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1 Heau u 321241 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 [leab ocBOeHUsI TUCUMILJIUHBI.

[enbro AMCUMIIIMHBI ABISETCS PA3BUTHE Yy CTYJIEHTOB JIMYHOCTHBIX KadeCTB, a TaKKe
¢dopmupoBaHre OOIMIEKYIbTYPHBIX M MPO(ECCHOHATBHBIX KOMIIETCHLIMI B OO0JIACTH HCCIIe-
JIOBaHUs, pa3pabOTKH, BHEAPEHHS U COMPOBOXKACHUS MH()OPMAIIMOHHBIX TEXHOJIOTHHA U CUCTEM
B cooTBeTcTBUU ¢ TpeboBanusMu PI'OC BO nmo maHHOMy HampaBJICHHIO MOATOTOBKH. B dacT-
HOCTH JIaHHAsl JUCIUIUIMHA CTABUT CBOEH LIETBI0 O3HAKOMUTH CTYJIEHTOB C OCHOBHBIMH SIBJICHU-
SIMH, TIOHSITUSIMU, 3aKOHAMHU U METOJaMU OMOMEXaHUKH, HABBIKAMU MPOCTEUIITNX MPAKTUYECKUX
pacueToB, a TaKke IKCIEPUMEHTAIbHON paboThl B JlabopaTopuu. B Kypce u3nararorcs OCHOB-
HBIC 3aKOHOMEPHOCTH OMO(PHU3UYECKUX SBICHUH, POPMYIHUPYIOTCS 3aKOHBI OMO(DHU3UKN U U3Y-
qarTcs Onodu3nyecKre CBOMCTBA CUCTEM OMOMOJIEKYJI Ha OCHOBE MOJEIIBHBIX MPE/ICTaBICHUH,
JAr0TCs MOHATHS OMOoPHU3UKN MeMOpaH, OEITKOB, CIIOKHBIX MOJICKYJISIPHBIX CHCTEM.

1.2 3agaun IMCOUILIAHBI:

- O3HAaKOMUTH CHym&TCJICfI C BAXXHCHIITNMHU MOHITHSIMH U 3aKOHAMH 6I/IO(1)I/ISI/IKI/I;
- MMPpOACMOHCTPHUPOBATE OCHOBHBIC METOJAbI U aJITOPUTMBbI PCHICHUS 3a4a4;

- HAy4YUTh HPUMEHATH 3aKOHBI (PU3UKU U OMOPU3HUKH B TEOPUHU U HA MIPAKTUKE;

- JaTh MPEACTaBIeHUE O PyHAAMEHTAIbHBIX (PU3MUYECKUX OIbITaX U UX POJIM B Pa3BUTUU
HayKH;

- c(OpMHPOBATH Y CTYAAEHTOB OCHOBBI €CTECTBEHHOHAYYHOI KapTHHBI MUPa;

- BBIPa0OTaTh y CTYJEHTOB HABBIKU MPAKTUYECKOTO MPUMEHEHUS 3aKOHOB U Mojelnel gu-
3UKU U OMO(PHU3UKH K PEIIEHUI0 KOHKPETHBIX €CTECTBEHHOHAYUHbIX U TEXHUYECKUX MPOOIIEM.

1.3 MecTo AuCHHMILVINHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOI IPOrPaMMBI.

Jucuunnmza «buomexaHnka» OTHOCUTCA K JUCUUIUIMHAM, BKIIOUYEHHBIM B BapUATHB-
HYIO 4acTh, 00s3aTeNbHbIE JUCHHUILTUHBI 00pa30BaTEIBHOTO IIUKIA OCHOBHON MPOQECCHOHATh-
HOM 00pa3zoBaTeNbHONW MPOrpaMMbl MPO(EecCHOHANBLHOTO O00pa30BaHMs IO CHEIHMATBbHOCTH
12.03.04 buoTexHUYECKHUE CUCTEMBI U TeXHOJIOTHH «HXEeHepHOe JIeJI0 B METMKO — OUOJIoTHye-
CKOU ITPaKTHKE.

3HaHus, MOJIyYEHHBIE B 3TOM KypcCe, UCTIONIb3YIOTCS B MOCIEAYIONIeH TpodecCnOHaIbHOM J1es-
TEJIBLHOCTH.



1.4 IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUsI M0 JUCHUILIAHE (MOYJII0), CO-

OTHECEHHBIX € JIAHUPYEMbIMHU pe3yJIbTATAMH O0CBOEHHsI 00pa30BaTeIbHON MPOrPaMMblI.

N3ydyenune naHHOM y4yeOHOHM AMCUMIUIMHBI HANpaBlIeHO Ha (GOPMHUPOBAHHE y OOYYArOIIMXCS

KOMIIETEHIINN:
Ne Ko v HauMeHoBaHMEe KOMIIE- Nupukatopel JOCTHKEHUST KOMIIETCHIIUU
.. TEHIINU 3HAeT yMeer BJIaJeeT

1. IIK-1 CnocobHocTs K (opmu-
POBaHUIO TEXHUYECKUX Tpebo-
BAHMI W 3aJaHUN HAa NPOECKTH-
poBaHUE U KOHCTPYMPOBAHHE
OMOTEXHUYECKUX CUCTEM U Me-
JUIMHCKUX W3JEIUN

2. ITK-7 CnocoOHOCTE K CO3IaHHIO
WHTETPUPOBAHHBIX OHOTEXHHUYE-
CKUX CHCTEM HW MCIUIIMHCKUX
CUCTEM U KOMIUIEKCOB I pe-
ICHUsA CJIOXHBIX 3ada4 AUArHo-
CTHKH, JICYCHUS, MOHUTOPHHTA
3JI0POBBS YEIIOBEKA




B pesynbrare usydenus yueOHOM AUCIUIUIMHBI 00y4aro-

No | Unpekc | Conepxkanue
LI | KOMIIe- | KOMIIETEHLIUU IHHeC MOTDKHEL
TEHIMH | (P €2 HacTH) 3HATH yMeTh BJIA/IETh
1 OIIK-1 | cnocoGHOCTBIO MPUHIUIBL  QOp- | TPUMEHSATH 3aKOHBI METOJIaMH UC-
MPEACTABIATh MUPOBAHUS U | MEXaHUKH JIJISl OMHU- | CJIEJOBAHMS
aJICKBATHYIO CO- | paclpOCTPAaHEHUSI | CAaHUS MOJBUKHOCTH | CTPOCHHS

BPEMEHHOMY
YPOBHIO 3HAaHUI
HAaY4YHYIO KapTH-
HY MHpa Ha OC-
HOBE 3HAHUS OC-
HOBHBIX I10JIOXE-
HHUH, 3aKOHOB B
METOJIOB €CTe-
CTBEHHBIX HAYK U
MaTeMaTUKHU

CHUT'HAaJIOB B KH-

BOM OpraHusMe,

UX poJib B OWoO-

¢busuke

YYBCTB,

CUCTEMY KpOBO-

oOpareHus u
OOMEHHBIE  IIPO-
IecCel B opra-
HHU3ME

0eIKOB, MEXaHUUe-
CKHX CBOMCTB MEM-
OpaH ¥ MBIIICYHBIX
COKpAILICHUH; TUJI-
POJTMHAMHUKHU — OITH-
CaHUs IBIKEHUS
JKUJKOCTH B Opra-
HU3ME; MOJICKYJISIP-
HOW (DU3UKHU U Tep-
MOJIMHAMUKH - TIPO-
reccoB quddy3uu u
TePMOIMHAMHUYEC-
CKHX CBOMCTB MEM-
OpaH; dJeKTpOCTa-
TUKH - OUODJIEKTpU-
YeCKHUX MOTEHIHA-
JIOB U

AIEKTPUYECKUX B3a-
MMOJICUCTBHI; DIIEK-
TPOAUHAMUKH —
pacrnpocTpaHeHHUs
AJEKTPOMATrHUTHBIX
BOJIH U dJIEKTpUYE-
CKHX TOKOB

CJIOKHBIX MO-
JeKyn Yrie-
BOJIOB (MOHO-
caxapuJioB) X
bU3HYECKUX U
XUMHAYECKHX
CBOWCTB ISl
MOHWMAHHUS U
OIIMCAHUS PO-
JIM B )KHBOM
opraHusme




B pesynbrare usydenus yueOHOM AUCIUIUIMHBI 00y4aro-

No | Unpekc | Conepxkanue
II.II | KOMIIE- | KOMIIETEHIIUHA IHCCH HOTDKHBI
TeHUMH | (MM €€ 4acTH) 3HATh yMeTh BJaJeTh
2 T1IK-2 TOTOBHOCTBIO K OCOOEHHOCTH Op- | BRIOMpATh METOJI M- | METOIUKaAMH
Y4acTHIO B IIPO- raHu3aluy u arHOCTHKHU U Jeuyeo-
IUArHOCTUKH

BCJACHHHU MEIUKO-
OHOJIOTUYECKUX,
SKOJIOTHYCCKHUX U
Hay4YHO-
TEXHUYCSCKHX HC-
CJIeJOBAaHUH C
MPUMEHEHUEM
TEXHUYECKHUX
cpencts, uHpOp-
MAaIllMOHHBIX TE€X-
HOJIOTHIT M METO-
OB 00paboTKH
pe3yIabTaTOB

MIPOBEJICHUS Me-
IUIAHCKUX U
OMOJIOTMYECKHUX
AKCIIEPUMEHTOB C
LIEJIBIO JUATHO-
CTHKH COCTOSHHSA
1 JIeueOHBIX BO3-
JEUCTBHH 11O
KOPPEKIIHH CO-
CTOSIHHSI Opra-
HH3Ma;

OCHOBHBIEC TpyIIl-
bl METOJIOB, OC-
HOBaHHBIE Ha
BHEIIHUX Je4ye0-
HO-
TEpareBTUYECKUX
BO3JICHCTBUSIX Ha
OpraHn3M W WUC-
MOJIB3YIOIIUX
TEXHUYECKHE
CcpeacTBa

HOTO BO3ACHCTBHUSI B
3aBUCHMOCTH OT Me€-
IUIIMHCKOM 3ajJayH,
BHEIIHUX  YCJIOBHUU
BBIIIOJIHEHHUS JKCIIe-
PUMEHTOB, HAJIUYHUS
TEXHHUYECKUX
CPEACTB, YpOBHS
MOATOTOBKK  TIEPCO-
HaI;

noaOUpaTh METOAbI
IpH HEOOXOTUMOCTH
MIPOBEACHUS KOM-
IJIEKCHBIX U (PYHK-
MOHAJIBHBIX HCCIIE-
JIOBaHUIM

1 J1Ie4eOHOTO
BO3JICHCTBUSA B
3aBHCHMOCTHU
OT MEIUIHUH-
CKOM 3aJa4H,
BHEIITHUX
YCJIIOBUU BBI-
ITOJTHEHHUS
SKCIIEPUMEH-
TOB, 3HaTh OC-
HOBHEIEC METO-
IIbI U T1apa-
METpBI Jieuel-
HO-
TepaneBTUye-
CKHUX BO3JIEH-
CTBUM

2. CTpyKTypa U coaep:kaHue JUCUMILIMHbI «buodusuka»

2.1 PacnipenesieHue TPy10€MKOCTH JUCHUILIMHBI 110 BUIaM padoT

OO0mast TpyJ0€MKOCTh TUCIUIUIMHBI COCTaBisieT 3 3adeTHhIX enunwul, (108 axamemude-

CKHX YacoB, U3 HUX 48 ayJUTOPHBIX).

