCCJIEIOBaHMS, HEOOXOIMMBbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIM  Marepual,
IIOJIyYEHHBIE  DKCIEPUMEHTAIbHbIE JaHHBIE, OCHOBHBIE pAacCU€THbIE COOTHOLICHMS U
paccurMTaHHBIE TapaMeTpbl, He0OXOoAuUMble TpadUyecKue 3aBUCUMOCTH U TaOIMIbl JTAHHBIX.
AHanu3 U OOBACHEHHME NOJYYEHHBIX pe3ynbTaToB. [IMChbMEHHbIE OTBETHI Ha KOHTPOJIbHBIE
BONPOCHI U 3aJ[aHMsl, IPUBEICHHBIE B OTUCAHUH PaOOTHI.

KoHTpobHBIE BOIPOCHI:

1. JlaiiTe onpenesieHNE MOHATHS «ITOTEHIUAT ACHCTBUS».

2. [lepeuncnure ¢a3pl NOTEHIMANIA IEHCTBHUS.

3. Kak Bo3HMKAET IMTOTESHIINAII JEHUCTBUA?

4. Yto Takoe NOCTCHMHANTHYEeCKUH mnoTeHuuan? Kakue BuAbl MOCTCHHANTUYECKUX
CUTHAJIOB BBIAEISAIOT?

5. 3a cuet yero popmupyercs 3apsa Ha MeMOpaHe?
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6. UTo Takoe aKCOHHBIN XOJIMUK?
7. Kak pacnpocTpaHsieTcs NOTeHIMal JEHCTBUS 110 HEPBHOMY BOJIOKHY?

JlaboparopHasi padora Ne 3

Onexrpokapanorpadus 4eaoBeKa

Iens paboThI:

- 3anucarh AekTpokapauorpammy (IKI') cepaia, 3akpenuB IaTyuku Ha JEBOM HOTE U
obenx pykax (anekrpon Il mo DitnTxoBeny). M3yuuts ¢pparmentsl K B mporiecce cepiedHbix
cokpameHui (Bonaa P, P—Q ¢parment, xenym04KkoBbIid KOMIUIEKC, BoiaHA T).

ConepxaHue oTyera.

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COJAEPXKAIUMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCJIEIOBaHMs, HEOOXOIMMbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIM Marepual,
IIOJIyUEHHBIE  OKCIEPUMEHTAIbHbIC JIAHHBIE, OCHOBHBIE pACUETHbIE COOTHOLICHHUS U
paccuuTaHHbIE MapaMeTpbl, HEOOXOAUMbIe rpauueckue 3aBUCUMOCTH M TaOJUIbl JAHHBIX.
AHaim3 U OOBACHEHHE NOJIYYEHHBIX pe3ynbTaToB. [IMChbMEHHBIE OTBETHI HAa KOHTPOJIbHBIC
BOIPOCHI U 3aJ]aHMs, IPUBEICHHBIC B OMTUCAaHUH PAOOTHI.

KoHTposbHBIE BOIIPOCHL:

1. Yto Takoe AUNOJIb U KAKOBBI €r0 XapaKTEPUCTUKU?

2. Yro npezacrasiseT co00i MOTEHIMAT MO, CO34aBaeMOro JUIOoJIeM?

3. PacckaxuTe 0 pa3HOCTH MOTEHIMAJIOB JIBYX TOYEK, PABHOYJAJIE€HHBIX OT OCH JIUIIOJS.

4. B 4yem 3akitodaercs Teopusi DUHTXOBeHA?

5. IlosicHuTe MPUHUMUIT BO3ZHUKHOBEHHUS 3JIEKTPUUYECKUX IMOTEHIMAIOB HAa MOBEPXHOCTH
TeJa, OTPAKAIOIIUX PACIIPOCTPAHEHHUE BOJIHBI BO30OYKICHHS B CEpALIE.

6. Kakue cymiecTByrOT BUJbl OTBEACHUN 7

7. Yro Takoe kapauorpamma’? KakoBbl €€ OCHOBHbIE XapaKTEPUCTUKN?

8. Ha3oBuTe kitoueBbie (paKTOPhI, BIUSIONINE HA JUIUTEIbHOCTh nHTepBana QT.

JlabGoparopHnasi padora Ne 4

doHokapauorpadus: UCCIEAOBAHNUE CEPCTHO-cocyancToi cucteMbl (DKI')

[ens paboThI:

- TPOBECTH H3MEPEHMsI MyjibCa CEpPAEYHO-COCYIUCTOM CHCTEMbl B pa3IMYHbIX €€
ydacTkax. MI3MepuTh 4acToTy IyJibca IPU Pa3INYHbIX YPOBHAX HArpy3KH.

Conepsxanue oT4era.

ITonpoOHBII  NUCHMEHHBIH  OTYET, COJAEpXKAIIUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
UCCIIEIOBaHMS, HEOOXOIMMBbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIMN Marepual,
IIOJIyYEHHBIE  DKCIEPUMEHTAJIIbHbIE JaHHBIE, OCHOBHBIE pAacueTHbIE COOTHOLICHUS U
paccurMTaHHBIE TapaMeTpbl, HeoOXoauMble TpapuUyecKHe 3aBUCHUMOCTH W TaOJMLbI JaHHBIX.
AHaiu3 U OOBACHEHHME NOJIYYEHHBIX pe3ynbTaToB. [IMChbMEHHblE OTBETHI Ha KOHTPOJIbHBIE
BOIPOCHI U 3aJ[aHMsl, IPUBE/ICHHBIE B ONTUCAHUU PaOOTHI.

KoHTpobHBIE BOIPOCHI:

1. Yro Takoe myJbC, 4acTOTa MyJbca U pUTM Mysbca?

2. Ilepeuncnure napaMmeTpsl, BIMSAIOLIME HA YaCTOTY ITyJIbCa.

3. J[laiite ompeneneHUe MOHATHIO <«IIyM» CEpAlLla, NPUBEIUTE OCHOBHBIE €ro
XapaKTEPUCTHKH U KIacCU(UKAIHIO.

4. KakoBbI CTENIEHN MUHTEHCUBHOCTH IIIYMOB cepia?

5. B 4em oTiiMune CUCTOIMYECKUX IIYMOB OT JUACTOIMYECKHX ?

6. PacckaxuTe 0 reHese mymos.

7. B uem cyTh poHOKapanorpadun?

8. ConepxkarenbHO oxapakrepusyiTe ToHbl Ha @K', HapuCyiTe M ONMUIINTE PUCYHOK.

9. IlpuBeaure GpopMyiy 4acTOTHI Mynbca. J[ist yero oHa HyxHa?

10. [lepeuncnute 3a001€BaHUS CEPACTHO-COCYTUCTON CUCTEMBI.
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JlabopaTopnasi padora Ne 5

W3mepenue KpoBSIHOTO AaBIICHUS

Lenp paboTsr:

- IPOBECTH M3MEpEHUsl KpOBSIHOTO naBieHus. [locTpouTs rpaduk u3MepeHus KpoBsHOTO
naBieHust. OnpenenuTb 3HaueHUEe CUCTOIMYECKOT0 U INAaCTOINYECKOTO JaBICHHUS.

Copep:xanue oTueTa.

