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1 Hesn u 3a1a4 U3y4YeHUs TUCUUILIMHBI (MOTYJIs).
1.1 llean ocBOeHUS AUCHHUILIAHDI.

[lenpro AWCHMILTUHBI SBISETCS PAa3BUTHE Y CTYICHTOB JIMYHOCTHBIX KAueCTB, a TAKXKe
¢dbopMupoBaHHe OOIIEKYIbTYPHBIX M MNPOPECCHOHANBHBIX KOMIIETEHUUH B 00JAcTH HCcle-
JIOBaHHUSI, Pa3pabOTKH, BHEJPEHHUS U COMTPOBOXKICHUSI NHPOPMAITMOHHBIX TEXHOJIIOTHI U CHCTEM B
cootBetcTBUU ¢ TpeboBanusamMu ®I'OC BO mo naHHOMY HaInpaBJIeHUIO MMOATOTOBKH. B yacTHOCTH
JaHHasl JUCIUIUIMHA CTAaBUT CBOCH LEIhI0 03HAKOMHUTH CTYJIEHTOB C OCHOBHBIMH SIBJICHUSIMH,
MOHATUSIMH, 3aKOHAMH M MeEToJaMu OMO(U3MKH, HABbIKAMHU MPOCTEHIINX MPAKTHYECKUX
pacyeToB, a TaKKe IKCIEPUMEHTAIBHOM padoThl B 1abopatopuu. B Kypce u3naratiorcs OCHOBHbIE
3aKOHOMEPHOCTH OMO(U3NUECKUX SBJICHUH, (HOPMYIUPYIOTCS 3aKOHBI OMO(MU3UKU U U3y4YarOTCS
Oono(u3rUecKre CBOMCTBA CUCTEM OMOMOJICKYJI HA OCHOBE MOJICIIbHBIX MPEACTABICHUH, JAFOTCS
MOHATHSA OMOPU3NKH MeMOpaH, OEJIKOB, CII0KHBIX MOJIEKYJISIPHBIX CHCTEM.

1.2 3agaun AUCHUILINHLI:
- 03HAKOMUTH CIyIIaTelIel ¢ BAKHSUIITUMU MOHATUSMHU U 3aKOHAMH OMO(PHU3UKH;
- MIPOJICMOHCTPUPOBATh OCHOBHBIE METOJIBI M AJITOPUTMBI PEIICHUS 3a7a4;
- HAy4YUTh MPUMEHATH 3aKOHBI (PU3UKU U OMODU3KUKH B TEOPUHU U HA MIPAKTUKE;
- JaTh MpeACTaBleHuEe O PyHIAMEHTAIbHBIX (DU3MUECKUX OMBITaX U UX POJIU B PA3BUTHH
HaYyKH;
- c(hOpMHUPOBATH y CTYICHTOB OCHOBBI €CTECTBCHHOHAYYHOUW KapTUHBI MUPA;
- BBIPA0OTaTh y CTYJACHTOB HABBIKM MPAKTHUYECKOTO MPHUMECHECHHS 3aKOHOB M MOJENIeH
¢busuky 1 OMOPHU3UKU K PEIICHUI0 KOHKPETHBIX €CTECTBCHHOHAYYHBIX M TEXHUYECKHUX TIPOOJIEM.

1.3 MecTO AUCHUILIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/ibHOM POrpaMMBbl.

I[I/ICIII/IHJII/IHa «BI/IO(l)I/I?;I/IKa)) OTHOCUTCA K JUCHUIINIMHAM, BKIIIOYCHHBIM B BApPUATUBHYIO
4acTh, 00s3aTeNbHbIC TUCIUILUIMHBI 0Opa30BaTENIbHOIO IUKIA OCHOBHOW MpPO(hecCHOHATHHOU
00pa30BaTeNbHON TIPOrpaMMBbI TIPOPECCHOHATBHOTO 00pa3oBaHus 1o crenuaibHocT 12.03.04
buorexnuuyeckue cucreMbl U TeXHOJOTHH «HXEeHepHOe Ieno B MEIUKO — OHOJIOTHYECKOM
IIPAKTUKE)).
3HaHUsl, MOyUYEHHBIE B 9TOM KypCe, UCMIONIB3YIOTCA B MOCIEAYIoMIeH mpodeccHoHanbHON
NeSITEIbHOCTH.

1.4 Ilepevyens MuIaHNPYEMbIX Pe3yJIbTATOB 00y4eHHS MO JTUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUSI 00pa30BaTeIbLHON MPOrpaMMblI.

N3yuenne nanHOW y4eOHOW ITUCHUIIMHBI HANpPaBJICHO HAa (OPMHUPOBAHHE y OOYUAIOIIMXCS
KOMIIETECHIIUM:

B pesynbpTaTe uzydeHus: yueOHON AUCIUTUIUHBI

Ne | Unnekce | ConmepxaHue
oOyJaromuecs: JOIKHbI

II.II | KOMIIET | KOMIICTCHIINU

CHUMA | (M1H ee 9acTH) 3HATD yMeTh BJIajeTh
1 |TIK-1 | Cioco6HOCT K | MPUHIIMITEI IIPUMEHST 3aKOHBl | METOJIaMH
GopmupoBanuio | GOPMHUPOBAHMSA U | MEXAHUKH JJIs MCCIIEJOBAHMS
TEeXHHYECKHX PacIpOCTPAHEHHMSI | ONHCAHHUS CTpOeHHs
Tpe6OBaHI/II71 158 CUTHAJIOB B | IOOABMXXHOCTHU CIIOKHBIX
3ajaHMi Ha JKHBOM 6eIKOoB, MOJIEKYT




B pesynbpTaTe nzydeHus: yueOHON AUCIUTUTMHBI

No | Uupekc | Coneprxanue
LI | KOMIIET | KOMIIETCHIHH 00Y4IOIIIECs TOTKHbL
CHIMH | (MM €€ 4acTH) 3HATh yMeThb BJIA/IETH
NPOCKTHPOBAHUE | OPraHU3ME,  HX | MEXaHUYECKHX VYT1eBo0B
U poib B | CBOMCTB MeMOpaH 1 | (MOHOCaXapHn
KOHCTPYHpOBaHU | Ouodusuke MBIIIEYHBIX OB) HX
e YyBCTB, CHCTEMY | COKpAICHUI; (bu3HYECKUX H
OMOTEXHUYECKUX | KPOBOOOPANICHUS | THAPOJUHAMUKH — XHUMHUYECKUX
CUCTEM U u OOMEHHBIC | OTIMCAHMSI IBUKCHUS | CBOMCTB JIJIst
MEIUITUTHCKUX MIPOIIECCHI B | )KHJKOCTH B MOHUMAaHHUSI U
U3 ICITHIA OpraHu3Me OpTraHHU3ME; OIHCAHUS
MOJICKYJISIPHOM POJIH B )KHBOM
¢busuku u OpraHusme
TEPMOJIMHAMHKH -
MPOLIECCOB
mubdy3uu u
TEPMOIMHAMHYCCKH
X CBOMCTB MeMOpaH;
ANEKTPOCTATUKH -
OHMODIIEKTPUYCCKHIX

IIOTCHIIMAJIOB "

AIEKTPUUECKUX
B3aMMOJICHCTBHIA;
3JEKTPOIUHAMUKHU —
pacrpocTpaHeHHs
3JIEKTPOMArHUTHBIX
BOJIH U
AIEKTPUUECKUX
TOKOB




Ne | nnexe | Conepxanue B pesynbpTaTe nzydeHus: yueOHON AUCIUTUTMHBI
LI | KOMIIET | KOMIIETCHIHH 00Y4IOIIIECs TOTKHbL
eHIMM | (MIJIA €€ 4acTH) 3HATh yMeThb BJIA/IETH
2 [1K-2 Croco0HOCTB K 0CO0EHHOCTH BBIOMPATH METOJ | METOANKAMU
MaTEeMATHYECKOM | OpTaHH3AIUH U JIMarHOCTUKU 51
MarHOCTUKH
y MPOBEACHUS JIEYEOHOTO A 5
N U JIE4€0HOTO
MOJICTTUPOBAHUIO | MEAUIIMHCKUX U BO3IECHCTBUS B 9
BO3JIEHCTBHUSA B
SJIEMEHTOB U OHOJIOTHYECKHUX 3aBUCHUMOCTH oT
o 3aBUCUMOCTH
MIPOIIECCOB AKCIIEPUMEHTOB C | MEAUIIMHCKON
oT
OMOTEXHUYECKUX | LEIBIO 3a7a4H, BHEIIHUAX .
. MEIULMHCKON
CHCTEM, X IMArHOCTUKHA YCIIOBUI
3a1a4u
HCCJIETOBAHUIO COCTOSIHUS U BBIITOJIHEHUS Aat,
BHEIIHAX
Ha 0asze ne4eOHbIX HKCIEPUMEHTOB, -
. . CIIOBHI
po)€CCHOHANIBH | BO3JICHCTBHI 11O HATUYHS y
BBIITOJIHEHUS
BIX IIAKETOB KOPPEKIIHH TEXHUYECKUX
AKCIIEPUMEHTO
ABTOMAaTHU3UPOBAH | COCTOSIHHS CPEJCTB, YpOBHS
B, 3HATh
HOT'O OpraHu3ma; [IOATOTOBKHA >
OCHOBHLIE
MIPOCKTUPOBAHUS TIEPCOHAT;
u OCHOBHBIE MCTOABI U
mapaMmeTpbl
caMOCTOSTeNbHO | TPYHIIBI METOJOB, | HOAOMPATh METOIBI p i p
j1eueOHO-
pa3paboTaHHBIX OCHOBaHHBIC Ha | IPH HEOOXOTUMOCTH
TEpaneBTUIEC
NPOrPAMMHBIX BHEIIHUAX MIPOBEICHHS p
R KHX
[POIYKTOB JIeueOHOo KOMIUIEKCHBIX U 5 )
TEpaneBTUYECKUX | (PyHKIMOHAIBHBIX BO3ZICUCTBHH
BO3JICUCTBUSX Ha | HUCCIICIOBAHUMI
OpraHu3M u
HCTIOJTB3YIOIINX
TEXHUYECKHE
CpencTBa
2. CTpyKTypa H coaep:kaHue TUCHUNITUHBI « Buopuznka»
2.1 PacnipenesieHne TPYA0eMKOCTH JUCHHUILINHBI IO BHAaM padoT
OO6miast TPyIOEMKOCTh JUCHUIUIMHBI COCTAaBJsIeT 3  3a4yeTHbIXx enuHuil, (108

aKaJIeMHUYECKHUX 4acOB, U3 HUX 52 ayJUTOPHBIX).

