degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: [TaneoreneTrka
110 HANIPABJICHUIO: buorexnonorus
Nnpo¢uJIb NOATOTOBKH: buotexnonorus u OnomeanumHCKast HHGOpMAaTHKA

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: N.O. Anp60opoBa, kaH. OMOJI. HAyK

[Iporpamma obcyxieHa Ha 3aceflaHuu IIeHTpa 00pa30BaTeNbHBIX MporpaMM DOU3TEX-IITKOJIbI OMOIOTHYECKON U
MeuiHcKor ¢usnuku 09.06.2022



AHHOTANMA

[TaneoreHeTrka - cpaBHUTENBHO MOJIOAAs Hayka B Poccuu, KoTopas uMena BO3MOXKHOCTh pa3Butud B MOTU
B J1a0Oparopuu MCTOPUYECKOW TCHETHKH, PaJHOYyTIEPOIHOTO aHanu3a W mnpukinagHoid ¢usznku MOTU mox
pykoBozacTBOM K.X.H. Mycradpuna X.X. Jlo He HaBHMX NOp HCCIEAOBaHUS B 00JacTH NaJICOTEHETUKU
CUNTAJINCh HEBO3MOXHBIMU, TaK KaK B POCCUHCKOM HayKe CJIOKWINCH JIOKHBIE IIPEACTABICHUS O COXPAHHOCTU
MaTepHaoB U3 TEPPUTOPHH €BPOIENCKON monockl Poccnn m HEMPEeOoIOINMMOCTH KOHTAMUHALMU CO CTOPOHBI
coBpemennoit JIHK. Bmecte ¢ Tem Tak e He ObUIO HUKAKOW OMPEIEICHHOCTH O MeTo[ax paboThl ¢ JpeBHEH
JHK, HaunHas ¢ 3TanoB MpoOONOArOTOBKH apXeoJOrHueKnuX 0Opa3oB U [0 dTana aHaJIn3a HEMOCPEICTBEHHO
npesuelt JIHK. 3HaunMocTh naneoreHeTHKH, 3aKI0UacTcsi B TOM, 4TO TeHO(OH 1 HaponoHacenenus Poccun,
OTIINYAETCsl BHICOKMM Pa3HOOOpa3veM, KOTOPBIN SIBIISIETCS BAKHEUIIMM MapKEPOM CIIOKHBIX UCTOPUYECCKUX
MPOLIECCOB, NMPOUCXOIUBIINX Ha €€ TeppUTOpUH. V3yueHHe apxeoiornyeckoro reHo(oHIa MOXKET SBUTHCS
HMCTOYHUKOM HOBBIX 3HAHHU IO OTE€YECTBEHHON HCTOPHH, MOIYYEHHBIX €CTECTBEHHO-HAYyYHBIMH METOIAMHU.
OTu 3HaHMs, I[pPEXIE BCEro CBA3aHbl € TEM, KaKk IPOMCXOIWIM MUIPALMOHHBIE IIPOLIECCHI,
B3aUMOJIEIICTBOBAIIN KYJIBTYPBbI, CO3aBaINCh ITEPBBIE TPYIIIIBI JTIOIECH.

3a mocleHUE HECKONBKO JIET cOoTpymaHuku sadoparopun MOTU, B nune Ansboposoit W.D., ocBanBanm
metoabl pabotel ¢ a/lHK, ceszannbie ¢ skctpakuuedt JJHK, reHorunupoBanueM, CEeKBEHHPOBAHUEM H
obpabotkoii naHHbIX NGS. [lonydeHHble TaHHBIE YK€ MyOINKYIOTCS B PsiJIe HAyYHBIX KYPHAJIOB.

1. lean u 3apa4un

Henp AucoMnInHBI
Uzyuenne naneorenerexu (apesneit JJHK) uenoBeka aiis uccnemoBanus GOpMUPOBaHHS U MUTPALMN
JPEBHUX LMBUIM3ALMM M HUX IPEEMCTBEHHOCTH K COBPEMEHHBIM IONYJISALUSAM 4YEJIOBEYECTBA C
MOMOILIBIO0 MOJIEKYJISIPHO-ONOJIOTHYECKUX ¥ OMOMH(POPMATHUECKUX METOAO0B UCCIICIOBAHHUA.