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COJAEPXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCJIEIOBaHMsI, HEOOXOIMMbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIM Marepual,
IIOJIyUEHHBIE  DKCIEPUMEHTAIbHbIE JaHHbIE, OCHOBHBIE pAacu€THbIE COOTHOLIEHMUS U
paccuuTaHHbIE MapaMeTpbl, HEOOXOJuMble rpaduuecKre 3aBUCUMOCTH W TaOJIMLbI JaHHBIX.
AHanu3 ¥ OOBACHEHHE NOJYYEHHBIX pe3ynbTaToB. [IMChMEHHBIE OTBETHI HAa KOHTPOJIbHBIC
BONPOCHI U 3aJ[aHMUsl, IPUBEICHHBIC B OTUCAHUH PaOOTHI.

KoHTposbHBIE BOIIPOCHL:

1. Yto Takoe KpOBsIHOE JIaBJICHUE?

2. Jlaiite onpenieseHuE NOHATHIO «apTepUaIbHOE JIaBIICHUEY.

3. OT 4ero 3aBUCHUT apTepUAIbHOE JaBJcHUE?

4. Tlepeuucnute npuOOPHI, MO3BOJISIIOIIME OIPEACIUTh KPOBSIHOE JaBiieHue. YTo
o0o3HayvaeT rokazanue npudopa 120/90?

5. JlaiiTe onpeneneHns NOHATHIM «CUCTOJIA» U «IUACTOJIa».

6. OT 4ero 3aBUCHUT WHTEPBAT BPEMEHHU MEXAY U3MEPEHUSIMH apTepUaibHOro JaBICHUS?

7. B yem usmepsercs gaBienue?

8. UTo 03HaYaeT TEPMHUH «IUACTOIUUYECKOE AaBICHUE»?

9. Kakum 6osie3HAM cOOTBETCTBYIOT aBienus Boime 140/90 u nuxe 90/507?

10. JlaiiTe onpenenenne NOHITHIO «ITyIbCOBAsi BOJTHA.

JlabopaTopHas padora Ne 6

Onexrpomuorpamma. CokpaiieHue MyckyioB. burencol. MycKyJibHbIE TOTEHIHAIIBI

Lens paboThI:

- M3Y4UTh MeToxa HayeKkTpoMuorpaduu. I[losyduTs S1EKTpOMHUOTpaMMy UEJIOBEKa B
COCTOSIHUM TOKOSl U IpPU MBIIIEYHOM Yycwiuu. M3meputh yactory M ammuutyny OMIT npu
MaKCHMaJIbHOM COKpPAILEHUH.

ConepxaHue oTyera.

[lonpoOHBIM  MHUCHMEHHBIM  OTYET, COJAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIEIOBaHMsI, HEOOXOIMMBbIE TEOPETUYECKUE CBEJEHHs, WUIIOCTPATUBHBIA MaTrepua,
MOJIyUEHHBIE  DKCIEPUMEHTANbHbIE JaHHblE, OCHOBHBIE pAacCu€THbIE COOTHOUIEHHUS U
paccuMTaHHbIE MapaMeTpbl, HEOOXOAUMble TpapHuUecKUe 3aBUCUMOCTH U TaOJMIbl JAHHBIX.
AHanu3 U OOBSICHEHHE MOJIyYEHHBIX pe3yibTaToB. [IuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OITMCAaHUHN PaOOTBHI.

KoHTposbHBIE BOITPOCHL:

1. Yto nexut B ocHOBe (hr3nuecKoi paboTOCIIOCOOHOCTH YeIoBeKa?

2. Kakue QpyHKIMH BBITOIHSAET KUCIOPO/ B OPraHu3Me P MBIIIEYHOU padboTe?

3. CKOJIBKO MBILII] B TEJIE YEIOBEKa?

4. KakoB MEXaHU3M COKpallleHUs TIJIaJKUX MbIIL? YKaXuTe pojib BTOPUYHBIX
NOCPETHUKOB. B ueM 3akitouarorcst papmMako- U 3JEKTPOMEXaHUYECKOe CONpPsKeHHE?

5. KakoBa pojib MOHOB KalblMsl B IPOLECCE MBIIIEYHOro cokparieHus? KakoBa poib
AT® mna nearenpHocTd MbIL? CoAepKaTeNbHO OXapaKTEPU3YHTE MPOLECC MBIIIEYHOIO
pacciabiaeHusl.

6. I[loreHnnan neicTBUs, MOHHbIE MEXaHU3Mbl BOSHUKHOBEHHS.

7. IlepeuricnuTe OCHOBHBIE YACTH MBIIIIIHI.

8. Ilepeuncnure GyHKIIUH MBIIIL.

9. KakoBo cTpoenue, Tonorpadus u GyHKIUHN TONEPEYHOIN0I0CATON MYCKYyIaTyphl?

10. Yo Takoe KOMIO3HULINS MbIIII?
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11. [IpuBeauTe pexUMBbl U TUIIBI MBIIEUHBIX COKpaleHui. KakoBa 3aBUCUMOCTD MEXAY
CUJION COKpAILEHHS] MBIIIIBI U CKOPOCTBIO €€ YKOPOUCHUS?

JlabopaTopnasi padora Ne 7

Pednexc pactskeHus M onpeeNeHrne CKOPOCTH MPOBOAMMOCTH

Iens paboThI:

- BBI3BaTh peduieKC pacTsDKEHHsI B MBIIIIAX TOJEHU MOCTYKMBAaHHEM I10 aXHJUIOBOMY
CYXOXMIHNIO (pediekc axWUIUIOBOIO CYXOXKWIMA). 3amucaTh OOIMMH MOTEHIMaln JeHcTBUA U
OTIPENIeNIUT JIATCHTHBIN Neprol pediekca i CKOPOCTh MPOBOAUMOCTH.

Conepxanue oTuera.

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COJAEPXKAIUMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMsl, HEOOXOIUMBbIE TEOPETUYECKUE CBEICHMs, WUIIOCTPATUBHBIA Marepua,
[IOJIyUEHHBIE  JKCIEPUMEHTAIbHbIE JJaHHbIE, OCHOBHBIE pACUYETHbIE COOTHOLUEHUS U
paccuMTaHHbIE IapaMeTpbl, HEOOXOAUMble I'papUUecKUe 3aBUCUMOCTH M TaOJMLbl JAaHHBIX.
AHaim3 U OOBACHEHHE NOJIYYEHHBIX pe3ynbTaToB. [IMChbMEHHBIE OTBETHI HAa KOHTPOJIbHBIC
BOIIPOCHI U 331aHUs, IPUBEJICHHBIC B OIIMCAHUU PaOOTBHI.

KoHTposbHBIE BOIIPOCHL:

1. Uto npexacraBiser U3 ce0sl MbllLIeYHAsE aKTUBHOCTH?

2. OnumuTe CTpOeHUE capKoMepa.

3. Yto Takoe 31aeKTpoMHOrpadus, 31eKTpoMruorpamma’?

4. Kakue cymiecTByIOT ClIOCOObI AMArHOCTUKH ITOPAYKEHUSI HEPBHO-MBIILIEYHON CUCTEMBbI?

5. [laiite onpeneneHus NOHATHAM «pedIieKkey», «pedIieKc pacTsHKEHUST MBIIIIbI», «BPEMs
pedaekcay.

