MHHUCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHUS POCCUUCKOMN
®EJEPALINU
denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPESIKICHHE
BBICIIICTO 06pa301saHH51
«KYBAHCKUI T'OCYJAPCTBEHHbBI YHUBEPCUTET»
OU3UKO-TeXHUYECKUN (HaKyIbTET

YTBEPXIAIO:
ITpopekTop 1o y4eOHoH padore,
KauecTBY 00pa30BaHuUs — IEPBLIK

T

ChiAIG R, IIDOPEKTOP

3 Y benc b o 2/
Gl ooy b O Xarypos T.A.
&Y ,;ri\,/_’.'“a’ NN ﬁ-%/ﬁnodnmb

8 /29 » mas

2020 r.

g
e s

PABOYASA TIPOT'PAMMA JUCHUITJIMHBI

b1.B.01 BUOMEXAHUKA

Hanpasnenune nogroroBku 12.03.04 buorexHM4YECKUE CUCTEMBI U TEXHOJIOTUA

HanpasnenHocts  MHXeHEpHOE J1€710 B MEIUKO-OMOJIOTHUECKON TPAKTUKE

®dopma oOydeHHus: O4Hast

KBanmudukanuss OakanaBp

Kpacnomap 2020



PaGouass mnporpamma guctumuiiHel «buoMexaHWKa» COCTaBlieHa B COOTBETCTBUU C
(denepanbHBIM TOCYNApCTBEHHBIM CTaHAApTOM Bbicmero obpasoBanusi (PI'OC BO) mo
HarpasjeHuto moaroroBku 12.03.04 buoTeXxHUYECKHE CUCTEMBl U TEXHOJIOTHH (HAIIPaBICHHOCTh
HnxenepHoe 1710 B MEAMKO-OMOTIOTUYECKON TTPAKTUKE)

[Iporpammy cocraBui

f oD
3axapos FO.b., noueHt \).\ﬁu}& /[,'/

HoAInucCh

PaGouas nmporpamma AMCHUITIMHBI YTBEPK/I€HA HA 3aceaHuu Kadeapsl GU3NKHU U
UH(POPMAITMOHHBIX CUCTEM

npoTokoa Ne 13 ot «20» anpesnst 2020 T

3aBeayronui kageapoit pusuku u - .
UH(GOPMAIIMOHHBIX CUCTEM boraros H.M. {; > LRY WA

YTBepkIeHa Ha 3aceJaHuU Y1eOHO-METOANYECKON KOMUCCUU (DU3UKO-TEXHHUUECKOTO
daxynpTera

npotokoa Ne 9 ot «20» anpens 2020 r — /—»’4- e :
[Ipencenarens YMK dakynbrera boraros H.M. &

PenenseHnTsr:
Mumnacss B.JL., kana. Tex. HaykK, Jo1eHT, 3amectutens aupekropa OO0 «KKYBAHBAT'POTOK»

I'puropssn JI.P., renepanbubiii aupektop OO0 HIID «Me3zon»



1 Henu u 3a1a4n U3yYeHUs1 AUCHHUILIMHBI (MOAYJIs1).
1.1 Ileab ocBOEHHMSI AUCHMILJIMHDI.

I{esbl0 TUCHMIUIMHBI SIBJISETCSI Pa3BUTHE Y CTYJCHTOB JIMYHOCTHBIX KauecTB, a TaKXkKe
¢dopmupoBaHre OOMIEKYIBTYPHBIX W  MPO(ECCHOHATBHBIX KOMIIETEHIIMA B  OOJIACTH
UCCIIeIOBaHMsl, pa3pabOTKH, BHEAPEHHUS] M CONPOBOXKAECHUS WHGOPMALMOHHBIX TEXHOJIOTUH M
cucteM B cooTBeTcTBUU ¢ TpeboBanusiMu @I'OC BO mo gaHHOMY HampaBJIeHHUIO MTOATOTOBKH. B
YAaCTHOCTH JaHHAs TUCHMIUIMHA CTABUT CBOEH 1IEJIbI0 O3HAKOMUTH CTYJEHTOB C OCHOBHBIMU
SBIICHUSIMH, TOHATUSMH, 3aKOHAMH M METOJaMH OMOMEXaHWKH, HaBBIKAMH IPOCTEHUIINX
IPAKTUYECKUX PpacueToB, a TAKKE OSKCIEPHUMEHTaJIbHOW paboTel B jabopatopuu. B Kypce
M3JIararoTCsi OCHOBHBIE 3aKOHOMEPHOCTH OMO(PHU3UYECKUX SBICHUH, (HOPMYITHPYIOTCS 3aKOHBI
O6uopu3uKu 1 U3ydaroTcs 6Modu3nyecKre CBOMCTBa CUCTEM OMOMOJIEKYJI HA OCHOBE MOJEIIBHBIX
NPEJCTaBICHUN, JAOTCA TOHATHS OMOPU3MKKM MeMOpaH, OEIKOB, CIOXKHBIX MOJEKYISPHBIX
CHCTEM.

1.2 3agauyn AUCHUILINHBI:

- O3HAKOMUTH CITyIIATENICH C BAKHEHITMMH MOHATUSMH U 3aKOHAMU OMO(pU3UKY;

- IIPOJIEMOHCTPUPOBATH OCHOBHBIE METO/IBI M AJITOPUTMBI PEILICHHUs 3a7a4;

- HAYYHUTh IPUMEHSTH 3aKOHBI (PU3UKU U OMO(DHU3UKH B TEOPHH U HA IPAKTUKE;

- JaTh MpeACTaBlIeHUE O (QyHJAMEHTANbHBIX (PM3NYECKUX OIBITaX M MX POJIM B Pa3BUTHH
HayKU;

- c(OpMHPOBATH Y CTYICHTOB OCHOBBI €CTECTBEHHOHAYYHOI KapTHUHBI MHPA;

- BBIpAa0OTAaTh y CTYACHTOB HAaBBIKM IMPAKTHYECKOTO NMPHUMEHEHHS 3aKOHOB WM MOJENIeH
¢u3uKu 1 6MO(U3NKU K PELICHNIO KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYECKUX MTPOOIIEM.

1.3 MecTo JUCHUILIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMBbl.

JucummnmHa  «bumomexaHuwka»  OTHOCHTCS K JUCHMIUIMHAM, BKIIOYCHHBIM B
BapHATHBHYIO YacCTh, O0s3aTeibHbIC IUCIHUIUIMHBI ~ OOpa30BaTENbHOrO IHKIA OCHOBHOM
npodeccnoHaTbHOM  00pa30BaTENLHON TPOrpaMMbl  TPO(ECCUOHATLHOTO O00pa3oBaHUsS IO
cnenranbHocTd 12.03.04 buoTexHHYeCKHE CUCTEMbl M TeXHOJIOTUU «HHXEeHepHOoe Jeno B
MEIMKO — OMOJIOTHUECKOH MPAKTHKEY.
3HaHMs, OJIyYEHHBIE B 3TOM KypCe, UCIONIb3YIOTCS B OCIEAYIOIeH mpodeccHoHaIbHON
JIeSITEIIEHOCTH.

1.4 IlepevyeHb NIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO AMCUHUILINHE (MOIYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHs 00Pa30BaTeIbHOM MPOrpaMMBbI.
N3ydenne naHHOW Y4eOHOH IUCIMIUIMHBI HAMPABICHO Ha (OpPMHUpPOBAHUE y OOyUYAIOIIUXCS

KOMIIETECHIINHN:



No Kong u HammeHoBaHue MuauKaTopbl JOCTHXKEHUST KOMITETCHIIMHU
ILII. KOMIIETEHIINHU 3HaeT ymeer BJIAJIEET
1. IIK-1 CriocoOHOCTE K

(GOPMUPOBAHUIO  TEXHHUYECKUX

TpeOOBaHUN W 3aJaHUN  Ha

MIPOCKTUPOBAHUE Hu

KOHCTPYHPOBaHUE

OMOTEXHHUYECKUX  CHCTEM U

MEIULMHCKUX U3AETINI
2. IIK-7 CriocoOHOCTH K CO30aHUIO

WHTETPUPOBAHHBIX

OMOTEXHHYECKUX  CHCTEM U

MEIULMHCKUX CHCTEM u

KOMIUIEKCOB  JIJIi  PEIICHHS

CIOXKHBIX 3aJad JUArHOCTHKH,

JIEYEeHMUS, MOHUTOPUHTA

3JI0POBBS YEJIOBEKa
No | Unpekc | ComepxkaHue B pesynbrate u3yueHus: yaeOHON AUCHUTIIMHBI
I.0 | KOMIIET | KOMIIETEHIIUHA 00yJaromuecs: JOKHbI

eHIMK | (WJIM ee YacTH) 3HAThH | YMeTh BJIAaJETh




Ne | Uupekc | Conepxanue B pesynbrare n3ydeHus: yaeOHON JUCIIUTIIHBI
ILI | KOMIIET | KOMIIETEHIIUU 00yJaromuecs: JOKHbI
. SHIMH | (WJIK ee YacTH) 3HATH yMeTh BJIA/I€Th
1 OIIK-1 | cnocoGHOCTBIO IIPUHIATIIBI IIPUMEHSATDH 3aKOHBI METOAAMU
MIPEJICTaBISATh (GbopMUPOBaHUS U | MEXAHUKH JUIS UCCIIEIOBaHUS
aJICKBaTHYIO pactpocTpaHEHHUs | OMUCaHUs CTpOEHUS
COBPEMEHHOMY CUTHAJIOB B | MOJIBYKHOCTHU CJIOKHBIX
YPOBHIO 3HAHUH | )KUBOM 0eJIKOB, MOJIEKYJI
HAy4YHYIO OpraHmsme,  HMX | MEXaHUYECKUX VYrnesonoB
KapTUHY MUpPa HA | pOJIb B | CBOWCTB MeMOpan U | (MOHOCaxapu
OCHOBE 3HaHUs ouoduznke MBIIIEYHBIX OB) UX
OCHOBHBIX YYBCTB, CHUCTEMY | COKpAIICHUI; (U3HYECKUX H
MOJIOKEHU, KpOBOOOpAIIeHHs | THIPOJIUHAMUKY — XUMHYECKHX
3aKOHOB U u OOMEHHBIC | OTMCAHUS JBUKCHHS | CBOWCTB JIJIS
METOJIOB MIPOLIECCHI B | ’KHJIKOCTHU B MMOHUMAaHUS U
€CTECTBEHHBIX OpraHusmMe OpraHu3ME; OTHUCaHUs
HayK U MOJICKYJISIPHOMN pOJU B )KUBOM
MaTEeMaTHKU (0763509781 OpraHu3Me
TEPMOJMHAMHUKHY -
IIPOLIECCOB
mubdy3uu u
TEPMOJAMHAMUYECKHU
X CBOWCTB MEMOpaH;
AJIIEKTPOCTATUKH -
OMOAIEKTPUYECKUX
MOTEHIIUAJIOB U
ANEKTPUUECKUX
B3aNMOJICHCTBH;
AIEKTPOAUHAMUKH —
pacrpocTpaHeHus
3IEKTPOMArHUTHBIX
BOJIH U
ANEKTPUUECKUX
TOKOB