Kpr «EI/IO(l)I/BI/IKa)) COCTOUT W3 JEKIHH U MPAKTUYCCKUX BaHHTHﬁ, COITPOBOKAACMBIX

peryispHol MHAMBHAyaJlbHOM paOOTON mpernojaBaTesss Co

CTyleHTaMM B IIpoLecce

caMOCTOsITeNIbHOW paboThl. B koHIe msAToro cemecrpa sk3ameH. [IporpamMmol AMCHUIUIMHBI
MpelycMOTpeHbl 18 4acoB JEKIMOHHBIX, 34 1abopaTopHBIX 3aHATUH, a Takxke 18 wyacos
CaMOCTOSITENIbHOM pabOTHI.

Bun yueOHO# paboTh Bcero CemecTtpsl
4acoB (dacer)
5 -
KonrakTHas paGoTa, B TOM uncJie: 52,3 52,3




AyIuTOpHBIE 3aHATHA (BCeEro): 52 52
3aHATHSA JIEKIIMOHHOT'O THIIA 18 18 -
JlaGopatopHble 3aHATHUS 34 34 -
3aHATHS CEMUHAPCKOTO THIA (CEMUHAPBI, TPAKTUYECKHE i i )
3aHSTHA)
HNuas koHTaKTHas1 padoTa: 2,3 2,3
KouTpons camocrostensHoii pabotsl (KCP) 2 2
[Mpomesxxyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTe/ibHAsI padoTa, B TOM YHCJIE: 18 18
KypcoBas pabora - - -
[IpopaboTtka yae6HOTO (TEOpETHIECKOT0) MaTepHaia 10 10 -
BrInonHeHre WHAUBHYATbHBIX 3a1aHUH (ITOrOTOBKA 4 4 )
COOOIIEeHUH, TTpe3eHTaNH)
Pedepar - - -
IlonroroBka K TeKyieMy KOHTPOJIIO 4 4 -
KonTpoin: 35,7 35,7
INoxroroBka K 3K3aMeHY 35,7 35,7
Oo0mas TpyI0eMKOCTh yac. 108 108 -
11: :é)()n: :ncne KOHTAKTHast 52.3 52.3
3a4. el 3 3

2.2 CTpyKTYpa AUCHHILIMHBI

PacnpeﬂeneHI/Ie BHUIOB y‘le6HOﬁ paGOTBI " UX TPYAOCMKOCTH 110 pa3aciiaM JUCHUILIINHBI.

Pa3zpennbl iucuMIuvInHbL, H3yYaemble B S ceMmecTpe

No HaumenoBanue paznenos KonunuectBo yacos
paznena Bcero AynuTtopHas paboTa CamMocrosTelpHas
pabora
JI 113 JIP

1 2 3 4 5 6 7

1 Beenenne B 6nopuzuky 10 2 2 6

2 TepmoanHamuka 25 6 12 7
OHMOJIOTHYECKHX TPOIIECCOB

3 Kunernka OMOIOrHYeCcKuX 17 6 4 7
MPOLIECCOB




Bruodusnka memMOpaHHBIX 19 6 6 7
MPOIIECCOB

MonenupoBanue 33 6 20 7
OMO(PU3NIECKUX TPOIIECCOB

brodu3rka MbIIICYHOTO 19 6 6 7
COKpaIICHHS

DJIEeMEHTHI paJHalliOHHOMN 16 4 4 8
onoduzuku

Bcero 36 54 49

2.3 Conep:xaHue pa3ieioB JMCUUILIAHBI:

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

HaumenoBanue
pa3aena

Conep:xanue pasjeiia

dopMa TeKyLIero
KOHTPOJIA

Bsenenue B
onopu3uKy

[Ipeamer u 3agaun OMODU3UKH.
buonorudeckue u puznyeckue
MIPOLIECCHI K 3aKOHOMEPHOCTH B
JKMBBIX CHCTeMax. MEeTOMOIOTHYECKHE
BOIPOChl Onodu3uku. Mcropus
Pa3BHUTHUS OTCUSCTBEHHON OMODU3HKHY.

Makpomoiekyna Kak OCHOBa
OpraHHM3aluH OHOCTPYKTYP.
[MpocrpancTBeHHAs KOH(UTYpaIHs
O6uonoaMMepoB. Y cI0BuUs
CTaOUILHOCTU KOHPUTYpaLlUU
MaKpOMOJIEKYT.

Juckyccus

TepmonnHamuka
OHMOJIOTHYECKUX
MIPOIIECCOB

[IepBbIil 3aKOH TEPMOAMHAMUKH WIIN
3aKOH COXPaHEHUS U IIPEBPALLECHUS
sHepruu. BTopoii 3akoH
TepMOJAUHAMUKHU. [IpuMeHNMOCTD
BTOPOT0 3aKOHA TEPMOJIMHAMUKHU K
6uocucremam. Bropoii 3akoH
TEPMOJMHAMUKH B OTKPBITBIX
cucremax. CBsA3b U3MEHEHUS
SHTPOIIHH, C TPOTEKAIOIMMH B HEH
HEOOPaTUMBIMH ITPOLIECCAMHU.
TepmoanHaMHuUeCKOe CONPSHKEHUE
nponeccoB. CoorHomenus On3zarepa.
Teopema [Ipuroxunna.

Huckyccus

Kuneruka
OHOJIOTUYECKUX
IPOIIECCOB

OYHKIIMOHUPOBAHUE IIETOCTHOU
OMOJIOTHYECKOI CUCTEMBI.
Cunepruueckue 3QQeKThl.
Kunetnueckuii mogxona. ABTOHOMHAasS
WJTU CTAIlMOHApHAS CUCTEMA.

Juckyccus




Y CTOMYUBOCTH CTAalIMOHAPHBIX
cocrosiHuil. MccnenoBanue noBeaeHus
CUCTEMBI, MOJEIUPYEMOM

Qg QepeHIMaTbHBIMA YPAaBHEHUSMHU.
KauectBenHoe nccnenoBanue
KMHETHYECKUX cUcTeM. budypxammu.
Bproccenarop. buonoruueckue
Tpurrepsl. Kuneruka
(hepMEeHTaTUBHBIX MTPOLIECCOB.
Kunernka gpepMeHTaTHBHBIX
MIPOLIECCOB

Buoduszuka
MeMOpaHHBIX
IPOIIECCOB

CtpyKTypHO-(pYHKINOHATbHAS
opranuzaiysi OMoJIOTHYECKUX
MemOpan. KieTka xak snemMeHTapHas
xuBas cucrema. CTpoeHue KIETKU U
Oouosornyeckre MeMOpaHsbI.
OcHoBHbIE (PYHKITMH OMOTOTHYECKUX
MeMOpaH. Pa3zButue npeacraBieHuii o
CTPYKTYpPHOU opraHuzanuu MemOpaH.
MonekyinsapHast OpraHu3anus
ouonoruueckux memopan. Cocras
6uomemOpan. Bona kak coctaBHOM
aneMmeHT 6nomeMOpan. CTpykTypa
BOJIbI B OOMeMOpaHax.
Mexanuueckre cBOMCTBa MEMOpaH.
VYnpyras moTeHInuaNbHas SHEPTUsl.
Monyib OBEpXHOCTHOTO
M30TEPMHUUECKOTO CKATHUSI.
[ToBepXHOCTHBII MOAY/b YIPYTOCTH
TIpH CABHTE. YTIPYTrOCTh TUIOCKUX
OHMCIOMHBIX TUMHUIHBIX MEMOpaH.

TpaHcnopT BewecTB Yepes
OMOJIOTHYECKHe
MeMOpanbl:IlaccuBHBIN TpaHCTIOPT
BELIECTB uepe3 OMoMeMOpaHBbI.
XHUMHUYECKUH U JJIEKTPOXUMHUYECKUN
noteHuuansl. Knaccuduxamus BuioB
accUBHOro TpaHcnopra. ITpocras
G y3ust HEAIEKTPOIUTOB. 3aKOHBI
®uka. [Iporuaemocts u
koa¢pdunment nuddysuu.
Hecranmonapnas quddyzus.
Huddysus uepe3 nopsl. Monusie
Hacochl. Yuactue ATda3 B akTHUBHOM
TpPaHCIIOPTE HOHOB Yepe3
Ouosiornyeckue MeMOpaHBI.
DOKBUBaJIEHTHAs CXeMa aKTUBHOTO
TpaHCIIOPTA.

buosnexkrTpryueckue moTeHINaNbI:
[loTeHnman moxos.

Juckyccus




Onexktpoandy3uOHHBIN TPAHCTIOPT
MOHOB 4yepe3 MeMOpany. [ToTeHmman
Hepucra. YpaBuenue ['enaepcona.
[Tpubnuxenne MOCTOSHHOTO TOJIL.
VYpaBnenue ['onbamana s
MeMOPaHHOTO MMOTEHIHAIA.
[Torenmuan aeiicteusi. Usmepenue
MOTEHIIUAJIOB B BO30OYINMBIX
MeMOpaHax. loHHbIE TOKH B
MeMmOpane akcoHa. MetoJ pukcanun
MOTeHIIUaja. DKBUBaJICHTHAs
INEKTPUYECKAsi CXeMa MEMOPaHBI.
Pa3znenenne MmeMOpaHHOrO TOKa Ha
KOMITIOHEHTHI. PactipocTpanenue
HEPBHOT'O UMITYJIbCA BIOJb
B0O30yAnMOro BosiokHa. KaGenbHble
CBOICTBa HEPBHBIX BOJIOKOH.

