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1. Heab u niianupyemMblie pe3yabTaThbl OCBOCHUS UCHUNIMHBI (MOIYJIS)

[lenbro OcBOEHUS AUCHHUIIINHBI SBISETCS POPMUPOBAHUE CAEAYIOIIUX KOMITETEHIIUI:

— OIIK-1 — CriocobeH HCIob30BaTh U MPUMEHATh (pyHIaMEHTaJIbHBIE OMOJIOrMYECKHe
MPEJICTABICHUS] U COBPEMEHHBIE METOJOJIOTMYECKHE TMOAXOAbl Ul TMOCTAHOBKU U pELICHUs
HOBBIX HECTaHAAPTHHIX 3a7a4 B chepe MpodhecCHOHAIBHON AeITEeIbHOCTH;

—OIIK-6 — CmocoOeH TBOpPYECKH NPHUMEHATh W MOJAUQPHUIIMPOBATH COBPEMCHHBIC
KOMITBIOTEPHBIE ~ TEXHOJIOTHUHM, paboTaTh ¢ mpodeccHoHaNbHBIMA  0a3aMu  JaHHBIX,
npodeCCHOHAIBHO 0OPMIIATH U MPEACTABIATH PE3YJIbTaThl HOBBIX Pa3paboTOK;

—OIIK-7 — Cnoocoben B cdepe cBoel nHpodecCHOHATBHON  JESITEeIbHOCTH
CaMOCTOSITENIHO OIpPENENATh CTPATETHUIO U MPOOIEMAaTUKY UCCIIEIOBAHUM, MPUHUMATh PEIICHHUS,
B TOM YHCJIC UHHOBAIIMOHHBIC, BHIOMPATh U MOIU(MUIIMPOBATH METOJbI, OTBEYATH 32 KAYECTBO
paboT W BHEIpEHWE HMX Pe3ybTaTOB, 00ECIeunBaTh MEPhl MPOU3BOJACTBEHHON O€30MaCHOCTH
IPH PEIICHUH KOHKPETHOH 3a/1a4u;

— OIIK-8 — CniocoGeH HCIoab30BaTh COBPEMEHHYIO MCCIIEI0BATEIbCKYIO allapaTtypy 1
BBIUMCIUTENFHYI0 TEXHUKY [UIsI PEIICHUS HWHHOBAIIMOHHBIX 3a7ad B MPOQeCcCHOHATHHOU
NEeSITEIbHOCTH;

— JTIK-2 — CnocobGeH mNpoBOAWTH OCHOBHBIE 3Tambl MOJEBBIX M JAaOOPAaTOPHBIX
MCCJIEIOBAHMI B COOTBETCTBHH C MPpoduiieM (HampaBICHHOCThIO) MAaruCTEPCKON MPOTrpaMMBlI.

PesynpraramMu 0CBOEHUS TUCHUTUIHHBI SIBISIFOTCS CIEIYIOIINE UHANKATOPBI JOCTHKCHUS
KOMIIETECHINH:

NOIIK-1.3 Ilpumenser oOuipe W CrIeUualbHbIe MPEICTaBICHUS, METOI0JIOTHYECKYIO
0a3y OMOJIOTUU U CMEXHBIX HayK MpPU MOCTAHOBKE U PEIIEHWU HOBBIX HECTAHAAPTHBIX 3ajayd B
cdepe npodeccnoHABEHON NeATeThHOCTH;

NOIIK-6.2 Hcnonb3yeT KOMIBIOTEPHBIE TEXHOJIOTUH W TPOQPECCHOHAIBHBIE 0a3bl
JAHHBIX TP MJIAHUPOBAHUU MPO(ECCHOHANBHOM JesITeIbHOCTH, 00OCHOBBIBAET UX BHIOOD;

NOIIK-6.3 TIpodeccrnonanmbHO oQopMIsET | MPEACTaBISET pPe3yJbTaThl HOBBIX
pa3paboToK;

HNOIIK-7.4 Kputuueckn aHamu3upyeT pPe3yJabTaThl HUCCIAEAOBAaHMM, OIEHHBAECT WX
JIOCTOBEPHOCTD, BBIJIENAET TEOPETHUECKYIO U TPAKTUYECKYIO 3HAUUMOCTb;