Ne | Uupekc | Conepxanue B pesynbrare n3ydeHus: yaeOHON JUCIIUTIIHBI
ILI | KOMIIET | KOMIIETEHIIUH 00yJaromuecs: JOKHbI
SHIMH | (WJIK ee YacTH) 3HATH yMeTh BJIA/IETh
2 [K-2 TFOTOBHOCTBIO K 0COOEHHOCTH BEIOHpATh METO/Jl | METOJIMKAMH
Y4acCTHIO B OpraHu3aluu u JTUAarHOCTUKHU U | AMarHOCTUKHU
MIPOBEACHUU MIPOBEICHUS Ne9e0HOTO 1 J1€4€0HOTO
MEJUKO- MEIULUHCKUX U BO3/ICUCTBUS B | BO3/ICUCTBUS B
OMOJIOTMYECKHUX, | OMOJOTHYECKHX 3aBUCUMOCTH OT | 3aBUCUMOCTH
9KOJIOTUYECKUX U | HKCIIEPUMEHTOB C | MEIUIIMHCKON oT
Hay4yHO- 1EJIBI0 3a/lauyd,  BHEIIHUX | MEIUIIMHCKOU
TEXHUYECKUX JUarHOCTHKHU YCIIOBHUI 3a/1auu,
WCCIICIOBAHUM C | COCTOSIHUSI U BBITIOJTHCHUS BHEIIIHUX
MIPUMEHEHUEM JeueOHbBIX SKCIIEPUMEHTOB, YCIIOBUI
TEXHUYECKUX BO3JICUCTBHUI MO | HAJIMYUSA BBITIOJTHCHUS
CPEJCTB, KOpPPEKLUU TEXHUYECKUX 3KCIIEPUMEHTO
WH(OPMAIIMOHHBI | COCTOSHUS CPEICTB, YpOBHS | B, 3HATh
X TEXHOJIOTUH U OpraHu3Ma; MIOATOTOBKU OCHOBHBIE
METO/IOB OCHOBHBIE TepCOHAII; METO/bI U
o0paboTku TpyMIbl METOOB, | MOAOUPATh METOIBl | ApaMeTphbl
pe3ynbTaTOB OCHOBaHHBIC Ha | IIPU HEOOXOIUMOCTH | JiedeOHO-
BHEILIHUX IIPOBEICHUS TeparneBTHYEeC
neueOHo- KOMIUIEKCHBIX U KHX
TepaneBTHYECKUX | (PyHKIIMOHAIBHBIX BO3/ICUCTBUI
BO3JEHUCTBUAX HA | UCCIEAOBAHUMN
OpraHu3M u
HCIIOB3YIOLIUX
TEXHUYECKHE
CpeacTBa

2. CTpyKTypa U coJep:kaHue TucunILuInabl «buopuznka
2.1 PacnpenesieHne TPyA0eMKOCTH JUCHMILIMHBI 110 BUaM padoT

OOmiass TPyIOEeMKOCTh JUCHMILUIMHBI COCTaBisieT 3  3aueTHeix enuHun, (108
aKaJIeMHUYECKHX 4acoB, U3 HUX 48 ayJUTOPHBIX ).

Kypc «buomexanuka» cOCTOUT U3 JIEKIMH U MPAKTUUECKUX 3aHATUH, COMPOBOXKIAECMbIX
peryisipHON HMHIUBUAyalbHOW paboOTON mperojmaBaTeNss CcO CTyJEHTaMH B IpoIecce
CaMOCTOSITENIbHOW paboTel. B KoHIe mAToro cemecrpa sk3ameH. lIporpaMmoil JUCHMILIMHBI
IPEeIyCMOTpEeHbl 16 4YacoB JEKUMOHHBIX, 32 11a0OpaTOpPHBIX 3aHATHHA, a Takxke 24 dYacoB
CaMOCTOSITENIbHON pabOThI.

Bun yuebnoit paboThl Bcero CemecTpbl
4acoB (dacer)

4 -
KonraktHas pa6oTa, B TOM 4ucJe: 104,3 104,3
AyauTOpHBIE 3aHATHS (BCEro): 48 48
3aHATH JIEKIIMOHHOI'O TUIA 16 16 -
JlaGopaTopHbIe 3aHATHS 32 32 -
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI,
MPaKTUYECKHUE 3aHSATHS) ) ) )




HNnasi kOHTaKTHas1 padoTa: 2,3 2,3

KonTposas camocTosarensHoii padotsl (KCP) 2 2
[Tpomexxyrounas arrectanus (MKP) 0,3 0,3
CamocTosiTeibHasi padoTa, B TOM YHcJIe: 24 24
Kypcoas pabora 10 10 -
[IpopaboTka yueOHOTO (TEOPETUYECKOT0) MaTepraia 10 10 -
Boinonnenue MHIMBUYa IbHBIX 3aJJaHHUH (TOATOTOBKA 4 4 i
COO0O0IIeHUH, TPe3eHTaII)
Pedepar - - -
IToaroToBka K TEKylemMy KOHTPOJIIO 14 14 -
KoHTpoJb: 35,7 35,7
IToaroToBka K s3K3aMeHY 35,7 35,7
O0mas Tpya0eMKoCTh | yac. 108 108 -

B TOM 1HC/Ie KOHTaKTHAd | 43 104,3

pabota

3a4. e 3 3

2.2 CTpyKTypa AMCUMILINHBI
Pacnipenenenuie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3zesiaM JUCLUILIUHBL

Pa3jenbl AuCHUNIIMHBI, H3y4YaeMble B S cemecTpe

Ne HaumenoBanue pa3aenon KonnuecTBo yacos
paszznena Bcero | Ayamropnas pabota | CamocrosiTenbHas
JI 113 JIP pabota
1 2 3 4 5 6 7
1 BBenenne B Onopu3uky 10 2 2 6
TepMoaunamuka 25 6 12 7
OMOJIOTHYECKUX MTPOIECCOB
3 Kunernka 6uonornyeckux 17 6 4 7
IIPOLIECCOB
4 buoduznka meMOpaHHBIX 19 6 6 7
IIPOLIECCOB
5 MopenupoBanue 33 6 20 7
onodm3nIecKkux
IIPOLIECCOB
6 buodwusrka MpieqHOro 19 6 6 7
COKpAIICHHS
7 DJIEeMEHTHI paIMaIllMOHHON 16 4 4 8
onohu3nKu
Bcero 36 54 49

2.3 Conepxxanue pa3aejoB IUCHUNINHBI:

2.3.1 3aHsaTHA JEeKIHOHHOI0 THIIA

| No | HaumenoBanue | Conep:xaHue pa3zjesia | ®opma Texymero |
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n/n

pa3saejia

KOHTPOJIs

Beenenne B Onopusuxy

[Tpenmert u 3agaun OHODU3HUKH.
buonornyeckue n pusnyeckne
MIPOIIECCHI U 3AKOHOMEPHOCTH B KUBBIX
cucreMax. MeTo0IornuecKme
Bonpockl onodusuku. Mcropus
Pa3BUTHUS OTEYECTBEHHOW OMO(U3UKY.
MakpoMouiekyiia Kak OCHOBa
OpraHHU3alH OUOCTPYKTYP.
[TpoctpancTBeHHast KOHPUTYpAIUST
OuonoaMMepoB. Y cIoBuUs
CTaOMIIBHOCTH KOH(UTYpaLuu
MaKpOMOJICKYI.

Huckyccus

TepmoanHamuka
OHOJIOTUYECKUX
MIPOIIECCOB

[IepBbIil 3aKOH TEPMOIMHAMUKH HUIIN
3aKOH COXPAaHEHMs U IIPEBPALLICHUS
sHepruu. Bropoii 3akoH
TepMoauHaMuKu. [Ipumenumocts
BTOPOT'0 3aKOHA TEPMOJIUHAMMKH K
6uocucremam. Bropoii 3akoH
TEPMOJAVHAMUKH B OTKPBITBIX
cucreMax. CBsA3b U3MEHEHMSI SHTPOIINH,
C IPOTEKAKOIIMMH B HEW
HEOOpaTUMBIMH ITPOLIECCAMHU.
TepMoauHaMHUECKOE CONPSIKEHUE
npoueccos. CootHomeHnus OH3arepa.
Teopewma [IpuroxuHa.

Huckyccus

Kuneruka
OHOJIOTHYECKHUX
MPOIIECCOB

QYHKIINOHUPOBAHUE LIEITOCTHOU
OMOJIOTMYECKON CHCTEMBI.
Cunepruyeckue 3QPeKTsbl.
Kunernuecknii moaxoa. ABTOHOMHast
WJIM CTAllMOHAPHAS CUCTEMA.

Y CTONYMBOCTh CTALIMOHAPHBIX
cocrosiHuil. MccnenoBanue noBeaeHus
CUCTEMBI, MOJEIUPYEMOI
nuddepeHnnaIbHbIMUA yPaBHEHUSMU.
KauectBenHoe nccnenoBanue
KHUHETHYecKuX cucteMm. budypkanuu.
Bproccenarop. buosornueckue
Tpurrepbl. Kuneruka gpepmMeHTaTUBHBIX
npoueccoB. Kunernka
(hepMEeHTaTUBHBIX TPOLIECCOB

Huckyccus

buoduzuka
MeMOpaHHBIX
MIPOIIECCOB

CrtpykTypHO-GyHKIIMOHATbHAS
Opranuzarus OMOIOTUYECKUX
memOpan. KieTka kak anemMeHTapHas
xuBas cucrema. CTpoeHue KIETKU U
ouonornueckre MmeMOpanbl. OCHOBHBIE
GyHKIIUU OMOJIOTUYECKUX MEMOPaH.
PasButne npexncrasienuii o
CTPYKTYpPHOU opranuzanuu MeMmOpaH.
MonekyinspHas opraHusanus
6uonorundeckux memOpan. Cocras
oroMeMOpaH. Bosa kak cocTaBHOM

Huckyccus
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aneMeHT omomeMOpaH. CTpyKkTypa
BOJIbI B OMoMeMOpanax. MexaHuueckue
CBOIcTBa MeMOpaH. Yrpyras
MOTEeHIHAIbHAs dHeprus. Moyib
MOBEPXHOCTHOTO H30TEPMHUYECKOTO
cxatus. [IoBepXHOCTHBIN MOYJIb
YIOPYTOCTH MPU CABHUre. YIIPYrocTh
TJIOCKUX OMCIIOWHBIX JIMITHIHBIX
MeMOpaH.