MoaenupoBanue
OMopU3NIECKUX
MIPOIIECCOB

3aKOHOMEPHOCTH TPOLIECCOB
muddy3uu B OUOTKAHIX JIs
OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX
cucteM. MeTo/ibl pelIeHusl ypaBHEHUs
maddysun (meroq Dypre, MeToq
Jlannaca, ypasaenue Ilyaccona).
I'pannunslie ycnoBusd. 1-4, 2-g u 3-1
KpaeBble 3a1aui. CMelIaHHble
KpaeBble 3a/1a4uM. 3a/1a4uu C
HEOJHOPOJAHBIMH IPaHUYHBIMU
ycaoBusAMU. Y paBHeHue nupdysun ¢
repeMeHHbIMU KO3 hHUIreHTaMu.
Henunelinble, HeCcTallMOHAPHBIE
YPaBHEHHUSI MacCoIepeHoca.
PasHocTHBIE CXEMBI penieHus
ypaBHEHHMS
mud¢ysun.Maremaruyeckoe
MOJIETTMPOBAHUE MPOLIECCOB
pacrpocTpaHeHuUs Teria B OMOTKAHIX

Huckyccus

buoduzuka
MBIILIEYHOT O
COKpAIllEHUs

OCHOBHBIE THUIIBI COKPATUTENbHBIX U
MOJBWKHBIX cucteM. CTpyKTypa H
(YHKIIMOHUPOBaHHE MONEPEYHO-
I10JIOCATOM MBIIIIIBI TO3BOHOYHBIX.
buomexannka Mpimnel. [IpuHInnsI
npeoOpa3oBaHus YSHEPTUH B
MEXaHOXUMHYECKHUX CHCTEMaXx.
TepMonnHaMuyeckue,
SHEPreTHYECKUE U MOIITHOCTHBIE
XapaKTEPUCTUKU COKPAaTUTENIBbHBIX
cucteM. Teopun MexaHuzma
MBIILIEYHOI'O COKPALEHUS.

Huckyccus




7 DJIeMEHTHI OCHOBHBIE XapaKTEPUCTHKH Juckyccus
paauanoOHHON M3ITy4eHUs U eT0 OMOJIOTUYECKOM
onoduznku akTUBHOCTH. buonoruuecku
SKBHUBAJIEHTHAs 103a. EcTecTBEHHBIE
UCTOYHUKHU panuanuu. [lepBuunbie
peakuy NOopakeHUs KUBOU TKAHU.
Pagnonus Bonwl. Pamuonus
OpPraHUYECKUX MOJIEKYJI
2.3.2 3aHsATHSA CEMHUHAPCKOI0 TUIIA
3aHATUS CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI.
2.3.3 J/l1aGopaTopHble 3aHATHS.
Ne ®opma
HaumeHoBaHue J1a00paTOPHBIX
n/n | HaumeHoBaHue pa3iesia TEKYIIEeTOo
padot
KOHTPOJIS
1 | Beenenue B Onodusuxy | Nel Beenenue B Onopusuky 3amura
nabopaTopHOI
pabotsl B popme
Oecennl
2 | TepmoauHaMuka Ne2 TepmoanHamuka OMOIOTUYECKUX | 3amIuTa
OMOJIOTMYECKUX IIPOLIECCOB nabopaTtopHoOi
MPOLIECCOB aboTsI B hopme
P Ne3 MccnenoBanue opraHnuecKux 4 $op
Oecebl
MOJIEKYI
3 | Kuneruka Ne4 ®@ynkMoHMpOBaHKE 3amura
OMOJIOTHYECKHIX OHMOJIOTUYECKON CHCTEMBI nmabopatopHoit
MPOIIECCOB pabotsl B hopme
Ne 5 Kuneruka 6MOJI0THYECKUX
Oeceipl
MIPOLIECCOB
Ne6 CranmonapHbie COCTOSHHS
ouocucreM
4 | buo¢usuka memOpanubix | Ne 7 buonornueckre MeMOpaHbl 3ammra
IIPOLIECCOB nabopaTopHOI

Ne 8 MexaHnnueckne CBOMCTBaA
MeMOpaH

Ne 9 ITaccuBHBIN TPaHCIIOPT BELIECTB
yepe3 Ouosornyeckue MeMOpaHbl

paboTsl B hopme
Oeceipl




Nol0 AKTUBHBIN TPAaHCHOPT BEIIECTB
yepe3 Onosornueckue MeMOpaHsbl

Nell buodusnueckoe ncciaeaoBanme

MeMOpaH
MopenupoBanue Nel2 MopenupoBanue 3amura
OnopU3MIECKUX Oro(pU3NUECKHUX MTPOIIECCOB nmabopaTopHOH
IPOIIECCOB aboTsI B (hopme
p Nel3 MopaenupoBanue P Gbop
Oecenbl
OMOJIOTUYECKUX CUCTEM
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MozenupoBaHue AMHAMUKH MUKPOTPYOOUeK

Kak ceTtuaTka rnasza cnocoOHa pacro3HaBaTh JBH)KEHUS B TEMHOTE.

[Tosb3a roppKoro mokKonajga i MIMMYHUTETAa U MO3TOBON aKTUBHOCTH.

Kak npotuBoBocnanuTenbHble OEIKHA TOMOTatoT paboTaTh MO3TY.
HccnenoBanuie BIUSHUSA HUPKAJAHBIX PUTMOB Ha )KU3HEAEATEIbHOCT YEJIOBEKA.
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. buononumepsl, UX yyacTHe B TPAaHCIIOPTHBIX ITpOLIECcCaX BHYTPU

KJIIETKH.
®u3nka 6MOpPE30HaHCHOH Tepanuu

®u3nKa HEHPOAKTUBHOCTH TOJIOBHOTO MO3Ta

. buodusuka memOpaHHO-3aBUCUMOTO (DEPMEHTATUBHOI'O KaTajan3a




15. IlpumeHeHHE METOI0B MOJIEKYJIIPHOTO MOJICTTUPOBAHMS I Pa3pabOTKH JIEKapCTB

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHOIH padoThl
00y4aroIUXCs M0 JUCHHUILUIHHE (MOTYJII0)

HaumenoBanue |Ilepedenp ydueOHO-METOAMYECKOTO OOECHEYEHHS IUCHMIUIMHBI 10
Ne paszena BBITIOJTHEHUIO CAMOCTOSITETILHOM PaboThI
1 2 3
1. [TpopaboTka 1. Bonbkenmreiin, M.B. bruodusuka [DnekTpoHHbII
y4eOHOT0 pecypc] : yueb. mocodbue — DnekTpoH. gaH. — Cankrt-IlerepOypr :
(Teoperuyeckoro)|Jlanb, 2012. — 608 c. — Pexxum gocrymna:
Marepuaia https://e.lanbook.com/book/3898
2. banesuna, O. I1. ®usnonorust: OMONOTEHIINAIELI U
AIIEKTpUYECKasi aKTUBHOCTD KIIETOK : yueOHOe rmocodue ams
2. Brimonnenue akanemudeckoro Oakanaspuara / O. I1. bane3una, A. E. Naiinykos,
unauBuayanbaeix |H. 10. Ceprees. — 2-e u3g., nepepad. u non. — M. : U3narenscTBo
3aIaHU I FOpaiir, 2017. — 165 ¢. — (Cepus : bakanaBp. AxageMuyecKuii
(moaroroBka kypc). — ISBN 978-5-534-04264-1. https://biblio-
COOOIIECHUH, online.ru/book/32C8B2F4-7134-4A53-8F04-A40313F1110A
TIpe3eHTAaIH) 3. bunru, B.H. [IpyHiuns! 31eKTpoMarHuTHON
ounodu3uku [DeKTpOoHHBIN pecypc] : MOHOTpadust — DIEKTPOH.
3. Kypcosas pabora naH. — Mocksa : ®usmatiut, 2011. — 592 ¢. — Pexkum gocryna:
https://e.lanbook.com/book/5259

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON PadOThl 00yYaromIUXCs U3
YHUCIIa HHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) mpengocraBistoTcs
B (popmax, alanTUPOBAHHBIX K OTPAHHUYCHUSIM HX 3I0POBBSI U BOCIIPUATHS HH(OPMAIUH:

Jns muu ¢ HapyIeHUusAMU 3pEHHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

Z[J'ISI JiAI ¢ HApYIICHUAMU ClIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT

oOydJaronuxcs.

KOHTHHI'CHTA



3. O0pa3oBaTesibHbIE TEXHOJIOTHH

bonbmas 4acTh JEKIMM U IPAKTUYECKUE 3aHATHS IIPOBOASTCS C UCIIOJIB30BAHUEM JOCKHU U
CIPaBOYHBIX MarepuanoB. Jlisg mpoBeneHUs MEHbIIEH YacTU JICKIMOHHBIX 3aHATUHN
UCIIOJIB3YIOTCS  MYJIBTUMEIUNHBIE CPEICTBA BOCIPOU3BEACHUSA AKTHMBHOIO COJEPIKUMOTO,
HO3BOJISIOIIEr0 CIYIIATEN0 BOCIPUHUMATE OCOOEHHOCTH H3y4daeMoil mpodeccuu, 3a4acTyro
UTPAIOIME pEUIAIONIYI0 pOJb B TMOHMMAaHUM M BOCHPUATHH, a TaKk Xe (OpPMHUPOBAHUHU
npoeCCHOHATBHBIX KOMIIETEHIUH.

IIo wu3y4aemol IUCLMIUIMHE CTYAEHTAM IPEIOCTAaBISAETCS BO3MOXKHOCTb OTKPBITO
I10JIb30BaThCs (B TOM UHMCIIE KOIIMPOBATh HA JIMYHbIE HOCUTEIN HH(POPMALIUN) IO OTOBICHHBIMU
BEIyIIMM JaHHYI IJUCLUILIMHY JIEKTOPOM MaTepuajgaMy B BUJIE 3JIEKTPOHHOIO KOMILIEKCA
COIIPOBO’KICHHUS, BKIIIOYAIOIETO B C€e€O0s: 3JIEKTPOHHbIE KOHCHEKTHl JIEKIMH; 3JEKTPOHHBIE
BapHaHThl Y4eOHO-METOINYECKUX MOCOOUH /ISl BBIOJHEHHS JIaDOPATOPHBIX 33aHUM; CIHCKH
KOHTPOJIbHBIX BOIIPOCOB K KaXI0M TEME N3y4aeMOro Kypca.