Kpr «buoMexaHnKa» COCTOUT U3 JIEKIUU U MPAKTUYCCKUX SaHHTHﬁ, COIIPOBOKAACMBIX

peryispHOM MHIMBUIYaJbHOM pabOTON mpenojaBaTelsis cO CTYyJEHTaMH B IPOIECCE CAMOCTOS-

TenbHOU paboThl. B KoHIle msATOoro cemecrpa sk3ameH. [IporpamMmmoi TUCIUIUIMHBI PETyCMOT-

peHbl 16 9acoB JEKIMOHHBIX, 32 Ta00OpaTOPHBIX 3aHATHMA, a TakkKe 24 4acoB CaMOCTOSTEIbHON
paboTHI.




Bun yae6HO# paboThI Bceero CemecTpsl
JacoB (dachrn)
4

KonTakTHas pabora, B TOM 4HcJI€: 104,3 104,3
AyIuTOpHBIE 3aHATHS (BCEro): 48 48
3aHATHUS JEKIMOHHOTO TUIIA 16 16
JlaGopaTopHblie 3aHITHS 32 32
3aHATUSI CEMUHAPCKOTO TUTA (CEMUHAPBI, MPAKTHYE- i i
CKHE 3aHSTHS)
HNnas koHTaKkTHas padora: 2,3 2,3
KoHnTtpoib camocTositenbHOM padoThl (KCP) 2 2
[Tpomesxxyrounas arrectrauus (MKP) 0,3 0,3
CamocrosiTejibHasi padoTa, B TOM YHUCJIE: 24 24
KypcoBas pabora 10 10
[IpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepuaa 10 10
BrimonHenne HHAMBUYaIbHBIX 3aJaHU (TIOATOTOBKA 4 4
COO00I1IeHNH, Tpe3eHTaIn)
Pedepar - -
IToaroroBka K TEKyIIEMY KOHTPOJIIO 14 14
KonTpoJs: 35,7 35,7
[ToaroToBka K 3K3aMeHy 35,7 35,7
O0mas Tpya0eMKOCTh | Yac. 108 108

ll: :é)on: :ucne KOHTAKTHas | 04,3 1043

3a4. eI 3 3




2.2 CTpyKTYypa QM CHUIINHbBI
Pacrnipenenenuie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILTHHBL.

Pa3znesibl (MCHUIUINHBI, H3yYaeMble B 4 ceMecTpe

Ne HaunmenoBanue pa3nenon KonunuecTBo uacoB
pasznena Bcero | Ayauropnas paborta | CamocrosrenbHas
pabora
J I13 JIP
1 2 3 4 5 6 7
1 Beenenne B Onopusuky 10 2 2 6
2 TepmoanaaMuka 6uoIOTH- 25 6 12 7
YECKHX MPOLIECCOB
3 Kunernka 6uonornueckux 17 6 4 7
MIPOIIECCOB
4 buodusmnka meMOpaHHBIX 19 6 6 7
IPOIIECCOB
5 MogenupoBanue 6uodpu- 33 6 20 7
3MYECKUX TPOIIECCOB
6 bruoduszuka MpIeqyHOro 19 6 6 7
COKpaIeHus
7 DneMeHTHI paguallMiOHHON 16 4 4 8
onopu3uKu
Bceero 36 54 49

2.3 Conepxxanue pa3/ie/ioB AUCHUIIHHBI:

2.3.1 3aHATHA JEeKIIHOHHOI0 TUIIA




n/n

HaumenoBanue pa3jae-
Ja

Coaepsxanue pasgesa

DopMa TeKyLIero
KOHTPOJIA

Beenenne B 6uopusuky

[Ipenmer u 3ampaun 6nodusuku. buomno-
THYECKUE U (PU3NIECKHUE TPOIIECCHI U
3aKOHOMEPHOCTH B )KHMBBIX CHCTEMaX.
Mertoponorndeckue BOpocsl 6nogu-
3UKU. VIcTOpUS pa3BUTHS OTEUECTBEH-
HOM OMO(U3UKH.

MakpomoJieKkyia Kak OCHOBa OpraHu-
3anuu ouoctpyktyp. [IpocrpancrBen-
Hasi KoHGUTrypanus OUOMOINMEPOB.
VYcnoBus cTabUIbHOCTH KOH(UTYpaIiK
MaKpPOMOJIEKYJI.

Juckyccus

TepmoaunamMuka 61o-
JIOTUYECKHX TPOIIECCOB

IlepBblii 3aKOH TEPMOAVMHAMUKH UIIU
3aKOH COXPaHEHMsI U IIPEBPALLCHHUS
sHepruu. BTopoli 3aKk0H TepMOaUHAMU-
ku. [[puMeHMMOCTH BTOPOTO 3aKOHA
TEPMOAMHAMMKY K Orocucremam. Bro-
POl 3aKOH TEPMOJMHAMMKH B OTKPBI-
TBIX cUcTeMax. CBsA3b U3MEHEHUS DH-
TPOIHH, C IPOTEKAIOIIUMU B HEH HEOO-
paTUMBIMU IIpoLieccamu. TepMoanHa-
MHYECKOE CONPSKEHUE IPOLECCOB.
CootHomenusa Ounzarepa. Teopema
[IpuroxwuHa.

Jluckyccus

Kunernka omonornue-
CKHX TTPOIIECCOB

@OYHKIMOHUPOBAaHUE 1IEJIOCTHOI Ono-
noruyeckoi cuctembl. CHHEpruvecKue
s dexter. Kunernuecknii moaxos. As-
TOHOMHAs WJIN CTal[MOHapHas CUCTEMA.
Y CTONYMBOCTB CTAIMOHAPHBIX COCTOS-
Huil. MccnenoBanne noBeieHus CUCTe-
MBI, MOJIeTUpyeMoil TuddepeHuanb-
HBIMH ypaBHeHHUAMH. KadecTBeHHOE
HCCIIEI0OBAaHNE KUHETUUECKHUX CHCTEM.
budypkamuu. bproccenstop. buonoru-
yeckue Tpurrepbl. Kunetnka gpepmen-
TaTUBHBIX MporieccoB. Kuneruka gep-
MEHTATUBHBIX MPOILIECCOB

Huckyccus




buoduszuka memOpan-
HBIX TIPOLIECCOB

CtpykTypHO-GyHKIIMOHATHHAS OPTraHu-
3anusi OMOIOTUIECKUX MEMOpaH.
Kiterka kak 3;eMeHTapHas KUBas CH-
crema. CTpoeHHE KIETKU U Onosioruye-
ckre MmeMOpanbl. OCHOBHBIC (DYHKITMH
Oouosornuecknx MemOpaH. Pazpurue
MPEJICTaBICHUN O CTPYKTYPHOM opra-
HU3auuu mMemOpaH. MonekysspHas
opraHu3aius OMOJOTUYECKUX MEM-
opan. CoctraB 6momemOpan. Boma kak
COCTaBHOM 3JIeMEHT OnoMeMOpaH.
CrtpykTypa Bobl B OnoMeMOpaHax.
MexaHuueckre cBOMCTBa MEMOpaH.
VYrupyrast noTeHIalbHas YHEPTHsl.
MonyIb MOBEPXHOCTHOTO H30TEpMUYE-
ckoro cxartus. [loBepXHOCTHBIN MO-
IyJb YIPYTOCTH TIPH CABUTE. YTIPY-
TOCTh TUIOCKHUX OMCIIOWHBIX JIMITHTHBIX
MeMOpaH.

Tpancnopr BeriecTB yepe3 Ouosiornye-
ckre MmemOpansbl:IlaccuBHBIN TpaHCc-
TOPT BEIIECTB uepe3 OMOMEeMOpPaHBHI.
XHWMHYECKUH U JJIEKTPOXUMHUYECKUI
noteHnuansl. Knaccuduxaius Bumaos
IaccUBHOro TpaHcnopra. ITpocras

TP y3us HEITEKTPOIUTOB. 3aKOHBI
@uxa. [IporumaemMocTs u ko3 uiin-
ent auddy3un. Hecranmonapuas aud-
by3us. Juddysus yepes nopel. Mon-
Hble Hacochl. Yyactue ATda3 B akTuB-
HOM TpaHCIOPTe UOHOB yepe3 Onoio-
rudeckue MemMOpaHbl. DKBUBaJICHTHAS
CX€Ma aKTHBHOI'O TPaHCIOpTa.

buosnextpuueckue noreHunansl: [lo-
TEHIIMAJ MOKOA. DNEeKTpoaudPy3uoH-
HBIM TPAaHCTIOPT HOHOB Yepe3 MeMOpa-
Hy. [Iorennnan Hepacra. YpaBHenue
I'ernepcona. [IpubnmxeHne mOCTOSH-
HOro noJis. YpaBHenue ['onbamana s
MeMOpaHHOTO ToTeHrana. [loTenman
nerctBud. MI3MepeHne noTeHIHaJIoB B
BO30yauMBIX MeMOpaHax. MloHHBIE TO-

Huckyccus

10




K1 B MeMOpaHe akcoHa. Metox ¢ukca-
LMY TIOTE€HIMaNa. DKBUBAJIEHTHAs
JJIeKTpHUECKas cxema MmeMOpaHnsbl. Paz-
JenieHrne MeMOpPaHHOTO TOKa Ha KOMIIO-
HeHThI. PacipocTpanenue HepBHOTO
HMITYJIbCa BIOJIb BO30YAMMOIO BOJIOK-
Ha. KaGenpHbIE CBOMCTBA HEPBHBIX BO-
JIOKOH.

