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1 Henu n 321244 U3y4YeHUs1 AUCHHUILINHBI (MOIYJIs).
1.1 llean ocBOeHUS AUCHHUILIAHDI.

Lenpto AMCUMIUIMHBI SBISETCS Pa3BUTHUE Y CTYACHTOB JIMYHOCTHBIX KAueCTB, a TaKXKe
¢dbopMupoBaHHUe OOIIEKYIbTYPHBIX M NPOPECCHOHANBHBIX KOMIIETEHUUH B 00JAaCTH HCCIie-
JOBaHUSI, Pa3paOOTKH, BHEIPECHUS U COMPOBOKACHUS WH(DOPMAIMOHHBIX TEXHOJIOTHI U CUCTEM
B cooTBeTcTBUU ¢ TpeboBaHusMu PI'OC BO no manHOMY HampaBJeHHUIO MMOJATOTOBKH. B vacT-
HOCTH JaHHasi JUCHUIUIMHA CTaBUT CBOEH 1EJIbI0O O3HAKOMHUTH CTYACHTOB C OCHOBHBIMU SIBJIE-
HUSMH, TOHITUSMH, 3aKOHAMU U METOAaMU OMO(U3UKH, HABBIKAMH MPOCTEUIITNX MPAKTUYECKUX
pacyeToB, a TaKkKe HKCICPUMEHTAIBHON paboThl B nabopaTtopuu. B Kypce m3inaraiorcss OCHOB-
HbI€ 3aKOHOMEPHOCTH OMO(pU3NYECKUX SBIECHUH, HOPMYIHUPYIOTCS 3aKOHBI OMOMDU3UKU U U3Y-
qaroTcs OMo(pHU3NIeCKre CBOWCTBA CHCTEM OMOMOJICKYJT Ha OCHOBE MOJICILHBIX MPEACTABICHUH,
JArOTCS MOHATUS OMO(U3UKU MeMOpaH, OEJIKOB, CIOXKHBIX MOJIEKYISIPHBIX CHCTEM.

1.2 3agauu AUCHUILJIMHBI:

- O3HAaKOMUTb CIIyIIaTeNed ¢ BAKHEHITMMU TTOHSITUSMH ¥ 3aKOHAMHU OMO(DU3UKHY;

- MIPOAEMOHCTPHUPOBATH OCHOBHBIE METOIBI M aJITOPUTMBI PEIICHUS 3a/1a4;

— HAYYUTh TPUMEHSATH 3aKOHBI (U3UKU U OMO(U3UKH B TEOPUU U HA TIPAKTHUKE;

- JaTh MPEACTaBIeHUE O (PyHIaMEHTATIBHBIX (PU3MUYECKUX OIMBITaX M UX POJU B Pa3BUTUU
HaYKU;

- cOpMHUPOBATH Y CTYJJCHTOB OCHOBBI €CTECTBEHHOHAYYHOW KapTHHBI MUDA;

- BBIPA0OTATh Y CTYJCHTOB HABBIKM MPAKTHYECKOTO MPUMEHEHUs 3aKOHOB U MoJielnel Gu-
3UKH U OMO(QU3UKH K PEIIEHUI0 KOHKPETHBIX €CTECTBEHHOHAYUHBIX U TEXHUYECKUX MPOOIIEM.

1.3 MecTo AuCHHMILVINHBI B CTPYKTYpPe OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl.

JucuunnuHa «buodu3nka» OTHOCUTCS K AMCHUILTAHAM, BKIIOYEHHBIM B BapHATHBHYIO
4acTh, 00s3aTeNIbHbIE JUCHUIUIMHBI 00pa30BaTEeNbHOrO IMKJIa OCHOBHOM MpPO(deccHOHANbHOM
o0pa3oBaTenpHON TporpaMmbl MpodeccCHoHaNbHOr0 00pa3oBanus Mo crnenuaibHocTu 12.03.04
bruorexHmueckue cucteMbl W TexHONOrHn «MH)XXEHEpHOE Ie0 B MEIUKO — OHOJIOTHYECKOMH
MIPAKTUKE».
3HaHUs, TOJIYYCHHBIC B 3TOM KypCe, UCIIONB3YIOTCS B OCIEAYIONIeH mpodecCuOHaIBHOM 1es-
TENbHOCTH.

1.4 Ilepevyenb MUIaHNPYeMBbIX Pe3yJIbTATOB 00y4eHHs M0 JTUCHUIINHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMBbl.
N3yuenne naHHOW y4eOHOW NMCHIUIUIMHBI HAMpaBiIeHO Ha (OPMHUPOBAHHE y OOYUAIOIIMXCS

KOMIIETEHIIUN:



No | Unpgekc | Conepxkanue B pe3ynbrare uzyueHusi yueOHON AUCHUIIIMHBI 00y4aro-

IL.I | KOMIIe- | KOMIIETEHIUU LIUECS] TOJIKHBI

. TEHIMU | (WIK ee YacTn) 3HaTh yMeTh BJIaJIeTh

1 OIIK-1 | cnocoGHOCTBIO OpUHIUIBL  (Op- | MPUMEHSTH 3aKOHBI METOAAMH HC-
IIPECTABIATD MHUPOBaHUS U | MEXaHUKHU JJIS OIU- | CJIEIOBAHUsA
aJIeKBaTHYIO CO- | pacIpOCTPAHEHHUs | CAHUS MOABHXKHOCTH | CTPOCHHUS
BPEMEHHOMY CUTHQJIOB B JKHU- | OEJIKOB, MEXaHUYE- | CIOXHBIX MO-
YPOBHIO 3HaHHUU BOM OpraHu3Me, | CKHX CBOMCTB MEM- | JIEKYJI YIule-
Hay4YHYIO KapTU- | UX poJib B OHO- | OpaH U MBIILIEYHBIX | BOJOB (MOHO-

HY MHUpa Ha OcC-
HOBE 3HAHMS OC-
HOBHBIX II0JIOXE-
HHUH, 3aKOHOB B
METOJIOB €CTe-
CTBEHHBIX HayK U
MaTeMaTUKU

¢u3nKke YyBCTB,
CHCTEMYy KpOBO-
oOpareHus u
oOMEHHBIC  TpO-
meccel B opra-
HU3ME

COKpAILICHUH; TUI-
POJIMHAMUKHU — OIH-
CaHUSs JIBYDKCHUS
KHUJIKOCTHU B Opra-
HU3ME; MOJIEKYJISIP-
HOM (U3HKHU U TEp-
MOJIMHAMUKH - TIPO-
reccoB qubdy3uu u
TePMOIUHAMUYC-
CKHX CBOWCTB MEM-
OpaH; 3JIeKTpocTa-
TUKH - OUODIIEKTPH-
YECKUX MOTECHIINA-
JIOB U
ANEKTPUUECKUX B3a-
UMOJCUCTBHI; dIIEK-
TPOJTUHAMUKH —
pacmipocTpaHeHUs
JIEKTPOMArHUTHBIX
BOJIH U DJIEKTpUYE-
CKHX TOKOB

caxapuzioB) UX
bU3HYEeCKUX U
XUMHYECKHUX
CBOMCTB I
MOHWMAHHUS U
OTIHMCaHUsA PO-
JIM B )KHBOM
OpraHu3Me




No | Unpgekc | Conepxkanue B pe3ynbrare uzyueHusi yueOHON AUCHUIIIMHBI 00y4aro-

IL.I | KOMIIe- | KOMIIETEHIUU LIUECS] TOJIKHBI

. TEHUUU | (WM ee 4acTH) 3HaTh yMeTh BJIaJIeTh

2 [1K-2 TOTOBHOCTBIO K 0COOEHHOCTH Op- | BBIOMpATh METOJI TU- | METOJUKAMHU
y4acTHIO B [IPO- | FaHU3ALUU U arHOCTHKU U Jie4eO- | AMarHOCTUKU

BEICHUU MEIHKO-
OMOJIOrMYECKHUX,
9KOJIOTHYCCKHUX U
Hay4HO-
TEXHHYECKUX HC-
CJIEIOBAaHUH C
MIPUMECHCHHEM
TEXHUYECKHX
cpencts, uHpoOp-
MAaIlMOHHBIX TEX-
HOJIOTHH B METO-
OB 00paboTKH
pe3yIbTaTOB

MIPOBEJICHUS Me-
IHUIAHCKUX U
OMOJIOTMYECKHUX
AKCIIEPUMEHTOB C
LIEJIBIO JHUATHO-
CTHKH COCTOSHHSA
U JIe4eOHBIX BO3-
NEUCTBUH IO
KOPPEKIIHH CO-
CTOSIHUSI Opra-
HH3Ma;

OCHOBHBIE TPYII-
bl METOJIOB, OC-
HOBaHHbBIE Ha
BHEIIHHUX Jeueo-
HO-
TEPAIEBTHYECKUX
BO3JIEHCTBUAX HAa
OpraHW3M U HC-
TMOJIb3YIOIITUX
TEXHUYECKHUE
CpeacTBa

HOTO BO3ACHCTBHUSI B
3aBHUCHMOCTH OT Me-
IUIIMHCKOM 3ajJayH,
BHEIIHUX  YCJIOBHUM
BBIIOJIHCHHUS DKCIIe-
PUMEHTOB, HAJTUYMS
TEXHUYCCKHX
CPEACTB, YPOBHS
MOJATOTOBKU  TEPCO-
HaI,

noaOUpaTh METObI
pU HEOOXOIUMOCTH
MIPOBEACHUS KOM-
TJICKCHBIX U (PYHK-
[IMOHAJILHBIX MCCIIe-
OBaHUU

U J1e4eOHOTO
BO3JICHCTBYUS B
3aBHCHMOCTHU
OT MEIUIIHH-
CKOM 3aJa4H,
BHEIIHUX
YCJIIOBUU BBI-
MOJIHEHUS
SKCTIIEPUMEH-
TOB, 3HAaThb OC-
HOBHEIC METO-
JIbI ¥ TTapa-
METpBI Jieuel-
HO-
TepaneBTuye-
CKHUX BO3J€EH-
CTBUH

2. CTpyKTypa H coep:kaHue JucHUNIUHBI « Buoduznka»

2.1 PacnipenesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6mast TpyJ0eMKOCTh TUCIUIUIMHBI COCTaBIsieT S 3aueTHbIX enuHuil, (180 akamemuue-
CKHUX 9acoB, U3 HUX 90 ayIuTOPHBIX).
Kypc «bruodusnueckne OCHOBBI KHMBBIX CHCTEM» COCTOMT M3 JIEKIUH M NMPaKTHUECKUX
3aHSTHUNA, COIPOBOXK/IAEMBIX PErYJISIPHON MHIUBUAYAIbHON pabOTOH MmpenojaBaTesis cO CTyIeH-
TaMH B MPOLIECCE CAMOCTOATENbHON paboThl. B KoHIIEe msiToro cemectpa sk3ameH. IIporpammoii
IVCIUTUTAHBI TIPEyCMOTPEHBI 36 9acoB JIEKIIMOHHBIX, 54 1a00paTOpHBIX 3aHATHH, a Takxke 49
4acoOB CaMOCTOSITETILHON pabOTHI.