6. Uto npezacraBisieT U3 ce0s aXWIJIOBO CyXOKuiue?

7. KakoBa aMmmiuTyga MOTEHIMala MbIIIEYHOTO JEMCTBMS, KOIZa MBIl PYKU
HaXOJATCS B HANPSHKCHUU?

8. Uro sBiisiercst npuunHoi 2 dexra Ennpammka?

JlabopaTopuasi pa6ora Ne 8

N3yueHune 4acTOTHI CIIMSIHUS U BEPXHETO NOPOTa CIABIILIMMOCTH METOI0OM ayAUOMETPUU

ens paboTsr:

- ONpPEAEIUTh YaCTOTY CIMSHHUS M BEPXHHUH aKyCTHYECKHI mopor ucneiryemoro. Ilpu
IIOMOIIA TE€HEepaToOpa CUHYCOMJAIbHBIX BOJH M HAyIIHWKOB IOJAaTh pa3jIMYHbIE CUTHAIBI C
HVKHUM U BEPXHHUM IIOPOT'OM CIIBIIIMMOCTH UCIIBITYEMBIM.

Conepsxanue oT4era.

ITonpoOHBII  NUCHMEHHBIH  OTYET, COJAEpXKAIIUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
UCCJIEIOBaHMS, HEOOXOIMMBbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIM Marepual,
IIOJIyYEHHBIE  DKCIEPUMEHTAIbHbIE JaHHBIE, OCHOBHBIE pAaCU€THBIE COOTHOUICHMS U
paccurMTaHHbBIE TapaMeTpbl, He0OXoauMble TpapuUyecKhe 3aBUCHUMOCTH W TaOJNMIbI JaHHBIX.
AHaiu3 U OOBACHEHHME NOJIYYEHHBIX pe3ynbTaToB. [IMChbMEHHblE OTBETHI Ha KOHTPOJIbHBIE
BOIPOCHI U 3aJ]aHMsl, IPUBEICHHBIE B ONTUCAHUU PaOOTHI.

KoHTpobHBIE BOIPOCHI:

. UTo Ha3bIBaIOT aOCOIIOTHBIM TOPOTOM CITYXOBOW 4YBCTBUTEIHHOCTU?

. Onumure npupony 3ByKa.

. Kaknmu puznuecknmu mapamMeTpaMu XapakTEepPU3yeTCs 3BYK?

. Kakoli quana3oH 3ByKOBBIX YaCTOT BOCIIPUHUMAET yXO YeloBeKa?

. Uro Takoe aynuomerpus’?

. [IpuBenute 3akoH Bebepa-DexHepa.

. KakoBbI eTMHUIIBI N3MEPEHNS] YPOBHEN MHTEHCUBHOCTH U TPOMKOCTH 3BYKa?
. Kak B MeuIinHe UCTIONb3YIOT 3ByKOBBIE METO/IbI HCCIIEIOBAHUS.

O JIN DN KW~
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JlabopaTopnasi padora Ne 9

Omnpenenenue NoJst 3peHus YyelloBeKa

Lenp paboTsr:

- ONpPENEeNUTh I0JI€ 3PEHUs MPaBOro M JEBOIO I1a3a Juii Oeroro, CHHEro, KpacHoOro u
3eneHoro. OmnpenenuTh J00H HETOCTAaTOK 3peHUs (CKOTOMa), PacIOIOKEHHUE CIICTIOTO IISITHA
(Touku 3puTenbHOro Hepma). OmpenenuTh CTENEHb MO 3peHHs OOOMX IJ1a3 U IOJIO0XKEHHE
CJIETIOTO MSITHA IPU MOMOILY IEPUMETpA.

ConeprxaHue oTyera.

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COAEpXKAIUUKA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMsl, HEOOXOIUMMBbIE TEOPETUYECKUE CBEJIEHMs, WUIIOCTPATHUBHBIA Marepua,
IIOJIyUEHHBIE  DKCIEPUMEHTAIbHbIE JaHHbIE, OCHOBHBIE pAacCu€THbIE COOTHOLIEHMS U
paccuMTaHHbIE IapaMeTpbl, HEOOXOAUMbIE I'papUUecKUe 3aBUCUMOCTH M TaOJMLbI JAaHHBIX.
AHanu3 U OOBSICHEHHME IIOJIyYEHHBIX pe3yiabTaToB. IIuchMEHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 331aHUs, IPUBEJICHHBIC B OIIMCAHUHN PaOOTBHI.

KoHTposbHBIE BOIIPOCHL:

. OOBscHUTE NPUHIMI PaOOThI CEHCOPOB IJ1a3a.

. Kakoit nuana3on ajivH BOCIIpUHUMAEMBbIX BOJIH?

. C noMo1pr0 Kakoro npudopa oCyuiecTBISIOT U3MEPEHUE OIS 3peHus?

. CKOJIbKO THUIIOB PELIENITOPOB IPUCYTCTBYET B UEJIOBEUECKOM Iia3y?

. UTo Ha3bIBaeTCs 10JIEM 3pEHUs; 1osieM 0o3opa?

. Kak pacnpenenenbl ko100uky Ha ceTyaTke ria3a’?

. Kak mensiercst pazmep 1oiist 3peHus A1 pa3HbIX BOCOPUHUMAEMBbIX [[BETOB?
. laiiTe onpenenenyre TEpMUHY «CIIEIOE IISATHO.

9. Kakue odranbmonornyeckue OO0JIE3HW MOXKHO BBISIBUTH, HU3MEpsisl I0JIE 3PEHUS
yesioBeka?

0NN DN KW

JlabopaTopnasi padota Ne 10

Bpewmsipaszpematonias ciocoOHOCTh YEJIOBEYECKOTO II1a3a

Lens paboThI:

- ONpPENeNuTh YacTOTy MEpPLAHUsS CTUMYJISITOPHOIO MCTOYHHMKA CBETa, MPU KOTOPOM
BO3HHMKAET BIIEYATIICHHE HEMPEPHIBHOIO cBeTa. M3MEHUTh XO0a Jyda CBETa MPU TOMOIIU
nepumerpa. Onpeaenutb MOPOr YacTOThl CIMSHUS MEJIbKAaHUW JJI JIEBOTO U IPaBOro rjas3a
OTHOCHUTEJILHO HaIpaBJICHUs MAJCHUSI CBETOBOTO BO3OYAUTENS U COCTOSTHUE aJanTalliu TJ1a3.

ConepxaHue oT4era.

[lonpoOHBIM  MHUCBMEHHBIM  OTYET, COJAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMsI, HEOOXOIMMBbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIM Marepual,
MOJIYdYCHHBIE  OKCIICPUMEHTAJIbHBIE JIaHHBIE, OCHOBHBIE pPACUETHHIE COOTHOIICHUS U
paccuuTaHHBIE MapaMeTpbl, HEOOXOJMMbIe Tpaduueckue 3aBUCUMOCTH U TaONUIbl JaHHBIX.
AHanmu3 W OOBSCHEHHE TONTYYEHHBIX pe3yibTaToB. [IMChMEHHBIE OTBETHI Ha KOHTPOJIbHBIC
BOMPOCHI U 3aJ[aHMsl, IPUBEICHHBIE B OTUCAHUH PaOOTHI.

