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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenp nmaHHOTO Kypca — Jarh CTyJIEHTaM CHCTEMYy 3HaHWH 00 OCHOBHBIX
OPUHLMOAX W [PUMEHEHUSX OKCIEPHUMEHTAIBHBIX METONOB Ouodusuku. U3
OOUIMPHOrO MHOTo00pa3usi METOJ0B OMOPU3NYECKUX MCCIEIOBAHUN CTYAEHTHI
OCBaWBAlOT METOJBl TI0 YETHIPEM HANPAaBICHUSM: DJJIEKTPHUUECKUE SIBJICHUS,
Oono(du3MKa aHATM3aropoB, KHUHETHKA OWOJOTMYECKHX IIPOIIECCOB U ONTHYECKHE
METO/IBI.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

3amaun U3y4yeHUs AMCHUUILTUHBI 3aKIIOYAIOTCS B MPUOOPETEHHH CTYJIEHTaMU
HAaBBIKOB pabOTBHl C COBPEMEHHBIM Ja0OPAaTOPHBIM 00OPYAOBAaHHEM, OBIAJCHUH
HEKOTOPBIMH COBPEMEHHBIMH METOJaMH W CPEJCTBAMH aBTOMATH3AllMU HAYYHBIX U
Y4eOHBIX OKCIEPUMEHTOB, Pa3BUTHH CIIOCOOHOCTH CTYACHTOB CaMOCTOSITEIBHO
npuoOpeTarh 3HaHHUsS, B TOM YHUCIE C MOMOIIbI0 MH(POPMAIMOHHBIX TEXHOJOTWH, U
NPOCIUPOBAaTh TOJyYEHHBIC 3HAHUS Ha pealbHbIE HAayYHBIE HCCIIEIOBAHUS,
OCYIIECTBIISIEMBIC HMU B PAMKaxX HAYYHO-HCCIIE0BATEIBCKON MPAKTHUKH.

M3ydeHne AMCUMIUIMHBI HAMpPaBIEHO HA IOATOTOBKY CTYACHTa B 00JacTH
€CTECTBEHHOHAYYHBIX 3HAHUH, HOJTyYCHHE BBICIIIETO yIIIyOJI€HHOTO
npoeCCHOHATBHOTO  00pa30BaHMs, IMO3BOJSIONIETO B  JAIBHEHUIIEM  YCIEHIHO
pabotarb B  u30paHHOW  cdepe  AeATENBHOCTH, 00JamaTth  MPEIMETHO-
CHELMATN3UPOBAHHBIMU  KOMIIETEHIIMSIMH, CIHOCOOCTBYIOIIMMHU €ro  COLMAIBHOM
MOOMJIBHOCTH U YyCTOMYMBOCTH Ha PHIHKE TPY/a.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO JIUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOM POrpaMMBbl

Kog u HavmeHoBaHve nHavMkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUcCLUMnuHe
OOCTWKEHNS KOMMETEHLN

IIK-1: CriocodeH ocymiecTBJIATH COOP, 00pa0OTKY M AHAJIN3 HAYYHO-TeXHUYeCKOM
HH(pOPMALMH VIS PellleHUs 32124 NPOoPecCHOHATBHOM JesiTeIbHOCTH B 00J1aCTH
0MOJIOTHYECKHMX HAYK C MCIIO/Ib30BAHHEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOrui

ITK-1.1: MUcnone3yet 3HaTh: HHPOPMALIMOHHBIE PECYPCHI JUIs TOMCKa, aHAIN3a
Ouojoruyeckue 1 00pabOTKM HayYHO-TEXHUYECKOW NMH(OpMAIIIH B
npodeccuoHaTbHbBIE 0a3bI o0mactu Onopu3nNKu

JAHHBIX U CTIPAaBOYHBIC YMeTb: OCYyIIEeCTBIATH TIOUCK, aHATH3 U 00pabOTKy
CUCTEMBI, IPUMEHSIET Hay4HO-TEXHUYECKOH HH(popMaLuu B 00JaCTH
IIPUHIUIIBI AHAIN3a HAYYHOU o6nopu3uKu

UH(POPMALMK IPU PELICHUU Brnanets HaBbIKaMU: MCIIOJIb30BaHUS MH()OPMALIMOHHBIX
3a7a4 mpoQecCHOHATEHON pecypcoB JUIsl TIOMCKa, aHaIKU3a U 00paboTKN Hay4HO-
JEeSITEIbHOCTH B 00J1acTH TEXHUYECKOH nH(OopMaluu B 001acTi OMoPpU3uKu
OHMOJOTMYECKUX HayK




ITK-1.2: ITpumensieT cpeacraa
COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTUH
1151 0OpabOTKH, aHAIHU3a U