Bunx yuebnoi paboThl Bcero CemecTpsbl
4acoB (dachn)

5 -
KonTakTHasi paboTa, B TOM 4ncJe: 104,3 104,3
AyIUTOpHBIE 3aHATHS (BCEro): 90 90
3aHATHUA JIEKIIUOHHOIO TUIIA 36 36 -
JlaGopaTopHbIe 3aHATHS o4 o4 -
3aHATHSI CEMUHAPCKOTO TUMA (CEMUHAPBI, MPaKTHYe-
CKHE 3aHSTHUS) i i i
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HNnas koHTaKTHasA padoTa: 14,3 14,3

KonTtposb camocTositenbHOM padoThl (KCP) 14 14
ITpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTeJibHasi paboTa, B TOM YHCJIe: 49 49
KypcoBas pabota 10 10 -
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 20 20 -
BeimonHeHre WHAMBHYaTbHBIX 331aHUH (ITOrOTOBKA 5 5 i
COOOIIIEHUH, IPE3EHTaIU)
Pedepar - - -
IToaroroBka K TEKyIeMy KOHTPOJIIO 14 14 -
KoHnTtpoJnb: 26,7 26,7
[ToaroroBka K 3K3aMeHy 26,7 26,7
OO0mas Tpya10eMKOCTh | 4ac. 180 180 -

B TOM HC/Ie KOHTAKTHAS | o 43 104,3

pabota

3a4. eJ1 5 5

2.2 CTpyKTypa IMCUUNIHHBI
Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOEMKOCTH IO pa3fiesiaM JUCIHILTAHBL.

Pa3jienbl iucunInHbI, H3y4aemble B 5 ceMecTpe

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

1 2 3 4 5 6 7

1 BBenenue B OMopu3uKy 10 2 2 6

2 TepmoaunaMuka 6HOIOTH- 25 6 12 7
YEeCKHX MPOLIECCOB

3 Kunetnka Onogornyeckux 17 6 4 7
IIPOLIECCOB

4 buodusmnka meMOpaHHBIX 19 6 6 7
IPOLIECCOB

5 MonenupoBanue 61opu- 33 6 20 7
3WYECKHX TPOIIECCOB

6 bruoduszuka MbIIe4HOro 19 6 6 7
COKpaIeHHs

7 DneMeHTHI paguallMiOHHON 16 4 4 8
Oomopu3uKu
Bceero 36 54 49

2.3 Coneprxanue pa3aeaoB AUCHUNIHHBI:

2.3.1 3aHATHA JEeKIIHOHHOI0 TUIIA

Ne | HaumeHoBaHue pa3je- Conep:xanue pa3iena ®opMa TeKyLIero
n/m | Ja KOHTPOJIS




Brenenue B 6nopusuxy

[Ipeamer u 3agaun 6noduzuku. bromo-
THYECKUE U (PU3NIECKHUE TPOIIECCHI U
3aKOHOMEPHOCTH B )KHMBBIX CHCTEMaX.
Mertoponorndeckue BOpockl 6nogu-
3ukH. MicTopust pa3BUTHS OTEYECTBEH-
HO OMOpU3UKH.

MakpomoJieKysia Kak OCHOBa OpraHu-
3anuu Ouoctpykryp. [Ipocrpancrsen-
Hast KOHpUTYpaIus OMOIOINMEPOB.
VYcnoBust cTabUIBHOCTH KOH(PHUTYpauu
MaKpPOMOJIEKYJI.

Juckyccus

Tepmoaunamuka 6uo-
JIOTUYECKUX TPOLIECCOB

IIepBbIil 3aKOH TEPMOAMHAMUKY WIIN
3aKOH COXPAaHCHMsI U IIPEBPALLCHHUS
sHepruu. BTopoli 3aKk0H TepMOJUHAMU-
ku. [IppumeHMMOCTs BTOPOTro 3aKOHA
TEPMOAMHAMMKY K Ouocucremam. Bro-
pO¥i 3aKOH TEPMOJUHAMMKY B OTKPBI-
ThIX cucTeMax. CBsA3b U3MEHEHUSI DH-
TPOIHH, C IPOTEKAIOIIMMHU B HEH HEOO-
paTuMbIMU IIpoueccaMu. TepmoanHa-
MHUYECKOE CONPSIKEHHUE NTPOLIECCOB.
CootHomenus Ounzarepa. Teopema
IIpuroxuna.

Juckyccus

Kuuneruka Ouosiornue-
CKHUX TPOIIECCOB

OYHKIIMOHUPOBAHHUE IIEIOCTHOU OHO-
JIOTUYECKOU cuctemMbl. CHHEPrUYecKHe
s dexter. Kunernueckunii moaxos. As-
TOHOMHAs WIN CTallMOHApHAasi CUCTEMA.
Y CTONYMBOCTB CTAlMOHAPHBIX COCTOS-
Huil. MccnenoBanne noBeieHus CUCTE-
MBI, MoJIeTupyeMoit auddepeHinanb-
HBIMH ypaBHeHHAMH. KadecTBeHHOE
HCCIIEI0OBaHNE KHHETHUECKHUX CHCTEM.
budypkanuu. bproccenstop. buonoru-
yeckue Tpurrepbl. Kunetnka gpepmen-
TaTUBHBIX NporeccoB. Kuneruka dep-
MEHTaTUBHBIX MPOIIECCOB

Huckyccus

bruoduszuka memOpan-
HBIX IPOIIECCOB

CrpyKkTypHO-(hYHKIIMOHATIbHAS OPTaHU-
3a1usi OMOJIOTUYECKUX MEMOpaH.
KieTka kak anemeHTapHas )kuBasi CH-
crtema. CTpoeHHE KIETKH U OMOJIoTHYe-
ckue MeMOpaHbl. OCHOBHBIE (DYHKITHH
Ouonornueckux memopas. Pazsutue
MIPEACTABICHUHN O CTPYKTYpHOH opra-
HU3auuu memOpaH. MonekyssipHas
opraHu3anys OMOJOTHYECKUX MEM-
6pan. CocraB 6uomemOpan. Boga kak
COCTaBHOH 3JIeMEeHT OnoMeMOpaH.
CtpykTypa BoJbI B OMOMeMOpaHax.
MexaHnuueckue cBoiicTBa MeMOpaH.
VYnpyras noTeHInanbHas 3Heprusl.
Monyib TOBEPXHOCTHOTO U30TEpPMUYE-
ckoro cxatus. [loBepXHOCTHBIN MO-

Huckyccus
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JyJib YIIPYTOCTH TIPU CABUTE. YTIPY-
TOCTH IIIOCKUX OMCIIOMHBIX JIMITHIHBIX

MeMOpaH.

TpaHcnopT BemecTs yepes Ononoruye-
ckue memOpanbl:ITaccuBHBIN TpaHC-
MOPT BEIIECTB Yepe3 OMOMEeMOpaHBI.
XUMUYECKUHN U AJIEKTPOXUMHUYECKUIA
noreHuansl. Kiaccudukanus BuioB
naccuBHOro TpaHcnopta. [Ipocras

T Qy3us HEITEKTPOIUTOB. 3aKOHBI
®uka. [Iporunaemocts 1 K03 HUIIK-
ent quddysun. Hecraumonapuas qud-
dy3us. Juddysus yepes nopel. Mon-
Hble Hacochl. Yyactue ATda3 B akTuB-
HOM TpaHCIOPTe UOHOB uepe3 Onoio-
ruyecKkue MemMOpaHbl. DKBUBAJICHTHAS
CXeMa aKTUBHOT'O TPaHCIOPTa.
buoanexrpuueckue noreHunansl: [1o-
TEHIMAJ MTOKOS. DINEeKTPoau(Py3noH-
HBIM TPaHCIOPT HOHOB Yepe3 MeMOpa-
Hy. [lorenunan HepHcra. YpaBHeHue
I'ennepcona. [IpubamxeHue NoCTOSH-
HOro nosis. YpasHeHnue ['onbamana uist
MeMOpaHHOTro noTeHmana. [loreniuan
nerctBud. I3MepeHne noTeHIHAJIOB B
B0O30yAMMBIX MeMOpaHax. FloHHbIE TO-
KM B MeMOpaHe akcoHa. Meron ¢ukca-
[[MY TIOTEHI[MaNa. DKBUBAJICHTHAS
aNeKTpUYecKas cxeMa MmeMOpaHsl. Pasz-
JeneHre MeMOpPaHHOTo TOKa Ha KOMITO
HeHThl. PacipocTpaneHnue HepBHOTO
UMIIYyJIbCa BIOJIb BO30YIMMOr0O BOJIOK-
Ha. KabenbHble CBOMCTBA HEPBHBIX BO-
JIOKOH.

MonenupoBanue Ouo-
(bu3MUeCKUX MPOLECCOB

3aKOHOMEPHOCTH TpolieccoB nuddy-
3UH B OMOTKAHSX 11 OMHAPHBIX U
MHOTOKOMTIOHEHTHBIX CHCTEM. MeToIbl
peteHust ypaBHeHUs TUPPy3un (MEeToq
®ypre, meron Jlamnaca, ypaBHeHne
Ilyaccona). I'pannunsle ycnoBus. 1-4,
2-51 1 3-5 KpaeBble 3a1a4n. CMelranHbIe
KpaeBble 3a/1a4M. 3a7a4i ¢ HEOJHOPO/I-
HBIMU TPAHUYHBIMH YCIIOBHSIMH. Y paB-
HeHue U Qy3un ¢ mepeMeHHbIMHU KO-
s purmentamu. Henmneitneie, HecTa-
LIMOHAPHBIE YPaBHEHUS MacCONEepPEeHO-
ca. Pa3zHOCTHBIEC CXEMBI pelIeHUs ypaB-
HeHus quddy3un.MaremaTnueckoe
MO/IEIMPOBAaHUE MTPOLIECCOB PACIPO-
CTpaHEHHs Teria B OMOTKaHIX

Huckyccus

buodwuszuka meimedHoro

OCHOBHBIC THIIEI COKPATHUTCJIbHBIX U

Juckyccus
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COKpAILICHUS MOJBMXHBIX cucTeM. CTpyKTypa U
(yHKIIMOHMPOBAHUE TTONIEPEIHO-
M0JIOCATOM MBIIIIIBI TO3BOHOYHEIX.
buomexanuka Mpimubl. [IpuHOuns
npeoOpa3oBaHKs YHEPTUU B MEXaHO-
XMMHYECKUX chcTeMax. TepmoanHa-
MHYECKHE, SHEPIreTUUECKHUE U MOIII-
HOCTHBIE€ XapaKTEPUCTUKHU COKPATH-
TENbHBIX cucTeM. Teopun MmexaHuzma
MBIIIEYHOT'O COKPAILICHUS.

