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1 He.]'ll/l H 3aJa91 0OCBOCHUSA TUCHUIIJIHHBI

eanb (1eau) 0OCBOCHUS TUCIUILINHBI:

Ilenpto ocBOeHUS IUCHHUIUTMHBI«BbHO(MU3NKAY SBISETCS PACCMOTPEHHUE OCHOBHBIX (DHU3HUECKUX
3aKOHOMEPHOCTEH, JIeKAUX B OCHOBE (PYHKIIMOHUPOBAHUS OMOJOTHYECKUX CHCTEM PAa3THYHOTO YPOBHS
OpraHM3aINH, a TAK)KE 03HAKOMJICHHE ¢ OMO(U3HUECKUMHU METOJaMHU HCCIICIOBAHUH JKUBBIX CHCTEM.

3amaun:

- O3HaKOMJICHHE C (U3UYECKUMU U (PHU3UKO-XUMHUYECKUMH 3aKOHAMH (PYHKIIMOHUPOBAHHS
KJIETOYHBIX CTPYKTYP, KJIIETOK, OPTaHOB U CUCTEM OPraHHU3Ma;

- ¢QopmupoBaHue 3HAHWUK I TPUMEHEHUS 3aKOHOB MEXAHHKH,

ONTHUKHU, AaKYCTUKH U

TEPMOJIMHAMUKH U1 ONIMCAHUS IPOUCXOSIIMNX B OMOJIOTUYECKUX CUCTEMAX IIPOLIECCOB.
- npuoOpeTeHHE HAaBBIKOB IUIAHUPOBAHUS U CAMOCTOSITEIBHO BBIMOJHEHUS J1TAOOPATOPHBIX
HCCIEA0BAaHUN U MHTEPIPETALUN [TOJTYYEHHBIX YKCIIEPUMEHTAIIBHBIX JaHHBIX.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa3oBaTelbHON NPOrpaMMbl

JlucrumniauHa OTHOCUTCS K 0Os3aTeNbHBIM TUCIUTIIMHAM (MOJIYJISIM) BapuaTUBHOW YacTH Oioka /[

«Incnurmmuabl (MOTyIN)»

[IpepexBusutel nuctmruinnsl: b51./1.6.12 Qusuxa, b1./[.5. 14 Xumus

[MoctpexBuzutel nucuuruiuabl: 52.11.B.11.3 Ilpedouniomnasn npakmuka

3 TpeOoBaHus K pe3yJbTaTaM 00yYeHHs MO TUCHHUIJIMHE

[Ipouecc nzyueHus: AMCUUIIIMHBI HAIIPaBJIeH Ha (POPMHUPOBAHUE CIAEAYIOMIMX PE3YIbTATOB 00YUECHUS

Kon u HanmeHoBaHue
(bopMHUpYEeMBIX KOMIETEHIIHH

KO,Z[ W HAUMCHOBAHUC MHAUKATOPA
JOCTHXCHHA KOMIICTCHLIMH

[Tnanupyemsble pe3ynbTaThbl

00y4deHus Mo TUCIUILIMHE,

XapaKTEePU3YIOIINe 3TaIbl
dbopMupoBaHHS
KOMIIETEHIINH

[IK*-1 CrocoOeH x
(OPMHPOBAHHIO TEXHUYECKHX
TpeOOBaHUI U 3aJaHUN Ha
IIPOCKTHPOBAHKE U
KOHCTPYHUPOBAHHE
OHMOTEXHUYECKUX CUCTEM U
MEIMIIMHCKUX U3IETNH

[IK*-1-B-1 Ananu3upyer u onpenemnser
TpeOOBaHHUS K TapaMeTpam, MpeIbsBIsieMbIe
K pa3padaThIBaeMbIM OHOTEXHUYECKUM
CHCTEMaM M MEIUIIMHCKUX H3JIEIUSIM C
Yy4ETOM XapaKTEPUCTUK OMOJIOTHUECKUX
00BEKTOB, N3BECTHBIX IKCIIEPUMEHTAILHBIX U
TEOPETHUYECKHUX PE3YIIbTAaTOB