3HaTh: METOABI 00PAOOTKH, aHATM3a U 0000IIeHUs
Hay4YHO-TEXHUYECKOW NH(pOpMAIK B 00J1aCTH
onohu3uKu

YMeTh: OCyIIeCTBIATE 00pabOTKy, aHATH3 B 0000IIeHNE

00001IIeHNST OTEUYECTBEHHOTO U
MEKTyHaPOTHOTO OIIBITA IO
TEMATUKEC Haquoro
UCCIe10BaHUs

Hay4YHO-TEXHUYECKOH HH(OpMAIIUU B 00JaCTH
Oonopu3nKu

Brnanets HaBbIKamu: 00pabOTKH, aHATH3a U 0000ICHUS
HAyYHO-TEXHUYECKOH MH(pOpMALIUU B 00JIaCTH
onou3uKu

ITK-1.3: Ciocoben
NPEJICTABIIATH, ITyOJIHMKOBATh,
3alMIIATh U PaCTIPOCTPAHSTh
pe3yJIbTaThl CBOEH
npo¢ecCHOHATEHON U HayYHO-
HCCJIE0BATEILCKON
JeATEeILHOCTH B 00J1aCTH
OMOJIOTUYECKHUX HAYK

3HaTh: CIIOCOOBI MPEICTABICHUS, Ty OIMKAIIUH 3alIUTHl 1
pacrpocTpaHeHus pe3yibTaToB MpodeccuoHaTbHON U
Hay4YHO-MCCIIEIOBAaTENbCKON IEATETbHOCTH B 001acTH
onou3nKu

YMeTh: IpeCTaBIATh, yOIUKOBATh, 3AIUIIATE U
pacrpocTpaHsATh pe3yiabTaThl MPOhecCHOHATBHON 1
Hay4YHO-MCCIIEIOBAaTENbCKOU IEATETbHOCTH B 001aCcTH
onou3nKn

Brnanets HaBbIKaMHu: MPEACTABICHUS, Ty OTHKAIIUN
3aIIUTHI U PACIIPOCTPAHEHUsI PE3YJIbTaTOB
npodeccuoHATBbHON U HAyYHO-HCCIIEI0OBATEIbCKOM
NeSATETLHOCTH B 001acTH OMOPU3UKHU

[1K-1.4: Ucnonb3yeT 6a3oBbIe
3HaHUA QYHIAMEHTATBHBIX
pa3IesioB MaTeMaTuKy U
O6uonH(pOpMaTUKH B 00bEME,
HE00X0UMOM JIst 00paboTKU
UHPOPMALMY U aHAIH32
OHMOJIOTUYECKUX JAHHBIX, B TOM
YHCJIe B COOTBETCTBHHM C
3aj1auaMy TeHETUKH, TCHOMUKHU
Y TeHETUYECKUX TEXHOJIOTHI

3Harh: pyHIaMEHTATBHBIC Pa3Ieiibl MATEMATUKH U
OronH(pOpMaTHKU B 00beMe, HEOOXOIUMOM IS
00paboTku nH(pOPMAIK ¥ aHATTM3a JAaHHBIX B 00JIaCTH
onoduzuKu

YMeTh: ocymecTBIsATh 00paboTKy HHPOpMALUU 1
aHaM3a JaHHbIX B 00sacTu Onodusuku

Bnanetsr HaBbIKaMu: 00pabOTKM MHPOPMAITUN U aHATTHA3A
JAHHBIX B 00J1aCTH OMOPU3UKHI

I[IK-2: Cnioco0eH BBINOJIHATH TEOPEeTHYECKHUE, I0JIeBbIe H IKCIIEPUMEHTAIbHbIE
HAy4HbIe HCCJIeI0BAHUS, OCYHIECTBJIATH 00paboTKy, 1 0(popMIIeHHE pe3yJIbTaTOB
HCCJIeIOBAHNH B pAMKAX BbIOPAHHOM HAYYHOI TeMATHKHU B 00J1aCTH OHOJIOTHH

I1K-2.1: Ilorumaet u
MPUMEHSIET Oa30BbIC IPUHIIHUITHI
TEOPETHUYECKUX OCHOB
onodus3nku, OMOXUMUH,
OMO03KO0JIOTUH, OMOMHKEHEPUHU U
OMOTEXHOJIOTHU

3HaTh: METOBI ¥ CPE/CTBA INIAHKPOBAHUS U
BBITIOJTHEHUSI TEOPETUIECKUX U IKCIIEPUMEHTATLHBIX
HCCIe0BaHUN B 00J1acTH OMODU3UKH

