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1 Hean u 3an0a4n U3y4YeHHUs TUCHUTINHBI (MOIYJIsA).
1.1 Ileab ocBOEHHUS AMCUUILIMHBI.

Llenpr0 IUCUUIIIIUHBI SIBISIETCS PA3BUTHE Y CTYJIEHTOB JUYHOCTHBIX KAa4eCTB,
a Takxe (OpMHUPOBaHHME OOIIEKYJIbTYPHBIX U MPO(ECcCHOHATBHBIX KOMIIETEHIIUH B
o0nacTh  MccleloBaHus,  pa3paOOTKM, BHEJPEHHUS U COIPOBOXKIACHUS
MH(POPMAIIMOHHBIX TEXHOJIOTMM U CUCTEM B COOTBETCTBHHU ¢ TpeOoBaHusIMU OT'OC
BO no naHHOMY HanpaBiEHUIO MOATOTOBKHM. B WacTHOCTM AaHHAs AMCLMIUIMHA
CTaBUT CBOEH LEIbI0 O3HAKOMUTH CTYJE€HTOB C OCHOBHBIMHM SIBJICHUSIMH,
NOHATUAMM, 3aKOHAMM M MeTofamMH OHO(U3MKH, HaBBIKAMH MPOCTEHUIINX
MPAKTHYECKUX PacueToB, a TaKXkKe IKCIEPUMEHTaIbHONU paboThl B Jaboparopuu. B
Kypc€ M3JaratoTcsi OCHOBHBIE 3aKOHOMEPHOCTHM OMOPU3NYECKHX SBIICHUM,
bopMyIUpYIOTCS 3aKOHBI OMOPU3MKH W U3Y4alOTCs OMO(PU3MYECKHE CBOWCTBA
CUCTEM OHMOMOJEKYJ Ha OCHOBE MOJEIbHBIX NPEACTABICHUM, NAIOTCA MOHATHUSA
Oonodu3nku MmemMOpaH, OEJIKOB, CJIOKHBIX MOJIEKYJISIPHBIX CHCTEM.

1.2 3agaun AMCHUIIJIHHDBI:

— O3HAKOMUTH CIyIIaTeNeH ¢ BAXKHEUIIIMMHY MMOHATUSIMHU U 3aKOHAMU
onodusukw;

— MIPOJIEMOHCTPHPOBATH OCHOBHBIC METOBI U AITOPUTMBI PEIICHUS 3a1a9;

— HAyYNUTh TIPUMCHITh 3aKOHBI (U3MKU W OWODU3MKM B TEOPHM W Ha
MIPaKTHKE;

— JaTh TpeicTaBleHne 0 GyHIAMEHTATBHBIX (PU3NYECKUX OTBITaX U UX POJIU B
pa3BUTUU HAYKH;

— c(hOopMHPOBATh y CTYJICHTOB OCHOBBI €CTECTBEHHOHAYYHON KapTHUHBI MHUPA;
— BBIPA0OTaTh Y CTYJCHTOB HABBIKH MPAKTHYCCKOTO NMPUMCHCHHS 3aKOHOB H
Mojenell GU3uKA U OMO(U3UKH K PEIICHUIO KOHKPETHBIX €CTCCTBEHHOHAYYHBIX U
TEXHUYECKUX MPOoOIeM.

1.3 MecTro OMCHUIUIMHBI B CTPYKType OCHOBHOIl 00pa3oBaTe/ibHOM
NMPorpaMmabl.

HuciunnvHa «buoguznyueckre OCHOBBI UBBIX CHCTEM» OTHOCUTCS K
JUCLUIUIMHAM, BKJIIOUYEHHBIM B BAPUATHUBHYIO YacCTh, 00s3aTEIbHbIE JUCUUIIIUHBI
00pa3oBaTEILHOIO IMKJIA OCHOBHOW Mpod)eCcCUOHAIbHOW 00pa3oBaTelbHON
OporpaMmbl  MPOQECCHOHAIBHOIO 00pa3oBaHus 1o crneuuanbHocT 12.03.04
buorexnuueckue cucteMbl U TexHoJorun «HHXKeHepHOe Jel0 B MEIUKO —
OMOJIOTUYECKON TTPAKTUKE.
3HaHus, IOJIYYECHHBIE B 3TOM KypC€, UCIOJb3YIOTCS B OCIIEIYIOIIEH
npo¢ecCUOHATIBLHON eI TENbHOCTH.



1.4 IlepeyeHb MIIAHNUPYEMBIX Pe3yJIbTATOB 00y4eHHS M0 TUCHHUILIHHE
(MoAyJ110), COOTHECEHHBIX C IVIAHUPYEMBbIMHU Pe3yJIbTATAMHM OCBOCHHS
o0pa3oBaTeIbHOI MPOrPpaMMBbI.

B pesynbpTaTe 0CBOCHUS TUCIUTIIUHBI CTYACHT TOJDKEH 00J1aaTh:

- CIOCOOHOCTBIO TPENCTABISATh aJEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUM
HAay4YHYK0 KapTMHY MHMpPAa Ha OCHOBE 3HAHWS OCHOBHBIX ITOJIOKEHHH, 3aKOHOB H
METOJIOB €CTeCTBEHHbIX HayK U MaTtematuku (OIIK-1).

N3ydenne naHHOW y4eOHOW MUCHUIUIMHBI HampaBjieHO Ha (QopMHupoBaHUE Y

00yyYaromuxcst KOMIETEHIIHI:

No | Uunekc | Coneprxanue B pesynbrare nzydenus yueOHON AUCIUATITMHBI
I.Il | KOMIIET | KOMIIETEHIIUN o0yyaromuecs: JOIKHbI
. eHIMN | (WK ee YacTH) 3HATh yMeTh BJIa/IeTh
1 OIIK-1 | cmocoOHOCTB MPUHLIMIIBI MPUMEHSTh 3aKOHBI METOdaMU
MIPEJICTABIISTh GOpMUPOBAHUS U | MEXaHUKH IS WCCJICIOBAHHUS
a/IeKBaTHYIO pacnpocTpaHeHUs | OMHCAHUS CTpOCHUS
COBPEMEHHOMY CUTHAJIOB B | MOJIBIYKHOCTH CIIOXKHBIX
YPOBHIO 3HAHUM | KUBOM O€eIKoB, MOJIEKY
HAYYHYO OpraHW3Me, WX | MEXaHUYECKUX VYrieBonos
KapTUHY MUpa Ha | poidb OWo(pU3UKE | CBOMCTB MEMOpaH U | (MOHOCaxXapu
OCHOBE 3HAHUS YYBCTB, CHUCTEMY | MBIIICYHBIX OB) UX
OCHOBHBIX KPOBOOOpAIIIEHHS | COKpaIIeHHI; busznyeckux u
MOJIOKEHUH, u OOMEHHBIC | THIPOIUHAMUKU — XUMHYECKHX
3aKOHOB U MIPOIECCHI B | OMHCAHUS JBUKECHUSI | CBOMCTB JIJIs
METO/IOB OpraHu3Me KHUJIKOCTH B MOHUMAHHUS U
€CTECTBEHHBIX OpraHu3Me; OTHMCaHUSA
HAYK | MOJICKYJISIPHOM pOJIH B 5KHBOM
MaTeMaTHKU bu3uKH 1 OpraHu3Me
TEPMOTUHAMHUKH -
MIPOLIECCOB
maddysun u
TEPMOJIUHAMHYECKH
X CBOWCTB MeMOpaH;
ANEKTPOCTATUKH -
OMODTIEKTPUIECKHIX
MOTEHIINAIOB U
ANMEKTPUICCKUX
B3aHMOJICHCTBHIA;
ANEKTPOTUHAMUKH —
pacnpocTpaHeHHUs
AIEKTPOMATrHUTHBIX
BOJIH U
NMEKTPUICCKUX
TOKOB




No | Unnekc | Conepsxanue B pesynbrare uzyueHust yaueOHON AUCIUTUIMHBI

I.Il | KOMIIET | KOMIIETEHIIUN 00y4aromuecs: JOIKHbI

. eHIMK | (MM ee YyacTH) 3HaTh yMeThb BJIaJIeTh

2 [1K-2 TOTOBHOCTBIO K IpaBuia aHAIM3UPOBATh U HaBbIKAMU
Y4acTHIO B MIPOBEICHHUS o0pabaThIBaTh MIPOBEICHHUS
MIPOBEICHUU MEIHKO- pE3yNbTaThl METUKO- | METUKO-
MEINKO- OMOJIOTMYECKHX, | OMOJOTHYECKHX, Ouosoruuec-
OMOJIOTMYECKHUX, | DKOJOTUYCCKUX M | IKOJOTUYECKUX U KHX,
HKOJIOTMYECKUX U | HAYy4YHO- HAy4YHO- 9KOJIOTHYECKH
HAYyYHO- TEXHUYECKUX TEXHHUYECKUX X M Hay4HO-
TEXHUYECKUX UCCJIEIOBAaHUM U | MCCIIEJJOBAaHUN TEXHUYECKUX
UCCIIEIOBAaHUM C | METOJIbI UCCJICIOBAHHIA
MIPUMEHEHUEM 0o0paboTku ux U METOJIbI
TEXHHUUYECKUX pe3yIBTaTOB 00paboTKH MX
CpPEICTB, pe3yJIbTaTOB
MH(POPMALIMOHHBI
X TEXHOJIOTUH U
METOJI0B
00paboTKu
pEe3yJIbTaTOB

2. CTpykTypa M coaep:kaHue NUCHUILINHBI «buodusnveckue 0CHOBBI
KMBBIX CHCTEM»
2.1 PacnpenesieHue TpyA0eMKOCTH AMCUMILIMHBI 10 BUAAM padoT

OOmast TpyJ0EMKOCTh AUCHUILIMHBI COCTaBISIET 5 3aueTHhIX eauHul, (180
aKaJeMUYECKHUX 4acoB, U3 HUX 90 ayAUTOPHBIX).

