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I.Ie.m; H 3a1a494 OCBOCHUA JUCIIUIIIMHBI

Llenpto ocBoeHus aucuuIUIMHBL «buomHpOpMaTHKa» SBISETCSA W3YyYCHHE OCHOB
OMOMH(pOPMATUKM M COBPEMEHHBIX METOJIOB CTAaTHCTHYECKOrO aHanu3a; (OpMHpPOBAHHE Y
CTYICHTOB CHCTEMHBIX 3HAHHH O NPUHIMIAX, METOJaX M TEXHOJIOTHSAX cOopa, XpaHEHHs,
00paboTKM, aHaNM3a M Tepefayn OMOJIOTHYECKOH HH(pOpMAIMK, a TaKkKe CHocoOHOCTH
pa3pabaTbIBaTh, anpoOMpPOBAaTh W OIECHUBATH 3()(HEKTUBHOCTH KOMIBIOTEPHBIX TEXHOJIOTHH B
o0nacTu HEHPOOUOJIOTUH.

3agaun IHCHMILIMHBI

— dopmupoBaHHEe CHCTEMBI OOLIETIPO(PECCHOHANBHBIX W MPOPECCHOHATBHBIX

KOMIICTEHIIMI, HEOOXOAUMBIX ISl YCIICIIHOTO PEUICHUs 3a1a4 B 001acTH OMOMH(DOPMATHKU U
COBPEMEHHBIX METOJIOB CTATHCTUYCCKOTO aHAJIH3a,

- dbopMHpOBaHUE KA4eCTB HEHPOOHOIIOra-uCcCieI0BaTe/s, CIOCOOHOTO TBOPYECKH
MPUMEHSTh COBPEMCHHBIE KOMIIBIOTEPHBIC TEXHOJIOTMH TpU cOope, XpaHeHuu, oOpaboTke,
aHaM3e W Iepenade  OMOJIOTHYECKON — WMHGpOpMAIMK, HCIOJIb30BaTh  COBPEMEHHBIC
BBIUUCIIUTEIILHBIC KOMIUICKCHl JUIsi  PEIICHUs NpodEeCCHOHAIBHBIX 3amad B o0iacTu
HeHpoOHoJIoTHH;

- JaTh TPEICTABICHHE O COBPEMEHHOM OMOMH(OPMAIIMOHHOM MPOrPAMMHOM
00eCIICYCHUH.

2 llepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHUs] MO JAUCIHUILINHE,
COOTHECEHHBIX € IVIAHMpPYeMbIMH pe3yJbTaTtamu ocsoenusst OIIOII BO

B pe3yabTare ocBOeHHS AMCHUILIHHBI (POPMHUPYIOTCS CIeIyIOIIHE KOMIIEeTeHIHM:

OIIK-2 — cnoco0OeH HCIONIb30BaTh CIEMUATU3NPOBAHHOE MPOrpaMMHOE OOecIeyYeHue,
0a3bl JTaHHBIX, aJalTUPOBATh U3BECTHBIC POTPAMMHBIC TIPOIYKTHI, 3JIEMEHTHI HCKYCCTBEHHOTO
MHTEJUICKTA /IS pEIIeHUs 3a/1a4 TPO(PECCHOHATTBHON IEATEIIEHOCTH

OIIK-3 — crocoOeH pazpabaTbiBaTh aNTOPUTMBI H Yy4aCcTBOBaTh B pa3paboTKe mporpamm
B c(hepe cBoelt mpodecCHoHATbHON AesTETbHOCTH

3 Mecto aucuumiaunbl B cTpykrype OIIOII BO

«buonndopmarukay sgBASeTCS IUCHUIUIMHON oOsi3atenbHoM dactu  OIIOII  mo
HanpasneHuto 19.04.01 buorexnomnorus, HanpaBiaeHHOCTh «IIpuknanHas OMOTEXHOIOTHSI.

4 Oovem qucnuruinnbl (144 yaca, 4 3a4eTHBIC STUHUIIBI)

. O6beM, yacoB
Bunsl yueOHol paboThl
OYHas

KonrakTHas padora 107
B TOM YHUCIIE:
— ayIuTOpHAasE MO BUAAM y4eOHBIX 106
3aHATHI

— JIEKIIUA 46

— nabopaTopHbIe -

—— IPaKTHYECKHE 60




. O0ObeM, 4yacoB
Bunsl yueOHoI paboThI
ouHast

—— BHEAYIUTOPHAS 1

— 3a4eT 1
CamocrosiTesbHasi padoTa 10
B TOM YHCIIC:
——pOYHU€ BHUIBI CAMOCTOSTEIHHOU 10
paboThI
KonTpoJib 27
Hroro no gucumMminHe 144

5 Coaeprxkanue TUCUMILTHHBI

Ilo utoram HU3Yy4aceMoOro Kypca CTYACHTBI CAAI0T 5K3aMCH.
HI/ICHI/IHHI/IHa HU3Yy4acTCd Ha 1 Kypce, B 2 CEMCCTPEC.

Conep:kanue ¥ CTPYKTYpPa IMCHUILIMHBI 10 OYHOH (popme 00ydeHUs

Buabl yueOHoii padoTsl, BKI0OYast
= CaMOCTOSAITEIbHYIO PAGOTY CTYACHTOB
=t U TPYI0EMKOCTb (B 4acax)
5 B TOM
5 B TOM
= qHcie
X = o qHcie s 5 ToM
H; Tema. z g (b: .y IMpak | ¢opm | Jlabo | uucne B | Camoc
I OCHOBHBIE BOIIPOCHI o 3 Tlex ep THYEC e parop | ¢dopme | TosaTen
3 © KWE | MpaKT | Hble | NpPaKTH | bHas
= LUK | TPaKT .
= 3aHAT | MYECK | 3aHAT | 4yeckoil | pabotr
=] HYecK 9
= 9 ust oii ust HOATOT a
g o MOJrO OBKH
& froaro TOBKH
TOBKH N
BBEJEHHME. MOJI. BUOJIOI'MA,
CTATUCTUKA
Oo6urme nonstus. Mcropus
BuonadopmaTiku. Mecto OIIK-
1 OnonH()OPMATHKH B COBPEMEHHBIX 2, 5 4 5
nccnenoBaHuiax. OCHOBHBIE OIlIK-
MOJIEKYJISIPHO OMOJIOTHYECKHE 3
TIOHSITHSI HEOOXOIUMBIE JUIsI Kypca.
Buonornueckue 6a3bl JaHHBIX: SWiss-
prot, Uniprot, EBI, NCBI
OIIK-
METO/Ibl BU3YAJIU3ALIUU 1 2
2 | CTAT. OBPABOTKU : 2 4 2
OIIK-
OcHoBHBIE 0a3bl JAaHHBIX 3
BUOMH®OPMATUYECKUE OTIK-
METO/1bl B TIPOTEOMUKE U 5
3 | TEHOMUKE : 2 2 4
OIIK-
[TapHOe BbIpaBHUBaHKE 3
HOoCJIeq0BAaTENbHOCTEN
OIIK-
CUCTEMHAS BUOJIOTUA U 2
4 | UHTETPALIUA JAHHBIX OH’K- 2 2 4
Pa6ota ¢ nporpammamun BLAST 3




Buapl yuedHoii padoThl, BKIIOYAS
CaMOCTOSATEIbHYIO PaG0Ty CTYAEHTOB
U TPYA0EMKOCTh (B yacax)

=
=
5 B TOM
5 B TOM
z qHcIe
= 2 e B B TOM
No S = B
o Tema. i g bopm IMpak | ¢opm | Jlabo | uucne B | Camoc
I OCHOBHBIE BOIIPOCHI 2 3 1 THYEC e parop | ¢dopme | TosaTen
3 © eK © KM€ | IpaKT | Hble | NpPaKkTH | bHas
= I TPAKTH - g | wweck | samsar | weckoi pabor
E frceK us o us MOJrOT a
g on HOATO OBKH
& froaro TOBKH
TOBKH *
NCCIEJJOBAHMUE CJIOXHBIX OIIK-
MUKPOBHBIX COOBIIECTB 2,
5 2 2 2
MHO0XeCTBEHHOE BbIpABHUBaHUE OIIK-
MocJe10BaTeNnbHOCTEN 3
OIIK-
'EHOM YEJIOBEKA, GWAS U 2
6 | PAKOBbIM 'EHOMHBIU ITPOEKT OH’K— 2 2 2
MornekysipHast SBONIOLUSL, (GUIOTSHUS 3
OPI'AHU3 AL JAHHBIX B
MVYJIbTULEHTPOBBIX
NCCIEJOBAHUAX C OIIK-
7 | BOJIbBIIMMU MACCHBAMU 2, 2 2 2
JAHHBIX OIIK-
AHanm3 3KCTIpeccHu TeHOB,
MHUKPOYHITBI
MOJEJIMPOBAHUE B
CUCTEMHOI BUOJIOTUH, TU®D. OIIK-
8 YPABHEHUS 1 ATEHTHOE 2, 5 4 4
MOJEJIMPOBAHUE OIIK-
W3y4yeHune CTpyKTYphl U QYHKIMN 3
0enkoB
OHTOJIOI'MN 1 OTIK-
CUCTEMATU3ALIMA JAHHBIX. 2
9 | GENE ONTOLOGY. AHAJIM3 OH’K— 2 2 2
OBOT'ALIEHN I HABOPOB I'EHOB 3
MouieKyIsIpHBII TOKUHT
OCHOBbBI CO3AHMA
AJI'OPUTMOB B OIIK-
10 BMOMH®OPMATUKE. BPYT- 2, 5 5 4
@®OPC U BbICTPBIE AJITOPUTMBI | OIIK-
[Ipenckazanue CTPYKTYphI U GyHKIUIH 3
0eskoB
I'PA®BI KAK OCHOBA JJI1 OIIK-
KJIACCOB AJITOPUTMOB 110 5
11 | CBOPKE U KAPTUPOBAHU A OH’K— 2 2 2
HccnenoBanue CI0KHBIX MUKPOOHBIX 3
co00111eCcTB
AJITOPUTMbI KAPTUPOBAHUS
HA OCHOBE TPAHC®OPMAIIMU | OIIK-
12 BAPPOY3A-YUJIEPA 2, 5 5 4 2
I'padbr kak ocHOBa IS KJIACCOB OIIK-
JITOPUTMOB TI0 cOOpKE U 3
KapTUPOBaHUS
AJITOPUTMbI UAEHTUDOUKALINN OTIK-
[MOJIMMOP®U3MOB 1 2
13 | MIPUCBOEHUS MHAEKCA OH’K— 2 2 2
MMATOJIOTUYHOCTU 3
AJITOPUTMBI IOMCKA DIUCTATHYECKUX




Buapl yuedHoii padoThl, BKIIOYAS
CaMOCTOSATEIbHYIO PaG0Ty CTYAEHTOB
U TPYA0EMKOCTh (B yacax)

=
=
=
=
) B TOM
S B TOM YuCie
E qucie
o z e N B B TOM
o Tema. i g bopm IMpak | ¢opm | Jlabo | uucne B | Camoc
I OCHOBHBIE BOTIPOCHI 2 z ek P THYEC e patop | ¢dopme | TosTen
5 o N N KHE | MPaKkT | HbIC | MPaAKTH bHast
> WU | TPaKT N
2 3aHAT | UYECK | 3aHAT | 4YecKod | paboT
= HYECK .
= . us on us MOATOT a
g o IMOJT0 OBKH
€ floaro TOBKH
TOBKH *
B3anMOACHCTBUI
AJITOPUTM MOWSE U ITOAXO[, OIIK-
K MIEHTUOUKAILIMN CITEKTPOB 2,
14 2 4 4
MaremMaTn4eckre METOIBI OIIK-
OHOJIOTHYECKUX MCCIIETOBAHMM 3
AJITOPUTMBI IIOCTPOEHU OTIK-
CETEM BEJIOK-BEJIKOBOI'O )
15 | B3BAUMOJIENCTBUS omk- 1 2 | 2 4 2
banku mocnenoBareabHOCTEH 3
OMOIIOIMMEPOB
AJI'OPUTMBI HOCTPO]%HI/ISI OIIK-
16 PEI'YJIAITOPHBIX CETEU 2, 2 2 2
Merton MonenupoBaHus 1o OIIK-
TOMOJIOTHSIM 3
AJITOPUTMBI ITIOUCKA OIIK-
SHHCTATI/I‘-UIECKI/DS 2
17 | BBAUMOJIENCTBUU ! 2 2 2
OIIK-
MomnexymspHas MEXaHHKa KaKk 00BEKT 3
OrnonH(popMaTUKU
AJITOPUTMBI U METPUKH B OTIK-
METATEHOMHBIX 2
18 | UCCJIIEJJOBAHUMX OH’K- 2 2 4 2
AJNTOPUTMBI HCHIOIb3yEMBbIE TS 3
MOJICIPOBAHHUS
AJITOPUTMBI UCITOJIb3YEMBIE
JJ1A MOJEJIMPOBAHU A
CyTb 06eToK OEITKOBBIX OIIK-
19 B3auMOJIeHCTBUM. [laHHbIC 1I1s 2, 2 2 2
MTOCTpPOCHHE ceTell OeToK OEITKOBBIX OIIK-
B3auMogercTBuil. OTceB 3
JIO)KHOIIOJIOKUTEIBHBIX
B3aMMOACHCTBUI
AJI'OPUTMBI ITOCTPOEHU I
OUJIIOI'EHETUMYECKHUX
JNEPEBBEB (METO/IbI
MAKCUMAJIBHOI'O
ITPABJIOITIO/ BN A,
MAKCHUMAJIbHO or2n<-
20 | TAPCUMOHUMU, NEIGHBOUR Ol'I’K— 2 2 4 2
JOINING) 3
AJTOPUTMBI TOCTPOEHUS
(bMIIOTeHETUYECKHX JIEPEBHEB
(MEeTOIbI MAKCUMAJTBHOTO
MIPaBIOTIOIUOMS, MAKCUMATHHOU
napcumonnu, Neighbour Joining)
21 AJIT'OPUTMBI OBPABOTKHA OIIK- 5 5 5 2
JAHHBIX 5KCITEPUMEHTOB 2,




Buapl yuedHoii padoThl, BKIIOYAS
= CaMOCTOSITE/IbHYI0 PAaGOTy CTY/I€HTOB
g U TPYA0EMKOCTh (B yacax)
E B TOM
5 B TOM
= —— YUCJIC
No z e, B B TOM
0 E B
o Tema. i g bopm IMpak | ¢opm | Jlabo | uucne B | Camoc
I OCHOBHBIE BOIIPOCHI 2 3 Tex ep THYEC e parop | ¢dopme | TosaTen
E o KUce IpaKkT HbIC IMpaKTHu bHasA
> U IpaKkT o
= 3aHAT HNYCCK 3aHAT YCCKOH pa60T
= HNYCCK o
= . us on us MOATOT a
% ou HOITO OBKHU
e floaro TOBKH
TOBKH -
10 SIIMT'EHETUKE OIIK-
Turbr MeTareHOMHOM 3
KJIACCU(DPUKAIIUH: 110 COCTABY,
(dbunmorennn, THOPUIHBIC
anroputrmsl. [lonsrue
ONEPAMOHHON TAKCOHOMHYECKOH
equaunIe (OTU). Paccrosane
UniFrac. Mepsr! anbda- u bera-
pasHooOpazus
KOHTPOJIb 27
NUTOr'O 46 60 35
6 Ilepeuennb Y4eOHO-MeTOAUY€eCKOro obecrieueHmst i) 6

CAMOCTOAITEIbHOI PA0OTHI 00Yy4alOIIUXCS 10 IMCHUIIMHE

Metonuueckue ykazaHnus

1.ITopo3zos, FO. b. buonndopmaruka : yaebHo-mMeTognueckoe mocodue / FO.
b. TlopozoB. — Cankr-Ilerepoypr : HUY UTMO, 2012. — 52 c¢.— Teker:
ANEKTPOHHBIN //  Jlanb : onekTpoHHO-OMOMMoTeuyHass cucrema. — URL:
https://e.lanbook.com/book/43567

2. Yacosckux, H. FO. buonndopmaruka : yuedGHO-MeTOIMYECKOE TIOCOOHE /
H. IO. Yacosckux. — Tomck : CumoI'MY, 2015. — 109 c.— Tekcr:
ANEKTPOHHBIN //  Jlanb : d2JIeKTpOHHO-OMOnMoTeuHass cucrtema. — URL:
https://e.lanbook.com/book/105971

7 ®OHA OUWEHOYHBLIX CPEeACTB JJisi TIPOBEdEeHHs] TPOMEKYTOUHOI
arrecTanuu

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMEM 3TanoB UX (JOPMUPOBAHUS B
npouecce ocsoenunsi OITIOITI BO

Howmep cemectpa (3Tamn
bopMUpOBaHUS KOMIIETECHIINH Oransl GopMHUPOBaAHUS KOMIIETEHIIUH MO JUCIUILINHAM,
COOTBETCTBYET HOMEPY MpakTuKaM B mporecce ocBoenust OI1
cemMecTpa)