KoHTposbHBIE BOITPOCHL:

1. Yto mpexacrasnser co0oii rias?

2. B kakoit oGmactu pacmojio)KeH MaKCUMyM HEMPEPBIBHOTO CIIEKTpa YEJIOBEUYECKOTO
rinaza’?

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

4. KakoBa macca ria3Horo s10510ka’?

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

6. UTo Ha3BIBaeTCs IKBATOPOM IIIa3HOTO sI010Ka?

7. VI3 4ero cocTouT riasHoe s010Kk0?

8. UTto Takoe aKkKOMOJIallMOHHBIN (MIPUCTIOCOOUTENbHBIN) anmapar?

9. Yto npezacrasisieT codoi 3pavok?
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10. Vkaxure HHTEpBaJIbl, B KOTOPBIX HW3MEHSAETCS YacTOTa CIHSHMS IJIa3a,
aZalITUPOBAHHOIO K CBETY, TEMHOTE.

JlabopaTopnasi padora Ne 11

IIpoBepka peakIMOHHOM CIIOCOOHOCTH YeI0BEKa

Iens paboThI:

- U3MEPUTDH BPEMS PEAKLIUU YEJIOBEKA, U3MEPUTh BPEMsI IPOCTOS IIPU MPOBEPKE PEAKIIUH.
[TpoananusupoBarh nepexoqHoi pexuM. OmnpenenuTs HOPOroBYIO YacTOTy pa3ApakKUTelIs.
W3yuuTh BIUSHUE OIyMa U QJIKOTOJI HA PEAaKIIHOHHYIO CTIOCOOHOCTD.

ConeprxaHue oTyera.

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COJAEPXKAIUMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMsl, HEOOXOIUMBbIE TEOPETUYECKUE CBEICHMs, WUIIOCTPATUBHBIA Marepua,
IIOJIyUEHHBIE  JKCIEPUMEHTAIbHbIE JIaHHbIE, OCHOBHBIE pACUYETHbIE COOTHOLUEHUS U
paccuMTaHHbIE IapaMeTpbl, HEOOXOAUMble I'papUUecKUe 3aBUCUMOCTH M TaOJMLbl JAaHHBIX.
AHaim3 U OOBACHEHHE NOJIYYEHHBIX pe3ynbTaToB. [IMChbMEHHBIE OTBETHI HAa KOHTPOJIbHBIC
BOIIPOCHI U 331aHUs, IPUBEJICHHBIC B OIIMCAHUU PaOOTBHI.

KoHTposbHBIE BOIIPOCHL:

1. Yro Takoe 1BUTaTeNbHAs peaKLUs YeloBeKa?

2. JlaifTe onpenesieHne peakliMOHHOM CIIOCOOHOCTH YEI0BEKa.

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

4. Kakue gakTopbl BIUSAIOT Ha CKOPOCTh peaKlMy YyeaoBeKa?

5. Kak onpenensercs nmoporonas yacrora’?

6. Uto npexacrapiuseT coOoi Bpemsi CIeKEHUs?

7. Yto nipeacTaBisieT co00i BpeMs IpOCTOs?

8. B kakux mpenenax KoyeOaeTcsi 3HaueHne BPEMEHHU MPOoCTos?

9. Ha3oBuTe cocTapistonine OM0JIOrH4ecKoro KOHTypa yrpaBieHusl.

10. Yto Takoe kpuBas peakuun? KakoBo ee Ha3HaueHuUe?

JlabopaTopHasi paGota Ne 12

DnexTpookynorpadus

ens paboTsr:

- 3aMcaTh U3MEPEHUE DIIEKTPUUECKOTO MOJIs, BBI3BAHHOE JIBUKEHUEM IJI1a3 IIPU YTCHUH,
UCTIONB3YSl  DJIEKTPOJIbI, TPUKPEIUICHHBIE K  KOoxke B obOmactu ria3.  [lomyuuts
AJIEKTPOOKYJIOTpaMMYy Yy B3pOCIIOTO 4YeJoBeKa, O-JieTHero pebOeHKa W, €Cld BO3MOXKHO, Y
YyelioBeKa, O00JIaJalollero TEXHUKONM CcKopouTeHHs.. OILIEHUTh CKOpPOCTb TOPH30HTAJIBHOIO
JBUKEHUS TJ1a3, PACCUUTATh MEPUOI.

Conepsxanue oT4era.

[TonpoOHBII  NUCHMEHHBIH  OTYET, COJAEpXKAIIUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
UCCIIEIOBaHMsI, HEOOXOIMMBbIE TEOPETUYECKHUE CBEICHMs, WUIIOCTPATUBHBIN Marepuail,
IIOJIyYEHHBIE  DKCIEPUMEHTAIbHbIE JaHHBIE, OCHOBHBIE pAacCU€THbIE COOTHOLICHMS U
paccurMTaHHbBIE TapaMeTpbl, HeoOXoauMble TpapUUyecKHe 3aBUCHUMOCTH W TaOJMLbI JaHHBIX.
AHanu3 U OOBACHEHHME NOJIYYEHHBIX pe3ynabTaToB. [IMChbMEHHbIE OTBETHI Ha KOHTPOJbHBIE
BOIPOCHI U 3aJ]aHMsl, IPUBEICHHBIE B ONTUCAHUH PaOOTHI.

KoHTpobHBIE BOIPOCHI:

1. Uto Takoe anexTpookynorpadus?

2. KakoBbI BO3MOYKHOCTH UCIOJIB30BAHUS HIIEKTPOOKYIOrpadguu B MeaunHe?

3. B ueM cyTh a5eKTpooKynorpammel? KakoBbl METO/BI €€ perucrpanuu’?

4. Kakue npo1iecchl OTpakaloT CBETOTEMHOBBIE KoJieOaHMs?

5. Pacckaxkute 0 poiu 3IeKTpoOoKyaorpaduu B TMArHOCTHUKE 3a00JIEBaHUI MTUTMEHTHOTO
AIUTENNUS CETYATKU U XOPOUIEH.

6. [lepeuncnure cocynucToie 3a00JI€BaHUST CETYATKHU.

17



7. Uto BIUSET HA OCHOBHBIC AMIUIMTYAHBIC, BPCMCHHBIC U OTHOCUTCIIBHBIC IMOKA3aTCIIN
3JIEKTPOOKYJIOTPAMMBI?
8. PacckaxuTte 0 cOCyIUCTHIX 3a00JICBaHUAX CETYATKH.

JladopaTopnasi pa6ota Ne 13

W3mepenue 4acToThl IbIXaHUS

Lenp paboTsr:

- OIpeneNnTh, KaK 3aBUCUT KOJMYECTBO BJIOXOB B €IMHUIY BPEMEHHU OT CIEIYIOIIMX
¢dakTopoB: 00bEMa NETKUX, COCTOSIHUA 37J0POBbS M HArpy3ok. VI3MepHuTh M CpaBHUTH 4acTOTY
JBIXaHUS J10 U 1ociie (U3HYECKUX HArpy30K.

Coneprxkanue oT4era.