Tpancnopt BeniecTs yepes
ouonoruueckue MemOpanbl:IlaccuBHbIi
TPAHCIOPT BELIECTB Uepe3
OornomeMOpaHbl. XUMUYCCKUN 1
ANMEKTPOXUMUICCKUH TTOTEHITUAITBI.
Knaccudukanus BUI0B MacCUBHOTO
tpancnopta. [lpocras nuddysus
HERJIEKTPONIUTOB. 3aKOHbI DUKa.
[TponnmaemocTs 1 KOXPPHUIUEHT
muddys3uu. Hecraunonapuas
maddysus. Anddys3us uepes nopsl.
Nonneie Hacockl. Yuactue AT®a3 B
aKTUBHOM TPAHCIIOPTE HOHOB Yepe3
Ouonoruueckue MemMOpaHbI.
DKBUBAJICHTHAS CXeMa aKTHUBHOTO
TpaHCHopTa.

buosnekTpudeckue moTeHINAIb:
IloTeHnuman mokos.
DnexTpoaudhy3nOHHBIN TPAHCTIOPT
HMOHOB 4epe3 MeMOpany. [loTeHiuan
Hepncra. YpaBuenue I'enepcoHna.
[TpubnmxeHne NoCTOSHHOTO MOJIA.
VYpaBuenue ['onbamana nis
MeMOpaHHOTro noTeHruana. [loreHuan
nerctBus. IsMepeHne noTeHIHalIoB B
B030ynIuMBbIX MeMOpaHax. MloHHbIe
TOKU B MeMOpaHe akcoHa. MeToj
¢buKcaluy NOTEHIMANA.
DOKBHMBAJICHTHAS AJIEKTPUUECKAs CXeMa
MeMOpaHsbl. Pa3nenenre MeMOpaHHOTO
TOKa Ha KOMITOHEHTHI.
PacnipocTpanenue HEPBHOTO UMITYJIbCa
BJ10JIb BO30YJUMOT0 BOJIOKHA.
KabenbHbIE CBOMCTBA HEPBHBIX
BOJIOKOH.

MopaenupoBanue
OMopU3HIECKUX
MIPOLIECCOB

3aKOHOMEPHOCTH ITPOLIECCOB
muddy3uu B OUOTKAHAX JJIs1 OMHAPHBIX
Y MHOTOKOMITOHEHTHBIX CUCTEM.
Mertoab! perieHus: ypaBHEHUs
maddysun (Mmetoq Dypre, METOT
Jlanunaca, ypaBuenue [lyaccona).
I'pannunsle ycnosus. 1-4, 2-4 u 3-1
KpaeBble 3a/1aui. CMelaHHble KpaeBble

Huckyccus
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3aJ1a4yu. 3a/1a4k C HEOJTHOPOAHBIMU
IpPaHUYHBIMHU YCIIOBUSIMH. Y paBHEHHE
b dy3uu ¢ nepeMeHHbBIMU
koddpunmentamu. Hennneiineie,
HECTaIMOHAPHBIC YPaBHCHHS
MacconepeHoca. Pa3HOCTHBIE CXeMBbI
pelIeHHs ypaBHCHHS
maddy3un.Maremarnyeckoe
MO/ICIIMPOBAHUE MTPOIECCOB
pacnpocTpaHeHHUs Terjia B OMOTKaHAX

MOJICKYIJI

6 bruodwusuka mpimeynoro | OCHOBHBIE THUITBI COKPATHTEIBHBIX U Huckyccust
COKpaIleHUs HOJIBMKHBIX cucTeM. CTpyKTypa U
(YHKIIMOHHPOBAHHUE TTOTIEPEIHO-
[10JIOCATON MBIIILBI T03BOHOYHBIX.
buomexanuka mpimnel. [IpuHImns
peoOpa3oBaHus S3HEPTUU B
MEXaHOXUMHUYECKUX CUCTEMAX.
TepMoauHaMHUYeCKHEe, SHEPTeTHUECKUE
Y MOLIHOCTHBIE XapaKTEPUCTUKU
COKpaTHUTENbHBIX cUcTeM. Teopuu
MEXaHHM3Ma MbIIIEYHOI0 COKpAIlEHHUS.
7 DneMeHThI OcHOBHbBIE XapaKTePUCTUKHU U3nyueHus | Juckyccus
paaralMOHHON 1 ero OMOJIOTHYECKON aKTUBHOCTH.
Oonopu3uKu buonoruyecku 3KBUBaJIEHTHAA 71034.
EcTecTBeHHbIE HCTOUHUKH PaJUALINH.
[lepBrUYHbBIE peaKkIMK MOPAKEHUS
KUBOM TKaHWU. Panmonns BOABL.
Paanonu3 opraHn4eckux MOJIEKyJl
2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA
3aHATHSI CEMUHAPCKOTO TUIIA HE NPEAYCMOTPEHBI.
2.3.3 JIaGopaTopHbIe 3aHATHS.
No ®opma
HaumenoBaHue J1a60paTOPHBIX
n/n | HaumeHoBaHue pa3aena pabor TEKYILETO
KOHTPOJIS
1 | Beenenue B 6nopusuky | Nel Beenenue B Onopusuky 3amura
nabopaTopHOU
pabotsl B hopme
Oecenbl
2 | TepmoauHaMHKa Ne2 TepmoanHamuka OMOJIOTHYECKUX | 3aIiuTa
OMOJIOTHYECKUX IPOLIECCOB n1abopaTopHOi
IIPOLIECCOB Ne3 HccnenoBanue opraHu4eckux pabotsl B popme

Oecenpl
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Kuneruka Ne4 @ynxnumonupoBanue 3amura
OMOJIOTUYECKHIX OMOJIOTUYECKON CUCTEMBI nabopaTopHOH
MIPOLIECCOB Ne 5 Kunernka 6MOI0THYECKIX paboTsl B hopme

MPOIIECCOB
No6 CranoHapHbI€ COCTOSTHUS
orocucreM

Oecennl

buodusuka memOpanubix | Ne 7 buonoruueckre MeMOpaHbI 3amura
IIPOLIECCOB Ne 8 Mexanuueckue cBoiicTBa 1abopaTopHOit

MeMOpaH paboThl B hopme

Ne 9 [TaccuBHBIN TpaHCTIOPT BELIECTB | Oecebl

yepe3 OMOJIOTHYeCKIe MEMOPaHbI

NelO AKTUBHBIN TpaHCIIOPT BELECTB

yepe3 OMOoJIOTHYeCKIe MEMOpPaHbI

Nell Bbuodwusnveckoe uccienoBanmue

MeMOpaH
MonennpoBanue Nel2 MopenupoBanue 3amura
OMopU3MIECKIX OMOpU3NIECKHUX MTPOIIECCOB nabopaTopHOH
MIPOIIECCOB Nel3 MopenupoBanue paboTel B hopme

OMOJIOTHYECKUX CUCTEM

Oecenpl

buodusuka mpimmeunoro | Ne 14 buodusuka MbIIIIEYHOTO 3amura
COKpAIICHHS COKpAIICHHS nabopaTopHOit
No 15 DnekTpoxumMudecKui paboTel B hopme
MIOTEHIIUAT Oecebl
OJ1eMEHTHI Ne 16 DneMeHThI paiualluOHHON 3amuTa
paguauoOHHON Oonopu3uKu nabopaTopHOH
Oonopu3uKu pabotsl B popme

Oecenpl

2.3.4 llpumepHas TeMaTHKAa KypCOBBIX padoT (IIPOEKTOB)

HpeunaraeMble TEMbI KYPCOBBIX ITPOCKTOB

NN R WD

lMupponuHaMuYecKre MEXaHU3MBbI PETYIISIIIAK POCTa TpoMOa
MonenupoBaHue TMHAMUKH MUKPOTPYOOUeK
Kaxk ceruaTka rimaza cnocoOHa pacrno3HaBaTh JBUKEHUS B TEMHOTE.

[Tonb3a roppkoro MokoIaaa AJis UIMMYHUTETa U MO3TOBOM aKTUBHOCTH.

Kak npoTuBOBOCHIATMTEILHBIC OCIIKH IOMOTAIOT PA00TAaTh MO3TY.
HccnenoBanue BIUSHUS IUPKAJTHBIX PUTMOB Ha KU3HEICATEIbHOCTD YEJIOBEKa.
[Ipupononogo06HbIe TEXHOIOTHI
buorexHonmorn4eckoe mMporu3BoICTBO BUTAMHUHOB.

9 Bbuonormyeckas o4nCTKa CTOYHBIX BOI.

10. buomnonumepsl, UX ydacTue B TPaHCIOPTHBIX MPOIEccax BHYTPU

11. ximerku.

12. ®usnka 6MOPE30HAHCHOW TEpaTu
13. dusuka HEHPOAKTUBHOCTU I'OJIOBHOI'O MO3ra
14. buodusuka MeMOpaHHO-3aBUCUMOTO (PEpMEHTATUBHOTO KaTaan3a

15. IlpumeHeHre METOI0B MOJIEKYJISIPHOTO MOJICIIMPOBAHUS TSI pa3padOTKH JIEKapCTB

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecriedeHHsl AJIsl CAMOCTOATEIbHOH PadoThI
o0yyaumuxcs Mo AUCHUILINHE (MOLYJIIO)
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No HaumenoBanue |IlepeueHp yueOHO-METOAMUYECKOTO OOECIEUEHHS] UCLUIUIMHBL 10
B pasnena BBITIOJIHEHUIO CAMOCTOSATEIIHON PabOThI
1 2 3
1. [IpopaboTka l. Bonbkenmreiin, M.B. buodusuka [DnekTpoHHbIN
y4€e0HOro pecypc] : yueb. mocobue — DnekTpoH. naH. — Canxt-IlerepOypr :
(TEOPETUYECKOTO) Jlans, 2012. — 608 ¢. — Pexum nocryna:
MaTepuaia https://e.lanbook.com/book/3898
2. Banesuna, O. I1. ®dusunonorus: OMONOTEHIIHAIEI 1
ANEKTPUYECKasi aKTUBHOCTD KIJIETOK : ydeOHoe mocobue Asis
2. Brinosinenue .
akagemuueckoro 6akanaspuara / O. I1. banesuna, A. E. T'aiinykos,
WHIMBUTyJIbHBIX
- H. 10. CepreeB. — 2-e usn., nepepad. u non. — M. : MI3gaTenbcTBO
(MOArOTOBKA FOpaiit, 2017. — 165 c. — (Cepus : BaKanaBp. AKaL[eMI/ILIeCKI/Iﬁ
COOBIIICHHI, Kypc). — ISBN 978-5-534-04264-1. https://biblio-
npesentauit)  |online.ru/book/32C8B2F4-7134-4A53-8F04-A40313F1110A
3. KypcoBas paGota 3. bunry, B.H. IIpyHIUIBI 5]1€EKTPOMAarHUTHOM
onodm3uku [DeKTpoHHBIN pecypc]| : MOHOTpadus — DIEKTPOH.
naH. — Mocksa : @uzmatiut, 2011. — 592 ¢. — Pexkum nocrymna:
https://e.lanbook.com/book/5259

Y4eOHO-METOINYECKUE MaTepHallbl Uil CaMOCTOSITENIbHOM pPadOThl O0ydarommxcs H3
YHCIIa UHBAJIHM/IOB U JIUI] C OTPaHMYCHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) npenocraBnstores
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM MX 3[JOPOBbS U BOCIPUATHS HHDOPMAITHIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMICHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

JList AL ¢ HapyLIEHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA.