33)13‘11/[ JAUCHUIIINHBI
O3HAaKOMHTHCS C OCHOBHBIMU Hay4YHbIMHA pa6OTaMI/I B MMAJICOrCHCTUKE YCIIOBECKA 3a ITOCICAHUC 30 ner.

Uzyunth ocHoBHble Xapaktepuctuku apeBHeil JJHK denoBeka m ee cmneuuduunocts. OnpenencHue
ayreHTHUHOCTH npeBHei JTHK.

O3HAKOMUTHCS CO CTAaHAAPTHHIMU M MHHOBAIIMOHHBIMU ITOJXO0/IaMH K J1a00paTOPHBIM MTOMELICHUSIM ISt
uccienoBanus apesuet JJHK na npumepe naboparopun B MOTH.

OO6yuutbest mpobonoaroroBke W BoigeneHuto napesnerd JIHK wu3 apxeomormuyeckux o0Opas3noB B
CBEPXYHCTHIX YCIOBHUSX, CO3IaHHBIX B 1aboparopuun MOTU.

OOyuuThcsl OICHMBAaTH KadeCTBO W KOIWYeCTBO BhijeneHHoW JapeBHedt JIHK, a Taroke
HAJIN4YMe/OTCYTCTBHE KOHTAMUHALINH.

OO6yuutbest 6a3oBbIM MeTofam aHanusa ApeBHeil JIHK, xoropbie BKIIIOYAOT M «MOKpBIE» pabOTHI U
OnouH(pOPMAIIOHHBINH aHATIHN3 MTOTYYEHHBIX JaHHBIX.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Ipeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUN HOBBIX 3a]ad, IPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-3.4 CnocobeH k mpohecCHOHATBHON AKCIUTYaTallud U

MOZIEpPHU3AINN COBPEMEHHOTO TEXHOJIOTUYECKOTO
000pyHOBaHUS Il OCYIIECTBICHUS OMOTEXHOJIOTUYECKHUX
MPOLIECCOB

OIIK-3.5 Brnageer HaBbIKAMH MPOEKTUPOBAHUS HOBBIX
OMOTEXHOJIOTUYECKUX  PEUICHHH sl  [OCTaBJICHHBIX
HAay4YHO-TEXHUYECKUX M TEXHOJIOTUYECKUX 3a/1a4




[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocobeH uCHonb30BaTh CIICIUATU3UPOBAHHBIE
3HaHUSl PyHJIaMEHTAIBLHBIX Pa3esioB MaTeMaTHKH, (GU3UKH,
XUMUU ¥ OWomormu Il TIOCTAHOBKHM U pPEUICHUS
HAyYHO-HCCIICA0BATEIHCKUX 3a1a4 B obmactu

OMoMH)XeHEpUHU U OMOUH(POPMATHKU
[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U [IK-13

pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3ysIbTaThl

CrocoOGeH  BBIABUTATH  THUIOTE3BI, CTPOUTH
MaTeMaTH4eckKue MOAENU JUIsl ONHCAHUA HM3y4aeMBIX
SIBIICHUW W TPOIIECCOB, OLIEHWBATh Ka4€CTBO pa3pabOTaHHOM
MOJIEIIN

[IK-1.4 CrnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

[IK-1.5 CnocobeH co3naBaTh NpOrpaMMHBIE CPEACTBA M
0a3pl JAHHBIX, HWCIOJb3yeMble B OWOWHXKCHEPHH W
OnonH(pOpMaTHKe

[MK-1.6 CriocoObHOCTH co371aBaTh MPOTrPaMMHBIE CPEICTBA U
0a3pl JAHHBIX, HCIHOJb3yeMble B OHWOMHXCHEPHH H
OroMH(pOpMaTHKE