[1K*-1-B-3 OcymecTBiisieT MOUCK U aHAIIU3
HAy4YHO-TEXHUYECKON MH(POpMAaLUH,
OTEYECTBEHHOI'0 1 3apyOe’KHOTO OIbITA,
paboTaeT ¢ 6a3amMH JaHHBIX

3HAaTh:TeXHUYECKHUE
TpeOOBaHUs Ha
MIPOCKTUPOBAHUE U
KOHCTPYHpPOBaHUE
OMOTEXHUYECKUX CHUCTEM U
MEIULIMHCKUX U3AETUN
YMeThb:0npeensTh,
KOPPEKTUPOBATh U
000CHOBEIBATh
TEXHUYECKOEC 3aJIaHNC B
4acTU MPOEKTHO-
KOHCTPYKTOPCKHX
XapaKTEePUCTUK OJIOKOB U
y3J10B OMOTEXHUYECKHUX
CHCTEM U MEIUIIMHCKUX
W3OS,

Baaners:

HaBbIKaMU (POPMUPOBAHUS
TEXHUYECKUX TpeOOBaHU U
3aJaHud Ha




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHITHA

KOI[ 1 HAMMCHOBAHUC MHUKATOPA
JOCTHXXCHUA KOMIICTCHIIHN

[TnaaupyemMble pe3ynbTaThl

00y4eHUs 1O AUCLIUILINHE,

XapaKTEePHU3YIOIIUE TATbI
dbopmupoBanus
KOMITETCHIIU I

IIPOEKTUPOBAHUE U
KOHCTPYMpPOBaHUE
OMOTEXHUYECKUX CUCTEM U
MEIUIMHCKUX U3JIENUN

[TK*-2 CriocobeH k
MaTEMaTU4YCCKOMY
MO/ICTTMPOBAHUIO 3JIEMEHTOB U
MPOIIECCOB OMOTEXHUIECKHIX
CHCTEM, HX HCCIICJIOBAHUIO HA
6a3ze mpodeCcCHOHATBHBIX
IMaK€TOB aBTOMAaTU3UPOBAHHOT'O
IMPOCKTUPOBAHUA U
CaMOCTOSITEIIEHO
pa3paboTaHHBIX MPOTrPaMMHBIX

MIPOJYKTOB

[1IK*-2-B-1 Pa3pabatrbiBaeT anropuTMsl 1
peanu3yer MaTeMaTHYECKUE U
KOMIIBIOTEPHBIE MOJICIH SJIEMEHTHI U
IPOIIECCHl OMOTEXHUYECKUX CHCTEM C
HCI0JIb30BaHNEM OOBEKTHO-
OPUEHTHPOBAHHBIX TEXHOJIOTHI

3HATh: METOBI
MaTeMaTUIEeCKOro
MOJICIMPOBAHUS,
UCIIOJIb3yEMbIC MPHU
pelIeHuN 3a1a4
MPOEKTUPOBAHUS
OMOTEXHUYECKHUX CUCTEM
YMeThb: NCCIIEIOBATh
MPOIIECCHl OMOTEXHUYECKUX
CHCTEM C ITIOMOIIBIO
CIIEeIUATTU3UPOBAHHBIX
MIPOTPAMMHBIX TTPOIYKTOB.
Baaners:

HaBBIKaMU IPUMEHCHUS
YHCJIEHHBIX METOJOB B
npodecCuoHATBHOU
IeITEIbHOCTH

4 CTpyKTypa M coleprkaHue TUCUUIIMHBI

4.1 CTpyKTypa IUCHMILIHHBI

OO6m1ast TpyI0€MKOCTh JUCIMIUIMHBI COCTABIIAET 3 3aueTHbIe equHuUIlbl (108 akageMudeckux 4acon).