HNOIIK-8.2  IlpumeHseT COBPEMEHHYK)  HCCIEAOBATEIbCKYIO  ammaparypy H
BBIUMCIUTENFHYI0 TEXHHKY TMPU PEIICHWH CTAaHAAPTHBIX W WHHOBAIIMOHHBIX 3a/1a4 B
npodeccuoHaNbHOM e TEIbHOCTH;

NIIK-2.3 — OmnuceiBaeT, 0000IMaeT W JeNacT BBIBOABI HA OCHOBE pE3YyJIbTaTOB
HCCJIEIOBAHMSI, B TOM YHUCJIE C TIOMOIIbIO COBPEMEHHBIX KOMIBbIOTEPHBIX TEXHOIOTHIA

2.3ana4m 0CBOCHUA TUCHHUIIMHBI

— OCBOUTH OCHOBHBIE IOHATHUS M TEPMUHOJOTHIO HH()OPMAIMOHHBIE TEXHOJOTMM B
€CTECTBEHHBIX HayKax;

— Hayuuthcst npuMeHSATh NOHATUIHBIN annapaT WHGOPMALMOHHBIE TEXHOJOTHH B
€CTECTBEHHBIX HayKax JJIsl PELICHUs TEOPETUYECKUX U MPAKTUUYECKUX 3a/1a4 MPodhecCHoHaIbHOM
JESTEIIBHOCTH;

— HayuuTbcss NpUMEHSATh MPUKIAAHOE MPOTpaMMHOE OOecredeHHe U METOABI JUIs
aHaJIM3a 3KCIEPUMEHTAIBHBIX JAHHBIX B IPOPECCUOHATIBHOM 1E€ATEIbHOCTH.

3. MecTo nucuuIInHbI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeI1bHOM NPOrpaMMbl
Jucrunnuaa oTHOCUTCS K brioky 1 «/lucuurminael (MOTyIn)».

JlucuuIimHa OTHOCUTCS K 00s13aTENIbHOM YacTH 00pa30BaTelbHONU MPOTPaAMMBI.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUYHON ATTECTALMM 0 JUCUMUILIIUHE

IIepBbIit cemecTp, 3K3aMeEH



5. Bxoanble TpeOOBaHMs AJIs1 OCBOCHHS IMCHUILIUHbBI

JI7st yCIenmHOTO OCBOCHHS TUCIMIUIMHBI TPEOYIOTCSI KOMITETEHIINH, c(hOPMHPOBAHHEBIE B
XO0JIe OCBOEHHS IPOrPaMM IPEIIIECTBYIOIIET0 YPOBHS 00pa30BaHMsL.

JInst yCIemHOTO OCBOCHMS AWCIMIUIMHBI TPEOYIOTCS KOMIIETCHIMH MO CIIeTyIONIHM
TUCUMIUIMHAM ~ OakajlaBpuaTta — MOJEKYJsipHas Ouoiorus, OHOXMMHUsS, OHOIOrHYecKas
CTaTHCTUKA, HEOPTraHWYECKast XMMUSI, OpraHNYecKass XUMHUSL.

6. S13bIk peanuzanun

Pycckuii

7. O0beM TMCHUNIHHBI (MOXYJIA)

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
— JIeKiuu: 4 4.;
— MPAaKTUYECKUE 3aHATUS: 24 4.;
B TOM YMCJIE IPAKTHUYECKAs TOATOTOBKA: 24 4.
O0BeM caMOoCTOATETLHON PaOOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. CoaepikaHue TUCHUILVINHBI (MOYJIs1), CTPYKTYPHMPOBAHHOE 110 TeMaM

Tema 1. MHpOpManimOHHBIE TEXHOJIOTUN B €CTECTBEHHBIX HAayKaXx.
Kpatkuii 0630p Kypca ¢ onucaHueM MPUKIAJIHBIX TPOTPAMM.