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOIKHBI
3HATB!
- Uro Takoe najeoreHeTHKa 4eJ0BeKa, YTO OHA U3y4aeT.
- B uem 3axmouaercs cneunduka apesHeit JHK.
- Kakue cyniecTByroT Moixo/ipl 0 3alIMTe OT KOHTAMUHAIMK B J1aboparopusix mo apesreit JJHK
- Kakue ocHOBHBIE MOJNEKYIAPHO-OMOIOTHUYECKHE METONIbI HCHOJIB3YIOT JJISl MCCIEIOBaHUS ApPEBHEH
JAHK genoBeka.
- Kakune meToast ucnons3yroT 1 ananmmsza NGS nanasix o apesHeit JJHK.
- OcHoBHbIe Hay4HbIe paboThl 1o apesneii JJHK B mupe.
YMETb:
- IIpoBogute mHPOOOMOATOTOBKY apXEOJIOTHUECKUX O00pa3loB, KOTOpas BKIIOYAET OYUCTKY U
M3MEIIBYEHUE HX.
- Boigensats JIHK u3 apxeonorudeckux o0pasios.
- OueHunBarh KoIM4ecTBo U kauecTBo apeBuert JJHK.
BIIAJIETh:
- bazoBbiMu MeTomamu 1o pabote ¢ apxeosnornuyeckoit JJHK

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
OzHakoMmIleHHE C Jlaboparopuei 1o
1 . 6 12
npesneit [JHK
) Mertozbl OLIEHKM KOHLIEHTPALMU IPEBHEU 6 12
JTHK




3 Co3ane INeHOMHBIX OHOIHMOTEK B A 6 12
MYJIBTHILIEKCUPOBAHUS

4 Osznakomnenue ¢ NGS cekBeHaropoMm 6 12
Miseq
Amnanms TAHHBIX

5 BBICOKOIIPOHU3BOAUTEIBHOTO 6 12
cexkBeHupoBanus apesueit JJTHK

Htoro yacos 30 60

[MoaroroBka k sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBaHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. O3nakomiienue ¢ taboparopueii mo apesneit JJHK

Osnakomiienue ¢ gaboparopueit o apesHeit JJHK. IIpoGomnoaroroska apxeoaoruueckux o0pasuos.

Brinenenne IHK u3 apxeonoruueckoit JTHK.

2. Metozs! onieHku KoHeHTpanuu apesHeit JJHK

Metons! oueHkn koHueHtpauuu apeBHen JIHK. KomnuectBennas IILIP B peansHOM BpeMeHU B
uccinenoBanusix JIHK. TlogroroBka OHMONMOTEK CEKBEHHPOBAaHUS CICAYIONMIETO TIOKOJICHHS U3
noBpexaeHHon JTHK.

3. Co3nanue reHOMHBIX OMONHOTEK B 111 MYJIBTHILICKCUPOBAHUS

Co3nanue TEHOMHBIX OHMONMOTEK B JJs MYJIBTHIICKCUPOBAaHUS. BBICOKONPOM3BOAUTEIBHOE
cekBeHupoBanue. OboranieHue MHIICHH ¢ TIOMOIIBIO 3axBara 30H1aMu 1 JIHK-rubpuanzanuei.

4. Oznakomienue ¢ NGS cexBeHaropoM Miseq

Osnakomuienue ¢ NGS cekBenatopoMm Miseq. [IpombiBka NGS cexkBenaropa Miseq mepes 3amyckoM;
[logroroska HabGopa pearentoB i 3amycka NGS; IlynupoBanue, aeHarypanusi, pasz0aBieHHE
OMOMMoOTEK Al WX 3arpy3KH B KapTpPHUIDK; 3arpys3ka kapTpuka Oubmuorekoii; 3arpy3ka mpubdopa
Miseq kaprpukeM u Oydepamu A MOCIEAYIOMIETO CEKBEHHPOBAHMS, YCTaHOBKA MPOTOYHOU
STYEHKU B MPUOOP; 3aTyCK CEKBEHUPYIOIICH PEaKIIHH.

5. AHanu3 JaHHBIX BHICOKOMIPOU3BOAUTENBHOTO ceKkBeHupoBanus Apesueit JJHK

AHanu3 HyKJICOTHAHBIX MTOCIeI0BAaTeIbHOCTEH, MOyYeHHbBIX ceKkBeHupoBaHueM apesHeit JTHK.

