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1. IlepeuyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHUs N0 JUCIUIITIUHE, COOTHECEHHBIX
CIUIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUSI 00pPa30BaTe/IbHON MPOrpaMMbl

B pesynprare ocBoeHHMs 00pa3oBaTENbHON NPOrpaMMBbl  OOYYAIOIIUINCS JOJHKEH OBJAJETh
CIIEAYIOIIMMU pe3yJbTaTaMu 00ydeHHs [0 JUCHUIUTIHE:

Pesynprater 00yduenus

dopmupyemast KOMIIETEHIUS
(c yKa3aHHEM KOJIa)

IIpumeuanue

3HaHuA 3HaTh: BOCIIPOM3BOJNUTE U OOBSICHATH YIeOHBIH MaTeprall | CIIOCOOHOCTBIO peIlaTh CTaHAApTHHIE 3aJadH
¢ TpeOyeMoii CTeNeHbI0 HayYHOH TOYHOCTH H ITOJTHOTHI npodecCHOHANBPHON AEATENFHOCTH Ha OCHOBE
uHdopmaloHHoit u  Oubnuorpadpuueckont
KyJIBTYpbl C IPUMEHEHHEM HH(OPMAIHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH U C y4eToM
OCHOBHBIX  TpeOoBaHMH  HMH(GOPMALUOHHOH
6e3omacuoctu(OITK-1)
3HATh: BOCIIPOM3BOJUTE U OOBSICHATH YIeOHBIH MaTeprall | CIIOCOOHOCTBIO  HPUMEHATh  COBPEMEHHBIC
¢ TpeOyeMOil CTEeNEeHbI0 HAy4YHOH TOYHOCTH W MOJHOTHL. | HPEACTABICHHS 00 OCHOBaX
Teopernueckue u HPaKTHYECKUE OCHOBBI | OMOTEXHOJIOTMYECKUX W  OHOMEIUIIMHCKHX
OMOTEXHOJIOTHYECKUX ¥ OMOMEANIMHCKHUX TIPOM3BOACTB, | HPOM3BOJICTB, TeHHOM UH)XCHEPHH,
TeHHOM HHXEHEPHH, HAaHOOMOTEXHOJIOTHH, | HAaHOOHOTEXHOJIOTHH, MOJIEKYJISIPHOTO
MOJICKYJIIPHOT'O MOJICJIUPOBAHUS MoaeupoBanus(OITK-11)
3HaTb: COBPEMEHHBIE METOJBl O0Opa0OTKH, aHanmu3a W | CIOCOOHOCTHIO  HPUMEHATh  COBPEMEHHEIC
CHHTE3a IOJICBOM, IIPOM3BOACTBEHHOH M 1a0OpaTOpHOM | MeToibl 00paOOTKM, aHaniuM3a M CHHTE3a
Ouonornueckoii MH(GOPMANWK, IpaBUiIa COCTABICHMS | IOJICBO, MPOM3BOJICTBEHHOHN M J1a00OpaTOPHOM
Hay4YHO-TEXHHYECKHX MPOCKTOB U OTYETOB Guonornyueckoit uHpopMaImy, npaBuiIa
COCTaBJICHUS] HAYYHO-TEXHUYECKUX TPOCKTOB U
orueros (ITK-4)
3HaTh: OCHOBHbIE TEXHHYECKME CPEICTBA IIOMCKAa | CIIOCOOHOCTBIO  MCIIONB30BaTh  OCHOBHBIC
HayYHO-OMOJIOTNYeCKOH WH(OpPMAINY, yHUBEPCAIbHBIE | TEXHHYECKHE CpPEICTBAa  IIOMCKa  HAaydHO-
MaKeThl  NPUKIATHBIX  KOMIBIOTEPHBIX  IporpamM, | Onojormueckod MH(GOpMALUH, YHHBEpPCAIbHEIC
co3gaBaTh 0a3bl IKCIIEPUMEHTAIBHBIX OHMOJOTHYECKUX | MaKeThI TIPUKJIATHBIX KOMITBIOTEPHBIX
JaHHBIX, paboTaTh ¢ OHONIOTHUECKON HH(popMammeil B | mporpamm, c03/1aBaTh 0a3bl
r100aIbHBIX KOMITBIOTEPHBIX CETAX 9KCHEPUMEHTAIBHBIX OHOJIOTHYECKHX JAHHBIX,
paboratp ¢ Ouonormyeckoil mHpopManuei B
rI00abHBIX KOMITBIOTEpHBIX ceTsix (ITK-8)
Ymenus VYMerTh: permaTs CTaHJapTHBIE 3aa9H NPO(eCcCHOHAIBHOM CIIOCOOHOCTBIO ~ pemaTth  CTaHIapTHBIE

NEeATeNbHOCTH Ha  OCHOBE
6ubarorpadguuecKoil KyabTypblL.
Pemarp TUITUYHbBIE 3a/1a4u podecCHOHATBHOM
JIEATEILHOCTH Ha OCHOBE BOCHIPOM3BE/ICHHS CTaHAAPTHBIX
AITOPUTMOB.

TpuMeHsTs MH)OPMAMOHHO-KOMMYHHKAIHOHHbIE
TEXHOJIOTMH C  Y4eTOM  OCHOBHBIX  TpeGOBaHMIt
nH(OPMaIMOHHOH 6€30MacHOCTH

nHpOpMAMOHHON |

3a7a4u MPO(ecCHOHAIBHON JeATENbHOCTH Ha
OCHOBE UHPOPMAIIMOHHON "
6ubamorpaduueckoit KyJBTYPBI c
HpUMEHEHHEM UH(POPMAIMOHHO-
KOMMYHHKAIMOHHBIX TEXHOJIOTHIl M C y4eToM
OCHOBHBIX  TpeOoBaHHH  HMH(MOPMALUOHHOMH
6e3omacuoctu(OITK-1)

VYMeTh: pemiaTh THITHYHBIC 3a[a4d MPOQECCHOHAIBHON | CMOCOOHOCTBIO — NMPHUMEHSATh  COBPEMEHHBIC

JeATEBHOCTH Ha OCHOBE BOCIIPOM3BENCHHS | MpPEICTaBICHNU 00 OCHOBax

CTaHAaPTHBIX AITOPHTMOB OMOTEXHONOTHIECKHX W OMOMEIUIMHCKAX
TPOU3BOJICTB, TeHHOM HHXCHEPHH,
HaHOOHOTEXHOJIOTHH, MOJIEKYIISIPHOTO
mozaenuposanms (OTTK-11)

VYMeTh: NPUMEHATh COBPEMEHHBIE METO/bl OOpabOTKH, | CIOCOOHOCTHIO — NPUMEHSATh  COBPEMEHHBIC

aHaIM3a W CHHTE3a IIOJICBOM, IPOM3BOACTBEHHOM M | METOABI 0OpabOTKH, aHamh3a M CHHTe3a

nabopaTopHOil Ouonorudeckoi WHGOpPMalUK, MpaBHiIa
COCTABJICHUS HAYYHO-TEXHUUYECKHX MIPOCKTOB U OTYETOB

TMOJIEBO, NMPOM3BOJICTBEHHON M JIaOOPAaTOPHOM
Ouonorunueckoit uH(popMaIuy, npaBHiIa
COCTaBJICHUS] HAYYHO-TEXHUYECKUX MPOCKTOB U
oruetoB (ITK-4)

YMeTh: UCTONBb30BaTh OCHOBHBIE TEXHUYECKHE CPEICTBA
HIOUCKa Hay4YHO-OHMOJIOTNUECKOi uHbOpMaLUH,
YHUBEPCAIbHBIC MAaKeThl MPHKIAIHBIX KOMIIBIOTEPHBIX
nporpamM, — Co31aBaTh  0a3bl  OKCIEPUMEHTATBHBIX
OHOJIOTHYECKUX JaHHBIX, paboTaTh C OHOJOTHYECKON
uHpopMarmei B r1o0atbHbBIX KOMITBIOTEPHBIX CETIX

CIOCOOHOCTBIO  HCIOJIB30BaTh  OCHOBHBIC
TEXHUYECKHE CpEACTBa IMOMCKAa  HAY4HO-
6uosnornueckoil HHGOPMAINK, YHUBEPCAIbHbIE
TaKeThI HPUKIIaTHBIX KOMITBIOTEPHBIX
porpamm, CO3/1aBaTh 0a3bl
IKCIEPUMEHTAIBHBIX OHOJOTHYECKHX JIAHHBIX,
paborath ¢ Ouonormyeckoil wHpopMamuei B
r100anbHBIX KoMIbioTepHbIX ceTsx (TTK-8)




Brnanenus Brnaners:moHsATHITHEIM u TEPMHHOJIOTHYECKUM | CIIOCOOHOCTBIO pEIIaTh CTaHJAPTHBIC 3aJadu
(naBbiku/ annapaToM JAUCIUIIINHEL. npo(ecCHOHANBPHOM AEATENFHOCTH Ha OCHOBE
OIIBIT WHOCTpaHHBIM SI3BIKOM B 00BEMe, HEOOXOAMMOM Ul | MHGOPMAnMOHHOW W OuOIHOrpadueckoit
JEATeNIbHOC | BO3MOXKHOCTH ITOJydeHUSI HH(POPMALK U3 3apyOeXKHBIX | KyIbTYphl ¢ HpUMEHEHHEM HH(OPMAaIHOHHO-
TH) HCTOYHMKOB; OIBITOM BBIPQKCHUS CBOUX MbICICH ¥ | KOMMYHHMKAlMOHHBIX TEXHOJIOTMH M C y4eTOM

MHEHUS B MEXKINYHOCTHOM M JEJIOBOM OOIICHHM Ha | OCHOBHBIX  TpeOoBaHMI  HMH(OpPMalMOHHON

HWHOCTPAHHOM S3BIKE.

oe3zonacuoctu(OITK-1)

Hasrbikamu HCIOJIb30BAHUS COBPEMEHHBIX
WHPOPMAITHOHHBIX TEXHOJIOT Mt im0’ pemeHus
po¢heCcCHOHATBHBIX 3144
Bnaners: MOHATHHHBIM ¥ TEPMHHOJIOTHYCCKHM | CHOCOOHOCTHIO  MPHMEHSThH  COBPEMEHHBIC
amnmapaToM JUCIUIUIAHBL. MpeICTaBICHUS 00 OCHOBax
MertogaMu OHOTEXHOJIOTMUECKMX M OHOMEIUIIMHCKHUX | OMOTEXHOJIOTHYECKHMX H  OMOMETUIIMHCKUX
MIPOU3BOJICTB, TEHHON HH)KCHEPHH, HAHOOUOTEXHOJIOTUH, | TIPOU3BOJICTB, TEHHOMH HHXCHEePHH,
MOJIEKYJIIPHOTO MOSIHPOBAHHS HAaHOOHOTEXHOJIOTHH, MOJIEKYJISIPHOTO

mozenupoanus (OITK-11)

Brnanets: coBpeMEHHBIMU METOIaMU 00pabOTKH, aHATN3a | CHOCOOHOCTBIO — MPHUMEHATH  COBPEMCHHEIC
Y CHHTE3a MOJICBOM, IIPOU3BOJICTBCHHON U TAOOpAaTOpHOU | METOABI OOpabOTKH, aHalW3a W CHHTE3a

OHOJIOTHYECKOH I/IHq)OpMaI_[I/II/I, IpaBujiaMH COCTaBJICHUSA
HayYHO-TEXHUYCCKUX NPOCKTOB U OTYETOB

TIOJIEBOH, NPOM3BOJICTBEHHON U JIaOOPaTOpHOH
OHOJIOTHUECKOH “HpOPMAIHH, TpaBuiIa
COCTaBJICHUS] HAYYHO-TEXHHUYECKUX MPOEKTOB U
oruetos (ITK-4)

BrageTs: OCHOBHBIMEM  TEXHHYECKUMH  CpEICTBAMHU | CIIOCOOHOCTBIO  HCIIONB30BATh  OCHOBHBIC
MIOUCKA Hay4YHO-OHOJIOTNIECKOi nHopManuy, | TEXHUYECKHE CPEACTBa IIOMCKA  HAYYHO-
YHUBEPCAIbHBIMU MaKeTaMu MIPUKIAIHBIX | OnoJorMyeckod MH(GOPMALUH, YHUBEpPCAIbHEIC
KOMITBIOTEPHBIX NPOTpaMM, 0a3aMu SKCIEPUMEHTAIBHBIX | MaKeThI MIPUKIIaHBIX KOMITBIOTEPHBIX
OHMOJIOTHYECKNX JaHHBIX, OHoJOorMyeckol MHpOpManued | mporpamm, €O3/71aBaTh 6a3bl

B II00ANIBHBIX KOMIIBIOTEPHBIX CETIX 9KCHEPUMEHTAIBHBIX OHOJIOTHYECKHX JAHHBIX,
paboratp ¢ Ouonormyeckoil mHpopManuei B

TI00ABHBIX KOMITBIOTEPHBIX ceTsix ([TK-8)

2. Leab 1 MecTO TMCUMIJIMHBI B CTPYKTYpe 00pa30oBaTeIbHOIl NPOrpaMMbl
Juctummaa «CucteMHast OMOJIOTHS» OTHOCUTCS K JUCIHILTUHE 110 BBIOODY.

JlucuuiuinHa u3yJaeTcst Ha _2_ Kypce B3 CeMecTpe 1o 09HOH Gopme 00ydeHHsI.
Jl1st OCBOCHMSI TUCLUITIIMHBI HEOOX0IMMbI KOMIIETEHIIUH, C(HOPMUPOBAHHbBIE B PAMKAX U3yUCHUS
cleayomux aucuumina: Matematuka, MadopmaTrka, buoxumust, MonexymsipHast Onoorus.

Lenpto yuebHON aucuumiuHbl «CUcTeMHas Ouosorus» sBisercsd (OpMUPOBAaHHE Y CTYAECHTOB
IpeJCTaBICHU 00 OpraHu3alud U pa3HoOoOpa3uu HMHPOpPMAIMM O CTPYKType OHOJIOTHYECKHX
MaKpOMOJIEKYJ W BO3MOXXHOCTAX €€ 00paboTkH, (OpMHUpPOBaHHE Yy CTYAEHTOB 0a30BBIX 3HAHUH O
COBPEMEHHBIX METO0JIaX MOJEIUPOBAHMS OMOJIOIMYECKHX CHCTEM B JAMAIla30HE OT MOJEKYH J0 IENbIX
OpPraHW3MOB,HAaBBIKOB PabOTHI ¢ JAaHHBIMH Ha TEPCOHAIBHOM KOMIIBIOTEpE, MOWCKa WHpOpMannuu B
00J1aCTH MOJIEKYJISIPHON OMOJIOTHH.