MonenupoBanue Ouo-
buznYeCKUX MpoIEeCcCOB

3aKOHOMEPHOCTH TIpoiieccoB Tuddy-
3UM B OMOTKAHSX Ui OMHAPHBIX U
MHOTOKOMIIOHEHTHBIX CHCTeM. MeTobl
peteHust ypaBHeHHS TUPPy3un (METOT
®ypoe, merox Jlarnaca, ypaBHEHHE
[Tyaccona). ['pannunbie ycnoBus. 1-1,
2-51 1 3-51 KpaeBble 3a1a4n. CMellIaHHbIe
KpaeBble 3a/1a4i. 3a/1a4u C HEOAHOPO/I-
HBIMH IPAaHUYHBIMU YCJIOBUSIMH. Y paB-
HeHue nuddy3un ¢ nepeMeHHbIMH KO-
s dunmentamu. Henuneiinrple, HecTa-
[IMOHAPHBIC YPABHEHUS MACCOIIEPEHO-
ca. Pa3HOCTHBIE CXEMBI pEIICHUS YPaB-
HeHus 1udPy3un.MaremaTruueckoe
MOJICJIMPOBAHUE MTPOIIECCOB PACIIPO-
CTpaHEHUs Teria B OMOTKaHAX

Juckyccus

buo¢u3zuka mbieuHoro
COKpaILEeHUs

OCHOBHBIE THITBI COKPATUTEIHHBIX U
MOABMXKHBIX cucTteM. CTpyKTypa u
(YHKITMOHUPOBAHHE MONIEPEYHO-
M0J0CATOM MBIIIIBI TO3BOHOYHBIX.
buomexannka Mpinel. [IpuHunns
MpeoOpa30BaHUs SHEPTUU B MEXAHO-
XMMHYECKUX chcTeMax. TepmoanHa-
MHYECKHE, SHEPreTUYECKNE U MOIII-
HOCTHBIE€ XapaKTEPUCTUKHN COKPATH-
TENbHBIX cucTeM. Teopun MexaHu3Ma
MBIIIEYHOTO COKPAIICHUS.

Huckyccus

DIIeMEeHTHI paIualoH-
HOM Onopu3nKu

OCHOBHBIE XapaKTEPUCTUKH H3TYICHUS
H €ro OMOJIOTHYECKON aKTUBHOCTH.
Bromornuecku SKBHUBaJIEHTHAS 1034.
EcTecTBeHHbBIEC HCTOYHUKH PaIHALINU.
[lepBu4HbIE peakUy TOPAKCHUS KH-

Juckyccus
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BOM TkaHU. Pammonm3 Boabl. Pammonns
OPraHU4YEeCKUX MOJIEKYJI

2.3.2 3aHsATHSA CEMHUHAPCKOI0 TUIIA

3aHaTus CEMHUHAPCKOI'0 TUIla HE IPECAYCMOTPCHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS.

Ne ®opma
HaumenoBaHue J1abopaTOpHBIX pa-
n/n | HammeHoBaHue pa3nesia 5 TEKYILETO
oT
KOHTPOJIS
1 | Beenenue B 6uopusuky | Nel Beenenue B 6nopusuky 3amura 1aboparop-
HOM paboTsI B pop-
Me Oecelbl
2 | Tepmoaunamuka ouono- | Ne2 TepmoanHamuka Ouosoruueckux | 3amura gadoparop-
THYECKUX MPOIECCOB MIPOIIECCOB HOU paboTHI B pop-
Me Oeceibl
Ne3 MccnenoBanue opraHu4eckux
MOJIEKYJI
3 | Kuneruka 6uonorude- Ne4 dynknronupoBanue 6uonoruye- | 3amuTa JadopaTop-
CKHX IPOIIECCOB CKOM CHUCTEMBI HOM paboTsl B hop-
Me Oecenpl
Ne 5 Kunetnka OMOJOTHYECKHUX TIPO-
LIECCOB
Ne6 CranmonapHbie cocTOsSTHUS OHO-
CUCTEM
4 | buodusuka MeMOpaHHBIX 3amura aboparop-

Ne 7 buonoruyeckre MeMOpaHbl
IPOLIECCOB

Ne 8 MexaHnyeckue cCBOMCTBA MEM-

HOM paboThI B (op-
Me Oecetpl
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Opan

No 9 ITaccuBHBIN TpaHCIIOPT BEILIECTB
yepe3 Onosiornueckue MeMOpaHsbl

Nol0 AKTUBHBIN TPAHCTIOPT BEILIECTB
yepe3 OMOJIOTUYeCKIEe MEMOPaHbI

Nell buoduznueckoe ncciaeaoBaHme
MeMOpaH

MopenupoBanue 6unodu-
3MYECKHX TPOIIECCOB

Nel2 MopenupoBanue 6uodusnye-
CKHUX IPOIECCOB

Nel3 MopenupoBanue OHOJIOTHYC-
CKHX CUCTEM

3amura 1aboparop-
HOM paboThI B pop-
Me Oecelbl

buodusnka mbiedHoro
COKpAIICHHS

Ne 14 buo¢dusuka MBILIEYHOTO CO-
KpalieHus

No 15 DaekTpoXuMHUYECKUM MOTEHIU-
an

3amuTa naboparop-
HOM paboThI B pop-
Me Oecebl

DneMeHTHI paualoH-
HOW 6MopU3NKU

Ne 16 DnemenThl pasnannoOHHON
onohuznKu

3amura mabopaTop-
HOM paboTkl B op-
Me Oeceibl

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

IIpennaraembie TeMbI KYpCOBBIX IPOEKTOB

1. FI/IIlpO,Z[I/IHaMI/I‘-ICCKI/IC MCXaHU3MBI PEryjidlnuu pocTa TpOMGa

2. MogaenupoBaHue JUHAMHKH MUKPOTPYOOUEK

3. Kak ceruarka riasa crocoOHa pacrio3HaBaTh JIBU)KEHUS B TEMHOTE.

4. Tlomp3a TOpBKOr'o mokoJjaaa ajd UMMYHUTCTA U MO3TOBOM aKTUBHOCTH.

5. Kaxk mpoTtuBoBOCTIaTUTENbHBIE OSIKU TOMOTaI0T paboTaTh MO3TY.

6. I/ICCJ'IG,I[OBaHI/Ie BJIMAHUA OUPKAJTHBIX PUTMOB HaA JKU3HCACATCIbHOCTE YCJIOBCKA.
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7. Ilpupononogo0HbIe TEXHOIOTUN

8. buorexHomornyeckoe IMPOU3BOJCTBO BUTAMHUHOB.

9. bunonornyeckas OYNCTKA CTOYHBIX BO.

10. buononumepsl, UX y4acTue B TPAHCIOPTHBIX IPOLECCAX BHYTPU

11. kmerku.

12. ®usnka 6MOPE30HAHCHOHN TEpaITHK

13. ®dusznka HEMPOAKTUBHOCTH T'OJIOBHOIO MO3ra

14. buoduszuka MmemOpaHHO-3aBUCUMOT0O (DePMEHTATUBHOTO KaTanu3a

15. IlpumeHeHre METOAOB MOJIEKYJISIPHOTO MOJICIIMPOBAHUS TSI pa3padOTKH JIEKapCTB

2.4 llepeyeHb y4e0OHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl

00yYaIOIIMXCSA MO TUCHUILINHE (MOLYJTI0)

Ne HaumenoBanue |IlepeueHb y4eOHO-METOAMYECKOrO OOECHEUEHMs AUCLUILIMHBI 10
B paszznena BBITOJIHEHUIO CAMOCTOSITEIbHOM paboThI

1 2 3

1. ITpopaboTka 1. Bonbkenmreiin, M.B. buogusnka [DnekTpoHHbIi pe-
y4eOHoro (Teope- |cypc] : yueb. mocodue — DnexTpoH. naH. — Cankr-IleTepOypr :
tueckoro) Ma-  |Jlanb, 2012. — 608 c. — Pexum nocrymna:

Tepuaia https://e.lanbook.com/book/3898
2. banesuna, O. I1. ®usnonorus: OMOIOTEHIIUAIBI K
JIEKTPUUECKasi aKTUBHOCTD KJIETOK : yueOHOe mocobue /i akaje-

2. Bemonnenne uH- muueckoro 6akanaspuara / O. I1. banesuna, A. E. lNaiinykos, U. 1O.
HHBHHYVM}’HHX Cepree. — 2-e u3n., nepepad. u gon. — M. : UzpatensctBo FOpaiir,
3ajanui (MOATo- 15017, — 165 ¢. — (Cepust : bakanasp. AkazeMuaeckuii Kype). —
TOBKa COO0IIE-  |[SBN 978-5-534-04264-1. https://biblio-online.ru/book/32C8B2F4-
HUH, IPE3CHTA-  |7134-4A53-8F04-A40313F1110A
1) 3. bunru, B.H. [IpuHnuns! 31ekTpoMarHuTHON 6uodu-

3UKHU [ DNEKTPOHHBIN pecypc]| : MoHorpadus — DIEKTPOH. JaH. —

3. Kypcogas pabora

Mocksa : uzmatiut, 2011. — 592 ¢. — Pexum goctyna:
https://e.lanbook.com/book/5259
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Y4eOHO-MeTOoIMYeCKHe MaTephalibl Uil CaMOCTOSITEIbHONM pPabOThl OOydYaIOMIMXCS M3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

JUist 1 ¢ HApyIICHUSIMH 3PEHHSL:

— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,

— B hopMe IIEKTPOHHOTO IOKYMEHTA,

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B mieyaTHo hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIBLHOTO anmnapara:
— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Yy-
YarOIMUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

bospiast yacTh JEeKIUMKA U IPAKTUYECKUE 3aHATUS IIPOBOJATCS C UCIIOJIBb30BAHUEM JIOCKHU
Y CIPABOYHBIX MarepuayioB. I MpOBENEHUS MEHBIIEH YaCTHU JIEKIMOHHBIX 3aHATUM HUCIOJIb-
3yIOTCA MYJIBTUMEIUNHBIE CPEICTBA BOCIPOU3BEACHUS aKTUBHOI'O COAEPKUMOTO, MO3BOJISIOIIE-
ro CJIyIIaTeNIl0 BOCIPUHUMATh OCOOCHHOCTH M3ydaeMon mpodeccuu, 3a4acTyr0 UTparoIue pe-
MIAIOUIYI0 POJIb B TMOHUMAHWW U BOCTIPUSITHH, a TakK k€ (opMUpPOBaHUU MPOGEeCcCHOHATHHBIX
KOMIIETECHITHH.

[To n3ydyaemoil AUCHUIUIMHE CTYJIEHTaM MPEAOCTABIISIETCS BO3MOXHOCTh OTKPBITO TMOJb-
30BaThCs (B TOM YHCIE KOMUPOBATH HAa TUYHBIE HOCUTEIH HH(POPMAIINH) TOATOTOBICHHBIMU Be-
JOYIIUM JaHHYIO JUCLMIUIMHY JIEKTOPOM MarepralaMy B BUJE JIEKTPOHHOIO KOMILIEKCA COIPO-
BOXKJICHUSI, BKJIFOUAIONIETO B ce0si: SJEKTPOHHBIE KOHCIEKTHI JIEKIIUH; SJEKTPOHHBIC BapUAHTHI
y4e0HO-METOUYECKIX MMOCOOMI 7Sl BHIMOTHEHUS JTaOOPAaTOPHBIX 3a/laHUi; CTUCKU KOHTPOJIb-
HBIX BOITPOCOB K KaXJ0i TEME M3y4aeMOro Kypca.