5. Onucanue MaTepHaJ’leO-TeXHI/I‘leCKOﬁ 633])1, HEe00X0TUMOM 115l OCylI€CTBJICHUSA 06pa30BaTeJ’le0F0

npouecca 1no JUCUUILInHe (MOIYJII0)

Yuebnas aAyaIUTOpHA, OCHAILICHHAsA KOMIIBIOTCPOM U MYHBTHMeﬂHﬁHBIM O60py,Z[OBaHI/IeM (HpOGKTOp,

3BYKOBasi CHCTEMA).
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa



[IpenocraBnstorcs Ha Kadeape:

1. Human Genetics April 2019, Volume 138, Issue 4, pp 411-423| Cite as Genetic kinship and
admixture in Iron Age Scytho-Siberians Authors Laura Mary Vincent Zvénigorosky Alexey Kovalev
Angéla Gonzalez Jean-Luc Fausser Florence Jagorel Marina Kilunovskaya Vladimir Semenov Eric
Crubézy Bertrand Ludes Christine Keyser Original Investigation First Online: 28 March 2019

2. Ancient DNA: Do It Right or Not at All Alan Cooper Hendrik N. Poinar See all authors and
affiliations Science 18 Aug 2000: Vol. 289, Issue 5482, pp. 1139 DOI:
10.1126/science.289.5482.1139b

3. Setting the stage — Building and working in an ancient DNA laboratory Michael Knappa,* , Andrew
C. Clarkea, K. Ann Horsburgha, Elizabeth A. Matisoo-Smitha a Department of Anatomy and Structural
Biology, Allan Wilson Centre for Molecular Ecology and Evolution, University of Otago, Dunedin,
New Zealand b School of Geography, Archaeology and Environmental Studies, University of
Witwatersrand, Wits 2050, South Africa

JomnonaurtensHas nureparypa
[IpenocraBnstorcs Ha Kadeape:

4. Complete mitochondrial genome sequence of a Middle Pleistocene cave bear reconstructed from
ultrashort DNA fragments Jesse Dabney, Michael Knapp, Isabelle Glocke, Marie-Theres Gansauge,
Antje Weihmann, Birgit Nickel, Cristina Valdiosera, Nuria Garcia, Svante Pdabo, Juan-Luis Arsuaga,
and Matthias Meyer PNAS September 24, 2013 110 (39) 15758-15763;

https://doi.org/10.1073/pnas. 1314445110

Contributed by Svante Pddbo, August 6, 2013 (sent for review July 11, 2013)

5. Genome-wide patterns of selection in 230 ancient Eurasians [ain Mathieson, losif Lazaridis, Nadin
Rohland, Swapan Mallick, Nick Patterson, Songiil Alpaslan Roodenberg, Eadaoin Harney, Kristin
Stewardson, Daniel Fernandes, Mario Novak, Kendra Sirak, Cristina Gamba, Eppie R. Jones, Bastien
Llamas, Stanislav Dryomov, Joseph Pickrell, Juan Luis Arsuaga, Jos¢ Maria Bermudez de Castro,
Eudald Carbonell, Fokke Gerritsen, Aleksandr Khokhlov, Pavel Kuznetsov, Marina Lozano, Harald
Meller, Oleg Mochalov, Vyacheslav Moiseyev, Manuel A. Rojo Guerra, Jacob Roodenberg, Josep
Maria Verges, Johannes Krause, Alan Cooper, Kurt W. Alt, Dorcas Brown, David Anthony, Carles
Lalueza-Fox, Wolfgang Haak, Ron Pinhasi & David Reich - Show fewer authors Nature volume 528,
pages 499-503 (2015))

6. bamanosckwuii O.11. l'erodonn EBpomel. - M.: 2015. - To-Bo HayuH. u3nanuit KMK, 2015. - 354 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1) www.ncbi.nih.nlm.gov
2) www.scopus.com

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3austuii notpedyerca Zoom. Google Drive mis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTByeTCs HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTUBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3aa4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:

— MMOCEICHUS BCEX 3aHATHH, MPEAYCMOTPEHHBIX YYE€OHBIM IJIAHOM MO JUCIHUIUIAHE,
— BEJICHUS KOHCIIEKTa 3aHATHIA;

— CaMOCTOSITEIILHOM PadOTHI CTY/IEHTA.



CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHUE PEKOMEHIOBAaHHOH JIUTEPaTypBI;

— TpopaboTKy y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSITEIIbHOTO H3yUCHHUS;

— peleHue 3a1a4, npeaiaraeMbIX CTYICHTaM Ha 3aHATHSX;

— MOJTOTOBKY K BBIITOJIHEHHIO 33JJaHUH TEKYyIIeH 1 MPOMEKYTOYHOM aTTeCTaluy.

[TokazareneM BiaJieHHS MAaTEPHAJIOM CITy>)KUT YMEHHE O3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TEMaM
JHMCILUIIIHHBL

BaxHO 10OWTHCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MPEIo/IaBaTeto.

Bo3MOXeH MPOMEKYTOYHBIH KOHTPOJIb 3HAHUI CTYJACHTOB B BHJE PEIICHUS 33a]a4 B COOTBETCTBUH C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexHonorust u GuoMeUITMHCKAsT HHPOPMATHKA
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpadoTunk: N.D. Ans6opoBa, kaHa. 610J1. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH nMpodeccnoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWUS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYyYaeMbIX PeIICHUN

OIIK-3.4 CrocobeH k mpodheccCHOHATBHON IKCIUTyaTallud U
MOJICPHHU3AIHH COBPEMEHHOTO TEXHOJIOTUYECKOTO
000pymoBaHUs ISl OCYIIECTBICHUS OHWOTEXHOJOTHUCCKHUX
MpOIIECCOB

OIIK-3.5 Brnageer HaBbIKAMH MPOEKTUPOBAHUS HOBBIX
OMOTEXHOJIOTUYECKUX  PEUICHHH sl  [OCTaBJICHHBIX
HAayYHO-TEXHUYECKUX M TEXHOJIOTUYECKUX 3a/1a4

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE IPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIAThH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHMATH3UPOBAHHEIC
3HaHUS (PyHAaMEHTAIBHBIX Pa3AesioB MaTeMaTUKH, PU3UKH,
XUMHUM ¥ OHOJNIOTMM JJIs1 TOCTAaHOBKM W  pEIICHHS

HayYHO-HCCIIEI0BATEILCKIX 3a1a4y B obmactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

IIK-1.3 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTHYeCKHUEe MOACIH ISl ONHCAaHWs H3y4aeMbIX

SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOZEIHN

[IK-1.4 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

IMK-1.5 CnocobeH co3naBarh MpOrpaMMHBIE CpPEACTBA W
0a3pl JAHHBIX, HWCIHOJb3yeMble B OHWOMHXCHEPHH H
OroMH(pOpMaTHKE

[IK-1.6 CnocobHOCTb co3AaBaTh NPOTrpaMMHBIE CPEICTBA U
0a3pl JAHHBIX, HCIOJb3yeMble B OWOWHXKCHEPHUH W
OnonH(pOpMaTHKe

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIU

B pesynbrare n3ydenus aucuuiuinHbl «llaneoreHeTnkay o0yJaromuics JomKeH:

3HATb:

- Uto Takoe nmajgeoreHeTHKa YEI0BEKa, YTO OHA U3ydaeT.

- B uem 3axmouaercs cnenuduka apesuert JJHK.

- Kakue cymiecTBytoT moaxosl 1o 3alIMTe OT KOHTaMUHALMH B 1aboparopusix mo apesneit JJHK

- Kakue ocHOBHBIE MOJEKYISPHO-OMOJIOTHYECKHE METO/BI MCIIONB3YIOT JUI MCCIEIOBaHMS ApEeBHEN

JHK ugenoseka.