YMeTh: TUIaHHPOBATh U BBIMIOJIHATH TEOPETUUECKHUE U
IKCIIEPUMEHTATBHBIC HCCIICTOBaHMS B 00J1aCTH
onohu3uKu

BrnaneTs: HaBbIKaMHM IJITAHUPOBAHUS M BBITIOJTHEHUS
TEOPETUIECKHIX U IKCTIEPUMEHTATBHBIX HCCIIEIOBaHHH B
obnactn OMohU3NKN




[1K-2.2: Cniocoben
IJIAaHUPOBATh U BBIMIOJIHATH
TEOPETHYECKHE, MTOJIEBBIC U
SKCIICPUMCHTAIILHBIC
MCCIIC/IOBAHUSI, OCYIIICCTBIISATh
00paboTKy U oopmiIeHUE
pe3yIbTaToB HCCIICIOBAHHI B

3HaTh: OCHOBBI 00pa0OTKH U O(hOPMIIEHUS PE3yJIbTaTOB
HCCIIEIOBaHUH B paMKax BbIOpaHHOW HAayYHON TeMaTUKU
YMmetb: 00pabarbIBaTh U 0POPMIIATH PE3yIbTaThl
WCCIIeZIOBAaHUH B paMKax BHIOPAHHOW HAyYHOW TEMATHKH
Brnanets: HaBbIKamMu 00pabOTKU ¥ 0(OPMIICHHS
pe3yJIbTaTOB UCCIIEJOBAHUI B paMKax BbIOpaHHOMN
Hay4YHOH TeMaTHKN

pamMKax BBIOpaHHOW Hay4HOU
TEMATUKH

[IK-2.3: Ananusupyer u
BBIOMPAET METO/1bI 00pabOTKHU U
oopMIIeHHs Pe3yIbTaToB
TEOPETUYECKUX U
IKCTIEPUMEHTATBHBIX HAyYHBIX
UcclieIoBaHui B 001acTu
Ouosaoruu

3HaTh: METO/IbI aHATN3a U 00pabOTKU M 0(hOpMIICHUS
Pe3yIbTaTOB HayYHBIX UCCIIEOBaHUN B 00J1aCTH
Oonopu3nKn

YMeTh: OCYIIECTBIATH BBIOOP METO/Ia M TPOBOANTH
aHaTM3 ¥ 0OPMIICHHE PE3YJIbTaTOB HAYYHBIX
WCCIIeI0OBaHUH B 001acTi OMopu3uKu

Brnanets HaBbIKaMu: aHAH3a, 00PadOTKHU U
MPE/ICTaBICHUS PE3YJIbTaTOB HAYYHBIX UCCIICTOBAHNH B
o0sactu Onopu3NKH

YK-3: CnnocodeH ocyniecTBJIsITH €

CBOIO POJIb B KOMaH/I¢

OLlMAJIbLHOE B3aUMOJEHCTBHE H pP€ain3oBbIBATh

YK-3.1: [Touumaet u
omnpenenser 3pPeKTUBHOCTD
UCIIOJIb30BaHUs CTPaTeruu
COTPpYAHAYECTBA

3Hark: crocoObl O1leHKH A (PEKTUBHOCTH CTPATETUH
COTPYIHUYECTBA

YMeTb: onpeaenats 3PpPEeKTHBHOCTh HCTIOIB30BAHUS
CTpaTeruyl COTPYAHHUYECTBA

Brnanets: HaBbIKaMU TIOHUMAHHSI U OTIPEICIICHUS

3¢ (HEeKTHBHOCTHU HCIIOIH30BAHUS CTPATCTHH
COTPYAHNYECTBA

VK-3.2: Y4uTsIBaeT B
COBMECTHOM J€ATEILHOCTH
0COOEHHOCTH ITOBEICHUS U
OOIIeHHsI pa3HBIX JTOCH

3HaTh: 0COOEHHOCTH MOBEACHUS U OOIIEHUS Pa3HbIX
JIOACH B COBMECTHOM ACATEIHLHOCTH

YMeTh: yUYUTHIBaTh B COBMECTHOM JEATEIBHOCTH
HWHTEPEChI, 0COOEHHOCTH TIOBEICHUS U OOIIEHHUS Pa3HbIX
JIFOICH

Bianets: HaBbIKaMU yUUTHIBAHUSL B COBMECTHOM
NeSATeTLHOCTH HHTEPECOB, 0COOEHHOCTEH OBEACHUS U
OOIICHHSI Pa3HbBIX JTIOACH

VK-3.3: Cotpyanuuaer ¢
JPYTUMU YICHAMU JIJIs
JOCTHYKEHMS TTOCTABIEHHOM
(S 171

3Harb: cI0CcO0BI COTPYAHUYECTBA C APYTUMHU YJICHAMU
KOMAaH/IbI JUIsl TOCTUKEHUS ITOCTABICHHON 1IEJIH

VYMeTb: BbelpabarbiBaTh CTPATErnio COTPYAHUYECTBA U HA
€€ OCHOBE OpraHM30BaTh pabOTy KOMAaH/bI /IS
JOCTHKECHMSI IIOCTABICHHOMN LEJIN