3amauy JUCIUILIMHEI

- OCBOEHHE CTYyJIeHTaMH 0a30BBIX MOHIATUI U ONpe/IeIeHNH CUCTEMHON OMOJIOTHH;

- TMpPHOOpETeHHEe 3HAHWK O PAa3NUYHBIX METOAAX MOACITHUPOBAHUS OHMOJIOTUYECKHX CHCTEM,
001aCTAX UX MPUMEHUMOCTH U UCIIOJIb30BaHMS;

- MpUOOpeTeHrne 3HaHWK 00 OCHOBHBIX HMCTOYHUKAX WH(GOpPMAIMH, JaHHBIX HCIIOJIB3YEMBIX B
COBPEMEHHOM BBIUMCIUTENLHON U SKCIIEPUMEHTAIbHON CUCTEMHOM OMOJIOTHH;

- MOJICIMPOBAaHUE CBOICTB IMHAMHYECKUX OHMOCHCTEM C JUCKPETHBIM (MMEIOIIUM paMKH) U
HENpepbIBHBIM BpeMeHeM (00JIbIIast 4acTh OMOCUCTEM).

B pesynbrare 0CBOCHUS NUCIUILTHHBI O0YYaIONTHIACS JOKEH:

3HaTb:

O TPUHIMIIBI CTPYKTYPHON OpTaHU3aIH OMOIOTHYECKHX MaKpOMOJICKYIT;

Croco0BbI 3aTUCH HH(POPMALIUU O CTPYKTYPE MaKpOMOJIEKYT,
TIPUHITUIIBI ¥ TTPaBHJIA OIIEHKH CXOJICTBA TTOCIIEIOBATEIIEHOCTEH;
3aKOHOMEPHOCTH (POPMHUPOBAHUS IPOCTPAHCTBEHHBIX CTPYKTYD;
MIPUHITUIIBI TIOCTPOCHUS (PHIIOTEHETUIECKHUX JIEPEBHEB;
BO3MOKHOCTH HCIIOJIb30BAHUS CPEACTB U pecypcoB ceTu MHTepHeT.

O O O O O
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YMerTs:
® OLICHUBATh CTENEHb CXOJICTBA MOCIIEIOBATEIbHOCTEH;
® IPOU3BOJUTH IOMCK T'OMOJIOTOB, ONPEAEIATH CYIICCTBEHHBIE NMPHU3HAKH CXOJCTBA W
pa3nIuyus MKy HUMU;
e B O0mMX YepTax ONPENeNATh 3JIEMEHTHl MPOCTPAHCTBEHHOW CTPYKTYpPHI U CBOICTBa
0eJKa Ha OCHOBE 3aKOHOMEPHOCTEW NEPBUYHON CTPYKTYPHI;
® OnpeneNnATh BTOPUYHYIO, TPETHYHYIO CTPYKTYPHI MAaKpOMOJIEKYJ Ha OCHOBE IaHHBIX
CTPYKTYPHOTO aHAJIN3a;
¢ >(pQeKTHBHO HUCHOIB30BATH pecypchl ceTn MHTepHeT miis monydeHus MH(pOpMauu B
obactu podecCHOHATLHOM e TEIIEHOCTH.
Bnaners:
- HaBBIKAMH TOMCKa MH(OpMAINH, HEOOXOAUMOW Ui MOCTPOSHHS MOJEIH OHMOJIOTHYECKOM
CHCTEMBI.

3. Conep:xanue padoueii nporpaMmbl (00beM TUCHUNJIMHBI, TUNIBI U BUABI Y4eOHBIX
3aHATHH, Y4eOHO-MeTOoAn4YecKoe o0ecreyeHre CaMOCTOATEeIbHOM PadoThl 00Yy4AKOIHXCS)

MHWHOBPHAYKHN POCCUU
®I'BOY BO «BALIKMPCKUM F'OCYJIAPCTBEHHbBINM YHUBEPCUTET»
BUOJIOTMYECKU ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

muciuruinabl CucTeMHas Ouosorust Ha 3 cemectp 2 Kypea
Ounast popma 00yueHust

Buja pa6oTni O0BbeM JUCUMILINHBI
O6wmast tpynoemkocts aucuuminisl (3ET / qacoB) 2172
Y4eOHBIX YacoB Ha KOHTAKTHYIO pabOTy ¢ IpenogaBaTesieM:
JIEKIIUIA 18
MPAKTUIECKUX/ CEMHHAPCKHX
712a00paTOPHBIX 18
IPYTUX (TPYIOBasi, HHAWBUIYaJIbHAS KOHCYNbTAINS M WHBIE BUABI YaeOHOU 0,2
JIeITeILHOCTH, TIpelycMaTpruBaronne padboty odydaronmmxcs ¢ npenonasarenem) (PKP)
Y4eOHbIX YacOB Ha CAMOCTOATEIbHYIO paboTy obyuatoruxcs (CP) 35,8
Y4eOHBIX YacoB Ha MOJTOTOBKY K 3K3aMeHy/3aueTy/qud pepeHnpoBaHHOMY
3auety (KoHTpoJb)

®opmMa KOHTPOJIA:
3auet 3cemecTp



Ne Tema n dopma u3ydeHHs MaTepranoB: JeKI1H, OcHOBHas U 3amanus dopma Teky1ero

n/n cozieprKkaHue MPaKTH4YECKUEe JIOTIOJIHUTEIIbHAS 10 CaMOCTOSITENBHON paboTe KOHTPOJIA

3aHATHS,CEMUHAPCKUE3aHATHS,J1a00paTOPHBIEPabOThI,CAMOCTOATEIbHASL auTeparypa, yCHeBaeMOCTH
paboTa U TPyI0EMKOCTh pEeKOMEHIyeMast CTYACHTaM (KOJUIOKBHYMBI,
(B gacax) (HOMepa U3 CIICcKa) KOHTPOJIbHBIE
paboTsl,
JIK ITP/CEM JIP CP KOMITBIOTCPHBIC
TECTHI U T.I1.)
2 4 5 7 8 9

1. TexHOJI0OTHU CEKBEHUPOBAHUS OCHOBHas1 IUTEpaTypa: [IporpammupoBanue B VYeTHbll onpoc
OCIKOB U HYKJICHHOBBIX 1-3 o6uonndopmaruke. S3bik Perl.

KHCTIOT JlononHuTeNbHas
JMTeparypa:

2. Banku JTAaHHBIX 4 4 9 OCHOBHas1 IUTEpaTypa: I'eneTnveckoe KapTUPOBAHUE. TectupoBanue
OHOJIOrHUeCKON HH(OPMAIUH. 1-3
IMowuck. JononHuTenbHas

JMTeparypa:

3. | CpaBHeHue 4 4 9 OcHOBHasl JIuTeparypa: Croco0bI TOJTy4eHHsT KonrpospHas
MOCIIE0BATEIbHOCTEH. 1-3 MIPOCTPAHCTBEHHBIX CTPYKTYP pabora
ITapHOE ¥ MHOXECTBEHHOE OGUOIOrHYECKIX MaKPOMOJICKYJI
BEIpaBHHUBAHHE. (PCA, SIMP u np.).

Knaccuduxanus u nepapxust
GEJKOBBIX CTPYKTYP.
CTpyKTYpHBIE MOTHBBIL.

4. Basbl naHHBIX — 0c00as popma 5 5 8,8 OcHOBHas IUTEeparypa: dunoreHeTnYecKas YcTHBIN ompoc
YHOPSI0YeHUST HHPOPMAIHH. 1-3 OnonH(pOpMaTHKA B CHCTEMAaTHKE
Pa3sHOBHIHOCTH 6a3 TaHHBIX. JKMBBIX OPTaHH3MOB.

Pensimonnsie BJI. CYBJ] MS
Access. Tabmmma — 6a3oBast
€/IMHHUIIA PEIISILIMOHHOM 0a3bl
JaHHBIX. 3alKCh U TOJIE.
[lepBuuHBIil U BTOPUYHBIH
iroun. CBsI3M, BUJIBI CBS3CH,
npumenenue. Coznanue b/,
3aI0JHEHNE TAOIHUII, 3aJaHUE
CTPYKTYpBI JAHHBIX. 3aIPOCHI.
Otuetsl. KHonounsie (hopMsl.
SI3BIK CTPYKTYPHPOBAHHBIX
3anpocoB SQL —
YHUBEPCAJIbHBII HHCTPYMEHT
pabotsl ¢ BJI.

Bcero gacos: 18 18 35,8




4, DoHJ 01IEHOYHBIX CpPEaACTB IO TUCHUIIJIUHE

4.1. IlepeyeHb KOMIIETEHUM ¢ YKa3aHUEM 3TANOB UX ()OPMUPOBAHMS B Mpolecce
0CBOeHHUs 00pa3oBaTebHON MporpaMmmbl. OnHcaHue MoKa3aTeieil H KpUTepHeB
OlLleHMBAHUS KOMIIETEHIIUI HA Pa3JINYHBIX 3Tanax ux GopMUpPOBaHNS, ONIMCAHNE LKA

OICHUBAHUSA

Kon u QopmynupoBka KOMIIETEHIIMM CIIOCOOHOCTBIO peliaTh CTaHAAPTHBIC 3a1adu
npodecCHOHAIBHON AeTEIbHOCTH Ha OCHOBE MHGOPMANMOHHON M Oubanorpaduieckoi

KVJIBTYPBL C TIPUMCHCHHUCM I/IHd)ODMaI_II/IOHHO-KOMMVHI/IKaI_H/IOHHbIX TEXHOJIOTHH M C

YYETOM OCHOBHBIX TpeOoBanui nHhopmarmonHoi oezomnacHoctu (OIMK-1)

Oran
(YpoBeHb)
OCBOCHHS

KOMITETEHI[HH

IInanupyemsle pe3yabTaThl
o0y4eHus
(mokasaresu JOCTHKECHUS
3aaHHOTO YPOBHS OCBOEHHUS
KOMIIETCHIIUIN)

Kpurepuu orieHuBaHus pe3yabTaTOB 00ydeHHs

«HezauteHo»

«3auTeHo»

IlepBslif 3Tan
(YpoBeHB)

3HaTb: BOCHPOU3BOAUTE M OOBSICHATH
yueOHBIH  Marepmad C  Tpedyemoit
CTENEHBIO HAyYHOH TOYHOCTH U ITOJTHOTHI

OObeM 3HaHMI OLEHHWBaeTcs Ha
59 n HIKe 6aIUIOB OT TPeOyeMBIX

He BocmpousBomur u  He
00BsICHACT y4eOHBI MaTepuan C
TpeOyeMOil CTENeHbI0 HaydHOU
TOYHOCTH ¥ IOJHOTHI

OO0bEM 3HAHMM OLIEHMBAETCS OT
60 1o 110 6aymu1oB OT TpedyeMbIX

Xopomo  BOCHPOM3BOIUT U
00BsICHSET y4eOHBIH MaTepual C
TpeOyeMoil CTeNeHbl0 HaydyHOH
TOYHOCTH ¥ TIOJTHOTBI

Bropoii atan
(YpoBeHB)

VYMeTp: pemiaTh CTaHAAPTHBIE 33/1a4u
HNpo(eCCHOHANIBHOI  JIATENPHOCTH  Ha
OCHOBE UHPOPMAILIMOHHON u
Ooubmorpaguyeckoil KyabTypBbL.

Pemarsb THITUYHbBIC 3a/1a4n
NpoeCCHOHANBHOI  NIEATENPHOCTH  Ha
OCHOBE BOCIIPOM3BEJCHHS CTaHIAPTHBIX
ANTOPUTMOB.
IpuMeHsITh UH(POPMAIIHOHHO-
KOMMYHHKAIIMOHHBIC ~ TEXHOJIOTHH  C
y4eToM OCHOBHBIX TpeGoBaHui
nHpopMaoHHOI 6e30macHOCTH

O6GbeM yMeHHil OLICHHBAcTCs Ha
59 u HIKe 6aIUIOB OT TPeOyeMBIX

He pemaer craHmapTHbIe 3a1a4yu
npo¢ecCHOHATBHOM
JESTEIIbHOCTH Ha
CTaHJAPTHBIX AJITOPHTMOB.
He npumenser nHGpOPMAIUOHHO-
KOMMYHHKAIIHOHHBIC TEXHOJIOTHH
C Y4EeTOM OCHOBHBIX TpeOOBaHH
nH(OPMaIMOHHO 6e30MacHOCTH

OCHOBC

O6beM yMeHHil OLICHHBAEeTCS OT
60 no 110 6aytoB OT TpeOyeMBIX

Xopomo pemaer CTaHAAPTHbBIC
3a1aun npodecCHOHATTBHON
JeATEIBHOCTH Ha OCHOBE
CTAQHJAPTHBIX AITOPUTMOB.

[pumenser  uHpOpMaANHOHHO-
KOMMYHHKAI[HOHHBIE TEXHOJIOT U
C YY4ETOM OCHOBHBIX TpeOOBaHHH
nH}pOpMAaIOHHO 6e30ITacCHOCTH

Tperuit 3tan
(YpoBeHB)

Bnagers: TOHSITUHHBIM "
TEPMHUHOJIOTMYECKUM anmnapaTom
JHUCITUIIIAHEL.

HNHocTpaHHBIM  SI3BIKOM B 00BEME,
HE0O0X0UMOM ISt BO3MOXKHOCTH

MOTy4eHst HHYOPMALUK U3 3apyOeKHBIX
HCTOYHHKOB; ONBITOM BBIPQKCHHSI CBOMX
MbICIICH U MHEHHS B MEXIHYHOCTHOM M
JICTIOBOM ~ OOIEHMH HA HMHOCTPAHHOM
SI3bIKE.

HaBbIkamu UCII0I630BaHMsI COBPEMEHHBIX
WH(OPMAIIMOHHBIX ~ TEXHONOTWH  JuIs
peuieHus NpodecCHOHANBHBIX 3a/1a4

OO0beM BIIaeHUS OLICHMBACTCS
Ha 59 wu HuwKe OalloB OT

TpeOyeMbIX

He Biameer mNOHATHHHBIM |
TEPMHUHOJIOTHYECKAM  aIllapaTtom
JMCIUTLTAHEL. Hasbikamu
HCIOJIB30BAHUS  COBPEMEHHBIX
UHPOPMAIMOHHBIX  TEXHOJIOTHIA
TS penieHus

npodecCHOHANBHBIX 33134

OO0BeM BiIaIeHHS OLIEHUBACTCS OT
60 no 110 6aymtoB OT TpedyeMbIxX

Xopo1io BiaseeT MOHATHIHHBIM 1
TEPMHHOJIOTUYECKHM armapaTom

JVCIHTUTHHBL. Hasbixkamn
HCTIONB30BAHUS ~ COBPEMEHHBIX
MHPOPMAIMOHHBIX ~ TEXHOJOTHIt
TSt penreHus

npodecCHOHANBHBIX 33134

KO,I[ n (bOpMy.]'IHpOBKa KOMIICTCHIIU N CIIOCOOHOCTBIO OPpUMCHATE COBPEMCHHBIC
OpeacTaBJICHUA 00 OCHOBaX OMOTEXHOJOTHMYECKHX U 6I/IOM€I[I/IHI/IHCKI/IX OpPpOU3BOACTB,

T€HHOUN MHKXECHEPHH, HaHO6I/IOTeXHOJ'IOI‘I/II/I, MOJICKYJIAPHOTO MOJACIUPOBAHUA (OHK-].].)