JIst ML ¢ HapyIISHUSIMH OTTIOPHO-JIBUTATEIBHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

JlaHHBIN TIEpeueHb MOXKET OBITh KOHKPETU3WPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

3. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

Bosnbiast yacte JIEKIUH U TMPAKTUYECKUE 3aHITUS TPOBOISTCS C UCIOIB30BAHUEM JTOCKH
U CIIPpaBOYHBIX MAaTCpHUaAIOB. I[JI?[ IMPOBCACHUA MEHBIIIEH YacTH JICKIOUOHHBIX 3aHSATUN
UCTIONIB3YIOTCS  MYJIBTHMEAMMHBIC CPEICTBA BOCHPOM3BEACHUS AKTHUBHOTO COJCPKHMOTO,
MIO3BOJISIFOIIETO  CITYIIATENI0 BOCHPUHUMATH OCOOCHHOCTH HM3Y4aeMOW MpoQecchu, 3a4acTyro
UTPAIOIIME PEIIAMNIYI0 pPOJIb B TIOHUMAHMM W BOCIPUATHH, a Tak ke (HOpMUPOBaAHHH
po(hecCHOHATBHBIX KOMIICTCHITHN.

[To w3ydaemol AMCHUIUIMHE CTYJEHTaM NPEIOCTABISACTCS BO3MOXKHOCTH OTKPBITO
MONB30BaThcss (B TOM  YHCIIE KONMMPOBAaTh HA JIMYHBIE HOCUTENH  WH(POPMAIINN)
MOJITOTOBJICHHBIMA ~ BEAYIIMM JAaHHYI JHCHUIUIMHY JIGKTOPOM MarTepuajaMd B  BHJE
AJIEKTPOHHOTO KOMIUIEKCA COIMPOBOKICHHUS, BKIIOYAIOMIETO B CEOS: SJIEKTPOHHBIE KOHCIEKTHI
JCKIMIA; O3JCKTPOHHbIC BApUAHTHI  Y4eOHO-METOJAMYECKMX IMOCOOMH JUIS  BBITIOJHCHUS
1ab0PaTOPHBIX 33/IaHUH; CIICKU KOHTPOJLHBIX BOIPOCOB K KaXKIOW TEME U3y4aeMOoro Kypca.
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HpI/I pcain3annuu yqe6H0171 pa6OTBI 10 OCBOCHHIO KYypcCa «bnomexaHnuka HCIIOJIB3YIOTCA
COBPEMCHHBIC 06p330B3TeJ1bele TEXHOJIOI'UM:

L4 I/IH(i)OpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHI)IC TCXHOJIOTHH,
L4 IMPOCKTHBLIC METOAbI 06yquI/m;
L4 HCCIICI0BATCIIBCKUEC MCTObI B O6y‘leHI/II/I;

YcnenrtHoe OCBOCHHE MaTepuana Kypca TMPEAroyiaraeT OOJbIIYI0 CaMOCTOSTEIbHYIO
paboTy 6akanaBpoB U PyKOBOJICTBO 3TOi pabOTOI CO CTOPOHBI MpernoaBaTene.

CamocrosiTenbHasi paboTa CTYACHTOB SIBISIETCS HEOTHEMJIEMOM YacThi0 IIpolecca
noarotoBku. Ilom camocTosTenbHON pabOTON MMOHMMAeTCs 4YacThb Y4YeOHOH IUTaHUpyeMoit
paboThI, KOTOPAast BHITIOIHSIETCS 110 33JaHHUIO0 U IPU METOAMYECKOM PYKOBOJICTBE IIPETIOIaBaTEs,
HO 0€3 ero HermocpPeACTBEHHOTO YYacTHS.

CamocrosarenbHass pa0oTa HampaBieHa Ha YCBOCHHE CHCTEMbl HAyYHBIX U
npodeccuoHaNbHBIX 3HaHHWM, (OPMUPOBAHHS YMEHUNW U HABBIKOB, NPUOOPETEHHE OIbITA
camMoCTOsITeNbHON TBOpueckoil naestenbHocTH. CPC  momoraer QopmupoBaTh KYJIbTYpY
MBIIUIEHHUS CTYAEHTOB, PACHIUPITh IO3HABATEIBbHYIO J€ATEIbHOCTb.

Buapl camocTositenbHON paboThI MO KypCy:

@) no yenam: MOArOTOBKA K JIEKIUSAM, K MTOTOBOMY KOHTPOJIIO.

0) no xapaxmepy pabdomoei: W3yUCHHE JIUTEPATypbl, KOHCIEKTa JIEKLMH; IOUCK
TuTepaTypel B OUONMOTEKEe; KOHCHEKTUPOBAHHWE PEKOMEHIYEeMOH s CaMOCTOSTENIbHOTO
M3Yy4YEHUs HAy4YHOU JIMTEPATYpPBI; pELICHUE 3a]1a4, TECTOB.

eB TeueHne ceMecTpa CTyEHTHI BBINOJIHAIOT 3aaHus, YKa3aHHbBIC IIPEN01aBATEIIEM.

B xonme nekuMOHHBIX M J1a0OpaTOPHBIX 3aHATUN MPEANOJAraeTcsi HCIOIb30BAHHE
KOMITHIOTEPHBIX TEXHOJOTUM (ITPE3EHTAIIUU 110 HEKOTOPBIM TEMaM Kypca).

B yuebHOM mporiecce HCMONb3YIOTCSI aKTUBHBIE U UHTEPAKTUBHBIE (DOPMBI IPOBEICHUS
3aHSATHI: METOJ] MPOEKTOB, METOJI IIOMCKA OBICTPBIX PEIICHUH B TPYIIIE, MO3TOBOM ITYPM.

WNHTepakTUBHOCTH MOJaYN MaTepUalia MPEeANnoaaraeT He TOJIbKO B3aUMOJICHCTBHS BUIA
«IPENOJaBaTEIb - CTYACHT» U «CTYJICHT - MPENOIaBaTENb)», HO U «CTYJEHT - CTYIAEHTY.

K MHHOBaIIMOHHBIM TEXHOJIOTHUSIM, HCIIOJIb3YEMbIM B MPENOAABAHUN AUCIIUIUINHBL,
OTHOCATCS CIEAYIOIINE TEXHOIOTUU:

Jduckyccus

Bo3MoXHOCTh TUCKYCCHU ITpeanoaraeT yMeH’e BbIcKa3aTb COOCTBEHHYIO UJCIHO,
MIPEAJIOKUTh CBOW IIyTh PELICHUS, ApIYMEHTHUPOBAHO OTCTAaWBaTh CBOIO TOYKY 3PEHMsI, CBSI3HO
n3naratbe Mbiciau. Ilone3Hsl cienyromuye 3alaHus: COCTAaBICHUE TUIAHA PEILICHUS 3aJa4l, ITOMCK
APYroro crnocoda perieHus, MPoBeACHNE BBIKIAJI0K B 0OpPaTHOM HOPSIKE, PACCMOTPEHUE 3a1a4
C JIMIIHUMHU U HEJIOCTAIOIIMMU JTaHHBIMH, pedepaTUBHbIC UM TBOPUECKUE JOKJIA/AbI CTYACHTOB:
(GparMeHT TEOpPEeTHYECKOro MaTepualia, HWHTEPECHBId TNpUMep, HeCTaHAapTHas 3ajada.
CryneHtaMm mnpeajaraercs CpaBHUTh M IPOAHAIM3MPOBATH BapUaHTHl pelleHUs,, OOCYIUThH
JOKJIaJ, BBICKA3aTh CBOE MHEHME, 33J1aTh BOIIPOCHI.

HNHTepakTHBHBIE METO/IbI 00yYeHH
CyllecTBEHHYI0 IOMOIIb OKa3bIBAIOT CIIELUAIbHO COCTABJICHHBIE 3aJaHMs

(MeTonuueckue pa3paboOTKH, pabouue TeTpaau) MHO Kypcy, B KOTOpPBIX [JaeTcs KpaTKoe
U3JI0)KEHUE TEOPETHUUECKOM YacTH, NMPUBOJATCSA PEIICHUS TUIIOBBIX IPUMEPOB, MPEJIararoTcs
3aJaHus JUIsL CaMOCTOSITENIbHOW paOOThl PAa3HOro ypoBHsS ClOXKHOCTU. CTyIeHT uMeeT
BO3MOXXHOCTb O3HAKOMUTHCA C TEOPETHUECKUM MAaTEpuUajoM, pa3o0paTbCsl B MPEJIOKEHHOM
peLIeHUH TUIIOBOTO IIPUMEPA, 3aTEM CaMOCTOATENIBHO PEeIUTh 3a/1aun. Bee aTo:

- TO3BOJSIET KaXJIOMY CTYJIEHTY MEpelTH OT JAEATEIbHOCTH IOJ PYKOBOACTBOM
IIperoiaBaTesisi K CAMOCTOSITENIbHON M JaeT BO3MOYKHOCTh IPOBEJICHUS CAMOKOHTPOJIS;

- moBbIIaeT 3(pPEKTUBHOCTD U KAYECTBO OOYUCHHS;

- o0ecrieuuBaeT MOTHUBBI K CaMOCTOSITEIbHON 1103HABATEIbHOMN 1€ATEIbHOCTH;
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- CcIocOOCTBYET yINIyOJEHMIO MEXIPEAMETHBIX CBs3€il 3a CcueT MHTerpauuu
MH(OPMALIMOHHON U MPEAMETHON MOJTOTOBKHU.

HJI?[ Jan ¢ OTpaHUYCHHBIMKA BO3MOKHOCTAMHU 3O0POBBA MNPEAYCMOTPCHA OpraHu3anusd
KOHCYJ'IBTaI_II/Iﬁ C UCIIOJIb30BAHUEM BHGKTpOHHOﬁ IIOYTHI.

4. OneHOYHbIE CPEACTBA AJISl TEKYIIEro KOHTPOJISI YCIIeBA€MOCTH U NPOMEKYTOYHOM
aTTeCTALMH

4.1 DoHJ O1LIEHOYHBIX CPEaACTB AJiA MPOBEACHUSA TEKYIICI0 KOHTPOJIHA

[To muctumnmHe «buomexanuka» B (opMe TEKyImIero KOHTPOJIS TPETyCMOTPEHBI
naboparopubie paboThl. Hike mpencTaBieH CHUCOK 1aOOpaTOpHBIX padoT.

Bonpocel, BbIHEeCEHHbIE HA JHCKYCCHIO:
CocraBieHue I1aHa U IIOUCK PELICHUS 3a1a4H.
Penienue 3aa4 pa3nuyHbIMHU cioco0amMH.
B3anmMHas 1 camoripoBepka 3HaHUH B 00CYKICHUE TIOITYIEHHBIX PE3yIbTaTOB.
CaMocTosATeIbHOE COCTABICHHE 3a/1a4 110 YKa3aHHOU TeMe.
Ognajenre npueMaMy U METOJIAaMH CaMOKOHTPOJISI IPU O0YYEHUN MaTEMaTHKH.

SNk W=

Ilepeyenb TeM J1a00PATOPHBIX 3aHATHI
Nel Beenenue B 6nohu3uKy

1. Merooi0ru4ecKre BOnpocsl 0nopunku
2. HUctopus pa3sutus 6nopusnku
3. MakpoMoreKyna Kak OCHOBa OpraHu3aluy OHOCTPYKTYP

No2 TepMoauHAMHUKA OMOJIOTHYECKHAX IIPOIIECCOB

1. [IpumeHMOCTh BTOPOro 3aKOHa TEPMOJUHAMUKHU K OHMocHucTeMaM.