Tpyn1oeMKOCTb,
Bun paboTst aKaJIeMUYECKUX YacOB
7 cemecTp BCETO
OO0masi Tpy10€MKOCTh 108 108
KonrakTHasi pabora: 14,25 14,25
Jlexuuu (JI) 6 6
[TpakTnueckue 3anstus (113) 8 8
[TpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocTrosiTesqibHast padora: 93,75 93,75
- 8bINOJIHEHUE UHOUBUOYATbHO20 MEopUecko2o 3adanus (UT3);
- 8bINOIHeHUe pacuemno-zpaguieckozo 3aoanus (PI'3);
- HanucaHue peghepama (P);
- HanucaHue 3cce (J);
- camono0zomoska (npopabomxa u nogmopenue 1eKYUOHHO20 Mamepuana u
Mamepuana y4eOHUKo8 u y4eOHbIX NoCcoOUll;
- 10020MOBKA K NPAKMUYECKUM 3AHAMUAM,
- 10020MOBKA K KONLOKSUYMAM,
- 10020MOBKA K PYOENHCHOMY KOHMPOIIO U m.N.)
Bua nToroBoro KoHTpoJIs (3a4eT, IK3aMeH, 1H(¢epeHINPOBAHHBIN aug. 3a4.
3a4er)




Pa3;[en51 JAUCHUIIIIMHEBL, U3Yy4aCMbIC B 7 CCMCCTPC

KonnyecTBo 4acoB
Ne HanmenoBanue pasnenos ayruropHas BHeEay/l.
pasnena BCETO paborta
T 113 | JIP pabota
1 dwusnka OMOJOTHYECKUX MeMOpaH 12 2 2 8
2 Tpancnopr BeriecTs uepe3 OMOJIOTUYECKUE 14 1 2 11
MeMOpaHbI
3 brosiekTpudeckue moTeHITHAIbL. 14 1 2 11
4 brodu3nka MBIIIEYHOTO COKPAIICHHSI 14 - - 14
5 Mo enrpoBanue 6M0(BU3NIECKUX MTPOIIECCOB 14 1 2 11
6 ABTOBOJIHOBBIE IPOLIECCHI B AKTUBHBIX Cpeaax 14 - - 14
7 buodusnka cucrembl KpoBooOpaleHus 14 1 - 13
8 ®u3nyecKknue OCHOBBI JEMCTBUSI HOHU3UPYIOIINX U 12 - - 12
HEHMOHU3UPYIOIIUX U3ITyIeHUN
Wroro: 108 6 8 94
Bcero: 108 6 8 94

4.2 Coneprxkanue pa3iaejioB QM CHUNINHbBI

Pasznen 1®Pu3uka 0MoJI0ru4yecKux meMOpaH

Jlunuaaenii 6ucnon. Knaccudukamuss memMOpaH 1O TMPOUCXOKICHUIO. XUMHUYECKHI cocTaB. bemnku,
JUTIAJBI, yraeBoasl. HaamonekymsipHas opranuzanus MeMmOpaH. TBepJaokapkacHas W JKHJIKOMO3aWvHAs
Mojienu memoOpan. [lepudepudeckue u MHTErpagbHbIE OCTKH.

Pa3nen 2 TpancnopT BelecTB Yepe3 OMOJI0THYeCKHEe MeMOPaHBI

[Iponumnaemocts MemOpaHn. IlaccuBubpili Tpancnopt. Juddysus, oOmerdeHHbId TPaHCIIOPT.
Kunerndeckue u TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH. AKTHUBHBIM TpaHcmopT. OcMoTudeckas pabdora.
Uctounuku sHepruu. CONpspKEHHBIM XapakTep TpaHCIOpTa HMOHOB M BEIIECTB. BTOpPUYHO aKTHBHBIN
tpancnopT. Harpuii-kanuii akruBupyembieATda3b1. KanbiineBbiii HacoC, CTPOCHUE U (PYHKITHH.

Pa3nen 3buosiekTpuyeckne NOTEHIUABI.