Kypc «buodusnyeckre OCHOBBI JKMBBIX CHUCTEM)» COCTOUT U3 JICKIHU U
MPAKTUYECKUX 3aHATUM, COMPOBOXKIAEMBIX PETYJISIPHONM  HHIUBUIYATHHOM
paboToif mpemnoaaBaTess Co CTYJICHTaMH B IIPOIIECCE CAMOCTOATENIbHOM paboThl. B
KOHIIE MSATOr0 ceMecTpa 3k3ameH. [IporpaMMoii TUCHUIUIUHBI TIPEAYCMOTPEHBI 36

4acoB JICKIIMOHHBIX, 54 mabopaTopHbIX 3aHATUH, a Takke 49 dacos
CaMOCTOATENbHON padOTHI.
Bun yuebHo# paboThI Bcero Cemectpsl
4acoB (gackl)
5 -
KonTakTHasi pabora, B TOM 4ucJe:




AyIuTOpHBIE 3aHATHS (BCEro): 90 90
3aHsATHUs JEKIUOHHOTO TUIIA 36 36 -
JlaGopaTopHbie 3aHIATHS 54 54 -
3aHATHS CEMUHAPCKOTro TUIIA (CEMHUHAPBHI,
NpaKTHYECKUe 3aHATHS) ) ) i
HMNuas koHTaKTHas padora:
KonTpons camocTosarenbHoi padotsl (KCP) 14 14
[Ipomexyrtounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM 4HcIe: 49 49
KypcoBast pabora - - -
[IpopaboTka yueOHOro (TEOPETUYECKOTr0) MaTepraia 30 30 -
BrImonHeHne HHAMBHULY alTbHBIX 33JaHU (TIOATOTOBKA 5 5 i
COOOLIeHUH, TPe3eHTaLi)
Pedepar - - -
IToaroroBka K TEKyIIEMY KOHTPOJIIO 14 14 -
KouTtpoJs:
IToaroToBka K 3K3aMeHy - -
OO0mas Tpya0eMKoOCTh | 4ac. 180 180 -
B TOM 4McJle KOHTAKTHAasA 104 104
pabora
3a4. e ) 5

2.2 CTpyKTYypa AUCHUILINHBI

Pacnipenenenne BumoB yueOHON pabOThI U X TPYAOSMKOCTH I10 Pa3zeiiam

IUCHUTUIAHBI.

Pa3nesibl JUCHUILIMHBI, H3y4YaeMble B S ceMecTpe

Ne HaunmenoBanue paszaennos KoangecTBo yacos
pasznena Bcero | Ayautopnas pabora | CamocTosTenbHast
JI 113 JIP paborta
1 2 3 4 5 6 7
1 BBenenue B 6uou3uky 10 2 2 6
Tepmoannamuka 26 6 12 7
OMOJIOTHYECKUX MPOLIECCOB
3 Kunernka 6uonornueckux 18 6 4 7
IIPOLIECCOB
4 buodusnka MmeMOpaHHBIX 20 6 6 7
IPOLIECCOB
5 MopenupoBanue 34 6 20 7
OMopU3NIECKUX
IIPOLIECCOB
6 bruoduszuka MpIIe4HOTO 20 6 6 7
COKpaIlleHUsI
7 DNeMEeHTHI paIualluOHHOMN 16 4 4 8
onodu3nukm
Bcero 139 36 54 49




2.3 Conep:xkanue pa3iejioB JUCHMILIMHBI:

2.3.1 3angaTud JeKIMOHHOI0 THIIA

Ne | HaumenoBaHue Coaepixanue pasaesa dopma TeKyuiero
n/m_| pasgeiaa KOHTPOJIA
1 Beenenue B 6uodpusuxy | IIpenmer u 3anaun 6M0pu3UKH. KonTponbHas
buonoruueckue u puznyeckue pabora,
IPOLIECCHl U 3aKOHOMEPHOCTH B JKUBBIX | TEXHUYECKHHA OTUET
cucremMax. Merosonoruueckue 110 1a00paTOPHBIM
Bonpockl onodusuxu. Mcropus pabotam
pa3BUTHUS OTEUECTBEHHONU OMODU3UKY.
Makpomosekyia Kak OCHOBa
OpraHu3alnuu OUOCTPYKTYD.
ITpocTpaHcTBeHHas! KOHMUTYpaLUsI
OMOTIOIUMEPOB. Y CIIOBUSA
CTaOMIIBHOCTH KOH(MUTYpaLUU
MaKpOMOJIEKYI.
2 TepmoanHaMuka IIepBbIil 3aKOH TEPMOAVMHAMUKY WU KoHntpoibHas
OMOJIOTNYECKUX 3aKOH COXPaHEHUs U MPEeBpaIEeHUs pa0ora,
MPOLIECCOB sHepruu. Bropoii 3akoH TEXHUYECKHUM OTUET
TepMoanHaMUKH. [IpuMeHnMOCTb 110 J1a00paTOPHBIM
BTOPOT'0 3aKOHA TEPMOJIMHAMUKHU K paboram
o6uocuctemam. Bropoii 3akoH
TEPMOJIMHAMHKH B OTKPBITBIX
cucremax. CBsI3b N3MEHEHHS YHTPOITHH,
C MPOTEKAIOIIUMU B HEH
HeoOpaTUMBIMU MPOIECCAMH.
TepMouHaAMHUYECKOE CONPSIKEHHE
npoueccoB. CootHomenus OH3arepa.
Teopema Ilpuroxuna.
3 Kunertnka OYHKIIMOHUPOBAHUE I1EJIOCTHOM KonTponbsnas
OMOJIOTUYECKIX OMOJIOTYECKON CHCTEMEI. pabora,
IIPOILIECCOB Cunepruueckue 3¢ (HeKTsl. TEXHUYECKUHA OTUET

Kunernueckuit nonxon. ABTOHOMHas
WIM CTallMOHApHAs CUCTEMA.

Y CTONYMBOCTH CTALIMOHAPHBIX
cocrosiHuil. MccnenoBanue noseneHus
CUCTEMBI, MOJEIUPYEMOHN
mddepeHranbHBIMU ypaBHEHUSAMU.
KauecTBeHHOE uccienoBanue
KMHEeTHYecKux cucteM. budypkanun.
bproccensrop. buonornyeckue
Tpurrepsl. KuHetnka (pepMeHTaTUBHBIX
npoueccoB. Kuneruka
(epMEHTATUBHBIX MIPOLIECCOB

10 J1a00pPaTOPHBIM
pabotam




buoguzuxa
MeMOpaHHBIX
HPOLIECCOB

CtpykTypHO-(YyHKIIMOHATbHAS
OpraHu3arys GMOJIOrMYECKUX
MeMOpaH. Kierka kak aieMeHTapHas
xuBas cucreMa. CTpoeHue KIETKU U
ononornueckne MmeMOpansl. OCHOBHBIE
byHKIIUU OUOIOTHYECKUX MeMOpaH.
PazButue npencrabienuii o
CTPYKTYPHOM OpraHu3alud MeMOpaH.
MonekyssapHasi opraHu3anus
ouonornueckux MemoOpan. Coctas
o6nomemOpan. Bona kak coctaBHOM
aneMeHT 6nomemOpan. CTpykTypa
BOJIbI B OnoMeMOpaHax. MexaHuveckue
cBOMCTBa MeMOpaH. Ynpyras
NOTEeHLIMaabHas 3Heprus. Moyib
IIOBEPXHOCTHOT'O U30TEPMHYECKOIO
cxatus. II0BepXHOCTHBIN MOTyJIb
YIPYTOCTH IIPH CIBUTE. YIIPYrOCTh
IUIOCKUX OUCTIOMHBIX JIMITHIHBIX
MeMOpaH.

Tpancnoprt BeecTs uepes
ouonornueckue MmeMOpansl:[laccuBHbBII
TPaAHCIOPT BEILIECTB Uepe3
6romeMOpanbl. XUMHUYECKUNA U
ANEKTPOXUMUYECKUI MOTEHIHAIIBI.
Knaccugukarus BU10B TaCCUBHOTO
Tpancnopta. [Ipoctas nuddysus
HERJIEKTPOJINTOB. 3aKoHbI DUKa.
[Iponunaemocts U KOAPGUIUEHT
middy3un. HectannonapHas
mudpoysus. uddysus yepes nopsl.
Nonnsle Hacocel. Yuactue AT®da3 B
aKTUBHOM TPAHCIIOPTE HOHOB Yepe3
Ouosornueckue MeMOpaHblI.
DKBHUBAJICHTHAsl CXeMa aKTHBHOTO
TpaHCIOPTA.

buosnexkrpuyeckue noTeHINAbI:
IToTeHunan nokos.
OnexTpoanddy3uoHHBIN TPAHCTIOPT
MOHOB uepe3 MeMOpany. [ToTenuuman
Hepncra. YpaBHenue I'enepcona.
[TpubnnxeHne MOCTOSHHOTO TOJS.
VYpaBnenue ['onbamana mis
MeMOpaHHOro norenuana. [lorennuan
nerctBus. I3MepeHne noTeHIHaIOB B
B030yIuMbIX MeMOpaHax. MloHHbIE
TOKM B MeMOpaHe akcoHa. Metoz
¢buKcany noTeHIMania.
DOKBHUBAJIEHTHasl 3JIEKTpUYECKas cXxema
MeMOpaHnbl. Paznenenne MmeMOpaHHOTO
TOKa Ha KOMITOHEHTBHI.
PacripocTpaHeHrne HEPBHOIO UMITYJIbCa

KoHntponbnas
pabora,
TEXHUYECKUM OTUET
1o 1a60paTOpHBIM
paboram




BJ10JIb BO30YIMMOT0 BOJIOKHA.
KabenpHbIe CBOIICTBA HEPBHBIX
BOJIOKOH.

MonaenupoBanne
onoduznuecKux
IPOIIECCOB

3aKOHOMEPHOCTH TPOIECCOB
nuddy3un B OUOTKAHAX JIs1 OWHAPHBIX
¥ MHOTOKOMITOHEHTHBIX CHCTEM.
Mertoab! perieHus: ypaBHEHUs

g dy3uu (meron ypbe, METOL
Jlannaca, ypasaenue Ilyaccona).
I'pannunsle ycnoBus. 1-4, 2-1 u 3-1
KpaeBble 3a/1aui. CMelIaHHbIe KpaeBble
3aja4u. 3a/1a4i C HEOJHOPOAHBIMU
IpPaHUYHBIMU YCIOBUSIMH. Y paBHEHHE
¢ ¢y3un ¢ nepeMeHHbIMU
koaddunmentamu. Hennneiinsle,
HECTaIMOHAPHBIC YPaBHEHHS
MacconepeHoca. Pa3HOCTHbIE CXeMBbI
peleHHs ypaBHEHHS
muddyszun.Maremaruyeckoe
MOJIETTHPOBAHHE IPOLIECCOB
pacrpocTpaHeHHs Teria B OMOTKaHAX

KoHntponbHas
pabora,
TEXHUYECKUM OTUET
1o 1abopaTopHBIM
pabotam

buoduszuka MpIIe4HOTO
COKpALICHUS

OCHOBHBIE TUIIBI COKPATUTEIBHBIX U
MOABMKHBIX cucteM. CTpyKTypa u
(GYHKIIMOHUPOBAHHE MTOTIEPEYHO-
II0JIOCATOM MBIIIIIEI IO3BOHOYHEIX.
buomexanunka Mpinesl. [IpuHnumns
npeoOpa3oBaHus YHEPTUH B
MEXaHOXUMHUYECKHUX CUCTEMAX.
TepMoauHaMUYECKHUE, SHEPTETHUECKHE
1 MOIIHOCTHBIE XapaKTEPUCTUKHU
COKpATHUTENIbHBIX CUCTEM. Teopuu
MEXaHU3Ma MBIIIEYHOIO COKPALLEHHUS.

