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1 Heau u 3a1a4u u3yyeHUs AUCHUIUIMHBI (MOIYJIs).
1.1 Ileab ocBOeHUSA JUCHUILIMHBI.

Lenpo UCHUIUINHBL ABJISETCS Pa3BUTUE Y CTYJEHTOB JIMYHOCTHBIX KaYeCTB,
a Takke (opMUpOBaHUE OOIIEKYJIbTYPHBIX U MPOPECCUOHAIBHBIX KOMIIETEHLIUN B
o0NacTH  UCCIeqoBaHUsS,  pa3padOTKH, BHEAPEHUS U CONPOBOXKACHUS
MH(OPMAIIMOHHBIX TEXHOJIOTUH U CUCTEM B COOTBETCTBUU ¢ TpeboBaHusimMu OI'OC
BO no ganHOMyY HampaBj€HHUIO MOATOTOBKHU. B 4acTHOCTM NaHHas NUCLMILIMHA
CTaBUT CBOEH 1EIbI0 O3HAKOMHUTH CTYJEHTOB C OCHOBHBIMU SIBICHUSIMH,
NOHSTUSIMHU, 3aKOHAMU W MeToJaMu OMO(U3UKH, HABBIKAMHU MPOCTEHIINX
NPAKTUYECKUX PACUETOB, a TAKXKE HKCIIEPUMEHTaIbHON paboThl B 1abopaTopuu. B
Kypce M3J1araloTcsi OCHOBHBIE 3aKOHOMEPHOCTH OHO(HU3MYECKUX SBICHUMH,
dbopMynUpYIOTCS 3aKOHBI OMO(PU3MKA W H3Yy4daloTCs OMO(PU3MYECKHE CBOMCTBA
CUCTEM OMOMOJIEKYJl HAa OCHOBE MOJENbHBIX MPEICTABICHUMN, NAIOTCS MOHATHS
onodusuku MmemMOpaH, OEJIKOB, CIIOKHBIX MOJIEKYJISIPHBIX CUCTEM.

1.2 3agayn JTUCHUIIINHBI:

— 03HAKOMUTH CIYIIATEIICH ¢ BAXKHCUIITUMU MTOHATUSAMHU U 3aKOHAMHU
ounoduzuku;

- NPOJIEMOHCTPUPOBATH OCHOBHBIE METOBI ¥ AITOPUTMBI PEIICHHS 3a/1a4;

- HAy4YUTh TPUMEHSTh 3aKOHBI (U3UKH W OHOPHU3UKM B TEOpHH M Ha
NPaKTHKE;

- JaTh MpeICTaBICHUE O QyHIAMEHTAIBHBIX (DU3HUECKUX OMBITaX M MX POJIH B
pa3BUTHU HAYKH;

- chOopMUPOBATH y CTYIEHTOB OCHOBBI €CTECTBEHHOHAYYHOW KapTHHBI MUPA;
- BBIPAOOTATh y CTYICHTOB HAaBBIKH MPAKTHYECKOTO NMPUMEHEHHS 3aKOHOB U
Mozener Gu3nKu U OMOPU3NKN K PEIICHUI0 KOHKPETHBIX €CTECTBCHHOHAYYHBIX H
TEXHUYECKUX MPOOIIEM.

1.3 MecTo auMCHMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTebLHOM
NPOrpamMMbl.

Huctumumaa  «buodu3nueckre OCHOBBI JKUBBIX CHCTEM» OTHOCHUTCS K
JUCLUUIUIMHAM, BKJIIOYEHHBIM B BAapUATHBHYIO 4acTh OOpPa30BaTEIbHOIO IMKIJA
OCHOBHOU npodeccruonanbHON o0pa3oBaTeIBLHOM IIPOrpaMMBbI
npodeccruoHanbHOro odpazopanus no cueruanbHocT 03.03.02 dusuka, npodib
dyHnaMeHTaabHas (U3MKA W BCETO HA €€ M3YYCHHE OTBOAMTCS 42 4. ayIUTOPHOU
paboTel. B cooTBeTCTBHUM € yU€OHBIM TUTAHOM, 3aHATHS TIPOBOASTCS B 8 cemecTpe.
3HaHus, MOIYUYEHHBIE B 3TOM KypCe, HCIOJIb3YIOTCS B MOCIIEYIOIIEH
nmpoecCHOoHaNBHOM NESITEIEHOCTH.



1.4 IlepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00YUYCHHS MO AUCUHMILIUHE
(Moay110), COOTHECEHHBIX € IVIAHUPYEMBbIMHU Pe3yJIbTATAMM OCBOCHMS
o0pa3oBaTe/IbHOM MPOIPAMMBI.

B pe3ynbTate 0cBOEHUS JUCHUIUIMHBI CTYIEHT JOJIKEH 00JaaaTh:

- CHOCOOHOCTb  MPOEKTUPOBATb,  OPraHU30BbIBATH M  AHAJIM3UPOBATh
NEAArOrnYecKyl0 JEeATENIbHOCTb, OOECIeunBas MOCIEI0BATENBHOCT H3JI0KEHHUS
Marepualia U MEXAUCHHUIUIMHAPHBIE CBS3M (PU3UKU C JPYTUMU JUCUHUIUIMHAMU
(TIK-9).

N3yyenue naHHOM y4eOHOW AMCIHMUIUIMHBI HAaNpaBlIeHO Ha (QopMupoBaHHE Y

00y4Jaromuxcs KOMIETSHIIHH:

No | Munekc | ConepxaHue B pesynbpTaTe nzydeHus: yaueOHON JUCITUTLTHHBI
LTI | KOMIET | KOMIIETCHIIUN 00yyaronmecs J0IKHbI
. eHIMU | (WK ee 4acTH) 3HATH yMeTh BJIA/IeTh
1 I1K-9 CrniocoOHOCTBIO TIPUHIIUIIBI IIPUMEHSATH 3aKOHBI METOIaMH1
MMPOEKTUPOBATH, GbOpMUPOBAHHS W | MEXAHUKH JIJISI UCCIIeIOBaHUS
OpPraHU30BBIBATH | PACIIPOCTPAHEHUS | ONMHMCAHUS CTPOCHHUS
Y aHAJIM3UPOBATh | CUTHAJIOB B | MOJBI)KHOCTH CJIOKHBIX
MEJaroruyeckyo | *KUBOM 0enKoB, MOJIEKYII
NeSITeNIbHOCTD, OpraHu3Me,  HX | MEXaHUYECKHX VYrneBoaos
obecrieunBas ponb Ouodu3uKe | CBOWCTB MeMOpaH U | (MOHOCaXapuI
MOCJIEIOBATENBHO | YYBCTB, CHUCTEMY | MBIIICYHBIX OB) UX
CTh W3JIOKCHUS KpOBOOOpAIIECHUSI | COKpAICHUI; (hUBUYECKUX U
Marepuana u U O0OMEHHbIE | TUAPOJAUHAMUKU — XUMHYECKUX
MEXIUCUUIUIMHA | TIPOLECCHI B | ONMCAHUS ABWXKEHUS | CBOMCTB JJIs
PHBIE CBSI3U opraHu3Me KUJKOCTU B MOHUMAaHHUS U
(buzuky ¢ OpraHu3Me; OTIUCaHUS
JpYTUMH MOJIEKYJISIPHOM pOJIK B )KMBOM
JUCHUILTMHAMU. buzuku u opraHusmMe
TEPMOIUHAMUKH -
MIPOLIECCOB
muddy3uu u
TEPMOIMHAMUYECKH
X CBOWCTB MeMOpaH;
ANEKTPOCTATUKH -
OHOAIEKTPUYECKIX
MOTEHIIUAJIOB U
ANEKTPUUECKUX
B3aMMOJCHCTBUM;
ANEKTPOIMHAMHKH —
pacnpocTpaHeHuUs
AIEKTPOMArHUTHBIX
BOJIH U
ANEKTPUUECKUX
TOKOB
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2. CTpyKTypa u coaepxkaHue AUCHUILIMHBbI «buodgu3nvyeckne OCHOBBI
JKMBBIX CHCTEM»
2.1 PacnpenesieHue TPyA0eMKOCTH JUCHMILIMHBI 110 BUIaM padoT

OO6mas TpyIOEMKOCTh JUCHUIUIMHBI COCTaBISET 2 3a4eTHBIX €AuHUIL, (72
aKaJeMUYECKHUX YacOB, U3 HUX 42 ayAUTOPHBIX).