[ToTeHuman nMokos M MOTEHUMAN EUCTBHS B KJIETKaX. PacpocTpaHeHrne HEPBHOTO UMITYJIbCa BIOJIb
BO30yIMMOTO BOJIOKHA. Mojenb XokkrnHa-Xakciau. MoHHbIe KaHalbl KJIETOYHBIX MeMOpaH. MexaHu3m
reHepanuy NoTeHIHala AeCTBUS.

Pa3nen 4buogusnka MbIIIIEeYHOTO COKPAIIEHUS

CrpykTypa MONEPEYHONOJOCATOM MBIIIIBL. Moelb CKOJB3SAIUMX HUTEW. buoMexaHuWka MBIIIIBL.
VYpaBHenue Xwuia. MOIIHOCTh OJMHOYHOIO COKpamieHus. MoJeaupoBaHHe MBIIIEYHOIO COKpAllleHUS.
DIEKTPOMEXaHUYECKOE COTIPSYKEHUE B MBIIIIAX.

Pa3znen SMopeaupoBanue 6mo(pu3nyecKuX MpPoIeccoB

OcHOBHBIE 3Tanbl MOAEIUPOBaHUA. MaTeMaTUYECKUE MOJENH POCTAa YHUCICHHOCTH MOMYJISIUU.
Mogeinb «XUIIHUK-KEPTBay.

Pa3nies1 6ABTOBOJIHOBBIE MPOIECCHI B AKTUBHBIX Cpeiax

ABTOKOIE0aHUSI U aBTOBOJIHBI B OpraHax M TKaHsAX. PacmpocTpaHeHHs aBTOBOJH B OJHOPOIHBIX
cpenax. Llupkymnsamus BoaH BO30OyXIeHHs B Kouiblle. TpaHchopMalius puTMa B HEOJHOPOJHON aKTHUBHOM
cpene. PerepOepaTopsl B HEOAHOPOIHBIX cpeiax.

Paznen 7buodusnka cucreMbl KpoBOOOpalIeHUS

Peonornueckue cBoiictBa KpoBu. OCHOBHBIE 3aKOHBI T€MOJMHAMHKH. buodusndeckue ¢GyHKIMH
AJIEMEHTOB CEPACUYHOCOCYIUCTON cucTteMbl. KuHeTrnka KpoBOTOKa B cocynax. [lynbcoBas BonHa. JluHamuka
JBUKEHUSI KPOBH B KanuJuisipax. Pe3uctuBHas MOAETb.

Paznen 8dusnyeckue OCHOBBI JAeiiCTBHSI MOHM3MPYHOIIMX M HEHMOHM3UPYIOIIMX H3JIy4eHHi
EcrecTBeHHBIE HMCTOYHUKH 3JIEKTPOMArHUTHBIX u3nydeHul. B3auMonelcTBUE AIEKTPOMarHUTHBIX
M3JIy4eHUI ¢ BenlecTBOM. BHbl M CBOMCTBA paAMOAKTUBHBIX H3MydyeHUU. Jl03UMETpHsT MOHU3UPYIOIIUX
u3nydeHuil. EctecTBeHHBIN pagnoakTUBHBIN (OH 3eMIIU U €ro HapyIIeHus.



4.3 llpakTHYecKkne 3aHATHS (CEMHHAPBI)

Ne 3ansaTus Ne Tema Koxr-so
pazzaena 4acoB
1 1 CoctaB u QpyHKIIMH OHMOJOTHYECKHX MEMOpaH 2
2 2 Pacuer snepruu 'n66ca s nepenoca nono Na, Ca u Kuepes 2
MeMOpaHy
3 3 OrnpenencHne TUCTIEPCHH IIEKTPOIIPOBOTHOCTH OMOTIOTHUSCKUX 2
TKaHEH.
4 5 KommnbrorepHoe MoaenupoBanne 0Mo(pu3nIeCcKux MpoIeccoB. 2
Uroro: 8

5 Y4yeOHO-MeTOAMYECKOE 0O0ecTIeYeHHe JUCIMITIINH DI
5.1 OcHoBHas auTEpaTypa

1. buodmsuxka [Tekcr] : yued.y1s By30B / B. @. AnToHOB [1 1p.]; mox pea. B. AuToHoBa.- 3-¢ U3 .,
ucnp. u jom. - M. : Brnanoc, 2006. - 287 c. : un. - (YueOHUK 1 By30B). - bubnworp.: ¢. 283-284. - ISBN 5-
691-01037-9.