[Ipu peanuzanuu y4eOHON pabOTHI MO OCBOEHMIO Kypca «buodusukay ucrnonb3yrorcs
cOBpeMeHHbIe 00pa3oBaTe/ibHbIe TEXHOJIOTHU:

L4 I/IH(1)OpMaI_II/IOHHO-KOMMy'HI/IKaI_[I/IOHHbIe TCXHOJIOTUH,
L4 IMPOCKTHBIC MCTOAbI O6y‘leHI/I${;
L4 HCCICA0BATCIbCKHUE METOIbI B O6yT-IeHI/II/I;

YcnenrtHoe OCBOGHHME MaTepHala Kypca MpenanojiaraeT OOJIBIIYI0 CaMOCTOSATEIBHYIO
paboTy 6akanaBpoB U pyKOBOJICTBO 3TOIl pabOTOM CO CTOPOHBI MpernoaBaTenei.

CaMmocTtosiTenbHasi paboTa CTYJIEHTOB SBJSIETCS HEOTHEMIIEMOM YacThIO Ipollecca
noarotoBku. [Tog camocTosiTensHOM pabOTOM MOHUMAETCS YacTh y4eOHOH MIaHUpyeMOi paboThl,
KOTOpasi BBINMOJIHSAETCS IO 3aIaHUI0 M TP METOJIMYECKOM PYKOBOJICTBE IIperojiaBareis, Ho 0e3
€ro HEeMmoOCPEICTBEHHOTO y4acTHsl.

CamocrosarenbHass paboTa HampaBjlieHa Ha YCBOEHHME CUCTEMbl HAy4HBIX U
npodeccuoHalbHbIX 3HaHWM, (QOPMHUPOBAHUS YMEHMM M HaBBIKOB, NPUOOPETEHHE OIBITA
caMmocTosiTenbHOH TBopueckoi aedarenbHoctd. CPC  momoraer ¢opMupoBaTh KyJabTypy
MBIIIJIEHHS] CTY/IEHTOB, PACIIMPATH O3HABATENIbHYIO 1€ATEIbHOCTb.

Buapl camocTosTensHON pabOThI 1O KypCy:
@) no yenam: NOArOTOBKA K JIEKIUAM, K MTOTOBOMY KOHTPOJTIO.

0) no xapakmepy padompl: W3yUYEHUE IJIATEPATypbl, KOHCIIEKTa JIEKLIUH; IOMCK
JIUTepaTypel B OHOIMOTEKE; KOHCIEKTHPOBAHME PEKOMEHIYEMOH JIsi CaMOCTOATEIbHOTO
M3Y4YEHHUs HAy4YHOU JIMTEPATYPBhI; pELICHUE 3a/1a4, TECTOB.

oB TeueHue CEMECTPA CTYACHTHI BBITTIOJIHAKOT 3aIaHU, YKA3dHHBIC ITPCIIOJaBaTCIICM.

B xone nexkuuMOHHBIX M Ja0OpAaTOPHBIX 3aHATUN MPEANONaraeTcsl HMCIOJb30BaHUE
KOMIIBIOTEPHBIX TEXHOJIOTUH (IIPE3EHTALIMH 110 HEKOTOPBIM TEMaM Kypca).

B ydeOGHOM mporiecce MCHONB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI MPOBEICHHUS
3aHSTHUNA: METOJI TPOEKTOB, METO/I ITOMCKA OBICTPBIX PEIIEHUH B IPYIIE, MO3TOBOM ITYPM.

I/IHTepaKTI/IBHOCTB nmogadyuv Marcpualia nmpeamnojgaract HE TOJIbBKO B3aPIMO)IeI>'ICTBH$I BUJa
«mIpernoaaBareiib - CTYACHT» U «CTYACHT - IPETIOAaBaTCIIb», HO U «CTYACHT - CTYACHT».

K HWHHOBAIIMOHHBIM TCXHOJIOTUAM, UCIIOJIB3YEMBIM B IPCIIOAaBaAHNHN JUCHHUILJINHEI,
OTHOCATCA CIICAYHOIINEC TCXHOJIOTUUN:



JAuckyccus

Bo03M0OXXHOCTh AMCKYCCHH MPEIOoJiaracT yMEHUE BbICKa3aTh COOCTBEHHYIO UJICIO,
MIPEJIOKUTh CBOM MyTh PELICHMs], apTyMEHTUPOBAHO OTCTAWBaTh CBOIO TOYKY 3PEHUS, CBA3HO
u3naratb Mbiciau. [lonesHsl cienyromuye 3a1aHus: COCTAaBICHUE IJIaHA PELICHMsI 3a/1a4M, TOUCK
Ipyroro crnoco0a peleHusi, MpoBeCHNUE BBIKIAI0K B 00paTHOM MOPSAKE, PACCMOTPEHHE 3a/1ad C
JJUITHUMHW U HECAOCTAIOIIIMMHU JaHHBIMH, pe(l)epaTI/IBHBIe HJIM TBOPYCCKHUEC NOKJIaAbl CTYACHTOB:
(GbparMeHT TeoOpeTHIECKOro MaTepHralia, MHTEPECHBIN MpuMep, HecTanapTHas 3a1a4a. CTyeHTam
npeajaracTCsa CpaBHUTh U IPOAHAIM3UPOBATh BaApUaHThI PCIICHUA, O6CYI[I/ITB JOKJIaad, BBICKa3aThb
CBOE MHEHUE, 33/1aTh BOIPOCHL.

NHTepakTUBHBIE METOAbI 00yUEeHUS
CylIecTBEeHHYIO TOMOUIb OKa3bIBAIOT CHEIHMAIbHO COCTABJICHHBIC 3aJaHHs

(MeToxnveckue pa3paboTKHu, paboune TeTpaau) 1Mo Kypcy, B KOTOPBIX JaeTcsi KPaTKOe H3JI0KECHUE
TEOPETUYECKON YacTH, MPUBOAATCS PELICHUS THIIOBBIX MPUMEPOB, MPEIAraloTCs 3aJaHus IS
CaMOCTOSTENILHON paboThl pa3sHOro YpoBHS CIOXKHOCTH. CTyIEeHT HMeeT BO3MOXKHOCTD
O3HAKOMHUTBCS C TEOPETUYECKUM MaTepHalioM, pa3o0parbcs B NPEAJIOKEHHOM PEIICHUU
TUIIOBOTO TIPIMEPA, 3aTEM CaMOCTOSTEIBHO PELIUTh 3a1auu. Bee aTo:

- TIO3BOJISIET KaXJOMY CTYIEHTY TIEpPEHTH OT JeATeNbHOCTH IO PYKOBOACTBOM
IpenoaaBaTels K CaMOCTOSTEIBHOM U JaeT BO3MOYKHOCTD IPOBEJICHUSI CAMOKOHTPOJIS;

- moBbIIaeT () (HEKTUBHOCTH M KaUeCTBO OOYUCHHUS;

- o0ecreurBaeT MOTHBEI K CAMOCTOSITEILHOM [TO3HABATEILHOM JACATCIIBHOCTH,

- CHOCOOCTBYET yIiyOJIGHHIO MEXIPEAMETHBIX CBSI3€M 3a CUYET HWHTErpaiuu
MH(POPMAITMOHHOM ¥ MPEIMETHOMN TOATOTOBKH.

I[JI)I Jin ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 340POBBA HNPCAYCMOTPCHA OpraHu3alusa
KOHCYJ’IbTaHHﬁ C UCIIOJIb30BAHUEM BHCKTpOHHOﬁ IIOYTHI.

4. OueHo4YHbIe CpeACcTBA ISl TeKYIero KOHTPOJIsl yCleBaeMOCTH U IIPOMEKYTOYHOM
aTTecTaluM

41  ®oHA OLEHOYHBIX CPEICTB A5 MPOBEIeHNs TeKYIero KOHTPOJIA

[lo pmucuunnune «buodpusuka» B (opMe TEKYIIETO KOHTPOIS MPerLyCMOTPEHbI
nabopaTopHbie paboThl. Huyke mpecTaBiieH CIUCOK TaO0opaTOPHBIX padoT.

BOl'lpOCBI, BbBIHCCECHHBIC HA TUCKYCCHUIO:

CocraBiieHU€ J1aHA U TTOMCK PEIIeHUs 3aauH.

Pemenue 3amay pa3aMmaHBIMU CITOCOOAMH.

B3aumnas u camonpoBepka 3HaHUHN 1 00CYX/IeHUE TIOTYYEHHBIX PE3yIbTaTOB.
CaMOCTOSITETLHOE COCTABJIEHUE 3a/1a4 M0 YKa3aHHOM TeEME.

OBnaseHre mpueMaMy U METOAaMH CAMOKOHTPOJIS TPH 00YIEHUH MaTEMaTUKU.

orwdPE



ITepedyenn Tem 1a00paTOPHBIX 3aHATHIA
Nel Beenenue B 6uou3uKy

1. MeTooa0rnuecKne BOmpochkl 0nohu3uKu
2. Hcropus pa3Butus 6M0pU3UKU
3. Makpomoriekyia Kak OCHOBa OpraHH3aIui OUOCTPYKTYP

No2 TepMmoauHaMuKa OMOJIOTMYECKUX MIPOLIECCOB

1. [TpruMeHMMOCTb BTOPOr0 3aKOHA TEPMOAMHAMUKHU K OMOCHCTEMAM.

2. BTopoii 3aKOH TEPMOAMHAMUKHU B OTKPBITBIX CUCTEMAX.

3. CBsI3b M3MEHEHHUs DSHTPOIUHU, C MPOTEKAIOUIMMU B HEH HEoOpaTUMbIMU
IIPOLIECCAMH.

4. TepMOAMHAMUYECKOE CONPSKEHUE IIPOLIECCOB.

Ne3 HccnenoBanue opraHndeckKux MOJEKYI

1. Metonbl W3y4eHMSI TEPMOJUHAMUYECKHX CBOMCTB MPOCTHIX OPraHUYECKUX
MOJIEKY.

2. [IpumeHeHrEe METOJI0OB TEPMOXMMMH JUIsI HCCIEAOBAHUS pEaKUUN OKHUCIICHUS
OpPraHUYECKUX MOJIEKYII.