Otan
(ypoBeHB)
OCBOCHHS

KOMITETEHIINH

[Tnannpyembie pe3yabpTaThl
o0y4yeHus
(ToKa3aTenu JOCTHIKEHUS
3aJJaHHOTO YPOBHSI OCBOCHUS
KOMIIETEHIIH)

Kputepun oneHHBaHUS pe3yIbTaTOB O0yUCHHS

«He3zauTeHno»

«3auTeHOo»




[Iepsbiit 3Tan
(ypoBeHb)

3HaTh:
y4eOHBII
CTETIEHBIO

BOCIIPOU3BOANUTh U OOBICHATH
Marepuan Cc  TpeOyemoii
HAYYHOM  TOYHOCTH  H
MTOJIHOTBI. Teopetnueckue u
MPaKTHYECKUE OCHOBBI
OHMOTEXHOJIOTMUECKHUX u
OMOMETUIMHCKUX IPOU3BOACTB, T'CHHOM
HHKCHEePHH, HaHOOHMOTEXHOJIOTHH,
MOJICKYJIIPHOTO MOJCTHPOBAHHS

OObeM 3HaHMI OLICHMBAETCS Ha
59 n HUXe 6AIOB OT TPeOyeMBIX

He BocmpomsBomutr u  He
00BsCHIET y4eOHBIN MaTepuai c
TpeOyeMOil CTeNeHbI0 Hay4yHOH
TOYHOCTH U HOJIHOTHI.

OObeM 3HaHMI OLEHUBAETCA OT
60 no 110 6aymioB OT TpeOyeMBIX

Xopomo  BOCHPOHM3BOJUT |
OOBSCHSCT y4eOHBII MaTepHan ¢
TpeOyeMoil CTemeHbl0 HaydHOMH
TOYHOCTH U TIOJHOTBHI.

Bropoii 3tan
(ypoBeHb)

YMerh: pemiath  TUOWYHBIC — 3aJaddl
npoQecCHOHATTBHON  JICATENILFHOCTH Ha
OCHOBE BOCIIPOU3BEIEHUS CTaHIAPTHBIX
ITOPUTMOB

OOBbeM yMeHHil OIeHHBAeTCsl Ha
59 n HIXe 6AIOB OT TPeOyeMBIX

He ymeer pemars THIUYHEIE
3aJa9u npogeccuoHaTbHON
JeSATEIILHOCTH Ha OCHOBE
BOCIIPOM3BEICHHUS  CTAHIAPTHBIX
aJIrOPUTMOB

O6beM yMEHHH OLCHHBAcTCs OT
60 no 110 6aymtoB OT TpeOyeMBIX

Xopomo  pemaer — THUIHYHBIE
3aJa4u npo¢ecCHOHANTBHON
JeSATEIILHOCTH Ha OCHOBE
BOCIIPOM3BEICHHUS  CTAHIAPTHBIX
QJIrOPUTMOB

Tpetuii atan
(ypoBeHb)

Brnanets: MMOHSITUHHBIM "
TEPMHHOJIOTUYECKUM anmnapaTom
MCIUTIIAHEL

MerogamMu ~ OMOTEXHOJOTMYECKUX M

OMOMEIUIMHCKUX HPOMU3BOACTB, TE€HHOM
WH)XEHEPHH, HaHOOHMOTEXHOJIOTHH,
MOJIEKYJIIPHOTO MOJIEITHPOBAHMS

OO0BeM BraJeHNUs OLICHUBAETCS Ha
59 n HIXe 6AIOB OT TPeOyeMBIX

He Bmameer DNOHATHHHBIM U
TEPMUHOJIOTHYECKHM aIIapaToM
JIUCIUTIINHBI, MeTodaMu
OHOTEXHOJIOTHYECKHUX u
OMOMEINIIMHCKAX TPOHU3BOCTB,
TEeHHOM WH)XCHEPHH,
HaHOOHMOTEXHOJIOTHH,

MOJICKYJIIPHOTO MOJICITUPOBAHUS

OO6beM BIIaJCHUS OLICHUBACTCS OT
60 1o 110 6aymtoB OT TpeOyeMBIX

Braneer MOHATHHHBIM u
TEPMHUHOJIOTHYECKUM arapaToM
JIHCHUTIINHBI, MeTodaMu
OHOTEXHOJIOTHYECKHUX u
OMOMEINIIMHCKUX TPOM3BOCTB,
TEeHHOMI WH)XCHEPHH,
HaHOOHMOTEXHOJIOTHH,

MOJICKYJIIPHOTO MOJICIIUPOBAHUS

Kox u ¢popMynupoBka KOMIETCHIIMHA CIIOCOOHOCTBhIO IPUMEHSATh COBPEMEHHBIE METOJIbI

00paboTKH,

aHaJW3a M CHUHTE3a II0JEBOM, MPOUW3BOJCTBEHHOW M J1a00paTOPHOU

OMOJIOTHYECKOM I/IHd)ODMaHI/II/I, npaBuja COCTABJIICHHUA HAYYHO-TCXHHNYCCKHUX IMPOCKTOB U

orueros (ITK-4)

OTtan
(ypoBeHb)
OCBOCHHS

KOMIETCHIMU

[Inanupyembie pe3yabpTaThl
o0y4yeHus
(mokazarenu JOCTHKCHUS
3aJaHHOTO YPOBHS OCBOCHUS
KOMIETESHIIUH)

Kputepuu oneHnBaHUs Pe3yIbTaTOB O0yUECHHS

«He3auTeHo»

«3auTeHo»

[lepBslif 3Tan
(YypoBeHb)

3HaTh: COBpPEeMEHHBIE METObI 00pabOoTKH,
aHanmsa u CHHTE3a TIOJICBO}A,
MPOM3BOJCTBEHHOW W 1abOpaTopHOit
Omosornueckoil MHGOPMALUH, TIPaBHUIA
COCTaBJICHUS Hay4YHO-TEXHUYECKHX
HPOEKTOB U OTYETOB

OO6beM 3HAaHMI OLICHHBAeTCS Ha
59 n HyKe 6aIOB OT TPeOyeMBbIX

He 3Haer coBpeMeHHBIE METOMBI
00paboTKH, aHAIM3a W CHHTE3a
T0JIEBOM, TPOU3BOJCTBEHHON U

naboparopHoli  OMOIOTHYECKON
nHpopmarmy, IpaBuiIa
COCTaBJICHUS Hay4YHO-
TEXHUYECKHX MPOEKTOB u
OTYETOB

OO6beM 3HaHMIT OLICHMBACTCS OT
60 no 110 6aymioB OT TpeOyeMbIX

3HaeT COBPEMEHHBIE  METOMBI
00paboTKH, aHamM3a M CHHTE3a
TI0JIEBOM, TPOM3BOJACTBEHHON H

naboparopHold  OMOJIOTHYECKON
uH(popMaIuy, IpaBuiIa
COCTaBJICHUS Hay4YHO-
TEXHUYECKHX MPOEKTOB u
OTYETOB

Bropoit stan
(ypoBeHB)

Ymetn: MIPUMEHSTH COBPEMEHHEIE
METOABl 00pabOTKH, aHaIHM3a W CHHTE3a
MOJIEBOM, TIPOU3BOJCTBEHHON u
nabopaTopHOi OHMOJIOTHYECKO
nHMOpMaIMy, TpaBWia  COCTABICHHS
HayYHO-TEXHUUECKHX MIPOEKTOB u
OTYETOB

O0beM yMeHHI OIICHHBAeTCS Ha
59 u HIDKE 6aJUTOB OT TPEOyEeMBIX

He yMeEET NPUMECHSATH
COBPEMECHHBIC METOAbI
06pa6OTKI/I, aHaJinda M CHHTEC3a

MOJIEBOM, TPOU3BOJCTBEHHON U
naboparopHold  OHOIOTHYECKON
nHpopmarmy, IpaBHiIa
COCTaBJICHHS Hay4JHO-
TEeXHUIECKHX MPOEKTOB u
OTYETOB

O0beM yMeHHI OIICHHUBAETCS OT
60 o 110 6amtoB OT TpeOyeMbIxX

Ipumenser COBpPEMEHHBIE
MeToabl 00paboTKM, aHamu3a u
CHHTE3a TIOJIEBO}A,
MIPOU3BOACTBEHHOU u
naboparopHold  OMOJIOTHYECKON
uHpopMaIuu, npaBmiIa
COCTaBIICHUSI HAy4YHO-
TEXHUYECKHX MPOEKTOB u
OTYECTOB




Tperuii otan | Bnagers:  coBpemeHHbiMH — Metoiamu | OObeM BianeHus oueHuBaeTcs Ha | OObeM BiaJCHHs OLCHUBACTCS OT
(YypoBeHB) 00paboTKH, aHAIHM3a U CHHTE3a MOJEBOH, | 59 u Hmke 6auioB oT TpedyeMbix | 60 1o 110 6ayutoB ot TpedyeMbIX
NPOU3BOJCTBEHHOHM ¥ J1abopaTopHOM
OGuonoruueckon nadopmanmy, | He  Bmameer  coBpemenHbiME | Brageer COBPEMEHHBIMHU
HpaBHIAMH COCTaBJICHUS Hay4JHO- | MeTomaMH oOpabOTKH, aHAIM3a W | METoJaMu 0OpabOTKH, aHaiuHM3a U
TEXHUYECKHX MPOEKTOB U OTYECTOB CHHTE3a MOJIEBOH, | cHHTE3a TIOJICBOA,
TIPOU3BOJCTBEHHON U | IPOU3BOJACTBEHHOM u
naboparopHoid  OMOJIOTHYECKOW | TabOpaTOpHOW  OHMOJIOTHYECKON
“HPOPMAIHH, MpaBWIaMH | WHGOPMAIHH, MIpaBUIaMHU
COCTaBJICHUS Hay4HO- | COCTaBICHHS Hay4JHO-
TEXHHIECKHX MPOEKTOB U | TeXHHIECKHX HPOEKTOB "
OTYETOB OTYETOB
KO,I[ u (I)OpMYHI/IpOBKa KOMIICTCHIIUHU CHOCOOHOCTBIO  HCIIOJIB30BAaTh  OCHOBHBIE

TCEXHUYCCKUC CPECACTBA ITOMCKA HﬁV‘IHO-GHOHOI‘H‘-IGCKOfI I/IH(bODMaI_II/II/I YHHUBECPCAJIBHBIC

HAaKCThI ITPUKIaAHbIX KOMIIBIOTCPHBIX IIPOIpaMM, CO3/1aBaThb 0a3nl OKCIICPUMCHTAJIBbHBIX

OMOJIOTMYECKUX JIAHHBIX, padorarh ¢ Ouojornyecko uHdopMalmeil B NIOOAILHBIX

koMmmbrTepHBIX ceTsax (ITK-8)

Otan
(ypoBeHb)
OCBOCHUS

KOMITETEHIHH

[Tnanupyembie pe3yibTaThl
o0y4ueHns
(TIoKa3aTesnu JOCTHKCHUS
38/IaHHOTO YPOBHSI OCBOCHHSI
KOMITIETCHITHIH)

KpuTepuu oneHHBaHUS pe3yIbTaToOB O0yUECHUS

«HezauTeHno»

«3auTeHOY

[IepBbiit 3Tan
(ypoBeHb)

3HaTh: OCHOBHBIC TEXHHYECKUE CPECTBA
MIOUCKA Hay4YHO-OHOIOTHIeCKON
UHGOPMALIMY, YHHBEPCAJbHbIC MaKEeThI
HPHUKIAIHBIX KOMIIBIOTEPHBIX MPOTrpamm,
co3maBaTh 0as3bl  IKCIICPHMEHTAIBHBIX
OUONOTHYECKUX [aHHBIX, paboTath ¢
Guonornueckon nHpopmarmei B
T7I00abHBIX KOMITBIOTEPHBIX CETAX

O0beM 3HAaHUI OICHWBAeTCs Ha
59 u HIKe 6aJUIOB OT TpEOyeMBIX

He 3HaeT OCHOBHBIC TEXHHUYCCKHE
CpeACTBa  IIOMCKAa  Hay4HO-
Ouonormyeckod  MHGpOpMALUH,
YHHBEpCAIbHBIC MaKeThI
MPHUKIaTHBIX KOMITBIOTEPHBIX
IPOTPamMM.

OO0beM 3HAHUI OILIEHHBACTCS OT
60 o 110 6amwtoB OT TpeOyeMbIX

3HaeT OCHOBHBIC TEXHHYCCKHE
CpPeACTBa  IIOUCKA  HAy4HO-
Ouosnormueckod  MHGpOpMaLUH,
YHHBEpCAJIbHBIC MaKeThI
MPHKIaTHBIX KOMITBIOTEPHBIX
IPOTPaMM.

Bropoii s3tan
(ypoBeHb)

VYMerb: HCIIOJIb30BAaTh OCHOBHBIC
TEXHUYCCKUE CPEACTBA NOWUCKAa HAYYHO-

OHMOJIOTHUECKOH rHpOpMAaIHY,
YHUBEPCAIbHBIC ITAaKEThl IPHUKIATHBIX
KOMITBIOTEPHBIX ~IIPOTPAaMM, CO3/1aBaTh
6a3bl IKCIIEPUMEHTAIBHBIX
OMOJIOTMUECKNX JaHHBIX, paboTaTh C
OGuosIornuecKoi nHdopmarmei B

TJI00ATBHBIX KOMITBIOTEPHBIX CETAX

O0BeM yMCHHI OIICHHUBACTCS Ha
59 u HIKe 6aJUIOB OT TPeOyEeMBIX

He yMeeT HCIIOJIb30BaTh
OCHOBHBIC TEXHHYECKHE CPEICTBA
MOUCKAa HAyYHO-OHOJIOrHYECKOM
uHGOPMAIMH,  YHHUBEPCAJIbHbIC
MaKeThI MPUKIIaTHBIX
KOMIIBIOTEPHBIX TPOTPAMM.

OO0beM yMEHHWHl OICHHBAETCS OT
60 o 110 6amwtoB OT TpeOyeMbIX

YMeeT HUCIONB30BaTh OCHOBHBIE
TEXHUYECKHE CpEeICTBAa IIOUCKA
Hay4YHO-OHMOJIOTNUECKOM
uHMOpPMAIMY,  YHUBEPCAIbHBIC
HaKeThl TIPUKJIATHBIX
KOMIIBIOTEPHBIX IIPOTPaMM.