No 9 ITaccuBHBIN TpaHCIIOPT BEIIECTB
yepe3 Onosoruueckue MeMOpaHsbl
Nol0 AKTUBHBIN TPAHCTIOPT BEILIECTB
yepe3 OMoJIornYeckue MeMOpaHBbI

7 DOnemeHThl paguanon- | OCHOBHBIE XapaKTEpUCTUKU u3nyueHus: | Juckyccus
HOU OMopU3NKH U ero OMOJIOrMYEeCKON aKTUBHOCTH.
buonoruyecku SKkBUBaNIeHTHAs J034.
EcrecTBeHHBIC HCTOYHHUKH PaIAAIIHH.
[lepBuuHbIE peakluy MOPAKEHUS KU-
Boil Tkanu. Pagmonm3 Boabl. Pagmonus
OpPraHMYECKUX MOJIEKYI
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
3aHATUS CEMUHAPCKOTO TUTIA HE TIPEAYCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHS.
No ®dopma
HaumenoBaHue J1a00paTOpHBIX pa-
n/n | HammenoBanue pa3nesa Gor TEKYIIETO
KOHTPOJIS
1 | Beenenue B ouousuky | Nel Brenenue B 6nodpusuxy 3amura mabopaTop-
HOM paboTsI B pop-
Me Oecebl
2 | Tepmonunamuka 6uomno- | Ne2 TepmoanHamuka OHOJIOTHUECKUX | 3amiuTa J1aboparop-
THYECKUX TPOIECCOB MPOIIECCOB HOU paboThI B pop-
Ne3 HccnenoBanue opraHn4eckux Me Oeceibl
MOJIEKYI
3 | Kuneruka 6uonornye- Ne4 dynknronupoBanue 6uonoruye- | 3amuTa JadopaTop-
CKHMX MPOLIECCOB CKOM CHCTEMBI HOM paboThI B pop-
Ne 5 Kunetnka OMOJOTHYECKHX TTPO- Me Oecelbl
1[ECCOB
Ne6 CranmonapHbie cocTOsSTHUS OHO-
CUCTEM
4 | buodusuka memOpanubix | Ne 7 buonornueckue MmeMOpaHbl 3amura aboparop-
MPOIECCOB No 8 MexaHnnueckue CBOMCTBAa MEM- HOU paboThI B pop-
Opan Me Oecepl
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Nell buoduznueckoe ncciaeaoBanme
MeMOpaH

5 | MoaenmupoBanue 6uodu- | Nel2 MoaenupoBanue 6nodpuszuye- 3ammura mabopaTop-
3UYECKUX MPOIECCOB CKHX IPOIIECCOB HOM paboTsl B hop-
Nel3 MopenupoBanue 6uoIorHYe- Me Oecebl
CKHX CHCTEM
6 | buodusuka mermeunoro | Ne 14 buodusuka MbIeqyHoro CO- 3ammra mabopaTop-
COKpALICHUS KpalleHUs HOM paboThI B (op-
Ne 15 DnekTpoXuMHUYECKU TTOTCHITU- | M€ Oece b
an
7 | DieMeHTHl paHaIoH- No 16 DneMeHTbl pagualiMiOHHON 3ammra mabopaTop-

HOM OMopU3NKU

onou3nKu

HOM paboThI B (op-

Me Oecebl

2.3.4 llpumepHasi TeMATHKA KYPCOBBIX padoT (MPOEKTOB)

IIpensnaraemblie TeMbI KYPCOBBIX IPOEKTOB

RRooo~NoOR~wNE

1. kierkwu.

['maponnHamMuyecKue MEXaHU3Mbl PEryJIsiUi pocTa TpoMoOa

MopenupoBaHue JUHAMUKHA MHEKPOTPYOOUIeK

Kak ceTtuaTka riasa cnocoOHa pacro3HaBaTh JBH)KEHUS B TEMHOTE.

ITonb3a roppKOro MOKOIaAa JUIsi UMMYHUTETA U MO3TOBOM aKTUBHOCTH.

Kak mpoTuBOoBOCTIanuTENbHBIE OETKKM OMOTAOT paboTaTh MO3TY.
HccenenoBanue BIMSAHUSA HUPKAIHBIX PUTMOB Ha )KU3HEEATEIbHOCTh YEJIOBEKA.
[Tpupoaono100HbIe TEXHOIOTUN

brorexHoIorn4eckoe Npon3BoICTBO BUTAMUHOB.

buonornyeckas 0O4MCTKA CTOUYHBIX BOJ.

0. Buomonmumepsl, X y4acThe B TPAHCIIOPTHBIX MPOIeccaX BHYTPH

12. ®wusuka OMOpe30HAHCHOU Tepanuu

13. dusuka HePOAKTUBHOCTH 'OJIOBHOTO MO3Ta

14. buodusuka memOpaHHO-3aBUCUMOI0 (D€pPMEHTATUBHOIO KaTaiun3a

15. IlpuMeHeHHE METOI0B MOJIEKYIISIPHOT'O MOJETUPOBaHMS Il pa3paboOTKH JIEKapCTB

2.4 TlepeyeHb y4eOHO-MeTOAUYECKOr0 o0ecnedeHUs! ISl CAMOCTOSATEIbHOI padoThl
00y4arouuXcs Mo JUCHHUILUIHHE (MOLYJII0)

No HanmvenoBanme |IlepedeHp y4eOHO-METOIUYECKOTO OOECIEYCHHUS TUCIUIUIAHBI 10
B pasznena BBITIOJTHEHUIO CAMOCTOSTEIHHOU PabOThI

1 2 3

1. ITpopaboTka 1. Bonbkenmireiin, M.B. buodusuka [DnekTpoHHbIH pe-
y4ebnoro (teope- |cypc] : yueb. mocobue — DnextpoH. naH. — Cankr-IleTepOypr :
TUYECKOr0) Ma-  |Jlaup, 2012. — 608 c. — Pexxum mocTyma:
Tepuana https://e.lanbook.com/book/3898

2. Bbanesuna, O. I1. ®usnonorus: OMONOTECHIMAIEI U
JNEKTpUYECKasi akTUBHOCTD KJIETOK : yueOHoe rmocolue A akaje-
2. Brimonaenue un-

JTUBUTyaJTbHBIX
3agaHui (1oaro-

muueckoro OakamaBpuara / O. I1. banesuna, A. E. Iaiinykos, 1. O.
CepreeB. — 2-e u3n., nepepad. u gomn. — M. : UzpatensctBo FOpaiir,
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ToBKa coobme- |2017. — 165 c. — (Cepus : bakanaBp. AxageMudeckuii Kypc). —
Hul, pe3erta-  |ISBN 978-5-534-04264-1. https://biblio-online.ru/book/32C8B2F4-
L) 7134-4A53-8F04-A40313F1110A

3. Kypcosas pabora 3. bunru, B.H. [IpuHI#IB! 31eKTpOMarHUTHON Ouodu-
3WKH [ DIIEKTPOHHBIN pecypc] : MoHOTpadust — DIEKTPOH. JaH. —
Mockasa : ®uszmaraut, 2011. — 592 ¢. — Pexum gocryna:
https://e.lanbook.com/book/5259

Y4eOHO-MeTOAUYECKHME MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaroImUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JOPOBbS U BOCIIPUATHS UH(POpMALIUU:

Jlyist i1n ¢ HapyIeHUsIMH 3PEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOI'O TIOKYMEHTA,

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList i1 ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO anmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

JlaHHBIH MepeueHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIEHTa 00Y-
YaroIIUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bonbmas yacTh JEeKIUNA U TPAKTHYCCKHUE 3aHSATHUS MPOBOISATCS C MCIIOIH30BAHUEM JOCKH
U CIIPAaBOYHBIX MarepuanoB. J[Jis mpoBeneHUs MEHbIEH YacTH JIEKIIMOHHBIX 3aHSATHI HCIONb-
3YIOTCS MYJIBTHMEIUHHBIC CPEACTBA BOCIIPOU3BEICHUSI aKTHBHOTO COACPKIMOT0, ITO3BOJISFOIIIC-
ro CIyIIaTeN0 BOCIIPUHUMATh OCOOCHHOCTH M3y4aeMol Mpodeccuu, 3a4acTyi0 UTparolife pe-
NIAFONIYIO0 POJb B MOHUMAHWHM W BOCIPHUSTHH, a TaK ke (opMupoBaHUHM TPOECCHOHATHLHBIX
KOMIIETECHLIUH.

[To m3yyaemoli JUCHMILIUHE CTYACHTaM IPEI0CTABIISICTCS BO3MOKHOCTh OTKPBITO TOJIh-
30BaThCs (B TOM YHCIE KOMUPOBATh HAa TUYHBIE HOCUTEIH HH(POPMAIINH) TOATOTOBICHHBIMU Be-
JTYIIUM JaHHYIO JTUCITUIUIMHY JIKTOPOM MaTepHajaMH B BHJIE MJICKTPOHHOTO KOMITJIEKCA COTpPO-
BOXKJICHUSI, BKJIFOUAIOIIETO B ce0si: SJEKTPOHHBIE KOHCIEKTHI JIEKIUH; 3J€KTPOHHbBIE BapUAHTHI
y4e0HO-METOIMYSCKUX TTOCOOUH TS BBITIOJHEHUS JIAOOPATOPHBIX 3aJaHHIA; CIIUCKH KOHTPOJIb-
HBIX BOTPOCOB K KaXKJIOM TeMe U3y4aeMoro Kypca.