Bun yae6HO#I paboThI Bcero CemecTpbl
4acoB (uackl)
8
KonTakTHas padora, B TOM YHCJI€:
AyIMTOpHBIE 3aHATHS (BCEro): 42 42
3aHsATHs JIEKIIMOHHOTO TUIIA 22 22
JlabopaTopHble 3aHITHS 20 20

3aHATHS] CEMUHAPCKOTO TUIA (CEMHUHAPBI,
MPaKTHYSCKHUE 3aHSTHS)

HNuas koHTaKTHas1 padora:

KonTposas camoctosarensHoi padotsl (KCP) 2 2
IIpomexyrounas arrectauus (MKP) 0,2 0,2
CamocTosiTeIbHAs paboTa, B TOM YHce:
Kypcosas paboma - -
IIpopabomxa yuebnozo (meopemuueckozo) mamepuana 15 15
Buvinoanenue unoueudyanvHulx 3a0anuii (n0020moeKa 48 48
coobwenull, npeseHmayuti) ' ’
[ToaroroBka K TEKyIeMy KOHTPOJTIO 8 8
KoHTpoJib:
[ToaroToBka Kk sK3aMeHy - -
OO0mas TpyA0eMKOCTh yac. 72 72
B TOM HCJIe KOHTAKTHAs |, 42 44.2
padora
3a4. e 2 2

2.2 CTpyKTypa IUCHHUIINHBI

Pacnipenenenue BuoB yueOHOM pabOTHI M UX TPYIOEMKOCTH TI0 pa3jieiam
JTVCUUTUIAHBI.

Pa3nesbl IMCHUILIUHBI, H3y4aeMble B 5 cemecTpe

OcHOBHBIE pa3acjabl TUCHUILIMHBI?

Ne HaumeHnoBanue pasziesnon KonnyectBo yacos
paszzaena Bceero | Aynutopnas pabota | CamocrostenbHas
J I13 JIP pabora
1 2 3 4 5 6 7
1 Bgenenue B 6Mopu3uky 4 2 2
2 TepmoanHamuka 10 4 4 2
OMOJIOTUYECKHUX MPOIECCOB




Kunernka GMOJIOTHYECKUX 12 4 4 4
IPOIIECCOB

buoduszuka meMOpaHHBIX 11 3 4 4
IIPOIIECCOB

MonenupoBanue 11 3 4 4
onopu3nIecKux

IPOIIECCOB

buodusuka MBIIIEYHOTO 11 3 4 4
COKpAIEeHUs

DNEeMEHTHI PaTuaIllMOHHOM 6,8 3 3,8
onohuzrku

Bcero 22 20 27,8

2.3 Copnep:kaHne pa3aeioB AUCHUIIHHbI:

2.3.1 3angaTnda JeKIUMOHHOI0 THIIA

Ne | HaumeHoBaHue Copep:xanue pasaena dopma TeKylero
n/n | pa3neia KOHTPOJIsI
1 Beenenue B 6nodusuky | IIpenmer u 3agaun 61opu3uku. KoHnTtposbHas
buonoruueckue u puznyeckue pabora,
MIPOIIECCHI H 3aKOHOMEPHOCTH B KUBBIX | TEXHUYCCKUH OTUET
cuctemMax. MeToJ0I0rn4ecKue 1o 1abopaToOpHBHIM
BOIPOCHl Onodusuku. Mcropus pabotam
Pa3BUTHS OTEYECTBEHHOM OMODHU3UKH.
Makpomosekyna Kak OCHOBa
OpraHu3aIui OMOCTPYKTYP.
[TpocTpancTBeHHass KOH(GUTYpaLUs
OMOTIOUMEPOB. Y CIIOBUS
CTAOMIIBHOCTH KOH(PUTYpALHH
MaKpPOMOJIEKYI.
2 TepMmoauHamuka [1epBblii 3aKOH TEPMOAMHAMUKHU WUITH KonTposbHas
OMOJIOTUYECKHUX 3aKOH COXpaHEeHHs U MPEeBPaLCHUS pabora,
MPOIECCOB sHepruu. Bropoii 3akoH TEXHUYECKUN OTUET
TepMoIuHaMuKu. [IpuMeHnMocTh o 1abopaTopHBIM
BTOPOTO 3aKOHA TEPMOJIUHAMUKHU K paboTtam
ouocucremam. Bropoii 3akoH
TEPMOJUHAMHKYU B OTKPBITHIX
cuctemax. CBs3b U3MEHEHUS SHTPOIIUH,
C IPOTEKAIOUIMMH B HE
HEOoOpaTUMBIMU MPOIIECCAMHU.
TepMoarHaMHuUECKOE CONPSIKEHNE
npoueccoB. CootHomeHnus OH3arepa.
Teopema [lpuroxuna.
3 Kunertuka OYHKIIMOHUPOBAHUE IIEIIOCTHON KonTpompHas
OMOTOTUYECKHIX OMOJOTUYECKON CUCTEMBI. pabora,
IIPOLIECCOB Cunepruueckue 3¢(HeKTsl. TEXHUYECKUN OTUET

Kunernueckuii moaxoa. ABTOHOMHAS
WJIM CTAllMOHApHAs CUCTEMA.

10 J1a00PaTOPHBIM
pabotam
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Y CTONYMBOCTD CTALIMOHAPHBIX
cocTtostHui. MccienoBanne noseaeHus
CUCTEMBI, MOJIEITUPYEMOM

Qg depeHInanbHBIME YPaBHEHUSAMU.
KauecTtBeHHOE uccnenoBanue
KWHETHYECKHX cucteM. budypkanuu.
Bbproccenarop. buosornueckue
Tpurrepsl. Kunetnka ¢pepMeHTaTUBHBIX
npoueccoB. Kunernka
(epMEHTATUBHBIX MTPOIECCOB

buodusuka
MeMOpaHHBIX
MIPOLIECCOB

CrpykTypHO-(yHKIIMOHATIbHAS
opraHu3aIus OMOJOTHUYECKUX
meMmOpaH. Kietka kak anemeHTapHas
xuBas cucteMa. CTpoeHHE KIETKA U
O6uonornuecknue MeMOpanbl. OCHOBHBIE
(GyHKIMM OMOJIOTUYECKUX MEMOpaH.
Pa3BuTHe npencraBieHui o
CTPYKTYpPHOI Opranuzanuu mMemOpaH.
MonekynsapHas OpraHu3anus
o6uonornueckux memopas. Cocras
o6nomemOpan. Bona kak coctaBHOM
anemeHT bmomemobpan. CTpykTypa
BOJIbI B OoMeMOpaHax. MexaHnueckue
cBolicTBa MeMOpaH. Ympyras
NOTeHLUaIbHas dHeprus. Moaynb
MOBEPXHOCTHOTO U30TEPMHUUECKOTO
cxartus. [loBepXHOCTHBIN MO
YIPYTrOCTH NPU CABUre. YIPYrocThb
IUIOCKUX OUCIOWHBIX JTUITHIHBIX
MeMOpaH.

TpaHcOpT BEIIECTB Yepe3
ouonorudeckue MeMOpanbl:[laccuBHBIN
TPAHCIIOPT BEUIECTB Uepe3
OrnomMeMOpaHbl. XUMUYECKUN U
INEKTPOXUMUYECKUHN TOTEHIUABI.
Knaccuduxaius BUI0B 1aCCUBHOTO
tpancnopra. I[Ipocras nuddy3us
HERJIEKTPOJIUTOB. 3aKoHbI DHKa.
[IponumaeMocTh 1 KO3PHUIIUCHT
muddys3uu. Hecraimonapuas
muddysus. Auddysus uepes mopsl.
Hounbie Hacocsl. Yuactue AT®a3 B
AKTUBHOM TPaHCIOPTE MOHOB Uepe3
OMOJOTHYEeCKHEe MEMOpaHBI.
DKBUBaJICHTHAs CXeMa aKTUBHOTO
TpaHCHOpTA.

buosnexTpuyeckrue NOTEHIMANbL:
[ToTenuman nokos.
Onextpoaupy3MOHHBINA TPAHCTIOPT
MOHOB uepe3 MeMOpany. [loTeHnuan
Hepucra. YpaBuenue I 'enaepcona.
[TpuGnnxeHne NoCTOSHHOTO MOJISL.

KontponsHas
pabora,
TEXHUYECKUN OTUET
10 J1abopaToOpHBIM
pabotam
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VYpaBHenue ['onpamana mis
MeMOpaHHOTo noTeHuana. [lorennuan
nerctBus. M3Mepenune noTeHunajioB B
BO30yIMMBIX MeMOpaHax. MloHHbIE
TOKHM B MeMOpaHe akcoHa. MeTo[
¢uKcanuy NoTeHIHANA.
DOKBHUBAJICHTHAsI 3JEKTPHYECKAs CXeMa
MeMOpaHsbl. Pa3enenne MeMOpaHHOTO
TOKa Ha KOMITOHEHTHI.
PacnpocTpaneHne HEPBHOTO UMITYJIbCA
BJI0JIb BO30OYAAUMOTO BOJIOKHA.
KaGenbHble cBOMCTBa HEPBHBIX
BOJIOKOH.