3. HccnenoBanre (GakTopoB CTaOMIBHOCTH CTPYKTYpPHl U (PU3HKO-XMMHYECKHX

CBOMCTB OpPraHN4YC€CKUX MOJICKYJI

Neod OYVHKIIMOHUPOBAHUE OMOJIOTHUYECKON CUCTEMBI

1 LlemocTHas OMOIOTrHYECKasi CUCTEMA

2 Cunepruueckue 3¢ eKTsl.

3. Kunerndeckuit moaxo.

4 ABTOHOMHAS UJIM CTAllMOHAPHAS CHCTEMA.
5 Y CTONYMBOCTh CTAllMOHAPHBIX COCTOSTHUM.

Ne 5 KuHetnka OMOJIOTHYECKUX IPOIIECCOB

1. HccnenoBaHue MNOBEAECHUS CHUCTEMBbI, MojenupyemMoil muddepeHIanIbHbIMU
YPaBHEHHUSIMH.

2. KauecTBeHHOE ucciienoBaHe KHHETUYECKUX CUCTEM.

3 bronoruueckue Tpurrepsl.

4. Kunernka pepmMeHTaTUBHBIX TPOLIECCOB.

5 Kunetnka gepMeHTaTUBHBIX IPOIIECCOB

No6 CranmoHapHble COCTOSHUSA OMOCHUCTEM

1. MHO0K€CTBEHHOCTb CTAal[MOHAPHBIX COCTOSHUM.

2. buonoruueckue Tpurrepsl, CUIOBOE U MapaMETPUUYECKOE MEPEKIIOUEHUE
OMOJIOTUYECKOT0 TPUTTEpa.

3. Mopnens ~ Ouonorumueckoro  otbopa M3 JABYX  pPaBHOIPABHBIX
AQHTarOHUCTUYECKUX BHUJIOB.

4. MHOKECTBEHHOCTh ~ CTAllMOHAPHBIX COCTOSHUM B  (pepMEHTaTUBHBIX

CHUCTEMAxX C CY6CTpaTHBIM I/IHFI/I6I/IpOBaHI/ICM

No 7 Buonornueckue MeMOpaHbl




1. CrpyKkTypHO-(DyHKIIMOHAIbHAS OpraHU3alus ONOIOTHYECKUX MeMOpaH.

2. Knerka kak snemeHTapHas xuBas cucreMa. CTpoeHue KIETKU U OHOJIOrHyecKkue
MeMOpaHbl.

3. OcHoBHbIE GYHKIIMHA OMOJIOTHYECKUX MEMOpaH.

4. CocTaB ¥ MOJIEKYJIsipHAsE OpraHu3anus OMOJIOTHIECKIX MEMOpaH.

5. Bona xak cocraBHOI 1emMeHT OnomemOpaH. CTpyKTypa BOjbl B OnoMeMOpaHax.

Neo 8 MexaHnudecKkue cBOiicTBa MEMOpaH

1. Ynopyras noTeHuuanbHas Heprusl.

2 Monyib IOBEPXHOCTHOTO U30TEPMUUECKOIO CHKATHSL.
3. [ToBepXHOCTHBII MOAY/b YIPYTOCTH MPHU CABUTE.

4 YHIpyrocts IIOCKUX OUCIONHBIX JUMUAIHBIX MEMOpPaH.

No 9 ITaccuBHBIN TPAHCIIOPT BELIECTB Yepe3 OUOJIOrHYeCKue MeMOpPaHBI

1. XUMHUYECKUN U STICKTPOXUMHUYECKUN MOTEHIUATIBI.

2. Krnaccudukanus BUI0OB MTACCHBHOTO TPAHCIIOPTA.

3. [Ipocras muddysus HesnekTponutoB. 3akonbl Duka. IIpoHunaemocts u
kodppurmenT nupdysuu.

4, Hecraunonapuas nuddysusa. Auddysus yepes mopsl.

NolOQ AKTUBHBIN TPAHCIIOPT BELIECTB Yepe3 OMOI0rnYecKue MeMOpaHbl

1. HoHHbIe HAaCOCHI.

2. VYyactue AT®a3 B axkTUBHOM TpaHCIOPTE HOHOB 4Yepe3 OHOJOrMYecKue
MeMOpaHbI.

3. DKBHUBAJICHTHAsI CX€Ma aKTUBHOTO TPAHCIIOPTA.

4 buosnexrpuyeckue noreHuuansl. [loTeHman mokos.

S. OnexTpoaudy3HOHHBIN TPAHCIIOPT HOHOB Yepe3 MEMOpaHy.

6 VYpaBHenue ["onpamana 11t MeMOPaHHOTO ITOTEHIHANA

Nell Buodusndeckoe muccienoBanue MeMOpad

1. N3mMepenune noTeHnanoB B BO30yAMMbIX MeMOpaHax.

2. HNonubie Toku B MeMOpaHe akcoHa. MeTos pukcaiuy moTeHuana.

3. OKBHUBaJICHTHasi »JJIEKTpUUecKas cxema MeMmOpaHbl. Paznenenue mMemMOpaHHOTO
TOKa Ha KOMITOHEHTHI.

4. PacnpocTpaneHnue HEpBHOTO UMITYJIbCa BI0JIb BO30YAMMOro BosiokHa. KaGenbHble

CBOMCTBaA HCPBHBIX BOJIOKOH.

Nel2 MoneaupoBaaue 6MoDU3UYECKUX IPOLIECCOB

1. 3aKOHOMEPHOCTH TporeccoB Aupdy3un B OHOTKaHIX Uid OWHApHBIX U
MHOTOKOMIIOHEHTHBIX CHCTEM.

2. Metonsl pemenust ypaBHeHHs auddys3un (meron @Dypbe, meron Jlammaca,
ypaBHeHue Ilyaccona).

3. VYpaBHenue auddy3un c mnepeMeHHbIMU Kod(dduumentamu. Henunelinble,
HECTAllMOHAPHBIE YPABHEHMSI MACCOIIEPEHOCA.

4, PasHocTHBIC CXeMBI perieHust ypaBHeHUS TG y3UH.

S. MaremaTueckoe MOJEIMPOBAHUE IIPOLECCOB PACHPOCTPAHEHUs TEIUla B

OMOTKAHIX



Nel3 MonenupoBaHue OUOJIOTHYECKUX CUCTEM

1. OcHOBHBIE 3Talbl KOMIBIOTEPHOTO MOJEIHUPOBAHUS OUOIIOTHYECKUX
CUCTEM Ha MOJICKYJISIPHOM YPOBHE.

2. Knaccudukanus mogeneit. OCHOBHbIE TPeOOBAHHS K MOJICISIM.

3. Onpenenenue ctpykrypbl Monekyibl CeH120s um BUHOTpagHOTO caxapa,
WIM JEKCTPO3a.

4, Onpenenenue cTpykTypbl Monekyibl CsHioOs min pru0o3sl.

Ne 14 Buodu3uka MBILIEYHOTO COKPALIICHUS

How

5.

OCHOBHBIE TUIIBI COKPATUTEIbHBIX U TOJABUKHBIX CUCTEM.

Crpyktypa ¥ (QYHKIMOHUPOBAHHE IONEPEYHO-TIONIOCATON MBIIIIBI MO3BOHOYHBIX.
bromMexaHrKa MbIIIIBL.

[TpuHIMIB TpEeoOpa3oBaHMs YHEPTUN B MEXaHOXUMHUYECKHUX CHCTEMAX.
TepmonnHamuueckue, JHEPreTUYECKUe u MOIIIHOCTHBIE XapaKTEPUCTUKHU
COKPATUTEIBHBIX CUCTEM.

Teopun MexaHn3Ma MBILLIEYHOI'O COKPALLICHUS.

Ne 15 DIekTpoXUMHUYECKUN TOTEHIIAAT

Ponb 251eKTpOoXuMHUYECKOTo MOTEHIMala B TACCUBHOM TPAHCIIOPTE.

Honnoe paBHOBecue Ha rpanuiie ¢a3. @opmyna HepHcera.

Mexdaszubiii 00bEMHBIN CKauOK MOTeHIMaANa. M3MeHeHne NoTeHIraia BOJIM3U TPaHUIL
pasnena ¢as.

[Tpubmmxénnoe perenue ypasuenus Ilyaccona-bonprimana

No 16 DiieMeHThI paaAralMOHHONM OMOohU3UKHA

1. OcHOBHBIE XapaKTEPUCTUKH U3JIyYE€HHUS U €r0 OMOJIOrMYECKON aKTUBHOCTH.
2 bronornueckn sKBUBaJICHTHAs 103a.

3. IlepBrUuHBIE peaKIUU OPAKEHUS KUBON TKAHH.

4 Panuonus Boabl. Panmonns opraHM4ecKuxX MOJIEKYIT

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTrrecranuu

Hepeqeﬂb BOIIPOCOB, BLIHOCUMBIX HA 3K3aMCH

Omnpenenenne 6nopusuku

Hcropus 6uopusuku

3amaun OMOPU3UKU

Paznens 6nodusuku

TepMoauHAMUKa )KMBOTO 00BEKTa

Uro naet TepMOAMHAMUYECKUN OIXO/ 1151 PUBUKH KUBBIX CUCTEM
IlonsiTHE O BHYTPEHHEN YHEPTUH

[IepBbIil NpUHIMI TEPMOANHAMUKH

Bropoii npuHIMI TEpMOAVMHAMUKH

0. OcHOBHBIE TOHITHS XUMHUIECKON TEPMOTMHAMHUKH

1. Xumuueckue peakiyu Mpyu MOCTOSTHHOM JIaBJIEHUH U 00beMe.
12. Duranenus

13. Tepmoxumudeckue ypaBHEHUS

14. OcHoBHBIE 3aKOHBI TEPMOXUMUU
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
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.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

OHTponus. HanpaBneHHOCTh XMMHUUYECKUX pEaKLUn
CBoOopanas sneprus ['u60ca

XUMHYECKUN MOTECHIUAT

Teopema [Ipuroxuna

@DYHKIIMOHUPOBAHNE OMOIOIMUYECKON CUCTEMBbI
KauecTBeHHOE Hcceq0BaHNE KUHETUYECKUX CUCTEM
XUMHUYECKOE €AMHCTBO )KUBOM IPUPOJIBI
[IpocTpaHcTBeHHAs CTPYKTYpa MOJIEKYJIbI Oeka
MonekynsapHOe y3HaBaHHE