KonTponbHas
pabora,
TEXHUYECKUN OTUET
1o 1a60paTOpHBIM
pabotam

OJIEMEHTEI
paaralMOHHON
onodusnukm

OCHOBHBIE XapAKTEPUCTUKHN HU3ITYyUCHHS
U €70 OMOJIOTHYECKONH aKTUBHOCTH.
Bbuonornyeckn »KkBUBaJIEHTHAS 1034a.
EcrecTBeHHBIE HCTOUHHMKHU PAUALINH.
[TepBuuHBIE peakny NOPAKEHUS
JKUBOM TKaHMU. Panmonn3 BOABI.
Pannonns opraHndeckux MOJIEKyYJT

KoHntponbHas
pa0ora,
TEXHUYECKUM OTUET
o 1a6opaTOpHBIM
pabotam

2.3.2 3aHATHA CEMHUHAPCKOI'0 THIIA

3aHATHSI CEMUHAPCKOTO TUIIA HE MPEyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHSA.

o/

HaumenoBanue pa3neina

HaumenoBanue J1a00paTOPHBIX
padort

dopma
TEKYILEro
KOHTPOJISI




BBenenne B Onopu3uky

Nel Benenue B 6uopusuky

TEXHUYECKHUU OTUYET
o 1a6opaTOPHBIM
pabotam

2 | TepmoauHaMuka No2 TepmouHaMuka TEXHUYECKUN OTYET
OHMOJIOTUYECKUX OUOJIOIMUYECKIX IIPOLIECCOB 110 JTaOOPATOPHBIM
fiponeccos Ne3 UccrnenoBanue paboram

OpPraHUYE€CKUX MOJIEKYII

3 | Kuneruka Ne4 OdynkunonnpoBanue TEXHUYECKHUN OTYET
OMOIOTHUECKUX OHOTOTHYECKOM CHCTEMEI 10 1a00PaTOPHBIM
Tpotieccon Ne 5 Kuneruka 6uonornueckux | P200TaM

IIPOIIECCOB
Ne6 CranimoHapHbi€ COCTOSIHUS
ouocucTem

4 | buodpusnka memObpanubix | Ne 7 Brosiornueckue MEMOpaHbl | TeXHUYECKAN OTYET
Tiponeccos Ne 8 Mexanuueckue cBONCTBA 110 J1a60paTOPHEIM

MeMGpan paboram
Ne 9 TlaccuBHBI TpaHCTIOPT

BEILIECTB Yepe3 OMOJIOTHYECKUE
MeMOpaHbI

NelO AKTHBHBIN TpaHCTIOPT

BEILIECTB Yepe3 OMOJIOrHYECKUE
MeMOpaHbI

Nell buodusznyeckoe

uccieoBaHne MeMOpaH

5 | MogenupoBanue Nel2 MonenupoBanue TEeXHUYECKHH OTUYET
onopusnuecKknx 61O(GH3HIECKUX TIPOLIECCOB 110 1a00paTOPHBIM
fipoteccos Nel3 MopenvupoBanue paboram

OHMOJIOTMYECKHUX CUCTEM

6 | buodusuka mermedsoro | Ne 14 Bruodmu3uka MbIIIEYHOTO TEXHUYECKHUN OTYET

COKpAILCHUS COKpAIICHHUS 10 1a00paTOPHBIM
Ne 15 Dnexrpoxummyeckuit padoram
ITOTEHIHAII

7 | DnemMeHThI Ne 16 DaemMeHTHI paguaIlMOHHON | TeXHHYECKUH OTIET
paananuoHHOMI 6rHOGU3HKH 10 7a00paTOPHBIM
Oonodu3zuku pabotam

2.3.4 IlpumepHasi TeMAaTHKAa KypPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThI - HE IPEAYCMOTPEHBI.

24 Ilepeuenn

Y4eOHO-MeTOAUYeCKOro

odecnmeueHus

JJISA

CaMOCTOAITEJIbHOI Pa00THI 00y4aIOIIUXCS M0 AUCHUIITINHE (MOTYJII0)

HaunmenoBanue
pazznena

[lepeueHs y4eOHO-METOIUYECKOTO OOECTCUCHHUS TUCIUIUIMHBI TI0
BBIMOJTHEHHUIO CAMOCTOSATEIbHONU padOThI

2 3




1. Bsenenue B [1-3]mu3 5.1; [1-9] u3 5.2; [1-5] u3 6.
onohu3NKy
2. Tepmonunamuka |[1-3] u3 5.1; [1-9] u3 5.2; [1-5] u3 6.
OMOIOTHYECKHIX
IIPOLIECCOB

3. Kuneruka [1-3]u3 5.1; [1-9] u3 5.2; [1-5] u3 6.
OMOJIOTUYECKHIX
MIPOIIECCOB

4. buoduszuka [1-3]u3 5.1; [1-9] u3 5.2; [1-5] u3 6.
MEMOpPaHHBIX
IIPOLIECCOB

5. MopenupoBanue |[1-3]u3 5.1; [1-9] u3 5.2; [1-5] u3 6.
OnopU3NIECKIX
MIPOIIECCOB

6. buoduzuka [1-3]u3 5.1; [1-9] u3 5.2; [1-5] u3 6.
MBIIIIEIHOTO
COKpAIICHHS
7. DJIeMEHTHI [1-3]u3 5.1; [1-9] w3 5.2; [1-5] u3 6.
paaraloOHHON
onodusukm

Y4eOHO-METOANYECKNE MaTepuanbl JUIsi  CaMOCTOATEIbHOW  paboThI
O0yJarolmxcs U3 YWCiIa WHBAIWIOB M JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH
3n0poBbs (OB3) npenocrasnstorcs B Gopmax, alaiTUPOBAHHBIX K OTPaHUYECHUSIM
UX 3/10pOBbs U BOCHIPUATHUS UHPOPMALIUU:

JUis au1l ¢ HapyIIEeHUSIMU 3pEHUsL:

— B IIeYaTHOU (popMe yBEIIMYEHHBIM MIPUDTOM,

— B (hopMe IEKTPOHHOTO IOKYMEHTA,

J5is Au1l ¢ HapyIICHUSIMH CTyXa:

— B TIe4aTHOU (popme,

— B (hOpMe IEKTPOHHOTO IOKYMEHTA.

JUis Au11 ¢ HapyIIEHUSIMHA OTIOPHO-JBUTATEIHHOTO armnapara:

— B IeuatHou popme,

— B (hopMe IEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TEepedYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT
KOHTHHT'€HTa 00YyYaroIIuxcsl.

3. O6pa3zoBaTe/ibHbIE€ TEXHOJIOTUH

bonbmas wyacTe JIEKUMM U TPAKTHUYECKUE 3aHSATUS TPOBOASTCA C
WCIIOJIb30BaHUEM JIOCKU W CIIPAaBOYHBIX MarepuanoB. JlJisi MpoBeIeHUs] MEHbIIEH
YaCTH JIGKIIMOHHBIX 3aHSATUM HCIOJB3YIOTCA MYJIbTUMEIUUHBIC CpEACTBa
BOCIIPOM3BEJICHUSA AaKTUBHOTO  COACPKUMOTO, IO3BOJIAIONIETO  CIYIIATEIIO
BOCIIPUHUMATh OCOOCHHOCTH H3yuaeMoM mpodeccuu, 3a4acTyr0 HUIrparolme
pelIaoIIy0 pPOJb B TOHMMAaHUM M BOCHPHSATHHU, a TaK e (OPMUPOBAHUH
po¢eCCHOHAIILHBIX KOMITETCHITUH.



[Io n3ydaemoW AMCUMILIMHE CTYIEHTAM NPEAOCTABISAETCS BO3MOXKHOCTH
OTKpPBITO TI0JIb30BaThCsl (B TOM 4YHUCIIE KONMPOBATH HAa JIMYHBIE HOCHUTENN
uH(pOpMaMU) TOATOTOBJIEHHBIMU BEIYIIMM JAHHYIO JAMCLMIUIMHY JIEKTOPOM
MaTepruajlaMy B BUJIE AJIEKTPOHHOI'O KOMIUIEKCA COMPOBOKIAEHUS, BKIIOYAOIIETO B
ceOsl: DJEKTPOHHBbIE KOHCHEKTHl JIEKIHI; 3JEKTPOHHbIE BapHaHThl Y4eOHO-
METOJUYECKOTMX NOCOOMH i BBIMOJIHEHUs J1a00paTOPHBIX 3aJaHUi; CIUCKU
KOHTPOJIBHBIX BOIIPOCOB K KaX/10M TEME U3y4aeMoro Kypca.

[Ipu peanuszanuu ydyeGHONW pabOTHI O OCBOEHHIO Kypca «buodusnueckue
OCHOBBI JKHMBBIX CHCTEM» HCIIOJB3YIOTCSI COBpPEMEHHbIe 00pa3oBaTe/bHbIE
TeXHOJIOTHH:

o MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH;
o IPOEKTHBIE METOAbI 00YUEHUS;
o UCCIIEIOBATEIBCKHUE METO/IbI B 00YUECHUH;

VYcmemHoe  ocBoeHHME — Marepuana  Kypca  IpeArnojaraer  OOJbIIyIo
CaMOCTOATENBHYIO paboTy OakaJaBpOB U PYKOBOJICTBO 3TOM pabOTON CO CTOPOHBI
MIPETOIaBaTeIIeH.

CamocrosiTenpbHasi paboTa CTYIEHTOB SIBIISIETCS HEOTHEMIIEMON YacThIO
mpoiecca noArotoBku. Ilox camocrosiTenbHOM pabdOTOM NOHUMAETCS YacTh
y4eOHOUM TMIaHupyeMor paboThl, KOTOpas BBINOJHSAETCS IO 33JaHUI0 U TpPU
METOJMYECKOM PYKOBOJCTBE MpernoAaBaTeisi, HO 0e€3 €ro HernocpelCTBEHHOIO
y4acTusl.

CamocTtosiTenbHas paboTa HalpaBjieHa Ha YCBOCHHE CHUCTEMbl HAYUHBIX U
npodecCHoHaIbHBIX 3HAaHUHN, (POPMHUPOBAHUS YMEHHUI W HABBIKOB, MPUOOPETEHUE
OTBITA  CAMOCTOSITEILHOM  TBOpueckod  gestenpHocTd. CPC  momoraer
dbopMHUpOBaTh KYJIbTYpPY MBINIJICHUS CTYJIEHTOB, PACIIUPATH TO3HABATEIHHYIO
NEeATENbHOCTbD.

Bunbr camoctosaTensHO# paboThI IO KYpCy:

@) no yenam: MOJroTOBKa K JICKIUAM, K UTOTOBOMY KOHTPOJIIO.

0) no xapaxmepy padomwl: N3y4Y€HUE JIUTEPATYPhbl, KOHCIIEKTA JIEKIUU;
MOMCK JIUTEPATypbl B OHOJMOTEKE; KOHCHEKTHPOBAHUE PEKOMEHAYEMOW IS
CaMOCTOSITETLHOT'O U3yUYCHUSI HAYYHOU JINTEPATYPhI; PEIICHHE 3a]1a4, TECTOB.

o B TedeHue cemecTpa CTYIEHTHI BBINOJHSIOT 3a/laHUs, yKa3aHHbBIC
IPENOIABATEIIEM.