MonenupoBanue
OropU3NIECKIX
MIPOLIECCOB

3aKOHOMEPHOCTH MPOIIECCOB

T y3un B OMOTKaHAX JUIsl OMHAPHBIX
¥ MHOTOKOMITOHEHTHBIX CUCTEM.
MerTomp! penieHus: ypaBHEHUS
mdpoys3uu (merog Pypbe, METO
Jlannaca, ypaBuenue I[lyaccona).
I'pannunsle ycnosus. 1-1, 2-9 u 3-1
KpaeBble 3a1aui. CMelIaHHble KpaeBble
3a7a4M. 3a/1a4d C HEOJTHOPOIHBIMU
TpaHUYHBIMHU YCIOBUSMH. Y paBHEHHUE
b dy3un ¢ nepeMeHHbIMU
koddpurmentamu. Henmnelinsie,
HECTAllMOHAPHbIE YPaBHEHUS
MacconepeHoca. Pa3HOCTHbIE CXeMBI
pelIeHNs] ypaBHEHHUS
muddy3un.MaremaTudaeckoe
MOJIeJINPOBaHKE MTPOLIECCOB
pacnpocTpaHeHus TeIula B ONOTKAHAX

KontponsHas
pabora,
TEXHUYECKUN OTUET
1o J1abopaToOpHBIM
pabotam

buodusuka mpimednoro | OCHOBHBIE THIIBI COKPATUTEIBHBIX U KounTpombHas
COKpaIleHUs NOJIBIKHBIX cucteM. CTpyKTypa u pabora,
(GyHKIIMOHUPOBAHKE MOTIEPEYHO- TEXHUYECKUN OTUET
M0JIOCATON MBIIIIBI TO3BOHOYHBIX. o 1abopaTopHBIM
buomexanuka MpImubl. [IpuHIMIBL paboTtam
npeoOpa3oBaHUs SHEPTUH B
MEXaHOXUMUYECKUX CUCTEMAX.
TepMmoarHaMHUUECKUE, JHEPTETUUECKUE
Y MOLTHOCTHBIE XapaKTePUCTUKU
COKpaTUTENbHBIX cucTeM. Teopuu
MeXaHH3Ma MBIIIEYHOTO COKPAIICHUSI.
DNeMeHThI OcHOBHBIE XapaKTepUCTUKU u3ydeHus: | KoHTposbHas
paguanmoHHOM U ero OMOJIOTMYECKOil aKTUBHOCTH. pabora,
ououznKu buonornuecku 3KkBUBalIeHTHAs /103a. TEXHUYECKUN OTUET

EcrecTBeHHBIE HCTOYHUKHU PAJUALIAH.
[IepBuuHbIE peakuy NOpaKEHUs
JKUBOM TKaHHU. Paamoims BOOBI.
Pagnonn3s opranndeckux MOJIEKysl

10 J1ab0PaTOPHBIM
pabotam




2.3.2 3aHATHA CEMHMHAPCKOI0 THIIA

3aHATUSA CEMUHAPCKOIO THUIIA HE TPEAYCMOTPEHBL.

2.3.3 JlabopaTopHbIe 3aHATHS.

Ne dopma
n/n | HaumeHoBaHue pa3jeia Haumenosanue 1agoparopubix TEKYIIETO
pador KOHTPOJIS
1 | Beenenue B 6Mopuzuky Nel BBenenue B Onopu3uKy TEXHUYCCKUH OTYET
110 J1JaOOpaTOpPHBIM
pabotam
2 | TepmoauHaMuKa No2 TepmonnHamuka TEXHUYCCKUM OTUET
OMOJIOTHYECKUX GHOIOrMYECKUX IIPOLIECCOB 10 JJaOOPAaTOPHBIM
fipotieccos Ne3 UccnenoBanue pabotam
OpPraHNUYECKUX MOJIEKYII
3 | Kuneruka Ne4 CDyHKL[I/IOHI/IpOBaHI/Ie TEXHUYCCKUM OTUET
OMOJIOTHYECKUX OHOJIOIMUECKON CHCTEMEL 10 JTa0OPATOPHBIM
TpOHECCoB Ne 5 Kunetnka OMOJIOTHYECKUX paboTam
mponecCcoB
No6 CranmoHapHbIi€ COCTOSTHUS
ouocucTeM
4 | buodpusuka memOpanusiXx | No 7 Bruojornueckue M€M6paHI>I TEXHUYCSCKUHM OTUET
HpoIeccoBs Ne 8 Mexauuueckue cBOiiCTBa 1o J1200PATOPHBIM
MeMGpan pabotam
No 9 TTaccuBHBINM TpaHCTIOPT
BCHICCTB 4UCPC3 OHOJIOTHYECKUE
MeMOpaHbI
NelO AxTHBHBINM TpaHCTIOPT
BCHICCTB 4UCPC3 OHMOJIOTHUYECKUE
MeMOpaHbI
Nell buodusuueckoe
HCCIIeJOBaHNe MEMOpaH
5 | MoaenupoBanue Nel12 MopenupoBanue TEXHUYECKUH OTUET
onoduznueckux 6HO(H3HIECKUX IIPOLIECCOB 1o 1abopaToOpHBHIM
fiponeccos Nel13 MopenupoBanue paGotam
OMOJIOTHYECKUX CHCTEM
6 | buodwusuka MbIIeYHOTO No 14 BHO(bI/I?,I/IKa MBIIIIEYHOTO TEXHUYECKUH OTUET
COKpAIICHUS COKpALICHHUS 110 JJAOOpaTOPHBIM
Ne 15 DnexTpoxumudeckuii padoram
OTEHIUAJI
7 | DaeMeHTHI Ne 16 DiaeMeHTBI pa,HHaHHOHHOP'I TEXHUUYECKHUIN OTUET
panuanMoHHON 6rohU3UKH 1o J1a00paTOPHBIM
610 uznKu pabotam
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2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl - HE TPEAYCMOTPEHBI.

2.4 Ilepeyensn y4eOHO-MeTOAMYEeCKOro odecnieueHust IS
CaAMOCTOSITeJIbHOM PadoThl 00Yy4AKOIIUXCH M0 JUCHUILINHE (MOXYJIIO)

No Bux CPC [Tepedyenn yueOHO-METOIUUECKOTO OOCCIICUCHH S TUCIIUILIHBI
) 10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paboThl
[IpopaboTka .
1 | Teopernueckoro Metonuyeckiue peKOMEHJAUMHU [0 OPraHu3allid  CaMOCTOSITENbHOM
pabotsl crynenTos, ®I'bOY BO «Ky6I'V», 2012. - 33 c.
Marepuana
1. BymeneBa FO.M. Kak npaBuibHO HamucaTh pedepaT, KypCOBYIO U JIU-
IJIOMHYI0 paboThl: YdyeOHOoe mocobue st 0akamaBpoB [DIIEKTPOHHBIHN
pecypc]: yueb. mocobue — DnektpoH. AaH. — M.: [lamkoB u K, 2016. —
140 c.
9 Pedbepar https://e.lanbook.com/book/93331.
2. KysuenoB W.H. Pedeparbl, KypcoBble U AWUIJIOMHBIE pPAaOOTHI.
Meroaunka moaroToBku U odopmiieHus [DIEeKTpOHHBIN pecypc]: yueol.
nocobue — DnekTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[loarotoBka | Beinerskanuna A.O. JlenoBble U HaydHble Ipe3eHTALMH [DIEKTPOHHBIN
3 MpEe3eHTANN | pecypc]: ydeOHoe mocodue — DnexTpoH. maH. — M., bepnun: dupexr-
0 TeEME Memnma, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view red&book_id=446660.

Y4eOHO-METOIMYECKUEe MaTepuaibl JJiI  CAMOCTOSITENBHOW  paboThl
oOydJaromuxcs U3 Yuclia UHBAIMUIOB U JIUI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3nopoBbst (OB3) npenoctasisitorcs B ¢popmax, aaiTUPOBAHHBIX K OTPAHUYCHUSIM
UX 3JI0POBBSI U BOCTIPUSITHS HHPOPMAIIUH:

JJist Ut ¢ HApYIIEHUSIMU 3PEHUS

— B Ie4aTHOM (hopMe yBEITHUYEHHBIM MIPUPTOM,

— B (hopMe IEKTPOHHOTO JOKYMEHTA,

JIjist ut ¢ HApYIICHUSIMU CITyXa:

— B TIeYaTHOU opme,

— B (hopMe IEKTPOHHOTO TOKYMEHTA.

JJist Ut ¢ HApYIIEHUSIMU OTIOPHO-/IBUTATEIHLHOTO ariapara;

— B TIeYaTHOU opme,

— B (hOopMe IEKTPOHHOTO JJOKYMEHTA,

JlaHHBI TIepeYeHb MOXXET ObITh KOHKPETHU3UPOBAaH B 3aBUCHMOCTH OT
KOHTUHI'€HTa 00 y4aron[uXxcsl.