Tperuii sTan
(YypoBeHb)

Brnanets: OCHOBHBIMHU

IOHCKa

TEXHUYECKHIMHU
cpencTBamMu Hay4YHO-
OGuosIornuecKoi nHdopmarmy,
YHHUBEPCAIBHBIMU TTAKETAMH TPUKIIATHBIX
KOMIIBIOTEPHBIX ~ TIporpamM,  6azamu
9KCHEPUMEHTAIBHBIX OUOJIOTNYECKHX
AHHBIX, OWoyormyeckoil MHpopMammei
B II00AJIBHBIX KOMITBIOTEPHBIX CETAX

OO0beM BlIafeHus OLICHHBACTCS Ha
59 n HuXe 6aIOB OT TpeOyeMBbIX

He BJIasIeeT OCHOBHBIMU
TEeXHUIECKUMH CpencTBaMu
MONCKa HAYYHO-OMOJIOTHYECKOM
nHpopManyy, YHUBEPCATHHBIMH
MaKeTaMu TIPUKJIATHBIX
KOMITBIOTEPHBIX IIPOTPaMM.

O6beM BlafieHuUs OLIEHUBACTCS OT
60 no 110 6aymtoB OT TpeOyeMbIX

Bnageer OCHOBHBIMH
TEeXHUIECKUMH CpencTBaMu
MONCKA HAYYHO-OMOJIOTHUECKOM
nHpopMaIyy, yHUBEPCATBHBIMH
TaKeTaMu TIPUKJIATHBIX
KOMIIBIOTEPHBIX IIPOTPaMM.

Kpurepusimu orieHuBaHMsl SBJIAIOTCS Oaiibl, KOTOpPBIE BBICTABISAIOTCA IpeNojaBaTesieM
3a BUJBl JIEATENBHOCTU (OLICHOYHBIE CpPEACTBA) MO HMTOraM H3ydeHHMs Mojyieil (pasnenoB
JTUCIUIIMHBI), IEPEYUCIIEHHBIX B PEUTUHT-TUIaHe AUCIMILIUHBI (715 3a4eTa: TeKYIUi KOHTPOJIb
— MakcuMyM 50 6ayuioB; pyOeKHBIH KOHTPOJIb — MakCUMYM 50 GaJijIoB, MOOIMIPUTEIbHBIE OAIIIBI
— makcumym 10).

[Ixasa oneHUBaHUS:

JUIs 3a4eTa:
3ayTeHo0 — oT 60 mo 110 pelTuHroBsix OamnoB (Bkmrouyas 10 MOOLIPUTENBHBIX
0ayoB),
He3auTeHO — oT 0 10 59 peHTHHIOBBIX OaJIIOB).
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4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIe MaTEePUAJIbI, HEOOXOAUMBbIE VISl OLlEHKH

3HaHHﬁ, yMeHI/Ifl, HABBIKOB H ONIBITA T€ATECJIbHOCTH, XaPaAKTCPUIYIOIIUX I3TAIIbI

(popMupoBaHus KOMIIeTEeHIIMI B Mpolecce 0CBOCHUS 00pa30BaTeIbLHOI POrPaMMbI.
MeToanueckue MaTepuaJibl, onpeae/siiomme Npoueaypbl OlleHUBAHUA 3HAHUN, YMEHUH,

HABBIKOB M ONBITA /1eSITeIbHOCTH, XapaAKTePU3YIOLIUX 3Tanbl (JOPMHUPOBAHUS

KOMIIeTeHIM i
Oransl Pesynbrars! 00yueHus Komnerennus OneHOuHbIE CPECTBA
OCBOEGHHS
1-i1 Tan 3HaTh: BOCHPOM3BOAUTH M OOBSCHATH | CIIOCOOHOCTBIO pelIaTh CTaHAapTHbIC | VIHIUBHIyanbHBIH, TPYHIIOBOH
3HaHUA yueOHBII MaTepual ¢ TpeOyeMoil cTeneHblo | 3aaa4n npogeccuoHanbHON | ompoc; TECTUPOBAHUE;
Hay4YHOH TOUHOCTH U NOJTHOTHI JEATETbHOCTH Ha OCHOBE | MHCHMEHHBIE OTBETHI Ha
MH(OPMAIIMOHHOM M | BONIIPOCHI;  YCTHBIH  OIIpoOC
Ooubmorpadguueckoil  KymbTypsl ¢ | (BOHPOCH IJISI CAaMOKOHTPOJIS);
pUMEHEHHEM MH(OPMAIMOHHO- | JTabopaTopHBIE paboTsr;
KOMMYHHKAIIHOHHBIX TEXHOJIOTMH M C | KOHTPOJBHBIE paboTsr;
y4eToM OCHOBHBIX TpeGoBaHMid | cobecemoBaHue; pabouas
HHPOPMAIIMOHHON 0e30IacHOCTH | TeTpajib
(OIIK-1)
3HaTh: BOCHIPOHM3BOJIUTH M  OOBSICHATH | CIIOCOOHOCTBHIO HNpUMeHsTh | VHIuBUTyanpHbIH orpoc;
y4eOHBIH MaTeprall ¢ TpeOyeMoll CTEIIeHbI0 | COBpEMEHHBIE  INpeACTaBiIeHHs 00 | pabouas TeTpab,
Hay4HOH TOYHOCTH u MONHOTHL. | OCHOBaX  OMOTEXHOJNOTMYECKHX U | coOeceJoBaHUE
Teopernueckie U MPaKTUYECKHE OCHOBBI | OMOMEIMITMHCKHX IIPOU3BO/ICTB,
OMOTEXHOIOTUYECKUX M OMOMEIMIMHCKUX | TeHHOU UHXCHEPHH,
MpPOU3BOICTB, TeHHOH WHXXCHEPHHY, | HAHOOMOTEXHOJIOTHH, MOJEKYISIPHOTO
HaHOOHWOTEXHOJIOTHH, MouiekyJsipHoro | mozenupoBanus (OITK-11)
MOJEIMPOBAHHUS
3HaTh: COBpPEMEHHbIE METOIBbl 00pabOTKH, | CIIOCOOHOCTBIO NpUMeHsTh | VHIuBUTyanbHbIH orpoc;
aHaM3a u CHHTE3a MOJICBOM, | COBpEMEHHBIE METOOBl  00paboTKH, | pabodas TeTpajb,
MPOM3BOACTBEHHOW W Ja0OpaTopHO# | aHamm3a u CUHTE3a MoJIeBOii, | cobecemoBaHne
Omosornueckoil MHGOPMALK, TpaBHia | MPOU3BOACTBEHHOW M J1a0OpaTOPHOM
COCTaBIICHUS HAyYHO-TEXHHYECKHX | OHOIOrHYecKoil mHpOpManuy, mpaBuiIa
HPOEKTOB U OTYETOB COCTaBJICHUS HayYHO-TEXHUYECKHX
npoektoB U otueros (ITK-4)
3HaTh: OCHOBHBIE TEXHHYECKHE CPEACTBA | CIIOCOOHOCTBIO UCTIONB30BaTh | VHIMBUTyanbHbIA orpoc;
MIOUCKa HayYHO-OMOJIOTHYECKOH | OCHOBHBIE  TEXHMYECKHE  CpeicTBa | pabodas TeTpajp,
nHQOpPMAIK, YHUBEpCAJbHBIE MAKETHI | ITOMCKA HAy4YHO-OMOJIOTHYECKOH | cobecemoBaHme
NPUKIAJHBIX KOMIBIOTEPHBIX MPOTpamMM, | MHGOPMAINH, yHHBEPCAIBHBIE ITAKETHI
co3maBaTh  0a3pl  OKCHEPUMEHTANBHBIX | MPUKIAJHBIX KOMITBIOTEPHBIX
OMOJIOTMUECKUX ~ JaHHBIX, padoTaTh C | IpOrpamM, c03/1aBaTh 0a3bl
Ouonornueckon nuHhopmaryei B | DKCHEPHMEHTAJbHBIX OHOJOTMYECKUX
IJI00aJIBHBIX KOMIIBIOTEPHBIX CETAX JaHHBIX, paboTaTh C OWONOrHYECKON
nHdopmanueit B rII00aIBHBIX
koMnbtoTepHbiX cersix (ITK-8)
2-fisram | YMeTh: pemarh CTaHAAPTHBIE 3aJadd | CIOCOOHOCTBIO pemIaTh CTaHAApPTHRIE | MHOMBHIyambHBIN, TPyMIIoOBOi
YMeHust | mpodecCHOHANBPHON  NESATENbHOCTH — Ha | 3a/1a4d npogecCHOHANBHOM | ompoc; TECTUPOBAHHUE;
OCHOBE nH(pOpPMAITIOHHO " | JIeSTeNbHOCTH Ha OCHOBE | MHCHMEHHBIE OTBETHI Ha
OoubnrorpadguvecKoil KyabTyphL. nH(OPMaIMOHHOM M | BONIPOCHI;  YCTHBIH  OIpOC
Pemwats TUINYHBIC 3amaun | Oubmmorpadmueckod  KyabTypbl € | (BONIPOCHI Ul CaMOKOHTPOJIS);
npodeccHOHANBHOI  AESITENPHOCTH  Ha | IPHUMEHEHHEM NH(OPMAIMOHHO- | JTabopaToOpHBIE paboTsr;
OCHOBE BOCHPOMW3BEJCHUsS CTAHIAPTHBIX | KOMMYHHKAIIMOHHBIX TEXHOJIOTMH M C | KOHTPOJBHBIE paboThI;
aITOPUTMOB. yaeToM OCHOBHBIX TpeboBaHMA | coOecemoBaHue; pabouas
[Ipumenars WHPOPMAIIMOHHO- | WHPOPMAIIMOHHOM 0e30MacHOCTH | TETpajab
KOMMYHHKAIMOHHBIe TexHonoruu ¢ yuaerom | (OITK-1)
OCHOBHBIX TpeOOBaHUI HH(POPMAUOHHOMN
06e30MacHOCTH
YMeTp:  pemath  TUNHYHBIE — 3aJadl | CIIOCOOHOCTBIO npuUMeHsTh | VHIuBUIyanbHEIH orpoc;
npo(eCCHOHANBHOM ~ IESITENPHOCTH  Ha | COBPEMEHHBIE  IpPEACTaBIeHHS 00 | pabouas TeTpajp,
OCHOBE BOCIPOM3BEJCHHsS CTAaHIAPTHBIX | OCHOBaX  OWOTEXHOJOTHMUECKUX M | coOecemoBaHHE
AJITOPUTMOB OMOMEIUITMHCKUX IIPOU3BOJICTB,
T€HHOMU UHXXCHEPHH,
HAHOOMOTEXHOJIOTUH, MOJICKYJISIPHOTO
Mozenuposanus (OITK-11)
YMeTh: NPUMEHATh COBPEMEHHBIE METOABI | CHOCOOHOCTBIO OpuUMeHATh | VHIuBUIyanbHEIH orpoc;
00paboTKH, aHanM3a W CHHTE3a IIOJICBOM, | COBpEMEHHBIE MeTonsl  00paboTkm, | pabouas TeTpajp,
NPOU3BOACTBEHHOW M JjlabopaTopHOW | aHanmM3a | CHHTE3a  IOJIeBOH, | cobeceqoBaHUe
Ouosornueckoil MH(pOpMalMK, MpaBwia | NPOU3BOJCTBEHHOH M J1abOpaTOpHOM
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COCTaBJICHUA HAaYyYHO-TEXHUYECCKUX
IIPOCKTOB U OTYETOB

Ouosiornueckoi HHGOpMaIKy, IpaBUiIa
COCTaBJICHUS HayJHO-TEXHUYECKHX
npoektoB u otueros (ITK-4)

VMmers: HCII0JIb30BATh OCHOBHBIE
TEXHUUYECKHE CpEICTBA IIOMCKAa HAay4dHO-
OuonornUecKoi nHpopMarmy,

YHUBEpPCAIbHBIE — NAKeThl  NPUKIATHBIX
KOMIIBIOTEPHBIX ~ IPOTPaMM,  CO3/aBaTh
6a3bl SKCIEPUMEHTATIBHBIX OMOTOTHUECKUX
JNaHHBIX, paboTaTh ¢  OHOJOTHYECKOM
nH(popManueH B II00aIBHBIX
KOMIBIOTEPHBIX CETSIX

CIIOCOOHOCTBIO HCIIOJIb30BaTh
OCHOBHbIE  TEXHHYECKHE  CpEICTBA
MTOUCKA HAYYHO-OHOJIOTHIECKOM
uH(OpMaIMK, YHUBEPCAIbHBIC MaKEeThI
TPUKIIAJHBIX KOMIBIOTEPHBIX
IPOTpaMM, co3/1aBaTh 6a3bl

9KCHEPUMEHTAIBHBIX  OMOJIOTHMYECKUX
aHHBIX, paboTaTe C OWONOTHYECKON
nHpopManyen B III00aNbHBIX
KoMmmbroTepHbIX ceTsix (ITK-8)

MNupuBuyansHbi
pabouas
cobecetoBaHHE

orpoc;
TeTpab,

3-i1 9ramn
Brnanets
HaBBIKAMH

Brnaners: TIOHATHIHBIM M | CIIOCOOHOCTBIO pemaTh CTaHAapTHBE | MHIMBUIyalbHBIH, TPYNHIOBOM
TEPMHHOJIOTHYECKUM anmapaToM | 3ajauu npoecCHOHABHOM | ONpoCc; TECTUPOBaHME;
JMCLUILTUHBL. JEATEILHOCTH Ha OCHOBE | IHCBMEHHBIC OTBETBI Ha
WNuoctpanHbiM  s3pIKOM B oObBeMe, | HHOOPMALMOHHON U | BOIIPOCHI; YCTHBII onpoc
HEOOXO0IMMOM hinti BO3MOXXHOCTH | OmbOmmorpadmueckod  KyiabTypsl ¢ | (BOIPOCHI Al CaMOKOHTPOJIS);
noxydeHus MHGOPMAIMU W3 3apyOeXHBIX | IPHUMEHEHHEM MH(OPMAIMOHHO- | JTabopaTopHBIE paboTsr;
HCTOYHUKOB; OIBITOM BBIPOKEHUS CBOMX | KOMMYHHUKAIMOHHBIX TEXHOJOTHIl M C | KOHTPOJBHBIC paboTsr;
MBICTIEH ¥ MHEHHUS B MEXIJIMYHOCTHOM H | YUETOM OCHOBHBIX TpeboBaHuil | cobecenoBaHue; pabouas
JIeTIOBOM OOIEHUH Ha HHOCTPAHHOM SI3bIKE. | MH(OPMAIMOHHOM 0€30ITaCHOCTH | TeTpajb