[Ipu peanmzanum yueOHOM pabOTHI MO OCBOEHHUIO Kypca «buodusnyeckne OCHOBHI KH-
BBIX CHCTEM) UCIIONB3YIOTCS COBpPeMeHHbIe 00pa3oBaTe/ibHbIe TEXHOJOTHH:

J MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
. MPOEKTHBIE METO/IbI O0yUEeHUS;
o HCCJIEIOBATEIbCKHUE METO/IbI B 00YUEHUH;

VYcnemHoe ocBoeHUEe MaTepuaia Kypca Mpernosiaraer OoJbIIyI0 CaMOCTOSTENbHYIO pa-
60Ty 6akagaBpoB M PYKOBOJICTBO 3TOI pabOTOI CO CTOPOHBI MPeToaBaTelieH.

CamocrosiTenbHast paboTa CTYACHTOB SIBISIETCS HEOTHEMIIEMOM 4acThO Ipolecca Moro-
ToBKU. [Toa camocTosITensHOI paboTON MOHMMAeTCs 4YacTh Y4eOHOH MIaHupyeMoi paboThI, KO-
TOpask BHIIOJHAETCS 10 3aJaHUI0 U IIPU METOINYECKOM PYKOBOJICTBE MpEIoiaBaTesi, Ho 06e3 ero
HENOCPEACTBEHHOIO yJacTHsl.

CamocrosiTenbHasi paboTa HampaBjieHa Ha YCBOEGHUE CHCTEMbI HAayUHBIX U MpodeccHo-
HATBHBIX 3HAHUHU, GOPMHUPOBAHUS YMEHHI U HABBIKOB, IPHOOPETEHUE OMBITA CAMOCTOSTEIHHON
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TBOpueckoil nestensHOocTH. CPC momoraer (opMupoBaTh KyIbTYpy MBIIIJICHUS CTYACHTOB,
pacIIUpsTh MO3HABATEIILHYIO IEATEIBHOCTb.

Buner camocTosiTenbHON pabOTHI IO KypCy:

@) no yenam: NOJArOTOBKA K JIGKIIUSIM, K HTOTOBOMY KOHTPOJTIO.

0) no xapaxmepy padomel: U3yueHHE JIMTEPATYPhl, KOHCIIEKTA JICKIMI1; TOUCK JIUTEPa-
Typbl B OMOJMOTEKE; KOHCICKTHPOBAHUE PEKOMEHIYEMOH Ui CaMOCTOSATEIBHOTO H3y4YCHUS
HAYYHOH JIUTEpaTyphl; PEIICHUE 3a/1a4, TECTOB.

oB TeueHme ceMecTpa CTYACHTHI BBITIOIHAIOT 33JaHNs, YKa3aHHBIC MPETOaBaTEeIIeM.

B X04€ JICKIIMOHHBIX U Ha60paTOprIX 3aHSTHN npeamnojaracTcsa MCrIoJIb30BaHUC KOM-
MBIOTEPHBIX TEXHOJIOTHH (MPE3EHTAIMH 110 HEKOTOPBIM TEMaM Kypca).

B ydeOGHOM mporiecce MCIONB3YIOTCS aKTUBHBIC U MHTEPAKTHBHBIC (POPMBI IPOBEACHUS
3aHSATHIA: METOJ] TPOCKTOB, METO/T IIOMCKA OBICTPBIX PEIICHUIH B IPYIIIE, MO3TOBOMU ITYPM.

I/IHTepaKTI/IBHOCTB nogavuv Marcpuajia rmpeanojaract He TOJIbLKO B3aHMOI[eI>iCTBPISI BUa
«IpPEnoaBaTelib - CTYCHT» U «CTYACHT - IPENOIaBaTelby», HO U «CTYACHT - CTYICHTY.

K HWHHOBAITMOHHBIM TCXHOJIOTUAM, UCIIOJIB3YCMBIM B MIPCTIOAaABAHUN JUCHUIIIIMHBI, OTHO-
CSITCS CTCIYIONINE TEXHOIOTHH:

duckyccus

B03MOXHOCTh AMCKYCCHH TPENIOIaraeT yMEHHE BbICKAa3aTh COOCTBEHHYIO HJICIO,
MMpCaAJIOKUTD CBOM IyTb PCUHICHUA, APTYMCHTHUPOBAHO OTCTAMBATHL CBOIO TOYKY 3PCHHA, CBA3HO
n3naratb Mbiciau. [lonesHsl ciaenyronye 3a1aHus: COCTAaBICHUE IUIaHA PELICHMsS 3a/1a4u, IIOUCK
Apyroro crocoda peleHus, IpoBeIeHHE BbIKJIAJA0K B 0OPaTHOM HOPSAKE, PACCMOTPEHUE 3aa4
C JIMIIHUMU U HEAOCTAIOUIUMH JaHHBIMH, pedepaTuBHbIE UM TBOPUECKUE JOKJIAJIbl CTYICHTOB:
(parMeHT TEOpPEeTUYECKOT0 MaTepuasa, HHTEPECHBIH NpuMep, HecTaHaapTHas 3agada. CTyneH-
TaM MpeajaraeTcs CpaBHUTh U MPOAHAIU3UPOBATH BApUAHTHI PEIICHUs, 0OCYIUTh JOKIA[, BbI-
CKa3aTb CBOE MHEHHUE, 3a1aTh BOIIPOCHI.

HNuTepakTUBHBIE MeTOAbI 00y4YeHUsI
CyIecTBeHHYIO TOMOIIb OKA3bIBAIOT CIELUAIBHO COCTABJICHHbIE 3aaHus (METO-

IUYecKue pa3paboTku, pabouue TeTpaau) MO Kypcy, B KOTOPBIX JAaeTCsi KpaTKOe H3JI0XKEHHE
TEOPETUYECKON YaCTH, MPUBOAATCS PELICHHUs TUIOBBIX MPUMEPOB, MpeiaratoTcs 3aJlaHus JUls
CaMOCTOSITENIbHOM pabOThl pa3HOro YpOBHA CI0XKHOCTU. CTyIE€HT UMEET BO3MOKHOCTh O3HAKO-
MHUTBCSI C TEOPETUYECKUM MaTepHajioM, pa3o0paTbcs B MPEIOKEHHOM pPELIEHHUH THUIIOBOTO
IpUMepa, 3aTeM CaMOCTOATEIbHO PEIINTh 3a7aun. Bee aro:

- TIO3BOJISIET KAXKAOMY CTYACHTY IEPEUTH OT ACSATEIBbHOCTHU 0]l pyKOBOJCTBOM Ipernoia-
BaTeNsl K CAMOCTOSITETIbHON U aeT BO3MOXKHOCTh IPOBE/ICHNS CAMOKOHTPOJIS;

- oBbIIAET 3()(PEKTUBHOCTH U KaUeCTBO OOYUYECHHS;

- oOecreynBaeT MOTUBBI K CAMOCTOSATEIbHON MTO3HABATENbHOM 1€ TEIbHOCTH;

- CIIOCOOCTBYET YIIyOJICHUIO MEXIPEIMETHBIX CBSI3€H 3a CUET MHTErpalui HHPOpMaLu-
OHHOM W MPEAMETHON MOJATOTOBKH.

21.]'[5{ JuI ¢ OrpaHMYCHHBIMH BO3MOXHOCTSAMH 300POBbA NPEAYCMOTPEHA OpraHu3alusd
KOHCYJ'ILTaI_[I/Iﬁ C UCITIOJIb30BaAHHEM SHCKTpOHHOﬁ IIOYTHI.

4. OneHo4YHbIe CPeACTBA VI TEKYIIEero KOHTPOJIsl yCIIeBAeMOCTH M IPOMEKYTOYHOM
aTTecTaluM

4.1  ®oHA OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS TEKYyIero KOHTPOJIs
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[To mucuunnuHe «brodu3nveckre OCHOBBI KUBBIX CHUCTEM» B (hOpME TEKYIIeTro KOH-
TPOJISL TIPEyCMOTPEHBI JIaOOpaTopHble padoThl. Hike mpencTaBieH CIHCOK JIAOOPaTOPHBIX
pabor.

Bonpocsl, BbIHECEHHbIE HA TUCKYCCHIO:
CocraiieHue IIaHa U TIOUCK PEIICHUS 3a/1a4H.
Pemienue 3a1a4 pa3nuyHbIME cCIOCOOAMH.
B3aumnas u camornpoBepka 3HaHHH U 00CyKI€HIE MOTYYEHHBIX PE3yJIbTaTOB.
CaMocTosATeIbHOE COCTABIEHHE 3a/1a4 110 YKa3aHHOU TeMe.
OBnazneHve npueMaMy U METOJaMH CaMOKOHTPOJIS ITPH 00YYeHUH MaTeMaTHKH.

orwdPE

ITepedyenn Tem 1a00paTOPHBIX 3aHATHH
Nel Benenue B OM0GOU3UKY

1. MeTtoponorudeckue BOpockl 0Mopu3nKu
2. Hcropust pa3BuTrs OMohU3UKH
3. Makpomorekyiia Kak OCHOBa OpraHU3aluu OUOCTPYKTYpP

No2 TepMoamHaMHUKa OMOIIOTHYECKUX IIPOLIECCOB

1. [TpruMeHMMOCTb BTOPOr0 3aKOHA TEPMOJANHAMUKH K OMOCHCTEMaM.

2. BTOpoi1 3aKOH TEPMOMHAMUKHU B OTKPBITBIX CUCTEMAX.

3. CBsI3b U3MEHEHUS SHTPOIINH, C MPOTEKAIOLUIMMU B HE HeoOpaTUMBIMU ITpoliecca-
MU.

4. TepMoaIMHaMUUECKOE CONPSIKEHUE TIPOLIECCOB.

Ne3 VccnenoBaHne OpraHuYeCKUX MOJICKYII

1. MeTtoibl H3y4eHHs] TEPMOJUHAMUYECKUX CBOMCTB MPOCTHIX OPraHUYECKUX MOJIE-
KYJL

2. [TpumeHeHre MeTOJI0OB TEPMOXHUMUU IS UCCIIEIOBAHUS pPEeaKLMi OKUCIEHUS Op-
FaHUYECKUX MOJIEKYIL.

3. UccnenoBanune (akTopoB CTaOMIBHOCTH CTPYKTYpbl U (PU3UKO-XMMHUYECKUX

CBOICTB OpPraHNYCCKUX MOJICKYJI

No4 OVHKIIMOHUPOBAHUE OMOJIOTHUYECKON CHCTEMBI

1 LlenocTHas OMoyoruyecKas cucTemMa

2 Cunepruueckue 3p¢GeKTsl.

3. Kunerndeckuil nogxon.

4 ABTOHOMHAS WJTM CTAIlMOHAPHASI CHCTEMA.
5 Y CTONYMBOCTB CTAlAOHAPHBIX COCTOSTHUM.

Ne 5 Kunetuka OMOJIOTHYECKUX IIPOLIECCOB

1. HccnenoBanne MNOBEAEHUS CHUCTEMbI, MojenupyeMoil auddepeHnnaIbHbIMU
YpaBHEHHSIMH.

2. KayecTBeHHOE Hccae10BaHNE KHHETUYECKUX CHCTEM.

3 buonoruueckue Tpurrepsl.