- Kakue metoas! ucnons3yroT 11 ananuza NGS nanueix o apesHeit JJHK.
- OcHoBHbIe HayuHble padoTsl o apesneit JJHK B mupe.

yMeTh:




- IIpoBoguTe mHPOOOMOATOTOBKY apXeOJIOTHUECKUX O00pa3loB, KOTOpas BKIIOYAET OYUCTKY U
M3MEIBYEHUE HX.
- Boigensats JIHK u3 apxeonorudeckux o0pasios.
- OueHnBarh KoIM4ecTBo U kauectBo apeBuert JJHK.
BJIaJeTh:

- bazoBbiMu MeTomamu 1o pabote ¢ apxeosnornueckoit JJHK
3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo Bpems TeKyIero KOHTpOs CTYAEHT JOJDKEH YMETh OTBETUTH Ha CIEAYIOIINE BOIPOCHI:

1) ITaneoreneruka, Kak Hayka O 4eJIOBEKE, YTO OHA M3YyYaeT.

2) CoBpeMEHHOE COCTOSIHUE UCCIIEJOBAHUH B 00J1aCTH MMaJICOTCHETUKHU YEIOBEKa.

3) Ocobennoctu maneo/IHK.

4) Tlogxompl mo opraHu3auuu jadoparopuu i uccienosanusi npesHer JIHK. 3ammura apeBHux
00pa3IoB OT BHEIIHEH U TIEPEKPECTHON KOHTAMUHAIIHH.

5) Meronsl uccnenoBanus naneo/J[HK. IIpoGomoaroroBka oOpasnos, Beigenenue JIHK, omenka
kauecTBa 1 koauuecTBa JJHK.

6) NGS naneo/IHK. MeTtonbl moAroTOBKY TeHOMHBIX Onbmmorek mist NGS.
7) Kakwue reHeTnueckrie CHCTEMbI HCCIEAYIOTCS B TIAJeOreHeTHKe YenoBeka. [laneonndexmum.

8) IlomnoreHomHoe u mupokoreHoMHoe NGS cekBenupoBanue. OrpaHu4eHHUs] COBPEMEHHBIX METOIOB
nccienoBanus no Apesnen JJTHK.

9) Ananmuz NGS panubpix. OcHOBHble kputepun ayteHtuyHoctu mnaneo/lHK. Wutepmperarus
pesynsraroB NGS naneo/[HK.

10) MexnyHaponubeie TpeOoBanus s aHaimsza NGS nmanueix mo apesreit JIHK. HeoOxomumbie
rapameTpbl MOKPBITHS U KauecTBa MoxydeHHo! nociuenosarensHoctu JJHK.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThCS
JOMallHUM 337aHueM. BO3MOXXKHO BBINOJIHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITENBHON
3a1auy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JaeT IPEUMYIIECTBO Ha Tu(depeHIUPOBAaHHOM 3a4eTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

1. ApxeoreHeTHMkKa — €€ aKTyaJbHOCTh M 3HAYMMOCTb B POCCHICKON Hayke, KaK MHCTPYMEHTa I
uccienoBaHus (OPMUPOBAHUS HAPOIOHACENCHHUS B MHpPE, TaK K€ HCTOPHYECKHX, KYJIBTYPHBIX
MIPOLIECCOB, TPOUCXOIUBIINX B IPEBHUX OOLTHOCTSIX.

2. OCHOBHBIC apXEOJIOTHYECKHE JIIOXH, MO0 KOTOPHIM €CTh HAy4HBIH 3ae] C TOYKU 3PEHUS
MaJICOTeHETUKHN YenoBeka. OCHOBHBIE pab0Thl POCCUHCKHX M 3apyOeKHBIX MaJI€OreHETHKOB.

3. OcHoBHBIE poccuiickue 1abopaTopui, 3aHUMAIOIIHECs ITaJeOreHeTHKOM YeoBeKa
4. OsunakomiieHue c aboparopueii mo apesneit JJHK 8 MOTU
5. VIHHOBaIMOHHBIH MOIX0]] Ta00paTOPUU UCTOPUIECKOM reHeTHKH Jiisl paboThl ¢ apesHelt JJHK

6. OcHoBHbIe TpeOoBanus K naboparopusM 1o ucciepoBanuio apesHeit JIHK, ocHoBHBIE TOAXO0BI,
HCHOIB3YIOLIUXCS U PEJOTBPALCHUS KOHTAMUHALINN