[TogpoOHBI  MUCBMEHHBI  OTYET, COACPIKAIMN  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMsI, HEOOXOIUMBIE TEOPETHYECKUE CBEICHHs, WUIIOCTPATUBHBIA MaTepua,
MOJIyYEHHBIE  DKCIEPUMEHTANbHbIE JaHHbIE, OCHOBHBIE pACUETHbIE COOTHOUICHHS U
paccuMTaHHBIC MapaMeTpbl, HEOOXOAMMbIE TpapUUECKUe 3aBUCUMOCTH M TaONMIBI JaHHBIX.
AHanu3 U OObBSICHEHHE MOJYUYEHHBIX pe3yiabTaToB. I[luchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOTIPOCHI U 33/1aHUs, IPUBEICHHBIE B ONIMCAHUU PaOOTHI.

KoHTpobHbIe BOPOCHI:

1. MaiiTe onpezenenre paBHOMEPHOMY HOPMAIbHOMY JBIXaHUIO.

2. Ha xakue nBa Buaa pa3aensercs AbixaHue?

3. UTO mpOMCXOaUT PU HOPMATILHOM JIBIXaHUH?

4. Yto mporCXOAUT IPU MOBBIIICHHOM AbIXaHUU?

5. [laiiTe onpeneneHne 4acTOThI JbIXaHUS.

6. [lepeuncnure JATYNKU YaCTOTHI ABIXAHHUS.

7. KakoBbl OTIMYUTEIbHBIE IPU3HAKY TATYMKOB YACTOThI IbIXaHUS?

8. Kakue QpyHKIMM MOMUMO U3MEPEHHSI YACTOThI IbIXaHUS BHIMOIHIIOT AATYUKA?

9. B ueM riaBHOE OTIMYHE MEXKY HOPMAIBHBIM H MTOBBIIICHHBIM JbIXaHUEM?

10. Yro Ha3bIBaeTCa aKTOM JbIXaHUS?

11. OnumuTe JBMKEHUE BO3IyXa B JICTKUX MPU ABIKEHUH AHAa(parMsl.

12. C ueM cBsi3aH HENOCTATOK JuadparMaibHOTO JABIXaHWS TIPU TOBBIIIEHHOM
noTpedyeHuu Kuciopozaa?

JlabopaTopnas padora Ne 14

HoHHas NpOHUIIAEMOCTh KJIETOYHON MEMOpaHbl

ens paboTsr:

- U3YYUTh TPAHCIIOPT BEILIECTB Yepe3 KIETOUHYI0 MEMOpaHy.

Conepsxanue oT4era.

[TonpoOHBII  NUCHMEHHBIH  OTYET, COJAEpXKAIIUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
UCCJIEIOBaHMS, HEOOXOIMMBbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIM  Marepual,
IIOJIyUEHHBIE  DKCIEPUMEHTAJIbHbIE JaHHBIE, OCHOBHBIE pAacueTHbIE COOTHOLICHUS U
paccurMTaHHbBIE TapaMeTpbl, HeoOXoauMble TpapUUyecKHe 3aBUCHUMOCTH W TaOJMLbI JaHHBIX.
AHaiu3 U OOBACHEHHME NOJIYYEHHBIX pe3ynbTaToB. [IMChbMEHHblE OTBETHI Ha KOHTPOJIbHBIE
BOIPOCHI U 3aJ]aHMsl, IPUBEICHHBIE B ONTUCAHUH PaOOTHI.

KoHTpobHBIE BOIPOCHI:

1. KakoB HOHHBINA MexaHU3M (GOPMUPOBAHUS MEMOPAHHOTO MOTEHIIMAA TTOKOs?

2. 3a cyeT Kakoro mporecca GopMHpYyeTCcsi MEMOpPaHHBIN MOTEHLIUA ITOKOS?

3. OnumuTe cTpoeHHE MeMOpaHbI BO30YAMMBIX KJIETOK: MOHHBIX KaHAJIOB, HMOHHBIX
MIOMII.

4. Kakue cymecTBYyIOT BH/IbI MOTEHIMANAa? Pacckakute o0 KaXJa0M KpaTko.

5. Jlaiite onpenenenue ko3dduuuenty tpanchepa. st yero oH ciyxut?

6. Uro nokassiBaeT pH-ypoBens? Kakue metopl onpenenenns pH-ypoBHS cylecTByoT?

7. YTo npeAcTaBisoT co00i OCMOTHYECKHE MPOLECChI?
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8. B uem 3axmmouaercs CyIIHOCTh UCKYCCTBEHHON KJIETOUYHONW MeMOpaHbI?
9. YUeM OTIMYAIOTCS JTUMUAHBIC TIOPHI OT OCITKOBBIX KaHATIOB?

JlabopaTopnasi padora Ne 15

PerynupoBanue temnepaTypsl Tejla 4YeJI0BEKa

Iens paboThI:

- TOCTPOUTh KpHUBBIE, JIEMOHCTPUPYIOUIUE PETYJIUPOBAHUE TEMIIEpPATypbl Tela.
ITpoananu3upoBaTh pa3iIUYHbIE KPUBBIC, XAapaKTep KOTOPBIX 3aBUCUT OT YCIOBHH Ha pykKe
UCIBITYEMOTO.

Conepxanue oTuera.

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COJAEPXKAIUMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMsl, HEOOXOIUMBbIE TEOPETUYECKUE CBEICHMs, WUIIOCTPATUBHBIA Marepua,
IIOJIyUEHHBIE  DKCIEPUMEHTAIbHbIE JaHHbIE, OCHOBHBIE pAacu€THbIE COOTHOLICHUS U
paccuMTaHHbIE IapaMeTpbl, HEOOXOAUMble I'papUUecKUe 3aBUCUMOCTH M TaOJMLbl JAaHHBIX.
AHaim3 U OOBACHEHHE NOJIYYEHHBIX pe3ynbTaToB. [IMChbMEHHBIE OTBETHI HAa KOHTPOJIbHBIC
BOIIPOCHI U 331aHUs, IPUBEJICHHBIC B OIIMCAHUU PaOOTBHI.

KoHTposbHBIE BOIIPOCHL:

1. I3006pa3urte NpocTeiIyto cXeMy CUCTEMbl TEPMOPETYJISLMH YeIOBeKa.

2. Jlaiite onpeneneHue sapa.

3. Yto sByI€TCSA BaXXHBIM KPUTEPUEM ISl OLICHKH XUMUYECKOW TEPMOpPETyIsaLun?

4. HazoBute ABa THUIIAa IOTOBBIX XKEJIE3.

5. B pe3ynbpTaTe 4ero u3MeHsAeTCsl MHTEHCUBHOCTh XUMUYECKOU TEPMOPETYIALnn?

6. Uto Takoe TemnepaTypHas ajanrtanus’?

7. N300pa3ute rpaduuecky aKTUBHOCTb XOJIOJOBBIX M TEIJIOBBIX TEPMOPELENTOPOB MpU
IIOCTOSIHHOW TE€MITEpaType KOXKHU.

8. IIpuBenuTe npumep nepudepuueckux peLenTopos.

9. Ot uero 3aBUCHUT TeMIEpaTypa KOXu?

10. KakuM 3aKOHOM BBIpa)kaeTcsi 3aBUCUMOCTb CKOPOCTH XUMHUYECKHX peakuuii? B uem
OH 3aKjIro4aercs?

MeToauyeckue ykazaHus K JJadopaTopHbIM padoTam

Y4eOHO-MeTOINYECKUI MaTepuall NpPEJCTaBIeH OMHCAHUSIMM JabOopaTOpHBIX pPadoT,
JIaroTCs 001Me peKOMEHJAllMY 110 BBIITOJHEHNIO, O(OPMIICHHIO U 3aIlUTe JJAOOPaTOPHBIX padoT.
JanHoe  0OCTOSTENBCTBO  MPEANOJNAraeT  ONpEeACNEHHBIA  00BEM  CaMOCTOSTEIbHOU
TEOpPEeTUYEeCKOM paldoThl CTYAEHTOB Kak MO (u3uke, Tak U mo Ouonoruu. CrenoBareibHO,
y4eOHBIH MaTepual, 000pyJOBaHHWE M BBIYHCICHUS B JIAOOPATOPHBIX pabOTax TOJKHBI OBITH
MOCUJIBHBIMHU JUISl UX CAMOCTOSATEIBHOTO OCBOCHUS.