Tema 2. OOpaboTka 1 aHaJIN3 SKCIIEPUMEHTAIBHBIX TaHHBIX B Microsoft Excel,
OpenOffice Calc, OriginLab.

O630p wuHTepdeiica, mpuHIMNI padboTsl, ¢yHKIMoHaN. IlpakTuueckas paborta 1O
MIPUMEHEHUIO 0a30BBIX (HYHKITHA.

Tema 3. Beenenue B Monekyssipayto ouonoruto. buonndopmarruka. CekBeHUpOBaHUE.
OcCHOBHBIE TIOHSATHS MOJEKYJISIpHOW OHONOrMH. MeToIbl CEKBEHHUPOBAHUS, OCHOBHBIC
MPUHIIMIIBI, UX PEUMYILECTBA U HEJOCTATKH.

Tema 4. buosnornueckre 0a3nl JaHHBIX.
OcHoBHBIE 0a3bl TaHHBIX I XpaHEeHUs: Ouonoruueckoil nHpopmanunu. OCHOBBI TEOPUHU
0a3bl TaHHBIX. [[pUHIHAIIBI CTPYKTYPUPOBAHUS U TIOMCKA OMOJIOTHUYECKON HH(OpMAITUH.

Tema 5. BeipaBHUBaHUE OMOJIOTMYECKUX MTOCIEA0BATEILHOCTEH.
MeTtoapl BelpaBHUBaHUSA. ANTOpPUTMBI BblpaBHHMBaHMs. llpukiagHble mporpaMmbl 1Jis
00paboTku Ononornueckux nocinenoBarenbHocteit BLAST, Mega, ArbSilva, Bioedit.

Tema 6. CriocoObI MPaKTUIECKOTO TPUMEHEHHUS CEKBEHUPOBAHHBIX
MOCJIEN0BATEIBHOCTEM.

Meroasl momabopa mpaiiMepoB. OCHOBHBIE THIIBI MOJICKYJApHbIX MapkepoB (RFLP,
RAPD, SSR, ISSR, AFLP, SCAR, SSCP. Metoap! n3yueHusi OMOJIOTHIECKIX 0OBEKTOB C
MTOMOUIbI0 OOMOJIEKYIISIPHBIX METOJIOB.

Tema 7. DUnoreHETUYECKUN aHAINS.

CucremaTuka >KUBBIX OOBEKTOB. OCHOBHBIE MOHATHS. MeToabl (PHUIOTeHETHYECKOTO
aHaIN3a. durnoreHeTnveckue JIePEBBS. [TpuknagHbie HPOTPaMMBI ISt
¢unorenernyeckoro ananuza Mega, ArbSilva, UgeneUniro.



9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texymuid KOHTPOJb MO AMCHMUIUIMHE MPOBOJUTCS IYyTEM KOHTPOJIS IOCEIIaeMOCTH,
MMPOBCACHUA TCCTOB I1I0 JICKIMOHHOMY MATCPUATy W BBIINOJHCHHUA AOMAIIHUX W HNPAKTHYCCKUX
3amannii Ha iatgopme «iDO», u pukcupyercss B Bujae OaUTbHO-PEHTHHTOBONM CHCTEMBI U B
(opMe KOHTPOJILHON TOYKH HE MEHEE OJJTHOTO Pa3a B CEMECTP.

OueHouHble MaTepHuajabl TEKYILEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnene
«Mupopmarnust 06 oOpazoBaTenbHOM mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsinok nmpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTAMHU

DK3aMeH MPOBOAMTCS B MUCHMEHHOW M YCTHOH (hopme mo Oumietam. DK3aMeHAIMOHHBIN
ouner cocrout u3 AByX 4acreil. [IpogomkuTtensHOCTh 9k3amMeHa 1,5 Jaca.

[TepBas dacte mpencraBiser coboit Tect w3 10 Bompocos, mposepstomux MOIIK-1.3.
OTBeTHI Ha BOMPOCH! IEPBO YaCTH AAOTCS ITyTEM BBIOOpA M3 CITUCKA MPEIOKCHHBIX.