2. Bropoii 3ak0H TEpMOIMHAMUKH B OTKPBITBIX CUCTEMAX.

3. CBsi3b  M3MEHEHHsI DOHTPONHH, C MPOTEKAIOIIMMH B HEH HEOOpaTUMBIMHU
[IpoLIECCAMMU.

4. TepMoIMHaMHYECKOE CONPSKEHUE TIPOLIECCOB.

No3 HccneqoBanne OpraHndecKnX MOJEKYII

1. Metonpl u3y4eHUS TEPMOJAUHAMUYECKUX CBOWCTB MPOCTBIX OPraHUYECKUX
MOJIEKYII.

2. [IpumeHeHre METOJOB TEPMOXUMHUH MJI HCCIEAOBAHUS PEAKUUN OKUCICHHS
OpPTraHUYECKUX MOJIEKYI.

3. HccnenoBanune (HakTopoB CTaOUIBHOCTH CTPYKTYPhl U (PUBUKO-XHUMHUYECKUX

CBOICTB OpPraHn4€CKUX MOJICKYJI

Ne4 OYHKIIMOHMPOBAHUE OHMOJOTHYSCKON CHCTEMBI

1. IenocTHas OroOrHYEcKas CUCTEMa
2. Cunepruueckue 3QheKTsl.
3. Kunernueckuit moaxo.
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4. ABTOHOMHAs WM CTallMOHAPHAs CHCTEMA.
5. Y CTONYMBOCTh CTALIMOHAPHBIX COCTOSIHUM.

Ne 5 KnHeTHKa OMOJOrHYECKUX IponccCcoB

1. HccnenoBanme moBeneHUs] CUCTEMbI, Mojenupyemon anddepeHnnanbHpIMu
yYpaBHEHUSIMU.

2. KagecTBeHHOE HicCIe10BaHNE KHHETHYECKUX CHCTEM.

3 Buonoruyeckne Tpurrepsi.

4. Kunernka pepMeHTaTHBHBIX IPOIIECCOB.

5 Kunernka epMeHTaTHBHBIX IPOIIECCOB

Ne6 CrammoHapHble COCTOSHU OMOCHUCTEM

1. MHOK€ECTBEHHOCTh CTAallMOHAPHBIX COCTOSIHUU.

2. buonornueckue Tpurrepsl, CUIOBOE U MAapaMETPUUYECKOE MEPEKIIOUECHHE
OHMOJIOTrUYECKOr0 TPUITEPA.

3. Mopnens ~ Ouonormueckoro  otébopa M3 JOBYX  PaBHONPABHBIX
AHTArOHUCTUYECKUX BUOB.

4. MHOXXECTBEHHOCTh ~ CTAal[MOHAPHBIX COCTOSSHMM B  (pepMEHTATHBHBIX

cucTeMax ¢ cyOCTpaTHBIM HHTHOMPOBaHUEM

Ne 7 buonornyeckue MeMOpaHbl

1. CtpyKTypHO-(hYHKIMOHATIBHAS OpraHu3aIus ONOIOTHYECKUX MEMOpPaH.

2. Knetka kak sneMeHTapHas xuBas cucreMa. CTpoeHUE KIIETKU U OMOJIOTUYECKUE
MEMOpaHBbI.

3. OcHoBHbIe GYHKITUH OMOIOTUYECKUX MEMOpaH.

4. CocTaB ¥ MOJICKYJISIpHASI OpraHU3alusl OMOJIOTHISCKIX MEMOpaH.

5. Boga kak cocraBHO# 2nemeHT OuomemOpan. CTpykTypa BoJibl B OnomemMOpaHax.

Neo 8 MexaHnuecKne CBOicTBa MeEMOpaH

1. VYrpyras noTeHIMalbHas YHEPTHsl.

2. Momynp MOBEPXHOCTHOTO U30TEPMHUUYECKOTO CHKATHSI.

3. [ToBepXHOCTHBIN MOAYJIb YIPYTOCTH IPU CABUTE.

4, YpyrocTts INIOCKUX OWCITOWHBIX JIMITUIHBIX MEMOpPaH.
Ne 9 TTaccHBHBIN TPAHCIIOPT BEIIECTB Yepe3 OMOIOTHUECKUE MEMOPaHbI

1. XUMHUYECKUH U 3JIEKTPOXUMHUUYECKUN MOTEHIAATIBI.

2. Krnaccudukanus BUI0B TACCHBHOTO TPAHCIIOPTA.

3. [Ipoctas muddysus ©HesnekTpoautoB. 3akoHbl @uka. IlpoHunaemocts u
ko3P unment quddysun.

4. Hecranmonapnas nuddysus. duddys3us yepe3 nopsl.

NelQ AKTUBHBIA TPAHCIIOPT BELIECTB Yepe3 OMOoIornyecKue MeMOpaHbl

1. HoHHbIe HACOCHI.

2. VYyactne ATda3 B aKTUBHOM TpPaHCIOPTE HMOHOB 4Yepe3 OHMOJIOTHYECKHE
MEMOpaHBHI.

3. OKBUBaJIEHTHAs CX€Ma aKTUBHOI'O TPAHCIIOPTA.
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4. buosnektpudeckue noreHuanbl. [loTeHIMAI TOKOSI.
Onextpoaud Hy3nOHHBIN TPAHCIIOPT HOHOB Yepe3 MeMOpaHy.
6. VYpaBuenue ['onbamana 111 MeMOpaHHOTO TOTEHIHATIA

9]

Nel 1 Buodusunyeckoe uccnenopanue MeMOpasd

1. M3mMepeHue noTeHuanoB B BO30YIUMbIX MEMOpaHax.

2. Honnbie Toku B MeMOpaHe akcoHa. MeToJ1 puKcanuy NOTEHIIHAIA.

3. OKBHMBaJICHTHasl 3JIEKTpUYecKas cxema MeMOpaHbl. Pa3nenenue meMOpaHHOIrO
TOKA Ha KOMIIOHEHTBI.

4. PacnpocTtpanenue HepBHOTO UMITyJIbCa B/10JIb BO30YAMMOro BojiokHa. KabGenbHble

CBOMCTBaA HCPBHBIX BOJIOKOH.

Nel2 MonenupoBanue 6MO(GU3NYECKUX IIPOLIECCOB

I. 3aKOHOMEpPHOCTH TporeccoB auddy3un B OHOTKAaHAX i OWHAPHBIX H
MHOTOKOMITOHEHTHBIX CHCTEM.

2. Metonpl pemienuss ypaBHeHus auddysun (meron Dypwe, meron Jlamnaca,
ypaBHenue [lyaccona).

3. VYpaBHenne auddy3un ¢ nepeMeHHbIMU Kodduimentamu. HenuHeiinsle,
HECTAIIMOHAPHBIC YPABHEHHS MacCOIIEPEHOCA.

4. Pa3zHoCTHBIEC cXeMbI pelieHus ypaBHeHus auddysun.

5. MareMaTHuecKkoe MOJACTHPOBAHWE MPOIECCOB PACHPOCTPAHEHUs TeIula B
OMOTKaHSIX

Nel3 MonenupoBanue OMOJIOTHYECKUX CUCTEM

1. OcHOBHbBIE 3Tambl KOMIBIOTEPHOTO MOJAETUPOBAHUS OUOIIOTUYECKUX
CHCTEM Ha MOJICKYJISIPHOM YPOBHE.

2. Knaccudukanusa moneneit. OcHOBHbIE TPEOOBAHUS K MOJIEIISM.

3. Omnpenenenue crpyktypsl  Modekyiabl  CsHi20s wim BuUHOTpagHOTO
caxapa, Wil JIEKCTpo3a.

4. Onpenenenne cTpykTypbl MosieKyibl CsH;oOs umu pu6o3sl.

Ne 14 Buodu3uka MBIIIIEYHOrO COKPAILICHUS

1. OcHOBHBIE THIIBI COKPATUTEIBHBIX U TIOJIBHYKHBIX CUCTEM.

Ctpykrypa u (QYHKIHOHUPOBAHHE TOIMEPEYHO-TIONOCATON MBIIIIBI [TO3BOHOYHBIX.

brnomexanmka MBITIIIEL.

[TpuHIUIIEI TPpe0Opa30BaHUs YHEPTUH B MEXAHOXMMHUYECKUX CUCTEMaX.

4. TepmoauHaMHYECKHE, SHEPreTUYECKUE nu MOIITHOCTHBIC XapaKTePUCTUKHU
COKPATUTEJILHBIX CUCTEM.

5. Teopum MexaHH3Ma MBILLIEYHOTO COKPALIEHHUS.

(98]

Ne 15 DnekTpOXUMAYECKAH ITIOTEHIINAI

1. Posb 57€KTPOXMMHYECKOTO MOTECHIIMAIA B TACCUBHOM TPAHCIIOPTE.
Honnoe paBHOBecue Ha rpanuiie ¢a3. Popmyna Hepucera.
3. Mexdasubiii 00bEMHBIN CKAa4YOK MOTEHIMA . VI3MEHeHHe TOTEeHIMaia BOJIU3U TpaHUI]
paznena ¢as.
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4. Tlpubmmkénnoe pemenue ypaBuenus [lyaccona-bonsimana

Ne 16 DyieMeHThl paaAralMOHHON OModU3UKHU

1
2
3.
4

4.2

OcHOBHBIE XapaKTEPUCTUKH U3ITYUYCHUS U €r0 OUOIOrMYECKOl aKTUBHOCTH.
buonornuecku skBUBaJICHTHAs J1034.
[lepBrUYHBIE peakIIMU NOPAXKEHUS KUBOU TKAHM.

Pagnonus Boapl. Pagnonun3 opraHM4ecKuX MOJIEKYJT

@oH/ OLIEHOYHBIX CPEACTB /JIsl NPOBeIeHNs POMEKYTOYHOMH aTTecCTAlUN

HpeunaraeMble TEMbI KYPCOBBIX ITPOCKTOB

l.

® N kWD

9.

10.
11.
12.
13.
14.
15.

lMunpoarHamMuuecKkne MEXaHU3MbI PETYIISIIUN POCTa TpoMOa
MojenupoBaHue JUHAMUKHA MUKPOTPYOOUeK

Kak ceryatka ria3a cnocoOHa pacro3HaBaTh JBUKEHHS B TEMHOTE.

[Tonp3a roppkoro moKogaaa s UMMYHUTETA U MO3TOBOM aKTUBHOCTH.

Kak npoTuBOBOCTIANIMTEILHBIC OCITKH TOMOTAIOT pab0TaTh MO3TY.
UccnenoBanue BIUsSHUS HUPKAIHBIX PUTMOB Ha KU3HEIEATEIHOCTh YEJIOBEKa.

[Ipupoo mogo6HbIE TEXHOIOTUN

buotexHonornyeckoe npou3BoACTBO BUTAMUHOB.

Buonornyeckas ouucTKa CTOUHBIX BOJI.

buononumMepsl, X yyacTHe B TPAHCIIOPTHBIX MPOLIECCAX BHYTPU

KJIETKH.