Onucanus 1a00paTOPHBIX pabOT colepkaT TOT MUHUMYM TEOPETUUYECKUX CBEJIEHUH, O0e3
KOTOpPOT'0 HEBO3MOYKHBI U3JI0KEHUE IKCIIEPUMEHTAIIbHON METOJUKHU U CO3HATEIbHAs IIOCTaHOBKA
onbIToB. CTYAEHTHl JIOJDKHBI 3apaHee O3HAKOMUTBCS C ONUCAHUSAMH pabOT M U3Y4YHUTH
COOTBETCTBYIOIIUI TEOPETUUECKUI MaTEpHaIl.

[IpoBenenne Bcex 3aHATHH  Ja0OpPAaTOPHOTO MPAaKTHUKyMa MPEIyCMOTPEHO B
CHELMATU3UPOBAHHBIX  y4eOHBIX  J1a0opaTopusix, CHAOKEHHBIX BCEM  HEOOXOAMMBIM
000py/ZiOBaHWEM M HKCIEPUMEHTaJIbHBIMU YCTaHOBKaMH Ui (P (EKTUBHOIO BBIOJIHEHUS
COOTBETCTBYIOILIHUX JJA0OPATOPHBIX paboT.

Kaxnas naboparopnas paboTa T0JKHA BOCHPUHMMATHCA CTYJEHTOM KakK HeOOJbIIOoe
CaMOCTOSITEJIHOE HAay4YHOE MCCIEIOBAHNUE, HAMpPABICHHOE HAa MPOBEPKY TEOPETHUECKHUX
MTOJIOKEHUH.

Ilepen HauasoM pabOTHI ¢ MOMOIIBIO HECKOJIBKUX MPOCTHIX OMBITOB, PE3yAbTaT KOTOPBIX
MOKET OBITh 3apaHee HaJAEeKHO TMpeAcKa3aH, HEOOXOAWMO YOeIWTbCs B HUCHPABHOCTH
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anmaparypel. B ciydae HeucrpaBHOCTH NPUOOPOB WM YCTAaHOBKH CIEAYeT HEMEICHHO
CO00ITUTH 00 ATOM JIAOOPAHTY WIIH MPETIOAaBaTENIO.

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

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

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

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

OO0paboTka pe3ysbTaTOB JAOKHA OBITH 3aKOHUYEHA JI0 HAYajia BBIMOTHEHHS CIEAYIOMEH
pabotel. IIpomMexyTouHble BBIYMCICHHUS JOJDKHBI J€aThCsd C TOYHOCTBIO, HECKOJIBKO
MIPEBOCXOIAIICH TOYHOCTh U3MEPEHUH, 9TOOBI N30€KaTh BHECCHUS B PACUETHI JJOTIOTHUTEILHBIX
OIINOOK, CBSI3aHHBIX C OKPYTJIEHUEM IPU BHIYUCIICHUSX.

[Ipy omeHke pe3ynbTaTOB HM3MEPEHHN HYKHO OBITh YBEPEHHBIM B TPAaBUIBLHOCTH
COOCTBEHHOTO pEIIECHUSI SKCIEPUMEHTAIBHON 3a/layd, a He «IOJATOHATH» pPe3yJabTaThl K
TaOJIMYHBIM JAHHBIM VI JAHHBIM, TIOJy4YEeHHBIM JPYTHMH dKCIIepuMeHTaropamu. [lomante, 4to
Ha pe3yabTaThl OSKCIEPUMEHTa BIHUSIOT MHOTHE (AKTOphI, a, CIIEJOBATEIbHO, JaHHBIE,
MOJIyYeHHBIE PA3HBIMH HKCIEPUMEHTATOPAMM, BCET/Ia Pa3IMYaIOTCS W PEIKO COBMAIAIOT C
TaOJIMYHBIMHU.

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

- JlaTa BBITIOJIHECHUST;

- HOMEp U Ha3BaHHeE J1ab0paTOPHOIl pabOTHI;

- 11eJ1b paboTHI;

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

- KpaTKoe U3JI0KEHHE TeOpUur (HPU3MUECKOTO SIBICHUS C OCHOBHBIMH (POpPMYyIIaMu;

- CXeMa | OTMCAHKE YKCIIEPUMEHTATLHOW YCTAHOBKH,

- OITUCaHNe METOIUKH MPOBEICHUS IKCIIEPUMEHTA;

- TaOJUIIBI SKCTICPUMEHTATBHBIX H3MEPEHUI W PACUETHBIX BEIMUUH (KXKIas CTPOKA HITU
cTonbelr TabJIUIIbI TOIKHBI UMETh 0003HauUeHHe (PU3UUYECKON BETUYHHBI U €€ Pa3MEPHOCTb);

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

- pacuér UCKOMOM (HU3HUECKOI BEIINUNHBL;

- o0mme BBIBOABI MO paboTe (aHATU3UPYIOTCS TONyYEHHBIE PE3YNbTaThl, KOTOPHIE
CPaBHHMBAIOTCS C TCOPETHYCCKHUMH WJIH TAOJUYHBIMU JIAHHBIMH, OOBSICHSIOTCS TMPUIHHBI
BO3MOXKHBIX PACXOKIEHHH; yKa3bIBalOTCA (PU3MUECKUE BEIUYUHBI, H3MEPEHUE KOTOPBIX BHOCUT
HauOOIBIINK BKJIaJ B OOLIYIO MOTPEIIHOCTD; MPEAIAraloTcsl pa3andHble ClIOCOObl YMEHbIICHUS
MOTPEIIHOCTH U3MEPEHUIN).

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

- CTYJICHT TIPEIBSBISIET MPETIOIaBaTeI0 Ha MMPOBEPKY TETPab s TaOOpaTOPHBIX padoT;

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

- CTYJEHT YCTHO OTBEYACT HA KOHTPOJIGHBIC BOIPOCHI, WMEIONIUECS B OINHUCAHUU
n1abopaTopHOi paboThI, a TaKkKe Ha JIOMOJHUTENbHBIE BOMPOCHI MPENOaBaTeNsl 0 TeMe paboThl
(HampuMep, 0 IPAKTHYECKOM MPUMEHEHNH M3YYEHHBIX 3aKOHOMEPHOCTEH 1 Jp.).
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[IpoBepka 3HaHWII CTyAeHTa OCHOBaHA Ha KOHTPOJBHBIX BOIPOCAX, MPUBEIACHHBIX B
ONMUCAaHUH PAOOTHI W JOMOJHHUTEIBHBIX BOMPOCAX, KACAOIIUXCS COOTBETCTBYIOIIUX PAa3JIEIOB
OCHOBHOM JUCHHUILTMHBI « OCHOBBI OMO(DU3UKIY.