4, KuneTtnka pepMEeHTaTUBHBIX TIPOIIECCOB.

S) Kunernka gepMeHTaTHBHBIX IPOIIECCOB
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No6 CraumoHapHble COCTOSHUS OMOCUCTEM

1. MHOXeCTBEHHOCTh CTALMOHAPHBIX COCTOSIHHM.

2. Buosnoruyeckue TpUrrephl, CUIOBOE U MapaMETPUYECKOe MEPEKIFOUCHHE
OMOJIOTUYECKOr0 TPHUITEPA.

3. Mogens 6HOIOTHYEeCKOro 0TOOpa U3 IByX PaBHOMPABHBIX aHTATOHHCTHYE-
CKHX BHJIOB.

4. MHOXeCTBEHHOCTh CTaIllMOHAPHBIX COCTOSIHUI B ()epMEHTATUBHBIX CHCTE-

Max ¢ CyOCTpaTHBIM UHTUOMPOBAHUEM

Ne 7 buonornyeckue MeMOpaHbl

1. CtpykTypHO-(YHKIIMOHATFHAS OPTaHU3aIHs OMOIOTUYECKUX MEMOpaH.

2. Knerka kak snemenTapHas >xuBasi cucrema. CTpoeHUe KIETKH U OMOJIOTHYECKHUE
MeMOpaHbI.

3. OcHoBHBIE (YHKIINN OMOJIOTUIECKUX MEMOpaH.

4. CocTaB 1 MOJIEKYJsIpHAst OpraHu3alus OMOJOTHYECKUX MEMOpaH.

o. Bona kak cocraBHO# 35eMeHT OnomemOpan. CTpyKkTypa BoJIbl B OnoMeMOpaHax.

Neo 8 MexaHnueckue cBoiicTBa MeMOpaH

1. VYnpyras noTeHIruaNnbHas YJHEPTUsl.

2 Motynib TOBEpXHOCTHOTO H30TEPMHUYECKOTO CHKATHSL.
3. I1oBEpXHOCTHBIN MOIYJb YIIPYTOCTH IPH CIIBUTE.

4 Ypyrocts miIOCKUX OMCIOWHBIX JIUMTUIHBIX MEMOpPaH.

Ne 9 IlaccHBHBIN TPaHCOOPT BEIIECTB UEpE3 OMOJIOTHYECKHUE MCM6D8.HBI

1. XHUMHUYECKUH U DIEKTPOXUMUYECKAN TOTCHIUAIIBI.

2. Knaccudukanus BUI0B MaCCUBHOTO TPAHCIIOPTA.

3. [Tpocras auddys3us HeanekTpoauToB. 3akoHbl Puka. [IpoHunaemocts U K03 Q-
bunment mupdys3un.

4. Hecranmonapnas nuddysus. Auddys3us uepes nopsl.

Nel() AKTUBHBIA TPAHCIOPT BEIIECTB Yepe3 OMOJIOrnUecKie MeMOpaHbl

1. HMouubie HACOCHI.
VYyactue AT®a3 B akTUBHOM TPaHCIIOPTE MOHOB Yepe3 Ouoornueckue memopa-

N

HBL.
DKBHUBAJICHTHAsI CXeMa aKTUBHOI'O TPAHCIIOPTA.
buosnektpuueckue noteHuuabl. [loTeHnmran mokos.
OnextpoaudHy3noHHBIN TPAHCTIOPT HOHOB Uepe3 MeMOpaHy.
VYpaBuenue ['onbaMana 1j1st MEMOPaHHOTO MTOTEHITAATIA

ok

Nel1 Buodusndeckoe muccienoBaHne MeMOpad

1. M3mMepenue noTeHHaNoB B BO30YAMMbIX MeMOpaHax.
2. Honubie Toku B MeMOpaHe akcoHa. MeToa pukcanuu moTeHIyana.
3. OKBHUBaJICHTHAasi JJIEKTpUYecKas cxema MeMmOpaHbl. Paznenenue memOpaHHOTO

TOKa Ha KOMITIOHCHTHI.
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4. PacnpocTpanenue HepBHOT'O UMITYJIbCa BIOJIb BO30YIMMOro BojokHa. KabenbHble
CBOMCTBAa HEPBHBIX BOJIOKOH.

Nel2 MoneaupoBanue 6Mo(dU3NYESCKUX OPOLIECCOB

1. 3aKOHOMEpPHOCTH TporieccoB U Py3uu B OMOTKAHAX JJIsi OMHAPHBIX M MHOTO-
KOMITOHEHTHBIX CUCTEM.

2. Mertoapl pemienus ypapHeHus: nuddysuu (meton dypwe, meton Jlamnaca, ypas-
Henue I[lyaccona).

3. VYpasuenue nuddysun ¢ nepemeHHbIMU KodddunrenTamu. HenmmHelinple, HecTa-
[IMOHAPHBIE YPaBHEHUSI MacCOMepeHoca.

4, Pa3HoCTHBIC CXEMBI perieHus1 ypaBHeHUS TUPDY3HH.

5. MareMaTiueckoe MOACTHUPOBAHKE MTPOIIECCOB PACIIPOCTPAHEHHUS TEIUIa B OMOTKa-

HiAX

Nel3 MoneaupoBaHie OMOJOrMYECKUX CUCTEM

1. OcCHOBHBIE 3Tanbl KOMITBIOTEPHOTO MOJICIMPOBAHUS OHWOJOTHYECKUX CH-
CTEM Ha MOJICKYJISIPHOM YPOBHE.

2. Knaccudukanus moneneit. OCHOBHbIE TPEOOBAHUS K MOJCIISIM.

3. Omnpenenenne cTpykrypbl Mosiekynbl CgH1206 wim BUHOTpagHOTO caxa-
pa, Wik JEeKCTpo3a.

4, Omnpenenenue cTpykTypbl Monekyibl CsHqoOs win prubo3sl.

Ne 14 Buodnsrka MBIIIIEYHOTO COKPAILICHUS

=

OCHOBHBIE TUITBI COKPATUTEIBHBIX U TTOJBUKHBIX CUCTEM.

2. CtpykTypa u GyHKIIMOHUPOBAHHE TOMEPEUHO-TIOJI0CATON MBIIIIBI TO3BOHOYHBIX. bro-
MEXaHUKa MBIIIIIHI.

[TpuHUIIBEI TPe0Opa30BaHUsl YHEPTUN B MEXAaHOXUMHYECKUX CHCTEMaX.
TepMoMHaMHUECKHE, SHEPIreTUUECKUE U MOIIHOCTHBIE XAPAKTEPUCTUKU COKPATHUTEINb-
HBIX CUCTEM.

5. Teopuun MexaHH3Ma MBIIIIEYHOTO COKPAIIEHUSI.

»ow

Ne 15 DnekTpoXUMHAYECKUH ITOTEHIIAAI

1. Poib 37€KTpOXHUMHUECKOTO MOTEHIIUAJA B TTACCHBHOM TPAHCITOPTE.

2. HWonnoe paBHoBecue Ha rpanuile ¢ga3. opmyna Heprera.

3. Mexda3aplii 00BEMHBIN CKauOK TOTEHITMANA. VI3MeHeHHe MOTeHInaaa BOJIM3U TPAHMIT
pazznena ¢as.

4. Tlpubmmxénnoe pemenue ypaHenus Ilyaccona-boabsiimana

No 16 DnieMeHTHI paIHallMOHHON OMOGU3UKHI

1 OCHOBHBIE XapaKTEPUCTUKHU U3ITYUYCHUS U €T0 OMOTOTHIECKON aKTUBHOCTH.
2 buonmornyeckn SKBUBaJICHTHAS J1034.

3. [lepBuuHBIE peaKIMKU TOPAKEHUS KUBOU TKAHHU.

4 Pagnonus Boapl. Pagmonn3 opraHM4ecKkux MOJIEKYJ
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4.2 ®oH OLIEHOYHBIX CPEICTB JIsl MPOBEACHUS NMIPOMEKYTOUHON aTTecTAluMN
IIpennaraemsblie TeMbl KYpPCOBBIX POEKTOB

['unpoauHaMIYecKue MEXaHU3MBbI PETYIISAIUNA POcTa Tpomba

MonenrpoBaHue TMHAMUKA MUKPOTPYOOUEK

Kak ceruarka ria3a cnocoOHa pacro3HaBaTh JBUKEHUSI B TEMHOTE.

[Tonb3a roppKoOro MmoKoIaa JUisi UIMMYHUTETa U MO3TOBOM aKTUBHOCTH.

Kak mpoTtuBoBOCTIANIUTEIHHBIC OCTTKHA TOMOTAIOT pabOTaTh MO3TY.
HccnenoBanue BAUSHUSA HUPKAJIHBIX PUTMOB Ha KU3HEIEATEILHOCTh YEJIOBEKA.

[Tpupoao mogoOHBIE TEXHOIOTUN
buorexHonornyeckoe mpou3BoICTBO BUTAMHHOB.
buonornyeckas o4nCcTKa CTOYHBIX BOJI.

. buononumepsl, X ydacTue B TPAHCIIOPTHBIX MPOIECCaX BHYTPU

©CooN o0 k~ow M RE

N
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. KIICTKH.