Owusrka OMOPE30HAHCHOH Tepanuu

®u3nKa HEHPOAKTUBHOCTHU TOJIOBHOTO MO3Ta

Bruodusuka MmeMOpaHHO-3aBUCUMOTO (PePMEHTATUBHOTO KaTaJIn3a

[TpumeHeHre METOI0B MOJIEKYIISIPHOTO MOJICIIMPOBAHUS [T pa3pabOTKH JIEKapCTB

Hepeqeﬂb BOIIPOCOB, BLIHOCHUMBIX HA 3K3aMECH

e A oo e

—t e e ek ek e e e e \O
NN RDD = O

Omnpenenenue 6nopu3nKu

Uctopus 6nopuznku

3amaun 6uopu3NKU

Paznenbr 6nodusnku

TepMoarHAMHKA )KUBOTO OOBEKTA

Yrto maet TepMOAMHAMUYECKUN MOAXOMA ISl PU3UKU KUBBIX CHCTEM
[IonsATHE O BHYTpEHHEN dHEPIUU

[TepBbIi MPUHIUT TEPMOJIUHAMUKHU

Bropoil npuHIMN TEpMOAMHAMUKHI

OcCHOBHbBIE NOHATHS XUMHUYECKOW TEPMOJUHAMUKU
XHUMHUYECKUE PEAKIINH TP IIOCTOSTHHOM JIaBJICHUU B 00beMe.
OHTAIBNNS

TepMoxuMuUyecKkre ypaBHEHUS

OCHOBHBIE 3aKOHBI TEPMOXUMHUHU

OHTponus. HanpaBneHHOCTh XUMHUYECKUX peaKLuit
CBoOopanas aHeprus ['m66¢ca

XUMHYECKU MOTEHIUA

Teopema IIpuroxunna
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19. ®OyHKUMOHMPOBaHHE OMOIOTUYECKONU CUCTEMBI

20. KauecTBeHHOEC UCCIICOBAHNE KUHETHUECCKUX CUCTEM

21. XuMHUYECKOE €UHCTBO YKHMBOU MPHUPOIBI

22. TlpoctpaHCTBEHHAs CTPYKTYpa MOJICKYJIbI OenKa

23. MouekynsipHOE y3HaBaHUE

24. MexXKIeTOUYHbIC B3aUMOICUCTBUS U MEXKJIECTOUHAS KOMMYHHUKAIIUS
25. IIpoctpaHcTBeHHAs OpraHU3aNKs OMOIIOJIMMEPOB

26. Kiry6ox u rmo0yna

27. BHyTpeHHee BpalleHHe U TOBOPOTHAS U30MEPHS

28. Koudopmanmonnas sHeprus O6enka

29. CocrosiHHE BOJIbI B OMOIIOIMMEPAX

30. OcobGeHHOCTH NPOCTPAHCTBEHHON OpraHU3allMi HYKJIEMHOBBIX KHCIOT
31. CrpykTypa u GyHKIIMOHUPOBAHHUE OMOJIOTHYECKUX MeMOpaH
32. Jlunamuka MmeMOpaH

33. ®usnueckoe COCTOSIHUE U (a30BbIe IEPEXObI TUITUIOB B MEMOpaHax
34. MopenbHbIe JTUITUAHBIE MEMOpaHbI

35. TpaHCHOPT BelIECTB Yepe3 OMOJOrnIecKue MeMOpaHbl

36. IlaccuBHBII MepeHOC BEMIECTB Yepe3 MeMOpaHy

37. Quddysus. 3akon Ouka

38. Ob6neruennas auddysus

39. ®unbTpanus

40. AKTUBHBII TpaHCIIOPT BELLECTB

41. DneKkTporeHHbIe HOHHbIE HACOCHI

42. buosnexkTpudecKkue MOTEHIUAIbI

43. TloTeHnuai moKos B KJIETKaX

44. 3HavyeHus JIEKTPOXUMHUYECKUX OTCHIIMAJIOB

45. VYpasuenue I'onpamana

46. Ypasuenue Tomaca

47. TloreHnuan geicTBUA

48. JloxanbHBIC TOKH

49. OcHOBHbIE IOCTYJAThl MOJEIH

50. XomKkKruHa U XaKCIIH

51. MoHHbIe KaHAIBI KIIETOYHBIX MEMOpaH

52. CoKpaTUTenbHbIE CUCTEMBI MBIIIICYHO TKAaHU

53. OCHOBHBIE ITOJIOKEHUSI MOJEIN CKOIB3SIIINX HUTEH

54. buomexaHHKa MBI

55. dynpaMeHTanbHbIC TOHATHUS MEXAHUKH CILTONIHBIX CPEe/T

56. HccnenoBaHusi XapaKTEPUCTUK COKPAIIAFOIINXCS MBITIII]

57. Kunetnuyeckue CBOMCTBA MBIIIIIEI

58. Ilpouecc cokpaleHus KapInOMUOITUTa

59. Knaccudukanus penentopon

60. PeuentopHbIii MOTEHIIAAT

61. OcHOBHBIE XapaKTEPUCTUKU U3IYUEHUS U €r0 OMOJIOTUYECKO aKTUBHOCTH
62. PannoakTUBHOCTH BEIIECTBA

63. DKCHO3MIMOHHAS 103a U SKCIIO3UIMOHHAS MOIIHOCTD 03I
64. EcTtecTBEeHHbBIE HCTOUYHUKH PaIAALIUN

65. IlepBuuHBIC peaKIIMU MOPAKEHUS KUBON TKaHU

66. Pamguonus BoabI

KpnTepml OICHUBAHUSA l'lpOMC)KyTO‘lHOﬁ aTreCTallumn
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OueHka «OTJIMYHO»: TNyOOKHME HCYEPIBIBAIOIIME 3HAHHUS BCEr0 MPOrPaMMHOTO
Marcpuajia, JIOIMYCCKH ITOCJIICAOBATCIBbHBIC, IIOJHBIC MW KOHKPCETHBIC OTBCTHI Ha BOIPOCHL
9K3aMEHAIIMOHHOTO OWMJIETa M JIOTIOJIHUTEIbHBIC BOMPOCHI YWICHOB KOMHCCHU; UCIIOIB30BaHUE B
HEOOXOJIMMOW Mepe B OTBETaxX SI3BIKOBOIO Marepuaja, MPEJCTaBICHHOTO B PEKOMEHIYEMbIX
Y4EOHBIX TTOCOOUSX ¥ IOTIOJTHUTEILHOM JTUTEPaATYPE;

Ouenka «xopomo»: TBEPIbIE U JIOCTATOYHO IOJHBIE 3HAHHS BCEro MPOrPaMMHOTO
Martcpuralia, MocCjaCca0BaTCIbHLIC, IPABUIIBHBIC, KOHKPETHBIC OTBCTHI HAa IMOCTABJICHHBIC BOIIPOCHI
pyu CBOOOJHOM pearupoBaHUU Ha 3aMEYaHUs 110 OTAEIbHBIM BOIIPOCAM;

OneHka «y/AOBJIETBOPUTEJbHO»: 3HAaHHE U [OHMMAaHHE OCHOBHBIX BOIPOCOB
mporpamMmsbl, HaJIMIUC OIHI/I6OK Inpu HGZ[OCTaTOqHOI;'I CIIOCOOHOCTH HUX KOPPCKTHUPOBKH, HAJTUIUC
Oospiioro konuyectBa (okojio 50%) HE3HAUUTENBHBIX OMMUOOK B OCBEIICHUHM OTAEIbHBIX
BOIIPOCOB OuJIeTa;

OueHKa «HEYT0BJIETBOPUTEIbHO»: HEMIOHUMAHUE CYIIHOCTH H3JIaraeMBIX BOIPOCOB,
rpyObie OIMMOKK B OTBETE, HEYBEPECHHBIC W HETOYHBIC OTBETHI Ha JONOJHHUTEIBHBIC BOIPOCHI
IK3aMEHATOPOB.

OneHouyHBIC CpEICTBA I HWHBAIUIOB W JIMIl C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCS C YUETOM WX WHAUBUIYATBHBIX TICUXO()U3HYECKIX 0COOCHHOCTEH.

— TpH HEOOXOIUMOCTH HWHBAIUAAM M JUIAM C OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH
3JI0POBbSI IPEIOCTABIISICTCS IOTIOTHUTEIILHOE BPEMsI JJIsl TIOJIrOTOBKU OTBETA HA DK3aMEHE;

— MPHU MPOBEJACHUN TPOICAYPHI OIIECHUBAHUS PE3YJIBTATOB O0YUYCHUSI HHBAIUIOB U JIUIL C
OTrPaHUYCHHBIMU BO3MOKHOCTSIMHU 3JI0OPOBbSI MPETYCMATPHBACTCSI UCIOJIB30BAHUE TEXHUYCCKHUX
CPEICTB, HEOOXOUMBIX UM B CBSI3H C UX HHIUBUIAYATHHBIMA OCOOCHHOCTSIMU;

— TIpY HEOOXOAMMOCTH ISl OOYYAIOLIUXCSl C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU 3JI0OPOBbSI
U UWHBAIWIOB TMpOIEIypa OICHUBAHUS pPE3yJbTaTOB OOYUEHHS [0 JUCIHUIUIMHE MOXKET
NPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Tpouienypa oneHWBaHUS Pe3yJbTATOB OOyYEHUS WHBAIHMJIOB U JIMI[ C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 110 JHUCHUIUIMHE (MOIYJII0) IPEIyCMAaTPUBAET MPEIOCTABICHUE
uHpopMalu B ¢opMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSM WX 3J0POBbS M BOCIIPHUSATHUS
uHbopMaIuu:

JUts U1 ¢ HapyIICHUSIME 3PEHUS:

— B IIeYaTHOM ¢opme,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA.

JIJist TU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIHLHOTO amnmapara:

— B IIeYaTHOM ¢opme,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeUeHb MOMKET OBITh KOHKPETU3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyJarouuxcs.