2. HuxwusH, A. buodusuka / A. HuxusH, O. [laBeimoBa ; MUHUCTEPCTBO 0Opa30BaHHS W HAYKH
Poccuiickoit ®enepannu, denepaqbHOE TOCYIapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO MPOQECCHOHATBHOTO 00pa3oBaHusi «OpeHOYprcKUii TOCYAapCTBEHHBIM YHUBEPCUTET». —
Openodypr: OI'Y, 2013. — 104 c. — Pexxum noctyma: - http://biblioclub.ru/index.php?page=book&id=259291

5.2 lonmosiHUTe/IbHAS JIUTEPATypa

1. Kynpsimos, 10.b. Pagmammonnass Ouwodusuka: CBEpXHU3KOYACTOTHBIC  M3JIydeHHS /
10.b. Kyapsimos, A.b. Pyoun. — Mocksa :@usmatiur, 2014. — 217 c. : ui., cxeM., Tabi. — Pexxum mocryna:—
http://biblioclub.ru/index.php?page=book&id=275552. — ISBN 978-5-9221-1565-0.

2. buopusuka u Owmomarepuansl: Mexanuka / A.A. Hoeukos, JI.A. Herpos, B.IO. [lytunnes,
A.P. MymokoBa ;MunoOpaaykn Poccun, OMCKu# TOCYyIapCTBEHHBIH TEXHUYECKHH YHUBEpCUTET. — OMCK :
W3parensctBo  OMI'TY, 2017. — 115 c¢. : Tabm, rpad., wmi. — Pexum pocryna: -
http://biblioclub.ru/index.php?page=book&id=493260. — ISBN 978-5-8149-2514-5

5.3 Ilepuoanueckue U3IaHus

MenunuHcKkast TEXHHUKA: KypHai. - Mocksa : ArentctBo "Pocneuats”,2009-2013

Hogseie memunackue Texnonoruu/ HoBoe menunmHckoe o0opyaoBaHue: xxypHai. - MockBsa:
ArentctBo "Pocneuats", 2009-2010

buomenuuuHckas paauosaeKTpoHUKa: KypHail. - MockBa: ArenTctBo "Pocneuats”, 2009, 2013

5.4 UnTepHeT-pecypcsl

https://vse-kursy.com/onlain/423-videolekciya-perspektivnye-tehnologii-v-biomedicine.html —
HepCHeKTI/IBHHe TEXHOJIOTHHU B 6I/IOM6)II/II_II/IH6

https://vse-kursy.com/onlain/839-vvedenie-v-bioinformatiku-onlain-lekciya.html — Beenenwue B
OMOMH(pOPMATUKY OHJIAIH-KYPCHI

https://vse-kursy.com/onlain/179-osnovy-biologii.html — OcHoBbI GroTOrHH

https://vse-kursy.com/onlain/180-osnovy-bioinformatiki.html — OctoBsl 6nOUHGOPMATHKH

https://openedu.ru/course/spbu/BIOINF — Beenenre B OMOMH(POPMAUTHKY: METareHOMUKA


http://biblioclub.ru/index.php?page=book&id=259291
http://biblioclub.ru/index.php?page=book&id=275552
http://biblioclub.ru/index.php?page=book&id=493260

5.5 IIporpammHoe obecnedyeHue, npogeccHOHANbHbIC 0a3bl JAaHHBIX M HHGOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. Onepaunonnas cucrema Windows (B pamkax nunenszuonHoro cornamenust OVS-ES obecnieuen
BECh KOMIIbIOTEpHBIN napk OI'Y).