Hassikamu ucnons3oBanus | (OITK-1)
COBPEMEHHBIX HH(OPMAIHOHHBIX
TEXHOJIOTUH JUTSE pelieHus
npodecCHOHATBHBIX 3a1a4
Bnaners: HOHSATHHHBIM U | CHOCOOHOCTEIO NpUMeHsTh | VHIuBUTyanbHbBIH orpoc;
TEPMHUHOJIOTHYECKUM amnmapaTtoM | COBpEMEHHBIE  MpEACTaBIeHHs 00 | pabouas TeTpap,
JUCIIAIUTHHBL OCHOBax  OHMOTEXHOJIOTHMYECKHX U | coOeceJoBaHHUE
Meronamu OHOTEXHOJIOTHYECKHX U | OMOMEAMLMHCKHX IIPOU3BOJICTB,
OUOMEIMIMHCKAX TPOM3BOJCTB, T'CHHOW | I'€HHOI WHXCHEPHH,
UHXCHEPHH, HaHOOMOTEXHOJIOTHH, | HAHOOMOTEXHOJIOTHH, MOJICKYJISIPHOTO
MOJIEKYJIIPHOTO MOJICITHPOBAHUS mozenuposanus (OITK-11)
Bnagers:  COBpeMEHHBIMH  METOJAaMH | CHOCOOHOCTBIO NpUMeHsTh | VHIuBUTyanbHbIH or1poc;
00paboTKM, aHamM3a M CHHTE3a IIOJICBOH, | COBpEMEHHBIE MeTonsl  00paboTku, | pabouas TeTpajp,
NPOW3BOJCTBEHHOM M Ja0OpaTopHOW | aHamM3a M CHHTe3a  IIOJIEBOH, | cobecemoBaHHe
Ouonornueckoil MHQOpPMAINK, NpaBUIAM{ | IPOU3BOACTBEHHOW M J1abOpaTOpHOI
COCTaBJICHUS HAay4YHO-TEXHHYECKHX | OMOJIOTHYECKO# HH(MOpMAIMH, IpaBuiia
HPOEKTOB U OTYETOB COCTaBJICHUS HAay4YHO-TEXHUYECKHX

npoekToB u orueroB (ITK-4)

Briamerb:  OCHOBHBIMM  TEXHHUYECKUMH | CIIOCOOHOCTBIO UCIIONb30BaTh | VHIMBUTyanbHBIH orpoc;
CpencTBaMH TIOUCKa HAyYyHO- | OCHOBHbIE  TEXHHYECKHe CcpeicTBa | pabouas TeTpajp,
Ouonornueckon uH(pOpMaIMH, | MOUCKa Hay4HO-OMOJIOTHYECcKOil | cobecenoBaHue
YHUBEPCAIBHBIMU TaKeTaMH TNPHKIAAHBIX | HHQOpPMAIMM, YHUBEPCAIbHBIE MaKeThI
KOMITBFOTEPHBIX TPOTrpamM, 0a3aMu | IPHKIATHBIX KOMIIBIOTEPHBIX
9KCHEPUMEHTAIBHBIX OUOJIOTHYECKUX | MPOrpamM, cO3/1aBaTh 6a3bl

JTAHHBIX, OWoJoTHYecKoil mHpopMaIeld B
T7100abHBIX KOMITBIOTEPHBIX CETSAX

IKCIEPUMEHTANBHBIX ~ OHONOTHYECKUX
AaHHBIX, paboTaTh ¢ OHOJOTHYECKOU
nHpopmaruei B rI00aIbHBIX
koMnbioTepHbiX cersix (ITK-8)
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4.3.PeliTHHT — IJIAH TUCHUILTHHBI
CucreMmHas 0uoJiorus

HarnpasieHue 06.03.01 buonorus

Kypc 2, cemecTp 3
Bunp! yaeOHOM TS TeTbHOCTH Bam 3a Yucno 3amanuii Bambl
CTYJEHTOB KOHKpETHOE 3a CEMeCTp MuHHUMaNbHBIN MakcumanbHbIH
3amaHue
Moayas 1
Texymuii KOHTPOJIb
JlaGopaTopHas paboTa 2 5 0 10
CeMuHapcKue 3aHATUS 2 5 0 10
TecToBbIif KOHTPOJIb 2 5 0 10
PyGexHbIil KOHTPOJIb 30
Moayas 2
Texymuii KOHTPOJIb
JlaGopaTopHasi paboTa 1 5 0 5
CeMuHapCKue 3aHSTHS 2 5 0 10
KontponpHas paborta 1 5 0 5
PyGexHBIi KOHTPOJIb 20
IMoompureabHble HaNIBI
AxruBHas paboTta Ha 1a00pPaTOPHBIX 1 10 10
3aHATHIX
ITocemaemocTh (6217161 BBIYUTAIOTCSA U3 0011ell cyMMbI HaOpaHHBIX 0A/1710B)
[Mocemenne TEKIMOHHBIX 3aHATHI - -
0 -6
Tocenienne n1abopaTOPHBIX 3aHATHHA - - 0 -10
HTOroBblii KOHTPOJIbL
3ager 60 110
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CemuHapckue 3aHATHS
Tema 1. TexHonornu ceKBEeHUPOBAHUS OETIKOB U HYKJICHMHOBBIX KHCIIOT
1. CunTes Genka B KJIETKE U €T0 Perysius
2. Knaccudukanus u uepapxusi 0€JIKOBbIX CTPYKTYp. CTPYKTYpHBIE MOTHBEI
3. CriocoObl onvcaHust IEPBUYHOM CTPYKTYpPbI OEIKOB M HYKJIICHHOBBIX KHCIOT. Dopmar
FASTA.
4. MaTpuiibl aMIHOKUCIIOTHBIX M HYKJICOTH/IHBIX 3aMEH
5. TexHonoruu ceKBEHUPOBAHUS OEIKOB U HYKJICHMHOBBIX KHCIIOT

Tema 2. banku nanHbx 6nonornyeckoit napopmaruu. [Touck

1. Anroputmbel moucka uHpopmauuu B 0Oazax naHHbIX. DuibTpanus. CHHTaKcHUC
nourckooro 3anpoca B NCBI. OcnoBnblie pa3zaensl NCBI

2. ITouck romosornuHbIX nocienoBaTenbHocTel. Anroputm FASTA. k-tuple. Anroputm
BLAST. Tepmunonorus. [Tapamerpsi noucka.

3. banku maHHBIX OMOJIOrMYECKOW HH(POPMAITHH

4. ba3zel u OaHKM JaHHBIX TIEPBUYHBIX M BBICHIMX CTPYKTYp OHOJIIOTHUYECKUX
MaKpOMOJIEKYJ, X (PYHKIIMOHAJIBHBIX CBOMCTB U Jpyroi uHdpopmaruu. Knaccuduxarms
0a3 nanabIX. Mneatudukaropsl.

Tema 3. CpaBHeHue nocnenoBarenbHocTel. [[apHOoe 1 MHOKECTBEHHOE BbIpAaBHUBAHUE

1. ITapHO€ ¥ MHOXECTBEHHOE BbIPAaBHUBAHUE

2. CriocoObl moNTydyeHHs BBIpABHHBaHUS. TodeyHBIE MaTpUIBI CXOACTBA. DuibTpanus
nryma Ha Marpuuax. Marepnperauus

3. Amroputm Humivana - Bynma. ['moGanpHOe BhlpaBHHMBaHHMe. AnroputMm Cwmura -
Batepmana. JIokanbHOe BbIpaBHUBAHHE, €r0 UCIOJIb30BaHHE

4. MHoxecTBeHHOEe BblpaBHUBaHUE. KoHceHcyc U npoduib  BbIpaBHUBAHUS.
WuTepnpeTanus pe3ybTaTOB MHOXKECTBEHHOI'O BBIpaBHUBAHUS

5. IlporpeccuBHOE BhIpaBHUBAHHME M BBIPABHUBAHWE "MOCIIEIOBATEIBHOCTD - MPOQUIB".
CoBpeMeHHbIE METO/Ibl MHOXKECTBEHHOI'O BbIpaBHUBaHUs. [IporpaMmel U BeO-cepBUCHI

6. OmeHka CTaTHCTHYECKOW JAOCTOBepHOCTH BhipaBHUBaHUs. [logxomBootstrap. z-score,
p-value, E-value. utepnperarus

Tema 4. ba3sl naHHbIX — 0cobast ¢opma ynopsgoueHus MHGopMmanuu. PazHOBHIHOCTH
6a3 mannbix. Pensunonnsie BJI. CYBJl MS Access. Tabnuia — 6a3oBasi €1MHUIIA PENISIIHOHHON
0a3pl naHHBIX. 3anmuch W mose. llepBuuHblii M BTOpUYHBIN Kitoun. CBsA3M, BUABI CBA3EH,
npumenenue. Co3ganue bBJl, 3anmonmHenue Tabnui, 3aJaHUE CTPYKTYpbl JAHHBIX. 3ampochl.
Otuetsl. KHomouHble ¢GopMbl. SI3BIK CTPYKTYpUpOBaHHBIX 3ampocoB SQL — yHHBepcalbHBIN
UHCTpYMEHT paboTsl ¢ bJ]

1. PasuwoBuaHoctn 0a3 panHbIX. Pemsuuonnele BJ[. CYBJl MS Access. Tabmuma —
0a3oBas eIMHUIIA PEISIIUOHHON 0a3bl JAaHHBIX. 3aMKUCh U MOJIE

2. ITepBuuHBIi ¥ BTOpUUYHBINA Ki1touu. CBsi3u, BUAbI cBsizel, npumenenue. Co3nanue b/l,
3aroJHeHne Tabull, 3alaHue CTPYKTYphl JaHHBIX. 3anpockl. OTuersl. KHomouHble popmbl

3. SI3BIK CTPYKTYpHpOBaHHBIX 3ampocoB SQL — yHHMBepcaibHBIF HHCTPYMEHT paboThl C
b1

Kpurepun onenkn (B 0aj1ax)
- 1 Oamn BbICTaBISETCA CTYIEHTY, €CIIM OTBET [0 CEMHHAPCKOMY 3aHSTHIO HETIOJIHBIH,
JEMOHCTPUPYIOIINH TOBEPXHOCTHOE 3HAHUE U TIOHMMAaHNUE MaTepuaa;

- 2 Oamna BBICTaBISAETCS CTYACHTY, €CIM OTBET IO CEMHUHApCKOMY 3aHSATHIO IOJHBIH,
pPa3BEPHYTHIN ¢ HEKOTOPHIMU HECYIIECTBEHHBIMU MOTPEIIHOCTSIMH;

- 3 Oamia BBICTABISETCS CTYAEHTY, €CIM OTBET [0 CEMHUHApPCKOMY 3aHSITHIO TIOJHBIH,
pa3BEpHYTHIH, TOKa3aHa COBOKYITHOCTH ITYOOKHX, OCMBICJICHHBIX CUCTEMHBIX 3HAHUI 00BEKTa U
npeaMeTa U3ydeHusl.
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3axaHus 1J151 KOHTPOJIbHOM PadoThI
[ToaroroBka KOHTPOJIBLHON pabOTHI O KYpPCY SBIISETCS OAHOM U3 popm 00yueHHsI, KOTOpas
MO3BOJIIET CTYJAEHTY MPOSBUTH HABBIKU CAMOCTOSITEILHON palboThl. BhinonHeHne KOHTPOIbHOM
paboThl TpecienyeT Leab (OPMUPOBAHUS CICIHATBHBIX M OOIIMX HABHIKOB C y4eOHHKaMHU,
HAay4YHOU U CIIPAaBOYHOM JIUTEPATYpPOU.

KonTpoabHasi padora
Bapuant Ne 1
1. Kakue 3ancu cootBeTcTBYIOT (hopmaty FASTA?

( >apa6ugoncuc
1) MVNSNQNQNGNSNGHDDDFPQDSI

( > 3QTD

2) > MVNSNQNQNGNSNGHDDDFPQDSI

( > 3QTD
MVNSNQNQNGNSNGHDDDFPQDS I

> 3QTD

MVNSNQ
( NQNGNS

NGHDDD

FPQDSI
2. Anroputm Humimana - Bynma
3. Mertox Ommmkanniero cocena

3)

4)

Bapuant Ne 2
1. HacnegoBaHnue MpU3HAKOB, CHETICHHBIX C ITOJIOM
2. Metoa nomapHOro CpeiHero
3. ®opmar Newick

Bapuant Ne 3
1. Cuer BbIpaBHUBaHMS, MITPadbI
2. AnroputMm Cmura - Barepmana
3. Merox HauGoBILIEr0 MPaBAOHIOA00HS

Bapuant Ne 4
1. Anroputm ClustalW
2. ITouck TOMOJIOTHYHBIX MTOCTIEIOBATEIHHOCTEN
3. MHOXXeCTBEHHOE BbHIpaBHUBAaHHE

Bapunant Ne 5
1. OBpUcTHUECKUE AITOPUTMBI
2. ITapameTpsl, onpeAensonre KOHPOPMALUI0 MaKPOMOJIEKYITbI

3. CriocoOslI kiacTepu3auy 00bEKTOB
Bapuant Ne 6
. 'eneTnueckoe KkapTupoBaHHe
. XpOMOCOMHasl TeOpHs HaclIeACTBEHHOCTH 110 T. Moprany.
3. OcHoguble pazaenst NCBI

N —

Bapwnant Ne 7

-

. Cepun marpug PAM u BLOSUM

. buonmornueckwuii cmpicn ucnonb3oBanus ahuHHOTO MITpada
3. Ilpumepsl B3aUMOIEHCTBHSI HeAJIJIETbHBIX T€HOB

Bapunant Ne 8

N

-

. ToueuHble MaTpUIIBI CXOJACTBA
. Knmaccudukanus u nepapxust 6e1KOBBIX CTPYKTYpP
3. OueHka BbIpaBHUBAHUS

\S)
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Bapuant Ne 9

1. [IpaBmiia 0O AMHEHUS TPYIIIT
2. Buapl GUiioreHeTHUeCKUX JIPEBHEB
3. 3anuch KJIaA0rpamMM U GUIIOrpaMMm

Bapuant Ne 10

1. ®unpTpanus nryMa Ha MaTpUIax
2. llepeBo kak rpad
3. [IpyHIMIIBI TOCTPOSHUS ¥ MCIIOJIb30BAHUS MATPHI] PACCTOSHUHN

Kpurepun onenkn (B 0aj1ax)

- 0 0amIoB BBICTABISETCS CTYACHTY, €CJIM OH OTKa3bIBACTCS OT HANMCAHWS KOHTPOJIHHOM
paboThI, HE 3HAET MaTEpHAIL;

- 2 Oamia BBICTaBIACTCS CTYACHTY, €CIM OTBET 10 KOHTPOJIBHOW paboTe HENOJIHbIH,
JEMOHCTPHUPYIOIINIA MOBEPXHOCTHOE 3HAHKE U TOHMMAaHHUE MaTepuaa;

- 4 Oasia BBICTABIIACTCS CTYJEHTY, €CJIM OTBET 10 KOHTPOJIbHOM paboTe MOIHBIN, pa3BEepHYTHIH C
HEKOTOPBIMU HECYLIECTBEHHBIMU IIOTPEIIHOCTSIMY;

- 5 OaioB BBHICTABISIETCS CTYJACHTY, €CIM OTBET IO KOHTPOJIbHOW paboTe TOJHBIMH,
pa3BEpHYTHIH, IOKa3aHa COBOKYIMHOCTb INTYOOKHX, OCMBICJIEHHBIX CUCTEMHBIX 3HAHUN 00BEKTa U
npeaMeTa U3ydeHusl.

N

10.
11.
12.
13.