S. IlepeyeHb  OCHOBHOII W  JONOJHUTENbHOW  y4eOHOIl  JMTepaTyphl,
He00X0AUMOM /151 0CBOCHUS IMCUMILIUHBI (MOLYJIs1)

5.1 OcHoBHas JInTEpaTypa:

1. Bonbkenmreiin, M.B. buodusuka [DnektponHslit pecypce] : yued. mocodre —
OnektpoH. nan. — Cankr-IlerepOypr : Jlanb, 2012. — 608 c¢. — Pexxum gocrymna:
https://e.lanbook.com/book/3898
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2. banesuna, O. [1. ®u3uonorus: GMONOTEHIIMATIBI U JIEKTPUIECKast aKTUBHOCTh
KJIETOK : yueOHoe rmocobue /s akagemuyeckoro 6akanaspuata / O. I1. banesuna, A. E.
[aiinykos, U. FO. Ceprees. — 2-e u3z., nepepad. u gomn. — M. : U3natensctBo 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. [IpuHIHAIBI 37IEKTPOMArHUTHON OHOMU3HKHN [ DIEKTPOHHBIN pecypc] :
MoHOrpadus — DIeKTpoH. 1aH. — Mocksa : @uzmariut, 2011. — 592 ¢. — Pexxum nocryna:
https://e.lanbook.com/book/5259

4. ®enoposa, B.H. Kparkwuii Kypc METUITMHCKON 1 OMOJIOTHIECKON (DU3HKH C
dIIEMEHTaMU peabuinuTosioruu. JIeKuu u ceMuHapsl [ DINeKTpOHHBIN pecypc] : yuel. mocodue /
B.H. ®enopoga, JI.A. CrenanoBa. — DnekTpoH. 1aH. — Mocksa : @uzmatiur, 2008. — 622
c. — Pexxum pocryma: https://e.lanbook.com/book/2150

5. [Tnyraxun, I'.A. buodusuka [DnekrpoHHbIi pecypc] : yued. mocodue / I'.A.
[Tnyraxun, A.I'. Komaes. — Dnextpon. nan. — Cankrt-IlerepOypr : Jlans, 2012. — 240 c. —
Pexxum nocryna: https://e.lanbook.com/book/4048

6. Kyapsmos, 10.b.  Pagmanuonnas  Ouodusmka:  paguoyacTOTHBIE |
MUKpPOBOJHOBBIE JJICKTPOMArHUTHBIE W3JIyuYeHUs [DnekTpoHHblii pecype] : yue6. / HO.b.
Kynapsmos, 10.®. [lepos, A.b. Pyoun. — DnektpoH. gan. — Mocksa : ®usmatnut, 2008. —
184 c. — Pexxum noctyma: https://e.lanbook.com/book/2221

7. buomexanuka [Tekct] : yueOHuk anst crynentoB By3oB / I'. W. [lonos. - 3-e uzn.,
crep. - M. : Axamemus, 2008. - 254 c. - (Beicmiee npodeccronanbHoe oOpa3oBaHHE.
[lemarornyeckue cnenuanibHOCTH). - bubnuorp. : c. 251. - ISBN 9785769548871.

8. buodusuka [Tekct] : yuebHOE ocobue / M. B. Bonskenmreiin. - M3a. 3-e, crep.

- CII6. [u mp.] : Jlanb, 2008. - 595 c. : un. - (Knaccuueckas yueOHasi nureparypa mno (usHke)
(JIyummne xnmaccuueckue y4ueOHHMKHM) (YueOHuKM nans By3oB. CrenuanbHas auTeparypa). -
bubnmorp.: c. 583-586. - ISBN 9785811408511.

0. buodusuka mis unxkeHepoB [Tekcr] : [yueOnoe mocobue : B 2 1.]. T. 1 :
buosnepreTuka, 6nomeMOpaHoIOTHS M OMoJoTHueckas snekTpoaunamuka / E. B. burnait u np. ;
nox pex. C. II. Buxposa, B. O. Camoiinosa. - M. : T'opsuas nunus-Tenekom, 2008. - 493 c. -
(YueOHOe mocobue aist BeIcHIMX y4eOHbIX 3aBefeHuid. CrienuanbHOCTh). - bubmmorp. : c. 471-
472. - ISBN 9785991200486. - ISBN 9785991200509 : 363 p.

10.  buodwusuka mns umxkenepo [Tekct] : [yueOHOe mocobme : B 2 T1.]. T. 2 :
buomexannka, nHpoOpManysa U peryjiupoBaHue B KuBbIX cuctemax / E. B. burnait u ap. ; noa
pea. C. II. Buxposa, B. O. CamoiinoBa. - M. : T'opsauas nunus-Tenekom, 2008. - 456 c. -
(YuebHnoe mocobue /s BbICIIMX Yy4eOHbIX 3aBeAeHuil. CrienuanbHOCTh). - bubnuorp. : c. 435-
436. - ISBN 9785991200493. - ISBN 9785991200509 : 363 p.

1. buomexannka [Tekcr] : yaeOHUK IS CPEIHUX M BBICIIUX y4eO. 3aBEICHUI 110
¢usuueckoit kynprype / B. WU. JlyOpoBckuii, B. H. ®enopona. - 3-¢ u3a. - M. : BJIAJIOC-
I[MPECC , 2008. - 669 c. : w1 - (YueOHUK 11 BY30B). - bubmmorp. : c. 667-669. - ISBN
9785305001013.

12. KpaTtkuii Kypc MeOUIMHCKONH # OHOJOTHYecKOoW (U3MKH C 3JIeMEHTaMHu
peabUINTONIOTUH: JeKIMU U ceMuHapsl [Tekcrt] : yuebHOe mocobue Asisi CTyA€HTOB MeJl. BY30B /
B. H. ®enoposa, JI. A. Crenanosa. - U3x. 2-e, ucnp. - M. : ©DUSMATIINUT, 2008. - 622 c. : ui. -
(Memumunckas ¢usuka). - bubmuorp. : c. 610-612. - ISBN 9785922110228 : 376 p. 20 k.

13. Mexannyeckue KoJjieOaHUsST W PE30HAHCHI B opraHusMme uenoBeka [Tekcr| :
yuebHoe mocobue st cryneHToB By30B / A. b. Tumodees, I'. A. Tumodees, E. E. daycrora, B.
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H. ®enoposa. - M. : DUSMATIIUT, 2008. - 310 c. : un. - (Menuuunckas ¢usuka). - bubmuorp.
B KoHIIe raB. - [ISBN 9785922109918 : 411.40.

14.  PagmanmonHas onousuka: paio9YacTOTHBIC u MHUKPOBOJTHOBBIC
aneKTpoMarHuTHbIe 3mydeHus [Tekcer] : yueOnuk mist cryaentos By30B / FO. b. Kynpsmos, 1O.
@. Ilepos, A. b. Pyoun. - M. : ®DUSMATIINT, 2008. - 183 c. : un. - bubmumorp. : c. 176-182. -
ISBN 9785922108485 : 310 p.

15.  OcnoBbl dusuku u onodgusuku [TekcT] : yaeOHoe nmocoOue A CTyJJ€HTOB BY30B /
A. U. KypasneB u np. ; noxn pen. A. U. Kypasnesa. - 2-e usa., ucnp. - M. : BUHOM.
Jlaboparopus 3Hanwuit : Mup, 2008. - 383 c. - bubnuorp. : c¢. 377-378. - ISBN 9785947747775. -
ISBN 9785030038384 : 295.00.

16.  buodusuka [Tekct] : yuebHOe mocobue g ctyaeHToB By30B / I'. A. [lnyraxuH,
A. T. KomaeB ; M-Bo cenbckoro xo3siiictBa Poc. ®@enepanuu ; ®I'OY BIIO "Kyb6an. roc.
arpapubiii yH-T". - Kpacaogap : ®I'OY BIIO "Ky6auckuii TAY", 2010. - 264 c., [4] n. uB. W :
wi. - bubnumorp. : c. 258-261. - ISBN 9785946724401 : 66.00.

17. JleTekTopsl HMOHM3UPYIOIIMX 4YacTUL M u3aydyeHu [TekcT| : mpuHUUIBI U
npuMeHeHus : [yueOnoe nocodue] / A. . bono3apius, M. M. O6onoBckuil. - JlonronpyaHsiii :
Wutennexrt, 2012. - 204 c. : un. - bubauorp.: c. 202-204. - ISBN 9785915591058 : 1270.50.

18.  buodwusuka [Tekct] : yuebHO-MeToquueckoe nocodue / M. I'. bapeimes, I'. @.
Kompiros, C. C. Ixumak, J[. M. Hlamxkos, H. C. Akunnos ; M-Bo oOpa3oBanus u Hayku Poc.
Oenepanun, Kybanckuit roc. yu-T. - Kpacuogap : [Kybanckuii rocyapcTBEHHBI YHHBEPCHUTET],
2012. - 88 c. : mi. - bubnwmorp.: c. 83. - 15.28.

5.2 JlonosiHuTEIbHAS JIUTEpPaTypa:

1. [Tonios, ['puropuii iBanoBu4 buomexanuka: yaeOHUK 1Ji CTyA1eHTOB By30B /I". 1.
[TomnoB 3-e uza., crep. -M.: Akanemus, 2008

2. Bonbkenmreiin, Muxann Bnagumuposua buodusmka: yaedHoe mocodue /M. B.
Bonbskenmreitn U3a. 3-e, crep. -CII6. [u ap.]: Jlans, 2008

3. brodwusuka s mHxeHepoB: [yueOHoe mocooue : B 2 1.] T. 1 buosnepreruka,
OroMeMOpaHoioTHs U OroJorudeckas nekrpoauaamuka/E. B. burnaii u np. ; mox pex. C. I1.
Buxposa, B. O. Camoiinosa -M.: ['opsuas nunus-Tenexom, 2008

4. buodusuka s wrxxeHepos: [yueOHoe ocoowue : B 2 1.] T. 2 buomexanuka,
uH(OpMaLUs U peryaupoBanue B xkuBbix cucremax/E. B. burnaii u np. ; mox pen. C. I1.
Buxposa, B. O. Camoiinosa -M.: ['opsuas nunus-Tenexom, 2008

5. Hy6posckuii, Bnagumup MBanosuu, @enoposa, B. H. buomexanuka: yueOHuk
JUTSL CPEHUX M BRICHIHX y4eO. 3aBeneHuil no pusmueckoit kynstype /B. U. Jly6posckuii, B. H.
®enopona 3-¢ uza. -M.: BJIAJIOC-ITIPECC , 2008

6. ®epnoposa, Banentuna Hukonaesna, Crenanosa, JI. A. Kpatkuii kypc
MEAMIMHCKON ¥ OUOJIOrMYeCcKOi PU3UKU C DIIEMEHTaMH pPeabUIUTONIOTHH: JICKIIUH U CEMUHAPBIL:
yuebGHoe rmocodue [ cTyieHToB Mea. By30B /B. H. ®enoposa, JI. A. Crenanosa 13a. 2-e, uctp.
-M.: ®U3MATIINUT, 2008

7. Mexanunueckre Koue0aHus ¥ Pe30HAHCHI B OPraHU3Me YelloBeKa: yueOHoe
nocobue Juist cTyneHToB By30B /A. b. Tumodees, I'. A. Tumodees, E. E. dayctosa, B. H.
®enopona -M.: DUSMATIIUT, 2008

8. Kykosa, U.B. buomexannka [D1aeKTpoHHBIN pecypc] : yueOHoe mocooue / 1.B.
Kyxkoga, E.C. SImaneeBa, C.I'. loOporBopckas. — DnektpoH. nan. — Kazanb : KHUTY,
2015. — 100 c. https://e.lanbook.com/book/101954
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9. OcHoBBI (hr3UKH U OMOPU3UKH: yueOHOe mocoOue Ui CTYAEHTOB By30B /A. U.
Kypasnes u np. ; noxa pen. A. U. XKypasnesa 2-e uzf., ucnp. -M.: BUHOM. JIaGopaTtopus
3Hanui, 2008

10. bono3aeias, Anekcanap MBanosuu, O6oa0Bckuid, Wb MuxaitnoBud JleTeKTOpHI
MOHU3UPYIONIMX YaCTHI M M3ITyYSHHA: TPUHIUIIBI U TPUMEHeHHs : [yuaeOHoe mocodue] /A. U.
Bonozasias, . M. O6onoBckuii -lonronpyanstii: Uatemiexr, 2012

11.  buodwusuka: yuebHo-MeToanueckoe nmocodue /M. I'. bapeiues, I'. ®. KonsiTos, C.
C. Dxumak, . Y. Hlamxkos, H. C. AkunioB ; M-Bo o6pa3oBanust u Hayku Poc. ®enepauuu,
Ky6anckuii roc. yu-T -Kpacnonap: [KybaHckuii rocynapctBeHHbIi yHUBepcuTet], 2012

6. Ilepeyenr pecypcoB  HH(POPMAUMOHHO-TEIEKOMMYHUKAIIMOHHOW  CeTH
«HTEpHET», HEOOXOAMMBIX /IJIsI 0CBOEHUS TUCIIHIIJIMHBI

1. http://www.kubsu.ru/node/1145 - HMudbopmanmoHHO-Opa3oBaTEIbHbBII KOMILIEKC
(moprtan) KyoI'V.
2. http://e.lanbook.com - DJIEKTpOHHO-OMOIMOTEUHAss CHUCTEMa H3aTEIbCTBA

«Jlaab». octyn: cBoOoaHblii (u3 nokanbHOM cetn KyOI'Y); aBTOpM30BaHHBINA (M3 BHEIIHEH
CETH).