ITpu peanuzanuu yueOHON pabOTHI IO OCBOEGHUIO Kypca «brnoMexaHHnKa» HCHOJIb3YIOTCS
COBpeMeHHbIe 00pa30BaTe/IbHbIC TEXHOJIOTHH:

° I/IH(1)OpMaHI/IOHHO-KOMMyHI/IKaI_[I/IOHHI)Ie TCXHOJIOTHH,

. MPOEKTHBIE METO/IbI O0YUYCHHUS;
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L4 HCCICO0BATCIbCKHUE METOAbI B O6y‘IeHI/II/I;

YcnenHoe ocBOeHHE MaTepHalia Kypca MpeAroyaraeT OoNbIIyl0 caMOCTOSTEIbHYIO pa-
60Ty 6akanaaBpOB U PyKOBOJICTBO 3TOI pabOTOM CO CTOPOHBI MTpernoaBaTelieH.

CamocrosrenbHas paboTa CTyIEHTOB SBIISICTCS HEOTHEMIIEMOM YacThIO MpoIlecca MOJro-
ToBKU. [Toa camocTosITennbHOM paboTON MOHMMAETCs 4acTh YIeOHOH TIaHHUpyeMOl paboThI, KO-
TOpask BBHIIOJIHSACTCS 10 33JJaHUI0 U TP METOIMYECKOM PYKOBOJCTBE MpernogaBaTelis, Ho 0e3 ero
HEIMOCPEICTBEHHOI'O YYacCTHsI.

CamocrosaTrenbHas paboTa HampaBieHa Ha YCBOSHHE CHUCTEMBbI HAYYHBIX M MPO(eccHo-
HaJbHBIX 3HaHUHU, GOPMHUPOBAHUS YMEHHIN U HABBIKOB, IPHOOPETEHUE OMBbITA CAMOCTOSATEIHHON
TBOpueckoi aesrenbHocTU. CPC momoraer (opmupoBaTh KyIbTypy MBIIUICHUS CTYIEHTOB,
paciupsaTh MO3HABATEIbHYIO 1E€ATEIbHOCTD.

Bubl CaMOCTOATEIbHON pa60TbI 10 KypcCy:
a) no uenAam: 1NoAroToBKa K JCKIUAM, K ©”TOIT'OBOMY KOHTPOJIIO.

0) no xapaxmepy padomoi: N3y4eHUE JUTEPATYphl, KOHCIIEKTA JEKIUI; IIOUCK JIUTEpa-
Typsl B OMOIMOTEKE; KOHCIIEKTUPOBAHHE PEKOMEHAYEMOH JUIsi CaMOCTOSATENBHOTO H3Yy4eHUS
Hay4YyHOM JIUTEpaTyphl; pelIeHne 3a1a4, TECTOB.

oB TeueHue CEMECTPA CTYACHTHI BBITIOJIHAKOT 3aIaHU, YKA3dHHBIC ITPCIIOaBaTCIICM.

B xone nekuMoHHBIX M 1a00paTOPHBIX 3aHATUN MPEANONaraeTcs MCMOJIb30BaHUE KOM-
MBIOTEPHBIX TEXHOJIOTUH (MPE3eHTAIIMU TT0 HEKOTOPBIM TEMaM Kypca).

B y‘le6HOM nponecce UCIOJIb3YHOTCA AKTUBHBIC U MHTCPAKTHUBHBIC (I)OpMLI IMPOBCACHU A
3aHATHH: METOJ, IMPOCKTOB, MCTO ITOUCKA 6LICTpBIX peI_HeHI/Iﬁ B I'pYIIIIC, MO3TOBOM TYpM.

I/IHTepaKTI/IBHOCTB nogavu Marcepuajia rmpeanojaract He TOJIbKO B3aHMMOJEHUCTBUS BUIA
«mpenogaBareiib - CTYACHT» U «CTYACHT - IPCIOAABAaTCIIb», HO U «CTYACHT - CTYACHT».

K HWHHOBAITMOHHBIM TCXHOJIOTUAM, HCIIOJIb3YCMBIM B IIPCTIOAABAHUN JUCHUIIIIMHBI, OTHO-
CATCA CIICAYIOIHNEC TCXHOJIOTUH:

Auckyccus

B03MOXKHOCTh AMCKYCCHM MPEAINOJIAraeT yMEHUE BbICKAa3aTh COOCTBEHHYIO UJIEIO,
MIPEAJIOKUTh CBOW NyTh PELICHHs, apTYMEHTUPOBAHO OTCTAWBaTh CBOKO TOUYKY 3PEHUS, CBSI3HO
n3narate Meiciu. [lonesHsl caenyronye 3a1aHus: COCTABICHUE IUIaHA PEUICHMsS 3aJa4H, IIOUCK
JPYyroro croco0a peueHus, IpoBeIeHHE BBIKJIAJI0K B 0OpaTHOM MOpPSAKE, PACCMOTPEHUE 3a/1a4
C JIMITHUMU U HEAOCTAIOIIUMH JaHHBIMH, pedepaTuBHbIC UM TBOPUECKUE JOKIA/Ibl CTYICHTOB!
(parMeHT TEOpeTUYECKOro MaTrepHasa, HHTEpeCHbIH NpuMmep, HecTaHaapTHas 3agada. CTyaeH-
TaM IpeajaraeTcs CpaBHUTH M NMPOAHAIN3UPOBATh BApUAHTHI pEIIeHUs, 0OCYyIUTh JTOKJIA[], BbI-
CKa3aTb CBOE MHEHUE, 3aJ1aTh BOIIPOCHI.
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HNHTepakTHBHBIE METObI 00YUYeHHUS
CyIecTBeHHYIO TOMOIIb OKA3bIBAIOT CIIEUAIBHO COCTABICHHBIE 3aaHus (METO-
JIMYECKUe pa3paboTKH, paboyue TeTpaau) MO KypCy, B KOTOPBIX NAETCS KPAaTKOE H3JIOKECHHE
TEOPETUYECKON YacCTH, MPUBOAATCS PELICHUS TUIOBBIX NPUMEPOB, MPEIararoTcs 3aJaHus JUIs
CaMOCTOSATENILHON pabOThl Pa3HOTO YPOBHS CIOXKHOCTH. CTYyICHT MMEET BO3MOXKHOCTh O3HAKO-
MHTBCSI C TEOPETHYECKHM MaTepHalioM, pa300paTbcsi B INPEUIOKEHHOM PELICHUH THIIOBOTO
puMepa, 3aTeM CaMOCTOSATENIFHO PeIIUTh 3a1a4n. Bee 3To:
- IO3BOJISIET KAKJOMY CTYACHTY IIEPEUTH OT IESATEIBHOCTH 101 PYKOBOJICTBOM IIpEIoia-
BaTeJsl K CAMOCTOSITEIIEHON M Ja€T BO3MOXKHOCTB IPOBEICHHSI CAMOKOHTPOJIS;
- moBbIIaeT 3()(HEKTUBHOCTH M KAU€CTBO OOYUCHHUS;

- 00ecIeurBaeT MOTHBEI K CAMOCTOSITEILHOM [T03HABATEIbHOM ACATCIIBHOCTH,

- cIOCcOOCTBYET YriIyOJICHUIO MEXIPEAMETHBIX CBsI3€H 3a CUeT MHTErpanuu nHhopmaim-
OHHOM W MIPEJIMETHON MOATOTOBKH.

I[JI?I Ju ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTSAMH 300POBbA NPCAYCMOTPCHA OpraHu3alusa
KOHCYHBT&HI/Iﬁ C UCITIOJIb30BaAHHEM BHCKTpOHHOﬁ IIOYTHI.

4. OneHo4YHbIe CPEeACTBA VI TEKYIIEro KOHTPOJIsl YCIIeBAeMOCTH M IIPOMEKYTOYHOM

arrecranumn

4.1  ®oHJ OLIEHOYHBIX CPEACTB AJIs NMPOBEACHUS TEKYIIEro KOHTPOJIS

[To mucuunnune «buomexaHuka» B (opMe TEKYyIIEro KOHTPOJS MPelyCMOTPEHbI J1aldo-
patopHble paboTsl. Huxe mpeacTaBieH CHHCOK J1a00paTOpHBIX paboT.

BOHpOCI)I, BBIHECCHHBIC HA TUCKYCCHUIO:

CocrasieHHE IUIaHA U TIOUCK PEIICHUA 3a1a4H.

Pemienue 3a1a4 pa3nuyHbIMHE CIOCOOAMH.

B3aumnas u camonpoBepka 3HaHUI U 00CYX/IeHUE MOTYYEHHBIX PE3yJIbTaTOB.
CaMocTOATEIbHOE COCTABIEHHUE 3a/1a4 110 YKa3aHHOU TEME.

OBnazneHre npueMaMy U METOJaMH CaMOKOHTPOJIS ITPH 00y4eHUH MaTeMaTHKU.

Nk W=

ITepedyenn Tem 1a00paTOPHBIX 3AHATHH
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Nel Beenenue B 0M0bU3UKY

1. Mertoonornyeckue BOpockl OMOU3NKH
2. Ucropust pa3BuTrs 0MohU3NKH
3. Makpomorekyiia Kak OCHOBa OpraHu3aluu OMOCTPYKTYp

No2 TepMmoarHaMuKa OMOJOTMYECKUX IIPOLIECCOB

1. [TprMEeHUMOCTH BTOPOT'O 3aKOHA TEPMOAMHAMHUKHI K OMOCHCTEMAaM.

2. Bropoii 3ak0H TepMOIMHAMUKU B OTKPBITHIX CHCTEMAaX.

3. CBs13b U3MEHEHHUSI SHTPOIIUH, C MMPOTEKAIOIIMMHU B HEM HEOOpaTUMBIMU Mpoliecca-
MHU.

4. TepMoAMHAMUYECKOE CONPSIKEHUE TPOILIECCOB.

Ne3 MccnenoBanne OpraHnueckKnX MOJEKVII

1. MeToapl H3ydeHHsS TEPMOANHAMUYECKUX CBOMCTB IMPOCTHIX OPraHUYECKUX MOJIe-
KYJI.

2. [IpumeneHre METOJ0B TEPMOXUMHH ISl HCCIICOBAHUS PEaKIIMi OKUCICHHS Op-
TaHUYECKUX MOJICKYJI.