14.
15.

16.
17.

18.

Tembl pedepaToB
Opranusm u sHeprus. I[IpeoOpa3oBaHue 5HEpPruu B MPOLECCE KU3HEIEATEIbHOCTH
OpPraHu3MOB.
CuHre3 0Oenka B KJIETKE U €ro peryJsius.
[TonmynsiuvoHHas reHeTvka. ['eHeTMYecKkoe paBHOBECHE B IONYJSALUU U IPUYUHBI €r0
HapyILICHUS.
OcoOeHHOCTH METOAOB TE€HHOW W KJIETOYHOW WHXKEeHepuu. buorexHomoruss —
NEPCIEKTUBBI U TOCTHIKEHUS.
3amaun U METOJbl CeNeKUMU (MHOPHUIUHT, MOJUIUIOWIMS, MUCKYCCTBEHHBIH MyTareHes,
OTHaJeHHas TUOpuAMu3alMsl, SBJIEHUE TeTepo3uca). 3aKOH TOMOJIOTUYECKUX pSIOB
HaCJIEICTBEHHON N3MEHUYMBOCTH.
ITpumepsl B3aUMOJCHCTBUSA HEAJIJIEIbHBIX TEHOB. [Muronnazmarnueckas
HacJIeACTBEHHOCTh. HaciienoBanue MpU3HaKoB, CLEIIIEHHBIX C ITOJIOM.
3aKkoHOMEpHOCTH  HacienoBaHuss 1o I.  Menaemto. XpoMOoCOMHas  Teopus
HacjeacTBeHHOCTH 110 T. Moprany.
CnocoObl TOJydyeHUs! MPOCTPAHCTBEHHBIX CTPYKTYp OMOJIOTMYECKHX MaKpOMOJEKYII
(PCA, SAMP u np.)
UccnenoBanue myreii oOMeHa BEIIECTB METOAAaMHU CPAaBHUTEIHHOM T€HOMUKH
I'enernueckoe kKapTUpOBaHUE
Knaccudukanus u nepapxus 6eakoBbIX CTpYKTyp. CTPYKTYpHbBIE MOTHUBBI.
dunoreHernyeckas OMOMHPOPMATUKA B CUCTEMATUKE )KUBBIX OPIaHU3MOB.
[TporpammupoBanue B 6uonHpopmaruke. A3bik Perl.
Crioco0Obl onucaHusi NEPBUYHON CTPYKTYphl OEJIKOB M HYKJIEMHOBBIX KHUCIOT. Dopmar
FASTA.
MaTtpuibl aMMHOKHUCIIOTHBIX U HYKJIEOTUIHBIX 3aMeH. Cepun Matpury PAM nu BLOSUM.
Onenka BolpaBHUBaHUA. CueT BeIpaBHUBaHUS, ITpadbl. JInHelHbli u adpduHHbI mTpad
3a genenuio. buonornyeckuit cMpIch ucnosib3oBanus adduaHOrO mTpada.
[TapHOe 1 MHOKECTBEHHOE BhIpaBHUBAHUE.
Crioco0bI mosyueHus BoIpaBHUBaHUS. ToueuHble MaTPHUIlbl cX0AcTBA. PUibTpanus myma
Ha Marpuuax. MaTepnperanus.
Anroputm Hwupmnmana - Bynma. I'moGambHoe BblpaBHUBaHue. AjnroputM Cwura -
Barepmana. JIokanbHOE BBIpaBHUBAHUE, €70 UCIOJIb30BaHUE.
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19. MHOoXecTBeHHOEe  BbIpaBHUBaHuMe. KoHceHcyc © mpodwib  BBIpaBHUBAHMS.
WuTepripeTanus pe3ybTaTOB MHOKECTBEHHOTO BEIPABHUBAHMSI.

20. DBpuCTHYECKHE aNTOPUTMBI, HX TMpeUMyIlecTBa u Hemoctatku. (OOOCHOBaHHE
HeoOxoaumocTu ux npumerenus. AnroputM ClustalW.

21. IIporpeccuBHOE BHIpaBHUBAHHWE M BBIpaBHUBAaHUE 'TIOCIICOBATEIBHOCTh - MPOQHUIB".
CoBpeMeHHBIE METOIBI MHOKECTBEHHOTO BhIpaBHUBAHUS. [IporpaMmbl 1 B€O-CEPBUCHL.

22. OueHka CTaTUCTUYECKOW TOCTOBepHOCTH BbipaBHMBaHMs. [loaxoxBootstrap. z-score, p-
value, E-value. Unrepnperariusi.

23. ba3bl 1 0aHKM TaHHBIX NEPBUYHBIX U BBICIIUX CTPYKTYP OMOJIOTHYECKHX MAaKPOMOJIEKYII,
X (PyHKIIMOHAJIBHBIX CBOMCTB M Jpyroil mHpopmarnmu. Knaccupukanus 6a3 1aHHBIX.
WUnentuduxaTtopsl.

24. Anroputmbl  Toucka wuHGopmanuu B 0Oa3zax gaHHbBIX. Dunbrpanma. CHHTaKCHUC
nouckoBoro 3arnpoca B NCBI. OcnoBHble pa3zaenst NCBI.

25. Tlouck romonornyseix nocienoBarenbHocTerd. Anroputm FASTA. k-tuple. Anroputm
BLAST. Tepmunosorus. [Tapamerpsl moucka.

26. ba3bl 1aHHBIX ¥ CIIOCOOBI 3amrcy HHGOPMAITUHU O CTPYKType Mosiekyn. CTpykTypa daitia
PDB.

27. TlporpaMmbl Il BU3yallM3allMd  CTPYKTYP, BO3MOXHOCTH ¥ PEKUMBI  PabOTHI.
Nnentudukaropsr 6a3 TaHHBIX.

28. [TapameTphl,  ompeneisione  KOHPOPMAIUIO  MakKpomoJieKysnbl.  O0o03HaueHUsS
TOPCHUOHHBIX YTJIOB MOJTUHYKJICOTH/IA U MOJUIIETITUHIA.

29. Kaptel Pamagangpana - rpadudeckoe onucanue KOH(GOpMAIMK TOJTUIIETITHIA.

30. Buasl punorenetnueckux aepeBbeB. [lonstus u repmunsl. JlepeBo kak rpad. ['omonoru,
OPTOJIOTH U TTapaJioTy.

31. CriocobObl kiactepusanuu 00beKTOB. OmpeleneHne paccTOSHUS MEXAYy OO0ObeKTaMH IO
OJIHOM MJTM HECKOJILKUM TTEPEMECHHBIM.

32. IlpyHUMIIBI TOCTPOCHUS U MCIIONIB30BaHUs MaTpull paccrosHuil. [IpaBuia o0beanHeHus
TPy

33. Merox Omnumxkaiiliero cocena, METOJ MOMAPHOTO CPEIHEro, METOJ MaKCUMalbHOU
SKOHOMHHM W METOJ HauOONbIIEro MpaBaomnoaodus. buomormdeckuit  cMmbIc
UCTIONIb30BaHUs JAHHBIX METOJIOB.

34. ®opmar Newick. 3anmce knagorpamm u guiorpamm. MHTEpIIpeTarys.

35. IIporpammHbIe CpeacTBa TOCTPOEHUS (DPUITOTEHETUYECKUX JIEPEBHEB.

Kpurtepun onenkn (B 0aj1ax)
10 GanoB BBICTABISIETCS CTYAEHTY, €CIM OH IIPOJAEMOHCTPHUPOBAN YBEPEHHOE BIIAJICHUE
MaTtepuanoM. OTBETHII Ha BCE BOIIPOCHI.
9-6 06amnoB BBICTABIAETCS CTYICHTY, €CIM OH IPOJEMOHCTPUPOBAJ YBEPEHHOE BIIA/ICHHE
MmatepuaioM. OTBETHUI Ha Bce BOIPOCkl. IIpu oTBeTe Ha BONMPOCH! IOMyCKaeT HerpyOble OMNOKH
Y HETOYHOCTH.
5-3 OaiIoB BBICTABIISETCS CTY/AEHTY, €CJIM OH NMPOJEMOHCTPUPOBAJl BiajieHHue Marepuaiom. [lpu
OTBETE Ha BONPOCHI JOMYCKAET rpyOble OIIMOKN 1 HETOUHOCTH.
0-2 GayI0B BBICTABIISIETCS CTYACHTY, €CIIM OH HE BlajieeT MarepuaioM. [locrapancs oTBETUTH Ha
3aJJaHHbBIE BOIIPOCHI.

3agaHus AJ1s1 TECTUPOBAHUA
Tect — 3T0 CTaHIAPTU30BAHHOE 33aJJaHUE, 110 PE3YJITATaM BBIIIOJHEHHS KOTOPOTO JaeTcs

OLICHKA YPOBHA 3H3HHI71, yMeHI/Iﬁ M HAaBBIKOB HUCIIBITYEMOTIO.

1. Ha aTom pucyHke:

17



a. L-amuHokuciora,

0. D-amuHOKHKCHOTA,

B. He amuHOKUCI0TA,

r. AMUHOKHUCIIOTA, Y KOTOPOM HET CTEPEOU30MEPOB.

2. JIHK B pacTUTEIbHBIX KJIETKaX HAXOJUTC:
a) B szpe; 0) B sjpe, XJIOpoIIacTaX U MUTOXOHJPHSX; B) B MUTOXOHJIPUSX; T) B SIApE U

TUTACTHIAX
3. S npeiiko:
a) COCTOMT U3 MHKPOTpyOoUek; 0) obecriednBacT CHHTE3 YIJIICBOJOB; B) 00SCICUNBACT CHHTE3
AJIEPHBIX OEJIKOB; I') IByMeMOpaHHBIA OpraHOU]]
4. B cocraB kpaxmaiia BXOJIUT:

a) pubo3a;

0) TIII0K03a;

B) GpyKTO3a;

') caxaposa.
5. Kakoi#t u3 3Tux yriieBoJI0B CaMblil CJIaKHil:

a) JIaKTO3a;

0) III0KO3a;

B) GpyKTO3a;

I') caxaposa.
6. Ypamuny B PHK komrmiementapeH:

a) aJICHUH,

0) ryaHuH;

B) IIUTO3HH;

') THMUH.
7. Kakast U3 3TUX aMHUHOKHUCIIOT SBIISIETCS CEPOCOACPIKALICH:

a) aJlaHUH;

0) IUCTEHH,;

B) IIPOJIMH;

T') CepHH.
8. Kakue coennHeHHs B paCTeHUHU COJIEPKAT OJJHOBPEMEHHO a30T U Cepy:
1) HyKJIEMHOBBIE KUCIIOTHI, OENKH, OpraHUYECKHE KUCIIOTHI; 2) OeNKH, (epMEHThI, HEKOTOphIE
AMUHOKUCIJIOTHI; 3) OesikM, Mosincaxapuibl, HYKJIEHHOBBIE KHUCIOTHI; 4) BCE OpraHMYEcKHe
COEIMHEHUS.
9. TeMHOBYIO ¥ CBETOBYIO CTaauI0 poTocHHTE3a CcBs3bIBaeT: 1) ®T'A, 2) OI'K, 3) ATD, 4) PAD
10. HazoBute (epMeHTHI, KOTOPHIE B PACTEHUHU yYacTBYIOT B BOCCTAHOBJICHHMHM HUTPATOB J10
amMmuaka: |) HUTporeHasza, HUTpaTpelyKTas3a; 2) HUTpaTpelnyKTa3za, HUTPUTpPEOyKTasza; 3)
HUTPUTPEAYKTa3a, HUTpOreHasa; 4) HUTporeHasa, aMuHoTpaHcepasa.
11. Kak Ha3biBatoTCsi O€JIKH MUKPOTPYOOUEK U MUKPO(HUIaMEHTOB!
a) kepaTtuH U GpuOpuH; 6) TyOyJIMH M aKTUH; B) aKTUH U MHUO3MH; T') OEJIKH TEIUIOBOTO IIOKa
12. TloyeMy MHTOXOHIPUY HA3BIBAIOT SHEPTETHUSCKIMH CTAHIIUSIMH KJIETKHU: &) OCYIIECTBISIOT
cunte3 AT®; 6) ocymiecTBISIFOT cuHTe3 Oenka; B) pacieruisitoT AT®d; r') ocyIecTBIsSIOT CHHTES
yIJIeBOJIOB
13. Jlns momy4deHus SHEPTUH XKUBbIE KIETKU UCTIOIB3YIOT MPOLIECCHI:
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a) pocTa, pa3BuTus U MopdoreHesa; 0) GoToCHHTE3a, TIIMKOJIN3a U JIBIXaHHS; B) MHHEPAJILHOTO
NUTaHus, ocMoca U Auddy3un; r) BOAHOro 0OMeHa, cuHTe3a 0enka U GOTOIBIXaHHS

14. AXTUBHBIN TPAaHCTIOPT — 3TO MOCTYIIJICHUE BEIIECTB:

a) 10 TPaJMEHTy KOHIeHTpanuu 0e3 3atparhl AT®; 6) mpoTHB rpaJricHTa KOHIICHTpAIlUu 0e3
3arpatel AT®; B) mpoTwB TpagueHTa KOHIEHTpamuu ¢ 3arparoi AT®; r) mo rpaaueHry
KOHLEHTpauuu ¢ 3arpatoid ATO

15. buonoruueckoe okucienne NH3(NH4+) no NO3- — sto:

a) HUTPOTeHHU3aIHs; 0) HUTPUDHUKAINS; B) IEHUTPUPHUKAIHS; T') AaMMOHHU(UKAIIHS

16. BoccTanoBnenue HUTpaTa 10 HUTPUTA KaTaIU3upyeTcs: PEpMEHTOM:

a) OKCHJIOPEAYKTa30ii; 0) HUTPUTPEAYKTa30ii; B) HUITPOT€HA30Ml; I') HUTPATPEAYKTa301

17. ®epMeHT rilyTaMaTaeruiporeHasa KaTaiu3upyer:

a) BOCCTAHOBJICHME HHUTPUTOB JI0 aMMHaKa; 0) BOCCTAHOBJICHHE HHUTPATOB 10 AMMHUAKa; B)
OKHCJICHHE aMMOHHUS IO HUTPUTA; T') aMUHUPOBAHUE O.-KETOTIyTapaTa

18. KiroueBbiM pepMeHTOM KapOOKCcHIMpoBaHus B nukie KanbBuHa sBisieTcs:

a) dhochoenonmupyBaTkapOOKCHIA3a; 0) pubyno3oaudochaTkapOOKcuIasza; B)
docdokeronenToIMUMEPa3a; r) pochodpykToknHaza.