[EEN
N

. @u3uka OMOPE30HAHCHOM Tepanuu

[EEN
w

. ®u3KKa HEHPOAKTUBHOCTH TOJIOBHOT'O MO3Ta

[EEN
N

. buoduzuka MmemOpaHHO-3aBUCHMOTO (DEPMEHTATHBHOTO KaTaIn3a

[EEN
o1

Hepeqeﬂb BOIIPOCOB, BLIHOCUMBIX HA 3K3aMCH

Omnpenenenne 6MOPU3UKU

Hcropus 6nopusuku

3amaun 6MoPpU3UKU

Paznensl 6uopusnku

TepMoanHaMuKa KUBOrO 00BEKTa

Yro naet TepMOIMHAMUYECKHH MOIXOA JUIs (PU3UKHU KUBBIX CHCTEM
IlonsiTHE O BHYTPEHHEN YHEPTUH

I1epBblil NPUHLMI TEPMOAMHAMUKH

Bropoil npuHIMI TEpMOAMHAMUKH

0. OcHOBHBIE MOHATHS XUMUYECKOH TEPMOJIMHAMUKH

1. Xumuueckue peaxiyu MpHu MOCTOSTHHOM JIaBIICHUH U 00beMe.
12. Duranenus

13. Tepmoxumuyeckue ypaBHEHUS

14. OcHoBHBIE 3aKOHBI TEPMOXUMUU

15. Owutponus. HampaBieHHOCTh XMMHUYECKUX pEaKIHii

16. CeoOomnas sHeprus ['md0ca

17. XumMmuuyeckuii HOTEHIAAI

18. Teopema [Ipuroxxuna

19. ®ysxumoHupoBaHHE OMOJIOTUYECKOIN CHCTEMbI

20. KadecTBeHHOE UCCIIEqOBAHUE KHUHETUYECKUX CUCTEM

21. XumHuecKoe eMHCTBO >KUBOM MPUPOIBI

22. TlpoctpaHCTBEHHAs CTPYKTYpa MOJIEKYIIBI OeIKa

23. MornekynsipHOE y3HaBaHUE

24. MeXKIeTOYHbIC B3aUMOJICHCTBHS U MEXKJIETOUHAsT KOMMYHHUKAITUS
25. IIpocTtpaHcTBeHHas OpraHu3anus OMONOIMMEPOB

26. Kny6ok u rmoOyia

27. BHyTpeHHee BpallleHHe U TOBOPOTHASI H30MEpHs

28. KondopmarmonHnas sHeprus Oenka

RBOooo~NoORwNE
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29. CoctosiHEE BO/IBI B OMOIIOIMMEpax

30. OcobeHHOCTH MPOCTPAHCTBEHHOW OpraHU3aI[Mi HYKIEHHOBBIX KHCIOT
31. Crpykrypa 1 HyHKIIMOHHPOBAHKE OMOIOTHYECKUX MEMOpaH
32. Jlunamuka memMOpaH

33. ®usnueckoe cOCTOSIHUE U (Pa30BbIe MEPEXO/IbI JIUIMTUA0B B MEMOpaHax
34. MonenbHbIe JIMITHIHBIE MEMOPAHBI

35. TpaHCcHOpT BEmIECTB Yepe3 OMOTOTUIECKIE MEMOPAHBI

36. IlaccuBHBIN MEPEHOC BEIIECTB Yepe3 MeMOpaHy

37. Muddysus. 3axon Ouka

38. Oo6neruennas quddysus

39. OunbTpanus

40. AKTUBHBIN TPAHCIIOPT BEIICCTB

41. DnexTpOoreHHbIE HOHHBIE HACOCHI

42. Buo3neKTpUYECKUE MOTEHITUAIBI

43. TloreHIMaN IMOKOS B KJIETKAaX

44. 3HayeHus dNEKTPOXUMHUYECKHUX OTEHIIUAIOB

45. VYpaHeHue ['osnbiMaHa

46. Ypasuenue Tomaca

47. Tloreumnuan nefdcTBUS

48. JlokanbHbIE TOKH

49. OcHOBHBIE MTOCTYJIATHl MOJEITH

50. XomxkuHa 1 Xakcin

51. MonHbie KaHAIBI KJIIETOYHBIX MEMOpPaH

52. CoxparutenabHble CUCTEMbI MBIIIIEUHO TKaHH

53. OCHOBHBIE TOJIOKEHHS MOIENIN CKOJIB3SIIINX HATEH

54. BuomexaHHUKa MBIIIILI

55. dynHpaMeHTaNbHBIC TIOHATHS MEXAaHUKH CILTONIHBIX CPEeJ]

56. HccnenoBaHus XapakTePUCTUK COKPAIIAFOIINXCS MBIIIIII

57. Kunerndeckue cBOCTBA MBIIIIIEI

58. Ilporecc cokpaiieHus: KapAUOMHUOIIUTA

59. Knaccudukanus penentopos

60. PenentopHblili mOTEHITHAI

61. OCHOBHBIC XapaKTCPUCTUKH U3ITYUCHUS B €r0 OMOJOTHICCKONW aKTUBHOCTH
62. PagnoakTHBHOCTE BEIECTBA

63. DKCHO3MIIMOHHAS 103a M DKCIIO3UIMOHHAS MOIIHOCTE JO3bI
64. EcrecTBeHHBIC HCTOYHUKHU PaIUAIIUU

65. [lepBuuHBIE peakIuy MOPAKEHUS )KUBOH TKaHU

66. Pamunonus Boasl

Kpurtepun oneHuBaHus NPOMEKYTOYHOH ATTECTALMH

OneHka «OTJIUYHO»: INTyOOKHE HCUEPIBIBAOIIIE 3HAHUS BCETO IPOrPaMMHOT0 MaTepH-
aja, JJOTHYECKH IOCIe10BaTeNbHbIe, TOJHbIE U KOHKPETHBIE OTBETHl HAa BOMPOCHI IK3aMEHalH-
OHHOr0 OWiera M JONOJHHUTEIbHbIE BOIPOCH WIEHOB KOMUCCHM; MCIOIb30BaHUE B HEOOXOu-
MO Mepe B OTBETaX S3bIKOBOTO MaTepuaa, MPeACTaBIEHHOT0 B PEKOMEHAYEMBIX YUeOHBIX MO-
cOOUSX U TOTIOJIHUTEIBHOU JIUTEPATYPE;

Onenka «xopomo»: TBEpJbIE U AOCTATOYHO IOJIHBIE 3HAHUS BCErO IPOrpPaMMHOr0 Ma-
Tepuana, MOCJIe0BaTEIbHbIE, TPAaBUIbHbBIE, KOHKPETHBIE OTBETHI HAa IOCTABJIEHHBIE BOIPOCHI
py CBOOOTHOM pearupoBaHUM HA 3aMEUaHUs 110 OTAEIBHBIM BOIIPOCAM;

OneHka «yAOBJIETBOPUTEJbHO»: 3HAHUE U [TIOHUMAaHHE OCHOBHBIX BOIIPOCOB IpOrpam-
MBI, HaJTM4YKUE OMIMOOK MPU HEAOCTATOYHON CTIIOCOOHOCTH MX KOPPEKTHUPOBKH, HATHUUE OOJBIIO-
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ro xonmuectBa (okono 50%) He3HAYUTENBbHBIX OMIMOOK B OCBEIICHUH OTJEIIBHBIX BOMPOCOB OU-
JeTa;

Ouenka «HeyI0BJETBOPUTEIbHO)»: HEMOHUMAHHE CYIIHOCTH M3JaraéMbIX BOIIPOCOB,
rpyOble OIIMOKY B OTBETE, HEYBEPEHHbIE U HETOUHBIE OTBETHI HA JIOMOJHUTENbHbBIE BOIIPOCHI IK-
3aMEHaTOPOB.

O1neHOUHBIE CPENICTBA JJIsl MHBAIKU/OB M JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37[0PO-
BbsI BRIOUPAIOTCS C YYETOM MX MHIUBUAYAIBHBIX TICUX0(QU3NICCKHX OCOOCHHOCTEH.

— IpH HEOOXOIUMOCTH MHBAIMAAM H JIMIIAaM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0pO-
BbsI TIPEOCTABIISCTCS JJOTIOJHUTEILHOE BPEMS JIJIs IIOJATOTOBKU OTBETA HA YK3aMECHE;

— IpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3YyIbTATOB O0YyUCHHUS MHBAIUIOB U JIUI] C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHUYECCKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOJAUMOCTH JIJIsl O0YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
¥ WHBAJIHMJOB IPOIEypa OLCHUBAHUS PE3yJIbTaTOB OOyUEHHs MO JAUCIUILUIMHE MOXKET HMPOBO-
JIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI PE3yJabTAaTOB OOYYCHHs MHBAIUAOB M JIMII C OrpPAaHHYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSI 110 JUCHHIUIHHE (MOJIYJII0) TPEAyCMATPUBACT MPEIOCTABICHUE HH-
dopmanuu B hopMax, aIanTHPOBAHHBIX K OTPAaHHYCHHUSM UX 370POBBS U BOCIIPUATHS HHPOPMa-
UH:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TepeyeHb MOXKET ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHUHIE€HTa 00Y-
YAFOIIUXCS.

S, IlepeyeHb OCHOBHOI W NONOJIHUTEIbHONH Y4eOHOIl JUTEpaTypbl, HeOOX0AH-
MO 1JIsl OCBOCHUSI JUCHUIJIMHBI (MOIYJISA)

5.1 OcHoBHas auTEpaTypa:

1. Bonwskenmreiin, M.B. buodusuka [DnexTponnsiit pecypc] : yued. mocodrne —
OnektpoH. gaH. — Cankt-IlerepOypr : Jlanb, 2012. — 608 ¢. — Pexxum moctyma:
https://e.lanbook.com/book/3898

2. banesuna, O. I1. ®usnonorus: OMOMOTEHITHAIBI U JIEKTPHYECKasi aKTUBHOCTD
KJIETOK : yaeOHOe mocobue aisa akaaemudeckoro 6akanaspuata / O. I1. banesuna, A. E. lNaiiy-
koB, U. 0. Ceprees. — 2-¢ u3j., nepepad. u jgon. — M. : M3parensctBo IOpaiit, 2017. — 165
c. — (Cepus : bakanasp. Axagemuueckuii kypc). — ISBN 978-5-534-04264-1. https://biblio-
online.ru/book/32C8B2F4-7134-4A53-8F04-A40313F1110A

3. bunru, B.H. [IpuHnumne! 251eKkTpoMarauTHON OMohU3uKY [ DIEKTPOHHBIN pecypc|
: MOHOTrpadust — DnekTpoH. AaH. — Mocksa : ®uzmarnut, 2011. — 592 c. — Pexum nocryna:
https://e.lanbook.com/book/5259

4. ®enoposa, B.H. Kpatkuii kypc MeTuIIMHCKON ¥ OMOJIOTHYECKON (PU3UKH C 3J1e-
MEHTaM# peabuIuToNoTuu. JIeKnn u ceMrHapsl [ DIEKTPOHHBIH pecypce] : yued. mocodue / B.H.
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®enopona, JI.A. CrenmanoBa. — DneKTpoH. 1aH. — Mocksa : @uzmatiut, 2008. — 622 ¢. —
Pexum noctyna: https://e.lanbook.com/book/2150

5. [Tnyraxun, I'.A. buodpusuka [Dnexkrponnslii pecypce] : yaeb. mocodue / I'.A. Ilny-
taxuH, A.I'. KomaeB. — Dnekrpon. nan. — Cankr-IletepOypr : Jlanb, 2012. — 240 ¢. — Pe-
xuM pocryna: https://e.lanbook.com/book/4048

6. Kynpsimos, F0.b. Pagnanmnonnas 6uodusuka: paanodyacTOTHbIE U MHKPOBOJIHO-
BBIC DJIEKTPOMATHUTHBIC H3ITy4YeHUs [DnekTpoHHbIN pecypc] : yueb. / FO.b. Kyapsmos, 10.0.
[TepoB, A.b. Py6un. — Dnextpon. n1an. — Mocksa : @usmariut, 2008. — 184 ¢. — Pexum no-
cryna: https://e.lanbook.com/book/2221

7. buomexanuka [Tekcr] : yueOHUK 11 cTyneHToB By30B / I'. . Ilonos. - 3-e u3s.,
crep. - M. : Akagemusi, 2008. - 254 c. - (Bricmiee npodeccronansaoe oopazoBanue. [lenaroru-
YECKHE CIIeHAIbHOCTH). - bubnuorp. : ¢. 251. - ISBN 9785769548871.