B xome JeKUMOHHBIX ¥ JA0OPATOPHBIX 3aHITUN  MPEANOJaraeTcs
UCIIO0JIb30BAaHUE KOMIIBIOTEPHBIX TEXHOJIOTHUM (IIPE3CHTALIMU 110 HEKOTOPBIM TEMaM
Kypca).

B ydeOHOM mporiecce MCTOIb3YIOTCS aKTHBHBIE W MHTEPAKTHUBHBIE (DOPMBI
NPOBEJICHUS 3aHATUN: METOJl MPOEKTOB, METOJ IOUCKA OBICTPHIX pEIICHUN B
rpynme, MO3roBod TYpPM.

HNHTepakTUBHBIE TEXHOJOTUH, UCTIOJIb3yEMbIE IPU U3YYEHUU JUCHUILIUHBI

Cemectp Bun 3anstus Hcnonb3yeMble MHTEpaKTUBHbBIC KonnuectBo
(JI, I1P, JIP) 00pa3oBaTeNIbHbIC TEXHOJIOTUU 4acoB
7 JI METO/I TPOEKTOB 1
JIP METO/ MOKCKa OBICTPBIX pelIeHui B rpymme, | 1
MO3TOBOM IITYpPM




‘ Hmozo: ‘ ‘ | 2
NHTEpakKTUBHOCTH M0Ja4YX MaTEpralia MPEANOoIaracT He TOJIbKO
B3aHMOﬂeﬁCTBHH BHa «IIpCr1oaaBaTcCiib - CTYACHT» U «CTYICHT - IIPCIIOAaBATCIIb),
HO U «CTYJAEHT - CTYJACHT).
K HMHHOBAIIMOHHBIM TCXHOJIOTHAM, HUCIIOJIBb3YCMbIM B IIPCIIOAaBaAHUN
AUCHUIIIIMHBI, OTHOCATCA CIICAYIOINC TCXHOJIOTIHU:

Juckyceust
B0O3MOXHOCTP ~ IHCKyCCHHM  MpPEAIONaraeT yMEHHE  BBICKa3aTh

COOCTBEHHYIO HJEI0, MPEIOKUTh CBOM NyTh pEIICHHs, apryMEHTHPOBAHO
OTCTaWBaTh CBOIO TOYKY 3pPEHUs, CBSI3HO M3JaraTh MbICiH. [lonesHsl ciepyromue
3aJJaHUs: COCTABJICHHUE TUIaHA PEILEHUs 3aauM, TOMCK APYTroro crnocoda pereHus,
IPOBECHHUE BHIKIAJ0K B OOpaTHOM MOPSIKE, pACCMOTPEHUE 3a]a4 C JIMITHUMU U
HEIOCTAaIOIIMMU JaHHBIMHU, pe(epaTUBHBIE UM TBOPUYECKHE JOKJIAIbl CTYACHTOB:
(parMeHT TEOpEeTHUYECKOro MaTepuaja, WHTEPECHbIM MpUMep, HecTaHIapTHas
3amaya. CTylneHTaM I@pealaraeTcsi CpaBHUTh W IPOAHAJIU3UPOBATh BapUaHTHI
peleHus, 00CyIuTh T0KJa/, BbICKa3aTh CBOE MHEHHUE, 331aTh BOIIPOCHI.

Bomnpockl, BEBIHECEHHBIE HA TUCKYCCHIO:

1. CocraBneHue IJ1aHA U TOMCK PEIIEHUS 3a/1a4H.

2. Petienue 3a1a4 pa3auyHbIMU CIIOCOOAMMU.

3. B3aumHas u caMmompoBepka 3HaHUN U OOCYXJIECHHE TOJYYEHHBIX
pE3ybTaTOB.

4. CaMocTosITeIbHOE COCTABJICHHE 3a/a4 110 YKa3aHHOW TeMe.

5. OBnazeHue nmpuemMamMd U METOAaMH CaMOKOHTPOJS TpU OOy4YEeHHH
MaTE€MaTUKH.

NuTepakTHBHBIE METOAbI 00y4eHHUS

CylecTBEHHYI0 IIOMOIb OKAa3blBAIOT CIELUAIBHO COCTaBJICHHBIE
3aaHusd (MeToauyYeckue pa3paboTku, pabouyue TeTpaau) Mo Kypcy, B KOTOPBIX
JaeTCsl KpPAaTKOE W3JIOKEHUE TEOPETUYECKOM 4YacTH, NPUBOJATCS PpELIEHUs
TUIOBBIX TMPUMEPOB, MpENIaralTcs 3aJaHus ISl CaMOCTOATEIbHOW paboTh
pPa3HOro YpOBHS CJHOXHOCTH. CTyJEHT HMMEET BO3MOXHOCTh O3HAKOMHUTBHCS C
TEOPETUUECKUM MAaTepHalioM, pa300paThCsl B MPEIJIOKEHHOM PEIIEHUH TUIIOBOIO
IIPUMEPA, 3aTEM CAMOCTOSATEIBHO pEMINTh 3a1aun. Bee 3to:

- TO3BOJISIET KaXJIOMYy CTYACHTY MEPEeUTH OT JAESITEIBHOCTH MOJ
PYKOBOJICTBOM MpENOAABaTedsl K CaMOCTOATEIBHOM M J1aeT BO3MOXXHOCTH
MIPOBEICHUS] CAMOKOHTPOJIS;

- OBbIIAET 3(PPEKTUBHOCTD U KAUECTBO OOYUEHMUS;

- obecne4ynBaeT MOTHBBI K  CaMOCTOSITEIbHOM  IO3HaBaTEJIbHOM
JESITEIbHOCTH;

- CIIOCOOCTBYET YIIIyOJICHUIO MEXIPEIMETHBIX CBSI3€H 3a CUET MHTETpaliu
MH(POPMALIMOHHOM U MPEAMETHOM MOATOTOBKH.



JInsg nuu ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHA 3J0pPOBBS IMPEIYCMOTPEHA
OpraHu3anys KOHCYJIbTAIMN C HCIIOJIb30BAHUEM AJIEKTPOHHOM MTOYTHI.

4. OueHoYHbIe CpPeACTBA /JIfl TeKYLIero KOHTPOJIsI yCIHeBaeMOCTH U

MPOMEKYTOYHOM ATTECTALUU

4.1 DoHJ OlLIEHOYHBIX CPEJCTB /JIs MPoBeleHusl TeKYlIeld aTTecTalnu

O0s13aTeIbHBIMY NPU U3YUYEHUU AUCLUUIUIHHBI SIBISIFOTCS CIEAYIOLIUE BUIbI
CaMOCTOATENbHOMN pabOTHI:

- pa300p TEOPETUYECKOr0 MaTepHralla o MOCOOMSIM U KOHCIIEKTaM JIEKIIHIA;

- CaMOCTOSITENIbHOE U3YUYEHUE YKA3aHHBIX TEOPETUUECKUX BOMPOCOB;

- peleHue 3a1a4 o TeMam.

JlabopaTopHbIe 3aHATUA

Nel Beenenue B 0M0DU3UKY

1. MeTtoonoruueckue BOnpockl Onohu3uku
2. Hcrtopus pazButus 6uodusuku
3.  MakpomoekyJiia Kak OCHOBa OpraHu3aIiii OUOCTPYKTYP

No2 TepMormHaMuKa OMOJIOTHYECKUX IPOIECCOB

1. [TpuMEeHUMOCTBH BTOPOTO 3aKOHA TEPMOANMHAMUKH K OMOCHUCTEMAM.

2. BTopoii 3aKk0H TEPMOIMHAMUKH B OTKPBITBIX CHUCTEMAX.

3. CBs13b U3MEHEHUS HPHTPOIUHU, C TIPOTEKAIOIIMMH B HEH HEOOPATUMBIMU
MIPOLIECCAMU.

4. TepMoauHaMHUUYECKOE CONPSIKEHHUE MTPOLIECCOB.

Ne3 VccnenoBaHne OpraHM4ECKUX MOJIEKYI

1. Meroasl  WU3ydyeHHST  TEPMOJAMHAMUYECKMX  CBOMCTB  IMPOCTBIX
OPraHU4YECKUX MOJIEKYIL.

2. [IpumeHeHne METOAOB TEPMOXHMMHUHU JJISI HWCCIENOBAHUS PEaKLUN
OKHCJICHUS OPraHUYECKUX MOJIEKYI.

3. HccnenoBanre (HakTOpoB CTAOMIBHOCTH CTPYKTYpPhl U (PU3UKO-
XUMHUYECKUX CBOWCTB OPTaHUYECKUX MOJIEKYJI

No4 OVHKIIMOHUPOBAHUE OUOJIOTHUYECKON CUCTEMBI

1. IlemocTHas OMoOIOTHYECKAsT CHCTEMA
2. Cunepruueckue 3 PexTs.



3. Kunernueckuit nonxon.
4. ABTOHOMHAs WJIM CTAllMOHAPHAs CUCTEMA.
S. Y CTOMYMBOCTH CTALIMOHAPHBIX COCTOSTHUM.

No 5 KuneTtuka OMOJIOTrHYECKUX IIPOIECCOB

1. HccnenoBanue IOBEJACHUSA CHUCTEMBI, MOJIETTUPYEMOU
muddepeHnanbHBIMU YPAaBHEHHSIMU.

2. KauecTBeHHOE HCCIIeI0BaHNE KUHETUYECKAX CUCTEM.

3 buosornueckne TpUrrepsl.

4. Kunernka (hepMEHTaTUBHBIX MPOIIECCOB.

5 Kunernka (hepMEHTaTUBHBIX MPOIIECCOB

No6 CrarimoHapHbIE COCTOSHUS OMOCUCTEM

1. MHOKECTBEHHOCTh CTAllHOHAPHBIX COCTOSIHUM.

2. buosornueckne TpUITEPBI, CUIOBOE M IApaMETPUUYECKOE
NEPEKITI0YEHUE OMOJIOTNYECKOIO TPUITEPA.

3. Mogens OuONOrMYecKoro ordopa U3 JBYX PaBHONPABHBIX
AHTarOHUCTUYECKUX BUIOB.

4. MHOX€eCTBEHHOCTh CTaLlMOHAPHBIX COCTOSIHUU B

(bepMEeHTaTUBHBIX CUCTEMAX C CyOCTpaTHBIM MHTUOMPOBAHUEM

No 7 buonorndyeckrue MeMOpaHbl

1. CTpyKTypHO-(pYHKIIMOHATbHAS OpraHu3alus OMOJOTUYECKUX
MeMOpaH.

2. Knerka kak siieMeHTapHas »xuBas cucteMa. CTpoeHue KIETKH U
Ounojornyeckue MeMOpaHsl.

3. OcHoBHbIEC (PYHKIIUM OUOJTOTUUECKUX MEMOpaH.

4. CocraB 1 MOJIEKYJIsIpHAsi OpraHu3alys OMOJIOTHUYECKUX MEMOpaH.

3. Bona kak coctaBHOM »3iemeHT OuomemOpaH. CTpykTypa BOABI B
onomemMOpaHax.

No 8 MexaHWYeCKHE CBOMCTBA MEMOpaH

VYrpyras noTeHUMadbHAsI SHEPTUSL.