BrnaneTs: HaBbIKaMM BBIPAOOTKH CTPATETUN
COTPYIHUYECTBA C IPYTMMH WICHAMH U Ha €€ OCHOBE
OpraHu30BaTh pabOTy KOMaH/bI JUIsl JOCTUKECHUS
IIOCTABJICHHOM LIeJIN

1.4 Oco0eHHOCTH peaM3alMu TN CIUTLTHHBI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

JucuuruinHa (Moayis) peanusyercs ¢ npuMenenneM D0 u JJOT

URL-anpec u Ha3BaHWEe 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
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kras.ru/course/view.php?id=13036.
2. O0beM OMCHUIUIMHBI (MOIYJIs1)

CCM
Bcero, N
. 3a4ETHBIX
Bun yue6HOi paboThI ——
(akam.gac)
KonrakTHas pabora ¢ 5,39 (194)
npenogaBaTeseM:
J1ab0paTropHbIe pabOTHI 5,39 (194)
CamocrosiTesqibHAsA padora 2,61 (94)
o0yualommxcsi:
KypCOBOE IPOEKTHPOBAHHE
(KTT) Her
KypcoBas padora (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

wa Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. DjaekTpUYeCKHE ABJEHHUSI B OMOJTOTrHYeCKNX 00bEeKTAX

1. Nel M3ydenue 3aeKTpONPOBOAHOCTH OMOJIOTHUECKUX
00BEKTOB C UCIIOJIB30BAHUEM CIIELUATTU3UPOBAHHOIO
aInmaparHo-MpPOrpaMMHOTO KOMIUIEKCA C Y ICHHBIM
JIOCTYIIOM 110 ceTsiM MHTepHer.

B naGoparopHoii paboTe ncciaeayroT 4aCTOTHYIO
JUCTIEPCHIO AIIEKTPOIPOBOJHOCTH OMOIOTHYECKUX TKAaHEH.

2. DIEeKTPONPOBOJAHOCTD KJIETOK U TKaHEU ISl TOCTOSIHHOTO

U IepeMeHHOT0 ToKa. Bupl monsipuzanuu. ucnepcus
AIIEKTPOIIPOBOHOCTH.

25

2. KojimyecTBeHHAas1 olleHKa nmapamMeTpoB 310poBbsi. Unaexe Cku

OMHCKOI

1. Ne2 KonnuecTBeHHAs OLICHKA TAPaMETPOB 30POBBS.
Pacuer nnnexkca CkuOuHCKOM

B naboparoproii paboTe pacCUUTHIBAIOT HHACKC
CkuOUMHCKOM, OTpakKaroUil (YHKIIMOHATEHBIE PE3EPBBI
JIBIXaTEIbHON U CEP/ICUHO-COCYIUCTON CHCTEM YEIOBEKA.




2. MeToapl KOJIMYECTBEHHOW OLIEHKHU MMapaMeTPOB 370POBbSI.
Merton pacuera unaekca CkuOuHckoii. Pacuer
MOTPEIIHOCTH U3MepeHuil. [IpsiMble 1 KOCBEHHBIE
U3MEpEHUS.

15

3. buodgu3uka aHAIU3ATOPOB. AyIHOMETPHs

1. Ne3 M3ydenne MeTo1a ay TMOMETPUH C UCTIOIB30BaHUEM
armnapaTHoO-NMpOorpaMMHOTO KOMITIEKCa,
CKOHCTPYHpPOBaHHOTO Ha 0a3e TexHoJjoruid National
Instruments.

B naboparopHoii paboTe U3ydaroT XapaKTepUCTUKH
CJIyXOBOI'O aHAIU3ATOPA YEJIOBEKA.

44

2. CTpoeHue CIlyXOBOTO aHAIU3aTOPa YeJIOBeKa.
OOBbeKTUBHBIE U CYOBEKTUBHBIE XapaKTEPUCTUKH 3BYKa.
XapakTepUCTUKHU CIyXOBOTO aHATN3aTopa YeJIoBeKa: Iopor
CJIBIIIUMOCTH, N30(QOHBI, U dHepeHIInaTbHBIE TOPOTH.

4. OnTuyeckne MeToabl MOJIEKYJISIPHOI OMO(U3UKH

1. Ne4 A6copOrLinoHHAs CIEKTPOCKOIHS
OMOJIOTMYECKUX OOBEKTOB.

B naGoparopHoii paboTe ucciaeayoT XapakTepUCTUKU
MOTJIOUIEHUH TUTMEHTOB PACTEHMIA.