3. O0pa3oBarejbHbIE TEXHOJIOTUH
Bonpmiass 4yacTh JEKIMM M MPAKTUYECKHE 3aHATHA TPOBOMSTCA C
HCTOJIb30BAaHUEM JIOCKH W CIIPABOYHBIX MaTepuaiaoB. J[JIsi mpoBeaeHUsT MEHbIIEH
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YaCTU JICKUMOHHBIX 3aHATUM HCIOJB3YIOTCS  MYJbTUMEIUWHBIE CpPEICTBA
BOCIIPOM3BEAECHUS  AKTUBHOIO  COAEPKMMOrO, IO3BOJIAIOLIETO  CIIYLIATENIO
BOCIIPUHUMAaTh OCOOEHHOCTH H3y4daeMoM npodeccuH, 3a4acTyl0 HWIrPAIOIINe
pEelIAoNIyl0 poJib B MOHMMAaHUM U BOCHPHUATUH, a TaK Xe (POPMUPOBAHUU
npodeccuoHaIbHbIX KOMIIETEHLIUH.

[Io wm3yyaemMOl IHUCHMUIUIMHE CTYAEHTAaM NPENOCTABIIETCS BO3MOXKHOCTh
OTKpBITO MOJB30BaThcsl (B TOM 4YHCIE€ KOMUPOBATh HA JIMYHBIE HOCHUTEIU
uH(poOpMaIMi) TOATOTOBIECHHBIMU BEAYIIMM JAHHYIO JIUCLHMIUIUHY JEKTOPOM
MaTeprajiaMy B BUJE AIEKTPOHHOTO KOMIUIEKCA COMPOBOXKIECHUS, BKIIIOYAIOIIETO B
ce0si: DJIEKTPOHHbIE KOHCHEKThl JIEKUMM; 3JIEKTPOHHbIE BapUaHThl Y4eOHO-
METOJIMYECKOTMX MOCOOMM JJis BBINOJHEHHS JIAOOPATOPHBIX 3aJaHMM; CIHUCKHU
KOHTPOJIBHBIX BOIIPOCOB K Ka)J0W TEME U3y4aeMOoro Kypca.

[Ipu peanuzauuu y4eOHOM pabOTHI MO OCBOCHMIO Kypca «buodusnueckue
OCHOBBI KHUBBIX CHCTEM)» MCIOJIB3YIOTCSI COBPEMEHHbI¢ O0Opa3oBaTe/IbHbIC
TeXHOJIOTHH:

° UH()OPMaIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH,
° MIPOEKTHBIE METObI O0yUCHHS,
° UCCJIEIOBATEILCKUE METO/IbI B O0yUYCHUH;

VYcnemHoe OCBOGHHME Marepuajga Kypca IpearnoiaraeT — OOJBIIYIO
CaMOCTOSITEIbHYIO paboTy 0aKagaBpOB U PYKOBOJICTBO ATOM pabOTOM CO CTOPOHBI
MPENoaBaTECH.

CamocrosiTenbHass paboTa CTYJIEHTOB SBISETCS HEOTHEMJIEMOM YacThiO
nporecca moAroToBku. Ilox camocTosTenbHON pabOTOM MOHUMAETCS 4YacTh
y4eOHOUM TMIaHupyeMod paboThl, KOTOpas BBIMNOJHSIETCS IO 3aJaHUI0 U TpHU
METOJIMYECKOM PYKOBOJICTBE IpENojiaBarelisi, HO 0€3 €ro HemnocpeJACTBEHHOIO
y4acTHsl.

CamocrosiTenbHas paboTa HamnpaBlIeHa Ha YCBOGHHUE CHCTEMbl HAYYHBIX U
npodeccroHaIbHbIX 3HaHUH, (HOPMUPOBAHKS YMEHUM M HABBIKOB, MMPUOOPETCHUE
OmNbITa  CaMOCTOSITEIBHOM  TBOpueckod  npestenbHocTH. CPC  momoraer
dbopMUpOBaTh KYyJIbTYpY MBIIUICHUS CTYACHTOB, PAaCHIUPITh MO3HABATEIHHYIO
NEeATENbHOCTb.

Bunpl camocTosiTennbHON paboTHI 1O KYpCY:

@) no yenam: MOArOTOBKA K JIEKIIUSAM, K U”TOTOBOMY KOHTPOJIIO.

0) no xapaxkmepy padomwl: V3y4€HUE JIUTEPATyphl, KOHCIEKTa JIEKIU;
MOUCK JIUTEPAaTypbl B OHUOIMOTEKE; KOHCIEKTUPOBAHHE PEKOMEHIYEMOW st
CaMOCTOSITEIILHOTO U3YUYEHUSI HAYYHOU JINTEPATYPHI; pELICHUE 3a7a4, TECTOB.

o B TeueHue cemecTpa CTYIEHTHI BBIIOJIHAIOT 3aJaHUs, yKa3aHHBIE
MPEIOIaBaTEIIEM.

B xozme neKUMOHHBIX U J1a0OpPAaTOPHBIX 3aHATHH MpearoiaraeTcs
MCIIOJIb30BaHUE KOMIBIOTEPHBIX TEXHOJIOTHM (IIPE3EHTALIMH 110 HEKOTOPBIM TEMaM
Kypca).

B ydeGHOM mporiecce MCMONB3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIC (OPMBI
MPOBEJCHUS 3aHSATUIM: METOJ MPOEKTOB, METOJ IMOUCKA OBICTPBIX PEHICHUN B
rpyIne, MO3roBOM WITYpPM.
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I/IHTepaKTI/IBHBIC TCXHOJIOTMH, UCITIO0JIB3YCMBIC ITPHU U3YUCHUN JUCHUITIIMHBL

Cemectp Bun 3ansTus Hcnone3yemble HHTEPAKTUBHbIE KomnuecTBo
(JI, TP, JIP) 00pa3oBaTeNIbHBIC TEXHOJIOTUHI 4acoB
7 JI METOJ] IPOEKTOB 1
JIP METO/I MOMCKa OBICTPBIX pelIeHui B rpynme, | 1
MO3rOBOM IITYpM
Hmoeo: 2

I/IHTepaKTI/IBHOCTB noaadyn Marcpualia nmpeamnoara€t He TOJbKO
BSaHMOHCﬁCTBHH BUJa «IIpCrioaaBaTCiib - CTYACHT» U «CTYACHT - IPCIIOAaBaTCIIb),
HO U «CTYACHT - CTYACHT».

K HMHHOBAIITMOHHBIM TCXHOJIOTHAM, HUCITIOJB3YCMBIM B IMPCIIOJaBaHUU
AUCTUIIIIMHBI, OTHOCATCA CICAYIOIUC TCXHOJIOTUN:

Juckyccus
B0O3MOKXHOCTP ~ IMCKYCCHM  MPEAIONAracT yMEHHE  BBICKA3aTh

COOCTBEHHYIO WJCI0, MPEAJIOKUTh CBOW MYTh pELIEHUs, apryMEHTHPOBAHO
OTCTanBaTh CBOK TOYKY 3PEHUS, CBA3HO M3Jararb MbIicau. Ilosie3Hsl cinenyromue
3aJJaHUs: COCTaBJIECHHE IJIaHA PELICHU 3a7ja4l, TOMCK APYroro crnocoda peueHus,
IPOBEJICHNE BBIKJIAJ0K B OOpPaTHOM MOPSIIKE, pACCMOTPEHUE 3a/1ay C JIMITHUMU U
HEJOCTAIOIIMMHU JTAHHBIMU, peQepaTuBHbIC UM TBOPUYECKHE JOKIAbl CTYJACHTOB:
(GparMeHT TEOpEeTUYECKOTO MaTepualia, WHTEPECHBIH MpUMEpP, HEeCcTaHIapTHAs
3amada. CTyoeHTaMm MpeajaraeTcs CpaBHUTh W IPOAHAIM3UPOBATH BapHAHTHI
pelieHus, o0CyIuTh T0KIa, BbICKa3aTh CBOE MHEHHUE, 3a7aTh BOIIPOCHI.

Bonpocsl, BEIHECEHHBIE HA JUCKYCCHIO:

1. CocraBiieHHE TUTaHa ¥ TIOUCK PEIIeHUs 3aa4u.

2. Pemenue 3amau pa3auyHbIMU CrIOCOOaMMU.

3. B3anmHass u camomnpoBepka 3HAHMK U OOCYXJICHHE TOJYYCHHBIX
PE3YIBTATOB.

4, CamocTosATeNIbHOE COCTaBJICHUE 3a]1a4 110 YKa3aHHOM TeMe.