8. buodwusuka [Tekcr] : yaebHoe mocodue / M. B. Bonbkenmireiin. - 1U3a. 3-e, crep.
- CIIG. [u gp.] : Jlans, 2008. - 595 c. : un. - (Knmaccuueckast yueOHast muteparypa 1o (usuke)
(JIyumme xmaccuueckue yueOHUKHM) (YueOHHMKHU i By30B. CrienuanbHas jureparypa). - bub-
mumorp.: ¢. 583-586. - ISBN 9785811408511.

9. buodwusuka nns umxenepos [Teker] : [yueOHoe nmocobue : B2 1.]. T. 1 : buosnep-
reTuka, bmomeMOpaHonorus u O6uonoruueckas snekrponuHamuka / E. B. burgait u ap. ; non
pen. C. II. Buxposa, B. O. CamoiinoBa. - M. : I'opsuas nunus-Tenexom, 2008. - 493 c. - (Yueb-
HOE 1mocoOue i BBICIIMX y4eOHBIX 3aBefeHuil. CnenuanbHocTb). - bubnuorp. : c. 471-472. -
ISBN 9785991200486. - ISBN 9785991200509 : 363 p.

10.  buodmsuka mis umxenepos [Tekct] : [yuebnoe mocodue : B 2 1.]. T. 2 : buome-
XaHHUKa, MHOpMalLKs U peryiupoBaHue B )kuBbIX cucremax / E. B. burnait u nap. ; nox pea. C.
I1. Buxposa, B. O. Camoiinosa. - M. : I'opsiuas nunus-Tenexkom, 2008. - 456 c. - (YuebHoe 110-
coOue Juisi BBICIIUX y4eOHBIX 3aBefeHuil. CrnenuanbHocTh). - bubnuorp. : c. 435-436. - ISBN
9785991200493. - ISBN 9785991200509 : 363 p.

11.  buomexanuka [Tekct] : ydeOHMK U1 CpEJHMX W BBICIIMX y4yeO. 3aBEI€HUH IO
¢usnueckoit kynerype / B. W. lyoposckuii, B. H. ®denopoBa. - 3-e uzn. - M. : BJIAJIOC-
I[TPECC , 2008. - 669 c. : un. - (YueOHuk ans By3oB). - bubnumorp. : c¢. 667-669. - ISBN
9785305001013.

12.  Kparkuii Kypc MEIUIIMHCKON W OMOJIOTHYECKOW (PU3UKHU C dJIEMEHTaMH peaduiu-
TOJIOTHU: JIeKIMK U ceMuHapsl [Tekct] : yueOHOe mocoOue nisi cTyneHToB MeaA. By30B / B. H.
®denopona, JI. A. Crenanosa. - Uz, 2-e, ucrp. - M. : DUIMATIINUT, 2008. - 622 c. : un. - (Me-
TUIHCKas ¢pusuka). - bubmuorp. : ¢. 610-612. - ISBN 9785922110228 : 376 p. 20 k.

13. Mexanuueckue koieOaHUs U PE30HAHCHI B OpraHu3Me venoBeka [Tekcr] : yuel-
Hoe rnocobue ans ctyaeHToB By30B / A. b. Tumodees, I'. A. Tumodees, E. E. daycrosa, B. H.
®enoposa. - M. : DUSMATIIUT, 2008. - 310 c. : un. - (Meaunuackas ¢usnka). - bubnuorp. B
koH1e r1aB. - ISBN 9785922109918 : 411.40.

14.  PapmanumonHas Ouo¢u3MKa: pajvovYacTOTHbIE W MHKPOBOJHOBBIE 3JIEKTpOMAT-
HUTHBIE W3mydeHus [Tekct] : yaeOnuk nist crygaentoB By3oB / FO. b. Kynpsimos, FO. @. Tlepos,
A. Bb. Pyoun. - M. : ®USMATIIUT, 2008. - 183 c. : mwi. - bubmmorp. : c. 176-182. - ISBN
9785922108485 : 310 p.

15.  OcHoBsl pusuku u 6uodpusuku [ Tekcr] : yaeOHOE MOCOOHE IS CTYACHTOB BY30B /
A. U. XypasneB u np. ; nox pen. A. U. XKypasnesa. - 2-¢ uzn., ucnp. - M. : BUHOM. Jlabopa-
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Topus 3HaHUH : Mup, 2008. - 383 c. - bubnuorp. : c. 377-378. - ISBN 9785947747775. - ISBN
9785030038384 : 295.00.

16.  buodmusuka [Tekcr] : yueOHoe mocobue misa crynenToB By3oB / I'. A. Ilnyraxum,
A. T'. Komaes ; M-Bo cenbckoro xo3siiictBa Poc. @enepanuu ; ®I'OY BIIO "Kyban. roc. arpap-
Helid YH-T". - Kpacuonap : ®I'OY BIIO "Kybanckuii [AY", 2010. - 264 c., [4] 7. UB. WL : WL -
bubnuorp. : c. 258-261. - ISBN 9785946724401 : 66.00.

17. JleTekTopbl HOHU3UPYIOUIUX YACTUIl U U3JTydeHUU [TeKCT] : mpuHIKUIIBI U IpUMe-
HeHus : [yueOHoe nocobue] / A. . bonozapiasa, M. M. O6o10Bckuii. - lonronpynnsii : MaTEN-
nekt, 2012. - 204 c. : mi. - bubmmorp.: ¢. 202-204. - ISBN 9785915591058 : 1270.50.

18.  buodmsuka [Tekcr] : yueOHO-MeTonuueckoe mocodue / M. I'. Bapeimes, I'. .
Komwiros, C. C. Ixumak, [[. U. Illamkos, H. C. AxunioB ; M-Bo oOpa3zoBanus u Hayku Poc.
Oeneparun, Kybanckuii roc. yH-T. - KpacHonap : [KybaHckuii rocyjapCTBEHHBIH YHUBEPCHUTET],
2012. - 88 c. : un. - bubmmorp.: c. 83. - 15.28.

5.2 JlonoiHuTEIbHAS JINTEPATypa:

1. [Toros, I'puropuii iBanoBu4 brnomexanuka: yueOHUK U1 CTYACHTOB BY30B /1.
W. Tlonos 3-e uzn., crep. -M.: Axanemus, 2008

2. Bonbkenmreiin, Muxann Bnagumuposua buodusmka: yauedHoe mocodue /M. B.
Bonbskenmreitn Uszn. 3-e, crep. -CII0. [u ap.]: Jlans, 2008

3. buodwusuka st nHxenepos: [yaeonoe nmocodue : B 2 1.] T. 1 buosnepreruka,
OroMeMOpaHosiorust U Onosorudeckas dnekrpoauaamuka/E. B. burnait u np. ; mox pex. C. I1.
Buxposa, B. O. Camoiinoa -M.: I'opsuas nunus-Tenexkom, 2008

4. buodusmka st nHxeHepoB: [yuebHoe nocodue : B 2 1.] T. 2 buomexanuka, un-
dopmanus u perynupoBanue B xkuBbIx cucreMax/E. B. burnait u np. ; moxa pen. C. I1. Buxpoga,
B. O. Camoiinosa -M.: I'opsiuas nmuHus-Tenexkom, 2008

S. Hy6posckuii, Bragumup HBanosuy, ®enoposa, B. H. buomexanuka: yaeOHuK
JUIS CPEHMX M BhICIINX Y4eO. 3aBeieHuil no gpusnueckoit kynstype /B. U. Jly6posckuii, B. H.
®enopona 3-e uza. -M.: BJIAJJOC-TIPECC , 2008

6. ®enoposa, Banentnna Hukonaesna, Crenanosa, JI. A. KpaTtkuii Kypc MeIUIIUH-
CKOM 1 OMoJIOru4eckoil GU3MKM ¢ 3JIeMEeHTaMH PeadMIINTOIOTHH: JEKIIMA U CEMUHApBL: yueOHOoe
nocoOue JuIst cTyZeHToB Mel. By30B /B. H. ®denoposa, JI. A. Crenanosa Uzn. 2-e, ucnp. -M.:
OU3MATIIAT, 2008

7. Mexannueckue KoyebaHusl 1 pe30HAHCHI B OpraHu3Me YelloBeKa: yueOHOoe Moco-
6ue s ctynenToB By30B /A. b. Tumodees, I'. A. Tumodees, E. E. ®aycrosa, B. H. ®enoposa -
M.: DUSMATIJIUT, 2008

8. Kyxoa, .B. buodusnueckrne 0CHOBBI )KUBBIX CUCTEM [ DIEKTPOHHBIN pecypc] :
yuebHoe nocooue / M1.B. XKykoga, E.C. fImaneeBa, C.I'. JlobpoTBOopcKkas. — DIEKTPOH. JaH. —
Kazans : KHUTY, 2015. — 100 c. https://e.lanbook.com/book/101954

9. OcHoBbI (GU3HMKHN 1 OMoPU3UKU: yueOHOe Tocodue ISl CTyIeHTOB By30B /A. W.
Kypasnes u np. ; noxa pea. A. U. Kypasnesa 2-e uzf., uctnp. -M.: BUHOM. Jlaboparopus 3Ha-
Huit, 2008

10. bono3awins, Anekcanap UBanosud, O6omoBckuit, Mnbs Muxaitnosud JleTekTopsl
VMOHM3UPYIOIIMX YaCTULl U U3TYUSHUN: IPUHIIMIIBI ¥ IPUMEHEeHHUS : [yueObHoe nocodue] /A. 1.
bono3awins, . M. O6onoBckwuit -Jlonronpyaasiii: Matemnekr, 2012

11.  buodusuka: yuebHo-meronuueckoe nocooue /M. I'. baperes, I'. @. Komnpitos, C.
C. Jlxumak, J1. W. lamxos, H. C. AkunioB ; M-Bo oOpa3oBanust u Hayku Poc. denepanuu,
Ky6anckwii roc. yu-T -Kpacnonap: [Kybanckuii rocygapcTBeHHbIN yHUBEepcuTeT], 2012
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https://e.lanbook.com/book/101954

6. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHHUKAUMOHHON ceTn «MHTep-
HET», He00XOAUMBIX /LI OCBOCHHUS AU CHHUILIMHbBI

1. http://www.kubsu.ru/node/1145 - MudopmaiimonHo-0pa3oBaTeabHbIA KOMILIEKC
(mopran) KyoI'VY.
2. http://e.lanbook.com - DiekTpoHHO-OMONIMOTEYHAs CHCTEMa H3IaTeIbCTBA

«Jlanby. loctyn: cBoOonHBIN (13 JoKanbHOM cetn KyOol'Y); aBTropru3oBaHHBIN (M3 BHEUIHEH ce-
TH).