28

2. IpuHnuns! abcopOIMOHHOM crieKTpocKonuu. CBs3b
XMMHYECKON CTPYKTYPbI BEIIECTBA C PETUCTPUPYEMBIMU
XapaKTepUCTUKAMH MOTIIOIEHHs. DaKkTOpHI, BIUSIONINE HA
HOJIOXKEHHS CTIeKTpoB noronienus. [Tyt nesakruBannu
HHEPTUH BO30YKIEHHOTO COCTOSHUS MOJICKYIL.
XapakTepHble CKOPOCTH U3ITydJaTeNbHBIX U
0e3bI3TydaTeNbHBIX IEPEX0/I0B MEXKIY IHEPTETHUECKUMHU
COCTOSTHUSIMH MOJICKYJIbI.

5. MoHOCeIeKTUBHBIE JIEKTPOAbI




1. No5 IlpumeHeHrne HOHOCEIEKTUBHBIX AJIEKTPOIOB IS
HCCIIENOBAHUS OMOIOTHIECKHX OOBEKTOB.

B naGoparopHnoii pabote onpenenstor 0yhepHyr eMKOCTh
pacTBOpOB U OMOJIOTUYECKUX KHUAKOCTEH Ha IpUMepe
CITFOHEL.

20

2. O01ee yCTpOHCTBO AJIEKTPOTHON CHCTEMBI JIS
OTpeJIeTICHUsI aKTUBHOCTH MOHOB B pacTBope. KoHcTanTa
JUCCOITMAINK CclTa0bIX KUCIOT. bydepHas eMKOCTb.

6. MojeanpoBaHue «MYTAllMOHHBIX) MPOLIECCOB

1. Ne6 Bnusinue «MyTalmOHHBIX» MPOLECCOB Ha MEPEXO]] OT
MAaJOBHIOBON CHUCTEMBI K

MHOTOBUJOBO

B naboparopHoii paboTe UCCIEeayIOT BIHSTHUE
«MYTAMOHHBIX» MPOLECCOB Ha MEPEX0]] OT MATOBHUI0BOM
CHCTEMBI K MHOTOBHJOBOM.

2. INapanoxc Jlapuna-BepHnanckoro, npobiema Kactiepa,
npoOiemMa XUpaTbHOCTH. ABTOKATATUTUYECKUE CUCTEMBI.
B3aumopeiicTBue aBTOKATAIN3aTOPOB

7. MukpooOuosnornyeckue 00beKThbl B 0MopH3HIeCKHX

1. No7. Ponb u 3Ha4€HUE MUKPOOPTaHU3MOB B
Ono(U3MUECKHUX MCCIIEAOBAHMSIX.

B maboparopHoii paboTe n3y4aroT CTPOCHUE KIICTKU
MUKPOOPTaHU3MOB (OaKTepHH, APOXKKU, MUKPOBOJIOPOCIIH,
npocreimue). OBianeBaroT HaBbIKaMHu PadOTHI B
CTEpUIILHOU 30HE, TEXHUKOW 0€30MacHOCTH IIpH padboTe C
MHUKPOOPTaHU3MaMHU

14

2. [IpoucxokieHne KU3HU. DBOTIONMS KIETKU. Poib
MHUKPOOPTaHU3MOB B OMOTUYECKOM IIHUKIIE

8. Mukpockonus




1. No8. Mukpockomnusi. Y4eT KOJIM4ecTBa
MUKPOOPTaHU3MOB.

B naGoparopHoii paboTe 0CcBanBarOT (EHOMEHATOTHYECKOE
OIMHMCaHNEe MUKPOCKOTIHPYEMOT0 00pa3iia, OCBauBaOT
ATOPUTM TIOCTPOCHUS KATHOPOBOYHON KPUBOKH
3aBUCUMOCTH YHUCJIICHHOCTHU KJICTOK OT IINIOTHOCTHU
MUKPOOHOJIOTUYECKON KYIbTYPbI

26

2. CpaBHUTEbHBIN aHAIU3 KJIETOYHOM CTPYKTYPBI U
($U3MOTOTHUN KIETOK OaKTEePHii, MUKPOBOIOPOCICH,
JPOXOKEN M TPOCTEHIITNX.

9. Ilutarenbuble cpeabl. PocT MUKPOOPraHU3MOB.

1. Ne8 IlurarensHbie cpeapl. POCT MUKpOOpPraHU3MOB.

B naboparopHoii paboTe 0CBauBarOT HaBBIK MPUTOTOBICHUS
MUTATENbHBIX CPEJl U BIMSIHUE 00beMa HHOKYIIATA Ha
CKOPOCTb pPOCTa KYJIbTYPHI.