5. OBnajgeHre TpUEeMaMH ¥ METOJaMH CaMOKOHTPOJIS TPU OOYUYECHUH
MaTE€MAaTHKHU.

NuTepakTuBHBIE METOABI 00YyUeHHS

CyliecTBeHHYI0 MOMOIIb OKa3bIBAIOT CIIEIUAIBHO COCTABICHHBIC
3amanusg (METonUYecKue pa3paboTku, paboume TETpaau) Mo Kypcy, B KOTOPBIX
JAaeTcAd KpaTKOe M3J0KEHUE TEOPETUYECKOM YacTH, MPUBOIATCS pPEIICHUs
TUTIOBBIX TPUMEPOB, MPEIJIAraroTcs 3aJaHus JJisi CaMOCTOSITENIbHOW paboThI
pa3HOro ypoBHS CIOXKHOCTH. CTYIE€HT HMMEET BO3MOXKHOCTb O3HAKOMHUTHCS C
TEOPETUYECKUM MaTEepUajoM, pa3o0paThCs B MPEIOKEHHOM PEIIEHUU TUIIOBOTO
puMepa, 3aTeM CaMOCTOSITENLHO PEIINTh 3a1aun. Bee 3To:

- TO3BOJIAET KaXJAOMY CTYAEHTY TMEpPEeUTH OT MAESTEAbHOCTH O]
PYKOBOJCTBOM TMIpPENoOJaBaTeNsi K CaMOCTOSITEIbHOM M JaeT BO3MOXHOCTh
MPOBEJEHUS CAMOKOHTPOJIS;

- OBbIIAET 3(PPEKTUBHOCTh U KAYECTBO O0YUYEHUS;

12
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- obecneyMBaeT MOTHBBI K  CaMOCTOSATEIbHOM  MO3HABaTEIbHOM
NEATEIIbHOCTH;

- crocoOCTBYET yriayOJIeHUI0 MEXKIIPEIMETHBIX CBSI3€H 3a CUET MHTErPaLUU
MH(OPMAIMOHHON U IPEIMETHOM MOATOTOBKH.

Jnga i ¢ OrpaHMYEHHBIMUM BO3MOXHOCTSAMHU 3I0POBbsSl INIPENYyCMOTpPEHA
OpraHu3alus KOHCYJIbTAIMKA C UCTIOJIb30BAHUEM BJIEKTPOHHOM ITOYTHI.

4. OHCHO‘leIe cpeacrea AJd TEKYIIEro KOHTPOJIA YCHIEBAEMOCTH M

MPOMEKYTOYHOU aTTeCTAUM

4.1 ®oHJ OLIEHOYHBIX CPEICTR /JIsl MPOBeeHUs TeKYylleil aTTecTallu

O0s3aTenbHBIMU MPY U3YUYEHUHU AUCIUIUIUHBL SBISIOTCS CIEIYIOIINE BUIbI
CaMOCTOSITEIILHOM paboOTHI:

- pa300p TEOPETUYECKOr0 MaTepHraia 1o NoCOOUSIM U KOHCIIEKTaM JICKIIHIA;

- CaMOCTOSITENIbHOE U3YUYEHHE YKa3aHHBIX TEOPETHUECKUX BOMIPOCOB;

- pelieHue 3a1a4 rno TeMam.

JlaGopaTopHble 3aHATUA

Nol BBenenue B 6nohH3UKY

1.  Merononoruyeckue BOMPOCH OMOPU3UKH
2. Hcropus pazputus 6uodusuku
3. MakpomoJiekyiia Kak OCHOBa OpTraHH3alui OMOCTPYKTYP

No2 TepmMoanHaMuKa OUOJIOTHYECKUX IIPOIIECCOB

1. [TpuMeHUMOCTH BTOPOTO 3aKOHA TEPMOJIMHAMUKN K OMOCUCTEMAM.

2. Bropoii 3aKk0H TEpPMOAVHAMUKYN B OTKPBITBIX CUCTEMAX.

3. CBs13b U3MEHEHUS PHTPOINH, C IPOTEKAIOIIMMH B HEH HEOOPATUMBIMH
IIPOLIECCAMH.

4, TepMoaMHAMUYECKOE CONPSKEHUE MPOLIECCOB.

No3 HccrenoBanne OpraHun4eCcKuX MOJIEKYII

1. MeTronpl  HU3y4yEHMST  TEPMOJMHAMHUYECKUX  CBOMCTB  MHPOCTHIX
OPraHUYECKUX MOJICKYIIL.
2. [IpumMeHeHE METOI0B TEPMOXUMHUHU JJIsI HUCCICHOBAHUSA PEaKIHNN

OKHUCJICHHA OPTraHNYCCKHUX MOJICKYJL.
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3. UccnenoBanne (HakTopoB CTAOMIBHOCTU CTPYKTYpbl M (DU3UKO-
XUMHAYECKUX CBOMCTB OPraHUYECKUX MOJICKYJT

No4 OVHKIIMOHUPOBAHUE OMOJIOTHUYECKON CUCTEMBI

1 IlemocTtHas OMoIOrMYECKas CHCTEMA

2 Cunepruueckue 3QQGeKTol.

3. Kunernueckuit noaxon.

4 ABTOHOMHAS WM CTallUOHApHAs CUCTEMA.
3) Y CTOWYUBOCTD CTALMOHAPHBIX COCTOSHUMU.

No 5 KnHeTtnka OMOJIOTMYECKUX IIPOIIECCOB

1.  Hccnenosanue MOBEACHUS CUCTEMBI, MOJIETUpyeMOi
¢ depeHnanbHBIMU YPaBHEHUSAMH.

2. KauecTBeHHOE uccienoBaHne KUHETUYECKUX CUCTEM.

3. buonoruveckue Tpurrepsl.

4, Kunernka ¢epMeHTaTUBHBIX TPOIIECCOB.

S. Kuneruka ¢epMeHTaTUBHBIX MTPOIIECCOB

Ne6 CranimoHapHbBIE COCTOSHUS OMOCHCTEM

1. MHOKECTBEHHOCTb CTaIlMOHAPHBIX COCTOSHUM.

2. buoniornueckue TpUITEpHl, CUIOBOE U MAPAMETPUUECKOE
NepEeKIIIOUeHNE OMOJIOTMYECKOTO TPUTTEPA.

3. Mogens OHOIOTHYECKOTO OTOOpa U3 JIBYX pPaBHOIPABHBIX
AHTAarOHUCTHUYECKHUX BUJIOB.

4, MHOXeCTBEHHOCTD CTalMOHAPHBIX COCTOSTHUH B

(hepMEHTAaTUBHBIX CHCTEMaX C CyOCTpaTHBIM MHTHOUPOBAHUEM

No 7 Buosiornueckre MeMODPaHBI

1. CtpykTypHO-GYHKITHOHATBHAS OpraHu3aIus OMOJIOTHUYECKUX
MeMOpaH.

2. Knerka kak snemeHTapHas »xuBasg cucrtema. CTpoeHUE KIETKH U
Ounonornyeckue MeMOpaHsbl.

3. OcHoBHBIE PYHKITUU OMOJOTUIECKUX MEMOPAH.

4, CoctaB u MOJIEKyJIsipHasl OpraHu3anys OMOJIOTHIECKUX MeMOpaH.

d. Bona kak coctaBHO#l anemeHT OuomemOpaH. CTpykKTypa BOABI B
onomemOpaHax.

No 8 MexaHnnyeckue CBOMCTBA MEMODaH

1. VYrpyras notreHuuagibHas SHEPTHSL.
14
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2. Moaynb NOBEpXHOCTHOI'O U30TEPMUYECKOTO CIKATHS.
3. IToBEpXHOCTHBIN MOJY/b YIIPYTOCTH IIPU CIBUIE.
4, Yupyrocts miIoCKux OUCIONHBIX JIUIHUIHBIX MEMOPaH.

Ne 9 TTaccuBHBIN TPaHCIIOPT BEUISCTB Yepe3 OMOJIOTMYECKHUE MCM6DaHBI

1. XUMUYECKUN U IEKTPOXUMHUYECKUN ITOTCHIUATIBI.
2. Kinaccuduxanys BUA0B NaCCUBHOTO TPAHCIIOPTA.
3. [Ipocras nuddys3us HeanexkrpoauToB. 3akoHsl Puka. [IpoHuraemocTsb

u kod(pbunuent nudpdys3uu.
4, Hecrauunonapuas nuddysus. Auddysus uepes nopsl.

Nol() AKTHBHBIN TPAHCOOPT BEIIECTB Yepe3 OMOJIOTHYECKUE MEMOPAHBI

1. HNoHnHbIE HACOCHI.

2. Yuactue AT®da3 B akTUBHOM  TpPAHCIOPTE HOHOB  4YEpe3
Oounonornyeckue MeMOpaHbl.

3. DOKBUBAJICHTHAsl CXeMa aKTUBHOTO TPAHCIOPTA.

4 buosnekTpuueckue noreHuansl. [loTeHman nokos.