OIIK-2 CriocoOeH WCIOJIb30BaTh  CHEIHATM3HPOBAHHOE IMPOTPAMMHOE oOecrieueHne, 0asbl
JMAHHBIX, aJalTHPOBAaTh W3BECTHBIC MPOTPAMMHBIE MPOIYKTHI, AJIEMEHTHl HCKYCCTBEHHOTO
WHTEJUICKTA JIJISl pEIISHUs 3a]1a4 TPOoEeCCHOHATBHON IS TEIIbHOCTH



https://e.lanbook.com/book/43567
https://e.lanbook.com/book/105971

Howmep cemectpa (3Tan

(bopMUPOBaHUS KOMITETCHIINH

COOTBETCTBYET HOMEPY

Oransl GopMUPOBaHUS KOMIIETEHIIUH MO JUCIUILINHAM,
IpakTuKaM B npouecce ocBoeHus OI1

cemMecTpa)
2 buoungopmamurxa
1,3 ITpon3BOACTBEHHAS MPAKTHKA
1,3 Hayuno-uccnenoBarenbckas pabora
4 [ToaroToBka K TpoIEaype 3allUThl M 3allUTa BBITYCKHOM

KBAJTM(PUKAITMOHHON pabOThHI

OIIK-3

CriocobeH pa3pabaTbiBaTh aJrOPUTMbI M yU4aCTBOBATh B pa3pabOTKe MPOrpamMm B
cdepe cBoelt mpodeccHoHaTbHON ASSITETLHOCTH

2 buoungopmamuxa
1 CoBepllieHCTBOBaHHE MPOLIECCOB OMOTEXHOIOTMYECKUX
MIPOU3BOJICTB
1 VYyeOHas nmpakTuka
2 Ilegarornyeckas npakTHKa
3 [Tpon3BoiCTBEHHAS TPAKTHUKA
1,3 Hayuno-uccnenoBatenbckas pabora
4 [ToaroroBka k mpoueaype 3aulUThl U 3aIIUTA BBITYCKHOU

KBATH(UKAIIMOHHON PabOThI

7.2 Onucanmne nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMIIeTeHIII/Iﬁ Ha
PA3JINYIHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIIHCaHHUE IIKAJbI OICHUBAHUA

YpoBeHb OCBOEHUS

IInanupyemsle

Heynosnersopu | VYnosiersopure
pe3yNbTaThI OneHouyHOe
TEJIbHO JIbHO Xopowo OT1nu4HO
OCBOCHHS . . . N CpeACTBO

(MMHUMANBHBIN | (MUHHUMAJBHBIN (cpennwuit) (BBICOKHIA)

KOMITeTEHIINN o

HE JIOCTUTHYT) TTOPOTOBEII)

OIIK-2 CnocoOeH UCIOIB30BATh CIICHHAJIM3UPOBAHHOC IPOrpaMMHOC O6eCHe‘{€HI/I€, 0a3bl JAaHHBIX, aAalITUPOBATH

HU3BECTHBIC

MIpOTrpaMMHBIE

TPOJYKTHI,
npodeccHoHaNIbHOM NeATeIbHOCTH

QJICMCHTbBI MCKYCCTBCHHOT'O  MHTCJUICKTAa JJId  PCHICHHUA  3a4a4

OIIK 2.2

Ucnons3yer
3JIEMEHTBI
HCKYCCTBEHH

oro

HHTCIJICKTAa U
JaHHBbIX B
MYJIBTULICHTP

OBBIX B

HUCCICJOBaHU

ax C

OOJIBIINMHU

MAacCUBaMU
IIAHHBIX IS
peleHust

3a1a4

npodeccruona

JIbHOH

JACATCIIBHOCT

u.

TecTsl,

TIpe3CHTAIHS,
MpaKTHIECKAas
pabora, 3auer




YpoBeHb OCBOCHHUS

ITnanupyemsie
pE3yIBTATEI Heynosnersopu | YnosnerBopure OteHouHoe
TEIBHO JTBHO Xopormo OTtnuaHO
OCBOCHHSA . N . . CPEICTBO
KOMITETEHIIHI (MUHHMATTLHBIH (MI/IHI/IMaJILI-\I’LII/I (cpenumit) (BBICOKHIA)
HE JIOCTUTHYT) TTOPOTOBKII)
3HaTh:
CHETHATH3HPO
BaHHOE He Bnageer Hmeer 3HaeT 3Haer Ha
MIPOrpaMMHOE 3HAHUSMH B MOBEPXHOCTHBIE CHCIHATH3UPO BBICOKOM
oOecrieucHue o0mactu 3HAHUS B | BaHHOE YpOBHE
u CHCIHATH3UPO | 00JacTh MPOrPaMMHOE CHCIHATM3UPO
HCIIOJIb30BATh | BAHHOTO CICIHATM3UPOB obecrieucHHe BaHHOE
3JIeMEHTBI MPOTPaAaMMHOTO | aHHOTO u MPOTPaMMHOE
HCKYCCTBEHH obecrieueHus NpOrpaMMHOTO HCIIOIB30BaTh | OOecreyeHue
oro u obecnieuyeHU W | 5eMeHThI u
HHTEJUIEKTa | HCITOJIB30BAaH HCIIOJIb30BaHU HCKYCCTBEHH HUCITIOJIB30BAThH
JAHHBIX B WSl DJIEMEHTOB | JICMCHTOB oro DJIEMEHTHI
wmymbTHienTp | ACKYCCTBEHH E;I;Z;iiiimr; HHTeIIeKTa i | HCKYCCTBEHH
oro oro
OBBIX B NAHHEIX 5 | MAQHHBIX B
HCCIIC I0BAHH UHTEIUIEKTA U MYJIbTHICHTOB MYJIBTHIIEHTD HUHTEIUIEKTA U
X C JIAaHHBIX B IX 5 | OBBIX B JIAaHHBIX B
6OMbITHMI MYIBTULUEHTD | yoonenoBaHmsx HCCIIEe0BAHN MYJIBTULIEHTP
MacCUBaMU OBBIX B C OOJILLINMHU AaX C OBBIX B
JAHHBIX JUIS HUCCJICOJOBAHU MacCHUBaMU OOJIBLIIUMHU HUCCJICIOBAHU
peleHus X C JaHHBIX 1A MAaCCHUBaMHU X C
3azad 0OIBITUMU PEMICHUS 33189 | japppIX IS OoNBIIIMU
npodeccrona | MaccuBamu NpOeccHonamy | norenyg MacCHBaMU
TLHOM JaHHBIX JJIs Hou 3amau JTAHHBIX JUIS
JIESITeTHHOCTH
JEATENBHOCT pemIeHus HpO(I)eCCI/IOHa pemIeHuA
- 3a1a4 TTLHOM 3a1a4
npodeccruona JESATENbHOCT npodeccuoHa
JIbHOM . JIbHOM
JIEATENbHOCTHA JEATENBHOCT
U.
YMmers:
ucnons3oBate | He yMeeT | Ymeer Ha | YMeeT Ha | Ymeer Ha
CICIIHATH3UPO | UCIIONB30BATh HU3KOM YpOBHE | JOCTaTOYHOM BBICOKOM
BaHHOE CHCIHANTH3UPOBA | KCIIOIB30BATH YpOBHE YpOBHE
MporpaMMHOE | HHOE CIEeLUAIM3UpOB | HCTIONb30BaTh HCTIOJTb30BaTh
obecrnieueHme MPOTPaMMHOE aHHOE CHCIHATM3UPOB | CIICIIUATTU3UPOB
u o0ecreYeHne M | mporpaMMHOE aHHOE aHHOE
WCIIOJIB30BATh | UCIIOIB30BATh obecrieueHre u | IPOTPaMMHOE MIPOrpaMMHOE
3JIEMEHTBI DIIEMEHTHI HUCIIOJIb30BATh o0ecrieuenne H | obOecrneyeHue
MCKYCCTBEHH | MCKYCCTBEHHOIO | pjieMeHTEI HCIIO0JIb30BaTh UCIIOJIb30BATh
oro HHTEIIICKTa U | UCKYCCTBEHHOTO | JJICMCHTHI 3JIEMEHTHI
HHTeIUIEKTa U JAaHHBIX B | HHTEIJIEKTAa U | HCKYCCTBEHHOI'O HNCKYCCTBCHHOI'O
MYJIBTHIEHTPOB JaHHBIX B HUHTCIIJICKTAa u HUHTCIIJICKTa u
AQHHBIX B bIX B MYyJIbTHIICHTPOB JaHHBIX B | JaHHBIX B
MYJIBTUICHTD | yecnenopanmsax | pix B | MyJIbTHIICHTPOB | MYJBTHUIICHTPOB
OBBIX B¢ OONBUIMMH | WccaeqoBanuiIx | bIX B | BIX B
HCCJIICOBAHU | MaccuBamMu c OOJILIIUMH | MCCIEAOBaHUSIX HUCCJIEJOBAHUIX
X C | IaHHBIX VTS | MacCHBaMU c OonpmuMH | € OOIBIITIMH
OOJIBIIINMU peuieHust 3a1ad | [aHHBIX U | MacCHBaMU MacCHBaMHU
MacCCUBaAMU l'IpO(l)eCCI/IOHaJ'IB pewenus 3amaq JAHHBIX UL | JAHHBIX JUIA
NaHHBIX VIS HOM JCATCIBLHO npo(beccp]oHan], peuicHusa 3ajaa4d | pCUICHUA 3a1a4d
pelieHus HOW JEATENIEHO npodeccronanp | mpodeccHoHaIb

3a1a4

HOM JIeATEIIHHO

HOH JIeATeJIbHO




YpoBeHb OCBOCHHUS

ITnanupyemsie
pE3yIBTATEI Heynosnersopu | YnosnerBopure OueHouHOe
TEIbHO JILHO Xopormo OTaU4YHO
OCBOCHUS N N N N CPEICTBO
KOMITETEHIHH (MUHHMATTLHBIH (MI/IHI/IMaJILI-\I’LII/I (cpenumit) (BBICOKHIA)
HE JIOCTUTHYT) TTOPOTOBKII)
npodeccuona
JIBHOM
JIEATEIILHO
Buazeer He Biazaeer | Brmaneer B nenoM | YcmemHoe u
HABBIKAMHI HaBbIKaMHU OTIETbHBIMHU YCHEIIHOEe, HO | CUCTEMaTH4YEeCKO
HCHob30Bapy | ACTIONB30BaHUS | HABBIKAMU HEeCcHCTEeMaTHuec | e BJIaJICHUC
q CICIHANTM3UPOBA | UCIONB30BAaHUS | KO€  BIAJICHUE | HABBIKAMU
crieqmanusupo | HHOTO CHCIHATM3UPOB | HABBIKAMU HCIOJIb30BaHMUS
BAHHOIO MPOrpPaMMHOTO aHHOTO WCIIONIb30BaHUsl | CIIEUUATH3UPOB
NPOrPaMMHOTO obecriedeHnss ® | MPOTPaAMMHOTO CHENHATM3UPOB | aHHOTO
obecneye s HCIIOJIB30BAaHMS | OOCCICUCHUS W | aHHOTO MIPOTPaMMHOTO
- 3JIEMEHTOB WCIIONB30BAaHUS | TIPOTPaMMHOTO o0eCIICUeHUS U
Jcronb3opay | HCKYCCTBEHHOTO | SJICMEHTOB obecreueHUs] U | MCIOJb30BaHUS
- WHTEJUIEKTa W | UCKYCCTBEHHOTO | WMCIIONB30BAHUSA | AJIEMEHTOB
JAHHBIX B | HHTEJUIGKTA U | DJICMEHTOB UCKYCCTBEHHOTO
S7ICMCHTOB MYJbTHICHTPOB | JAHHBIX B | HICKYCCTBEHHOTO | MHTEJUIEKTAa U
MCKYCCTBCHH | pry B | MyJbTHLECHTPOB | MHTCJUICKTa W | JAHHBIX B
oro HCCICIOBAHUAX | BIX B | JaHHBIX B | MYJBTHUIICHTPOB
HHTCJUICKTA H | ¢ GONBIINMM | UCCIEAOBAHMUAX | MYJBTHUIEHTPOB | BIX B
JIAHHBIX B | MaccHBaMu c OOJBINUMHU | BIX B | HCCIIEIOBAHMIX
MYJbTHICHTD | JaHHBIX I | MacCHUBaMH HCCICHOBAHUAX | C OOJIBIIUMU
OBBIX B | pemreHus 3amad | maHHBIX IS | ¢ OOJIBIIMMHM | MacCHBaMH
HccileI0BaH1 npoQeCcCHOHaNp | PEeHmICHHUS 3afad | MacCHBaMHU JAHHBIX IS
X c HOM JeSITeNBHO npodeccHoHanb | TaHHBIX JUI | pelIeHus 3aaad
60715 M HOH JeSTCNBHO pemeHus 3amad | mpoQeccHoHANb
npodeccHoHanb | HOM IesATeThbHO
MaccHBaMu HOU JIesITEIHHO
JaHHBIX IS
pemeHns
3a1a4
npodeccruona
JIBHOM
IEATCIBHO
OIIK-2.1
HUcnonp3yer
CIECIIHATH3HPO
BaHHOE
MIPOTrpaMMHOE
obecrieueHue,
0a3pl  JaHHBIX
npu
MIPOBEICHUM
MIPOU3BOJICTBE
HHOM u
HAYYHO-
HCCIIeIOBATENh
CKOM
JIeATEIIbHOCTH
B obyactu
OHOTEXHOJIOTH
H.
3HaTh He Brageer | meer 3HaeT 3HaeT Ha
0COOCHHOCTH 3HAHUSIMU B | MOBEPXHOCTHBIE | OCOOCHHOCTH BBICOKOM
WCIIONIE30BaHM | o0nacTh 3HAHHSA B | UCIOJNE30BAaHUS | YPOBHE




YpoBeHb OCBOCHHUS

ITnanupyemsie
pE3yIBTATEI Heynosnersopu | YnosnerBopure OueHouHOe
OCBOCHHS TENBHO 3 JIBHO 3 )(0p01u9 ()TanH? cpeacTso
KOMITETEHIHH (MUHHMATTLHBIH (MHHHM&HL%HH (cpenumit) (BBICOKHIA)
HE JIOCTUTHYT) TTOPOTOBEIH)
P 0COOEHHOCTH obacTi CHETHATH3UPOB | OCOOCHHOCTH
CIEIHATM3UPO | UCIIONB30BAaHUS | OCOOCHHOCTH aHHOTO HCIOJIb30BAHUS
BaHHOT'O CHENHANTH3UPOBA | UCHOIB30BaHUSA | IPOTPAMMHOTO CIECTIHAN3APOB
MIPOTPaAaMMHOTO | HHOTO CHENHANM3UPOB | o0ecreueHus, aHHOTO
obecrieueHus, MPOTPaAMMHOTO aHHOT'O 0a3 MaHHBIX MPHU | MPOrPAMMHOIO
6a3 JIaHHEBIX | obOecreueHus, MPOTPAaMMHOTO MPOBEICHUH obecneuenys,
npu 0a3 maHHBIX MpH | oOecreueHuUs, MPOU3BOJICTBCH | 0a3 JaHHBIX MPH
MIPOBEICHUM MPOBEICHUH 0a3 MaHHBIX NpPU | HOH W HAYYHO- | MPOBCACHUM
MIPOU3BOJICTBE | MPOM3BOJACTBEHH | MPOBEACHUU WCCIIEIOBATENbC | MPOU3BOJICTBEH
HHOMU U | Od M HAy4yHO- | IPOU3BOJACTBEH | KO HOM U Hay4dHO-
HAYyJIHO- HCCIIEIOBATENbC | HOW M HAyYHO- | JACATEIFHOCTH B | UCCIIEIOBATEIIBC
HUCCIIeIoBaTeNIb | KO HACCIIENOBATENRC | 00IacTH KoM
CKOM JIEITEILHOCTH B | KOH OMOTEXHOJOTMH | JESTEILHOCTH B
ESITENHHOCTH obmactu JIEITEILHOCTH B obmacTu
B obnacty | OMOTEXHOJIOTHH | o0nacTu OMOTEXHOJIOT U
OHOTEXHOJIOTH OUOTEXHOIOTUHI
u
YmeTs He ymeer Ymeer Ha | Ymeer Ha | YmMmeer Ha
HCII0Ib30BaTh HCIIOJIB30BaTh HU3KOM YPOBHE | CPEIHEM YPOBHE | BHICOKOM
CHELHUATH3UPO | CHEIUATM3UPOBa | MCIOJIB30BATh HCIIOJIB30BaTh YpOBHE
BaHHOE HHOC CHCTHATH3UPOB | CIICUATU3UPOB | HUCIOIB30BaTh
MIPOrpaMMHOE MIPOTPaMMHOE aHHOE aHHOE CICTIHAN3HAPOB
obecrieueHue, obecreueHue, MIPOTPaMMHOE MIPOTPaMMHOE aHHOE
0a3pl JAaHHBIX | 0a3bl MaHHBIX | oOeclieueHue, obecrieueHue, MIPOrpaMMHOE
npu IpY TIpoBelleHNH | 0a3bl  MaHHBIX | 0a3pl  JaHHBIX | oOecreucHwe,
MIPOBEICHUM MPOU3BOJICTBCHH | MpH npu 0a3pl  JaHHBIX
MPOM3BOJACTBE | O M HAY4HO- | NMPOBEICHUU MPOBEICHUH npu
HHOH M | UCCIENOBATENIbC | MPOU3BOJCTBEH | MPOU3BOACTBEH | MPOBEIECHUU
Hay4YHO- KO HOl M Hay4HO- | HOiM M Hay4dHO- | IIPOU3BOJCTBEH
HCCIIeIOBaTeNlb | JACATEILHOCTH B | MCCIEAOBATEIbC | MCCIENOBATENLC | HOW U HAy4dHO-
CKOH obnactu KoM KoM HCCJIEIOBATEIIBC
JESITENHLHOCTH OMOTEXHOJOTHH | IEATEILHOCTH B | JEATEILHOCTH B | KOM
B obnactu obnactu obnactu EITENLHOCTH B
OHMOTEXHOJIOTH OMOTEXHOJOTMH | OMOTEXHOJIOTHHM | 00JacTh
H. OMOTEXHOJIOTHU
Bnanets He BiajeeT | Brnageer B nenom | YcmemHoe u
HaBBIKAMU HaBBIKAMU OTENILHBIMH YCHEIIHOe, HO | CHCTeMAaTHYEeCKO
HCIOJIB30BAHU | MCIIOJIb30BAaHMS | HaBBIKAMM HeCHCTEMaTUyeC | € BJIaJIEHUE
1 CIIEIUAIN3UPOBA | UCTIOJNB30BAaHUSI | KO€  BJaJICHHWE | HABBIKAMU
CIHCIHATM3UPO | HHOTO CHCIHAIM3UPOB | HABBIKAMH HaBBEIKAMU
BaHHOTO MPOTrPaMMHOTO aHHOT'O HaBBIKAMU HCITOJIE30BaHHUS
MporpamMMHOro | obecrieueHws, MIPOTPaAMMHOTO HCTIONB30BAaHUS | CIICIIUATU3UPOB
obecreueHus, 0a3 maHHBIX IpH | oOecreYeHUs, CHEIHANTH3UPOB | aHHOTO
6a3 JAHHBIX | IPOBEACHUU 0a3 MTaHHBIX TPU | AaHHOTO MIPOTPaMMHOTO
npu MPOU3BOJCTBEHH | MPOBEACHUH MPOTPaMMHOTO obecreuenys,
MIPOBEICHUH Off ¥ HAay4YHO- | IPOU3BOJCTBCH | OOCCIICUYeHUs, 0a3 JaHHBIX TPHU
MPOM3BOJICTBE | WUCCIENOBATENIbC | HOM W HaydHO- | 0a3 JaHHBIX NMPH | HPOBEACHUH
HHOM u | Koi HCCIIEI0BATENbC | MPOBEJICHUN TIPOU3BO/ICTBEH
Hay4YHO- JIEATENBHOCTH B | KOH IIPOU3BOJCTBEH | HOM U Hay4yHO-
HcclenoBaTens | 00JacTu JIEATETPHOCTH B | HOM M HAy4YHO- | HCCIIEIOBATENIbC
CKOM OMOTEXHOJOTMU | 00JacTH HCCIIENOBATENBC | KOU
JESITENHbHOCTH OMOTEXHOJOTHH | KO JEATEIILHOCTH B
B obnactu IEITEILHOCTH B | 00yIacTu