7. IIpobormoAroToBKa apXe0JIOTHIESCKUX 00pasioB

8. Boigenenue JIHK u3 apxeonoruueckoit JJHK

9. Meronp! olieHKH KoHUEeHTpauuu apesuen [JHK

10. Konnuectsennas [1LP B peansHOM Bpemenu B uccnenoBanusax 1/IHK

11. I[TogroroBka 6MONMOTEK CEKBEHUPOBAHUSI CICAYIOMIETO MOKOJIeH!Us u3 noBpexaeHHon JJTHK
12. Co3nanrie TeHOMHBIX OHONHOTEK JJI MYJABTUILIEKCUPOBAHUS

13. OborameHre MUIIEHH ¢ TTOMOIIIBIO 3axBara 3oHAamu 1 J|HK-rubpuamsanueit

14. BricOKONIPOU3BOIUTEIBHOE CEKBEHUPOBAHUE



15. Osznakomnenne ¢ NGS cekBeHaropom Miseq. IlpombiBka NGS cekBenaropa Miseq mnepen
3allyCKOM; TIIOATOTOBKAa Habopa peareHTOB ansi 3amycka NGS; mynupoBaHue, AeHaTypauus,
pazbaBiieHre OUOMHMOTEK JJISl WX 3arpy3Kd B KapTPHIDK; 3arpy3Ka KapTpuka OMOIMOTEKOM; 3arpys3ka
npubopa Miseq Kaprpumkem u Oydepamu A TOCHCAYIOMIETO CEKBEHUPOBAHUS;, YCTAaHOBKA
MPOTOYHOM STYCHKH B IPUOOP; 3AITYCK CEKBEHUPYIOIIEH peaKIuy.

16. AHanu3 KayecTBa JAHHBIX BHICOKOIIPOU3BOAUTEIHLHOTO ceKBeHUpoBaHus ApeBHen JJTHK

17. BblpaBHUBaHHE TOJYYECHHBIX JaHHBIX Ha pPeQEepPEHCHBI TEHOM, BBISBICHHE OTIMYHMHA TeHOMa
JIpeBHETO 00pasia oT peepeHCHOro TeHOMa

18. VYcraHoBieHne reHeTHYeCKoro Hpoduis IPEeBHUX WHAWBUAOB MO 3 CHCTEMaM T'€HETHYECKHX
MapkepoB: SNP wmapkepam wurpexk XxpoMmocombl, Haxomsdmuxcs B NRY oOmactu, monHoi
mutoxouApuansHoi JIHK u ayTocomMmHbIM Mapkepam

19. OmeHka cTemeHH IOCTOBEPHOCTH MOJTYYEHHBIX IAHHBIX IIyTEM BBIABICHUS CHEIU(PUIECKUX
n3MeHeHni B ApeBHer JIHK, koTopsle aBisAroTCs npru3Hakamu ayreHTHYHOCTH ApeBHer JJHK: crenens
JI€3aMUHAPOBAHMS HYKJIEHHOBBIX KHCJIOT, OILIeHKa 3arpsi3HeHHocTd apeBHed JIHK co cropons
coBpemenHoi JIHK no nonnoit muroxonapuansaon JJTHK

20. MHaTepnperanys NOTYYCHHBIX JaHHBIX C TOMOIIBIO UX CPaBHEHUS C paHee MOIYyYeHHBIMU JaHHBIMU
0 APYTUM apXeoJIOTHYECKUM o0pas3uam

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.
Onenka omm4yHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka omm4yHO (8 OamwioB) -  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIH OH TBEPJO 3HAET MaTepHall, TPAMOTHO H
[0 CYWIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTAaBISETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 334 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B HM3JIOKEHHHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIEro o0ydeHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBIN HE 3HAeT OoblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHONH IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpOBKax OCHOBHBIX NIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.



Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABIAETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu nposenennn yctaoro auddepeHunansHoro 3adera odyvamoomemycs npenocrasisercss 30 MUHYT
Ha noArotoBKy. Omnpoc oOydaromierocst Mo OWIeTy Ha yCTHOM 3adeTe He JOJDKEH MPEBBIATh OJHOTO
aACTPOHOMMYECKOTO Yaca.