S. Onextpoauddy3noHHBIN TPAHCTIOPT HOHOB Yepe3 MeMOpaHy.

6 VYpasuenue ['onbamana s MeMOpaHHOTO MOTEHITMAIA

Nell BI/IOd)I/ISI/I‘IGCKOG HCCJICAOBAHHUC M€M6DaH

1. N3mepeHre MOTEeHIMANIOB B BO30YIUMBIX MEMOpaHax.

2. HNonnsie Toku B MeMOpaHe akcoHa. MeTo1 ¢hukcalmy noTeHuuana.

3. OKBHUBaJICHTHAs  DJIEKTpUuYeckas cxema MemOpanbl. Paznenenue
MEMOPaHHOTO TOKAa Ha KOMITOHEHTHI.

4, Pacnipoctpanenre HEpBHOTO MMITYJIbCA BJIOJIb BO30OYAMMOTO BOJOKHA.

KaGenpHBIC CBOMCTBA HEPBHBIX BOJIOKOH.

Nol12 MonenupoBaHue OM0MU3HIECKUX TPOILIECCOB

1. 3aKOHOMEPHOCTH TporeccoB AU dy3un B OMOTKAHIX JUIsi OMHAPHBIX
Y MHOTOKOMITOHEHTHBIX CHUCTEM.

2. Meronpl pemienus ypaBHeHust auddysunm (meronm Dypne, meTon
Jlannaca, ypaBaenue Ilyaccona).

3. VYpaBuenue guddy3un ¢ nepeMeHHbIMH  KodhdummeHTamu.
Henunelinble, HeCTalMOHAPHBIE YPABHEHUSI MACCOIIEPEHOCA.

4, PasHocTHBIE cXeMBI penieHus ypaBHeHus: qud y3un.

5. MaremaTudeckoe MOJCIUPOBAHUE TIPOILECCOB PACTIPOCTPAHCHHUS

Teruia B OMOTKAHAX

Nol3 MoneaupoBaHue OMOJIOTHUYECKUX CUCTEM
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1.  OcHoBHbIE ATanbl KOMITBIOTEPHOT'O MOJIETUPOBAHUS
OMOJIOrMUYECKUX CUCTEM Ha MOJIEKYJISIPHOM YPOBHE.

2.  Knaccudukauus moneneit. OCHOBHbIE TPEOOBaHUS K MOJIETISIM.

3. Onpenenenue CTPYKTYypbl MOJIEKYJIBI CesH1206 17007
BUHOTPAJHOIO caxapa, WM JEeKCTpo3a.

4, Onpenenenue cTpykrypsl Mosekyibl CsH;0Os nam pubo3sl.

No 14 buodusrka MBIIIIEYHOTO COKPAIIEHUS

1. OcHOBHBIEC TUIIBI COKPATUTEIBHBIX U MOBUKHBIX CUCTEM.

2. Ctpyktypa ¥  (GYHKIIMOHUPOBAHUE  IMONEPEYHO-TIOJOCATON  MBIIIIIBI
MMO3BOHOYHBIX. bOMEXaHWKa MBIIIIIIBI.

3. Tlpunrune! npeoOpa3oBaHus SHEPTUU B MEXAaHOXUMHUECKHUX CUCTEMAX.

4. TepMonMHAMUYECKHE, DHEPIeTUUYECKHE M MOITHOCTHBIE XapaKTEPUCTUKU
COKpPATUTEIbHBIX CUCTEM.

5. Teopuu MexaHu3Ma MBIIIIEYHOTO COKPAICHHUSI.

No 15 DIeKTpOXUMHAYECKHUNA TOTEHITHNAIT

1. Pouib 3JIEKTPOXUMHUYECKOTO MTOTEHIMAa B TACCUBHOM TPAHCIIOPTE.

2. VonHoe paBHOBecue Ha rpanuiie pa3. ®opmyna Hephera.

3. Mexda3ubpiii 00bEMHBIN CKAa4OK TMOTeHIMana. V3MeHeHWe ToTeHIaa
BOJIM3M rpaHUll pasnuena das.

4. Tlpubnuxénnoe pemenue ypaBuenus [lyaccona-bonpiimana

No 16 DieMeHThl paIruaniMoOHHON O0MohU3nuKNn

1. OCHOBHBIC XaPAaKTEPUCTUKU M3JIYYCHUS U €ro OHOJOTHYECKOM
AKTHUBHOCTH.

2. buonornyecku sKBUBaJICHTHAs J03a.

3. [IepBuuHBIE peakUK NOPAKEHUSI )KUBOW TKAHMU.

4, Panuonus Boabl. Pannonuns opraHudeCcKuX MOJIEKYIT

4.2 ®oHJ OLEHOYHBIX CPEICTB JJIf NMPOBeAeHHUS MPOMEKYTOUYHOM
aTrecTaluu
IlepedyeHb BONIPOCOB, BLIHOCMMBIX HA IK3aMeH

Onpenenenue 6uopu3nku
Ucrtopus 6uoduszuku
3amaun Ouou3nKu
Paznenst Ouoduzuku

TepMoarHamMuKa )KUBOTO 00BEKTa
16
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UTto naet TepMOAMHAMUYECKUN TTOAXO sl (PU3UKH KUBBIX CUCTEM
IToHATHE O BHYTpEHHEN DHEPTUU

ITepBeIil IpUHLIUIT TEPMOJAUHAMUKHU

Bropoii npuHIHN TEPMOAUHAMUKU

OCHOBHBIE MTOHATUSI XUMUYECKON TEPMOJUHAMUKHU
XUMHUYECKUE PEaKIuu MIPU MTOCTOSTHHOM JaBJICHUU U 00BheEME.
DHTaNBIUS

TepMoxuMHUeCcKne ypaBHEHUS

OCHOBHBIE 3aKOHBI TEPMOXUMUU

OHtponusa. HanpaBneHHOCTh XMMUYECKUX pEAKIUN
CBoGojnas sneprus ['n66ca

XUMHUYECKUN TOTEHIUAII

Teopema [Ipuroxuna

OYHKIIMOHUPOBAHUE OMOJIOTUYECKON CUCTEMBbI
KauecTtBeHHOE HUccieq0BaHNEe KUHETUUECKUX CUCTEM
XUMHUYECKOE €TUHCTBO KUBOM MPUPOIBI

[IpocTpaHcTBEHHAs CTPYKTypa MOJIEKYJIbI Oelika
MonekynsipHoe y3HaBaHHE

MeXKIeTOYHbIE B3aUMOACHCTBUS U MEXKKJIETOUHAS! KOMMYHHMKAITUS
[IpocTpancTBEeHHAas opranusaiusi OMONOJIMMEPOB

Kity6ok u riio6yina

BryTpeHHee BpallleHUE U TOBOPOTHAS U30MEPHUS
Kondopmarmonnas sHeprus 6enka

CocTostHre BOJIbI B OMOIIONIMMEpPax

Oco0eHHOCTH TPOCTPAHCTBEHHOM OpraHU3aIllui HYKJIEHUHOBBIX KUCIOT
CrtpykTypa u GyHKIHOHUPOBaHUE OMOIOTHYECKUX MEMOpaH
Jlunamrika MeMOpaH

duznyeckoe cocTosiHue U (ha30BbIe MEPEXOIbI JUMUI0B B MEMOpPaHaX
MojienbHbIe JIUMUTHBIE MEMOPAHbI

Tpancnopt BemecTB yepe3 Ononorndeckrue MeMOpaHbl
[TaccuBHBIN TIEpEeHOC BEIIECTB Yepe3 MeMOpaHy

Huddys3usa. 3akon duka

Oo6neryennas auddys3us

OuibTpanus

AKTHBHBIN TPAHCIIOPT BEILLIECTB

DNEeKTPOreHHbIE HOHHBIE HACOCHI

buoanexrpuueckre noTEHIINAIBI

[Torennman mokos B KJIeTKax

3HaueHUS ANEKTPOXUMUYECKUX MOTEHIINAIOB

YpaBuenue I onpamana

YpaBuenue Tomaca

[Torenman gercrBus

JlokanbHbIE TOKH

OCHOBHBIE MTOCTYJIATBI MOJEIN
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50. XomxkuHa u XaKcin

51. HoHHbIe KaHaJbl KIIETOYHBIX MEMOpaH

52. CoxpaTHUTEIIbHBIE CHCTEMbI MBIIIIEYHO TKAHH

53.  OcHOBHBIE NOJI0KEHNUSI MOJCIIH CKOJIB3SIINX HUTCH

54, buomexaHUKa MBIIIIBI

55. ®dynpameHTaNbHBIC MOHATUS MEXaHUKHU CILJIOIIHBIX CPE]I
56. HccnenoBaHusi XapaKTEPUCTUK COKPAIIAFOITUAXCS MBIIIII]
57. Ku»etnueckue CBOMCTBA MBI