Mopyiib MOBEPXHOCTHOI'O H30TEPMHUYECKOTO CHKATHS.
[ToBEpXHOCTHBIN MOAYJIb YIIPYTOCTH MPU CIABUIE.
Yupyrocts miIOCKuX OUCIONHBIX JIMMUAHBIX MEMOPAH.

el eSS

Ne 9 [TaccuBHBIN TPaHCHOPT BEUIECTB Yepe3 OMOTOTHYecKre MeMOpaHbl
1. XUMHAUYECKHUM U DIEKTPOXUMUYECKUN TOTEHIAAIIBL.
2. Kiaccudukanust BU10B NaCCUBHOTO TPAHCIOPTA.




3. [Tpocras nuddys3us HednexkTpoauToB. 3akoHsl Puka. [IpoHuaeMocTsh

u ko3hdunment nuddys3un.
4. Hecrauunonapuas auddysus. Juddysus yepes nopsl.

Nol(Q AKTUBHBIA TPAHCIIOPT BEMIECTB Yepe3 OMOJIOTHYECKUE MEMODAHBI

1. M oHHBIE HACOCHI.

2. VYuactue ATda3 B aKkTUBHOM  TpPAHCIIOPTE HMOHOB  4Yepes
Ouosyornyeckue MeMOpaHsbl.

3. DOKBHUBaJIEHTHAs CXE€Ma AKTUBHOTO TPAHCIIOPTA.

4 buoanexrpuueckne noreHuuansl. [loreHnmran nokos.

5. Onexrponuddy3noHHBIN TPAHCTIOPT HOHOB Yepe3 MEMOpaHy.

6 VYpaBHenue ['onbamana 11 MeMOpaHHOTO MOTEHIAATIA

Nell BHOd)HSPI‘IGCKOQ HCCICAOBAHNC M€M6DaH

1. H3mepeHne noTeHuaioB B BO30yIUMbIX MEMOpaHax.

2. Honnsie Toku B MeMOpaHe akcoHa. MeToJ1 ¢puKcaluy noTeHIrana.

3. OKBUBaJIEHTHAs  DJIGKTpUUecKas cxema MemOpanbl. Paznenenwme
MEMOpPaHHOTO TOKa HA KOMITOHEHTHI.

4. Pacripoctpanenre HEpBHOTO UMITYJIbCa BIOJIh BO30YJIMMOTO BOJIOKHA.

KaOenbHbIe CBOMICTBA HEPBHBIX BOJIOKOH.

Nol12 MoaeaupoBanue OM0MU3NIECKUX IIPOIIECCOB

1. 3aKOHOMEpPHOCTH TiporieccoB Auddy3un B OMOTKaHSIX IJIsi OMHAPHBIX
¥ MHOTOKOMITOHEHTHBIX CUCTEM.

2. Metonbl pemenuss ypaBHeHus: auddysun (meron Dypwe, MeTonq
Jlannaca, ypaBuenue Ilyaccona).

3. VYpaBuenne guddy3un ¢ mepeMeHHBIMH KO3 duImeHTaMu.
Henunelinbie, HeCTaAlMOHAPHBIE YPABHEHUSI MACCOIIEPEHOCA.

4. Pa3HocTHBIE cXeMBI pellieHus ypaBHEeHUs TudPy3un.

5. Marematuyeckoe MOJEIHPOBAHUE MPOLIECCOB PACTIPOCTPAHCHHUS

Teruia B OMOTKaHIX

Nol3 MonenupoBanue OMOJIOTHYECKUX CUCTEM

1. OcHoBHBbIE JTarnbl KOMITBIOTEPHOT'O MOJEJINPOBAHUS
OMOJIOTMYECKUX CUCTEM Ha MOJIEKYJISIPHOM YPOBHE.

2. Knaccuduxanus moaeneid. OCHOBHbIE TPEOOBaHUS K MOJEIISM.

3. Onpenenenue CTPYKTypbI MOJIEKYJIBI CsH 1206 WU

BUHOIPAJHOTO caxapa, Wjii JEKCTpOo3a.
4. Omnpenenenue cTpykTypbl MoJekyibl CsH1oOs v pubo3sbl.



No 14 Buodusrka MBIIIIEYHOTO COKPAIIICHUS

1. OCHOBHBIE TUIIBI COKPATUTEIbHBIX U MOJABUKHBIX CUCTEM.
2. Ctpykrypa ¥  (QYyHKIMOHMPOBAHHE  MOIMEPEUHO-II0I0CATON

MMO3BOHOYHKIX. buomexanuka MBbIIINEI.

COKPATUTCIIbHBIX CUCTCM.

5. Teopum MexaHW3Ma MBIIIEYHOTO COKPAILICHUS.

No 15 DnekTpOXUMHUYECKUHN IMMOTEHITUA

1. Ponp 31€KTpOXMMHUYECKOTO MOTEHIIHAIA B TACCUBHOM TPAHCIIOPTE.
2. Honnoe paBHoBecue Ha rpanuiie ¢ga3. Dopmyna HepHcra.
3. Mexda3npiii 0OBEMHBIN CKayoK MoTeHIuWana. l3MeHeHwe mnoTeHLMana

BOJIM3M rpaHull pasjeina das.

4. Tlpubmmxeénnoe pemenue ypapHenus [lyaccona-bonbiimana

No 16 DieMeHThI pagualmoOHHON OMOMU3ZUKHA

MBI bI

3. HpI/IHI_II/IHBI npeo6pa3OBaHH5{ 9HCPIrnu B MCXaHOXUMHUUCCKUX CUCTCMAX.
4, TepMOI[I/IHaMI/I‘IeCKI/Ie, OHCPIreTUYCCKUE W MOINHOCTHBIC XapaKTCPHCTHUKHU

1. OCHOBHBIE XapaKTEPUCTUKU UBJIYYCHUS H €ro OHUOJOTHYECKOU
AKTUBHOCTH.

2. buonornuecku 3KkBUBAJICHTHAS 1034.

3. [lepBruHBIE pEAKIIUU TOPAKEHUS KUBOU TKAHU.

4. Panguonus Boasl. Pannonuns opraHndecKux MOJIEKYJ

4.2 ®oH1 OLIEHOYHBIX CPEACTB J1JIsl MPOBeIeHUsI MPOMEKYTOUHOM

arTreCranmmu

=\ U AW

0.

p—
Sadi e

Hepequb BOINIPOCOB, BBIHOCUMBbIX HA 3K3aMCH

Omnpenenenue 6nopu3nKu

Ucropust Onodusznku

3anmauu 6nodu3nuku

Pa3nensl Onodusuku

TepmoanHaMuKa KUBOTO 00BEKTA

Yro gaet TepMOAMHAMUYECKUN MOAXOA ISl (PUBHKU KUBBIX CUCTEM
IToHsiTME O BHYTPEHHEN YHEPIUU

[IepBbIil IPUHIUIT TEPMOJAUHAMUKU

Bropol npuHLMIT TEpMOJUHAMUKHI

OCHOBHBIE NTOHATHSA XUMUYECKOH TEPMOJUHAMUKH
XUMUYECKUE pEeaKlUy IIPH MOCTOSHHOM JIaBJICHUH U 00beMe.
OHTAIBNUSA

TepMOXUMUYECKHE YPABHEHUS



14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
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OCHOBHBIE 3aKOHBI TEPMOXUMUU

OHtponua. HanpaBneHHOCTP XMMHUYECKUX PEAKIUN
CBoOojnas sueprus ['u66ca

XUMHUYECKAUN TTOTEHIAAI

Teopema [Ipuroxxuna

OYHKIIMOHUPOBAHUE OMOJIOTMYECKOM CUCTEMBbI
KauecTBeHHOE HcclieI0BaHNE KNHETHUYECKUX CUCTEM
XHUMHUYECKOE €TUHCTBO KMUBOM TPUPOIBI
[IpocTpaHcTBEHHAs CTPYKTYpa MOJIEKYJIbI Oelika
MonekysipHOE y3HaBaHUE

MeKKIIeTOUHbIE B3aUMOJEHCTBUS U MEXKIIETOUHAS KOMMYHUKAIUS
[IpocTpancTBeHHast OpraHnu3anus OMOMOIUMEPOB
Kity6oxk u rnoOyna

BnyTpennee BpanieHue 1 MOBOPOTHAS U30MEPHS
Kondopmanmonnas sneprus 0enka

CocTostHue BOJIbI B OMOMOIMMEPAX

Oco0eHHOCTH TPOCTPAHCTBEHHON OpraHU3allii HyKJIEHHOBBIX KHCIIOT
CtpykTypa u (GyHKIHMOHUPOBAHUE OMOJOTUYECKUX MEMOpPaH
Junamuka memOpaH

duznyeckoe cCocTossHUE U (Ha30BBIE MEPEXO/IbI JTUTHUIO0B B MEMOpaHaxX
MojenbHbIe JIUMUIHBIE MEMOPaHbI

TpancnopT BemiecTB yepe3 OMOIOTHUECKre MEMOPAHbI
[TaccuBHBI NTEpEHOC BEILIECTB Yepe3 MeMOpaHy
Huddysus. 3akon Ouka

Oo6neryennas nuddy3us

OuibTpanus

AKTUBHBINA TPAHCIIOPT BEILECTB

DJIEKTPOTE€HHBIE HOHHBIE HACOCHI

buosnekTpuueckre noTeHIaNbI

[ToTeHIMaN MOKOS B KJIETKaX

3Ha4YEeHUS IIEKTPOXUMUYECKUX TIOTEHIINATIOB
Ypasuenue I onbaMana

YpaBuenue Tomaca

Ilorennman geicTBus

JlokasbHBIE TOKH

OCHOBHBIE OCTYJIATHI MOJIETN

XOIKKAHA U XaKCIIN

HNonHbie kaHABI KJIETOYHBIX MeMOpaH
CokpaTtuTenbHblE CUCTEMBI MBIIIIEYHO TKAaHU

OCHOBHBIE NTOJIOKEHUS MOJEIN CKOIB3SIINX HUTEN
buomexanuka MbIIIIbI

@yHAaMEHTaJIbHbIE TOHATHSI MEXaHUKH CIUIOLIHBIX CPEJl
HccnenoBanus XapakTEPUCTUK COKPAIIAIOIINXCS MBILIIT
Kunernueckue cBOMCTBa MBIIIILIBI