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

4.2 DoHJ OLIEHOYHBIX CpeacCTB 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 ouodusuku

3. 3amaun OMoPU3UKU

4, Paznenst Onoduszuku

5. TepmoanHaMuka >KUBOTO 0OBEKTa

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

8. [IepBb1il IPUHIMI TEPMOJUHAMUKHI

9. Bropoii npuHIMn TepMOAMHAMUKH

10. OCHOBHBIE IOHATHS XUMUUYECKOH TEPMOAMHAMUKU

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

13. TepMOXUMHUYECKUE YpaBHEHHSI

14. OcHOBHBIE 3aKOHBI TEPMOXUMUH

15. Outponus. HanpaBieHHOCTh XMMHYECKHX peaKiuii

16. CBobomnas sneprus ['u66ca

17. XUMUYECKUI MOTEHIINAI

18. Teopema Ilpuroxuna

19. OYHKIMOHUPOBAHHE OMOIOTUYECKON CUCTEMBI

20. KauecTBeHHOE HCciieqOBaHNE KHUHETUYECKUX CUCTEM

21. XUMHUYECKOE €IMHCTBO KUBOU MPHUPOIBI

22. [TpocTpaHcTBEeHHAs CTPYKTYpa MOJIEKYJIbI Oenka

23. MounekynsipHOe y3HaBaHHE

24, MeKKIIeTOUHBIE B3aUMOJICHCTBHS M MEKKJICTOUHAsT KOMMYHUKAITUS
25.  IIpocTtpaHCTBEHHasi OpraHU3aIHsI OHOMOIMMEPOB
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.
S57.
58.
59.
60.

Kiy6ok u rmobyma

BHyTpeHHee BpallieHue 1 MOBOPOTHASI H30MEPHS
Kondopmanunonnas sueprus 0enka

CocTtosiH1e BO/IbI B OHONOIUMEpPax

Oco0eHHOCTH TPOCTPAHCTBEHHOM OpraHn3aluu HyKJIEHHOBBIX KHUCIIOT
CrpykTypa u GyHKIHOHUPOBAHUE OMOJIOTHYECKUX MeMOpaH
Junamuka MmemOpaH

duznyeckoe cocTosTHUE U (Pa30BbIe EPEXO/IbI TUMHI0B B MEMOpaHax
MoenbHble JTUIUIHBIE MEMOPaHBI

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

Ob6neruennas nuddysus

@unbTpanus

AKTHUBHBII TPAHCIIOPT BEILIECTB

DNEeKTPOreHHbIE HOHHBIE HACOCHI

buosnekrpuyeckue noTeHIIHAIBI

[ToTeHmMan MoKost B KIIETKaX

3HaueHUS IIEKTPOXUMUICCKHIX TTOTCHIINATIOB
YpaBuenue ['onpamana

VYpaBuenue Tomaca

ITorenmman necTBUS

JlokasibHBIE TOKK

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

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

[Iporecc cokparieHust KapJMOMHOITUTA

Knaccudukanus perentopos

PenentopHslil noTeHIMAAT

OcHOBHBIE XApPaKTECPUCTHUKU U3TTYUCHUA U €TI0 OMOJIOrMYECKONM aKTUBHOCTHU
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61. PammoakTrBHOCTE BemiecTBa

62. OKCITO3HIIMOHHAS /1034 B SKCITO3UIIMOHHAs MOIIIHOCTD JIO3bI
63. EcTecTBeHHBIEC HCTOYHHUKY PaIHaIiH

64.  IlepBuuHBIC peaKIIUU MOPAKEHUS KUBOW TKAHU

65. Panmonus Boasl

Kpurepuii oueHuBaHMsI YCBOCHHBIX 3HAHUN 00y4al0IIUXCSA

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

OneHkKa «XOpoIIO» - BBICTABISIETCS CTYIEHTY, €CIM OH TBEpPAO 3HAET Marepuall,
IPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOJyYEHHbIE 3HAHUS HA MPAKTUKE,
HO JIOTMYCKaeT B OTBETE WJIM B PEIICHUH 33]]a4 HEKOTOPbIE HETOYHOCTH;

OneHka  «yd0OBJETBOPHUTEIbHO» -  BBICTABISETCS  CTYAEHTY, IIOKa3aBLIEMY
pa3pO3HEHHBIN XapakTep 3HAHUN, HEIOCTATOYHO TMpPaBUIIbHBIE (OPMYIUPOBKU Oa30BbBIX
MOHATUM, HapyLIEHUs JIOTUYECKOM IOCIEA0BATENbHOCTH B HU3JI0KEHUU IPOTrPaMMHOIO
MaTepuaia, HO PU 3TOM OH BIIaZIC€T OCHOBHBIMH pa3jielaMH y4eOHOM MPOrpaMMbl B HEKOTOPOM
o0beMe, He0OXOAMMOM ISl TadbHEUIIero 00y4eHHUS U MOXKET NMPUMEHSThH TOTy4YeHHbIC 3HAHUS
1o 00pasily B CTaHIapTHOM CUTYaIlUH;

OneHka «HeyI0BJEeTBOPHTEJIbHO» - BBICTABISETCS CTYACHTY, KOTOpBIH HE 3HAeT
00JIbIIIel YaCcTU OCHOBHOT'O COJIEpKaHuUsl yueOHOM MPOrpaMMBbl TUCHUIUINHBI, I0MyCKaeT rpyobie
omuOKH B (OPMYIHPOBKAX OCHOBHBIX MOHSITHA IUCIUIUIMHBI U HE YMEET HCIOJIb30BaTh
MOJIy4YE€HHBIE 3HAHMSI IPU PEIICHUH TUTIOBBIX MPAKTUYECKUX 3a]1a4.

[Ipouenypa oneHuBaHusl pe3yiabTaTOB OOYyYEHHS WMHBAJIMAOB U JIML C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI MO JUCHUILTUHE (MOAYNIO) MpeaycMaTpuBaeT MpPeIOCTaBICHUE
uHpopManuu B QopMmax, aJaNTUPOBAHHBIX K OrPAHUYCHHUSAM WX 370POBbSI M BOCIPHUATHS
uHpOpMaLUu:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17i U1 ¢ HapYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J5is U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIBLHOTO amnmapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

5. IlepeyeHr  OCHOBHOI ¥  JONOJHHUTEJBHOH  y4eOHOH  JIMTEepaTyphl,
HEe00X0IMMOM VISl 0CBOEHMSI AUCUMUILIMHBI (MOXYJIs1)

5.1 OcHoBHasi IuTEpaTypa:

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

2. banesuna, O. I1. ®usnonorus: OHOMOTEHIIMATBI U DJIEKTpUUYECKass aKTUBHOCTH
KJIETOK : ydyeOHoe mocobue i akajnemuueckoro OakanaBpuara / O. II. banmesuna, A. E.
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https://e.lanbook.com/book/3898

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

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

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

5.2 JlonoiHUTEIbHASI JINTEpPaTypa:

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

2. Kympsmos, 1O.b.  Pammanmonnas  Ouodu3uka:  pajgnoyacTOTHBIE U
MHKPOBOJTHOBBIE DJICKTPOMAarHUTHBIC W3IydeHUsl [DJeKTpoHHBIM pecype]: yueb. / HO.b.
Kyapsmos, }0.®. Ilepos, A.b. Pyoun. — OnexrtpoH. 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  [DOnekrpoHHsli  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 -  HudopManmoHHO-00pa30BaTEIbHBIA  KOMILIEKC
(mopran) KyoI'Y.
2. http://e.lanbook.com - DaekTpoOHHO-OMOIHOTEUHAST CHUCTEMa H3IaTeabCTBa <«JIaHbY.