2. Tlaker wHacrospHbIx npuioxenuit Microsoft Office (Word, Excel, PowerPoint) (B pamkax
munen3noHHoro cornamenus OVS-ES obecnieuen Bech kommbroTepublid mapk OI'Y) i moarotoBku
TEKCTOBBIX JJOKYMEHTOB, 00pa0OTKH IKCTIEPUMEHTAIILHBIX PE3YAbTATOB M IEMOHCTPAIMU TPE3CHTAINH.

3. Springer [DOnexTpoHHBI pecypc]: ©0a3a MaHHBIX HAyYHBIX KHHT, >XypPHAJOB, CIIPaBOYHBIX

marepuasioB / kommanus  SpringerCustomerServiceCenterGmbH . — Pexum  pmocrtyma: https:/
link.springer.com/, B moxansHoi cetn OI'Y.
4. Koucynwsrantllmtoc [OnexTponHbiii  pecypcl: ANEKTPOHHOE  MEPUOIUYECKOE U3/IaHUE

crpaBoyHas mpaBoBasi cucrteMa. / Pa3zpabotunk 3A0 «Koucynbrant Ilmoc», 2016. — Pexxum nmoctyna k
cucreme B cetu OI'Y s ycranosku cuctemsr: \\fileserverI\ICONSULT\cons.exe

5. Libre Office — cBoOomHBIII OQUCHBI MaKeT MPOrpamMM, BKIIOYAIONIMNA B ce0s TEKCTOBBIA H
TaOJIMYHBIA PEAKTOPBI, PEIAKTOP MPE3CHTAINI U IPYyrie OPUCHBIC MPUIO0KEHHS .

6 MaTepHaJ’leO'TeXHH‘ICCKOG odecneuyeHue AUCIUITINHBI

Y4eOHbIe ayTUTOPUU IS MPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA, CEMHUHAPCKOTO THIIA, JUIS
MPOBEJICHUST TPYIIIOBBIX W WHAWBHIYAIBHBIX KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJS W TPOMEKYTOUHOM
aTTecTaluu.

AyIUTOPUN OCHAIICHBI KOMIUIEKTAMHU YUEHUYECKON MeOel, TeXHHYECKUMHU CPeJCTBaMH 00ydeHUs,
CIY>KalllUMU JJIs IpeJICTaBIeHUs yueOHOU nHpopMaluu 60IbII0N ayIUTOPUH.

[Tomemenne st caMOCTOSITENTEHOM PabOThl OOYYAIOIIMXCS OCHAIIECHBI KOMITBIOTEPHOW TEXHUKOM,
noakIoueHHo Kk cetn "HMHrepHer", W oOecmedyeHHEM JIOCTyNa B JIIEKTPOHHYIO HHGOPMAIIMOHHO-
obOpazoBatenbHylo cpeny OI'Y.

Kaoicovni  6u0  nomewenus  mooicem  Obimb  OONOIHEH — CPeOCmeamu  00YYeHUus,  PealbHO
UCNONL3YeMbIMU  NpU  NPOBEOeHUU VUeOHbIX 3aHAMULL COOmEemcmseywe2o muna (Hanpumep, -
nabopamopHvle CMmeHObl, MAKemvl, UMUMAYUOHHbIE MOOeNU, KOMNbIOMEPHbIE MPEHANCEPLl, CUMYISAMOPYL,
MYAsACU, YUEeOHO-HA2NAOHbIe NOCOOUsL, NAAKAmbl U m.N.)



	1 Цели и задачи освоения дисциплины
	2 Место дисциплины в структуре образовательной программы
	3 Требования к результатам обучения по дисциплине
	4 Структура и содержание дисциплины
	4.1 Структура дисциплины
	4.2 Содержание разделов дисциплины
	4.3 Практические занятия (семинары)

	5 Учебно-методическое обеспечение дисциплины
	5.1 Основная литература
	5.2 Дополнительная литература
	5.3 Периодические издания
	5.4 Интернет-ресурсы
	5.5 Программное обеспечение, профессиональные базы данных и информационные справочные системы