MexXKIIeTOUHbIE B3aUMOJICUCTBUS U MEXKKJIETOUHAss KOMMYHUKAIUS
[TpocTpaHcTBEeHHAs OpraHU3aIs OUOTIOTMMEPOB
Kity6ok u rimoOyia

Bnytpennee BpaieHue u HoBOpOTHAsI U30MEPUs
Kondopmannonnas sueprust 6enka

CocrosiHre BO/IBI B OHOIOIMMEpax

Oco0eHHOCTH MTPOCTPAHCTBEHHOM OpraHu3aluy HyKJIEHHOBBIX KUCIIOT
Crpykrypa v QyHKIHOHHPOBAHUE OMOIOTUYECKUX MEMOpaH
Junamuka memOpan

®dusndeckoe cocTosiHue U (a3oBbIe MEPEXOIbI JTUHUI0B B MEMOpaHax
MoienbHbIe JTUMUTHBIE MEMOPAHBI

TpancnopT BelecTB 4yepe3 OMOJIOTHUeCKue MEMOPAHBI
[TaccuBHBIN MTEPEHOC BEIIECTB Yepe3 MeMOpaHy
Huddysus. 3axon Ouka

Ob6neruennas auddy3us

QunpTpanus

AKTHUBHBIN TPaHCIIOPT BEILIECTB

DIIEKTPOreHHbIE HOHHBIE HACOCHI

buosnexkrpuyeckre noTeHIMaNbI

[ToTeH1man mokos B KIETKaX

3Ha4YEHHUS SJIEKTPOXUMUYECKUX OTEHIINAIOB
VYpaBnenue ['onbamana

Ypasnenue Tomaca

[ToreHmman neicTBus

JlokasbHbIE TOKK

OCHOBHBIE TIOCTYJIATHl MOJIEIIH

XOMKKHUHA U XaKCIu

Nonubie kaHaIBI KIIETOYHBIX MEMOpPaH
CoKpaTUTeNbHbIE CUCTEMBI MBIIIIEYHO TKAHU

OCHOBHBIE TIOJIOKEHUST MOJIENT CKOJIB3SIIINX HUTEH
bromMexaHnKa MBI

DyHIaMEHTAIbHBIC TTIOHATUS MEXaHUKH CIUIOIIHBIX CPEJl
HccnenoBanus XapakTEPUCTUK COKPAIAFOIIMXCS MBIIIII]
Kunetnyeckne cBOMCTBA MBIIIIIIEI

[Ipouiecc cokpalieHus KapIMOMUOIUTa

Knaccudukanus perentopos

PeuenropHblil noTeHuHan

OcHOBHBIC XapPaAKTCPUCTHKU U3ITYUCHUA U €T0 OHOJOrNYECKOM aKTHBHOCTH

PaagnoaktuBHOCTH BeniecTsa

OKCMO3UIMOHHAS 1032 U AKCIO3UIIMOHHAS MOIIIHOCTD J103bI
EcrecTBeHHbBIE HCTOYHUKY paguallun

[TepBuuHBIE peakIMKU NOPAKEHUS KUBOW TKAHU

Pannonns Boabl



Kpurtepun oneHnBaHusi NPOMEKYTOYHON aTTeCTalluu

OueHka «OTJAMYHO»: TIyOOKHE HCUEPIBIBAIOIINE 3HAHUS BCEr0 MPOrpaMMHOTO
MaTepuasia, JIOTMYECKH IIOCJIENOBATEIbHbBIC, IIOJHBIE W KOHKPETHBIE OTBETHI Ha BOIIPOCHI
9K3aMEHAIIMOHHOTO OWJIeTa W JOMOJHUTEIbHBIE BOTPOCH YWICHOB KOMHUCCHH; HCIIOIh30BAHHE B
HEO0OXOIUMOI Mepe B OTBETax SI3BIKOBOIO MaTepuana, IPEICTaBICHHOTO B PEKOMEHAYEMBIX
y4eOHBIX TTOCOOUSIX M IOTIOTHUTEILHOU JTUTEPaATYPE;

Onenka «xopomo»: TBEpPAbIE U JOCTATOYHO IOJHBIE 3HAHMSI BCEro MPOTrPaMMHOIO
MaTrepuaa, IocjieI0BaTelbHbIe, IPABUIIbHBIC, KOHKPETHBIC OTBETHI HA ITOCTABJICHHBIE BOIIPOCHI
IIpY CBOOOJHOM pEarupoBaHUU HA 3aMEYaHHUs 110 OTAEIBHBIM BOIIPOCAM;

OneHka «yIOBJIETBOPUTEJIBHO»: 3HAHWEC W [OHUMAHHE OCHOBHBIX BOIPOCOB
POTPaMMBbI, HATMYKAE ONIMOOK MPH HETOCTATOYHOW CIIOCOOHOCTH UX KOPPEKTUPOBKH, HATMUUE
Oonpiroro konudectBa (okono 50%) HE3HAYUTENBHBIX OIMMOOK B OCBEIICHUU OTACIHHBIX
BOIIPOCOB OHWJIETA;

Onenka CHEYAOBJECTBOPUTECJIBHO>»: HCIIOHMMAHUC CYHIHOCTH H3JIaraCMbIX BOIIPOCOB,
FPY6I>IG OIINOKH B OTBCTC, HCYBCPCHHBIC M HCTOYHBLIC OTBCTHI HA JOIOJHUTCIIbHBIC BOIIPOCHI
9K3aMCHATOPOB.

OueHouHbIe CpencTBa Uil MHBAJIUAOB U JIMI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSMHU
3JI0POBbSI BRIOMPAIOTCS C YIETOM UX WHIUBUAYATBHBIX ICUX0()HU3MISCKIX OCOOCHHOCTCH.

—IIpu HCO6XO,Z[I/IMOCTI/I HHBaJIMAaM U JIMIaM C OTpaHHUYCHHBIMU BO3MOKHOCTAMMU 3JI0POBbs
MpCaOCTABIIACTCA JOIIOJIHUTCIBHOC BPEM IJIA ITOATOTOBKH OTBETA HA 9K3aMCHC,

— IIpH TPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YyIbTaTOB O0yUCHHS MHBAIUIOB U JIUI] C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 370POBbs IIPEAYyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKUX
CpPEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUYAIbHBIMA OCOOEHHOCTSMU;

— [Ipu HCO6XOJII/IMOCTI/I JJIAA 06yqa}om1/1xc;1 C OTpaHUYCHHBIMU BO3MOXKHOCTAMHU 300POBBA
N HWHBAJIWAOB IIpoHeaypa OLCHUBAHHA PE3YJIILTAaTOB o6yqu1/I$1 0 JUCHUIIIMHE MOXCT
MMPOBOAUTHCA B HECCKOJIBKO 3TAaIlOB.

ITponenypa oneHMBaHUS PE3yJIbTaTOB OOy4YEHMsS MHBAIUIOB U JIUI[ C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIIO) MpeIyCMaTpuBaeT IPEIOCTaBICHUE
uHpopMmanuu B (opMmax, AZANTUPOBAHHBIX K OTPAaHUYEHUSM HUX 3/0pOBbSI M BOCHPUATHUS
uHpOpMaLUu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B Ie4aTHoM (opme,



— B popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepeyeHb OCHOBHOI M IONMOJTHUTEJIbHOMH YUeOHOM JIMTEPATYPbI, HEO0OXOAUMOM
JJIS1 OCBOEHMS IUCHUIIIMHBI (MOIYJISA)

5.1 OcHoBHasi IMTEpaTypa:

1. Bonbkenmreiin, M.B. buodusuka [DnexTpoHHbii pecypc] : yued. mocobue —
OnextpoH. nan. — Cankr-IlerepOypr : Jlanp, 2012. — 608 c¢. — Pexwum nocryna:
https://e.lanbook.com/book/3898

2. Banesuna, O. I1. ®uznonorus: OMONOTEHIUAIIBI U SJICKTPUYECKast aKTUBHOCTh
KJIETOK : yueOHoe rmocobue /i akagemuueckoro 6akanaspuara / O. I1. banesuna, A. E.
laiimykos, U. FO. CepreeB. — 2-e u3n., nepepad. u gon. — M. : U3patensctBo FOpaiit, 2017. —
165 c. — (Cepus : bakanaBp. Akagemuueckuii kype). — ISBN 978-5-534-04264-1.
https://biblio-online.ru/book/32C8B2F4-7134-4A53-8F04-A40313F1110A

3. bunru, B.H. [TpuHIune! 31eKTpoOMarHuTHON 6uodu3nku [ DJIeKTPOHHBIHN pecypc]
: MoHOTpadust — DneKTpoH. naH. — Mocksa : usmariur, 2011. — 592 c. — Pexxum nocryma:
https://e.lanbook.com/book/5259

4. ®enoposa, B.H. Kpatkuii kypc MeIuIuHCKON 1 OMo0rnyeckon Gpu3mnKu ¢
3JIeMEeHTaMu peadunuTonoruu. JIekiun u ceMuHapsl [ DeKTpoHHBIN pecypce] : yueb. mocodue /
B.H. ®enopoga, JI.A. CrenanoBa. — DneKTpoH. 1aH. — Mocksa : @uszmariut, 2008. — 622 c.
— Pexxum poctyma: https://e.lanbook.com/book/2150

5. [Tnyraxun, ['.A. buodpusuka [ DnekTpoHHBIA pecypc] : yuebd. mocodue / I'.A.
[Tnyraxun, A.I'. KomaeB. — DnektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2012. — 240 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/4048

6. Kynpsmos, }0.b. Pagnanmonnas 6uopusuka: painoyacTOTHbIE 1 MUKPOBOJTHOBBIE
AJIEKTPOMarHuTHBIE U3NyueHus [DnekTpoHHbIN pecypce] : yued. / FO.b. Kynpsmos, F0.®. Ilepos,
A.b. PyOun. — DnektpoH. n1an. — Mocksa : ®@uszmatiut, 2008. — 184 ¢. — Pexxum nocrymna:
https://e.lanbook.com/book/2221

7. buomexanuka [Tekct] : yueOHuUK 11 ctyneHtoB By3oB / I'. W. Tlonos. - 3-e u3n.,
crep. - M. : Axamemus, 2008. - 254 c. - (Beicmiee mnpodeccuonanbHoe oOpa3oBaHHE.
[Tenarornyeckue cnenuaibHOCTH). - bubnuorp. : ¢. 251. - ISBN 9785769548871.