Hoctyn: cBoO6o HbIN (13 nokanpHOM cetu KyOI'Y); aBropr3oBaHHbIH (13 BHELIHEH ceTn).

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

4. http://biblioclub.ru -  DnextpoHHO-OMONMMOTEYHAass  cucTeMa  «YHHBEPCUTETCKas
O6ubnnoreka onnaitn». Jloctyn: cBoOoaHBIN (U3 JoKanbHOM cetn Kyol'Y); aBropusoBaHHbIN (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 TEOPETHUECKUM MaTepuaoM, pa3zo0paThbCs C
MIPEAJIOKEHHBIM PEIICHUEM THUIIOBBIX MPUMEPOB, 3aTEM CAMOCTOATEIBHO PEIIUTh MPUBEIEHHBIE
3amaun. EcnM cTyleHT HE CMOr MOHSATh MPHUBEIEHHBIM B YKa3aHHBIX 3aJauyHUKax paz0op
TUTIOBBIX TPUMEPOB B TOM CTEMEHH, YTOOBI CaMOCTOSITEIbHO HCIIOJIb30BaTh MPEIIOKCHHBIN
QITOPUTM JIJIsl PEIICHUS 3aJaHus1, TO OH MOKET MOJIYYUTh KOHCYJIbTALMIO TPENO1aBATEIIS.

ConpoBok/IeHHE CaMOCTOSATEIbHOM pabOThl CTYAEHTOB OPraHHW30BAHO B CIEIYIOIIHUX
dopmax:

- BBIMIOJIHEHUE JIOTIOJTHUTENBHBIX 3aJlaHuid B Ja0opaTOpHBIX paboTax (Mo wuTOram
BBITIOJTHEHUS KaXKJI0M JTa00opaTOPHOM pabOTHI CTYACHT COCTAaBISIET MOJPOOHBINA OTYET, OMUPASICh
Ha KOTOPBIN JOJKEH B Oecelie ¢ Mpemno/iaBaTeieM MpoieMOHCTPUPOBATh 3HAHNUE TEOPETHUECKOTO
U DKCIEPUMEHTAILHOTO MaTepHualia, OTHocsierocs k padore. IlpoBepka 3HaHUMI cTyaeHTa
OCHOBaHa Ha KOHTPOJBHBIX BOMPOCAX, MPUBEJACHHBIX B OMHCAHUU PAOOTHI U JTOTOIHUTEIBHBIX
BONPOCaxX, KacaloUXcs COOTBETCTBYIOIIUX Pa3/IeiOB TUCIUTLIUHEI),
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- BBITIOJTHEHUE JIOMAIITHUX 33/IaHUN TI0 TPAKTUIECKUM 3aHITHSIM.

- YCBOGHHE W JIONIOJHEHUE B pa30OHMpaeMble pa3zeibl JUCUUIUIMHBI TPA TTOMOIIY 3HAHHUN
MOJTy4aeMBIX TI0 CPEJICTBAM MU3YUEHUS PEKOMEHIyeMOH JINTEPaTyPHI.

- KOHCYJIbTAI[MHM, OPTaHWU30BAaHHBIC JJISI Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IIPH
CaMOCTOSITEILHOM M3YYCHHM TEX WJIM WHBIX ACIEKTOB Pa3ielioB yCBanBaeMou WHMOpManuud B
JVCIIATUTHHE.

B ocBoeHWU MUCHUTUIMHBI WHBATUAAMH U JTUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAMBUIyallbHas ydyeOHash pabora (KOHCYJIbTaIluu) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHNE YIeOHOTro MaTepuaia.

WupuBuayanbHble KOHCYJBTAIlMM IO TMPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CIIOCOOCTBYIOIUM HHIUBUYaTN3allMd O0yYEHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM W OOyJarolmUMCs HMHBAJIHIOM WM JIMIIOM C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI.

8. Ilepeyenb  MH(MPOPMANMOHHBIX  TEXHOJOIMH, HCHOJb3yeMbIX  INPH
OCylIeCTBJIEHMH 00pa3oBaTeIbLHOI0 Mpouecca Mo JAUCHUILIMHE (Moayaw) (mpu
HEe00X0UMOCTH)

Dnekrponnas oubauoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

8.1 IlepeyeHb He0OX0AMMOTI0 IPOrPAMMHOI0 O0ecrieYeHus!
He tpebyercsi.
8.2 llepeuenb He0OXOAUMBIX HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

He tpebyercsi.

9. MarepunanbHo-TexHU4eckasi 0a3a,
00pa30BaTeIbHOIO NMpPoOLECcca MO0 AUCHUIIIHHE

HeoOXoauMas AJIA OCyHIeCTBJICHUSA

MaTepI/IaJIBHO'TeXHI/ILIeCKOe obOecrieueHue JAUCIHITIINHBI

No Bup pabor
(MomyJsl) M OCHAIIEHHOCTD

3aHaTus
JIEKIIMOHHOTO THUIIA

VYuebHas ayIuTOpHs Ui IPOBEIEHUS 3aHATUHN JIEKLIHOHHOTO
tuna aya. 201C, ocHalieHHast Ipe3eHTAMOHHONW TEXHUKON
(mpoexTop, 3KpaH, HOYTOYK) U COOTBETCTBYIOIIUM
nporpaMmMHbIM obecniederuem (I10).

2. JIaGopaTopHsble VYyebHas ayauTopus Ui NpoBeIeHHs Ja00paTOPHBIX paboT ay.
paboTHI 312C, 314C, ocHamieHHO€ JTaOOpaTOPHBIM 000PYIOBAHUEM.

3. I'pynnossie Aynutopus Ne 209C
(MHIUBUyaTbHBIC)
KOHCYJIbTAI[H

4. Texymwmit kouTpons, | Aymutopust Ne 209C
MIPOMEXKYTOUHAsS
aTTecTanus

5. CamocTrogrenbpHas Kabuner ms camocTostensHoi padoTs 208C, 204C, 205C
paboTta OCHAIIIEHHBIN KOMITBIOTEPHOM TEXHUKOM ¢ BO3MOKHOCTbHIO

MOJKJIFOYEHUS K ceTu «IHTepHeT», MPOorpaMMoil IKPaHHOTO
YBEJIUYEHUS ¥ 00ECTIEYEHHBIN JOCTYIOM B DJIEKTPOHHYIO
WH(POPMaITMOHHO-00Pa30BaTEIBHYIO CPEly YHHBEPCHUTETA.
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