OHMOTEXHOJIOTH

obnactu

OMOTEXHOJIOTHU




YpoBeHb OCBOCHHUS

ITnanupyemsie

pE3yIBTATEI Heynosnersopu | YnosnerBopure OueHouHOe

OCBOCHHS TembHO mpHO Xopom(U) OTJII/I‘-IHE) CpeICTBO

KOMITETEHIHH (MHHUMAITEHBIN (MI/IHI/IMaJILI-\I’LII/I (cpenumit) (BBICOKIA)
HE JIOCTUTHYT) TTOPOTOBKII)

u OMOTEXHOTIOTHHI

OIIK 2.3

Anantupyer

AITOPUTMBI

00paboTku

JaHHBIX

9KCTIEPUMEHTO

B pu

MIPOBEICHUH

IIPOU3BO/ICTBE

HHOH 5

Hay4HO-

uccien0BaTesb

CKOH

JIeATEIILHOCTH.

3HaTh: He Braneer | Mmeer 3HaeT 3Haer Ha

CrienaJIn3upo 3HAaHUSIMU B TMMOBEPXHOCTHBIC CIieHuaIu3upoB BBICOKOM

BaHHOE o0nacTu 3HAHMS B | aHHOE yYpOBHE

MpOrpaMMHOE | CIELUAIN3UPOBa | 001IaCTH POrpaMMHOE CIELHATIN3UPOB

oOecrieueHne, | HHOTO CHeUaIn3upoB | oOecrieyeHue, aHHOE

0a3pl JaHHBIX, | IPOTPAMMHOE aHHOTO 6a3pl  JTaHHBIX, | IPOTPaMMHOE

aJanTUpoBaTh | oOecredyeHue, POTrPaMMHOE aIalTHPOBATh obecrieueHue,

H3BECTHBIE 6a3pl  JaHHBIX, | oOecriedeHwe, W3BECTHBIC 0a3pl  JTaHHEIX,

MpOrpaMMHBIE | aZaNTHPOBAaTh 6a3pl  aHHBIX, | IPOrPaMMHbIE aIanITHPOBATh

MPOYKTHI, W3BECTHBIC a/1alTHPOBATh TPOJYKTHI, H3BECTHBIC

JIIEMEHTBI MpOTpaMMHBIE W3BECTHBIC 3JIEMEHTHI MIpOrpaMMHEIC

HCKYCCTBEHHOT | MPOIYKTHI, MpOTpaMMHBIE HUCKYCCTBEHHOTO | TMPOIYKTHL,

O HHTCJUICKTA | BJICMCHTHI IMPOAYKTEI, HUHTCJIJICKTA AJ1A | 3JICMCHThI

JUISL  PELIEHUs] | UCKYCCTBEHHOTO | 3JIEMEHThI pelieHust 3a7ad | UCKYCCTBEHHOTO

3a1a4 MHTEJUIEKTa JJIsl | UCKYCCTBEHHOTO | MpodecCHOHaNb | MHTEJUIEKTa JUIst

npodeccroHan | peuieHus 3aaad | MHTeUIeKTa IJis | HOW peleHust  3anadq

BHOM npodeccroHans | pemieHust 3aaad | AesTebHOCTH npodeccroHab

JESTEIbHOCTH | HOM npodeccnonann HOM
JIeITeIIbHOCTH HOH JeATeIbHOCTH

JIeSITeIIbHOCTH

YMmeTs: He ymeer | Ymeer Ha | YMmeer Ha | YMeer Ha

HCIIOIB30BaTh | WCIIOJIBb30BAThH HU3KOM YpOBHE | JOCTaTOYHOM BEICOKOM

CTIEIMATM3UPO | CHELUANN3UPOBA | UCIIONL30BaTh YpOBHE yYpOBHE

BaHHOE HHOE CHELUAIN3UPOB | UCIIOIb30BaTh UCIIOJIb30BaTh

MPOrpaMMHOe | IPOrpaMMHOE aHHOE CHELUAIH3UPOB | CIEIHAIN3UPOB

obecrieuenne, | obecreueHue, POrpaMMHOE aHHOE aHHOE

0a3pl JAHHBIX, | 0a3bl  JaHHBIX, | oOecreueHue, pOrpaMMHOE IpOrpaMMHOE

aJanTHPOBaTh | AJAaNTHPOBATh 0a3pl  JaHHBIX, | obOecrieueHue, obOecrieueHue,

H3BECTHBIE W3BECTHBIE a/1aliTHPOBATh 0a3pl  J1aHHBIX, | 0a3pl  JJAHHBIX,

MpOrpaMMHbIe | IPOrPaMMHBIE W3BECTHBIE a/1alTHPOBATh a/lanTUPOBATh

TIPOJTYKTHI, TPOJYKTHI, MpOrpaMMHBIE W3BECTHBIE W3BECTHBIC

JJIEMEHTHI JJIEMEHTHI MPOJYKTHI, NPOrpaMMHBIE IIpOrpaMMHBIe

HCKYCCTBEHHOT | UCKYCCTBEHHOTO | 3JIEMEHTBI TIPOJTYKTHI, TIPOJTYKTHI,

0 UHTEIUIEKTa | MHTEIJIEKTa JUISl | HCKYCCTBEHHOTO | 3JIEMEHTHI 9JIEMEHTHI

IJIs  pellleHus | PeIIeHMs 3ajad | MHTEIUIeKTa I | HCKYCCTBEHHOTO | MCKYCCTBEHHOTO

3ama4 npodeccroHany | pemieHust 3aiad | MHTEJUICKTa JUIS | MHTEIUIeKTa JUIst

npodeccronan | HOM npodeccHoHanb | pemIeHus 3a1ad | pemieHds 3amad

BHOHU JIeSITETIBHOCTH HOM npodeccroHans | mpodeccrHoHalb

JEATEIIbHOCTH JIEATEIIBHOCTH HOI1 HOH

JIeSITeIIbHOCTH JeATeIbHOCTH




YpoBeHb OCBOCHHUS

ITnanupyemsie
pE3yIBTATEI Heynosnersopu | YnosnerBopure OueHouHOe
OCBOCHHS TembHO mpHO Xopom(U) OTJII/I‘-IHE) cpeacTso

(MUHEMANTBHBIH | (MHHAMAJIBHBIN (cpenumit) (BBICOKHIA)
KOMICTEHITHH .

HE JIOCTUTHYT) TTOPOTOBKII)
Bnanerts, He BiageeT | Bnameer B nejaoM | YcreuHoe Hu
TPYAOBBIC HaBBIKAMU OTIENBHBIMU yCIIEITHOE, HO | CHCTEMaTHYECKO
JeHCTBUS IPUMEHEHHUS AIIEMEHTaMHI HECHCTEeMaTHIeC | € BIIaJICHHE
Bnaneer CIeLUaIN3UpOBa | HaBBIKAMHU KOS  BIIQJICHUC | HaBBIKAMH
HaBBIKAMHU HHOTO MPUMEHEHHUS HaBBIKAMU MIPUMCHCHHUS
TIPUMEHECHHUS MPOrPaMMHOTO CHEUHUaIN3UPOB | IPUMEHEHUS CICIIAAU3HAPOB
cneuuanu3upo | obecrieueHue, aHHOTO CHELUaIN3UPOB | aHHOTO
BaHHOTO 6a3 JaHHBIX, | IPOrPaMMHOTO aHHOTO MIPOrPaMMHOTO
MIPOTPaMMHOTO | aAaNTHPOBAThH obecrieuenue, MPOTrPaMMHOTO obecrieueHue,
obecrieueHue, HU3BECTHEIC 0a3 JIAaHHBIX, | o0OecleueHue, 6a3 JaHHBIX,
0a3  JaHHBIX, | IPOTPaMMHBIE aJanTHpPOBATh 6a3 JAHHBIX, | aJalTHPOBAThH
aIanTHPOBATh | MPOIYKTHL, WU3BECTHEIC aJTanTHPOBATh H3BECTHBIE
U3BECTHBIC 3JIeMEHTaMHU TIPOTPaMMHBIC W3BECTHEIC MIpOrpaMMHEIC
MPOrPpaMMHBIC | UCKYCCTBEHHOTO | MPOIYKTEHI, TIPOTPaMMHBIC TIPOAYKTHI,
MPOAYKTHI, HUHTCIJICKTA I DJICMECHTaMU IMPOAYKTHEI, JJICMCHTaAMU
JJIEMEHTaMHU peuieHust 3a1ad | MCKYCCTBEHHOTO | AJIEMEHTaMH UCKYCCTBEHHOTO
HCKYCCTBEHHOT | MpOQecCHOHANb | MHTEIEKTa AJIsl | HCKYCCTBEHHOTO | MHTEJUISKTa JUIst
0 HWHTEIUICKTa | HOHM peuieHust 3ajad | MHTeJUIeKTa JUIS | pelleHus 3agad
UL peUIeHHs | ACATEIbHOCTH npodeccroHaNs | pelieHust 3anay | npodeccHoHab
3aaq HOM npodeccuoHans | Hoi
npogeccroHan JIESITEIIbHOCTH HOM JeSITeIbHOCTH
bHOU JIESTeTTHHOCTH
JIeATEIbHOCTH

OIIK-3 CnocobeH pa3pabarbiBaTh
po¢eCCUOHANBHOM JeSITEIBHOCTU

QITOPUTMBI M y4YacTBOBaTb B pa3paboTke mporpamMMm B cdepe cBoeii

OIlK-3.1
YuactByer B
pa3paboTke
AJITOPUTMOB
IpOrpamm,
HCIIOJIb3YEMbIX

B chepe
OMOTEXHOJIOTHH

3HaTh
0COOEHHOCTH
paspaboTku
AJITOPUTMOB
porpaMM,
HCIIOJIb3YEMbIX

B chepe
OHMOTEXHOJIOTHH

YMeThb
NPUHUMATh
y4yacTue B
paspaboTke
AJITOPUTMOB
POrPamMM,
HCIIOJIB3YEMBIX

B cepe
OHMOTEXHOJIOTHH

He BJIAJEET
3HAHUAMU B
obnacTtu
pa3paboTku
AJITOPUTMOB
poTrpaMM,
HCIIOJIb3YEMBIX B
chepe
OMOTEXHOJIOTHH

He yMmeeT
NPUHAMATh
y4acTHe B
paspaboTke
AJITOPUTMOB
pOrpamMM,
UCIIOJIb3YEMBIX B
chepe
OMOTEXHOJIOTUN

HNmeer
MTOBEPXHOCTHBIE
3HAHUS B
obnactu
pa3zpaboTku
AJITOPUTMOB
porpamm,
HCIIOJIb3YEMbIX

B chepe
OHMOTEXHOJIOTHH
VYmeer Ha
HU3KOM YPOBHE
MPUHUMATH
y4acTHe B
paspaboTke
AJITOPUTMOB
porpamm,
HCIIOJIE3YEMBIX

B chepe
OHMOTEXHOJIOT I

3HaeT
0COOEHHOCTH
pa3paboTku
aJITOPUTMOB
porpamm,
HCIIOJIb3YEMbIX

B chepe
OHMOTEXHOJIOTHH

Vmeer Ha
JIOCTATOYHOM
YpOBHE
NPUHUMATh
y4acTHe B
paszpaboTke
AJITOPUTMOB
porpamm,
HCIIOJIb3YEMbIX

B chepe
OHMOTEXHOJIOTUU

3HaeT Ha
BBEICOKOM
ypOBHE
0COOEHHOCTH
pa3paboTku
QJITOPUTMOB
OpoTrpaMM,
HCTIOB3YEMBIX

B chepe
OMOTEXHOJIOTHU

Vmeer Ha
BBICOKOM
YPOBHE
MPUHUMATH
y4acTue B
paspaboTke
AJITOPUTMOB
porpamm,
HCTIOJTB3yEMbIX