8. buodusuka [Tekcr] : yuedHnoe mocobue / M. B. Bonpkenmreits. - U3n. 3-e, ctep. -

CII6. [u np.] : Jlans, 2008. - 595 c. : un. - (Knaccuueckas yueOHas nuTtepaTypa no (usmke)
(JIyummne xnaccuueckue yueOHukH) (YueOHuku ans By30oB. CrneuuanbHas JuTeparypa). -
bubnuorp.: c. 583-586. - ISBN 9785811408511.

9. buoduzuka s umxenepoB [Tekct] : [yuebnoe mocobwe : B 2 1.]. T. 1 :
buosnepreruka, 6nomemOpanosiorust u Onosnorudeckas snexkrpoaunamuka / E. B. burnait u gp. ;
nox pen. C. II. Buxposa, B. O. Camoitnosa. - M. : I'opsiuas smaus-Tenexkom, 2008. - 493 c. -
(YuebHoe mocobue AJis BBICIINX Y4eOHBIX 3aBeieHni. CriennaabHOCTh). - bubmuorp. : ¢. 471-472.
- ISBN 9785991200486. - ISBN 9785991200509 : 363 p.

10.  buodwusuka nns umxkeHepoB [Tekcr]| : [yueOnoe mocobme : B 2 T.]. T. 2 :
buomexanuka, nHpopMalus 1 peryaupoBaHue B xKUBbIX cucteMax / E. B. burnaii u np. ; moz pen.
C. II. Buxpogsa, B. O. CamoitnoBa. - M. : I'opsuas nuaus-Tenexom, 2008. - 456 c. - (YueOHoe
OoCcOOMe JIUIS BBICIIMX YYeOHBIX 3aBecHU. CriennanbHOCTh). - bubdmuorp. : c. 435-436. - ISBN
9785991200493. - ISBN 9785991200509 : 363 p.



11. buomexannka [TekcT] : ydeOHUK IUISl CPEIHUX M BBICIIUX y4ueO. 3aBEJCHUN TIO
busmnaeckoit kynsType / B. W. JIyoposckuii, B. H. ®enoposa. - 3-¢ u3xa. - M. : BJIAJIOC-TIPECC
, 2008. - 669 c. : un. - (YueOHuk 1y1st By30B). - bubmmorp. : c. 667-669. - ISBN 9785305001013.

12. Kparkuii Kypc MEIUIIMHCKOM © OHOJOTHYECKOW (HU3UKH C dJIeMEHTaMHU
pPeadMIINTONIOTHHU: JIEKIUN U ceMuHaphl [Tekcer] : yueOHOe mocoOue Al CTYACHTOB MeJl. BY30B /
B. H. ®enoposa, JI. A. Crenanona. - U3a. 2-e, ucnp. - M. : ®DUIMATIINUT, 2008. - 622 c. : ui. -
(Memumunackas ¢usuka). - bubmuorp. : ¢. 610-612. - ISBN 9785922110228 : 376 p. 20 k.

13. Mexanuueckue KoueGaHus U pe30HAHCHI B OpraHu3Me uesioBeka [ TekcT] : yueOHoe
nocobue s crynaeHTtoB By3oB / A. b. Tumodees, I'. A. Tumodeer, E. E. daycrosa, B. H.
®denopona. - M. : DUSMATIINUT, 2008. - 310 c. : un. - (Meaununckas ¢usuka). - bubdauorp. B
koH1e riaB. - ISBN 9785922109918 : 411.40.

14. Panmanmmonnas onodusuka: pPagroYacTOTHBIC u MHKPOBOJTHOBBIC
aNIeKTpoMarHuTHbIe u3nydeHus [Tekct] : yaeOHuk ams cryaentos By30B / HO. b. Kyapsmos, 1O.
@. [lepos, A. b. Pyoun. - M. : DUSMATIJIUT, 2008. - 183 c. : w1 - bubmauorp. : ¢. 176-182. -
ISBN 9785922108485 : 310 p.

15.  OcHoBbl Gusuku u 6nodusuku [Tekct] : yueOHOE MocoOue 115 CTYIEHTOB BY30B /
A. W. Kypasnes u ap. ; moa pen. A. W. XKXypasnesa. - 2-e uzf., uctp. - M. : BUHOM. JIaGopatopust
sHaHuil : Mup, 2008. - 383 c. - bubmuorp. : c. 377-378. - ISBN 9785947747775. - ISBN
9785030038384 : 295.00.

16.  buodwusuka [Tekcr] : yuebHoe nmocodue st cTyaeHToB By3oB / . A. [lmyraxuHn, A.
I'. Komae ; M-Bo cenbckoro xo3siiictBa Poc. @eneparun ; @I'OY BIIO "Kyban. roc. arpapHblit
yH-T". - Kpacnonmap : ®I'OY BIIO "Kyb6anckuit 'AY", 2010. - 264 c., [4] #1. UuB. un. : WI. -
bubmuorp. : c. 258-261. - ISBN 9785946724401 : 66.00.

17.  JleTekTopbl HMOHU3UPYIOIIMX YaCTUI] M wu3nydeHUd [TexkcT] : mpuUHIMIBL U
npuMeHeHus : [yaeoHnoe mocodue] / A. U. bono3asias, M. M. O6omoBckuid. - JloironpyaHelii :
WNurtennexr, 2012. - 204 c. : un. - bubnuorp.: c. 202-204. - ISBN 9785915591058 : 1270.50.

18.  buodmsuka [Tekcr]| : yueOHO-MeTomuueckoe mocodue / M. I'. bapemmes, I'. ©.
Konwiros, C. C. Ixxumak, /. U. llamkos, H. C. Axunnos ; M-Bo obpa3zoBanusi u Hayku Poc.
®enepanun, Kybanckuii roc. yu-1. - Kpacnoaap : [KybaHckuii rocy1apcTBEHHbIN YHUBEPCUTET],
2012. - 88 c. : un. - bubmmorp.: c. 83. - 15.28.

5.2 JlonoinuTeIbHAS JIUTEPaTypa:

1. [Toros, I'puropuit iBanoBuu buomexanuka: yueOHUK JUIs CTYAEHTOB BYy30B /I
W. Tlonos 3-e u3n., crep. -M.: Axkanemus, 2008

2. Bonbkenmreitn, Muxann Bnagumuposuu buodusnka: yuebnoe nocodue /M. B.
Bonbskenmreitn U3zn. 3-e, crep. -CII0. [u ap.]: Jlans, 2008

3. buodusuka st nHxenepos: [yuebHoe nocodue : B 2 1.] T. 1 buosnepreruka,
O6uomemOpaHoorust U ouosornueckas snekrpoauHamuka/E. B. burnaii u np. ; mox pen. C. I1.
Buxposa, B. O. Camoiinosa -M.: I'opssuas nunus-Tenexkom, 2008

4. buoduzuka s unxxeHnepos: [yuebHoe nocodue : B 2 T.] T. 2 buomexanuka,
uHopManus 1 peryaupoBanue B )kuBbix cucremax/E. B. burnait u np. ; mox pen. C. I1.
Buxposa, B. O. Camoiinosa -M.: I'opsuas nunus-Tenexkom, 2008

5. Hy6posckuii, Branumup MBanosuy, ®enoposa, B. H. buomexanuka: yueOHuK
JUTSL CPETHUX M BBICIINX yueO. 3aBe/ieHui 1o ¢pusudeckoit kynprype /B. W. Jlyoposckuii, B. H.
®epnopona 3-e uza. -M.: BJIAJJOC-TIPECC , 2008

6. ®enoposa, Banentuna Hukonaesna, Crenanosa, JI. A. KpaTtkunii kypc
MEIUIIUHCKON M OMOJIOrHYecKOr (PU3UKHU C 3JI€MEHTaMU PeaOMIUTOIOIUHU: JIEKIIUU U CEMHHAPBI:
yaeOHoe mocoOue /it cTyAeHToB Mea. By3oB /B. H. @enoposa, JI. A. Crenmanosa U3a. 2-e, uchp.
-M.: DU3MATIIAUT, 2008



7. Mexannueckre KoieOaHusl M pe30HAHCHI B OpraHU3Me YelIOBeKa: yueOHoe
nocobue /it cTyAeHTOB By30B /A. b. Tumodees, I'. A. Tumodees, E. E. daycrosa, B. H.
®enoposa -M.: PUSMATIIUT, 2008

8. Kykosa, U.B. buodusuka [ InexTpoHHbIi pecypc] : yuebHoe nmocodue / 1.B.
Kyxkoga, E.C. SImaneeBa, C.I'. lJobpoTrBopckas. — DnektpoH. nan. — Kazaus : KHUTY, 2015.
— 100 c. https://e.lanbook.com/book/101954

9. OcHoBBI (hn3UKH U OMOPHU3UKH: yueOHOE TOCOOHe /Ui CTYACHTOB By30B /A. U.
Kypasnes u ap. ; nox pea. A. U. Xypasnesa 2-e uzn., ucnp. -M.: BUHOM. JlaGoparopus
3HaHui, 2008

10. bono3awins, Anekcanap UBanosud, O6om0Bckui, Mnbs MuxaitioBuu JleTeKTOpbI
MOHU3UPYIOIIMX YaCTUIl M U3ITyYSHUI: TPUHIUITBI U TPUMEHeHHUs : [yaebHnoe nocoodue] /A. U.
bono3awins, . M. O6onoBckwuit -Jlonronpyausiii: MaTemnekt, 2012

11.  buodusuka: yuebHo-meronuueckoe nocooue /M. I'. baperues, I'. @. Komnpitos, C.
C. Jxumak, J1. W. [lamxkos, H. C. Akunmos ; M-Bo oOpa3oBanusi u Hayku Poc. denepanuu,
Ky6anckwii roc. yu-T -Kpacnonap: [Kybanckuii rocygapcTBeHHbIN yHUBepcuTet], 2012

6. Ilepeyenr pecypcoB  HHGPOPMALNMOHHO-TEJEKOMMYHUKAIMOHHOH  CeTH
«HTepHET», HEOOXOAMMBIX /IJISl OCBOEHUS THCHHUILINHBI

1. http://www.kubsu.ru/node/1145 - MudopmaimonHo-Opa3oBaTeabHbI KOMILIEKC
(moptan) KyoI'Y.