Bropas wacth comepkuT aBa Bompoca, ohOpMIICHHBIE B BHJIE MPAKTHUYECKUX 3alad,
nposepstonuii MOITK-6.2. OTBeThl Ha BOMPOCHI BTOPOM YacTH JAIOTCS B pa3BepHYTOU (hopme,
MPEANOJAratoT PEMICHNUE 3a1a4 U KPATKYI0 HHTEPIIPETALUIO MOJTYYEHHBIX Pe3YyIbTaTOB.

Pesynbrarhl  3K3aMeHa  ONPEAENSAIOTCS  OLEHKAMH  «OTJIMYHO»,  «XOPOIIO»,
«YIOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIIBHO.

[IpumepHBIil EpeYeHb TEOPETUUECKUX BOITPOCOB
1. Tlapnoe BbIpaBHUBaHWE. BuIbl, aBTOpPHl AITOPUTMOB, IENH, 3Ha4YeHHEe. [ J0OampHOE
BbIpaBHUBAHHUE.
2. BropuuHble CTPYKTYpBI O€JIKOB, MX XapaKTepUCTUKU U npeackazanue. [10 u cepBHCHI.
3. JlokasibHOE BhIpaBHUBaHUE. Llenn, 3HaueHne. AITOPUTM JIOKATHBHOTO BHIPABHUBAHMSI.
4. buoungpopmaruka. OObEKTH OHOMH(POPMATUKHU. 3a/laud, peliaeMble 3TOH Haykoil. MeTobl
OMOMH(POPMATHUKH.
5. Marpuiel cpaBHeHus nocnenosarenpsHocreil. PAM, BLOSUM.
7. OCHOBHBIE ANTOPUTMbI MOCTPOEHUs (PUIOTEHETHUECKUX AEPEBbEB — UX JOCTOMHCTBA U
Henoctatkd. UPGMA u NJ (ux oTnnuust), MakcuMallbHOM OepexinBocTy (maximal parsimony),
MaKCHUMAaJIbHOT'O IPaB0I0100Us, MUHUMAJIbHON 3BOJIOLHH.
8. buonndopmaruka u ¢uiaorene3. Monekymnapusie yacel. Kmaga, OTU, BeTBb, JUCT, KOPEHb.
VYnpTpamerpuueckoe U HeylbTpameTpuueckoe JepeBo. OpTosioru, mnapaioru, rOMOJIOTH,
KCEHOJIOTH.
9. PenakumoHHOE pPacCTOSHUE MEXIY JBYMs IHOCIeI0BaTENbHOCTAMU. CII0KHOCTh HAaWBHOTO
QJITOPUTMa €T0 OIPEIEICHHUS.
10. Mano: mocnenoBarenbHoctd WATER n WINE. Cxopunr: match- 5, mismatch- -5, BcraBka
npoMexyTka (gap insertion)- -1. ITocTpouts Tabnuily BIpaBHUBAHUS U HAWTHU MO HEH MyTh IS
HETO.

[Tpumepsl 3anau:
1. B taGnurie mpuBeaeHb pe3ybTaThl SKCIIEPUMEHTA 10 MOACUYETY YMCICHHOCTH 0co0ei

ojHo# nonynsauyu. Heo6xonumo noctpouTs rpaduk 3aBUCUMOCTH U3MEHEHHsI YUCICHHOCTH
HOMYJISIIMK OT BPEMEHU KyJIbTUBHpOBaHMs. ONpeneanuTh CKOPOCTh POCTa MOMYJIALUN U BPEMsI

YIABOEHUS.

o KomnnuectBo ocobeit o KomnuectBo ocobeit
0 1120 8 1940

1 1147 9 2072

2 1189 10 2173

3 1253 11 2245

4 1346 12 2293




5 1470 13 2324
6 1620 14 2343
7 1784 15 2355
2. B Tabnuie npuBeeHbl pe3ybTaThl SKCIIEPUMEHTOB M0 KYJIbTUBUPOBAHUIO YUCTON

KYJBTYpBl MUKPOOPTaHU3MOB IIPH pa3HbIX KOHIIEHTpauusix cyoctpara. Heo6xoanmo
OTIPEeNIeNIUTh ONTUMAJIbHYIO KOHIIEHTPAIMIO CyOCcTpaTa B MUTATEIbHON cpesie A TaHHOU
KYJIBTYPbl MUKPOOPTraHM3MOB UCHOIb3ys MeToa Kopuumma-boynena.