B chepe
OMOTEXHOJIOTHU

TecTh,
Mpe3eHTanus,
MpaKTHYeCKas
paborta, ’K3aMeH




YpoBeHb OCBOCHHUS

ITnanupyemsie
pE3yIBTATEI Heynosnersopu | YnosnerBopure OueHouHOe
TEIBHO JTBHO Xopormo OTtnuaHO
OCBOCHHSA . N . . CPEICTBO
KOMITETEHIHH (MUHHMATTLHBIH (MI/IHI/IMaJILI-\I’LII/I (cpenumit) (BBICOKHIA)
HE JIOCTUTHYT) TTOPOTOBKII)
Bnaneer Bnageer Ha
Bnanets He BJIAJEET | OTHEIbHBIMU cpenHeM ypoBHE | YcmenHoe Hu
HaBBIKAMU HaBBIKAMU AIIEMEHTaMHI OTIENEHBIMA CHCTEMAaTHYECKO
pa3paboTku pa3paboTku pa3paboTku AIIEMEHTaMHI € BIaJCHHE Ha
JITOPUTMOB ITOPUTMOB ITOPUTMOB pa3paboTku BBICOKOM
porpamm, HporpamM, porpamm, AITOPUTMOB yYpOBHE
UCIIOJNIb3YEMBIX | MCIOJIB3YEMBIX B | UCIOJB3YEMBIX | IPOrpaMM, pa3paboTku
B coepe | chepe B cdepe | UCNOIB3YEMBIX | alTOPUTMOB
OMOTEXHOJIOTUM | OMOTEXHOJIOTHH | OMOTEXHOJOTHUH | B cdepe | mporpamm,
OMOTEXHOJIOTUHM | MCHOJB3YEMBIX
B chepe
OMOTEXHOJIOTHU
OIIK 3.2 TecTsl,
Ananuzupyer TIpe3CHTAIHS,
U mpeanaraer TpaKTHICCKAas
AITOPUTMBI paboTa, 3K3aMeH
00paboTku
MaccuBa
JaHHBIX  TIpU
pa3paboTke
mporpaMMm B
chepe
OMOTEXHOJIOTH
H.
3Harb:
Metoamyeckue | He Brnageer | Mmeer 3Haet 3Haer Ha
TIOJIXOIbI U | METOANYECKHM MTOBEPXHOCTHBIE | METOINICCKUE BBICOKOM
TCOPETUUCCKUEC noaxoJgaMu )41 3HAHUA 1oaAX0Abl u METOOUYCCKHEC
OCHOBBI TCOPETUICCKUM METOAUYCCKHUX TCOPETUYCCKUE IOAXO0AbI u
aHaiM3a u|Hu OCHOBaMH | TIO/IXOJIOB U | OCHOBBI aHajM3a | TEOPETUUECKHE
npejasaraet aHanmm3a U | TEOPETHYECKHX | MU Tpe[uiaraeT | OCHOBBI aHaH3a
AJITOPUTMBI npejjaraeT OCHOB aHaJIN3a U | AJITOPUTMBI U Ipejiaraer
00paboTKH ANTOPUTMBI mpeiaraet 00paboTku AITOPUTMBI
MaccuBa 006paboTkn AITOPUTMBI MaccHBa 00paboTKn
JaHHBIX ~ OpH | MaccuBa 00paboTkn JTAaHHBIX MpH | MaccuBa
paspabotke JTaHHBIX Ipu | MaccuBa pa3paboTke JIAHHBIX npu
nporpamMmm B | pa3paboTke JIAaHHBIX IpH | TIpOTpaMM B | pa3paboTke
chepe porpamMm B | pa3paboTke chepe porpamMm B
OuorexHosord | cdepe mporpaMm B | OmorexHojoruu | cdepe
. ouotexHosoruu. | chepe OMOTEeXHOJIOTHU
OMOTEXHOIOT U
YMmeTs: He ymeer | Ymeer Ha | Ymeer Ha | YmMmeer Ha
paspabateiBaTh | pa3palbaTbiBaTh | HU3KOM YPOBHE | JOCTaTOYHOM BBICOKOM
METO/IMYECKHE | METOAUYECKHE aHAIM3UPOBATh | YPOBHE ypOBHE
TIO/IXO/TbI U | TOIXOJIBI U | METOANYECKHE aHAJIM3MPOBAaTh | AHAIW3UPOBATH
TEOpeTHYECKHUEe | TEOPETHYECKHUE | MOIXOJBI W | M TPUMEHATh | U TPUMEHSTH
OCHOBBI OCHOBBI aHaJIN3a | TEOPETHYECKUE | METOJIUYECKHE METO/INYECKHE
aHaiM3a U | M TpeiaraeT | OCHOBBI aHAIM3a | ITOJIXOJIBI U | TOIXOJBI "
npeaaraer AJITOPUTMBI W TIpe[ularaeT | TeOPETHYECKHE | TEOpPEeTHYECKUE
AITOPUTMBI 0bpaboTku aJTOPUTMBI OCHOBBI aHAJIM3a | OCHOBBI aHAJM3a
06paboTkn MaccHBa 00paboTkn W TpelaraeT | M Ipenasaraer
MaccuBa JAaHHBIX npu MaccuBa AJITOPUTMBI AJITOPUTMBI
JaHHBIX ~ OpHd | pa3paboTke JTAHHBIX mpu | oO6paboTKH 0b6paboTku
pa3pabotke porpamMm B | pa3paboTke MaccHuBa MaccuBa




YpoBeHb OCBOCHHUS

ITnanupyemsie
pE3yIBTATEI Heynosnersopu | YnosnerBopure OueHouHOe
TEJIEHO JBHO Xoporo OtnmaaO
OCBOCHUS . . o o CPEACTBO
KOMITETEHIHH (MUHHMATTLHBIH (MI/IHI/IMaJILI-\I’LII/I (cpenumit) (BBICOKHIA)
HE JIOCTUTHYT) TTOPOTOBKII)
mporpamMmm B | cdepe IporpamMm B | JTAHHBIX IpH | JaHHBIX pu
chepe omotexHonorun | chepe pa3paboTke pa3paboTke
OMOTEXHOJIOTH OMOTEXHOJIOTHH | TIPOTPaMM B | mporpaMm B
u chepe chepe
OMOTEXHOJOTUN | OMOTEXHOJIOTHH
Buageer He Birazeer | Bmageer B nenoM | YcnemHoe u
HaBBIKAMU HaBbIKAMHU OTAEIbHBIMU yCIIEIHOE, HO | CHCTEMaTHYeCKO
pa3paboTku pa3paboTku 3JIEMEHTaMHU HecucTeMaruyec | e BJIajIcHUE
METOIMYECKIX | METOANYECKHX pa3paboTku KOE€  BJIaJeHHE | HaBBIKAMHU
MOJXOJ0B U | MOAXOIOB U | METOAMYECKUX HaBBIKAMHU pa3paboTku
TEOPETHYECKHUX | TEOPETHUECKHX | IOAXOMO0B u | pa3paboTku METOIUYECKUX
OCHOBBI OCHOB aHaJM3a U | TEOPETHUECKUX | METOIMYECKHUX MIOJXOJ0B "
aHanM3a u | mpeanaraer OCHOB aHAJIN3a U | IOAXO/O0B U | TEOpPETHYECKUX
npeaaraet ITOPUTMBI npeaaraeT TEOPETHUYECKUX | OCHOB aHAIN3a U
AJITOPUTMBI 00paboTku AITOPUTMBI OCHOB aHaNW3a U | Tpejlaraet
00paboTKH MaccuBa 00paboTku npejsaraeT QITOPUTMBI
MaccuBa JIAHHBIX npu | MaccuBa AITOPUTMBI 00paboTku
JaHHBIX  OpHU | pa3paboTke JTaHHBIX npu | 00paboTKH MaccuBa
pa3pabotke porpaMMm B | pa3paboTke MaccuBa JaHHBIX npu
nporpamMMm B | chepe nporpamMmm B | TAaHHBIX npu | paspaborke
chepe O6uotexHonorMM | cdepe pa3paboTke porpamMm B
OMOTEXHOJIOTH OMOTEXHOJOTUH | TPOrpaMM B | cdepe
u chepe OMOTEXHOJIOTHU
OMOTEXHOIOTUH
OIIK 3.3
Hcnonszyer
pa3paboTaHHEI
€ AITOPUTMBI U
porpamMMbl B
TIPOMU3BOJICTBE
HHOM u
Hay4HO-
uccie0BaTesb
CKOH
JIeSTEILHOCTH.
3Hatb: He Bnaneer Nwmeer 3Haer 3Haer Ha
MCTOANYCCKUEC METOJHUYECCKUMHU [IOBEPXHOCTHbIE MCTOAUYCCKUC BBICOKOM
TIOIXOJTBI M | [oxxoqaMu i SHAHUS TIOJIXOJIBI U | ypoBHE
TEOPETHHECKHE | 1ooerymocinM | paspaboTi TEOPETHYECKUE | METOJMYECKUE
OCHOBBI OCHOBBI HOAXOBI u
pa3paboTku H OCHOBAMMU METORMECCIHX pa3paboTku TEOpEeTHYECKUE
anroputmop u | Pa3padoTku TOAXOMI0B 1 AITOPUTMOB U | OCHOBBI
nporpamMm B | &JITOPUTMOB U TCOPETUICCKUX nporpamMm B | pa3paboTKu
MPOMU3BOJCTBE | MPOrpamM B OCHOB MPOM3BOJICTBEH | alTOPUTMOB U
HHOH 1 | MpOM3BOACTBEHH | pa3paboTKu HOHl M HAy4HO- | HPOrpaMm B
Hay4HO- Oif M HAYHHO- ANFOPHTMOB 1 MCCIIEN0BATENbC | MPOM3BOJICTBEH
uccienoBaTesb KOM HOH W Hay4yHO-
. UCCJIEJIOBATENIbC | MPOTPaMM B

CKOH - JIeSITeIIbHOCTH. HCCIIeI0BATEIbC
nestensHoctr. | KOU TpOU3BOJICTECH Koii

JIeSITeIIbHOCTH. HOM U Hay4YHO- TeSTeNbHOCTH.

HCCIIE0OBATEIIBC
KoM




YpoBeHb OCBOCHHUS

ITnanupyemsie
pE3yIBTATEI Heynosnersopu | YnosnerBopure OueHouHOe
TEIBHO JTBHO Xopormo OTtnuaHO
OCBOCHHSA . N . . CPEICTBO
KOMITETEHIHH (MUHHMATTLHBIH (MI/IHI/IMaJILI-\I’LII/I (cpenumit) (BBICOKHIA)
HE JIOCTUTHYT) TTOPOTOBKII)
YMers: JIeATEIbHOCTH. Ymeer Ha | YMmeeT Ha
paspabaTbIBaTh JIOCTaTOYHOM BEICOKOM
METOJUYECKHE YpOBHE YpOBHE
TOTXO/TBI u | He ymeeT pa3pabateiBaTh | pa3pabaThIBaTh
TeopeTHyeckue | pa3padaThIBaTh Ymeer Ha | METOIUYecKue METOJYECKHE
OCHOBBI METOAUYECKHE HHU3KOM YpOBHE | HOAXOMBI U | MOIXOJBI u
pa3paboTku MOJXOJIBI U | aHAJTM3UPOBATh | TEOPETHUYECKHE | TEOPETUUECKUE
AITOPUTMOB U | TEOpETHUYECKHE | pa3padaThiBaTh | OCHOBBI OCHOBBI
IporpaMM B | OCHOBEI METOIUYECKHE pa3paboTku pa3paboTku
MIPOM3BOJICTBE | pa3pabOTKU TIOTXOTBI U | QITOPUTMOB U | alTOPUTMOB U
HHOH U | aITOPUTMOB W | TEOPETHUYECKHE | NMPOTPaMM B | IpOTpaMm B
Hay4IHO- IporpamMM B | OCHOBBI MPOM3BOJICTBEH | MPOU3BOJCTBEH
HCCIIeI0BATeNb | MPOM3BOJACTBEHH | pa3pabOTKH HOM M Hay4yHO- | HOM U Hay4HO-
CKOif O W HaydHO- | alTOPUTMOB ¥ | UCCIEIOBATENbC | HCCIICAOBATEIBC
JEATENBHOCTH. | UCCIENOBATENLC | MPOrpaMM B | KOH KO
Koif MPOU3BOJICTBEH | AEATEIBHOCTH. JeSITeIbHOCTH.
IEeSITCIILHOCTH. HOH M Hay4HO-
uccinenonarensc | B nenoM | Ycnemsoe u
Bnaneer KOM yCIIEIIHOe, HO | CHCTEMaTH4YeCKO
HaBBIKAMH JIESITETIBHOCTH. HecucTeMaTuiec | e BIIaJICHUE
pa3paboTku He BIIaJI€eT KOe  BIIQJICHHE | HaBBIKAMU
METOJIMYCCKUX | HaBBIKAMU Brnaneer HaBBIKAMH pa3paboTkn
IIOJIXO/I0B U pa3paboTku OT/CTbHBIMU pa3paboTku METOIUYECKHUX
TEOPETHYCCKUX | METOIUYECKHX JJIEMEHTaMU METOIUYECKIX TIOJIXOJI0B "
OCHOB HOJIXOI0B U | HaBBIKAMHU MOZXO0I0B U | TEOPETHYECKUX
pa3paboTku TEOPETHYECKUX | pa3paboTKu TEOPETHUYECKUX | OCHOB
QITOPUTMOB U | OCHOB METOJIUYECKUX OCHOB pa3paboTku
porpamm B pa3paboTku MOJXO0I0B u | pa3paboTku AITOPUTMOB |
MPOM3BOJCTBE | QITOPUTMOB U | TEOPETHYECKHX | aTOPUTMOB M | IpOrpamMMm B
HHOU U poTpaMM B | OCHOB porpaMm B | IPOM3BOJCTBEH
HayJIHO- MIPOM3BOJICTBEHH | pa3pabOoTKu MIPOM3BOJICTBEH | HOM M Hayd4HO-
uccienoBaTedb | O M HAy4HO- | aJirTOPUTMOB W | HOW M Hay4yHO- | UCCIIEJOBAaTENIbC
CKOIf HCCIIeIOBATENIbC | MPOTPaMM B | HCCIEIOBaTeNbC | KO
JIeATeIbHOCTH. | KOM MIPOU3BOJICTBEH | KOM JIeATeIIbHOCTH.
JIeITeIILHOCTH. HOH M Hay4YHO- | JAESTEIbHOCTH.
HCCIIEOBATEIBC
KO
JIESITETHHOCTH.
7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUA MJIH HHbIE MaTepHAJIbI,

HeoOXoaAMMBbIe VI OLEHKH 3HAHUM, YMEHHUH, HABBIKOB, XapaKTePH3yOUIHUX

JTranbl popMUPOBaHUA KOMIIeTeHUMH B nipouecce ocsoenusi OITIOII BO

7.3.1 Ouenounsle cpeacrpa nmo komnerennun OIIK-2  Cnocoben

pOTrpaMMHBIE  MTPOAYKTHI,

9JICMCHTBI

poeCCHOHAIBHON e TENHHOCTH

7.3.1.1 JIas Tekyiero KOHTpoJs no komnerenuun OITK-2
UCIOJIb30BaTh CIEHUATN3UPOBAHHOE MPOrpaMMHOe obecriedeHre, 0a3bl JaHHbBIX, alalTUPOBATh
U3BECTHBIE MPOTPaMMHBIE MPOAYKTHI, 3JIEMEHTbl MCKYCCTBEHHOI'O WHTEJJIEKTA JJIs pelIeHUus

3aaad HpO(I)CCCI/IOHaHBHOﬁ JACATCIIBHOCTHU

Crocoben

HCII0JIb30BaTh
CIIENMaTM3UPOBAHHOE TMPOTPAaMMHOE OOecrieueHne, 0a3bl JaHHBIX, aIalTHUPOBATh HM3BECTHHIC
HMCKYCCTBEHHOTO HWHTEJUIEKTa JUIsl pElIeHHUs 3aaad




Tembl npe3eHTalU

DKOJIOTHYECKHUE aCTIEKThl COBPEMEHHOU OMOTEXHOIOTHHU

Pa3BuTie OMOTEXHOIOTHH.

MupoBasi SKOJIOTHYECKast CUTYyaITusI.

buocdepa 1 MecTo B Hell UEIIOBEUECTB.

3arpsi3HEHUE arpO’KOCUCTEM PATUOHYKIUIAMH.

Ponp OMOTEXHOJIOrMH IJIS CEIbCKOr0 X03SIHCTBA.

['eneTnyeckas HHKEHEPHSI.

OKOJIOrMYCCKHUE TOCICACTBUS.

TpaHcreHHbIE OpraHU3Mbl — SKOJIOTHYECKUE TIPOOIIEMBI.

10. [IpuuuHBl pe3koro w3MeHeHHst cpeabl Ha 3emuie. DakTopbl KaTacTpoPUIECKOro
W3MEHEHUS cpeibl Ha 3emiie

11. Apantarus. OCHOBHBIC TUITBI U3MEHEHUH Cpeibl 00UTaHUs. DKOJIOTHYECKasi BAICHTHOCTb.
12. B3anMocBs3u sK00rnYecKux KOMIoHEHTOB. bruocdepa u uenosek. [Ipupoausie Oara

CoNoA~WNE

IIpakTuyeckue padboTbI:

[Tpaktuueckass padora Ne 1. O6mme moustus. Mcropust buomndopmaruku. Mecto
O0nonH(OpPMATUKH B COBPEMEHHBIX HCCleOoBaHUAX. OCHOBHbBIE MOJEKYISIPHO OHOJIOTHYECKHE
MOHATHUS HEOOXOIUMbIC [T Kypca. buosormueckue Gaswel maHHbIx: Swiss-prot, Uniprot, EBI,
NCBI. (2 u)

[TpakTryeckoe 3ansitre Ne 2. OCHOBHBIC 0a3bl TaHHBIX (2 9)

[Mpaktrueckoe 3ausatre Ne 3-4. [TapHoe BrIpaBHUBAHHUE MMOCIeI0BaTEeIbHOCTEH (4 )

[Mpaktrueckoe 3anstue Ne 5-6. Pabora ¢ mporpammamu BLAST (4 u)

[Ipaktnueckoe 3ansatue Ne 7. MHOXXECTBEHHOE BbIPaBHHBAHHE IOCJIEIOBATEILHOCTEN
(29

[Mpaktrueckoe 3ausatre Ne 8. MonekyspHas 3Bostoius, punorenus (2 4)

TecTupoBanme

TecroBbie 3aanus no qucruiuinie «bruonHdopmaTrkay BKIIOUEHBI B 0a3y TECTOBBIX
3a7laHUN.

IIucbMeHHOe TecTUPOBaHME

ITucbMeHHOE TECTHPOBAHUE pacCMaTPUBACTCS KaK pyOSKHBIH KOHTPOJIb YCIIEBAEMOCTH U
MPOBOAMTCS MOCIIE€ U3YUEHUS ONPEEIIEHHOTO pa3/ieia AUCIUILITNHBL.

BapuaHTbI TECTOBBIX 3a/laHUI NIPUBEIEHBI HUXKE.