3. HccnenoBanrne (GakTopoB CTaOMIBHOCTH CTPYKTYPHl H  (PHU3UKO-XUMHUYECKUX
CBOWCTB OPTaHUYECKUX MOJIEKYJI

Nod OYVHKIIMOHUPOBAHUE OMOJIOTHYECKON CUCTEMBI

LlenocTHas Omooruyeckas cucTemMa
Cunepruueckue 3¢ (HeKTsl.
Kunetnueckuii mogxon.

ABTOHOMHAS WJIM CTallMOHAPHAsS CHCTEMA.

AN e

Y CTONYMBOCTh CTallMOHAPHBIX COCTOSTHUM.

No 5 KuHeTnka OMOJIOTHYECKHUX IIPOIIECCOB

1. HccnenoBanne MNOBEAEHUS CHUCTEMbI, MojenupyeMoil auddepeHnnaIbHbIMU
YpaBHEHUSMHU.

2. KauecTBeHHOE HCCIIeIOBaHNE KHHETHYSCKUX CHCTEM.

3 buonornueckue Tpurrepsl.

4. Kunetnka epMeHTaTUBHBIX IPOIIECCOB.

5 Kunetnka gepMeHTaTHBHBIX IPOIIECCOB

No6 CranmoHapHble COCTOSIHUS OMOCHUCTEM

1. MHOKECTBEHHOCTh CTallMOHAPHBIX COCTOSIHUM.
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2. buonoruueckue TpUrrepsl, CUJIOBOE U MapaMeTpUUYecKoe MEpeKIToYeHne
OMOJIOrMYECKOr0 TPUTTEPA.

3. Mogens OHO0IOTHYECKOro 0TOOpa U3 IBYX PaBHOMPABHBIX AHTArOHUCTHYE-
CKHX BHIO0B.

4. MHOXeCTBEHHOCTb CTallMOHAPHBIX COCTOSHHUN B ()ePMEHTATUBHBIX CHUCTE-
Max ¢ CyOCTpaTHBIM HHTHOUPOBaHUEM

Ne 7 buonornyeckue MeMOpaHbl

1. CrpyKTypHO-(hYHKIMOHATIbHAS OpraHn3alus OMOJIOTHUECKUX MEMOpaH.

2. Knerka xak anemeHTapHas xuBasi cucreMa. CTpoeHue KIETKU U OMOJIOrMYecKue
MeMOpaHbI.

3. OcHoBHbIe HYHKITUN OUOIIOTUYECKUX MEMOpPaH.

4. CoctaB u MoJeKyJIgpHas OpraHu3anus OMOJIOTHYECKUX MeMOpaH.

5. Bona xak coctaBHO# 35eMeHT OnomemOpaH. CTpykTypa BoJbl B OnoMeMOpaHax.

No 8 Mexannyeckne CBOMCTBA MeEMOpAH

VYupyrast noTeHIMalIbHas YHEPTUSl.
Mopynp NOBEPXHOCTHOIO U30TEPMUYECKOTO CHKATHS.
I1oBEpXHOCTHBIN MOAYJb YIIPYTOCTH IIPH CIIBUTE.

el

Ypyrocts mI0CKuX OMCIONHBIX JIMITUIHBIX MEMOpaH.

Ne 9 TlaccHBHBIN TpaHCOOPT BEIIECTB UepeE3 OMOJIOTHYECKHUE MCM6D8.HBI

1. XUMUYECKUH U DJIEKTPOXUMHUYECKUM TOTEHIUAIBI.

2. Knaccudukanus BUI0B MaCCUBHOTO TPaHCIIOPTA.

3. [Tpocras auddy3us HeonekTponuToB. 3akoHbsl DPuka. [Iponunaemocts U K03 Gh-
¢unuent nudpdysun.

4. Hecraunonapuas quddysus. Juddys3us gyepes nopsl.

Nel() AKTHUBHBIA TPAHCIIOPT BENIECTB Yepe3 OMOIOrHUecKie MeMOpaHbl

1. HoHHbBIE HACOCHI.
VYyactue AT®a3 B akTUBHOM TPaHCIOPTE HOHOB 4Yepe3 OMojoruyeckue memoOpa-

N

HBL.

OKBHUBAJICHTHAsI CX€Ma aKTUBHOI'O TPAHCIIOPTA.
buosnektpuueckue noteHuuabl. [loTeHnmnan mokos.
OnexTpoaudHy3noHHBIN TPAHCIOPT HOHOB Uepe3 MeMOpaHy.

AN A

VYpaBuenue ['onbMana 1y1si MEMOPaHHOTO MTOTEHITATIA

Nell Buodusuyeckoe ucciaemnoBanue MeMOpad

1. N3mepenne moTeHnanoB B BO30OYAMMBIX MEMOpaHax.
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2. Honnsie Toku B MeMOpaHe akcoHa. MeToa (pukcanuu noTeHnuana.

3. OKBHUBaJICHTHAasi DJJIEKTpUYecKas cxema MeMmOpaHbl. Paznenenue memOpaHHOTO
TOKa Ha KOMIIOHEHTBHI.

4. PacnpocTpanenune HEpBHOTO UMITyJIbca BOJIb BO30YIUMOro BojokHa. KabenbHble
CBOWCTBA HEPBHBIX BOJIOKOH.

Nel2 MoneaupoBanue 6Mo(U3NYESCKUX OPOLIECCOB

1. 3akoHOMEpHOCTH TporieccoB AU(PPy3un B OMOTKAHAX i OMHAPHBIX M MHOT'O-
KOMITOHEHTHBIX CHCTEM.

2. Mertonp! perienust ypaBHeHus nuddysuu (meron ®@ypoe, meton Jlammaca, ypas-
Henue [lyaccona).

3. VYpasuenue muddy3un ¢ nepeMeHHbIME Kodhduunentamu. Hennneiinsle, Hecra-
[IOHAPHbIC YPaBHEHHS MacCcoIepeHoca.

4. Pa3HoCTHBIE CXEMBI pelIeHus] ypaBHEHUS TUPPY3UH.

5. Marematuueckoe MOJIETUPOBAHUE MTPOIIECCOB PACTIPOCTPAHCHUS TEIlJIa B OMOTKa-

HAX

Nel3 MonenupoBanre OMOJIOTHUYECKUX CUCTEM

1. OCHOBHBIE 3TaNbl KOMIIBIOTEPHOTO MOJETUPOBaHUS OMOJOTMYECKUX CH-
CTEM Ha MOJIEKYJIIPHOM YPOBHE.

2. Knaccudukanus moneneit. OCHOBHbIE TPEOOBAHUS K MOIEIISIM.

3. Omnpenenenue ctpyktypsl Mojekynsl CgHi,0¢ mam BUHOTpamHOTO caxa-
pa, UM JIeKCTpo3a.

4. Omnpenenenue ctpykrypbl MoJekyibl CsHioOs umu pu6o3sbl.

Ne 14 Buodu3uka MBIIIEYHOTO COKPAILICHUS

1. OcHOBHBIE THIIBI COKPATUTEIHHBIX U TIOJIBH)KHBIX CUCTEM.

2. Crpykrypa u (HYHKIMOHHPOBAHHE MOMEPEUYHO-TIOIOCATON MBIIIIBI TO3BOHOYHBIX. bro-
MEXaHHWKa MBIIIIIBI.

3. TlpuHmuns! npeoOpa3oBaHus YHEPTHH B MEXaHOXUMHYECKHUX CHCTEMaX.
TepMoguHaMUYECKHE, DHEPTETUUECKUE U MOIIHOCTHBIE XapaKTEPUCTUKU COKPATUTEIb-
HBIX CHCTEM.

5. Teopuu MexaHH3Ma MBIIIEYHOTO COKPAIIECHUS.

Ne 15 DnekTpoXUMHYECKHH ITOTEHITAAI

1. Ponb 31€KTpOXMMUYECKOTO MOTEHIMANIA B TACCUBHOM TPAHCIIOPTE.
2. Honnoe paBHOBecue Ha rpanutie ¢asz. ®opmyna HepHcra.
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3. MexdasHbpiii 00bEMHBIN CKauOK MOTeHIHANA. VI3MEeHeHHe TOTEHIMana BOJIM3H TPaHUI]
pasnena ¢as.
4. Ilpubmmxénnoe pemenue ypaBuenus [lyaccona-boiabimana

Noe 16 DiieMeHThl paArualMOHHON O0MOohU3UKHA

1
2
3.
4

OcHOBHBIE XapaKTEPUCTUKH U3JIYUYEHHUS U €ro OMOJIOrHYeCKOl aKTUBHOCTH.
buosornuecku 3KkBUBaJICHTHAS 1034.
IlepBrUYHBIE peaKIUU OPAKEHUS KUBOU TKAHH.

Paagnonns Boapl. Paguonn3 opraHM4ecKux MOJIEKYJ

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'[pOMe)KyTO‘lHOﬁ arrecranumn

HpeunaraeMble TEMbI KYPCOBBIX ITPOCKTOB

XN ANk D

9.

10.

11
12
13

['unpoauHamMuueckue MeXaHu3Mbl PEryJsiiuu pocta TpomOa
MonenupoBaHue JUHAMUKHA MHEKPOTPYOOUIeK

Kak ceruarka riasa crmoco0Ha PpacCiio3HaBaThb ABUKCHUA B TCMHOTC.

ITonp3a TOpbKOr'o HIoKoJjaaa ajisd UMMYHHUTCTA U MO3T'OBOM aKTHBHOCTH.

Kak MMPOTHUBOBOCIIAJIINTCIIbHBIC OCJIKH IIOMOTal0T pa6OTaTB MO3ry.
I/ICCJ'IGI[OBaHI/Ie BJIMAHUA HUPKAJIHBIX PUTMOB HaA JXKU3HCACATCIbHOCTE YCJIOBCKA.

[Tpupoao mogo0HbIE TEXHOIOTUN

buorexHonoruvyeckoe mpou3BoICTBO BUTAMHHOB.
buosiornyeckast O4MCTKA CTOYHBIX BO/I.

buononumepsl, UX y4acTHe B TPAaHCIIOPTHBIX MPOLIECCaX BHYTPH

. KIIETKHU.

. @u3muka OMOpPEe30HAHCHOM Tepanuu

. OU3uKa HEUPOAKTUBHOCTHU T'OJIOBHOTO MO3ra
14.
15.

bruodusuka MmeMOpaHHO-3aBUCHMOTO (PEPMEHTATUBHOI'O KaTalln3a
[IprMeHeHre MeTOI0B MOJIEKYJIIPHOTO MOIETTUPOBAHUS )i pa3pabOTKH JIEKapCTB

Hepeqem, BOIIPOCOB, BLIHOCUMBbIX HA 3K3aMEH

1
2
3
4
5.
6.
7
8
9.
1

0.

Onpenenenne 6MoGU3NKN

Hcropus 6uopusuku

3amaun 6MopU3NKU

Paznensr 6uoduzuku

TepMoanHaMuKa KUBOTO 00BEKTa

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

I1epBbIil IPUHIUI TEPMOJUHAMUKHU

Bropo# npuHIUI TEPMOINHAMUKH

OcHOBHBIE TOHATUSA XMMHUECKON TEPMOJUHAMUKU
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1.