28

2. Ponp OMOreHHHBIX 3JIEMEHTOB B Pa3sBUTHUH KIICTKH.
prFOBOpOT OMOTCHHBIX AJIEMEHTOB

12

10. KuHeTH4yecKkHe XapaKTepHCTHKH.

1. Nel10. [TocTpoeHue JOTUCTHUECKON KPUBOIT pocTa
MHUKPOOPTraHHU3MOB.

B naGoparopHoii paboTe 0CBaMBAIOT AITOPUTM ITOCTPOCHUS
JIOTUCTUYECKOW KPUBOM, HA OCHOBE TOJIyYEHHBIX paHee
JTAHHBIX

28

2. Maremarudeckue MOACIHN OJIs1 OIMMCAaHUA CJIIOXKHBIX
CHCTCM.

28

Bcero

194

94

10




4 YyeOHO-MeETOAMYECKOe O0ecmeYeHHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3TaAHUA:

Bonskenmreitn M. B. buodusuka: yaeonoe nocooue(Cankr-ITerepoypr:
Jlanp).

Lakowicz J. R. Principles of Fluorescence Spectroscopy(New York: Springer-
Verlag).

®enoposa B. H., Crenanoa JI. A. Kparkuii Kypc MEAUIIMHCKOMN U
Ouooruueckon (PU3MKMU C dIeMeHTaMu peadunuronoruu: Jlekuuu u
cemuHapbl(CaHkT-IleTepOypr: dusmariur).

Pyoun A. b. CoBpeMeHHBIE METO/IbI UCCIIEI0BAHUS (POTOOMOIOTHUECKUX
NIPOIIECCOB: YUeOHOE MOCOOue sl OMOJIOTHUECKUX CIICITUATHLHOCTEH
yHuBepcureroB(Mocksa: MI'Y um. M. B. JlomoHocoBa).

4.2 JIMIeH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecrevyeHune, HA KOTOPOEe YHHBEPCUTET UMeeT JTHIEH3HI0, 4 TAKKe CBOOOTHO
DAcIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

1.

PaboTa ocymiecTBisieTcs Mpu MOMOIIH IIAPOKOTO CIEKTPa JTUICH3NOHHBIX
MPOrpaMMHBIX MPOAYKTOB, 3aKYIUICHHBIX 110 TporpamMmme pa3Butus COVY:
Microsoft Office, Adobe Photoshop, CoreIDRAW, Adobe Illustrator u ap., a
TaK € COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH (3JIEKTPOHHBIE 0a3bl
TaHHBIX, Internet).

4.3 NUurepHeT-pecypchl, BKJIOYasi npodeccuoHaTIbHbIe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

B pamkax ocBOeHMS TUCIUIUTUHBI UCTIONB3YETCS OJJHA U3 KPYITHEHIINX
MH(OPMAIIMOHHBIX CUCTEM B 00J1aCTU OMOJIOTUH, MEAULIMHBI, ONODU3UKU
HammonansHoro nentpa 6uorexnonorndeckoit uagopmaruu (National Center
for Biotechnology Information (NCBI)), CHIA (www.NCBIL.nlm.nih.gov).

BbJI NCBI aBnsitoTcst JOCTaTOYHO CI0KHBIM HHCTPYMEHTAPHUEM C
pa3zHo00pa3HbIM (yHKIMOHATOM. Hibke npruBeIeHO KpaTkoe ONMcaHue
ocHoBHBIX B/ NCBI, xoTOpbIE MOTYT OBITH TIOJIE3HBI TPU MIPOXOKICHUU
IIPAaKTUKH U ITOJTOTOBKE OTYETA.

B/ Nucleotide (http://www.NCBI.nlm.nih.gov/sites/Entrez?db=nucleotide)
00BbEeIMHSAET TaHHBIE MTOCIEA0BATEILHOCTEN HYKJICHHOBBIX KUCIIOT U3
HeckonbKux ucxoaHbix b/, B Tom uncine GenBank, RefSeq u ap. Jlanusie
MOTYT OBITh HailICHbI IO PETUCTPAUOHHOMY HOMEPY, UMEHU aBTOPA,
HAMMEHOBAHUIO OPraHN3Ma, TeHOMa/0eTTKa, a Tak¥Ke PsIy APYTUX
napaMmeTpoB.

BJI Protein (http://www.NCBIL.nlm.nih.gov/sites/Entrez?db=protein) siBisieTcs
KOJUICKIIEH aMUHOKHUCIIOTHBIX TTOCIIEI0BATEIbHOCTEN U3 HECKOIBKUX
HCTOYHUKOB, B ToM uncie u3 GenBank, RefSeq u TPA, a taxxke SwissProt,
PIR, PRF u PDB.
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10.