58. IIporecc cokpanieHus KapaAuOMHUOIUTA

59. Knaccudukauus peuentopon

60. PeuentopHbIil mOTEHIIUAT

61. OcCHOBHBIE XapaKTEPUCTUKH M3ITYUYEHUS U €r0 OMOJIOTHYECKON aKTUBHOCTH
62. PaanoakTHBHOCTL BEIESCTBA

63. DOKCHo3uIMOHHAs J03a U DKCIIO3UIIMOHHAS MOIIHOCTH JO3BI
64. EcrtecTBeHHbBIC UICTOYHUKH pauaIluU

65. IlepBHuHBIC peaKIMK MOPAKCHUS )KHBOW TKAaHU

66. Pagnonns BoabI

Kputepnii oueHMBaHNsl YCBOCHHbIX 3HAHMH 00y4aK0IIHXCH

OleHKa  «OTJIMYHO» -  BBICTaBISETCS  CTYJAEHTY, IIOKa3aBIIEMY
BCECTOPOHHUE, CUCTEeMaTHU3WPOBaHHbIC, TIIyOOKHE 3HAHUS y4eOHOM MpOorpaMMBbl
JUCIUIUIMHBL U YMEHUE YBEPEHHO NPHUMEHSATh UX HA TMPAKTUKE TPH PEUICHUU
KOHKPETHBIX 3a]1ay;

OlleHKa «XOpOII0» - BBICTABISCTCS CTYJASHTY, €CJIM OH TBEPAO 3HAET
MaTepHall, TPaMOTHO U IO CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHTh MOJyYeHHbIE
3HAHMS Ha MPAKTHUKE, HO JOIMYCKAET B OTBETE WJIM B PEIICHUM 3aJlady HEKOTOpbIE
HETOYHOCTH;

OlleHKa «y/I0BJIETBOPUTEIBHO» - BBICTABIISICTCS CTYACHTY, MOKa3aBIIEMY
pa3pO3HEHHBIN XapakTep 3HAHUM, HEJOCTATOYHO MPaBHIbHBIE (HOPMYIUPOBKU
0a30BBIX MOHSATUH, HAPYIIEHUS JIOTMYECKOW IMOCIIEI0BATEILHOCTH B H3JIOKECHUU
IpPOrpaMMHOIO0 MaTepualia, HO MPU ITOM OH BIAJEET OCHOBHBIMH pa3eiamMu
y4eOHOM TporpaMMbl B HEKOTOPOM 0OBeMe, HEOOXOIUMOM I JaIbHEHIIIEro
oOydeHHsI 1 MOXKET MPUMEHSITh MOJYYCHHBIC 3HAHUS 10 00pasily B CTaHAApTHOMN
CUTYaIlUu;

OreHKa «HEY/A0BJIE€TBOPUTEIbHO) - BRICTABIISIETCS CTYICHTY, KOTOPBIA HE
3HAeT OOJIbIIIEH YacTH OCHOBHOTO COJIEP)KaHUS YIEOHOU MPOTrpaMMBbI
JTUCITUIUIMHBI, JOMYyCKaeT rpyObie OMHMOKHN B (hOPMYITUPOBKAX OCHOBHBIX MOHITHI
JTUCITUTUTHBI U HE YMEET HCIIOIh30BaTh MOJIYYCHHBIC 3HAHUS TIPU PEIICHUH
TUTIOBBIX MTPAKTUYECKUX 3a71a4.

OneHouHble cpeAcTBa JUIsi WHBAIWAOB W JIUI C OrPAaHWUYECHHBIMU
BO3MOXHOCTSIMH  3JIOPOBBSl  BBIOMPAIOTCS C YYeTOM WX HWHIUBUAYaTbHBIX
MCUXO(PU3NIECKUX OCOOCHHOCTEH.
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— mpud HEOOXOMWMOCTH WHBAIMAAM H JIMIAM C OTpaHUYCHHBIMU
BO3MOXHOCTSIMH  3JIOPOBBSI  TIPEIOCTABIISCTCS JTOMOJHUTEIBHOE BpEeMs IS
MOJITOTOBKHU OTBETA HA DK3aMCHE;

— TMpU TPOBEJACHUU TMPOIEAYPHI OIICHUBAHUS PE3yJIbTATOB OOyUYCHUS
WHBAJUIAOB W  JIMII C  OTPAHWYCHHBIMH  BO3MOYKHOCTSIMH  37IOPOBBSI
MPEeTyCMaTPUBAETCS UCITOJIB30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOIUMBIX UM B
CBSI3M C X UHAUBUIYATbHBIMU 0COOECHHOCTSIMU;

— TP HEOOXOAWMMOCTH JUIA OOYYAIOIIMXCA C  OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI U1 HMHBAJIHUIOB IPOICAYpa OIICHUBAHUS PE3yJbTaTOB
oOy4YeHHsI IO JTUCITUTUTHHE MOYKET IPOBOIUTHLCS B HECKOJIBKO ATATIOB.

[Tpomemypa olCHMBAHUS PE3yIbTATOB OOYYCHHS WHBAIUIAOB W JIUI[ C
OTPaHUYCHHBIMA  BO3MOXXHOCTSMH  37I0POBbSl 110  JUCIUIUITMHE (MOJYIIIO)
npeaycMaTpHBaeT MpeaocTaBieHre nHpopManuu B GopMax, agalnTAPOBAHHBIX K
OTPaHUYCHHSIM MX 3I0POBBS U BOCTIPUSTHS HHPOPMAIIHHN:

JIJIst TUTL ¢ HApYIIICHUSAMU 3PEHUS

— B IICYaTHOH (hOpME YBEITUUYCHHBIM MIPUPTOM,

— B popMe IIEKTPOHHOTO JIOKYMEHTA.

JJIst AT ¢ HApYIICHUSAMU CITyXa:

— B IeuaTHoU opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

JIJIst TUTL ¢ HApYIICHUSMU OTIOPHO-/IBUTATEILHOTO ariapara:

— B IleyaTHOM opme,

— B popMe IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHh MOXET OBITh KOHKPETH3HPOBAH B 3aBHUCHMOCTH OT
KOHTHHTE€HTA 00YJaroIIHXCsl.

d. IlepeyeHb OCHOBHOII W JONOJHUTEJbHON y4eOHOW JUTEpPATYPHI,
HEe00X0UMOi1 1151 OCBOEHM S AN CIUILIMHBI (MOIYJIs1)

5.1 OcHoBHas JuTepaTypa:

1 CawmoitioB, B.O. Meaununckas Ouodusuka : y4eOHHK JJIs BY30B /
B.O. Camoiinos. - 3-e uza., ucnp. u jgoi. - Cankr-Iletepoypr. : CnenJIut, 2013. -
604 c. : Tabi., un. - bubnuorp. B k1. - ISBN 978-5-299-00518-9.
http://biblioclub.ru/index.php?page=book&id=253912.

2 ®enopoa, B.H. KpaTtkuii kypc MeAMIMHCKON U OHMOJIOTHYECKOM
bu3uKH ¢ dIeMeHTaMu peadmimToorur. JIeKIun W ceMuHaphl [DIEKTPOHHBIN
pecypce] : yue6. mocodue / B.H. ®enoposa, JI.A. CtenanoBa. — DIJIEKTPOH. JIaH. —
Mockaa : ®usmatiaut, 2008. — 622 c.

Pexunm noctyma: https://e.lanbook.com/book/2150.

3. buodmsuka [Tekcr] : yueOHO-mMeroamveckoe mocobme / M. T.
Bapeimies, I'. ®@. Konbitos, C. C. [Ixxumak, /1. M. lamkos, H. C. AkuH1i0B ; M-BO
oOpaszoBanus u Hayku Poc. ®@eneparum, Kybanckmii roc. yH-T. - KpacHomap :
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[KyOanckuii rocynapctBeHHblid yHuBepcutet], 2012. - 88 c. : uin. - bubauorp.: c.
83.

5.2 lonoHUTEIbHAS JIUTEPATypa:

1 Kynpsimos, 10.b. Paagumanumonnas Ouodu3uka: paauoyacTOTHBIE U
MUKPOBOJIHOBBIE AJIEKTPOMArHUTHBIE U3NydeHUs [DIEeKTPOHHBINA pecypc] : yueO. /
10.b. Kynpsmos, 10.®. Ilepos, A.b. PyOun. — DnexkrtpoH. ngaH. — Mocksa :
®dusmatnut, 2008. — 184 c.

Pexum JoCTy1a: https://e.lanbook.com/book/2221.

2 Bonbkenmreiin, M.B. buoduszuka [DnekTpoHHbIN pecypc] : yueo.
nocobue — DnekTpoH. nan. — Cankr-IletepOypr : Jlans, 2012. — 608 c.

Pexum J0CTyma. https://e.lanbook.com/book/3898.