19. DnekTpoH-TpaHCHIOPTHAS LIETIb JbIXaHUs JIOKAIU30BaHA:

a) BO BHYTpPEHHEH MeMOpaHe MHTOXOHIpWUH; 0) B DHIOIIA3MAaTHYECKOM DPETHUKYIyMe; B) B
MaTpPUKCE MUTOXOHAPUH; T) B THJIAKOUIAX XJIOPOIIACTOB

20. K neiicTBUIO paguiaii MPOSIBISIOT HANOOIBIIYIO CTETIEHb YCTOWYHBOCTH:

a) BCXO/Ibl; 0) CEMEHa; B) BEreTaTUBHBIC OPTaHbI; T') TIJI0IbI

Kpurepun ouenku (B 0asiax)
- 0 6aJUTOB BBICTABIISETCS CTYACHTY, €CIIU CTYACHT PEIIWII MPaBUIHLHO MeHee 5% 3amaHuii;

- 2 Oajuta BBICTABIISICTCS CTYACHTY, €CIIU CTYACHT MPaBWIBHO pemt ot 6 1o 15% 3ananwii;

- 3 Oaju1a BBICTABIISICTCS CTYACHTY, €CIIU CTYICHT MPaBWIBHO pemwt oT 16 no 40% 3ananuii;

- 4 Gajuta BBICTABIISICTCS CTYACHTY, €CIIU CTYACHT MPaBWIBHO permt ot 4110 60% 3amxanuii;

- 5 6aJUTOB BBICTABIISETCS CTYACHTY, €CIIU CTYACHT MPaBWIBHO pentit ot 61 10 90% 3amanui;
- 6 6aJUTOB BBICTABIISICTCS CTYACHTY, €CIIU CTYACHT MpaBmibHO pertt ot 91 go 100% 3amanwmid.

Onucanue 1a60paToOpHBIX padoT
JlabopaTtopHnas pabota Ne 1
OOHapy:XeHue nepoKcuasbl B COKe KIyOHs KapTodens

[lepokcumaza wWrpaeT BaXXKHYIO pOJIb B  OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX —IIpoOIlEccax,
IPOTEKAIOIUX B PACTUTEIILHOM OpraHM3Me IpHU JbIXaHUUM U OpPOXKEHHHU, T.e. OHA SBISIETCS
IBIXaTenbHBIM  (epMeHToM. OHa crmocoOHa OKHUCISATh OPraHWYECKHE COCTUHEHHS JUIIb C
MOMOIIBIO KAKUX-THOO0 OpraHNuYecKuX nepekuceil. B pacTeHusax nepekuch BoJopoza odopasyercs
noj AeiicTBueM okcupaas (moiudeHonokcuaasza, Mmonodenonokcuaasa). [lepokcuaaza Bmecte ¢
NEPEeKUChI0 BOOpPO/a 00pa3yeT KOMIUIEKCHBIE COEIMHEHMs, B pe3yjibTaTe 4Yero MHEepeKuch
aKTUBUpPYETCS U MPUOOpEeTaeT CrIOCOOHOCTh JEMCTBOBATh KaK akUEenTop Boxopoaa. OHa MOKeT
OKHCIATh NOJIM(EHONIBI M HEKOTOpble OpraHWdyeckue aMuHbl. Hampumep, mon neiictBuem
MEPOKCHIa3bl U IEPEKUCH BOAOPO/Ia THAPOXHUHOH MEPEXOAUT B MHTEHCUBHO OypO OKpamieHHBII
XMHOH.
Lenv pabomul: OOHAPYKUTH PUCYTCTBUE TIEPOKCUIA3BI B COKE KITYOHEH KapTodes.
Mamepuaner u obopyoosanue: 1 % pacTBOp THUAPOXUHOHA, 3 % pacTBOpP MEPEKHCH BOAOPOJA,
Bonma. IlpoOupku — 5 mT. HAa CTOJN, CKAJIbIENb, MUNETKH, IUIACTUKOBBIC TapeiKH, TepKa
(>kenaTeNbHO-TUIAaCTUKOBAs ), MapJIs.
Pacmenus: xnyoHu xaprodens.
Xoo pabompbi
Ha tepke HatuparoT ounIieHHBIN KiyOeHb KapToderns. M3 Me3ru uepe3 Mapiio OTKUMAIOT COK U
COOMPAIOT B KOHUYECKYIO KOOy Ha 50 mi1.
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B miratuBe HyMepyroT maTh pooupok. B mepByro npunuBatoT 1 M kapTodeabHOTro CoKa, 5 M
1 % pactBopa rugpoxuHona u 1 ma 3 % pactBopa nepekucu Bogopoaa. Bo Bropyto — 5 min 1 %
pactBopa rugpoxuHoHa M 1 min 3 % pactBopa mepekucu Bojxopona. B Tpersro — 1 wmn
KaptodenpsHoro coka u 5 M 1 % pacTBopa runpoxuHoHa. B getBeptyro — 1 M1 mpeaBapuTensHO
MPOKUIISTYEHHOT0 B TeueHue 1 MuH KkaptodenabHoro coka u 1 mMi nepekucu Bogopoja. B maryro —
1 M1 KapTO(ENBbHOTO COKa.

[Ipn okuciaeHMHM THAPOXMHOHA B XWHOH pacTtBop Oypeer. HalGmromaercss HekoTopoe
no0ypeHue camoro KaprogenbHoro coka 0e3 1o0aBieHus THAPOXUHOHA U IIEPOKCHIA BOJIOPO/a,
YTO CBSI3aHO C JieiicTBUEM MOIU(PEHOTOKCHAa3bl, OKUCISIONIEH moaudeHosl TKaHel kapTodens
C Y4acTHEM MOJIEKYJISIPHOTO KHUCIOPOA.

JlaboparopHuas pabora Ne 2
Omnpenenenue coaepkaHus pyTUHA B JUCThAX YailHOTrO KycTa

B pacrenusx wuMeercs rpynna IMPUPOAHBIX COEAMHEHUM, MpUHAIEKALMX K
(b1aBOHOBBIM TIUTMEHTaM (OMOQIIaBOHOUIAM) U HMMEIONIUX TOJIU(PEHOJBHBIA THIT CTPOCHHUSI.
A.B. TlammaguapiM OBUIO YCTaHOBJIEHO, YTO B IPOLIECCE JIBIXaHHWsS PACTEHUH y4acTBYIOT B
Ka4yeCcTBE IIPOMEKYTOUHBIX 3BEHBEB BEILECTBA LIMKJINYECKOTO CTPOEHHUS, CIIOCOOHBIE OKUCIIATHCS
U BOCCTaHABIIMBAThCS, SBISSICH, TAKUM 00pa3oM, MEPEHOCUYMKAMHU BOJOpOJa OT cyOcTpara K
KHCJIOpoAy ¢ 0Opa3oBaHHWEM BOJbI, MEHss NPU 3TOM CBOKO OKpacKy. OTH BemecTBa A.B.
[Tanmaguu Ha3Ban <«JpIXaTelIbHbIE XpOMOIeHb». [lo CcBOoeMy XHUMHYECKOMY CTPOEHMIO
JIbIXaTeIbHbIE XPOMOI'€HBI SBJISIOTCS IPOU3BOAHBIMU (DEHOJIOB U OBLIM 00BEIMHEHBI MO OOLIUM
Ha3BaHUeM «monndenons». K ux ymcny orHocutTcs pytuH (BUTamMuH P) - Kpucrammmueckoe
BEIIIECTBO JKEJITO-OpaHKeBOi okpacku. OcCOOEHHO MHOTO BeleCTB ¢ P-BUTaMMHHBIM JIeHiCTBHEM
B JIUCTBSIX Yas, JUCThSIX U LIBETAX I'PEUYMXH, IUIOAAX LIMIIOBHMKA, B KOPE JINMOHA, B HE3PEJIbIX
IUI0/1ax Irpernkoro opexa (MskoTu) u ap. KomnuecTBeHHOE ompenieneHue pyTHHA OCHOBAHO Ha
€ro CrocOOHOCTH OKHUCISTBhCS IepMaHraHaToM. B kadecTBe WHIMKAaTOpa I[PUMEHSETCS
UH/IUTOKapMMH, KOTOPBII BCTYNAeT B PEAKLHUIO C IIEPMAHIAaHATOM I10CJIE TOr0, KaK OKHUCIUTCS
BECh PYTHH.

Llenv pabomul: 0OHAPYKUTH NPUCYTCTBUE PYTHHA B JIMCThSIX Yal{HOTO KycCTa.
Mamepuanwvr u ob6opyoosanue: xonbda konnyeckas Ha 100 mu; 0,05 H pacTBOp nmepmaHraHara
Kanust; nHauKatop unaurokapmus (0,25 % pactBop B 50 % sTanone); koHMYeckas konba Ha 50
M1, tumnietka Ha 10 mut; GropeTka.

Pacmenus: 4ail KpyITHOJIMCTOBOM.

Xoo pabompbi:

K 100 mr nucteeB was mpunuBaroT 50 Ml ropsyeld JUCTWUIMPOBAHHOW BOJABI M IPOBOJAT
AKCTpaKIuio B TeueHue 5 mMuH. OtOuparor 10 M1 3KCTpakTa 4asi U NMEPEHOCAT B KOHUYECKYIO
Kosi0y, nobaBmstorT 10 mMa puctwiuMpoBaHHOM Bojbsl W 10 kamens uHaUrokapmuHa. [IpoOy
tuTpytoT 0,05 H pacTBOpOM NepMaHTraHaTa Kajaus 10 HOSBIIEHUS yCTOMUNBOM JKENTONW OKPAaCKH.
[TporieHTHOE coflepKaHNe pyTHHA PACCUUTHIBAIOT 1O (popMyIie:

X=3,2*A*V; *100/ V, *m*1000

rae: X — conepkanue Butamuna P, Mr%; 4 — konmuuectBo 0,05H pacTBopa nepMaHraHara Kajius,
nomiesiee Ha TATPOBaHKUE, MJT; M — KOJIMYECTBO CYXOTO 4asi, B3STOTO sl aHanm3a, T; V1 —
00BEM BBITSKKH, B3SITON I TATPOBAHUS, MIT; V2 — 00beM BOJIBI, T0OABIEHHOM K CyXOMY Yaro
Jutst skeTpakuuu, Mit; 100 — koo dunueHT 11 BBIYUCIEHUS IPOLeHTHOro coaepkanust; 1000 —
KO3 QULMEHT U1 IEPEeBO/ia B MT.

JIaGoparopnas pabota Ne 3
O0GHapykeHue Jeruaporenas B ceMeHax ¢Gacoyu
Jleruaporenassl — 3TO (epMEHTHI, AKTUBUPYIOIIKE U OTILEIUISIONINE BOAOPOI OT OKHUCIISIEMOIO
cybctpata. OOHapyXeHHe NEeTHApOreHa3 OCHOBAHO HA WX CIOCOOHOCTH TEpeaBaTh BOJOPOT
KaKOMy-HHOY/Ib aKIENTOpY, KOTOPHIH, BOCCTAHABINBASCh, MEHIET CBOIO OKpacKy. B kadectBe
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aKIIEeNTOpa BOJOPO/Ia MOXKET ObITh B35iITa METHIIEHOBAs! CHHB, IEPEXOAAIIAs B BOCCTAHOBICHHOM
COCTOSIHUU B O€CIIBETHYIO JIeiiKo(popmy.
Llenv pabomul: 0OHAPYKUTH IPUCYTCTBUE JETUIPOTeHA3 B )KUBBIX ceMeHaX (pacou.
Mamepuanvt u obopyoosanue: 1 % pacTBOp METWICHOBOW CHHH, 3JIEKTPOILTUTKA,
Harperas 1o 25 — 30 °C BogsHas OaHs, MPOOUPKHA — MO 2 HA CTOJI, PE3MHOBBIC MTPOOKH ISt
IPOOUPOK, XUMUUYECKUE CTAKAHBI.
Pacmenus: nabyxume cyTouHble cemeHa Qpacou.
Xoo pabompi:
C HaOyxmux ceMsiH (pacoyid CHUMAIOT KOXKypy. YacTb ceMsiH yOMBAIOT KUMISTYEHUEM B TEUCHHE
10 MuUHYT (B XMMHUYECKOM CTaKaHE Ha 3JIEKTPOIUIUTKE). 3aTeM MO 3 IIT. KUBBIX (OMBITHBIX) U
yOUTBIX (KOHTPOJBHBIX) CEMSH MOMEUIA0T B JIBE€ MPOHYMEPOBAaHHbIE MPOOUpPKH, 3anuBaoT 1 %
pacTBOpOM METHUJIEHOBOW CHHHM, BblaepxkuBaoT 10 wmunyr. Yepes 10 MuHyT pactBOp
METHJICHOBOM CMHH M3 MPOOMPOK CIMBAIOT, CEMEHA MIPOMBIBAIOT BOJONPOBOIHOI Bogou. [Tocne
IIPOMBIBaHMSI BCE CEMEHa JODKHBI MMETh TEMHO-CHUHIOI OKpacKy. OKpallleHHbIE CEMEHa B
npoOMpKax 3aJIMBAIOT BOJOM, MPOOUPKU 3aKPBIBAIOT MPOOKAMU U CTaBIT Ha BOASHYIO OaHIO C
temneparypoit 25 — 30 °C.
Yepes 1,5-2 yaca MOXKHO 3aMETUTh, YTO HEMPOKUIITYCHHBIE CEMEHA TEPSIOT CHHIOI OKPACKY.
OTO NPOUCXOAMT IMOTOMY, YTO JErMJPOreHa3bl, YYacTBYIOUIME B JbIXaHUM KIETOK,
AKTUBHPOBAIM M CHSJIU BOJOPOJ C JbIXaTENIbHOrO MaTepuaia, a 3aTeM IMepelaid ero Ha
METHJIEHOBYIO CHb, KOTOPasi BOCCTAHOBMJIACh U oOecuBeTuach. Eciu ¢ 00eclBEUEHHBIX CEMSIH
CIUTHh BOAY, TO Ha BO3JyXe OHM CHOBa CHHEIOT, TaK Kak Jeiikoopma METUIEHOBOH CHUHU
okucnserca. CeMeHa B KOHTPOJIbHOW MPOOMPKE OCTAIOTCS CUHUMHU, ITOCKOJIbKY MPU KUIITYEHUU
JETUIPOreHas3bl Pa3pyIIHIUCh.

Kpurepun ouenku (B 0asiax)
10 0GamioB BBICTABIAETCS CTYACHTY, €CIM OH BBIIOJHWI J1a0OpaTopHylo padoTy,
IPOIEMOHCTPUPOBAJ YBEPEHHOE BIIaZICHHE METONUKON M ycTpoiicTBoM mpubopa. OTBeTHI Ha
BCE BOIPOCHI.
9-6 OamIoB BBICTABISAETCA CTYACGHTY, €CIM OH BBIIOJHMI JaOopaTOpHyro paborTy,
IIPOIEMOHCTPUPOBAJT YBEpEHHOE BIIAJICHWE METOJIMKON W ycTpoiicTBoM mpubopa. OTBeTHI Ha
Bce BoIpockl. [Ipy oTBeTe Ha BOIPOCHI IOMYCKAeT HerpyOble OIIMOKHA U HETOYHOCTH.
5-3 OaioB BBICTABISAETCS CTYAEHTY, €CIM OH BBIIOJHWI JabopaTopHyr padory,
IPOIEMOHCTPUPOBAN BIIAJIEHUE METOIUKON U ycTpoiicTBoM npubopa. IIpu oTBeTe Ha BOIpOCHI
JIOTTyCKaeT rpyObie OMMOKN M HETOYHOCTH.
0-2 GayI0B BBICTABIISIETCS CTYACHTY, €CJIM OH HE BBIIOJHMWI 1abopaTopHyto padoty. [loctapancs
OTBETHUTH Ha 33/IaHHBIE BOIIPOCHI.