3. http://elibrary.ru/defaultx.asp -  Hayunas  snekTpoHHas  OuOIHOTEKa
eLIBRARY.RU. Jloctyn: aBTopr30BaHHbIi (CBOOOAHAS OHJIAH PETHCTPAIINS).
4. http://biblioclub.ru - 3DnexkrpoHHO-OMONMMOTEYHAsT cHCTeMa «YHHBEPCUTETCKAs

oubnmoTeka onyany. Jloctym: cBoOOHbIN (K13 JoKkanbHOU cetn Kyol'Y); aBTopu3oBaHHbIi (13
BHEIITHEH CETH).

5. http://www.netbook.perm.ru/soj.html -oGpasoBarenbHbIil KypHAT Ha caiite
WWW.iSSep.rssi.ru;

7. MeTtoauyeckne yKa3aHusi AJs1 OOyYAIOIIMXCH IO OCBOEHHMI0 THCHMILIMHBI
(MmonxyJis)

K cneumanucram paznuuHblx o0acTeil 3HaHUI B HacTosIIEee BpeMs MPEIbIBISAETCS IIH-
poxuii nepeueHs TpeboBaHuil. OAHO U3 BaXKHEHUIIUX — 3TO HAIMYUE YMEHUS M HaBbIKa CaMOCTO-
ATEJIBHOIO MOMCKA 3HAHUM B PA3JIMUHBIX MCTOYHMKAX, MX CUCTEMATHU3alMs U OLICHKA B KOHTEK-
CT€ peraeMon 3a1auu.

CrpykTypa yuyeOHOro Kypca HampaBiieHa Ha pa3BUTHE Y CTYJCHTa JJaHHOM CIIOCOOHOCTH.
OpHako pemarollyl0 pojib B 3TOM HUIPaeT CaMOCTOATEIbHas padoTa CTy/IEeHTa U OCO3HAHHOE
y4acTHe B JIEKLIMOHHBIX U Ja00paTOPHBIX 3aHATHAX.

Pexomenayercs mMOCTPOUTH CaMOCTOSITENBHYIO paboOTy TakuM o0pa3oMm, 4TOObI OHa
BKJIIOUAJIA:

- HU3y4YEHHUE KOHCIIEKTA JIEKIUHU B TOT K€ JICHb, I10CJIE JIEKIIH;

- W3y4YEHHUE KOHCIIEKTA JIEKIMH 32 JAECHb NEpe]l CIECAYIOIIEH JIeKIUEH;
- HU3y4YeHHUE TEOPETUYECKOro MaTepHasa o yueOHUKY U KOHCIEKTY;
- IMOJTOTOBKY K JJAOOPAaTOPHOMY 3aHATHIO.

Jlia moHMMaHUs MaTepuaja U KaueCTBEHHOI'O €ro YCBOEHHUS PEKOMEHJyeTcs Takas Io-
CJI€I0BATEIBHOCTD JCHCTBUN:

1. Tlocne mpocnymrBaHus JIEKIIMM U OKOHYaHMs y4EOHBIX 3aHSATHUH, MpU MOATOTOBKE K
3aHATUSAM CIIEAYIOLIEro JIHS, HY)KHO CHadajla MPOCMOTPETh U 00AyMaTh TEKCT MPOCIYIIaHHOM
JEKLUH.

2. Ilpy moATOTOBKE K HOBOW JISKIIMH TPOCMOTPETh TEKCT MPEIbIAYIINeH JICKIHH, TTOY-
MaTh O TOM, Kakasi MOXET OBbITh TeMa CIIEAYIOIIEH JIEKIINH.

3. B Teuenue Henmenu BbIOpaTh Bpems Ui paOOTBl C JUTEPAaTypoll W HMHTEpHET-
MCTOYHUKAMU IO TEME.

4. Ilpu noArotoBke K Ja00paTOPHBIM 3aHATHSIM, HEOOXOIUMO MPOYUTATh OCHOBHBIE I1O-
HATHUSA U IOAXOABI 110 TEME JOMAIITHETO 3aJaHHUS.

JIOTIOTHUTENBHO K M3YYEHHUIO KOHCIEKTOB JIEKIIMM HEOOXOIMMO I0JIb30BaThCsl y4EOHU-
koM. Kpome «3ayunBaHus» Marepuaia, O4eHb BaXKHO JOOUTHCS COCTOSIHMSA MOHUMAHUS U3ydae-
MBIX TeM TUCHUIUIUHBL. C 3TOH 1eNblo PeKOMEHIyeTCsl OCiIe U3yUeHHUsl 0UepeHOro naparpada
BBITNIOJIHUTH HECKOJIBKO YIIPAKHEHUI HAa JaHHYIO TEMY.

B ocBoeHMM IHCHUIUIMHBI MHBAIMAAMM U JIMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYJIbTallUM) —
JIOTIOJIHUTEIBHOE pa3bsICHEHNE YUeOHOro MaTepuania.
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WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YJalomUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMU 3/10POBbSI.

8. Ilepeyenb MH(GOPMANUMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHUILINHE (MOAYJ/II0) (TPH HEOOXOIMMOCTH)

8.1 IlepeyeHb HEOOX0AMMOTI0 NIPOrPAMMHOI0 O0ecTeYeHus!

He Tpebyercs.

8.2 llepeuenb He00OX0AUMBIX HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

He tpebyercsi.

9. MarepuajbHO-TEXHU4YECKAs 0a3a, HeOOX0AUMAas ISl OCYLIeCTBJIeHUs 00pa3oBa-
TeJBHOI'0 NMPoIecca Mo TUCIHIINHE

Ne

Bup pabor

MaTtepuaibHO-TEXHUYECKOE 00ecriedeHNe TUCIUILIUHBI (MO-
JIyJisl) ¥ OCHAIICHHOCTh

JlexnoHHbIE 3aHATHS

VYueOHast aynuTOpHs IJsl TIPOBEACHHUS 3aHATUN JIEKIIMOHHOTO
TUIIA

350040 r. Kpacuogap, yi. CraBpomnonsckas, 149, Ne300C
Kowmriekt yueOHoit mebenu Ha 150 mecr;

Jlocka y4eOHasi MarHUTHO-MapKepHas;

Jlocka yaeOHast MenoBasi;

[Mpoekrop unTepakTHBHBIA Epson EB-585Wi;

Tpubyna untepaktuBHas SmartOne PRO1S5;

JlaGopatopHbIe 3aHs-
TUS

VYyebHas aynuTopusi JJis MPOBEACHUS 3aHATUN J1a0OPaTOPHOTO
TUTA

350040 r. Kpacuogap, yn. CraBpomnonbckas, 149, Ne148C
Kommnekt yue6Hoi MebGenu Ha 30 mecT;

Jlocka yueOHasi MenoBasi;

Smart SBA 1007274 k01OHKU U UHTEPAKTUBHAS TOCKA;
Hoyt6yk — 1 mit.;

ITpoektop BenQ PB2250;

['pynnoBsie (MHIUBU-
NyajgbHbIE) KOHCYJIbTa-
002078

AymuTopus ISl IPOBEICHUS TPYIIOBBIX M WHIUBUIYATBHBIX
koHcynpTanuii, 350040 r. Kpacnogap, yn. CraBpomnonbckas,
149 Ne209C

Kommnnext yue6HOI Mebenu Ha 55 mecT;

Jlocka yueGHasi MarHUTHO-MapKepHasi;

Jlocka ydaeOHasi MenoBasi;

Texkymuii  KOHTPOIIb,
IIPOMEXYTOYHas arTe-
cTanus

AymuTopHs sl TEKYIIETo KOHTPOJIS ¥ IPOMEKYTOYHOM aTTe-
crauun 350040 r. Kpacnonmap, yin. Craspomnonbckas, 149,
Ne209C

Kommnekt yue6HOI Mebenu Ha 55 mecT;

Jlocka yueGHasi MarHUTHO-MapKepHasi;

Jlocka ydaeOHast MenoBasi;

CaMocrosiTenbHas pa-
oora

[Tomemenue s camocrositenbHOM padotsl, 350040 r. Kpac-
Hozap, yi. CraBpononbckas, 149, Ne 208C.

KommekT yueO6HoM mebenu Ha 20 MecT;

KomMmrbroTepHasi TEXHUKA C BO3SMOXXHOCTBIO MOAKIIOUEHUS K
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cet «HTEpHET», IPOrpaMMHBIM 00ECTIEYEHHEM B PEXKHUME
MOAKITIOYEHUSI K TEPMUHAIILHOMY CEpPBEPY, MPOTpaMMOi
SKPAHHOTO YBEJIMYEHUS U IOCTYIIOM B 3JIEKTPOHHYIO UH(DOP-
MAaIOHHO-00Pa30BaTEeNbHYIO CPEy YHUBEPCUTETA.

KypcoBoe mnpoekTupo-
BaHUE

Aynuropus Ui BHIIOTHEHHS KypCOBBIX paboT

350040 r. Kpacuogap, yi. CraBpomnonbckas, 149, Ne 132C
KommiekT yuebnoi mebenu - 30 moc. MecT.; J0cka ydeOHasl.
KomnprotepHas TexHUKa ¢ OAKIIOYEHUEM K ceTu "UHTep-
Her': [I9BM 15 mir.
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