[Iporecc cokparieHust KapIUOMHUOLIUTA



59. Knaccudukanus penentopos

60. PenenTopHslii MOTEHIMAI

61. OcHOBHBIC XapaKTEPUCTUKHU U3TYUYCHUS U €ro OUOJIOTUYECKON aKTUBHOCTH
62. PanmoakTHBHOCTH BEIIECTBA

63. DKcHo3uIMoHHAA 103a U DKCIIO3UIIMOHHAS MOITHOCTE JO3bI

64. EcrecTBeHHbIE HCTOYHUKH PATHALIIU

65. IlepBuuHbIE peakiuy MOPAKECHUS )KUBOM TKAHU

66. Pamuonns Boawl

Kpurepuii oueHnBaHus YCBOCHHBIX 3HAHMH 00yYAIOIIMXCH

OueHka  «OTJMYHO» -  BBICTaBIETCS  CTYJIEHTY, IIOKa3aBLIEMY
BCECTOPOHHHUE, CUCTEMAaTU3UPOBAHHBIC, ITyOOKHWE 3HAHUS Y4eOHOW TPOrpaMMmbl
JUCHUIUIMHBL U YMEHHE YBEPEHHO NPUMEHSATh UX HA MPAKTUKE IMPU PELICHUH
KOHKPETHBIX 3a/ad;

OneHka «XOpoIIO» - BBICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET
MaTepuall, FPAMOTHO U M0 CYIIECTBY U3JIaraeT €ro, yMeeT PUMEHATD I10Jy4YECHHbIE
3HaHUS Ha MPAKTUKE, HO JOMYCKAET B OTBETE WM B PEIICHHUM 3a1a4 HEKOTOPBIE
HETOYHOCTH;

OneHka «yI0BJIETBOPUTEIBHO» - BBICTABIIETCS CTYACHTY, MOKa3aBLIEMY
pa3pO3HEHHBIN XapakTep 3HAHUN, HEJOCTATOYHO NpPAaBWIbHBIE (POPMYIUPOBKU
0a30BbIX MOHATUN, HAPYIIEHUS JIOTHUYECKOW MOCIEAOBATEIbHOCTH B H3JI0KEHUU
IPOrpaMMHOI0 MAaTepHalia, HO IPU 3TOM OH BJIAJIEET OCHOBHBIMHU pa3feiamMu
y4eOHON MporpaMMbl B HEKOTOPOM OOBEME, HEOOXOAUMOM I JaIbHEUIIEro
OOy4eHHS] U MOXKET MPUMEHSThH MOJTYYEHHBbIE 3HaHUS 10 00pa3ily B CTaHJAPTHOU
CUTyalluH;

OueHka «HeyA0BJIETBOPUTEIbHO) - BHICTABIISIETCS CTYAEHTY, KOTOPBIN HE
3HAET OOJIbIIIEH YACTH OCHOBHOTO COJICpKaHUS yueOHOUM MpOTrpaMMBbl
JAUCHMILTUHBI, TOMYCKaeT rpyOble OMIMOKH B (pOPMYIUPOBKAX OCHOBHBIX OHATUN
JVCLHUIUIMHBI 1 HE YMEET UCIOJIb30BaTh MTOJIYyYECHHBIEC 3HAHUS P PELICHUN
THTOBBIX MTPAKTUYECKUX 3a/1a4.

OueHouHble cpencTBa Uil HWHBAIMIAOB M JUI C OIPAHUYECHHBIMHU
BO3MOXHOCTSIMU  3/I0POBbSl  BBIOMPAIOTCS € YYETOM MX MHJIUBHUAYaJIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

— npu HEoOXOJAMMOCTM WHBaIUAaM M JUIAM C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU ~ 3JI0pPOBbSl MPEIOCTABIISIETCS  JIOMOJIHUTEIBHOE BpeMS s
MOATOTOBKHU OTBETA HA SK3aMEHE;

— TMpU TPOBEJIECHUU TPOIEAYPHl OICHUBAHUSA PE3YJIbTaTOB OOyYCHHUS
WHBAIMJIOB W  JIMI C  OrPAaHUYEHHBIMHM  BO3MOXHOCTSIMH  3JI0POBBS
MPEeIyCMaTPUBACTCS MCIIOIB30BAHNE TEXHUYECKUX CPEICTB, HEOOXOJUMBIX MM B
CBSI3M C UX UHAUBUIYAIBHBIMU OCOOEHHOCTSIMU;

— [pU  HEOOXOAUMOCTH i  OOy4YaromMXcsd C  OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 370pPOBbSi M WHBAJIWJIOB NIPOLEAYpa OLEHWBAHUS DPE3YJIbTATOB
0Oy4eHHMsI 10 JUCIHUIUIMHE MOXKET IPOBOJUTHCS B HECKOJIBKO 3TaIOB.



[Iponienypa olneHWBaHUS pE3yAbTATOB OOYYEHUS WHBAIHUIOB W JIAI[ C
OTPAaHUYCHHBIMA  BO3MOXXHOCTSMH  3JI0POBbSl M0  JUCHUIUIMHE  (MOJYIIIO)
peaycMaTpuBaeT NpenocTaBicHue HHpopManuu B (popmax, aganTUPOBAHHBIX K
OTPaHUYCHHSIM MX 3I0POBbS M BOCTIPUATHS HHPOPMAIIHH:

JItst Tat ¢ HapyIICHUSIMU 3PEHUS

— B IIeYaTHOU (popMe yBEeJIMYEHHBIM MIPUDTOM,

— B (hopMe DIEKTPOHHOTO JIOKYMEHTA.

Jist vt ¢ HApyUICHUSIMU CITyXa:

— B rleyatHol popme,

— B (hopMe IECKTPOHHOTO JIOKYMEHTA.

Jist iyt ¢ HapyIIEHUSIMUA OTIOPHO-/IBUTAaTEILHOTO anmapara:

— B TIe4aTHOU (popme,

— B (hOpMe IEKTPOHHOTO JOKYMEHTA.

JlaHHBIA TIepedYeHh MOXET OBITh KOHKPETHU3UPOBAH B 3aBHCHMOCTH OT
KOHTHHT€HTa 00y4aroluxcs.

5. IlepeyeHb OCHOBHOW W JONOJHUTEJBbHOH Y4eOHOH JUTEpaTypbl,
He00X0AMMOii 1JIs OCBOCHHSI TUCHUILIMHBI (MOYJISA)

5.1 OcHoBHas JuTEpaTypa:

1. Bonbskenmreiin, M.B. buodwusuka [3aekTpoHHBIN pecypc] : yueo.
nocobue — DnekTpoH. naH. — Cankr-IlerepOypr : Jlanb, 2012. — 608 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/3898

2. banesuna, O. [1. ®u3nonorus: OMOMOTEHIIUAIBI U AJICKTPUIECKAs
aKTUBHOCTH KJIETOK : yueOHOe rocobue i akageMuueckoro 6akanaspuara / O. I1.
banesuna, A. E. T'ailinykos, U. 10. Ceprees. — 2-e uzn., nepepad. u gon. — M. :
N3narensctBO FOpaiit, 2017. — 165 c. — (Cepus : bakanaBp. AkageMuyecKuii
kypc). — ISBN 978-5-534-04264-1. https://biblio-online.ru/book/32C8B2F4-
7134-4A53-8F04-A40313F1110A

3. bunru, B.H. [TpuHIune! a31eKTpoMaruuTHOM OMOPU3UKH
[DnexkTpoHHBIN pecypc] : MoHOTpaduss — DIEKTPOH. 1aH. — MOCKBa :
®uszmatiut, 2011. — 592 c. — Pexum nocrtyna: https://e.lanbook.com/book/5259

4. ®enoposa, B.H. Kparkuii kypc MeAMIIMHCKON 1 OMOJIOTMYECKOM
(GU3HKY C IIEMEHTaMH peadmIUTOI0THH. JISKITMU 1 ceMUHAPBI [ DJIEKTPOHHBIN
pecypc] : yue6. nocobue / B.H. ®enoposa, JI.A. CrenanoBa. — DIEKTPOH. JaH. —
Mockaa : @uzmariur, 2008. — 622 c. — Pexum nocryna:
https://e.lanbook.com/book/2150

3. [TnyTtaxun, I'.A. buodusuka [DnexkTpoHHBIHN pecypc] : yueb. mocodoue
/ T.A. Ilnyraxun, A.I'. KomaeB. — Dnekrpon. nan. — Cankr-IletepOypr : Jlans,
2012. — 240 c¢. — Pexxum goctymna: https://e.lanbook.com/book/4048

6. Kynpsimos, 10.b. Paamanumonnas Omodusuka: paguodyacTOTHBIE U
MHKPOBOJIHOBBIC AJICKTPOMArHUTHBIE U3y4YeHUs [DIEeKTPpOHHBINA pecype] : yueO. /



1O0.b. Kyapsimos, HO.®. Ilepos, A.b. Pyoun. — DnexTpoH. naH. — Mockasa :
duzmatiut, 2008. — 184 c. — Pexxum nocrtyna: https://e.lanbook.com/book/2221

7. buoduizuka [Tekct] : yueOHUK JJIs1 CTYJIEHTOB OMOJIOT. CIEIl.BY30B : B
2 1. T. 2 : buodusuka kierounsix npouecco / A. b. PyOoun. - 2-e usn., ucnp. u
non. - M. : Kamwxkssiii gom "Yausepcurer", 2000. - 467 c. : wi. - bubmuorp.: c.
457-458. - ISBN 5801300473.

8. buodusuka [Tekct] : yueOHUK 151 CTYIEHTOB OMOJI. CIIeIl. BY30B : B 2
T. T. 1 : Teopernueckasa ouopusuka / A. b. PyOun. - 2-e uza., ucnp. u gom. - M. :
Kuawmxneiit oM "Yausepcurer", 1999. - 448 c. : un. - bubnuorp.: c. 441-442. -
ISBN 5801300333.

0. [Ipaktukym mno Owodusmke [Tekct] : yueOHOe TmocoOue IS
cTyneHToB By30B / [B. ®. AnToHoB u 1p.]. - M. : Brmanoc, 2001. - 351 c. : w1 -
(ITpaktukym aJist By30B). - ABT. yKa3aHbl Ha 000poTe TUT. JI. - [SBN 5691006983.

10. COopHUK 3a/1a4 MO0 MEAUIIMHCKON 1 Onosorndeckoi pusnke [Tekcr] :
y4ueOHOe mocoOue Juisi CTYJIEHTOB By30B, 00y4. 1o mej. creil. / A. H. Pemu3zos, A.
I'. Makcuna. - 2-e u3n., nepepad. u gon. - M. : IIpoda, 2001. - 190 c. : un. -
(Beicuiee oopaszoBanue). - ISBN 5710739529.

11. Xumudeckue u Ouojormdyeckue ceHcopel [Tekct]| : [yueOHoe
nocobwue] / b. Orrunc ; nep. ¢ auri. M. A. Ciounkuna ¢ nomn. T. M. 3umunoi, B. B.
Jlyaununa. - M. : Texnocdepa, 2005. - 335 c. : un. - (Mup JIEKTPOHUKH). -
bubmumorp. : ¢. 333-335. - ISBN 5948360458. - ISBN 0471899135 : 168.75.