3. B Tabmune | npuBeneHs! 3HAYCHNN SKCTUHKIUH B 3aBUCHMOCTH OT KOHIICHTPAIIMH OeJKa
B PacTBOpE, MOJIYYEHHBIE METOOM clieKTpodoTomeTprun. B Tabnuiie 2 npuBeaeHbI 3HAYCHUS
HKCTHHKIINH, TIOJIyY€HHBIE B X0JI€ SKCIIEPUMEHTA 10 KYJIbTUBUPOBAHUIO YUCTOH KYJIbTYPHI
MHUKpoopranuzMoB. Heo6xoanmo onpenenuts kodpuuueHT 11 nepecuéra 3HaUCHHUHA
SKCTHHKIIMU B KOHLIEHTpa1uio. [TocTtpouTs rpaduk 3aBUCUMOCTH U3MEHEHHS KOHIIEHTPAIUU
0enka B KyJIbTypaJIbHOHN JKUIKOCTH OT BPEMEHH KyJIbTHBHPOBAHUS M HAMTH CKOPOCTH POCTA.

4. B nanke 1 pacnonararoTcst pe3ysbTaThl IPOYTEHUM OAHO reHa 1o Merony CaHrepa.
Heo6xoauMo mostyuuTh Mociae10BaTeIbHOCTh F'eHa MaKCUMalTbHOU ATiHBL. HaliTu Gimxaiinyio
TOMOJIOTHYHYIO IIOCJIEI0BATEIbHOCTD, IIOJYYEHHYIO OT BaJIUHO OIIMCAHHOIO OpraHu3Ma u
OIIPEJIEIUTD CTEIIEHb TOMOJIOTUU.

5. Jlnst mpuBeAEHHOM OCIEI0BATEIbHOCTH TeHA HAUTH OIHMIKAMIIIYyI0O TOMOJIOTHYHYIO
IIOCJIEI0OBATEIbHOCTb, IIOJYYEHHYIO OT BaJIUAHO OIIMCAHHOIO OpraHu3Ma U ONPEACIIUTh CTEIICHb
romonoruu. [Tono6pare 1 wim 2 naper npaiimepoB 1st [TLP ¢ MakcHuManbHBIM MEPEKPHITHEM.
[IpaiiMepbl TOHKHBI COOTBETCTBOBATH HEOOXOAMMBIM KPUTEPHSIM.

TCCGTAGGTGAACCTGCGGAAGGATCATTACTAGAGCAAAGGATAGACAGCGCCCG
CGGAGCTCGCTCCCGGGGCTACCCTACTCCCGTAGGGTTTAGAGTCGTCGGGCCTCT
CGGAGAAGCTCGGTCCTGAACTCCACCCTTGAATAAACTACCTTTGTTGCTTTGGCG
GGCCGCCTCGTGCCAGCGGCTTCGGCTGTTGAGTGCCCGCCAGAGGACCCCAACTCT
TGTTTTTAGTGATGTCTGAGTACTATATAATAGTTAAAACTTTCAACAACGGATCTCT
TGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAG
AATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCTCTGGTATTCCGGGGG
GCATGCCTGTTCGAGCGTCATTATAACCACTCAAGCTCTCGCTTGGTATTGGGGTTC
GCGGTTTCGCGGCCCCTAAAATCAGTGGCGGTGCCTGTCGGCTCTACGCGTAGTAAT
ACTCCTCGCGATTGAGTCCGGTAGGTCTACTTGCCAGCAACCCCTAATTTTTTTAAG
GTTGACCTCGGATCAGGTAGGGATACCCGCTGAACTTAAGCATATCAATAAGCGGA
GGA

6. Jlist mpuBeIEHHOM MOCIIEI0BATEILHOCTH TeHA MIOCTPOUTH (PUIIOTEHETHIECKOE IEPEBO
METOIOM «OJMKaiIero cocemaa». JlepeBo T0DKHO cofiepkaTth MUHUMYM 10 TOMOJIOTOB ¥ UIMETh
MHUHHUMYM 5 IOCTOBEPHBIX y3JIOB.

AGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGA

ACGGTAACAGGAAGCAGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAAT
GTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCG
CATAACGTCGCAAGCACAAAGAGGGGGACCTTAGGGCCTCTTGCCATCGGATGTGC
CCAGATGGGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAG
CTGGTCTGAGAGGATGACCAGCAACACTGGAACTGAGACACGGTCCAGACTCCTAC




GGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCN
GCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAG
TAAAGTTAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCC
GTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCG
TAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTG
GGAACTGCATCTGATACTGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTCCAG
GTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCC
CTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGAT
ACCCTGGTAGTCCACGCCGTAAACGATGTCGACTTGGAGGTTGTGCCCTTGAGGCGT
GGCTTCCGGANNTAACGCGTTAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTA
AAACTCAAATGAATTGACGGGGGCCGCACAAGCGGTGGAGCATGTGGTTTAATTCG
ATGCAACGCGAAGAACCTTACCTGGTCTTGACATCCACGGAAGTTTTCAGAGATGA
GAATGTGCCTTCGGGAACCGTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTT
GTGAAATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTTGTTGCCAGCG
GTCCGGCCGGGAACTCAAAGGAGACTGCCAGTGATAAACTGGAGGAAGGTGGGGA
TGACGTCAAGTCATCATGGCCCTTACGACCAGGGCTACACACGTGCTACAATGGCGC
ATACAAAGAGAAGCGACCTCGCGAGAGCAAGCGGACCTCATAAAGTGCGTCGTAGT
CCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTGGAT
CAGAATGCCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATG
GGAGTGGGTTGCAAAAGAAGTAGGTAGCTTAACTTCGGGAGGGCG

7. J1is yKa3aHHOTO MPOAYIIEHTA ONPEISIUTh YHCIO XPOMOCOM, UX 00BEM M KOTUIECTBO
3aKOJIMPOBAHHBIX OCITKOB B KaXkI01 XpoMocome. OnpeeuTh B KaKOH XpOMOCOME 3aKOTUPOBaH
1[€JIEBOM IPOAYKT, OTYYUTh €r0 aMUHOKHCIOTHYIO IIOCIEA0BATENbHOCTh U MOA00PaTh emlé
MUHHUMYM 2 aJIbTEPHATUBHBIX BEPOSITHBIX MPOAYLIEHTA.

Bacillus thuringiensis, 0-anoomokcun Cryl

OHCHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUSA HpOMe)KyTO‘IHOfI aTTeCTallu pasMCIICHbI Ha
cahte TI'Y B pazpmene «Mudopmamus o0  oOpa3oBaTeNbHOM  TpOrpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHHue

a) DJEKTPOHHBIM Y4eOHBIN KypC 10 AUCHUUIUIMHE B 3JIEKTPOHHOM YHHBepcuTere «iDO» -
https://Ims.tsu.ru/course/view.php?id=32044

6) OueHouHBIE MaTepHalbl TEKYLIETO KOHTPOJIS M IMPOMEKYTOUYHOM aTTeCTaluu I10
JUCLUIUIMHE.

12. Ilepevyenn y4eOHOM JuTepaTypsbl U pecypcos cetn UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— OCHOBBI MOJIEKYJISIDHOW OMOJIOTUM KJIETKH OJEKTPOHHBIA pecypc [yuyeOHUK Juis
CTYAECHTOB MIJAJUIMX KypCOB OHMOJOIMYECKMX M MEIUIMHCKHUX clenuanbHocTeil By30B] b.
Annbeprc, . bpeit, K. Xonkun [u np.] ; nmep. ¢ anri. nox pea. C. M. I'maronesa u [I. B.
PeGpukoBa

— buoundopmaruka: yueOHO-MeToauyeckoe nocodbue / H. FO. YacoBckux. - Tomck :
NznarensctBo CubI' MY, 2015. - 109 c. - ISBN 9685005005500. - Tekct : anexkrponnsiii / 9bC
"Bykamn" : [caiiT]. - URL : https://www.books-up.ru/en/book/bioinformatika-5021216/