IIporpamMmma AU CUUNIMHBI

1. TexHonornn CEKBEHHUPOBAHHUS 0enKoB " HYKJIEUHOBBIX
Kk1ca0T.CeKBEHUPOBaHNEONOIOIMMEPOB - ompeneIeHue X aMUHOKHCIIOTHOMN
WIMHYKJICOTUIHONUIIOCIENOBATEIbHOCTH. B pe3ynbrare  CEKBEHUPOBAaHHSA  MOJIY4arOT
dopManbHOE OMHMCAHWE NEPBUYHOM CTPYKTYpbl JIMHEWHOM MAaKpOMOJIEKYJIbl B BHUJE
IIOCJIE0BATEIbHOCTUMOHOMEPOBB TEKCTOBOM BHJEe. Pa3smepsl cekBeHupyembix ydactkos JIHK
00bryHO He npesbimaT 100 nap HykneoTraoB 1 1000 nap HYKJIEOTHIOB NPU CEKBEHUPOBAHUU
o Cenrepy.

2. banku panHbBIX Ouonormyeckodt wHpopmanmu. I[louck.Co3zmanue W mMojAepKaHUe
Ka4eCTBEHHBIX OAHKOB JaHHBIX OMOJOTHYECKUX MOCIENOBATENBHOCTEH - NIEJI0 JOCTaTOYHO
TPYJOEMKOE, TaK Kak HeoOXoJuma TIIaTelbHas CTPYKTypU3allds JaHHbIX M oOpalboTka
OOJNBIINX MaccUBOB HWH(OpPMALMU, a TaKXKe OYeHb OTBETCTBEHHOE, IOTOMY YTO OSTOU
uH(popMalel MoJIb3yI0TCS BCE MUPOBOE COOOIIECTBO OMOJIOTOB U MEUKOB.

3. CpaBHeHue nocienoBaTebHOCTEN. [lapHOE M MHOXKECTBEHHOE BBIDaBHUBAHUE.

BripaBHHUBaHME MocieoBaTeIbHOCTER - OMOMH()OPMATHUECKUWMETO/, OCHOBAaHHBIA Ha
pa3MelIeHUH JIBYX I 6onee MIOCJIE0BATENBHOCTEN
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https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D1%82%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0

monomepoB/IHK,PHKummbenkoapyrmoa apyrom TakuM oOpa3oM, 4YTOOBI JIETKO YBHUACTH
CXOJHBIE YYaCTKM B OTUX IOCIEI0BATENbHOCTIX. (CXOICTBONEPBUUHBIXCTPYKTYPABYX
MOJIEKYJ MOXET OTpaxaTb WX (QYHKLIHUOHAJbHBIC, CTPYKTYpHBIE WM 3BOJIIOLUOHHBIE
B3alMOCBS3H. BrIpoBHEHHBIE II0CJIEZI0BATEIBLHOCTHU
OCHOBaHUHHYKJICOTUAOBUIMAMUHOKUCIOTOOBIYHO NPEACTABISIIOTCA B BUAE CTPOK MATPUILIBL.
Jlo6aBnstOTCS pa3pbIBl MEXKJY OCHOBAHUSMH TakUM O0pa3oM, YTOObI OJWHAKOBBIC WIIH
IIOXO0YKHE IEMEHTHI ObLIIM PAcIIOJIOKEHBI B CIEAYIOLIMX JIPYT 33 APYroM CTOI0LAX MaTPHUILIbL.

4. ba3pl maHHbIX — ocobast ¢opma ynopsimodeHuss uHpopmauuu. PasHoBuaHOCTH 0a3
nanubix. Pemsimmonnsie BJl. CYBJl MS Access. Tabimma — 6a3oBas equHUIIA PEISIIMOHHON
0a3pl JaHHBIX. 3anuch U mosie. llepBuuHblii M BTOpUYHBIA Kiaroud. CBsi3u, BUABI CBS3EH,
npuMeHenue. Cosnanue bJl, 3amonHeHue TaOnui, 3aJaHuE CTPYKTYpbl JAHHBIX. 3alpocChl.
Otuetsl. Knomounsie ¢opmbl. SI3BIK CTPYKTYpUpOBaHHBIX 3ampocoB SQL — yHHBepcaibHBIN
uHcTpyMeHT pabotbl ¢ BJ[.C mnonsTuem 0a3bl JaHHBIX TECHO CBSI3aHO IOHATHUE CHUCTEMbI
ynpaBieHus: 0a30il JaHHBIX. DTO KOMIUIEKC MPOTPAMMHBIX CPEICTB, MpEIHA3HAUYCHHBIX IS
CO3/laHUsl  CTPYKTYpbl HOBOW 0a3bl, HAalOJHEHHE €€ COHEPKUMBIM, PpPEAAKTUPOBAHUS
coepkuMoro M Busyanuzanuu wuHpopmammu. [lon Bu3yanmsaunumeidl uHpOpManuu 6a3bl
IIOHUMAeTcss OTOOp OTOOpakaeMbIX JAHHBIX B COOTBETCTBUM C 33JaHHBIM KPUTEPHEM, HX
yrnopsaoueHne, opopMieHrEe U MOCeTyIoNas Bbljaya Ha YCTPOHCTBA BHIBOJIA WIIM TIEPEJadu 1o
KaHaJlaM CBSI3H.

5. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIIHOHHOE 00ecTiedeHue TN CIUTIINHbI
5.1. IlepeyeHb OCHOBHOI1 U /IONIOJHUTEIbHOI y4eOHOM JUTEepaTypbl, HEOOX0AMMOM A5
OCBOCHHUS TMCUHUILINHBI
OcHoBHas nuTeparypa

1. IiBerkoB B.O. CGopuuk 3amganuii mo OuoumHpopmaTuke: yueOHOe mocobue/ B.O.
[[BeTkOB. bamkupckuii rocynapctBeHHbIid yHuBepeutet. — Y da: PUL baml'V, 2017.

https://elib.bashedu.ru/dl/local/Tsvetkov_Shornik%20zadanij%20po%?20bioinformatike
up-2017.pdf

2. AHanu3 reHoma 4vesoBeka: yueOHoe mocobue /[P.H. Mycrabuu u ap.]. bamkupckuii
rocynapcTBeHHbli yHuBepcutetT. — Y pa: PULL bamul'V, 2016. — 78 c.

3. Uemeprc A.B. Hosas crapas JHK / A.B. Uemepuc, B.A. BaxuroB. H-T OHOXUMUU U
reHeTuku Y pumck. Hayd. nientpa PAH, Akan. nayk Pb. — Yda: Uudopmpexnama. 2002. — 80 c.

JlononHuTENBHAS IUTEPATYpa

1. bammposa P.M. buonornyecku akTHBHBIE BEIIECTBA PACTEHUW U MUKPOOPTIaHHU3MOB:
monorpadus / P.M. Bamiposa, P.J1. 6pariumoB. Bamikupckuii rocynapCTBeHHbINH YHHBEPCHTET.
— VYa: PULL baml'V, 2015.
https://elib.bashedu.ru/dl/read/Bashirova_lsmagilov_Biologicheski%?20aktivnye%20veschestva
%20rastenij%20i%20mikroorganizmov_mon_2015.pdf

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET»
U MPOrpaMMHOI0 obecrneyeHusi, He0OXOAUMBIX /IJIsl OCBOEHUS TUCIHIJIMHBI

=

DnexkTponHas oubnmoreunas cucrema «9b bamlVy - https://elib.bashedu.ru/

2. DnekTpoHHass OMOMMOTEYHAass CUCTeMa «YHHUBEpPCUTETCKas OMOIMOTEeKa OHIAWH» -
https://biblioclub.ru/

DJeKTpoHHas OMOIMOTEUHas crucTeMa u3aTenbeTBa «Jlanby - hitps://e.lanbook.com/
DrexkTpoHHbIi Katanor bubmuorexku baml'y - http://www.bashlib.ru/catalogi/

5. Dmnektponnass  uH(pOpManMOHHO-OOpa3oBaTenbHas cpega baml'y  (BUOC) -
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
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https://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
https://ru.wikipedia.org/wiki/%D0%A0%D0%9D%D0%9A
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B2%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D1%82%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
https://elib.bashedu.ru/dl/local/Tsvetkov_Sbornik%20zadanij%20po%20bioinformatike_up-2017.pdf
https://elib.bashedu.ru/dl/local/Tsvetkov_Sbornik%20zadanij%20po%20bioinformatike_up-2017.pdf
https://elib.bashedu.ru/dl/read/Bashirova_Ismagilov_Biologicheski%20aktivnye%20veschestva%20rastenij%20i%20mikroorganizmov_mon_2015.pdf
https://elib.bashedu.ru/dl/read/Bashirova_Ismagilov_Biologicheski%20aktivnye%20veschestva%20rastenij%20i%20mikroorganizmov_mon_2015.pdf
https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu

IIporpammHoe obecnevyenune
1. IlpaBa Ha mnporpammsl nans1 OBM onepannoHHass cuctemMa A IEPCOHAIBHOTO
kommbpioTepa Win SL 8 Russian OLP NL AcademicEditionLegalizationGetGenuine.

IIpaBa Ha mnporpamMmsl

it OBM  0oOHOBiEHHE ONEpalMOHHONW CHUCTEMBbI

JJIA

nepcoHaibHOro KommbioTepa WindowsProfessiona 1 8 RussianUpgrade OLP NL
AcademicEdition. JToroop Ne104 ot 17.06.2013 r. JIumen3un 6ecCpovHbIE.
2. IIporpammamsDBM Office Standard 2013 Russian OLPNL Academic Edition. JTorosop

Nel14 ot 12.11.2014 r. JIunien3uu 6eccpodHbIe.

6. MaTepuajibHO-TeXHUYeCKasA 0a3a, He0OX0AUMAasI I OCYIEeCTBJICHUS
00pa3oBaTeILHOIO NMpoIecca Mo TUCHHUILINHE

=

HanMeHOBaHHe crieHAJIbHBIX

MoMelleHUii U moMemeHnl st
CAMOCTOSATEJbHOH padoThl

OCHAIIEHHOCTD CHENHAIbHBIX
noMelleHuii U moMeleHu 1Jist
CaMOCTOATEIbHOH padoThl

Hepeqeﬂb JIMIEH3HOHHOI'0 MPOrpaMMHOro
obecneyenusi. PeKBU3NTHI NoATBEpPIKAAI0LIEr 0
JAOKYMEHTa

1. yueonasn ayoumopus ons
npoeedeHus 3anAmuil 1eKYUOHHO20 muna:
ayautopust Ne 232 (Kopmyc Ononormyeckoro
¢axynpreta), aymutopus Ne 324 (Kopmyc
Ouosornueckoro (akynprera), ayauropus Ne
327 (Kopmyc Guosormueckoro (akysprera),
ayauropust Ne 332 (Kopmyc O6uonorudeckoro
bakynbTeTa).

2. yueonasn ayoumopus onsa
nPo6eOeHUs 3AHAMUI CEMUHAPCKO20 MUnaA:
aynuropust Ne 324 (Kopmyc OMoI0rH4eckoro
¢axynprera), aymuropus Ne 327 (Kopmyc
OUOJIOTHYECKOTO (haKyibTeTa), ayauropust Ne
319 (Kopmyc 6uoIornueckoro GpakyibTera).

3. yuednan ayoumopus onsa
npoeedeHUs PYNnossIX U UHOUGUOYATILHBIX
koucyromayuii: aynuropus Ne 324 (Kopmyc
Ouosnornueckoro Qakyinprera), ayauTopust Ne
327 (Kopmyc 6uonornueckoro GpakyipTera).

4. yuebnan ayoumopusn 0ns meKyuiezo
KOHmMpPOonn u npOMeENHCYmMOUHOI
ammecmayuu: aynaropus Ne 324 (Kopmyc
Omosornueckoro (akynprera), ayauropus Ne
327 (Kopmyc 6uonoruieckoro Gpaxynbrera).

nomewieHus ons
CaAMOCMOAMENbHOU  pAdompl: YNTAIBHBIN
3ai Ne 1 (rmaBHBIH KOpITYC).

Aynuropusi Ne 232
VYyeOHas mebenb,
MynpTUMeTua-npoeKTop
PanasonicPT-LB78VE, skpau
nacrennblii ClassicNorma 244*183,
JTOCKa

Aynuropus Ne 324
VYuebnas mebeln, J0cKa,
skpaH Ha mwratuse DIQUIS,
npoektop Sony VPL-EX 100,
HOYTOYK AserExtensa 7630G-
732G25Mi, mocka.

Aynuropus Ne 327
VYuebHas MebOenb, 10CKa,
npoekrop BenQMX525
DLP3200LmXGA13000, sxpan
ClassicSolutionNorma HaCTeHHBIH

Aynuropus Ne 332
Yuebnas mebes,
MynbpTUMeEIUa-IPOEKTOP
PanasonicPT-LB78VE, skpau
nacrennbiii ClassicNorma 244*183,
JI0CKa.

Aynurtopus Ne 319
VYuebHas mebenb, 0CKa,
MIePCOHAIBHBIN KOMITBIOTED B
komriekre Nel iRUCorp (15 mr)

YuranbHblii 3271 Nel
VYueGHast MeOeltb, y4eOHBII 1
CIpaBOYHBIN GOH],
HEOrpaHWYEHHBIN KPYTIIOCYTOYHBII
JOCTYTI K JJIEKTPOHHBIM
oubmmoreunsM cucremam (O6C) u
B/l, crenn o noxxapHoi
0€30I1aCHOCTH, MOHOOJIOKH
cranuoHapssle — 5 mrt, MOY
(mpuHTEp, CKaHep, Konup) - 1 mr.

1. IlpaBa Ha mporpammsl it OBM oneparonHas
cucTeMa ISl MepCOHAIBHOro KommbioTepa Win SL 8
Russian OLP NL
AcademicEditionLegalizationGetGenuine. IlpaBa Ha
nporpamMmbl i1 OBM oOHOBIEHHE OIEpalMOHHON
CHCTEMBI JUIS MEePCOHAIBHOTO KOMITBIOTEpA
WindowsProfessiona | 8 RussianUpgrade OLP NL
AcademicEdition. Joroop Nel04 ot 17.06.2013 r.
JInuensuu GeccpouHsle.

2. IporpammannsDBMOfficeStandard 2013
RussianOLPNLAcademicEdition. Torosop Nell4 or
12.11.2014 r. Jlunien3uu GeccpovHBbIe.
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