12.  Helipokommnbiotepsl [TekcT] : yueOHOE mocodue Jyisi CTyACHTOB BY30B
/ JI. T'. KomapioBa, A. B. Makcumos. - U3a. 2-e, nepepad. u nom. - M. : U3a-Bo
MI'TY um. H. D. baymana, 2004. - 399 c. : un. - (MHpopmaTHKa B TEXHUYECKOM
yHuBepcuteTe). - bubmuorp. : ¢. 397. - ISBN 5703825547 : 133 p. 50 k.

13. Papunanmonnas Ouodusmka (MoHU3Mpylomue uznydeHus) [Tekcr] :
y4eOHUK /it cTyneHToB By30B / FO. b. Kynpsmos ; nog pen. B. K. Mazypuka, M.
®. Jlomanosa ; [MI'Y um. M. B. Jlomonocosa]. - M. : ®DUSMATIINUT , 2004. - 442
c. - bubmmorp. : c. 394-416. - ISBN 592210388]1.

14. buomexanuka [Tekct] : yueOHUK ans ctynentoB By3oB / I'. U. TTomnos.
- 3-e u3n., crep. - M. : Axkanemus, 2008. - 254 c. - (Briciiee nmpodeccuoHanbHOe
oOpazoBanue. Ilenarornyeckue crnernuanbHocTh). - bubmuorp. : c. 251. - ISBN
9785769548871.

15. buoduzuka [Tekcr] : yuebHOe mocobue / M. B. BonbkeHmreiis. -
N3n. 3-e, crep. - CIIG. [m np.] : Jlans, 2008. - 595 c. : min. - (Knmaccuueckas
yueOHasi tutepartypa no pusuke) (Jlyumme kiaccuueckue yueOHUKH) (YUeOHUKH
s By3oB. CnenuanbHas juteparypa). - bubnuorp.: c. 583-586. - ISBN
9785811408511.



16. buodwusuxa nus nmxenepos [Tekct] : [yueOnoe mocobue : B2 1.]. T. 1
: buosnepretuka, OuomMmemMOpanoaorus U Ouosoruyeckas snekrpoauHamuka / E. B.
burpait u ap. ; nox pen. C. I1. Buxposa, B. O. Camoitnosa. - M. : ['opsuas nuHus-
Tenexom, 2008. - 493 c. - (YueOHoe mocobue AJisi BBICIIUX YU4EeOHBIX 3aBEACHUM.
CneunanbHocTh). - bubmuorp. : c. 471-472. - ISBN 9785991200486. - ISBN
9785991200509 : 363 p.

17. buodusuka mis umxkenepon [Tekct] : [yue6Hoe mocodme : B 2 T.]. T. 2
: buomexanuka, nHQopManus U peryaupoBaHue B )kUBbIX cuctemax / E. B. burnaii
u ap. ; nox pen. C. II. Buxposa, B. O. Camonnosa. - M. : T'opsiuas nuHus-
Tenexom, 2008. - 456 c. - (YueOHOe mocoOue AJisi BBICIIUX YU4eOHBIX 3aBECHUM.
CneunanbHocTh). - bubmuorp. : c. 435-436. - ISBN 9785991200493. - ISBN
9785991200509 : 363 p.

18. bumomexanmka [TekcTt] : yuyeOHHMK IS CPEIHMX M BBICIIUX Yy4eO.
3aBeneHui o pusnyeckoit kynbrype / B. W. Jlyoposckuii, B. H. ®enopona. - 3-¢
u3n. - M. : BJIAJOC-ITPECC , 2008. - 669 c. : wi. - (YueOHUK AJiSI BY30B). -
bubnuorp. : ¢. 667-669. - ISBN 9785305001013.

19. Kparkuii Kypc MEIUIIMHCKOW © OUOJOTUYECKOW (Qu3NKu ¢
AJIEMEHTaMH PeaOUIUTOJIOTUHU: JeKIMU U ceMuHapbl [Tekcr] : yueOHOe mocobue
JU1s cTyAeHTOB Mell. By30B / B. H. ®denoposa, JI. A. Crenanosa. - U3, 2-e, ucnp. -
M. : ®USMATIJIAUT, 2008. - 622 c. : un. - (Meaguuuackas dusuka). - budmmorp. :
c. 610-612. - ISBN 9785922110228 : 376 p. 20 k.

20. MexaHnuueckue KojeOaHUs W PE30HAHCHI B OpPraHU3ME YEJIOBEKa
[Tekcr] : yuebHOe mocobue s ctyneHtoB By3oB / A. b. Tumodees, I'. A.
Tumodees, E. E. ®ayctosa, B. H. ®enoposa. - M. : DUSMATIINUT, 2008. - 310 c.
: un. - (MenunuHckas ¢usuka). - bubmuorp. B koHime miaB. - ISBN
9785922109918 : 411.40.

21. PammanmonHas Ouodu3uKa: pPaJIUOYACTOTHBIE W MHUKPOBOJIHOBBIC
AJIEKTPOMAarHuTHbIC n3nydeHus [Tekct] : ydeOHuk musa cryaeHToB By3oB / FO. b.
Kynpsios, 0. @. Ilepos, A. b. Pyoun. - M. : ®U3MATIINUT, 2008. - 183 c. : ui.
- bubnuorp. : c. 176-182. - ISBN 9785922108485 : 310 p.

22.  OcHoBbl ¢u3uku u Ouodusuku [Tekcr] : ydyeOHOe mocobue as
ctyneHToB By30B / A. U. KypasneB u ap. ; moa pea. A. U. Xypasnesa. - 2-¢ usn.,
uctp. - M. : BUHOM. JlaGoparopus 3nanmii : Mup, 2008. - 383 c. - bubnuorp. : c.
377-378. - ISBN 9785947747775. - ISBN 9785030038384 : 295.00.

23. buodwusuka [Tekct] : yueOHOE mocobue it cTyAeHTOB By30B / I'. A.
[Imyraxun, A. I'. Komaes ; M-Bo cenbckoro xo3siictBa Poc. @enepanuu ; OI'OY
BIIO "Kyb6an. roc. arpapubsii yH-T". - Kpacnomap : ®I'OY BIIO "Kyb6aHckuii
'AY", 2010. - 264 c., [4] n. uB. un. : wi. - bubmmorp. : ¢. 258-261. - ISBN
9785946724401 : 66.00.



24.  JleTeKTOpbl HMOHU3HUPYIOIIMX YaCTULl M U3NydyeHuid [Tekcr]
OPUHIMOBL U NpuUMeHeHus : [yueOHoe mocooue| / A. W. bono3gwinsg, 1. M.
O6onoBckuit. - Jlonronpyaueiit : Matemnekr, 2012. - 204 c. : wi. - bubnuorp.: c.
202-204. - ISBN 9785915591058 : 1270.50.

25. buodusuka [Tekct]| : yueOHO-meToaMueckoe mocodbme / M. T.
Bapsimies, I'. ®@. Konbitos, C. C. [xxumak, 1. . amxkos, H. C. AkuHI10B ; M-BO
oOpazoBanus u Hayku Poc. ®deneparuu, Kybanckuit roc. yH-1. - KpacHomap :
[Ky6aHckuii rocynapctBeHHblil yHuBepcurer], 2012. - 88 c. : ui. - bubnuorp.: c.
83.-15.28.

5.2 lonoJiHUTeIbHASA JIUTEPATypa:

1. [Tonos, I'puropuit UBanoBuy buoMexanuka: y4eOHUK JJis1 CTYJIEHTOB
By30B /I'. U. [TonoB 3-e u3n., crep. -M.: Akagemus, 2008

2. Bonbkenmreiin, Muxann Brnagumuposud buodusuka: yuedHoe
noco6ue /M. B. Bonbkenmrein 13a. 3-e, crep. -CII6. [u ap.]: Jlans, 2008

3. buodusuka mis umxeHepos: [yueoHoe mocodbue : B2 T.] T. 1
buosnepreruka, OnomeMOpanoaorus u ouosoruyeckas snekrpoarnHamuka/E. B.
burpaii u np. ; nox pea. C. I1. Buxposa, B. O. CamoitnoBa -M.: I'opsiuas 1uHus-
Tenexom, 2008

4. buodusuka nys uHxkeHepos: [yueoHoe nocodue : B2 T.] T. 2
buomexanuka, nndopmarus u perynupoBanue B xkuBbix cucremax/E. B. burnait u
ap. ; mox pex. C. I1. Buxposa, B. O. Camoitnosa -M.: ['opsiuas nuHus-Tenexkom,
2008

3. Hyoposckuii, Bnanumup MBanosuu, ®enopona, B. H. buomexanuka:
Y4YEOHUK JIJIsl CPEAHUX U BBICHIMX y4eO. 3aBeicHuN 1o ¢pu3ndeckon Kyabrype /B.
. Iyoposckuii, B. H. ®enoposa 3-¢ uza. -M.: BJIAJIOC-TITPECC , 2008

6. ®enoposa, Banentnna Hukonaesna, Crenanona, JI. A. KpaTtkuii kypc
MEIUIIMHCKON U OMOJIOTHYECKOU (PUBUKY C AIIEeMEHTaMH peaOUIUTOIOTUH: JICKITUU
U CEMUHApPHI: yueOHOe TocoOue st CTyIeHTOB Mel. By30B /B. H. @enopora, JI. A.
Crenanosa U3n. 2-e, ucnp. -M.: ®USMATIINUT, 2008

7. Mexanundeckue KoneOaHus U Ppe30HAHCHI B OPraHU3Me YeJIOBeKa:
yaeOHoe mocooue mist ctyneHToB By30B /A. b. Tumodees, I'. A. Tumodees, E. E.
daycroBa, B. H. ®enoposa -M.: DUSMATIINUT, 2008

8. Kynpsimos, FOpuii bopucosuuy, [1epos, 0. @., Py6un, A. b.
Panuanunonnas 6uodusuka: paiuo4yacTOTHbIE U MUKPOBOJIHOBBIE
AIIEKTPOMArHUTHBIC U3TYUYEHUS ;| yUeOHUK JIJIsl CTyIeHTOB By30B /1O. b.
Kynapsios, FO. @. Ilepos, A. b. Pyoun -M.: ®USMATIIUT, 2008

0. OcHoBBI (hU3UKHU ¥ OMOPU3UKU: YyueOHOE TTOCOOUE JIJIsl CTYACHTOB
By30B /A. W. Xypasnes u ap. ; nox pea. A. U. XXypasnesa 2-¢ uszf., ucnp. -M.:
BMHOM. JlaGoparopust 3Hanuii, 2008



10.  Bbomozmwias, Anekcanap Banosuu, O60m0Bckuit, Unbs MuxaitnoBud
JleTeKTopbl MOHU3UPYIOMIMX YaCTHUI] U U3TYyUYEHUN: PUHIUIIBI U IPUMEHEHHUS :
[yaebnOe mocobue] /A. U. bonozabias, . M. O6on0Bckuii -J{oaronpyaHbii:
HNurtennekt, 2012

11. buoduszuka: yuebHO-MeToanueckoe nocooue /M. I'. bapeimes, I'. ©.
Komeitos, C. C. Jxxumak, JI. U. [lamkos, H. C. Akunmos ; M-Bo o6pa3oBaHus 1
Hayku Poc. ®enepammn, KyOGauckuit roc. yH-T -Kpachnomap: [KyOanckuii
rocy1apCTBeHHBIN yHUBEpcuTeT], 2012

6. Ilepeuenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHUKALIMOHHOMU CETH
«HTEepHET», HEOOXOAMMBIX /IJIsl OCBOCHM S AU CIUTIIMHBI

1.  http://www.kubsu.ru/node/1145 - MudbopmanronHo-Opa3oBaTenbHbIN
koMmruiekc (mopran) Kyol'V.
2.  http://e.lanbook.com -  DnekTpoHHO-OMOIMOTEUHasT  CcHUCTEMa

m3narensctBa «Jlawb». Jloctym: cBoOOAHBIM (M3 sokambHOM cetn KyOI'Y);
aBTOPU30BAHHBIN (M3 BHEIIHEH CETH).