— CTaTUCTUYECKUM aHaIM3 MEAMKO-OMOJIOTHUECKUX JaHHBIX C  MCIIOJIb30BaHHEM
nporpammsbl Excel : yue6.-meron. mocobue / M. A. lllenamosa, H. U. Uucaposa, B. I'. Jlemenko.
— Munck : BI'MYVY, 2010. - 96 ¢



I'paduueckoe oTOOpa)keHHWE MAHHBIX C HCHONb30BaHWMEeM makera Origin. YdeOHO-
Meroandeckoe Tmocobue. MemxkeBunkuii B.C. — Kazanb: Kazanckuii (IIpuBomkckmii)
denepanbubIil yHHBepcuTeT, 2013. — 56 ¢

0) IOTOJHUTENbHAS JINTEpaTypa:

— Teopus u mpakTuka noctpoenus 6a3 nanueix. Kpenke, lapug M.. [s. 1.]: TTutep, 2005.
ISBN 5947235838.

— NGS: BeICOKOTIPOU3BOIUTEILHOE cekBeHUpoBaHue. PeopukoB JI. B. et al.3—e u3x. ed.
[s. L.]: U3narensctBO “JlabopaTtopus 3Hanuii” (panee “BMMHOM. JlaGopaTopus 3nanmii”),
2020. ISBN 978-5-00101-654-0.

— Cexennposanue JIHK. Yemepuc AB, BaxutroB BA, AxynoB O/. Hayxka; 1999.
Accessed March 14, 2022.

— BBenenue B buonndopmaruky. Jleck A, llIBanac BK, Mupono AA. BUHOM. JIab.
3Hanuit; 2009.

B) pecypchl cetn MIHTEepHeT:

— Maremaruueckas 6uonorus u OuonHpopmaTHka - DJIEKTPOHHBIA HAYUHBIH KypHa,
http://www.matbio.org

— Microsoft Excel Tutorial for Beginners - Full Course.
https://www.youtube.com/watch?v=VI0H-qTclOg

— Open Office 4 Calc Spreadsheet Beginners Tutorial.
https://www.youtube.com/watch?v=yYYde45Ceeo

13. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO PacIpOCTpaHsIeMoe IPOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BrirouaeT NmpHIIOKEHUS:
MS Oftfice Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO AOCTYIHBIE 00JIaYHbIe TEXHOJIOTUH (SIHEKC TUCK | T.I1.).

0) nH(OpPMAIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIEKTPOHHBIN KaTajor Hayuanoit OnbIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHas OoubmoTeKa (pemtozutopwHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanp — http://e.Janbook.com/
— OBbC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas wiatdopma FOpaitt — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) IpodeCCHOHAIbHBIC 0a3bl JTAHHBIX:

— baza JTAaHHBIX 1) TaKCOHOMUH JKHUBBIX OpraHu3MOB -
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi ;
— baza JaHHBIX HYKJIEOTHUIHBIX IIOCJIeIOBATCIILHOCTEN —

https://www.ncbi.nlm.nih.gov/nucleotide/.

14. MaTepuanbHO-TeXHHYeCKOe o0ecnevyeHne

AyauTopuu JUTsl POBEICHUS 3aHATUH JICKIIMOHHOTO THIIA, C TIOCTYIIOM K cetu MHTepHeT.



Aynutopun Uil TPOBEACHUS 3aHATHIL CEMMHApCKOTO THUIMA, WHAUBUAYAIbHBIX M
TPYIIOBBIX KOHCYJIbTAllMi, TEKYIIETO KOHTPOJISA M NMPOMEKYTOYHOM aTTeCTaluu, C JOCTYIIOM K
cetu MHTepHer.

15. Uudopmanus o pazpadboTunkax

AnmudepoB  [Jmutpuit BuxTtopBuu, kaHxa. Ouon. Hayk, Kkadeapa HUXTHOJIOTH H
ruapoouoniorurt BU I'TY, noueHr.