3. http://elibrary.ru/defaultx.asp - Hayunas JNIEKTPOHHAass  OMOIMOTEeKa
eLIBRARY.RU. [Joctyn: aBTOpr30BaHHbIN (CBOOOIHAS OHJIAHH PErHCTPAIus).
4. http://biblioclub.ru - DnekTpoHHO-OMOIMOTEUHasT cUCTeMa «YHUBEPCUTETCKAs

6ubnmoreka onnaitn». Jloctymn: cBoOoaHbIi (13 nokansHOM ceTn KyOl'Y); aBTOopr3oBaHHbBIN (U3
BHEIIIHEW CeTH).

5. http://www.netbook.perm.ru/soj.html -oOpazoBaTenbHbIi JKypHan Ha calTe
WWW.1SSep.rssi.ru;

7. Meroauyeckue YKa3aHus Ui OOy4alOUIUXCS 1O OCBOEHHMIO JUCHHUILIMHBI
(MoayJis)

K cremmanucram pa3nuyHbIX 00JacTeld 3HAHWK B HACTOAIICE BpPEMS MPEIbSIBIISCTCS
IIUPOKUNA mepedeHb TpeOoBaHui. OJHO W3 BaXXHEWIIMX — 3TO HaJIM4YUMe YMEHMs U HaBbIKa
CaMOCTOSITEJIBHOIO IOUCKA 3HAHUM B PA3JIMYHBIX MUCTOYHUKAX, UX CUCTEMATU3alMs U OLICHKA B
KOHTEKCTE pelIacMoN 3aauu.

CrpykTypa yueOHOT0 Kypca HalpaBlieHa Ha Pa3BUTHE Y CTYJEHTA JaHHOW CIIOCOOHOCTH.
OpHaKko peuIallyl0 pojib B 3TOM WIPaeT CaMoCTOsTelbHas paboTa CTyAE€HTa U OCO3HAHHOE
y4acTHe B JIEKIIMOHHBIX U Ja00OpaTOPHBIX 3aHATHSIX.

PexomeHyeTcsi MOCTPOUTHh CAMOCTOSITENIbHYIO paboTy TakuM o0Opa3oM, 4TOObI OHa
BKJIFOYAJIA:

- WU3y4YEHHUE KOHCIIEKTA JIEKLUU B TOT K€ JI€Hb, I10CJIE JICKIUY;

- H3y4YCHHUE KOHCIEKTA JICKIUH 32 JEHb MEPE]l CACAYIOUIECH JICKIIHEH;
- H3y4YEHHUE TEOPETHUYECKOI'0 MaTrepHaja 1o yueOHUKY U KOHCHEKTY;
- MOATOTOBKY K JaOOPAaTOpPHOMY 3aHSTHIO.

JUid NmOHMMaHMsI MaTepHajga M KadeCTBEHHOTO €ro YCBOCHMsI PEKOMEHAYETCS Takas
IIOCJIEIOBATEIbHOCTD ICUCTBUM:

1. [Tocne mpocnymmMBaHus JIGKIMU U OKOHYAHUS Y4EOHBIX 3aHITUM, IPU MOJITOTOBKE K
3aHATUSIM CIIEIYIOIIEro JHS, HYy)KHO CHadajla MPOCMOTPETh U 00aymMaTh TEKCT MPOCIIyILIaHHON
JEKLUU.

2. Ilpm moAaroTroBke K HOBOHM JIEKIMHU IPOCMOTPETh TEKCT MpPEIbIAyLIel JEeKIUH,
HOJyMaTh O TOM, KaKasi MOKET ObITh TeMa CIIEAYIOIIEH JIEKIIHH.

3. B Teuenuwe Hemenu BbIOpaTh BpeMms IS pabOTHl C JUTEPATypoll M HWHTEPHET-
MCTOYHUKAMU II0 TEME.
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4. Ilpm MOATOTOBKE K JIADOPATOPHBIM 3aHSATHSAM, HEOOXOIUMO INPOYHTATh OCHOBHBIC
IIOHATHUA U IIOAXO0JbI ITO TEMC NJOMAIIHEI'O 3aaHNs.

JIOTIOTHUTENBHO K M3YYEHHIO KOHCIIEKTOB JIGKIIMM HEOOXOAMMO  IOJIb30BaThCSA
y‘~IG6HI/IKOM. KpOMe «BayduBaHUA» MaTCpUajia, OUCHb BAaKHO IIO6I/ITI)C$[ COCTOsIHHA ITOHUMAaHUA
U3y4yaeMbIX TeM AUCUUIUIMHBL C 3TOW IeNbI0 PEKOMEHIYEeTCsl IMOCIEe HU3YYEHHUS O4epeHOTro
naparpada BBIIOJIHATh HECKOJIBKO YITPAKHEHUI HA JAHHYIO TEMY.

B ocBoeHMM IMCHMIUIMHBI MHBAJIUAAMH M JHLAMH C OTPAaHHYCHHBIMH BO3MOXKHOCTSMH
3I0pOBbsI OOJBIIOE 3HAYCHHE WMEET WHAMBHIyalbHas y4deOHas pabora (KOHCYJIbTALMU) —
JIONIOJTHUTEIBHOE Pa3bsiICHEHHE Y4eOHOr0 MaTepHaia.

I/IHZ[I/IBI/II[yaJH)HI)IG KOHCYJIbTalUM 110 TMPEAMCTY SABJIAIOTCA BaKHbBIM q)aKTOpOM,
CIIOCOOCTBYIOIIMM HHMBHIyalU3allMi OOyYeHHS M YCTAHOBJICHHIO BOCIIUTATEIFHOIO KOHTAKTA
MCXKAY NOpernogaBarciicM U O6y‘~IaIOHII/IMC$[ HHBAJIMAOM MWW JHAOOM C OI'paHUYCHHBIMU
BO3MOKHOCTSIMU 3710POBBSL.

8. Ilepeuenb MHGPOPMANMOHHBIX TEXHOJIOTHi, UCIOJIb3YeMbIX MPH OCYIIECTBJICHUH
o0pa3oBaTe/IbHOIO Npouecca Mo AMCHHUILINHE (MOAYJII0) (IPH HEOOXOAMMOCTH)

8.1 [lepeyenb HE0OXOAUMOIO NMPOTPAMMHOI0 O0ecTedeHUust
He tpebyercsi.

8.2 llepeyennb HEOOXOAMMBIX HH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM
He tpebyercsi.

9. MarepuajbHO-TeXHU4YECKas 0a3a, He00X0AUMAs VIl OCYLeCTBJICHHUS
00pa3oBaTeIbLHOIO NMPoIecca Mo JUCHUILINHE

MaTtepHrallbHO-TEXHHYECKOE 00eCIIeYCHUE TUCIIMILIHHBI
Ne Bun pador
(MOZyJisl) ¥ OCHAIIEHHOCTh

YyeOHasi ayauTopus AJs MPOBEACHUS 3aHATUH JIEKIIMOHHOTO
THTIA

350040 r. Kpacuonap, yn. CraBpononsckas, 149, Ne300C
KomruiekT yueOHoi#t mebenn Ha 150 mecT;

Jlocka yueOHasi MarHUTHO-MapKepHasi;

Jlocka yueOHast MelioBas;

[Tpoektop unrepakTuBHbId Epson EB-585Wi;

Tpubyna untepakrusHas SmartOne PRO1S;

1. JleK1IMOHHEBIE 3aHSITUSA

YyeOHasi aymuTOpHsi [Isl POBEICHUS 3aHATUI J1abOpaTOPHOTO
THTIA

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

P JlaboparopHbie KomruiekT yueOHoit mebenn Ha 30 mecT;

' 3aHATHUS Jlocka yueOHast MeloBasi;

Smart SBA 1007274 K01OHKH U HHTEPAKTUBHAS JTOCKA;
Hoyt6yk — 1 mt.;

[Ipoektop BenQ PB2250;

3. I'pynmoseie AynuTtopusi AJisi IPOBEJACHUS TPYIIOBBIX U HWHIUBUIYATbHBIX
(MHAMBUTyaTTbHBIC) koHcynbTanui, 350040 r. Kpacnomap, yi. CraBpomoiibckas,
KOHCYJIbTallU 149 No209C

KomruiekT yueOHo# Mmebenu Ha 55 MmecT;

Jlocka yueOHasi MarHUTHO-MapKepHas;

Jlocka yueOHast MelioBasi;

4. Texymuii  KOHTPOJIb, | AynUTOpUS JUIsl TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOM

23




IIPOMEXKYTOYHAS
aTrecTanus

arrectaruu 350040 r. Kpacuonap, yn. CraBpomnomnbckas, 149,
Ne209C

KomriexT yueOHoit mebenu Ha 55 mecT;

Jlocka yueOHasi MarHUTHO-MapKepHas;

Jlocka ydeOHast MeJloBasi;

CamMocTosTelbHas
paboTta

[Tomenenue mist camocrosiTenbHOM padotsl, 350040 r.
Kpacnopnap, yin. CraBpononsckas, 149, Ne 208C.

KommuiexT yuebHoit meGenu Ha 20 MecT;

KomMmrmproTepHas TeXHHKA C BO3MOYKHOCTBIO MOAKIIOYEHHUS K
cetn « HTEpHETY, TPOrPaMMHBIM 00CCIICUCHUEM B PEKIME
MOJIKIIIOUEHUS K TEPMUHAIIBHOMY CEepBepY, IPOrpaMMoit
AKPAHHOTO YBEJIIMYCHUS U JOCTYIIOM B JICKTPOHHYIO
nHGOpMaLMOHHO-00pa30BaTeNbHYIO CPEy YHHUBEPCUTETA.

Kypcosoe
MIPOEKTUPOBAHUE

AynuTopust U BBIITOJIHEHUS KYPCOBBIX paOboOT

350040 r. Kpacuogap, yi. CraBpononsckas, 149, Ne 132C
Kommiext yae6Ho# Mebenn - 30 moc. MecT.; Jocka ydeOHasl.
KommbroTepHas TeXHUKA C MOAKITIOYEHUEM K CETH
"NuTepuer": IIDBM 15 mur.
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