12

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

XUMUYECKHE peakliy MPU MOCTOSHHOM JIaBJICHUH U 00BbeMeE.
OHTAIBNNS

TepMoxuMHuUyecKkHre ypaBHEHUs

OCHOBHBIE 3aKOHBI TEPMOXUMHHU

OHTponus. HarpaBiieHHOCTh XMMHUYECKUX PEaKIHil
CBobOojnas sreprust [ mb6oca

XUMHAYECKHAHN ITOTEHIHAA

Teopema IIpuroxxuna

@OYHKIIMOHUPOBAHNE OMOIOTMYECKON CUCTEMBbI
KauecTBeHHOE Hccne0BaHNE KUHETHUYECKUX CUCTEM
XUMHYECKOE €MHCTBO KUBOU IIPUPOIBI
[IpocTpaHcTBeHHAas CTPYKTypa MOJIEKYJIbI Oeka
MonekynsapHOe y3HaBaHHE

Mexki1eTOUHbIE B3aUMOJICUCTBUS U MEXKKJIETOYHAsE KOMMYHHUKaUs
[IpocTpancTBeHHAst OpraHU3aLKsl OUOTIOIUMEPOB

Kny6ox u riao0yna

Buytpennee BpaiieHue 1 HoOBOpOTHASI U30MEPUS
Kondopmannonnas sueprust 6emka

CocTosiH1E BO/IbI B OMONOIUMEPAX

Oco0eHHOCTH MTPOCTPAHCTBEHHOM OpraHu3alui HyKJIEHHOBBIX KUCIOT
CrpykTypa 1 QyHKIHMOHHPOBAaHNE OMOJIOTHUECKUX MEMOpaH
Junamuka memOpaH

®dusndeckoe cocTosiHuE U (a30BbIC IEPEXOIbI JTUHUI0B B MEMOpaHax
MoienbHbIe JIUMUTHBIE MEMOPAHBI

TpancnopT BelecTB 4yepe3 OMOIOTHUeCKuE MEMOPAHBI
[TaccuBHBIN EpeHOC BEIIECTB Uepe3 MeMOpaHy

Huddysus. 3akon Ouxa

Ob6neryennas nupdysus

@unbTpanus

AKTUBHBII TPAHCIIOPT BEIIECTB

DIIeKTPOreHHbIE HOHHBIE HACOCHI

buosnexktpuyeckre moTeHIMabI

[ToTeH1Man MOKOS B KIETKAX

3Ha4YeHM SJIEKTPOXUMUYECKUX TOTEHIMAIOB

VYpaBnenue ['onbamana

Ypasnenue Tomaca

IMTorennuan nercTBU

JlokanbHBIE TOKK

OcHoBHbIE TIOCTYJIAThl MOJIETN

XOMKKUHA U XaKCIA

Honnubie kaHATBI KJIIETOYHBIX MEMOpPaH

CoKpaTuTenbHbIE CUCTEMbI MBIIIIEYHO TKAHU

OCHOBHBIE TIOJIOKEHUST MOJICNT CKOJIB3SIIINX HUTEH
buomexannka MbIIIIIbI

DyHTaMEHTAIbHBIC TTOHATHS MEXaHUKH CIUIOIIHBIX CPEJl
HccnenoBanus XapakTEPUCTUK COKPAIIAFOIIMXCS MBIIIIL]
Kunetnueckne cBOMCTBA MBIIIIIIEI

[Ipouecc cokpalleHuss KapAMOMUOLUTA

Knaccudukanus perentopos

PenenropHsbiil noTeHIHaN
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61. OcHOBHBIE XapaKTEPUCTUKHU U3TYUYCHUSI K €70 OMOJIOTUYECKON aKTHBHOCTH
62. PanmoakTUBHOCTD BEIIECTBA

63. DKCIO3UIMOHHAS 1032 U SKCIIO3ULIMOHHASI MOIITHOCTH J103bI

64. EcTtecTBEeHHbIEC HICTOYHUKH pauallin

65. IlepBuuHbIE peakiMy MOPAKEHUS KUBOM TKAHU

66. Pagunonus BoIbI

KpnTepml OICHUBAHUA l'lpOMe)KyT()‘lHOi/i arrecranmuu

OneHka «OTJIUYHO»: ITyOOKHE HCUSPIBIBAIOIINE 3HAHUS BCETO MIPOrPAaMMHOTO MaTepu-
aja, JIOTMYECKU I10CJIECN0BATEIbHbIEC, IIOJIHBIE U KOHKPETHBIE OTBETHI HAa BOIPOCHI YK3aMEHaI K-
OHHOr0 Omiera M JONOJHUTENbHbBIE BOIPOCH WIEHOB KOMUCCHM; MCIIOJIb30BaHUE B HEOOXOU-
MO Mepe B OTBETaxX SI3bIKOBOI'O MaTepualia, MPEJCTaBICHHOTO B PEKOMEHIYEMBbIX y4eOHBIX IO~
coOUsIX U OTOJIHUTEIBHON JIUTEPATYPE;

Onenka «xXopouio»: TBép,I[LIe U O0CTATOYHO ITOJIHBIC 3HAHHUA BCEro IIpOrpaMMHOIoO Mma-
TCpHaJIa, MOCJICAOBATCIbHBIC, NPAaBUJIbHBIC, KOHKPCTHBIC OTBETHI Ha IMOCTABJICHHBIC BOIIPOCHI
IIpu CBO60,Z[HOM p€arupoBaHr HAa 3aMCUYaHUA 110 OTACIIbHBIM BOIIPOCAM;

OuneHka «y/J0BJeTBOPUTEIbLHO»: 3HAHHE U MOHUMaHUE OCHOBHBIX BOIIPOCOB IPOTPaM-
MBI, HAJTMYHE OMMOOK MPH HEJOCTATOYHON CITIOCOOHOCTH MX KOPPEKTHPOBKH, HATHMYHE OOJIBIIO-
ro xosnuecTBa (0kos0 50%) He3HAUUTENbHBIX OLIMOOK B OCBELIEHUH OTJIEIbHBIX BOIIPOCOB OU-
jera;

Ouemca CHEYAOBJECTBOPUTECJIBHO>»: HCIIOHMMAHUC CYHIHOCTH H3JIaraCMbIX BOIIPOCOB,
pr6bl€ OImuOKHU B OTBCTC, HCYBCPCHHBIC U HETOYHBLIC OTBCTHI HA JOIMMOJIHUTCIIBHBIC BOIIPOCHI K-
3aMCHAaTOpPOB.

OneHouHble cpeAcTBa A MHBAIUIOB U JIMIl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

— IIpH HCO6XOJII/IMOCTI/I HHBaAJIMAaM U JiIMaM C OrpaHUYCHHBIMH BO3MOKHOCTAMU 310PO-
BbA IPCAOCTABIIACTCA JOIMMOJIHUTCIIBHOC BpEMs JISI IOATOTOBKH OTBETA HA SK3aMCHE;

— IIpU MMPOBCACHUU MMPOLCAYPhI OUCHHUBAHUA PC3YJILTATOB O6y‘-ICHI/I$I MHBAJIXWI0B U JIHUII C
OTpaHUYCHHBIMH BO3MOXHOCTAMU 3J0POBBA IMPEAYCMATPUBACTCA UCIIOJIB30BAHUC TCXHUYCCKUX
CpeacTs, HCO6XOI[I/IMBIX UM B CBA3HU C UX UHAWBUAYAJIbHBIMU OCO6CHHOCTHMI/I;

— [Ipu HCOGXOI[I/IMOCTI/I JJIA 06yqa101u1/1x051 C OT'paHUYCHHBIMU BO3MOKHOCTAIMU 300POBB
U UHBAJIMIOB IIpoHcaAypa OUCHHUBAHUA PE3YJIbTATOB O6yLICHI/ISI o JUCHUIIIIMHE MOXKCET IMPOBO-
JAUTBCA B HCCKOJIBKO J3TaIlOB.

IIponienypa orneHMBaHUSI PE3yJIbTaTOB O0Y4YEHHsS MHBAIUIOB U JIUI] C OrpPaHUYCHHBIMU
BO3MOXXHOCTSIMH 3/I0POBbSl 110 JUCHUIUIMHE (MOJYJII0) IpeAycMaTpuBaeT MpeaoCTaBiIeHUe HH-
dopmaruu B popmax, aAanTUPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbs U BOCTIpUATHUS HHPOpMa-
LUHU:

23



JUis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B IIeYaTHOM (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JIyist naL ¢ HapyIeHUsIMU CIIyXa:

— B mieyaTHoM hopme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jljig au11 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO anmnapara:
— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YarOIMXCA.

S. IlepeyeHb OCHOBHOI WM NONMOJHHUTEIbHONH Y4eOHOIl JHUTEepaTypbl, HEOOXOIH-
MO U1l OCBOCHHSI JUCHUIIJIMHBI (MOIYJISA)

5.1 OcHoBHas quTEparypa:

1. Bonbkenmreitn, M.B. buodusuka [DnekrponHslil pecypce] : yuebd. mocobue —
OnexTpoH. naH. — Cankr-IlerepOypr : Jlanb, 2012. — 608 c¢. — Pexum nocryna:
https://e.lanbook.com/book/3898

2. banesuna, O. I1. ®usnonorus: OMOMIOTEHITHAIBI U JIEKTPUUECKasi aKTUBHOCTD
KJIETOK : yueOHoe mocoOue s akagemudeckoro 6akanaspuata / O. I1. banesuna, A. E. Taiiy-
koB, U. 1O. Ceprees. — 2-e u3n., nepepad. u gon. — M. : U3garensctBo Opaiit, 2017. — 165
¢. — (Cepus : bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-534-04264-1. https://biblio-
online.ru/book/32C8B2F4-7134-4A53-8F04-A40313F1110A

3. bunru, B.H. [IpuHnumne! 25eKkTpoMarauTHON OMohU3uKN [ DIEKTPOHHBIN pecypc|
: MOHOTrpadust — DnekTpoH. AaH. — MockBa : ®usmarnut, 2011. — 592 c. — Pexum nocryna:
https://e.lanbook.com/book/5259

4. ®enoposa, B.H. Kpatkuii kypc MenuunHCcKoi 1 Ouosornyeckoit pusmku c ame-
MEHTaMHu peadmuToaoruu. JICKIuu u ceMuHapsl [ DIeKTpOHHBIHN pecypce] : yue6. mocodue / B.H.
®denopona, JI.A. CremanoBa. — DnekTpoH. q1aH. — Mocksa : ®uzmatiut, 2008. — 622 ¢. —
Pexum noctyna: https://e.lanbook.com/book/2150

5. [Tnyraxusn, I'.A. buodpusuka [DnexkrponHslii pecypce] : yuaebd. mocodue / I'.A. Ilny-
taxuH, A.I'. KomaeB. — Dnektpon. nan. — Caunkr-IletepOypr : Jlanb, 2012. — 240 ¢. — Pe-
xuM foctyna: https://e.lanbook.com/book/4048

6. Kynpsimos, F0.b. Pagnanmonnas 6uopusuka: paanodyacTOTHBIE U MHKPOBOJIHO-
BbIC DIIEKTPOMATHUTHBIC M3IMy4YeHUs [DnekTpoHHbIN pecypc] : yueb. / FO.b. Kyapsmos, H0.0.
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[TepoB, A.b. Py6un. — Dnextpon. n1aHn. — Mocksa : @usmariut, 2008. — 184 ¢. — Pexum no-
crymna: https://e.lanbook.com/book/2221

7. buomexanwnka [Tekct] : yueOHuK u1st cTyneHToB By30B / . U. [Tonos. - 3-e u3n.,
crep. - M. : Akanemus, 2008. - 254 c. - (Briciiee npodeccronanpHoe oOpazoBanue. [leqaroru-
YECKHE CIIeMAIbHOCTH). - bubmuorp. : c. 251. - ISBN 9785769548871.