1. IIpoBepka mpaiiMepoOB BBINOJHSAETCA B

BLAST

CLUSTAL

CD SEARCH

* OLIGOCALC

2. Co3panue npaiiMepoB OCYIIECTBIIAETCS P TOMOLIU

ClustalOmega

BLAST

CLUSTAL W

*Primer3

3. IIpoBepka npaiiMepoB BHITTOIHAETCS B

[OLIGOCALC]

4. Coznanue nmpaiMepoB OCYIIECTBIISIETCS PU MOMOIIA

[Primer3]

5. Kakue qHe nmocieoBaTeIbHOCTH UCIIONIb3YIOTCS U1 OapKoIupoBaHus OakTepuii?

*16S rRNA

MukpocaremmTsl



TpaHcno30HbI

MuHucaTeIUTHI

6. HanGonee ynoOHBIN crIOCO0 XpaHUTh MUKPOCATEIIUTHBIE JAHHBIE TIO COPTaM
pacTeHuit

Word

*Excel

Power point

fasta

7. Yto siBiIsleTCS TEHOMHBIM Opay3epoM

* Ensembl Plants

MEGA

OligoCalc

Primer BLAST

8. HazoBute dpopmar xpanenus nocieaoarenpHocTei [JJHK

Newik

*Fasta

Word

Notepad

9. ANropuT™ yCcTaHOBJICHUS (DUIIOTEHETHYECKOTO TIOJIOKEHUS OaKTepuit

BLAST

* MOLE-BLAST

CD-SEARCH

ClustalOmega

10. BeipaBHUBaHKE M1OCIEI0BATEILHOCTEN IPOU3BOAUTCS B

Primer BLAST

* CLUSTAL W

AUTOCAD

SNaSp

11. Ilouck koHcepBaTUBHBIX nocienoBatenbHoctei JJHK npousBoaurcs B

BLAST

*CD SEARCH

Nucleotide

Opera

12. ITonck cX0K1UX aMUHOKHUCIIOTHBIX MOCJIEI0BATEIIBHOCTEN BBIIOJIHSIOT B

BLAST

* Protein BLAST

Primer BLAST

MOLE-BLAST

13. Mertoa HeB3BelIeHHBX NapHbIX rpynn B nporpamme MEGA X HasbiBaeTcs

* UPGMA

Neighbor-Join

Maximum likelihood

Maximum parsimony

14. Kakue qHe mocie1oBaTeIbHOCTH CHIONb3YIOTCS 17151 0apKOAMPOBaHUs OaKTepHii?

[16S rRNA]

15. Haubonee yno6HbIH cr10cOO XpaHUTh MUKPOCATEIUIUTHBIE IaHHBIE 10 COPTaM

pacTeHuit
[Excel]

7.3.1.2 JIast npomMeKyTOYHOro KOHTPoJist o komnerenuun OIIK-2  Crnocoben
UCIIOJIb30BATh CIICIMAIN3UPOBAHHOE MPOrPaMMHOE oOecrieueHne, 0a3bl TaHHbIX, aalTHPOBAThH



N3BCCTHBIC HpOFpaMMHBIC HpOILYKTBI, BJICMCHTBI I/ICKYCCTBGHHOFO HWHTCIIJICKTA IJIA peLHeHI/IH
3a71a4 Mpo(ecCHOHATBHOM JIeATEIIBHOCTH

Bonpocsl k 3auery

1. Jlaiite onpenencHue OMOMH(POPMATHKH.

2. Kakyto naTy MOXHO CUMTaTh JaTOW BbLAENEHUS OHMOMH(OPMATUKH B OTIEIbHYIO
Hay4yHYI0 00J1acTh, U 104YEMY?

3. [loueMy 10  HACTOALIETO  BPEMEHM  HET  OOLIECHPUHATOTO  OINpEAeTICHUS
ouonHpOpMaTUKU?

4. B uéM cocTouT 0COOEHHOCTh OMOMH(OPMALIMOHHBIX JaHHBIX MO CPABHEHUIO C IPYTUMHU
(HEOMOIOTUYECKUMU ) TAHHBIMHE?

5. Uro Takoe CEKBEHMpPOBaHME M KaKyl0 pOJIb HMIpaeT CEKBEHHUPOBAHHE B
ououndopmaruke?

6. I'ne xpansaTcs 6nonHbOpMaIMOHHBIC JaHHBIC?

7. Kakue Tpu KOMITOHEHTa BKJIFOYAeT B ceOs mpenaMer ononHdopMaTuku?

8. KaxkoBsl nienmu ouonndopmaTuku?

9. Kakue 3amauu cTOST nepe OMOMH(POPMATHKOMN?

10. B xakux BuAax AeATEIbHOCTH peaian3yercs rnpeaMer ononHpopmatuku?

11. Kaxkwue aBa pa3auYHbBIX aHATHTHYECKUX HAIIPABJICHUS CYIIECTBYIOT B paCIIH(PPOBKE

12. OuoJIOrHYecKuX I0Ciea0BaTeIbHOCTEN?

13. Kakyro poib Urpaet aHajinu3 rOMOJOTHYECKHX ITOCIIC0BATEILHOCTEH B paciiu(poBKe.
buonornueckoit nadopmarun?

14. Kakum oOpazom OuomH(popmMaThKa CHOCOOCTBYET pa3pabOTKe JICKApPCTBEHHBIX
npernaparoB?

15. Tlepeunciure MEIUIIMHCKUE TIPUMEHEHUST OMOMH(POPMATHKH.

16. Kaxkue o6mactu 6MonH()OpMaTUKH HYKJAIOTCS B 3alIUTE UHTEIEKTYallbHOM

17. coGcrBennoctu?

18. Kakue ™meTonbl T€HOMUKM M TPOTEOMUKH HYXAAIOTCS B TMATEHTHOW 3amuTe, U
nouemy?

19. B uém cxoactBo u paznuune [P-aapeca koMnproTepa U €ro TEKCTOBOTO HMEHH B

20. mepapxu4eckoil cucteme

21. nmomeHHBIX NUMEH?

22. Kax 3ammcheIBaeTCs MOCiIeI0BaTeIbHOCTh Oenka B popmare FASTA?

23. Yo Takoe GI-HOMEp?

24. Yto takoe EMBnet u kakoit Opay3ep UCTIOIB3YETCs B 3TOU ceTh?

25. Uto Takoe SRS (SequenceRetrievalSystem) u B kakoii ceTH OHa HCIONb3yeTCs?

26. Uto takoe NCBI u kakoii Opay3ep HCHOIB3yeTcs IS TIOMCKA B CeTH 0a3 JaHHBIX
NCBI?

27. Yto Takoe Entrez u B Kakoi CETH OH HCIIOJIB3yeTCs?

28. UTto Takoe KOHTHUT?

29. B 4éM cocTOMT mapaJoKCabHOEC pa3jINuve MPOTCKAHHS IMPOIECCOB TPAHCIANUN H
dbonaunra 6enka?

30. Anamuzom KaKHX TpEX WH(GOPMAITMOHHO-YIIPABIISEMBIX MIPOIIECCOB
MPEUMYIIECTBEHHO 3aHUMaeTcs OnonHdopmaTuka?

31. UYro Ha3pIBaeTCs BRIPABHUBAHWEM OHMOJIOTHYECKUX MOCIIEIOBATEIHHOCTEH?

32. Kakue Tpu TuIa U3MEHEHUH MPOUCXOMAAT B MPOIIECCE IBOTIOIMOHHOTO PACXOKICHHS
MOCJIEIOBATEILHOCTEH OT 0011Iero mpeaka?

33. Ilpenmer u 3anaun OMOMH(POPMATHKH.

34. Metoauka IpoBEACHHS aHATM3a TOCIICI0BATSIIBHOCTEH.

35. ObnacTu U3y4eHHs «HOBOI» OMOMHGOPMATHKHY.

36. 3amaunm MEAWIIMHCKOW HH(OPMATHKH.

37. O6nacTb U3y4yeHUs: XeMOUH(DOPMATHKH.



38. AHanu3 reHeTHYeCKUX MOCIIeI0BATEILHOCTEH.
39. BeruucnurenbHas 3BOJIIOLUOHHAS. OMOJIOTHS.
40. Omnenka OMOIOTHYECKOTO Pa3HOOOpa3HsL.
41. OcHoBHbBIE OMOMH(POPMAIIMOHHBIE TIPOTPAMMBI.
42. buonHdopmaTruka U BHIYUCIUTEIbHAS OUOJIOTHSI.

7.3.2 Ouenounble cpeacrsa no komnerenuun OIIK-3  Cnocoben pa3pabarbIBaTh
QITOPUTMBl M YYacTBOBaTh B pa3pabOTKe mporpaMMm B cdepe cBoel MpodecCHOHATBHOM
JeSITeIbHOCTH

7.3.2.1 Ins Tekyumero KoHTpoJis mo kommnerenuun OITK-3 Cnocoben
pa3pabaTbiBaTh QJIrOPUTMBI M YYacTBOBaTh B pa3paboTke mporpaMMm B cdepe cBoei
npodeccHoHaTbHON AeATETPHOCTH

Tembl npe3eHTanU

MornekynsipHble TpaduKH.

Marpuribl aMUHOKHCIIOTHBIX 3aMEH.

I'enernueckas kapra.

I'eneTHueckue MapKephl.

CemanTuka nHGOpPMALIUH.

MHOXeCTBEHHO BbIpaBHHE.
Bbuonorudeckue mocieaoBaTenbHOCTH
COopka reHOMOB U BbIpaBHUBAHUE
MHororpansuku BopoHnosa.
0. Hcropus nosineHne 6MOMH(GOPMATHKH.
11. Kontur
12.  JloxasbHOE BbIpaBHUBAHUE IOCIIEOBATEIBHOCTEH:
13.  Mapupyt B oprpade
14, CexHeBHpOBaHUE
15.  KonBepcus 0TX0[10B )KHBOTHOBOJICTBA B OMOras.
16. JlpeBO KOMIBIOTEPHBIX HAYK
17. ®opmupoBaHue U pa3BUTHE JenapTaMeHTa OUOJIOTUH
18. TlonuHeHachIIEHHbIE )KUPHbIE KUCIOThI KaK CUTHAJIbHBIE MOJIEKYJIbI
19. WuBectuiuu B 6MoTeX M OMOUH(POPMATHKY

BOoo~NoOR~WNE

IIpakTH4eckue padoTsbI:

[MpakTrueckoe 3ausaTre Ne 9. AHAJIN3 SKCIIPECCHH T€HOB, MUKPOYHITBI (2 1)

[Tpaktuyeckoe 3anstue Ne 10-11. M3yuenue cTpyKTypbl U GyHKIMHA OenKoB (4 1)

[MpakTrueckoe 3ausTre Ne 12. MonekyasipHbIii TOKHUHT (2 1)

[Tpaktuyeckoe 3anstue Ne 13-14. Ilpeackasanue CTpykTypbl U GyHKIUN 6enaKoB (4 9)
[MpakTrueckoe 3ausTre Ne 15. MccnenoBanue CI0KHBIX MUKPOOHBIX cO00MIEeCTB (2 1)
[Tpaktuyeckoe 3anatue Ne 16-17. I'padpbl kak OCHOBa Ul KJIaCCOB JITOPUTMOB MO COOpKE U
KaptupoBanus (4 1)

[Tpaktuyeckoe 3anstue Ne 18. AIropuT™bl MOMCKa SMUCTATUYECKUX B3aUMOACHCTBHH (2 U)
[TpakTraeckoe 3anstue Ne 19-20. MaremaTtndeckue METOIbI OMOJIOTHYECKUX WCCIIeIoBaHMH. (4
4)

[Mpaktdeckoe 3anstre Ne 21-22. banku nocienoBaTebHOCTEH Onomommepos (4 9)
[TpakTideckoe 3ansaTue Ne 23 MeTo MOJETUPOBAHUS IO TOMOJIOTUSAM (2 )

[Tpaktdeckoe 3anstue Ne 24. MonekynspHas MeXaHHKa Kak 00bekT ononHpopmMaTk. (2 1)
[Tpaktuyeckoe 3anstue Ne 25-26. ANrOpUTMBI HCIIOIB3yEMBbIE JJIst MOAECTUPOBaHUS (4 1)
[TpakTueckoe 3anstue Ne 27. Cyrb Oellok OCJIKOBBIX B3aUMOJIeHCTBUI. J[laHHBIC IS
oCcTpoeHue ceTeil Oelok  OenKoBbIX  B3auMmojeicTBuil. OTceB  JONKHOMOJIOXKHUTEIbHBIX


http://www.myshared.ru/slide/193155/
http://www.myshared.ru/slide/205480/
http://www.myshared.ru/slide/840678/

B3aUMOJICUCTBUH. (2 )

[Tpaktuueckoe 3amsTHe No 28-29. AnropuTMbl TOCTPOCHHS (UIOTEHETHYECKUX JCPEBHEB
(MeToIbI MaKCUMAIBHOTO MPaBIONIOANONS, MaKCUMaIbHOU mapcuMmonuu, Neighbour Joining). (4
4)

[Tpaktudeckoe 3anarue Ne 30. Tunbl MeTareHOMHOH Kiaccu(UKaLUU: 110 COCTaBy, (PUIOTCHHH,
rubpuanbie  anroput™Mbl. [loHsATHe omepanuoHHON TakcoHoMuueckord emauHHIB  (OTU).
Paccrostare UniFrac. Mepsl anba- u 6era-pasHoodpasus. (2 9)

TecrupoBanue
TectoBble 3a1aHUs IO TUCHUIUIUHE «DKOJIOTUYECKas OMOTEXHOIOT s BKIIIOUEHBI B 0a3y
TECTOBBIX 33/1aHUIl B KOHCTPYKTOPE TECTOB alallTUBHOM CTPYKTYpbI TecTupoBaHus (MHauro).
ITncbMeHHOe TeCTHPOBAHUE
[TucbMeHHOE TECTUPOBAaHUE pPacCMAaTPUBACTCS KaK PyOESKHBI KOHTPOJIb YCIIEBAEMOCTH H
MIPOBOAMTCS IOCIIE U3YUEHHUS ONPEEIIEHHOT0 pa3/elia AUCIUILTHHBL.
1. ®yHKIUSAMA BHUMAHHSA SBISIFOTCS:
#oOHapy)KeHHe CUTHaJa
#u30upaTebHOE BHUMAHUE
#pacnpenenéHHOe BHUMAHUE
HCKaXXCHHE
2. B 3aBUCUMOCTH OT HAJIMYHsI CO3HATEIHLHOTO BHIOOPA HATIPABJICHUS M PETYJISIIUH BBLICISIIOT
CJIEyIOIINE BUbl BHUMAHUS:
#IIpousBonbHOE
HenpoussosabsHoe
#IlocnenpousBosibHOE
3. K cBoiicTBamM BHUMaHHsI OTHOCATCS:
#HampaBJIECHHOCTh, 00BEM, pacrpeieIEHHOCTh, COCPEIOTOUYEHHOCTD,
H#UHTEHCUBHOCTh, YCTOWYMBOCTD U MIEPEKIIFOUAEMOCTD
Pa3HOIUIAHOBOCTb, PE30HEPCTBO
pPaccestHHOCTh
4. KoHneHTpanus BHUMaHUS 3TO —
*ynep:kaHue BHUMaHUs Ha KAKOMJINOO 0ObEeKTe
3TO KOJIMYECTBO OOBEKTOB, KOTOPBIE OXBATHIBAIOTCSI BHUMAHHEM, OJJHOMOMEHTHO,
OJIHOBPEMEHHO
PAacCesHHOCTb , HEYCTOMYUBOCTh
Pa3HOIUIAHOBOCTb, PE30HEPCTBO
CHIDKEHHE BOCTIPUATHS MIPEIbIBISEMOTO 00bEKTa
5. Y MoJienu BHUMaHHUS C OTPaHUYEHHBIMH BO3MOYKHOCTSIMH MOKHO BBIJICIUTh TaKHE CBOMCTBA!
*Nudopmanys oT pa3HbIX pa3ApaxuTeneil KOHKypUpyeT U CO3JaeT MOMEXHU APYT i Apyra.
JlBa nena MOXKHO J1e1aTh OJJHOBPEMEHHO MOKa He JI0MJ1eM JI0 ITPEesIOB BOZMOKHOCTH
00paboTKH.
[TporcxoauT BbINaIeHHE BOCIPUHUMAEMOI0 00bEKTa
Pe3ynbTaThl BRIOTHEHNS KaKOTO-IMOO0 U3 33/IaHUH YXY/IIIATCS, €CITH MBI IPEBBICHM
UMEIOIIMECS] BOBMOKHOCTH MPpH 00paboTke HH(OpMAILIHH.
Pecypcel pacnpenenstorcst THOKO, U pa3IpakUTEIN MOTYT MEHSITh 3TO pacrpeziesieHue.
6. OCHOBOITOJIO’)KHUK MOTOPHON TE€OPUU BHUMAHUSL:
*T. Pubo
3alI0MHHAaHUE;
3a0bIBaHME
napamMHe3us;
7. AHOManpHOE 000CTPEHNE aMSTH 110 CPABHEHHUIO C HOPMAJIbHBIMU OKA3aTeNsAMU:
TUIIOMHE3HS;
aMHE3HS,;



napaMHe3Hs;

*rUnepMHe3Hs;

8. IIporecc HaKOIUJICHHSI MaTepHalia B CTPYKTYPE MaMsITH, BKIIFOUAIOIIUI €T0 mepepadoTKy 1
YCBOCHHUE:!

3alIOMUHAHUC;

y3HaBaHMUE;

*XpaHeHue;

3aIevaTiieHue;

HET BEpHOTO OTBETA.