1.

12.

BJI Structure (http://www.NCBI.nlm.nih.gov/Structure/index.shtml)
OPraHU3yIOT JOCTYI K PE3YJIbTaTaM MOJEKYJIIPHOTO MOAECIUPOBAHUS
MaKpOMOJIEKYJI U CBSI3aHHBIM ¢ HUMU b/[: TpeXxMepHBIX OMOMOJIEKYIISIPHBIX
CTPYKTYP MOJYYEHHBIX C IOMOIIbIO PEHTI€HOBCKON KpucTauIorpapuu u
SAMP-cnexTpockonuu; BJ] XumMudeckux CTpyKTyp HEOONbIINX OPTaHHUYECKHIX
MOJIEKYJT; K nH(pOopMaIuu 00 X OMOJIOTUYECKON aKTUBHOCTH U T. .

BJI Gene (http://www.NCBI.nlm.nih.gov/sites/Entrez?db=gene) npencrasiser
co0O¥ MHCTPYMEHT JJIsl MPOCMOTPA JJAHHBIX U3 IIUPOKOI0 CIIEKTPa TEHOMOB.
Kaxnasd 3anuce — 3T0 OJIMH U3 I€HOB ONPENEICHHOIO OPraHu3Ma.
MuHuManbHbIi HAOOP TaHHBIX B I€HE 3alMCh BKIIOYAET YHUKATbHBIN
unentudukarop, T. H. Gene-ID.

bl dbMHC (http://www.NCBI.nlm.nih.gov/gv/mhc/main.cgi?cmd=init)
MPEIOCTAaBIISIET OTKPBITYIO IIIaTGOpMy, TJE HAYYHOE COOOIIECTBO MOKET
pa3melarb, MPOCMaTPUBATh U PeaKTUPOBATh JaHHbIE Major
Histocompatibility Complex (MHC) nns uenoseka. b/l dbMHC nonnocThio
WHTerpupoBaHa ¢ apyrumu pecypcamu NCBI, a Taxxe ¢ MexayHapoaHoin
paboueit rpynmoii ructocopmectumoctd (IHWG).

DbSNP (http://www.NCBIL.nlm.nih.gov/SNP/) — BJ] onuHO4YHBIX
HYKJICOTHIHBIX MOJTUMOP()HU3MOB, TOTUMOPQPHBIX MOBTOPSIFOIIUAXCS
9JIEMEHTOB, BKJIFOUAOIIAs KAk THOPUIHBIC JTaHHBIC, TAK M MOJYYCHHBIC TOIBKO
IKCIIEPUMEHTATBHBIM ITyTEM.

BJI Reference Sequence (RefSeq) (http://www.NCBIL.nlm.nith.gov/RefSeq/),
coJieprKaliias mocyieI0BaTeIbHOCTH, B TOM uncie TeHoMHbIX JIHK, 6enkoB u T.
1., IBJISIETCS. OCHOBOM JJIsI MPOBEICHUS (PYHKIIMOHATBHBIX UCCIICI0OBAHUM,
TeHHOU MICHTU(UKAIINK, CPABHUTEIIHLHOTO aHAIK3a U T. 1. B wacTHOCTH,
penu3 ot 11.07.2012 Brirouan B cedst onucanus 16 393 342 6enkos u 17 605
OpTaHHU3MOB.

bJ] Genomic Biology npencrapinsier co00it 00beTMHEHNE HECKOIBKUX
PECYPCOB ¥l HHCTPYMEHTOB TEHOMHOM OHMOJIOTHH, B TOM YHCJIC TCHOMHBIX KapT
ms Fruit fly, Human, Malaria parasite, Mouse, Rat, Retroviruses, Zebra fish u
T. /1., KOTOPBIC IOTIOTHUTEIIBHO COJIEPIKAT CCHUIKM HA MHTEPHET-PECYPCHI U
BbJI, kacaroniuecs: paccMarpuBacMbIX BHJIOB.

B B/l UniGene (http://www.NCBI.nlm.nih.gov/unigene/) nonnopazmepHbie
mRNA nocienoBarensHOCTH OPTraHU30BaHbl B YHUKATBHBIE KIIaCTEPHI,
MIPEICTABISIONINE N3BECTHBIE HITU TPEATIONaraeMble TeHbl. i1 kiacTepoB
JOCTYyIHA HH(OpMAIIHS IT0 KapTHUPOBAHHIO, SIKCIIPECCUU U IPYTHE PECYPCHI.