8. buodusuka [Tekcr] : yuebHOe mocodbue / M. B. Bonbkenmreiin. - M3a. 3-e, crep.
- CIIG. [u nmp.] : Jlans, 2008. - 595 c. : un. - (Kimaccuueckas ydeOHas auteparypa 1o (Gu3HuKe)
(JIyamne knaccuueckue yaeOnnkn) (YueOHuku s By3oB. CrienpanbpHas Juteparypa). - buo-
auorp.: ¢. 583-586. - ISBN 9785811408511.

0. buoduzuka ans unxenepos [Teker] : [yuebnoe mocodue : B 2 1.]. T. 1 : buosnep-
reTrka, OmomMeMOpaHonorus U Ouonorunueckas aekrponunamuka / E. B. burgait u ap. ; mon
pen. C. I1. Buxposa, B. O. Camoitnosa. - M. : ['opsiuas munus-Tenexom, 2008. - 493 c. - (Yueb-
HO€ 1ocoOue i BBICIIMX y4yeOHbIX 3aBefeHuil. CnenuanbHOCTh). - bubnuorp. : c. 471-472. -
ISBN 9785991200486. - ISBN 9785991200509 : 363 p.

10. buodwusuka nist unxenepon [Tekcr] : [yueOnoe nmocodue : B 2 1.]. T. 2 : buome-
XaHHUKa, nHOpMaLUS U peryiupoBanue B kuBbiXx cuctemax / E. B. burmaii u np. ; mox pen. C.
I[1. Buxposa, B. O. Camoiinosa. - M. : I'opsiuast nunaus-Tenexom, 2008. - 456 c. - (YueOHoe mo-
coOue Juisl BeICIIMX Y4eOHbIX 3aBeAeHui. CnenuanbHoCTh). - bubmuorp. : c. 435-436. - ISBN
9785991200493. - ISBN 9785991200509 : 363 p.

11. buomexannka [TekcT] : y4eOHHMK IUIsl CPEHUX M BBICIIMX Y4eO. 3aBEACHHM 110
¢usnueckoit kynerype / B. W. dyOposckwmii, B. H. ®enopora. - 3-e uzn. - M. : BJIAJIOC-
ITPECC , 2008. - 669 c. : un. - (YueOHuk ans By3oB). - bubnumorp. : c. 667-669. - ISBN
9785305001013.

12.  Kpatkuif Kypc MEAMIUHCKOW M OMOIOTHYECKON (PU3HUKU C JIEeMEHTaMu peaduiu-
TOJIOTHH: JIEKUUU U ceMuHapsl [Tekcrt| : yueOHoe mocobue /i CTyJeHTOB Men. By3oB / B. H.
®enopona, JI. A. Crenanosa. - 3. 2-e, ucrp. - M. : ®DUSMATIIUT, 2008. - 622 c. : un. - (Me-
JuIuHCKas ¢pusuka). - bubmuorp. : ¢. 610-612. - ISBN 9785922110228 : 376 p. 20 k.

13. Mexanuueckue KoysieO0aHUsS U PE30HAHCH B opranu3me yenoBeka [Tekct] : yuel-
HOe mocobwue s cTyaeHToB By30B / A. b. Tumodees, I'. A. Tumodees, E. E. ®aycroa, B. H.
®enoposa. - M. : DUSMATIINUT, 2008. - 310 c. : 1. - (Meaunuackas ¢usuka). - bubnuorp. B
koHIIe raB. - [SBN 9785922109918 : 411.40.

14.  PagmanumonHas OGMO(U3MKa: PaAMOYaCTOTHBIE M MHUKPOBOJIHOBBIE 3JIEKTpOMAr-
HUTHBIC n3nydeHus [Tekcr] : yueOHuk s cryaeHToB By3oB / 10. b. Kynpsmos, HO. @. Tlepos,
A. b. Py6un. - M. : ®USBMATIIUT, 2008. - 183 c. : w1 - bubmuorp. : c. 176-182. - ISBN
9785922108485 : 310 p.

15.  OcnoBbl puzuku u 6nodusuku [Tekcr] : yaeOHOe mocoOue Asst CTYJEHTOB BY30B /
A. . Kypasne u ap. ; nox pea. A. U. XKypasnesa. - 2-e¢ uzn., ucnp. - M. : BUHOM. Jla6opa-
topus 3HaHu# : Mup, 2008. - 383 c. - bubnuorp. : c. 377-378. - ISBN 9785947747775. - ISBN
9785030038384 : 295.00.

16.  buodmusuka [Tekcrt] : yuebHoe mocodbue mist cTyaeHToB By3os / I'. A. IlimyraxuH,
A. T'. Komaes ; M-Bo cenbckoro xo3siictBa Poc. @eneparun ; @I'OY BIIO "Ky6an. roc. arpap-
HbIl YH-T". - KpacHomap : ®I'OVY BIIO "Ky6anckuit [AY", 2010. - 264 c., [4] 1. uB. Wi : ui. -
bubnuorp. : c. 258-261. - ISBN 9785946724401 : 66.00.
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17.  JlerekTopbl HOHU3UPYIOLIUX YaCTUL U U3Iy4eHUl [TekcT] : mpuHIUIbl U IpUMe-
HeHus : [yueOHoe mocobue] / A. U. bono3aeias, . M. O6onoBckuii. - Jonronpyansii : UaTeN-
neKT, 2012. - 204 c. : uin. - bubauorp.: c. 202-204. - ISBN 9785915591058 : 1270.50.

18.  buodmusuka [Tekct] : yueOHo-meroamueckoe mocodue / M. I'. Bapermes, I'. @.
Komerto, C. C. JIxumak, J[. U. [llamkos, H. C. AkunioB ; M-Bo o0pa3oBaHusi U Hayku Poc.
®denepannn, Kybanckuii roc. yH-T. - Kpacnomap : [KybaHckuii rocy1apcTBEHHBIN YHUBEPCHUTET],
2012. - 88 c. : mi. - bubaumorp.: c. 83. - 15.28.

5.2 lonosiHuTE/ILHAS JIUTEPATypa:

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

2. Bonbkenmreiin, Muxann Bnagumuposua buodusmka: yauedHoe mocodue /M. B.
Bonbkenmreitn U3zn. 3-e, crep. -CII0. [u ap.]: Jlans, 2008

3. bruodwusuka s wrxxeHepos: [yuedbnoe mocodue : B 2 T.] T. 1 buosnepreruka,
OnoMeMOpaHosiorust U Onosorudeckas dnexrpoauaamuka/E. B. burnait u ap. ; mox pex. C. I1.
Buxposa, B. O. Camoiinosa -M.: I'opsuas nunus-Tenexkom, 2008

4. buodusuka s wrxeHepoB: [yuedbnoe nocodue : B 2 T.] T. 2 buomexannka, UH-
dopmanus u perynupoBanue B xkuBbix cucremax/E. B. burnaii u np. ; mox pen. C. I1. Buxpoga,
B. O. Camoiinosa -M.: I'opsiuas nunus-Tenexkom, 2008

5. Hy6posckuii, Bnagumup MBanosuu, @enoposa, B. H. buomexannka: yaeOHUK
JUIS CPEHMX M BBICIINX Y4eO. 3aBesieHuil no gpusnueckoit kynptype /B. U. Jly6posckuii, B. H.
®enopona 3-e uza. -M.: BJIAJJOC-TITIPECC , 2008

6. ®enopona, Banentuna Hukonaesna, Crenanosa, JI. A. KpaTkuii Kypc MeauIuH-
CKOM 1 OMOJIOrn4ecKoil GU3MKH ¢ 3JIeMEHTaMH PeadMIINTOIOTHH: JIEKIIMA U CEMUHApBL: yueOHoe
nocoOue JuIst cTyeHToB Mell. By30B /B. H. denopoga, JI. A. Crenanosa Uzn. 2-e, ucnp. -M.:
OU3MATIIAT, 2008

7. Mexanunueckue kojae0aHHus U pe30HAHCHI B OpraHU3Me YesloBeKa: yueOHoe oco-
6ue ans cryneHToB By30B /A. b. Tumodees, I'. A. Tumodees, E. E. ®aycrosa, B. H. ®enopona -
M.: DU3MATIINUT, 2008

8. XKykosa, 11.B. buomexanuka [ DnekTpoHHBbIN pecypc] : yaueOHoe nocobue / U.B.
XKykoga, E.C. fImaneesa, C.I'. lobpoTBopckas. — DnekTpoH. naH. — Kazans : KHUTYVY, 2015.
— 100 c. https://e.lanbook.com/book/101954

0. OcHOBBI GU3HKK U OMOPU3UKHU: yueOHOE TOCOOHe IJisi CTYyIeHTOB BY30B /A. U.
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 U IPUMEHEeHHUS : [yueObHoe nocodue] /A. 1.
bonozneins, U. M. O6onosckuii -Jlonronpynusiii: Uaremiekr, 2012

11.  buodwusuka: yauedbHO-MeToauueckoe nocodue /M. I'. bapeies, I'. @. KomnbiTos, C.
C. Dxumak, JI. U. Ilamkos, H. C. AxunuoB ; M-Bo oOpa3oBanust u Hayku Poc. denepanuu,
Ky6anckwii roc. yu-T -Kpacnonap: [Kybanckuii rocygapcTBeHHBIN yHUBEpcuTeT], 2012

6. Ilepeyenb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKAUMOHHOU ceTn «UHTeEp-
HeT», He00X0AMMBIX /IJISI OCBOCHU S JUCIUILIMHBI

26


https://e.lanbook.com/book/101954

1. http://www.kubsu.ru/node/1145 - NubopmanroHHO-Opa3oBaTeIbHBIA KOMIUICKC
(mopran) KyoI'Y.