9. 'mnoMHe3Ms 3TO:

JIO’KHBIE WM UCKAKEHHbIE BOCTIOMUHAHMS, & TAKKE CMEILIEHHE HACTOSAIIETO U MPOIILIOTO,
peanbHOTO M BOOOpakaeMoro;

AHOMAaJIbHOE 00OCTPEHNE MaMSTH 110 CPABHEHUIO C HOPMAITBHBIMU TIOKA3aTEIISIMU;
MOTEPsI MaMATH Ha COOBITHS PAHHETO JICTCTBA;

*ocaabieHue maMsITu,

10. Ypu paboThI MOCTY)KUIIN HAYATy U3YYCHHS TTAMATH KaK JeATEIbHOCTH:

A. bune;

A. H. JleoHTneB;

A. A. CMupHOB;

*11. XKane;

11. PeMuHHUCIIEHIIUA 3TO:

HEIPOM3BOJIHLHOE 3aIIOMUHAHUE;

3a0bIBaHNE HH(DOPMAIIMH CO BpEMEHEM;

MTHOBEHHOE 3arieyaTICHHEe HHPOPMAIIHH;

**HessBHAS 1IUTATa, IUTUPOBAHKE 0€3 KaBBIUCK

12. Kakast namsTh COXpaHseT CTUMYJIbHYIO HH(OPMAIIMIO, BOZHUKAIOIIYIO TIPU BO3/ICHCTBUU
CTUMYJIOB Ha OpraHbl 4YyBCTB:

cJIOBECHAS

JIOTYECKas;

SMOIIMOHAIIbHAS;

*CceHcopHas;

13. [Icuxomoruveckuii mpoiecc, CBI3aHHBIN ¢ TOMCKOM U OTKPHITHEM HOBBIX 3HAHUI Ha OCHOBE
TBOPYECKOM IEUCTBUTEIBHOCTH YEJIOBEKA ITO:

BHUMAaHHC;

*MBIIIJIEHHE;

9THKA;

JIOTUKA;

14. Jins penieHus CI0KHONW MBICTUTEILHOM 3a/1a4i HEOOXOAUMO:

WHTEJIIEKT

pelIeHe 3aJa4M MyTEM PEIICHHs MPEIbIAYIINX CI0XKHO PEIIaeMOn 3a1aun
YMeJIO BBIOpATh MyTH pelIeHus ™

HET BEpHOTO OTBETA.

15. AGcTpakTHO TOTHYECKOE MBIIIIEHNUE TOXKI€CTBEHHO:

MPAKTUYECKOMY MBIIIIJICHUIO

*MOHATHIHOMY MBIIIIJICHUIO

00pa3HOMY MBIIUICHUIO HATJISTHO IEHCTBEHHOMY

KOHKPETHO TIPEJIMETHOE MBIIIJICHUE

1. Jlornueckuili npueM ONpENeNeHUs IOHATUA, KOIJAa €ro pasjlaraloT IO IpU3HAKaM Ha
COCTaBHbBIE YACTH, YTOOBI TAKUM 00pa30OM cJieNaTh M03HABaHKE SICHBIM B MOJIHOM 00BEME 3TO:
CUHTE3;

*aHaIu3;



abCcTpakius;

00001IeHHE;

WHIYKIIHSL.

2. AGcTpakumsi 3TO:

JIOTHYECKUI MPHEM OIpECIICHUs MOHATHSA, KOT/Ia €r0 pa3jaraioT Mo MpHU3HAKaM Ha COCTAaBHBIC
4acTH, YTOOBI TAKUM 00pa30M c/iesiaTh TO3HABAHUE SICHBIM B MIOJTHOM 00BEME;

3TO OJIHA U3 KIFOYEBBIX ONEpAIHii, OCYIIECTBISIEMbIX YEIOBEKOM IPHU MO3HAHHH OKPYXKAIOIIEro
Mupa, cedsi caMoro U IPYyrux JIOACH;

BBIJICJIEHUE YAaCTHOTO U3 OOIIETO.

*OTBIIEUEHHE B Ipollecce MO3HAHMsI OT HECYIIECTBEHHBIX CTOPOH, CBOMCTB, CBs3€il mpeamera
WIN SIBJICHUS C LIEJbIO BBIICTICHUS UX CYIIECTBEHHBIX, 3aKOHOMEPHBIX MPU3HAKOB;

crocob cobpaTh 11es10e U3 YacTeil Uiu SIBJICHMIA, a TAK)KEe UX CBOMCTB, KaK aHTUIIO/ aHAJIM3A.

3. [lonsitue — 310

*oTpaxkeHHe 00IUX U CYIIECTBEHHBIX CBSI3€H MPEIMETOB WM SIBICHUN

NeSITeIbHOCTD, OCYIIECTBIEHHAS C PeAIbHBIMU IPeAMETaMH

BU/JI MBICIIUTEIILHOTO MPOLIECCa, KOTOPBIN OCYIIECTBISETCS HEIOCPEICTBEHHO

IIPU BOCIIPHUATUH OKPYKAIOLIEH JEHCTBUTEIBHOCTH

4. TTo creneHr HOBU3HBI MBIIIIJICHUE IETUTCS:

*MPOAYKTHBHOE U PETIPOIYKTUBHOE;

MOHTUIHOE U 00pa3HOE;

a0CTpPaKTHOE U JIOTUYECKOE;

OCO3HAHHOE M HEOCO3HAHHOE;

5. ®OpMBI MBIIUICHUS:

*MOHsATHE, CYKICHHUE, YMO3aKIIIOUEHHE,

HACTpPOEHUE, JACTIPECCUs

BOOOpakeHue, TI0003HATENbHOCTD, AaKTUBHOCTh

OTYastHUE, ONYCTOIICHUE, CTPAX;

6. Bua MbllnuieHusi, NpU KOTOPOM YEJIOBEK [UJIsl pEHIeHHUs 3alad HCIOJIb3yeT 00pasbl,
HETIOCPECTBEHHO M3BJIEKAEMbIE U3 MAaMATH WIH BOCCO3aBaeMbIe BOOOpaKEHUEM
*HarnsgHo-00pa3HoE;

IIPEAMETHO-AEHCTBEHHOE;

TEOPETUYECKUE;

IIPEAMETHO-AEHCTBEHHOE;

abCTPaKTHO-JIOTHUECKOE.

7. MbIuteHre, MPUBOSAINEE K HOBBIM OTKPBITHSM, IPUHITUITHAIIEHO HOBBIM PE3yJIbTaTaM:
ANTOPUTMUYECKOE MBIIIICHHE;

IBPUCTHYECKOE MBIIICHUE,

*TBOpUECKOE MBIIIUICHUE;

PETNPOYKTUBHOE MBIIUICHNUE;

MPOAYKTUBHOE MBILILICHHUE.

8. OnHa W3 KIIFOUEBBIX OMEPAIfii, OCYIIECTBIISIEMBIX YEIOBEKOM IPH MMO3HAHUU OKPYKAIOIIETO
Mupa, ceds caMoro W JpyTrux JIOJeH, a TakKe B CUTYyallusX pElIeHUs pa3zHOOOpa3HBIX, B
YaCTHOCTH, KOTHUTUBHO-KOMMYHHKATHBHBIX 33/1a4, HAXOJSIIASACA B 3aBHCHMOCTH OT YCIIOBHH
(KOHTEKCTa) 3TO:

*cpaBHEHME;

KIIacCU(pUKALIUS;

JIE /Ty KIIHS;

CHHTE3;

KOHKPETHU3AIHSL.

9. ... sABHAIOTCS OOJbIIME MOJNYyIIApUs — KOpa TOJOBHOTO MO3ra M Mojjexaiiee Oernoe
BEIIECTBO, COCTOSIIEE W3 TPOCKIIMOHHBIX BOJIOKOH, CBS3BIBAIONIMX €€ C HIKEJICKAIIUMHU
MOJKOPKOBBIMH O00pa30BaHUSIMH, W AacCOIMAIIMOHHBIX BOJIOKOH, CBS3BIBAIOIINX OTAETbHBIC



o0yacTi MO3roBOM KOPHI. 3alIOJTHUTE MPOOEINTBI B BBICKA3bIBAHHUH

*BeicmuMu OTA€IaMH IEHTPAIbHON HEPBHOM CHCTEMBI;

BereraruBHOM HEPBHOW CUCTEMO;

nepudepuIecKoil HEPBHOM CHCTEMOM

MPABUJIBHOTO OTBETA HET

10. B ocHOBe ... JIeXKHUT CIOXHBII Mpolecc MEePEeKOAUPOBaHMS CcOOOIIaeMOro Marepuala,
CBSI3aHHBIN C TIPOIIECCOM OTBJICUCHHS OT HECYIIECTBEHHBIX JIeTalei 1 0000IIEeHUs IEHTPATBHBIX
MOMEHTOB UH(OpMaIUH.

o0Opa3za npeacTaBiIeHUs;

HaTJISTHBIX 00pa3oB;

*CIIOBECHOU MaMATu

MPABHJIBHOTO OTBETA HET

11. IlocnenoBaTenbHbIe 00pa3bl OTPAXKAIOT MPEXK]IE BCETO SIBJICHUS BO30YKICHHS, TPOTEKAIOIINE
Ha!

*CeTyaTKe I71a3a;

Ha pOTOBHIIE TJIa3a.

MPABIJIBHOTO OTBETA HET

00a oTBeTa MPaBUIIbHbIC

12. V kaxmoro HelpoHa ecTh JBa THIIA OTPOCTKOB: aKCOH, IO KOTOPOMY BO30YKICHHE
nepesaeTcsi OT HEHpoHa K IpPYroMy HEMpOHY, U MHOTOYHUCIICHHBIE JCHIPUTHI, Ha KOTOPBIX
3aKAHYMBAFOTCH ... AKCOHBI OT IPYTUX HEHPOHOB.

*CHHAICaMHU;

aKCOHAMH,

JIEHAPUTAMHU

00a oTBETa IPABUIIbHBIE

13. bnok npuema, nepepaboTKH 1 XpaHeHHUsT HHGOPMAITUU 00eCIIeYnBacT. . .

TOHYC KOPHI;

*pa®oTy MO aHANKM3Yy U CUHTE3Y CUTHAJIOB, MPUHOCUMBIX OpraHaMH YyBCTB M3 BHEIIHETO MUPA;
(dbopMUPOBaHKE TTPOTPAMM, PETYIISIUI0 U KOHTPOJIb TTOBEICHUS

00a oTBeTa MPaBHUIIbHBIC

14. 3aneuarnenue (3amuch), COXpPAaHEHHWE W BOCIPOM3BEICHHE CIIEIOB IPEKHErO OIbITa,
JAIOMIETO YeJIOBEKY BO3MOXXHOCTh HAaKOMUTh HHGOPMAIIMIO U UMETH JIENIO CO CIelaMU MPEKHEr0
OTIBITA, ITOCJIC TOTO KaK BHI3BABIINE UX SBJICHUS HCUYC3ITH ONPEIEIISIOT, KaK ...

*aMsITh;

BOCTIPHUSATHUE;

BOJIIO

BCE OTBETHI NMPABUIIHHBIC

15. Cragust hopMUpOBaHUS MAMSITH, KOTJa «CJeIb» 00pa30BaluCh, HO €Ille He YIPOYHIUCH 3TO

*KpaTKOBpeMeHHa}I IIaMATh,
AOJITOBPEMCHHA MMaMSATh,
BHHMMAHHC

BCC OTBCThI IPABUJIBHBIC

7.3.2.2 JIast npoMeKyTOYHOTo KOHTPOoJIst o komnereHuun OIIK-3  Cnocoben
pa3pabaTblBaTh aJrOPUTMBI M YYacTBOBaTh B pa3paboTke mporpaMMm B cdepe cBoel
PO eCCHOHAIBHON e TENHHOCTH

Bonpocs! k 3auery:
1.Yrto Takoe riiobanbHOE BIpaBHUBAHHUE TIOCIEI0BATEIHHOCTEH?
2.Uto Takoe J0KalbHOE BBIPAaBHUBAHUE TOCIIEI0BATEIILHOCTEH?



3. B uéM 3akirrouaeTcs MOMCK MOTHBOB COBIAJCHHUSI PU BHIPABHUBAHUU

4. 110cne10BaTeIbHOCTENR?

5.YT0 Takoe MHOKECTBEHHOE BhIPAaBHUBAHUE?

6.YTo Takoe TOYEUHAsI MATPHUIIA CXOACTBA U JIJIS YETO €€ MCIOJb3YIOT?

7.Kak nposiBIsitOTCS MTHBEPCHBIE U MATUHIPOMHBIE TIOCIE0BATEILHOCTH B TOYEUHBIX
8.marpuiax cxojcrsa?

9.Kak nposBIIsSIOTCS HHCEPIIMH M JICJCIIUU B TOUCYHBIX MAaTPHUIIAX CXOACTBA?

10.

11.
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.

[Touemy c ToukM 3peHHs] OHOJOra MOMCK JIOKAIBHOTO MOJ00OMS MOXET JaTh Oolee
3HAQUMMbIE U TOYHBIC pE3yJbTaThl, YEM OILICHKAa BbIDABHUBAHUS MO BCEH JIMHE
IIOCJIENOBATEIILHOCTEN?

B uém cxoactBo u paznuume rpada u oprpada?

UYto Ha3bpIBaIOT MApLIPYTOM B oprpade?

Uro Takoe Havano (MCTOYHUK) M KOHEI (CTOK) rpada? Kakue y3ibl SBISIFOTCS UCTOKAMU
U CTOKaMH B rpade riiodanbHOro BbIpaBHUBAHUS?

Urto Takoe ONTUMAIIEHOE BRIPABHUBAHUE U YEM OHO OTJIMYACTCS OT CYOONTUMAIBHOTO?
[lepeuncnure ypoBHU UepapXuu OMOIOTHYECKOW HOMEHKJIATYpPhI Ha MpPUMEpPE 4YeloBeKa
Y TUI0JIOBOM MYIILIKH.

Kakue opransl Ha3bpIBalOTCS TOMOJIOTUYHBIMU?

Uewm oTnmyaeTcsi AMBEPTEHTHAS] M KOHBEPTEHTHAS! SBOJIOLINH?

Ha kakue Tpu umnepun pazaenun Bce opranuzMbl Kapn Bése, ocHOBbIBasick Ha aHanuze
pubocomubix PHK?

Kakumu cumBonamMu B OkHe pe3ynbratoB mporpammbl Clustal W2 oGo3navaroTcs:
OJIMHAKOBAasi aMUHOKHCIIOTA; CXOJHbIE aMUHOKHUCIIOTHI; BCTABKH; OTCYTCTBUE CXOJICTBA B
MOCIIE0BATEIBHOCTSIX ?

Uem paznuyaroTcst 1o100Me M TOMOJIOTHS TIOCIE0BATEIbHOCTEH?

Yto Takoe J0XKHbIE OTPULIATENIbHBIEC U JOXKHBIE TOJIOKUTEIbHBIC PE3YNbTAThI TOUCKA?
st uero npennaznadena nporpamma BLAST?

Chopmynupyiite onpenencHue noustus "uHdopmanug", KoTopoe Hauboee ageKBaTHO
JUIs1 OMOJIOTUYECKUX TPUMEHEHUH.

[Touemy He cyIIeCTBYET €IMHOTO JUISI BCEX HAYK ONpeesieHus moHsaTus "undopmarus?
3anumute popmyny llleHHOHa U 00BACHUTE CMBICI BXOJALIMX B HEE apaMeTpPOB.

Yro Takoe GpUKCHPyeMOCTs HHPOPMAITUH?

UYto Takoe MHBAPUAHTHOCTh UHPOpMaUu?

Yro Takoe 6peHHOCTh nHpopManuu?

Uto Takoe U3MEHYMBOCTH HHGOPMAITIH?

CrtpykrypHast OnonHpOpMaTHKA.

MaremaTtuueckre OCHOBHI BEIpaBHUBAHUS MMOCIIEI0BATEILHOCTEN CUMBOJIOB.

Onenka kauecTBa BelpaBHUBaHMS (scoring functions).

Martpuiibl aMIHOKHCIIOTHBIX 3aMEH.

[TapHO€ BhIpaBHMBAHUE U €0 OIIEHKA.

MHOXEeCTBEHHOE BbIPABHUBAHKE, BHIYUCIIUTEIIBHBIE PECYPCHI.

[Touck romonoruyHbIx nocnenoarenbHoctei JIHK/6enkoB B 6a3zax 1aHHBIX.

banku nocnenoBarenbHOCTENH OHOIMIOINMEPOB.

Mertonsl ckanupoBaHus 6a3 qaHHbIX nocienoBatenbHocTeit (FASTP, FASTA, BLAST).
CoBpeMeHHbBIE METO/IBI TIPEICKA3aHNS BTOPUYHON M TPETUYHON CTPYKTYPHI OCJIKOB Ha
OCHOBE MEPBUYHON CTPYKTYPHI.

MeToa MOeTHpOBaHUSI IO TOMOJIOTHSIM.

ba3el maHHBIX MPOCTPAHCTBEHHBIX CTPYKTYP OHMOMOIHMEPOB.

Crtparerust MOJICTUPOBAHUS CTPYKTYPBI OCITKOB: MTOWCK TOMOJIOTOB C U3BECTHOM
IIPOCTPAHCTBEHHOU CTPYKTYpOH.

Crparerust MOACIUPOBAHUS CTPYKTYPhI OCTTKOB OMpeIeIICHUE
CTPYKTYPHOKOHCEPBAaTUBHBIX YYaCTKOB.



44,

45.
46.

47.

48.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

Crpaterus MOIECIHPOBAHUS CTPYKTYPBI OCIIKOB IMMOCTPOCHHUE CTPYKTYPHI
KOHCEPBATHUBHBIX YYaCTKOB U COCTUHSIONINX UX METENb.