HomoloGene (http://www.NCBI.nlm.nih.gov/homologene) — unctpymenr mis
ABTOMAaTU3UPOBAHHOTO BBISIBIICHHSI TOMOJIOTOB CPEI aHHOTHPOBAHHBIX T€HOB,
KOTOPBII CPaBHUBACT HYKJICOTHUIHBIC TIOCIIEIOBATEIILHOCTH MEXKIy TIapaMu
OpraHu3MOB B IIEJISIX BBISBJICHUS MPEAIOIAraeMbIX OPTOJIOTOB.
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13. GenBank (http://www.NCBI.nlm.nih.gov/genbank/index.html) — B/,
coJieprKaliiasi JOCTYIHbBIE TTOCIE0BATEIPHOCTH HYKJICOTHAOB JUIsl 00jiee 4em
260 000 opranu3mMoB, Bcs UHPOpMAIMs B TCHETUYECKOM OaHKE JaHHBIX
COTPOBOXKIAeTCs OMOIMOrpahUUECKUMH CChUIKaMU U OMOJIOTHYECKUMU
anHoTanusMu. GenBank aBToMarnueckn MHTETpUPYET UHDOPMAIIUIO O
reHome 1 bJl GenKOBBIX MOCTIEI0BaTEIBbHOCTEH U N3YYEHUS, YIUTHIBAs
TaKCOHOMHIO, TCHOM, OCITKOBYIO CTPYKTYPY U IPYTYIO HH(POPMAIIHIO.

14.  OO6benuustonuM (HaKTOPOM H MPU 3TOM KpaifHe yA00HBIM HHCTPYMEHTOM
noucka B NCBI sBisercst monckoBas cuctema Search NCBI databases
(http://www.NCBIL.nlm.nih.gov/sites/gquery). Ona obecrieauBaet
OJTHOBPEMEHHBIHN TOCTYN KaK K HYKJICOTHIHBIM U OCITKOBBIM
nocnenoBarensHOCTIM (GenBank, EMBL, DDBJ, PIR-International, PRF,
Swiss-Prot u PDB, GenPept, RPF), 3-MepHbIM cTpyKTYypam u
MOMYJISIITMOHHBIM JIaHHBIM, Tak 1 K onbnuorpapuyeckum b/ (PubMed,
PubMed Central u 1. 11.). loctyn k nouckoBoii cucteme Search NCBI
databases MOXeET OBITh JIETKO MOJTyY€H C MOMOMIBIO MPSMOTO HHTEPHET-aipeca
(http://www.NCBIL.nlm.nih.gov/gquery/) mu60 mocpeacTBOM MCIIOIb30BaHUS
ctaptoBoit ctpanuiibl NCBI (http://www.NCBI.nlm.nih.gov/). Ha sToi
CTpaHMIIe PUBE/JEH MOJIHBIN nepeueHb nHeTpyMmeHnTapus u bJ] NCBI u
CYIIECTBYET BO3MOXKHOCTb MOJTYYUTH JTOCTYII K JIFOOOH U3 MEPEUUCICHHBIX
B.

15. Tlepeuenn ocHoBHBIX B]] (B andaButTHOM MOpsiake), Bxoasmux B Search NCBI
databases 1 ux kparkoe onmMcaHue MPUBEACHBI B TAOJIHUIIE.

S ®oH OLIEHOYHBIX CPEICTB

OHGHO‘IHBIG CpCACTBA HAXOAATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajbHO-TeXHHMYeCKasi 0a3a, He0OX0AMMAS [IJIsl OCYLIeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca mo JUCHUIJINHEe (MOLYJII0)

Heobxonumoe miist peanu3anuu TuCUIUIHGBL «borbioii 6nodusndeckuii
NPAKTUKYM» MarepualibHO-TEXHUUECKOe 00ecreueHue BKI0YaeT B ceosl:

— yueOHast ayauTopusi, 000py0BaHHAs anmaparHO-MPOTPaMMHBIMU
KOMIUIEKcaMH « Manblil Mpe3eHTallMOHHbIN KOMILIEKC», WK «Jlocka oOparHoii
MpoeKIUm», nin «CpenHU MPe3eHTAMOHHBIA KOMILJIEKC;

— KOMIIBIOTEPHBIN KJIACC, YKOMIUIEKTOBAHHBIM COBPEMEHHBIMU
KOMIIbIOTepaMu, Ha 15 pabouux MecT ¢ BbixonoM B HTEpHET;

— naboparopusi, OCHAIIEHHAs MPUOOpPaMH IS BBITIOJTHCHUS BCEX
MePEYUCIICHHBIX J1a00PaTOPHBIX padoT, 30HOK MTPOOOIIOATOTOBKH, a TAK)KE HE
MeHee 15-10 pabounmu MecTamu AJis CTY/I€HTOB.
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