3.  http://elibrary.ru/defaultx.asp - Hayunas snexkTpoHHas OuOnHoTeka
eLIBRARY.RU. Jloctym: aBTopr30BaHHbBINM (CBOOOHASI OHJIANH PErUCTpaIlus).
4.  http://biblioclub.ru - DNeKTPOHHO-0MOIMOTeUHAS cucrema

«YHHUBepcHUTETCKass OMOMMoTeKa oHyain». JlocTyn: cBOOOAHBIA (M3 JOKAIbHOU
cetu KyOI'Y); aBTOpr3oBaHHbI# (M3 BHEITHEH CETH).

5.  http://www.netbook.perm.ru/soj.html -oOpa3zoBarenbHBIi XKypHaJ Ha
calTe Www.iSsep.rssi.ru;

7. Mertoanuyeckue YKazaHusi A OOy4YAIOIUMXCH IO OCBOCHHUIO
AMCHHUIIMHBI (MOIYJIs1)

CryneHTy HEOOXOIWMO O3HAKOMHUTHCS C TEOPETHUYECKHUM MAaTepUaJIOM,
pa3o0partbcsi € TPEIJIOKEHHBIM  pENICHHWEM THIIOBBIX IMPUMEPOB, 3aTeM
CaMOCTOATENILHO PEIINTh MPUBEAEHHBIC 3a7aun. Ecou CTyIeHT HEe CMOT TMOHSATH
MPUBEJCHHBI B YKa3aHHBIX 3aJlayHUKaX pa300p THUIIOBBIX NPUMEPOB B TOU
CTETICHU, YTOOBI CaMOCTOSITEIbHO HCIIOJL30BaTh MPEIIOKCHHBIA QJITOPUTM IS
pEIIeHHS 3aJaHusl, TO OH MOKET MOJIYIUTh KOHCYJIBTAIIAIO MPEITOAaBaTENsl.

ConpoBOXKIEHNE CaMOCTOSTEILHON pPa0OTHl CTYJIEHTOB OPTraHHW30BaHO B
cleayrommx Ggopmax:

- BBINIOJTHCHHUE JIOTIOJIHMTEILHBIX 3aJaHuil B J1abopaTopHBIX pabdoTtax (1Mo
UTOTaM BBITTOJIHCHUS KaXJIOW J1a0OopaTOpHOH pabOThI CTYACHT COCTaBJISCT
noJpOOHBINA OTUET, ONMMUPaAsCh Ha KOTOPBIN JOHKEH B Oecele ¢ mperojaBareieM
MPOJIEMOHCTPUPOBATh ~ 3HAHUE  TEOPETHUYECKOT0 W IKCIIEPUMEHTAIBLHOTO
MaTepuaia, oTHocsmerocss Kk padore. IIpoBepka 3HaHMII CTyJeHTa OCHOBaHA Ha
KOHTPOJILHBIX BOTPOCAX, MPHUBEJACHHBIX B ONMHMCAHUH PAOOTHI M JOTOTHUTEIHHBIX
BOIIPOCAX, KACAIOIUXCSI COOTBETCTBYIOIINX PA3CIIOB JTUCITUTUINHBI),

- BBITIOJTHEHHE IOMAITHUX 3aIaHUH 110 TPAKTUICCKUM 3aHSITUSIM.


http://www.netbook.perm.ru/soj.html

- YCBOGHHE W JIOMOJIHCHHWE B pa3OupaeMbie pasleibl TUCIUTUIMHBI TPU
MOMOIIM 3HAHWKA TOJyYaeMbIX 10 CPEACTBAM M3YYCHHUS PEKOMEHIYEeMOM
JUTEPATYPHI.

-  KOHCYJIbTAllMM, OPTaHW30BaHHBIC JUISI Pa3bsICHEHUS TMPOOJIEMHBIX
MOMEHTOB TIPH CaMOCTOSTEILHOM HW3YYCHHH TEX WJIM HHBIX ACIEKTOB pa3JeiioB
ycBaBaeMoi HH(OpMAaIIUY B AUCIUILINHE.

B ocBoeHHMM AHMCHMIIMHBI WHBAIMIAMU M JHUIAMH C OTPaHHMYECHHBIMU
BO3MOKHOCTSIMH 3JIOPOBbSI OOJIBIIIOE 3HAYCHHWE UMEET WHIWBUAyalIbHAs ydeOHas
paboTa (KOHCYJIbTAIlMH) — JIOMOJHUTEIIEHOE pa3bsCHEHUE Y4EOHOTO MaTepHraia.

NunuBuyanpHble KOHCYJNBTAIIMM 1O TMPEAMETY  SBISIOTCS  BaXXHBIM
dbakTopoM, CHOCOOCTBYIONUM HWHAMBUAYaTU3alMA OOYYEHUS M YCTAHOBIICHHUIO
BOCITUTATEIPHOTO KOHTAKTa MEXKy MperoaBaTeiaeM U 00yJaronuMcs HHBATUIOM
WM JIAIIOM C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 37TOPOBBSI.

8. Ilepeuenr HHPOPMAIMOHHBIX TEXHOJOIMHd, HCIOJb3yeEMBbIX IPH
OCYIECTBJIEHMH 00Pa30BaTeJILHOIO Mpouecca no JUCUMIInHe (Moay.ai0) (nmpu
He00XO0IUMOCTH)

8.1 IlepeyeHb HEOOXO0AMMOT0 MPOrPAMMHOI0 OOecIeYeH sl
He Tpedyercsi.

8.2 Ilepeyens He0OXO0AMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
He Tpebyercsi.

9. MaTepuaJIbHO-TeXHHYECKas 0a3a, He00X0AUMAs AJIs1 OCYIIECTBICHUSA
o0pa30BaTeIbHOIO Npouecca nNo JUCHUIINHE

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHUE JTUCIIUTUTMHBI

Ne Bun pabor
(MOIyJIsT) U OCHAIIIEHHOCTH
JIeMOHCTpaIIMOHHOE MYJIETUMEANIHHOE 000PY TOBaHUE:
MIPOEKTOP, KOMITBIOTEP, ayAMOCUCTEMA, IKPaH; KOMITbIOTEpHAs
TEXHHKA C MTOJKIIIOUEeHUEM K ceTH «HTepHeT;
1. JleKnMOHHBIC 3aHATHS

JIEMOHCTPAIIMOHHBIHM CTOJI; TUITOBOM KOMIUIEKT ILIaKaTOB;
TUIIOBOW KOMIUIEKT JIEMOHCTpPAIIHi{; KOMILJIEKT Y4eOHOH
Mebenu; mocka yueOHas (yueOHas aynuropus 201 xopmyc C)

JlabopaTtopHnas ycranoBka Nel «Omnpenenenue pa3mepoB
3puTpouuTOB ¢ omoisio He-Ne nazepa»
JlabopaTtopHnas yctaHoBka No2 «DU3U4eCcCKre OCHOBBI
pedpaKTOMETPUH U YHIOCKOTTHID)
®oroanexrpokosnopumerp KOK-2MIT
JlaboparopHbie [Honapumerp CM-3

3aHSTUSA JlabopaTtopHas yctaHoBka Ne9 «OmnpeneneHue moist 3peHust
YEJIOBEKa
JlaGopaTtopHnas ycranoBka Nel(0 «Bpemsipaspemrarorniast
CIOCOOHOCTh YEJIOBEUYECKOTO IJ1a3a»
JlabopaTtopnas ycranoBka Nel 1 «IIpoBepka peakiinoHHOM
CIIOCOOHOCTH YEIOBEKA)




JIaGoparopHas ycrtanoBka Nel2 «DnekTpookynorpadusi»
JIaGopatopHas ycraHoBka Nel4 «oHHas NpOHULIAEMOCTh
KJIETOYHOM MEMOpPaHbI»

1K ¢ cucremoit Windows®

[TpuGop 1t U3MEpEeHUsT KPOBSHOTO JABJICHUS

Monaynb U1 U3BMEpeHus 1aBiIeHUs

[Tosic 1t 3aIUTHI TOYEK

Kommnext o60pyaoBanus k nadopatopHoit padore Nel5
«PerynupoBaHue TemMnepaTypbl Tejaa YeI0BEKa»
Kommnext o60pyaoBanus k nadopatopHoit pabote Nel.l
«/3yueHne noTeHurana moKos»

JIaGopatopHas ycranoBka Ne2.1 «Heipocumynsatop. Cunanc
BO3OYXICHUS

JIaGopatopHas ycraHoBka Ne3.1 «Dnektpokapauorpadust
YeJI0BEKa»

JIaGopatopHas ycrtaHoBka Ne4.1 «Donokapauorpadusi:
uccuenoBanue cepaeuno-cocyaucton cucreMsl (OKI)»
Kommiext o60pyaoBanus k naboparopHoit padote Ne5.1
«3mepeHre KpOBSIHOTO TaBIEHUSD)

Kommiext o60pynoBanus k 1aboparopHoit padote Ne 6.1
«Inexrpomuorpamma. CokparieHue MycKyaoB. bumencsi.
MycKynbHbIE TOTEHIHAIIBD)

KommiekT o6opyaoBanus k sabopatopHoit padote Ne7.1
«Pedrnexc pacTskeHHs U onpeaesieHue CKOpOCTH
IIPOBOAMMOCTI

I'eneparop cuHYCOMAIbHBIX BOJIH

Crepeo HayIIHUKHU

(YueOnas ayauropus 314 xopnyc C)

CamocrogTrenpHas
pabota

KomnbroTepHast TEXHUKA C BO3MOKHOCTBIO TIOJKITFOUEHUS K
cetu “MHTEpHET”, MPOrpaMMHBIM 00€CIIEUEHUEM B PEKUME
MOJKJIIOUYEHUS K TEPMUHAIBHOMY CepBEpY, MPOrpaMMoit
SKPaHHOTO YBEJIMYEHUS U IOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEy YHHBEPCUTETA
(yueOHnas aynutopus 148 xopmyc C)