Crparerus MOJEIMPOBAHUS CTPYKTYPBI OCIKOB peslaKkcalysi CTpYKTYpBHI.

OcHoBHBIE TPEJCTABICHUS MOJIEKYJISIPHON MEXaHUKU U MOJICKYJISPHON AUHAMHUKU
OMOMOIUMEPOB.

[TorenuuanbHast 3HEpPrus OHMOMOIUMEPOB, MOUCK JIOKATHHBIX MUHUMYMOB, METO/IbI
MOJICITUPOBAHMS TUHAMUKHA OMOTIOJIMMEPOB.

CTpyKTypHBIE U TUHAMUYECKHE XapaKTEPUCTUKN BHYTPUMOJIEKYISIPHON TUHAMUKN
OMOMOIUMEPOB.

MonekynspHas rpaduka u MOJICTUPOBAHHE.

Uro Takoe TpaHCIUPYEeMOCTh HHPOpMALTUH?

Yro Takoe pazMHOkaeMOCTh HH(popmarmu?

Uro Takoe MyJIbTUIUIMKaTUBHOCTh HH(opMarin?

Yrto Takoe JeiCTBEeHHOCTh HH(pOpMAaIun?

Uro Takoe onepaTop, HopoxaaeMblii HHpopmarmeii?

Yrto Takoe ceMaHTHKa HHPOpMAITHH?

Uro Takoe MoJIMNOTEHTHOCTh HHpopManuu?

Yto Takoe Mmosie3HOCTh HHpOopMaru?

Uro Takoe HCTUHHOCTH WH(popMauu?

Yro takoe neHHocTh nHpopManuu? B uém ona nposiBisiercs? Kak onpenensiercs mepa
[IEHHOCTH MH(pOopMaIuu?

UYro Ttakoe peuenuus napopmanuu? Kakue BbIACTAIOT ABa crioco0a peueniun’?
Kakum 00pa3om mpoucxoauT 3anoMuHaHue HHPOpMALUHU?

YeMm paznuuaroTcs MakpouH(pOpMaIs 1 MUKpOHHpOpMAIHs?

Uro Takoe ryroi u o0paTHsIi Tyron? I'ae oHl NCTIONB3YIOTCS?

OueHuTe KOITU4YeCTBO HHPOPMAIINH, COIepIKAIIIEeeCs B TUIIEPIIMKIIe OMOCHHTE3a OelKa.
B kakux ciyyasix mpoBOJUTCS] CEKBEHUPOBAaHUE OMOJIOTMUECKUX M1OCIIE10BATENIbHOCTEN?
YeM 3aHMMAETCSl CTPYKTYpHAsi TeHOMHKA?

UYem 3anumaetcst GyHKIIMOHATIBHAS TCHOMHKA?

Yem 3aHMMaETCSl CpaBHUTETIbHAS T€HOMHKA?

B uém 3akmrouaercs Mmetoa 1poOoBUKa?

Yro Takoe reHeTuyeckas kapra?

Uto Takoe reHeTHYEeCKUuil Mapkep?

Kakwue uetsipe Tuna JJIHK-mapkepoB HCTIOIB3YIOTCS MPU COCTABICHUH KapThl FTEHOMA
yesoBeka?

Yro Takoe MeTOJ MoJIMMEpHOro KonupoBaHus o Canrepy?

Urto takoe HeTpaHciaupyembie oonactu UTR?

Kakwue 3a1auu pemraet mporeoMuKa?

Uewm 3aHMMaeTCs CTPYKTypHasi IpOTEOMUKA?

Yem 3aHnMaeTcs GyHKIIMOHATBHAS MPOTEOMUKA?

7.4 Metoauyeckue MaTepHaJibl, ONpeAe/sione Npouelypbl OCHMBAHUS 3HAHMIA,

yMeHHﬁ, HABBIKOB XaPaKTEPU3YIOIIUX 3TAIlbI (l)OpMHpOBaHI/Iﬂ KOMIIeTEeH Uil

KOHTpOJ'IB OCBOCHUA AUCHUIIJIMHBI M OICHKa 3HAHHI O6yanOIHHXCH IO AWCIHMIIIIMHE

npousBoautcst B coorBeTcTBUM C¢ IIn KyOI'AY 2.5.1 «Tekyuuii KOHTpPOJb yCIEBAEMOCTH U
MIPOMEXKYTOUHAs aTTeCTallls 00yqaroIuXCsl.

3amuTa npaKkTH4YecKon/J1abopaTopHoii padoTbl
[IpakTryeckas paboTa MPOBOAUTCS C LIENbIO:

— OKCIEPHUMCEHTAJIBHOI'0 MOATBCPKIACHUA W IPOBCPKU CYHICCTBCHHBIX TCOPCTHUYCCKHUX

HOHOX(GHHﬁ, 3aKOHOB, BaBHCI/IMOCTCﬁ;



— (opmHupoBaHUS TPAKTHUECKMX YMEHHH W HaBBIKOB OOpalleHUs C pPa3IMYHBIMU
npubopaMu, YCTaHOBKAMH, J1TAOOPATOPHBIM OOOPYIOBaHHWEM, aIlapaTrypor, KOTOpPHIE MOTYT
COCTABJIATH YaCTh MPO(HECCHOHATEHON MPAKTUYECKON TIOJTOTOBKY;

— (opMupoBaHUs ~ HWCCIIEIOBATEIbCKUX  yMeHWH  (HaOmronaTh, CpaBHUBATh,
AHAJIM3UPOBATh, YCTAHABJIMBATL 3aBUCHUMOCTH, JCJIaTh BBIBOJbI U O606H.[GHI/ISI, CaMOCTOATECIIBHO
BECTH UCCIIeIOBaHKE, OPOPMIISTH PE3yIbTATHI).

KoHTpoinbs U olieHKa pe3yiIbTaTOB BBITOJHEHHUS O0YYAOIIUMUCS MPAKTUYSCKOH padOThI

HampaBieHbl Ha 0000IIeHHe, CUCTEMAaTH3alHi0, YIIyOJieHHe, 3aKpeIUIeHHe MOJYyYeHHBIX
TEOPETUYECKUX 3HAHHUN MO0 KOHKPETHBIM TeMaM JMCHUIUINH; (POPMUPOBAHNE YMEHHUI TPUMEHSTh
NOJTyYCHHBIC 3HAHUS Ha MPAKTUKE, peaTu3alfi0 eJMHCTBA MHTEUICKTYyaIbHON U PAaKTUYECKON
NEeSITeTbHOCTH; Pa3BUTHE HMHTEIUICKTYAJIIbHBIX YMEHHH Yy OyAyIIMX CIEUaUCTOB; BBIPAOOTKY
IOPU PpELIEHUU IIOCTABIECHHBIX 3a/ad TaKuX HIPOPECCHOHATIBHO 3HAYUMBIX KayecTB, Kak
CaMOCTOSITEJIbHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOpUYECKash WHUIMATHBA, a TaKkKe Ha
pa3BUTHs 00X U (popMupoBaHue NPO(EeCcCHOHANBHBIX KOMIETEHIMH, ONpeeaEHHbIX padoueit
POrpaMMOil y4eOHOM TUCIUTUINHBI.

Jlisi KOHTPOJISL ¥ OLIEHKU PE3YJIbTATOB BBIMOJIHEHHS CTYIEHTAMU MPAKTUYECKOH pabOThI
UCIIOJIb3YIOTCS TaKue (POpPMBI U METOJIbI KOHTPOJISA, KaK HaOJI0/IeHHe 3a paboTol 00ydaroImuxcs,
aHalM3 PEe3yJIbTaTOB HAOIIOACHWS, OLEHKAa OTYETOB, OLIEHKA BBITOJHEHHS WHIMBHIYaTbHBIX
3a1aHUM.

3amMra MpakTUYecKoi paboThl MPOBOJUTCA MO KaXJ0M paboTe B OTHACIBHOCTU B BHJIE
UH/IMBUYAJIbHOTO COOECEJOBaHUS C Ka)XbIM CTYIEHTOM IO TEOPETHUYECKOW M MPAaKTUYECKOH
YacTH BBIIOJHEHHOM paloThl, a TaKKe MO JAHHBIM M pe3yiabTaraM O(OPMIEHHOIO OTYeTa.
OTBeTbl Ha IOCTaBJIEHHBIE BOIIPOCHI CTY/AECHT J1aeT B YCTHOM (hopme.

KpuTtepun oneHnBaHus YPOBHS 3alUThI MPAKTHYECKOIi/1adopaTOpHOii padoThI
IpH yCTHOM OIpOCeE:

OneHKa «OTJIIMYHOY» CTABUTCS, €CIM CTYAEHT: 1) MOJIHO M3J1araeT W3y4eHHbIN MaTepuall,

JTaeT MPaBUIIbHOE OIpE/IETICHUE SI3bIKOBBIX MOHATH; 2) 0OHapyKMBaeT MOHUMaHUE MaTepuana,
MO’KET 00OCHOBATh CBOM CYXKJI€HHUS, IPUMEHUTh 3HAHMSI HA MPAKTUKE, IPUBECTH HEOOXOAUMBbIE
OpUMEpbl HE TOJBKO IO JIUTEpaType, HO M CaMOCTOSATEIbHO COCTaBJIEHHBbIE; 3) H3jaraer
MaTepHall IOCIeA0BATEIBHO U IIPABUIIBHO C TOUYKHU 3pEHUS HOPM JINTEPATYpPHOTO SA3bIKA.

OneHKa «XOpoIIo» CTABUTCS, €CIN CTYIAEHT JAacT OTBET, YJOBJIETBOPSIIOLIMI TEM K€

TpeOOBaHUSAM, UTO M AJISl OIICHKHU «5», HO JA0MycKaeT 1-2 ommoOKu, KOTOPBIE caM K€ UCIIPaBIISIET,
u 1-2 HegoueTa B mOCIIEIOBATEILHOCTH | SI3IKOBOM O(OPMIICHUH M3JIaraeMoro.
OlleHKa «YIOBJIETBOPUTEIBHO» CTABUTCS, €CIM CTYACHT OOHApYy>KUBAeT 3HAHHUE U

MOHUMAHWE OCHOBHBIX TOJIOKEHUW HTaHHOW TeMbl, HO: 1) W3IaraeT marepuan HEMOJHO U
JIOTTyCKAeT HETOYHOCTH B OMpPEACNICHUU TOHATHUH Win (OpMyIUpPOBKE MpaBui; 2) HE yMeeT
JIOCTaTOYHO TIIYOOKO M JOKa3aTENbHO OOOCHOBATh CBOM CYXKJICHHUS U MPUBECTH CBOU MPUMEPHI;
3) u3naraer marepuan HemocielI0BaTeIbHO U JIOMYCKaeT OMMOKH B S3BIKOBOM OGOpPMIICHHH
M3J1araeMoro.

OreHKa «HEYJIOBIETBOPUTEILHO» CTABUTCS, €CIH CTYIACHT OOHApy>KMBaeT HE3HAHHUE
OOJBIIICH YacTH COOTBETCTBYIOIIETO pas3jielia M3y4aeMoro MaTepualia, JOMyCKaeT OIIMOKH B
(bOpMYITHPOBKE OTpEAEICHHH W TIPABWII, NCKAKAIONIHE WX CMBICH, OSCIIOPSIOYHO M HEYBEPEHHO
m3naraetT Marepran. OmeHKa «HEYIOBICTBOPHTEIILHO» OTMEYAET TaKHe HEAOCTATKU B TIOATOTOBKE

CTYACHTA, KOTOPBIC ABIAKOTCA CEPHE3HBIM IPEIIATCTBUEM K YCIICHTHOMY OBJIAICHUIO IMOCICAYIOIIUM
MaTepuajioM.



IIpesenTanus
Hpe3eHTauH;1 — 9TO KPATKOC H3JIOKCHHC, MPCACTABJICHHOC B BHUIC MyJIBTPIMGl[HfIHI:IX

CIaiiIoB C COJEp:KaHMEeM W pe3ylbTaTaMHU HWHIMBUIYaJIbHON Y4eOHO-UCCIIEeI0BaTEIbCKON
JesATeIbHOCTH, UMEET PErilaMeHTUPOBAHHYIO CTPYKTYPY, Co/iepxKaHue U opopMiIeHHE.
3aga4uu NHE3EHTAlNHU:
- ®@opMHpOBaHHE YMEHUH CaMOCTOSITENLHOW pabOThl CTYACHTOB C HUCTOYHUKAMHU
JUTEPATYpPhl, UX CUCTEMATU3ALIMS;
- Pa3BuTHE HABBIKOB JIOTHYECKOTO MBIIICHUS;
- YriyOneHue TeopeTu4ecKuxX 3HaHUM Mo MpoOIeMe UCCIIeI0OBaHUS.
KpurepusiMu oleHKH Npe3eHTAIMM SBISIOTCA: HOBHM3HA TEKCTa, OOOCHOBAHHOCTD

BbIOOpa HMCTOYHHKOB JIMTEPATYphI, CTEIEHb PACKPBITHS CYIIHOCTH BOIPOCA, COOJIIOICHHS
TpeOoBaHU K OPOPMIICHHUIO.
OHCHKa «OTJIIMYHO)» CTAaBUTCA, €CJIIM BbIIIOJIHCHBI BCC Tpe60BaHI/I$I K HpC3CHTALNU:

o0Oo3HaueHa mpobiemMa W OOOCHOBaHA €€ aKTyaJbHOCTH, CJAEIAaH aHAIU3 PA3IUYHBIX TOYEK
3peHus] Ha paccMaTpuBaeMyr0 MpoOIeMy U JIOTHYHO H3JIOKEHa COOCTBEHHAs MO3ULUS;
c(OpMyIUPOBaHbl BBIBOJBI, TEMa PACKpPHITA IOJHOCTHIO, BBbIIAEPKAH O0BEM; COOIIOACHBI
TpeOOBaHUS K BHEITHEMY O(OPMIICHHUIO.

O1eHKa «XOpOII0» — OCHOBHBIE TPEOOBAaHUS K MPE3CHTALMU BBIMOJIHEHBI, HO MPU 3TOM

JOMYIIEHBl HeMOouYéThl. B  YacTHOCTH, HMMEIOTCS HETOYHOCTH B H3JIOKEHHHM MarepHaa;
OTCYTCTBYET JIOTUYECKasl MOCIEI0BATEIBHOCT B CYXKIEHHIX; HE BbIIEpKaH 00BEM; MMEIOTCS
YIIyIIEHUsS B 0(OPMIICHHUH.

O1eHKa «yJIOBJIETBOPUTEIBHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPeOOBaHUH K

IMpE3CHTAUH. B yactHOCTH: Tema ocBellleHa JINIIb YaCTUYHO, JOIMYIICHbI (I)aKTI/I‘IeCKI/IC OIIIMOKH B
COACPIKAHNHU; OTCYTCTBYIOT BbIBO/bI.
O11eHKa «HEYJIOBICTBOPUTEIILHO» — TeMa MMpE3CHTAllUKM HC pPACKpPLbITa, O6H3py>KI/IBaeTCH

CYIICCTBCHHOC HCITIOHNUMAHUEC HpO6J’IeMH HJIM IIPE3CHTAMA HC IIPCACTAaBJICHA BOBCC.

Kpurtepun onenku Ha 3a4er

OueHKH «3a4TeHO» M «He3aYTeHO» BBICTABIAIOTCS MO JUCLUILIMHAM, (QOpMOK
3aKIIIOYUTEIBHOTO KOHTPOJS KOTOPBIX ABJISAETCS 3a4eT. IIpyu 3TOM OneHKa «3a4TeHO» NOJDKHA
COOTBETCTBOBATh MapaMeTpaM Jit000H U3 MOJOXKHUTENbHBIX OLEHOK («OTIUYHO», «XOPOIIOY,
«yJIOBJIETBOPUTEILHOY), @ «HE3AUTEHO» — MapaMeTpaM OLIEHKH «HEYI0BIETBOPUTEILHOY.

OneHka  «OTJIMYHO»  BBICTaBIsieTCs  oOywarouiemycs,  KOTOpbIi  oOnagaer
BCECTOPOHHUMHM, CHCTEMAaTHU3UPOBAHHBIMU M TJIyOOKMMH 3HaHMSIMH MaTepuana y4deOHOI
IpOTrpaMMbl, YMEET CBOOOJHO BBIMOJHAThH 3aJlaHMs, MPEAyCMOTPEHHbIE y4eOHOM MpOrpaMMoi,
YCBOWJI OCHOBHYK) W O3HAaKOMWJICA C JOINOJHUTEIBHOM JMUTEPATypOH, PEKOMEHJIOBAHHOU
yueOHoll mporpammoi. Kak mnpaBuio, OLEHKa «OTIMYHO» BBICTABIAETCS OO0YyYaroLIEMYCs
YCBOUBILEMY B3aUMOCBSI3b OCHOBHBIX IOJIOKCHUHN U MOHATUNA JUCHUIUIMHBI B UX 3HAYECHUM JUIA
npuoOpeTaeMoi CreunaIbHOCTH, MPOSBHUBIIEMY TBOpPYECKHE CIOCOOHOCTH B IMOHHUMAaHHH,
U3JI0KEHUU U UCIIOJIb30BAHUU YUE€OHOTO MaTepHala, MpaBUIbHO 00OCHOBBIBAIOIIEMY IPUHATHIE
pelIeHUs, BIAJCIOIEMY PAa3HOCTOPOHHUMHU HABBIKAMU U IIPUEMAaMU BBIITOJIHEHUS TPAKTUYECKUX
pabor.