2. http://e.lanbook.com - DnekTpoHHO-OMONMOTEYHAsE CHUCTEMa H3/aTeIbCTBA
«JIanb». JlocTym: cBoOoaHBIN (M3 JoKanbHOU cetr KyOI'Y); aBTOpr30BaHHbBIN (M3 BHEIIHEH ce-
TH).

3. http://elibrary.ru/defaultx.asp - Hayunas 3JICKTPOHHAS ounbmmoTeKa
eLIBRARY.RU. [loctyn: aBTOpU30BaHHBIN (CBOOOIHAS OHJIAHH PErHUCTPAIIHs).
4. http://biblioclub.ru - DneKTpoHHO-OMOIMOTEYHAS CHCTEMa «YHUBEPCUTETCKAs

oubnmoreka onnaita». Jloctym: cBoboaHbIN (K3 nokansHOM cetn Kyol'Y); aBTOpu30BaHHBIM (13
BHEIIHEH CETH).

5. http://www.netbook.perm.ru/soj.html -oGpa3oBaTenpHBI KypHal1 Ha caiite
WWW.1SSep.rssi.ru;

7. Mertoauyeckue yKa3zaHuUsl 1Jisi OOYYalOIIMXCSl [0 OCBOEHHMIO JUCHMILIMHBI
(MmonxyJis)

K crenmanucram pa3nuuHbIX 00JacTeil 3HAaHWN B HACTOSIIEE BPEMsI TIPEIBIBISACTCS LIU-
pokuii nepeyeHb TpeboBaHUi. OAHO U3 BaKHEUIINX — 3TO HAJIMYKME YMEHHUS U HaBbIKa CaMOCTO-
ATEIBHOTO MOWCKA 3HAaHUW B PAa3IMYHBIX MCTOYHHMKAX, MX CUCTEMATU3alMsi M OLIEHKA B KOHTEK-
CTe pelaeMoii 3a1aqH.

CrpykTypa yuyeOHOro Kypca HallpaBjIeHa Ha Pa3BUTHE y CTyJEHTa JaHHOM CIIOCOOHOCTH.
OpHaKo pemaIryo pojb B 3TOM HIPAaeT CaMOCTOSITENbHAs padoTa CTyIEeHTa W OCO3HAHHOE
Y4aCTUC B JICKIMOHHBIX U na60paT0prlx 3aHATUAX.

Pexomenayercs mMOCTPOUTH CaMOCTOSITENBHYIO paboOTy TakuM 00pa3oM, 4YTOOBI OHa
BKJIIOYaJa:

- U3Y4YEHHUE KOHCIIEKTa JIEKIIMH B TOT XK€ JIeHb, I0CTIE JIEKIUU;
- M3y4yeHHUE KOHCIIEKTA JIEKI[UU 3a JIEHb NIepe]l CIEeAYIOIIeH JeKIueil;
- HM3y4YeHHUE TEOPETUYECKOro MaTepHasa Mo yueOHUKY U KOHCIIEKTY;
- MOATOTOBKY K JaOOPAaTOPHOMY 3aHSTHIO.
JIisi moHMMaHus MaTepualia U KadyeCTBEHHOTO €r0 YCBOCHHUS PEKOMEHJIYETCsl Takas Io-

CJIENOBATEIILHOCTD IEUCTBUIM:

1. [Mocne mpocnymMBaHus JEKIUH U OKOHYAHUS Y4eOHBIX 3aHSATHH, MPU MOJITOTOBKE K
3aHATHUSAM CIEIYIOIIETO JIHS, HY)KHO CHayaja MPOCMOTPETh M 00AyMaTh TEKCT MPOCIyIIaHHON
JEKLUH.

2. Ilpu moAroToBKe K HOBOW JIEKIIMM IIPOCMOTPETH TEKCT NMPEABIAYIIEH JIEKIUH, TO1Y-
MaTh O TOM, KaKasi MOXKET OBITh TEMa CJIeIYIONMEH JICKIIUH.

3. B Teuenue Henmenu BbIOpaTh Bpems Uisi paOOTBl C JIUTEPATypoll W HMHTEpHET-
MCTOYHUKAMU TI0 TEME.

4. Ilpu noArotoBke K Ja00paTOPHBIM 3aHATHUSIM, HEOOXOUMO MPOYUTATH OCHOBHBIE TO-
HATHUS U MIOAXO/bI 10 TEME JJOMAIITHETO 3aaHHUs.

JIONOJTHUTENBHO K M3YYEHUIO KOHCIEKTOB JIEKIIMM HEOOXOIUMO IOJIb30BaThCs YUeOHH-
koM. Kpome «3ayunBaHus» Marepuaia, O4eHb BaXKHO JOOUTHCS COCTOSIHHMS MOHUMAHUS U3ydae-
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MBIX TeM TUCHHUILTHHBL. C 3TOH LENbI0 pEKOMEHIYETCs TOCiIe U3YUYEeHHUsI OUepeIHOro naparpaga

BBIINIOJIHUTH HECKOJIBKO pra)KHeHI/Iﬁ Ha JaHHYIO TCMY.
B ocBoenun AUCHUIITIMHBI MHBAJIMJAMHU U JIMAaMU C OTPpaHUYCHHBIMHU BO3MOKHOCTAMU

3I0pOBbsl OOJNBIIIOE 3HAYCHHE WMEET WHJIWBHIyalbHas y4deOHas pabora (KOHCYIbTaIllUU) —

JOIMOJTHUTECIIBHOC PAa3bsACHCHUC yqe6Horo mMaTrepuaiia.
I/IHI[I/IBI/II[yaJ'IBHBIe KOHCYJIbTaluK 110 MNOPCIAMETY SABJIIIOTCA BaXXHBIM (baKTOpOM,

CHOCO6CTByIOH_[I/IM HHIUBUAYAJIU3allUnH O6yLIeHI/I$I N YCTAHOBJICHUIO BOCIIUTATCIBHOI'O KOHTaKTa

MCXAYy mnOperoaaBaTciIiceM U O6yLIaIOH_II/IMC${ HHBAJIMJIOM WK JIMOOM C OI'PaHWYCHHBIMHU

BO3MOXHOCTAMHU 300POBbS.

8. Hepeqeﬂb I/IH(l)OpMaIII/IOHHLIX TeXHOHOFHﬁ, HUCIIOJIB3YEMBIX IIPH OCYINECTBJICHHU

00pa3oBaTeILHOTO MpoIecca Mo JUCHHUILINHE (MOXY.II0) (PH HEOGXOIMMOCTH)

8.1 [lepeuenb HE0OXOAUMOTO MPOTPAMMHOI0 00ecTeYeHUst

He tpebyercsi.

8.2 Ilepeyenb He0OXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

He tpebyercs.

9. MaTepI/laﬂbHO-TeXHI/I‘ICCKaH 6333, HeoOXoauMast JJisl OCYHIECTBJICHUSA 06pasoBa-

TCJBHOI'0 Mpouecca mo IMCUUIJINHE

No

Bun pa6or

MatepuanbHO-TeXHHYEeCKOe 00ecredeHne TUCIUILTUHBI (MO-
JIyJIsl) ¥ OCHAIIICHHOCTh

JlexnoHHbBIE 3aHATHS

YueOHas AyoIuToOpusa IJid IMPOBCACHUS 3aHSATUH JIEKIIMOHHOIO
THIIA

350040 r. Kpacuogap, yn. CraBpomnonsckas, 149, Ne300C
Komrnekt yueOnoit mebenu Ha 150 mecr;

Jlocka yueGHasi MarHUTHO-MapKepHasi;

Jlocka yueOHast MenoBasi;

IIpoexTop untepaktuBHb Epson EB-585Wi;

Tpubyna untepaktuBHas SmartOne PRO15;

JIaGopaTopHbIe 3aHsI-

VYueOHas ayiuTOpUS Ui IPOBEICHHS 3aHATHI J1a00opaTopHOro
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THA

THUIIA

350040 r. Kpacnonap, yi. CtaBponoibckas, 149, Ne148C
KowmrnekT yueOHoit mebenu Ha 30 mecr;

Jlocka ydaeOHas MenoBasi;

Smart SBA 1007274 k0710HKH U UHTEPAKTUBHAS JTOCKA;
Hoyt6yk — 1 mt.;

[IpoekTop BenQ PB2250;

['pynnoBsie (MHIUBU-
JyallbHbIE) KOHCYJIbTa-
1007071

Aynuropus IS NMPOBEIEHUs TPYNIOBBIX U UHIUBUIYATbHBIX
koHcynbTaui, 350040 r. Kpacuogap, yia. CraBpomoJibckas,
149 No209C

KomriekT yueOHoit meGenu Ha 55 mecT;
Jlocka yyeOHast MarHUTHO-MapKepHas;

Jlocka ydaeOHast MelioBasi;

Texkymui  KOHTpOIb,
IIPOMEXYTOYHas aTTe-

cranus

AyauTopus Ui TEKYLEro KOHTPOJIA U IMPOMEXYTOYHOM arTe-
cratun 350040 1. Kpacuomap, yn. CraBpomomibckas, 149,
Ne209C

KommiekT yuebHoii meGenu Ha 55 mecT;
Jlocka yueOHas MarHUTHO-MapKepHasi;

Jlocka yaeOHast MenoBasi;

CamocTrosiTennbHas pa-
oora

[Tomermienue 11 camocrosiTenbHOM padoTsl, 350040 1. Kpac-
Hozap, yi1. CraBpononbcekas, 149, Ne 208C.

Kommnekr yuebHoit mebenu Ha 20 mecT;

KommnbrorepHas TEXHHKA ¢ BO3MOKHOCTBIO ITOAKIFOYEHUS K
cet «HTEpHET», IPOrpaMMHBIM 00ECTIEYEHHEM B PEXKHUME
MIOAKJIIOYEHUS] K TEPMUHAIILHOMY CEpBEPY, IPOrPaMMON
HKPAHHOTO YBETMYEHUS U JJOCTYIIOM B AJIEKTPOHHYIO HH(OP-
MAaIOHHO-00Pa30BaTeNbHYIO CPEY YHUBEPCUTETA.

KypcoBoe mpoexTtupo-
BaHHE

Aynuropus Ui BEIIOTHEHHS KypCOBBIX paboOT
350040 r. Kpacuonap, yi. CraBpomnonbckas, 149, No 132C

KommiexT yueOHoit meGenu - 30 moc. MecT.; Jocka yueOHasl.
KommnbsrorepHas TeXHMKa ¢ TOAKIIOYEHUEM K ceTn "MHTep-
Her": [IDBM 15 mit.
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