2. http://e.lanbook.com - DuekTpoHHO-OMONMOTEYHAs CHCTEMa H3IaTeIbCTBA
«Jlanwy. Jocryn: cBoboaHbIH (M3 MokaibHOM ceTr KyOI'Y); aBTopr3oBaHHbIN (M3 BHEITHEH CETH).

3. http://elibrary.ru/defaultx.asp -  Hayunas  osjekrpoHHas  OuOIHMOTEKA
eLIBRARY.RU. Jloctyn: aBTopr30BaHHbIi (CBOOOAHAS OHJIAWH PETHCTPALINA).

4, http://biblioclub.ru - DaexkrpoHHO-OHONMMOTEYHAsT CHCTEMa «YHHBEPCUTETCKAS

oubnmoteka onnany. Jloctym: cBoboaHbIH (U3 MokanbHOM cetn Kyol'Y); aBropru3oBaHHbIH (113
BHEIIHEH CETH).

5. http://www.netbook.perm.ru/soj.html -oGpa3oBarenbHbIil KypHAI Ha caiite
WWW.ISSep.rssi.ru;

7. MeTtoanueckue yKazaHus JJisi 00y4aloUMXcs M0 0CBOCHUIO JUCIUIJIMHBI (MO1YJIs1)

K cneumanucram paznuuHbIX oOsiacTell 3HAHWN B HACTOSILEE BpEMS IPEIbSABISETCS
MIUPOKUH TepeueHb TpeOoBaHuil. OAHO M3 BaXHEHIIMX — 3TO HAIMYHME YMEHHsS U HaBbIKa
CaMOCTOSITEIILHOIO ITIONCKA 3HAHUI B PAa3JIMYHBIX UCTOYHHKAX, UX CUCTEMATU3AllMd U OLICHKA B
KOHTEKCTE PEIIaeMOi 3a/1a4uu.

CtpykTypa yueOHOro Kypca HalpaBlieHa Ha pa3BUTHE y CTYACHTA JaHHON CIIOCOOHOCTH.
OnHaKo penarIIyl0 poiib B 3TOM HIPACT CaMOCTOSATENIbHas paboTa CTYyACHTa M OCO3HAHHOE
y4acTUe B JIGKIIMOHHBIX U TAOOPATOPHBIX 3aHITHSIX.

Pexomenayercs MOCTPOUTH CaMOCTOSITENBHYIO pPabOTy TakuM 00pa3oM, 4TOOBI OHa
BKJIIOYAJIA:

- U3YYEHHUE KOHCIEKTa JIEKIIMH B TOT XK€ JIeHb, IOCTIE JIEKIUU;
- H3yYEHHUE KOHCIEKTA JICKIIUH 3a JE€Hb Mepe]l CACAYIOMIECH JEKINEH;
- HW3y4YeHHUE TEOPETUYECKOro MaTepHasa Mo yueOHUKY U KOHCIIEKTY;
- TOATOTOBKY K JJAOOPATOPHOMY 3aHSITHIO.
Jlns moHMMaHMs MaTepualia M KauyeCTBEHHOTO €ro YCBOECHMSI PEKOMEHIYETCSl Takas
MOCJIENOBATEIbHOCTE JEHCTBUM:


https://e.lanbook.com/book/101954
http://www.netbook.perm.ru/soj.html

1. [Mocne mpociymuBaHus JEKIMH U OKOHYaHHS Y4eOHBIX 3aHATHUH, IPU MOJITOTOBKE K
3aHATUSAM CIIEAYIOLIEro JIHS, HY’)KHO CHadaJjla MPOCMOTPETh U 00yMaTh TEKCT MPOCIYIIaHHOMN
JEKLUU.

2. IIpy noAroTOBKE K HOBOM JIEKLIMH TPOCMOTPETH TEKCT MPEIbLAYLIEH JIEKIIUH, I0yMAaTh
0 TOM, KaKasi MOXKET OBITh TeMa CIEeIYIONIEH JICKIUH.

3. B Teuenue Henmenu BbIOpaTh Bpems Ui pabOThl C JUTEPATypoOll W HMHTEpHET-
MCTOYHUKAMU I10 TEME.

4. Tlpu monaroroBke K JaOOPaTOPHBIM 3aHATHUAM, HEOOXOIUMO IMPOUYUTATh OCHOBHBIE
HOHSTHS ¥ IOJXO/IBI IT0 TEME JOMAIIIHETO 3a/1aHuUs.

JIOTIOIHUTENBHO K UW3YYEHHUIO KOHCIEKTOB JIEKIIMM HEOOXOAWMO IOJIb30BaThCS
yueObHukoM. Kpome «3ayuuBaHus» mMarepuaia, O4eHb BaKHO JOOUTHCS COCTOSHUS TMOHUMAHUS
M3y4aeMbIX TeM AUCHUIUIMHBL. C 3TOW LENbI0 PEKOMEHAYETCS IOCJIE HU3YyYEHHUsS OYEepEeJHOTO
naparpada BBIIOJIHUTH HECKOJIBKO YIPAKHEHUN HA TAHHYIO TEMY.

B ocBoeHun nMCUMIUIMHBI MHBAJUAAMU U JULUAMU C OIPAHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYIbTallMM) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WupuBuayanbHble KOHCYJNBTAllMM IO TPEIMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIOIUM MHJIMBUyaTU3allud OOy4eHHUsSI U YCTAaHOBJICHUIO BOCIIUTATENILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJaomUMCS WHBAJIUIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBBbSI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3YyEMbIX MPHU OCYIIECTBJICHUH
00pa30oBaTeILHOTO MpoIecca Mo JUCHHUILINHE (MOAYII0) (IPH HEOGXOTUMOCTH)

8.1 llepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTedeHUust

He tpebyercsi.

8.2 IlepeyeHb He0OXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

He tpebyercsi.

9. MaTepI/laﬂbHO-TeXHI/I‘ICCKaH 6333, HeoOXoauMast 1Jisl OCyIECTBJICHUA
06p33OBaTeJ'II>HOF0 nmpouecca nmo TMCuMIlInHe

MaTepI/IaHBHO'TeXHI/I‘leCKOG obOecrieucHue JAUCIHUITITNHBI

Ne Bug pa6or
(MOmynsl) ¥ OCHAILIEHHOCTh
VYuebHas ayquTopus AJs MPOBEIACHUS 3aHATHH JEKIIMOHHOTO
TUIIA
350040 r. Kpacnonap, yn. Ctasponosbsckas, 149, Ne300C
KowmmiekT yaebnoii medenu Ha 150 mecr;
1. JlexMoHHbIE 3aHIATUS

Jocka yueOHasi MarHUTHO-MapKepHasi;

JHocka yueOHast MenoBasi;

[Tpoexrop unTepakTBHBINH Epson EB-585Wi;
Tpubyna nuntepaktuBHast SmartOne PRO15;




VYueOHas aymuTopust 1Uisi IPOBEACHUS 3aHATHI 1a00paTOpHOTO
THIA

350040 r. Kpacuogap, yi. CraBpononbckas, 149, Ne148C

JIaGopaTopHbie K S0 aecl 30
S OMILIEKT yuyebHoi mebenu Ha 30 mecT;
Hocka yueOHasi MenoBasi;
Smart SBA 1007274 K0nOHKH U HIHTEPAKTHUBHASI 10CKA;
HoytOyk — 1 mmit.;
ITpoexktop BenQQ PB2250;
['pynmoBsie Aynuropus sl IPOBEACHUS TPYIIIOBBIX U HHIUBUIYATHHBIX
(MHIUBHUIYATIBHBIC) koHcynbTaui, 350040 r. Kpacnoaap, yn. CtaBpornosibckas,
KOHCYJIbTAllUH 149 Ne209C
KomrmuiekT yueOHOM Mebenu Ha 55 mecT;
Jocka yueOHasi MAarHUTHO-MapKepHasi;
Jocka yueOHas MesoBasi;
Texkymuii KOHTPOIb, | AyAUTOpUST JUIS TEKYIIETO KOHTPOJIA U IMPOMEKYTOUHOM
MIPOMEXKYTOUHAS arrectanuu 350040 r. Kpacnonap, yin. CraBponosibekas, 149,
aTTecTalusg Ne209C
KommuiekT yueOHoM Mebenu Ha 55 mecT;
Jocka yueOHasi MarHuTHO-MapKepHasi;
Hocka yueOHasi MenoBasi;
CamocTosiTenbHas [Tomemenue ass camocTosiTenbHOM padotsl, 350040 r.
paboTta Kpacuogap, yn. CraBpononsckas, 149, Ne 208C.
KomrnekT yueOHoit meGenu Ha 20 mecT;
KommbproTepHast TEXHHKA C BO3MOXHOCTBIO MOAKIIOUEHUS K
cetn «MIHTEpHET», TPOrPAMMHBEIM 00CCIICUCHUEM B PEKIME
MOJIKJIFOUEHUS K TEPMUHATBHOMY CEpPBEPY, MPOTrpaMMOin
HKPAHHOTO YBEJIMYEHHUSI U IOCTYIIOM B JICKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.
Kypcosoe AynuATOpHUs TSI BRITIOJHEHUST KYPCOBBIX padoT
MPOEKTUPOBAHUE

350040 r. Kpacuonap, yn. CraBponosbekast, 149, No 132C

KommuiekT yueoHoii medenu - 30 moc. MecT.; 1ocKa
ydeOHas. KomnbroTepHast TEXHUKA C MOAKIIOYEHNEM K CETH
"UnTtepuer": I9BM 15 mr.