OneHka «X0pouio» BBICTaBIIETCS OOydaromeMmycs, OOHapYXHBILIEMY IOJIHOE 3HAHUE
MaTepuaia Y4eOHOH mporpaMMbl, YCHEIIHO BBIMOIHSIOMIEMY HPEIyCMOTPEHHbIE Y4eOHOI
IIpOrpaMMoOil 3aJaHus, YCBOMBUIEMY MaTe€pHall OCHOBHOM JINTEpATypbl, PEKOMEHJIOBAHHOU
yueObHO#l mporpammoii. Kak mnpaBuiIO, OLEHKA <«XOpPOIIO» BBHICTABISETCA OOydaromeMmycs,
MOKa3aBIIEMy CHCTEMaTHU3MPOBAHHBIM XapakTep 3HAHUW MO AUCLUMILIMHE, CIIOCOOHOMY K



CaMOCTOSITEILHOMY TIOTOJIHEHUIO 3HAHUK B XOJie AalbHElIe ydeOHol u npodeccruoHaIbHON
JEATCIIBHOCTH, IPAaBWJIBHO NPHMEHAIOIIEMY TEOPETHYECKHE IIOJOKEHUS IpU PELICHUU
NPaKTUYECKUX BOMPOCOB M 3aJad, BJIAJCIONIEMy HEOOXOIUMBIMH HAaBBIKAMH M IpPHEMaMHU
BBINOJIHEHUS TPAKTUYECKUX PadoT.

OneHka «y/IOBJIETBOPUTEJIbHO» BBICTABISETCS O0YyYaroleMycsi, KOTOPBIN IOKa3al
3HaHUE OCHOBHOT'O Marepuana yuyeOHOH mporpammbl B 00beMe, JOCTATOYHOM U HEOOXOJUMBIM
JUld  JanbHemed yueObl M mpexacTosduied paboTbl MO  CIEUUAIBHOCTH, CIPAaBUICS C
BBINIOJIHEHUEM 33/1aHUM, TPEAYCMOTPEHHBIX Y4eOHOH mporpamMMoil, 3HaAKOM C OCHOBHOM
JUTEpPaTypol, PpEKOMEHJOBaHHOW  y4yeOHOW  mporpammoir. Kak  mnpaBwio,  oleHKa
«yJIOBJIETBOPUTEILHO» BBICTABIISIETCS 00yUaroIeMycsl, TOMyCTUBLIEMY HOTPELIHOCTH B OTBETaX
Ha 9K3aMEHE WJIM BBIIOJHEHUM SK3aMEHALIMOHHBIX 3a/laHui, HO 00J1ajjatoIieMy HE00X0AUMbIMU
3HaHWSAMH II0J PYKOBOJACTBOM IIpemojaBaTelss M YCTPAaHEHHsA OTUX IOIPEUIHOCTEH,
HapylIalIIeMy OCIEe0BATENbHOCTh B U3JI0KEHUHM y4eOHOro Marepuaia U HUCHBITHIBAIOLIEMY
3aTpyAHEHUS MPU BBHIIOJHEHUU MPAKTHYECKUX padoT.

OneHka «HeyI0BJIETBOPUTEIbHO» BBICTABIAETCA OOydYalOLIEMyCs, HE 3HAIOUIEMY
OCHOBHOHM 4YacTH MaTepuasia y4eOHOW MpOorpaMMbl, JOMYCKAOMEMY TPUHIUITHAIBHBIE OIINOKU
B BBINIOJIHEHUH TPEAYCMOTPEHHBIX Y4e€OHOH MporpaMMmoi 3ajaHuii, HEYBEPEHHO C OOJBIIUMHU
3aTPy[HEHUS MM  BBIOJHSIONIEMY  IpakTHueckue pabotel. Kak  mpaBuio,  oueHka
«HEYJOBJIETBOPUTEIILHO» BBICTABISAETCS OOy4YalOIIEMYCs, KOTOPbIH HE MOXKET INPOJOJIKUTH
o0y4yeHHe WU MPUCTYNUTh K AEATEIbHOCTH 10 CIELUAIBHOCTU 110 OKOHYAHWU YHHMBEpPCHUTETa
0€3 JIOTIOJIHUTENBHBIX 3aHATUH 110 COOTBETCTBYIOIIECH AUCHUILINHE.

8 IlepeyeHb OCHOBHOM M I0TOJTHUTEJIbHON Y4eOHOM JIUTEPATyPhI

OcHoBHasi yueOHoOI1 1uTEpaTypa:

1. Jmvurpuera, T. M. Pemenne sxoHommdeckux 3amad cpeacrBamu Microsoft Excel :
yuebHo-Metonnueckoe nocoodue / T. M. ImutpueBa. — Mocksa : PYT (MUUT), 2019. — 63 ¢.—
Tekcr:  omektponsbni//  Jlame  :  anekTpoHHO-OMONMMoTeuHass — cucrema. —  URL:
https://e.lanbook.com/book/175583

2. Yacosckux, H. 1O. Tlpaktukym mo Ououndopmaruke : yueOHoe mocodue / H. HO.
Yacosckux. — Tomck : Cubl' MY, [6. r.]. — Yacts 2 — 2019. — 126 c. — ISBN 978-5-98591-147-3.
—  Texkcr : omextponssii // Jlamp : 2nekTpoHHO-OmOimoreuHas cucrema. — URL:
https://e.lanbook.com/book/138708

3. Komno, ®. Anropurmsl 6uonHpopmaruku / ®. Kommno, I1. TleB3nep ; mepeBon c
anrmuiickoro U. JI. JTrocko.. — Mockaa : JIMK Ilpecc, 2023. — 682 c. — ISBN 978-5-93700-175-7. —
Tekcr : omekrponseid //  Jlanb :  2JeKkTpoHHO-OMOnMoreuHas cucrema. —  URL:

https://e.lanbook.com/book/314972

JlonosHUTEIbHASA y4eOHOM JIMTEepaTypa:

1 Ky6amesa, E. C. Mudopmarrika 1 BeMUCIHUTENbHas TexHHKA. WHbopmarmoHHas
0€30MacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM: Y4eOHO-METOAMYECKOEe I0CO0Me K MPOXOXKIACHHUIO
nponsBoicTBenHoM npaxtuky / E. C. Ky6amresa, 1. A. Manamresuy, E. H. Uexynaesa. - Momkap-Ona :
[ToBoymKCKMit TOCyJapCTBEHHBIN TexHOMormueckuii yausepeuret, 2019. - 66 c. - ISBN 978-5-8158-
2081-4. - Texcr : anexrponnsiid. - URL: https://znanium.com/catalog/product/1870741

2. Kacumosa, T. M. Maremariyeckoe MOJETMPOBAHKE : yUeOHO-METOMIECKOe Iocodue /
T. M. KacumoBa. — Maxaukaina : JII'Y, 2018. — 44 c. — Tekcr : aneKTpoHHsIi // JIaHb : 3IeKTpOHHO-
oubmoreunast cuctema. — URL: https://e.lanbook.com/book/158415

3. [Tonos, 1. B. Nudopmaumonnas 6ezonacHocts : npaktuky™m / M. B. Tlonos, H. W.
VYnenneena. - Camapa : Camapckuii topunmdeckuii mHCTUTYT @CHH Poccun, 2022. - 90 c. - ISBN 978-
5-91612-375-3. - Tekcr : anexrponsiii. - URL: https://znanium.com/catalog/product/2016193



https://e.lanbook.com/book/175583
https://e.lanbook.com/book/138708
https://e.lanbook.com/book/314972
https://znanium.com/catalog/product/1870741
https://e.lanbook.com/book/158415
https://znanium.com/catalog/product/2016193

4. Bonomuenkona, JI. A. buonndopmaruka : yaeOHoe nocodue / JI. A. BonomuenkoBa. —
Omck : OMIY, 2018. — 44 c. — ISBN 978-5-7779-2214-4. — Tekct : snexktponHbiii // Jlavb :
3JIeKTPOHHO-OMOoTeuHas cucrema. — URL: https://e.lanbook.com/book/110901

5. buorexHomorus, OuonH(pOpMaTHKa M TEHOMHKA PACTCHHUH M MHKPOOPTaHH3MOB !
marepuaisl KoHpepenmu. — Tomck : TI'Y, 2016. — 140 c. — ISBN 978-5-94621-539-8. — Texcr :
AJIEKTPOHHBII / Jlanb : ANIEKTPOHHO-OMOIMOTEUHAS cucTeMa. — URL:

https://e.lanbook.com/book/92007

O I[lepeyeHb pecypcoB MH(OPMALNMOHHO-TEJIEKOMMYHHUKANIMOHHON CeTH

«AHnTepHEeT»
HaumeHoBaHue pecypca | YpOBeHb J0CTyNa | Ccpuika |
DJIEKTPOHHO-OMOINOTCYHBIC CUCTEMBI

UznatennsctBo «JIaHBY VIHTEpHET HOCTYI http://e.lanbook.com

IPRbook VHTEpHET HOCTYII http://www.iprbookshop.ru
Znanium.com WHTepHeT 10CTYI http://e.lanbook.com
O6pasopatensHeiil nopran Ky6I'AY HHTepHeT 10CTYII https://edu.kubsau.ru

EE%‘;Z?; DNIeKTPOHHAA GHOnHOTEKA VHTepHeT 10CTyT https://www.elibrary.ru

10 MeTonnyeckne yka3zaHusi AJsi OOy4alOIIHXCS MO OCBOEHHUIO
AUCHUILINHBI

1. ITopo3os, 0. b. buonndopmaruka : yaedoHo-MeToamueckoe nocobue / 10. b. [Topo3os.
— Casnkr-Ilerepoypr : HUY UTMO, 2012. — 52 c. — Texkct : snexTpoHHslii // Jlaup :
3eKTpoHHO-0nOnoreynas cucrema. — URL: https://e.lanbook.com/book/43567

2. Yacosckux, H. HO. buoundopmaruka : yuebHo-meromuueckoe mnocodue / H. HO.
YacoBckux. — Tomck : CubI'MY, 2015. — 109 c. — Texker : anektponHsliii // Jlaup :
aNEeKTpOHHO-OMbIHoTeynas cucrema. — URL: https://e.lanbook.com/book/105971

11 Ilepeyenr WHGOPMAIMOHHBIX TEXHOJOTHH, WCIOJb3yeMbIX MPH
OCYILIECTBJICHHH 00pa30BaTeIbLHOI0 Mpouecca M0 AUCHUINIMHE, BKIHYas
NepevYeHb NMPOrpaMMHOr0 odecnevyeHusi 1 MH(POPMANMOHHBIX CIPABOYHBIX
CHCTEM

Ilepeyens imunen3nonnoro 11O

Ne HaumenoBanue Temaruka

1 Microsoft Windows OmnepalnoHHas CUCTeMa

2 | Microsoft Office (Bxirouaer Word, Excel, [Maket 0(hUCHBIX MPHIOKESHUI
PowerPoint)

3 Cucrema tectupoBanus INDIGO TectupoBanue

Ilepeyenb mnpodeccHOHANBHBIX 0a3, AaHHBIX M HHG(POPMALMOHHBIX CIHPABOYHbIX
CHCTEM

Ne | Haunmenosanue pecypca | Yposens gocryna | Cchlika

[Ipodeccnonansuble 6a3bl JAHHBIX U HHPOPMALIMOHHBIE CTIPABOYHBIE CHCTEMBI

1. | EMBL - the EMBL Nucleotide

Sequence Database. HHTEpHET HOCTYI https://www.ebi.ac.uk/ena/browser/



https://e.lanbook.com/book/110901
https://e.lanbook.com/book/92007
https://e.lanbook.com/book/43567
https://e.lanbook.com/book/105971
https://www.ebi.ac.uk/ena/browser/

2. geEriSan(S(é(;tr(l)oﬁlne(;yclopedla of WnrepHer nocryn htto://www.genome.ad.ip/keaq
Crienimanu3upoBaHHOE MPOrpaMMHOE obecreueHre, 6a3bl JaHHBIX, IPOrPAMMHbBIE MIPOIYKTHI
3. | Tapanr HHTepHET HOCTYII https://www.garant.ru/
4. | eAuthor CBT 3.3 VHTEPHET T0CTYT https://www.tadviser.ru/
5. | AutoCad 9, 10, 11, 12 HWHTepHeT 10CTyIn https://autocad
6. | Koncynbrant HHTepHET HOCTYII https://www.consultant.ru/
7. | MosKomanna https://xn--80aalwjbieb20.xn--
plai/?utm_source=soware&utm_m
HHTepHET HOCTYII edium=organic&utm_campaign=ca
ndidate&utm_term=myteam&utm
content=product-info
12 MartepuajibHO-TeXHHYECKOe o0ecreyeHue [Jisi OOy4YeHUs: 1O
JUCIHHUIIJINHC
No HaunmeHnoBaHnue y4eOHBIX HanmMmeHnoBaHue moMeIeHuil ais Anpec (MECTOTONOKEHUE)
H/H HpeﬂMeTOB, KprOB, JUCHUIIIINH HpOBeZ[eHI/IH BCEX BUIOB yqe6H0171 l'[OMeH_[eHI/Iﬁ JJISA
(Momyrneit), IpaKTUKH, HHBIX JIeATENBHOCTH, IIPEyCMOTPEHHOM NIPOBEICHUSA BCEX BUIIOB
BUJIOB yUeOHOM JEATEIbHOCTH, y4eOHBIM [UIAHOM, B TOM YHCIIC yueOHOM JeITENBHOCTH,
MPEeyCMOTPEHHBIX YUeOHBIM MOMELIEHUS 1Sl CAMOCTOATEIbHOM MPEeAyCMOTPEHHOMN
IUIAHOM 00pa30BaTeIbHOMN paboThI, ¢ YKa3aHHEM MepeUHs y4eOHBIM ITaHOM (B
MPOTPaMMBbI OCHOBHOT'0 000pyI0BaHusl, y4eOHO- cllyyae peanu3annu
HATJISHBIX TOCOOMI M UCTIOIB3yEMOT0 00pa3oBaTenbHOM
MPOTrPaMMHOT0 00eCIeUeHHUS MPOTPaMMBbI B CETEBOM
(hopme TOMOTHUTETHHO
yKa3bIBACTCSI
HAMMCHOBAHUC
opraHu3anuy, ¢ KOTOpou
3aKJIFOYEH JIOTOBOD)
1 buonnpopmaTrka Yuebnble ayJuToOpuun mas | 350044, Kpacnomapckuit
NpOBeJeHUs YIEOHBIX 3aHATHIA: Kpait, T. KpacHomap, yi.
224 TVYK mnocamouydeix Mect — 16; nM. Kanunauna, ntom 13
IUIOIIA b — 36,2m2; yaeOHast
AyJAUTOPUSL ISl TPOBEICHUS 3aHSTHIMA
CEMUHAPCKOTO THIIa, KypCOBOTO
MIPOEKTUPOBAHUSI (BBITTOJIHEHHUS
KYpCOBBIX  pa0OT), TPYIIOBEIX W
WHIUBHyaIbHBIX KOHCYJIbTAIHH,
TeKyHIeFO KOHTpOJ’IfI u

IIPOMEXKYTOUHOM aTTECTALUHU.

TEXHUYCCKHUE CPCICTBA O6y'-IeHI/ISI

(koMIIBIOTEp TepcoHalbHBIE — 17
IIT.);

Joctyn K cetd «MHTepHeTY;

J0CTYyI B 3JIEKTPOHHYIO
HH(OPMALMOHHO-00Pa30BaTEIbHYIO
cpeny YHUBEPCHUTETA,;
CIICLIMATM3UPOBAHHAS Mebeb

(yueOHas nocka, yaeOHast Mmebenb

TMomemenus aas CP:

Aynurtopusi 747 rj1aBHOro yuedHoro
xopnyca Kommnsroteps! Intel(R)
Pentium(R) 4, koMIIBIOTEpHBIE CTOJHI ,
KK TeneBusop Sony KDL 46, DVD
IIPOUTPBIBATENb, BUACODHIbMEL,
ciaiiael, mpoekTop MS Office Standart
2010 KopnoparusHslii kitod 5/2012 ot

12.03.2012
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Microsoft Visual Studio 2008-2015, o
mporpamme Micposoft Imagine
Premium Cepuiinsrit Homep 0/H OT
22.06.17

MS Windows XP, 7 pro
KopmopaTtusasriii kimtod Ne 187 ot
24.08.2011

Dr. Web Cepuiinblit Homep 0/H oT
22.06.17

eAuthor CBT 3.3 I'MJI-JI-15/01-699
0116.01.15

ABBYY Fine Reader 14 CereBas
nmuuen3us Ne 208 ot 27 07 17
603-201612 ot 26.12.2016
(mpenocrtaBieHne O0E3TMMUTHOTO
JocTyma B uHTEepHeT, 250 Mowut/c,
ITAO «Pocrenexom»)

Cuctema TectupoBanus MH/IUT'O

MoMelnleHus J1Jisl XPAaHeHUs U
NPoPUIAKTHYECKOTO0 00CTYKMBAHUS
yueOHOro odopynoBanus no OIOII

BO 541 rinaBHoro yue0Horo kopmyca