3 banesuna, O. II. ®usnonorusa: OMONMOTEHLMATBI U JIIEKTPUUYECKAS
aKTUBHOCTbH KJIETOK : yueOHOe rmocobue s akagemudeckoro 6akanaspuata / O. I1.
banesuna, A. E. laiinykos, U. 10. Ceprees. — 2-¢ uza., nepepad. u gon. — M. :
N3narensctBo IOpaiit, 2017. — 165 c¢. — (Cepus : bakanaBp. AkageMHUeCKU
kypc). — ISBN 978-5-534-04264-1.
https:/ /biblio-online.ru/book/32C8B2F4-7134-4A53-8F04-A40313F1110A.

6. Ilepeuenn pecypcoB HHPOPMAMOHHO-TEJTEKOMMYHHMKAIIMOHHOM CEeTH
«/HTEepHeT?», HEOOXOAUMBIX JISI OCBOCHHS TUCIHUIIINHBI

1. http://www.kubsu.ru/node/1145 - HudopmaiimoHHo-
obOpazoBaTenpHbIN KoMILIekc (oprtan) KyoIl'y.
2. http://e.lanbook.com -  DuekTpoHHO-OMOIMOTEUHAs  CHCTEMa

uznatensctBa «Jlauby. Jloctym: cBoOoanbii (M3 mnokambHOM cetn Kyol'VY);
ABTOPW30BAHHBIN (U3 BHEIIHEN CETH).

3. http://elibrary.ru/defaultx.asp - Hayunas saekTponHas OuOIHOTEKA
eLIBRARY.RU. [locTym: aBTOpu30BaHHbIN (CBOOOAHAS OHJIAWH PErHCTpaIus).

4, http://biblioclub.ru - DNeKTpOHHO-OMOIMOTeUHAs cucrema
«YHuBepcuterckas OuOmmoTexa onyaiHy». JlocTym: cBOOOMHBIN (M3 JIOKATbHON
cetu KyOI'Y); aBTOpr30BaHHbI (13 BHEIIHEHN CETH).

5. http://www.netbook.perm.ru/soj.html -oGpa3oBaTenbHbIi KXypHan Ha
caiiTe Www.issep.rssi.ru;

7. Mertoanueckue YKa3aHUsi A O0y4aWIIMXCH IO OCBOEHHMIO
AUCIHMIIMHBI (MOIYJIS)

CryneHTy HEOOXOAMMO O3HAKOMHUTBCS C TEOPETUYECKUM MaTepHasIoM,
pazo0paTbCs € TMPEIVIOKEHHBIM PEHIEHUEM THUIIOBBIX MPUMEPOB, 3aTeEM
CaMOCTOSITEIbHO PEIINTh NMPUBEAEHHBIC 3a1aul. ECIM CTyJIEHT HE CMOT NOHSATH
MPUBEJICHHBIA B YKa3aHHBIX 3aJayHUKAaX pa300p THUIIOBBIX MNPUMEPOB B TOU
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CTETICHH, YTOOBI CaMOCTOSTEIHLHO HCIIONh30BaTh MPEI0KEHHBIN aarOpUTM IS
pEIICHMS 3aJaHusI, TO OH MOXKET MOJIYIUTh KOHCYJIbTAIIUIO MPEIO aBaTENs.

ConpoBoXJeHIE CaMOCTOSITENbHOW pPa0OThl CTYIEHTOB OPraHMW30BaHO B
cieayomux popmax:

- BBITIOJIHCHHE JIOMOJIHUTEIBHBIX 3aJIaHU B JIA0OpAaTOPHBIX paboTax (1o
UTOTaM BBITIOJIHCHHUS KaXJA0W JabopaTOpHOW pabOTBl CTYICHT COCTABIISICT
noJIpOOHBIA OTUYET, OMHUpAsCh Ha KOTOPHIH JODKEH B Oecene ¢ mMpemojaBaTesieM
MPOJIEMOHCTPUPOBATh  3HAHUE  TEOPETHYECKOTO M IKCIEPUMEHTATBHOTO
MaTepuana, oTHocsmerocss k padore. [lpoBepka 3HaHUil CTyJeHTa OCHOBaHa Ha
KOHTPOJILHBIX BOTIPOCAaX, MPHUBEJACHHBIX B OMHCAHUHM PAOOTHI M JOTOJTHUTEIHHBIX
BOTIPOCaX, KacaroluXcsi COOTBETCTBYIONIUX Pa3/ICIOB JUCIMILIAHEI),

- BBITIOJIHCHHE JIOMAITHUX 33JIaHUH 110 TIPAKTUICCKUM 3aHATHSIM.

- YCBOCHHME W JIONOJHEHWE B pa30UpacMbie pa3[eibl JUCIUIUIHHBI TIPU
NOMOIITM 3HAHWHA TMOJYy4aeMbIX II0 CpPEJICTBAM H3yYEHUS PEKOMCEHIYCMOM
JUTEPATYPHI.

- KOHCYJbTalldd, OPTaHW30BaHHBIC IS Pa3bsICHEHUS TMPOOJIEMHBIX
MOMEHTOB TIPU CaMOCTOSITCIBHOM HM3YYCHHH TEX WJIM WHBIX acIIeKTOB pPa3/ciioB
ycBauBaeMol MH(GOPMAIUHU B JUCIUILIAHE.

B ocBocHMM NMCHMIUIMHBI WHBAJIMJAMH M JUIIAMH C OrPAaHHYCHHBIMHU
BO3MOXXHOCTSIMHM 3JIOPOBBSI OOJIBIIIOC 3HAUYCHHE UMEET WHIUBU/yalIbHAs ydcOHas
paboTa (KOHCYIBTAINH) — IOTIOJTHUTEIHHOE pa3bsiCHEHNE YIeOHOTO MaTepHara.

WupuBunyanbHble KOHCYJIbTAIlMM 1O MPEIMETy SBJISIOTCS  BaKHBIM
(dakTOpOoM, CHOCOOCTBYIONIMM HWHAMBHIYyAIH3AllMA OOYYEHUS W YCTAaHOBIICHHUIO
BOCIIUTATEIFHOTO KOHTAKTa MEXTy TIPEIoaBaTesieM U 00 yJaronuMCsl HHBAIHIOM
WJIY JIAIIOM C OTPaHUYCHHBIMH BO3MOXXHOCTSIMU 3]IOPOBBSI.

8. Ilepeuenr uHGPOPMANMOHHBIX TEXHOJOTHH, HCIOJb3yeMbIX IPH
OCYIIeCTBJIEHUH 00Pa30BaTEJIbHOI0 MPOLECCA MO AUCHHUILIMHE (MOYJ/II0) (IpHU
He00X0IUMOCTH)

8.1 Ilepeyenb HEOOXOAUMOTO IPOTPAMMHOI0 00eCIIeYeHUs
He tpebyeTcs.

8.2 Ilepevyenp He0OXO0AUMBIX HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
He tpebyeTcs.

9. MaTepuajibHO-TeXHUYeCKas 0a3a, HE00X0AUMAasA ISl OCYIIeCTBJICHUS
o0pa3oBaTeJIbHOTO NMpoLecca Mo JUCHUILTIHHE

MaTepI/IaHLHO -TeXHUYECKOe oOecreueHue JUCIHHUITIIINHBI

Ne Bun pabot
(MOZyJs) U OCHAIIEHHOCTh
1. 3aHATUSA JEKIHMOHHOTO | YueOHas ayUTOpUs Ul IPOBEICHHs 3aHATUH JIEKIHOHHOTO
THUIIA tuna ayz. 201C, ocHaleHHas Npe3eHTalMOHHON TEXHUKON

(mpoexTop, 9KpaH, HOYTOYK) U COOTBETCTBYIOILIUM
nporpammubsIM oOecnieuenueM (I10).

21




22

JlaboparopHbie pabOTHI

VYuebHast ayquTopHs Ui IPOBEACHUS Ta00PaTOPHBIX padoOT
ayn. 3312C, 14C, ocHameHHOe 1a00paTOPHBIM
000py/IOBaHUEM.

I'pymnmoBsie Aynutopust Ne 209C

(MHIMBHyaJIbHBIC)

KOHCYJIbTAIINH

Texymuii KOHTPOIIB, Aynutopust Ne 209C

IPOMEXKYTOUHAS

aTTecTarus

CamMocTrogTepHas Kabuner ms camocrostensHoi padoTs 208C, 204C, 205C
pabora OCHAIICHHBIM KOMIIBIOTEPHOU TEXHUKON C BO3MOKHOCTBIO

MOJKIIFOUeHUS K ceTh «HTepHEeT», MPOrpaMMOil SKPaHHOTO
YBEITMYECHHS U 00ECIIEYEHHBIN TOCTYIIOM B JIEKTPOHHYIO
MH(}OPMAIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.
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