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Conepxanue

Lenb 1 3a1a41 OCBOEHMSI TUCLUILIMHBI
Mecto nucuumunbl B crpykrype OITOIT BO
TpeboBaHus K pe3ysbTaTaM OCBOEHUS AUCLMITIMHBI
ConepxaHue U CTPYKTypa JUCLHUTLIIUHBI
O1neHOUHBIE MaTEpUabI Ui TEKYIIEro U pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTeCTaluu
Metoauueckue MaTepuaibl, ONPEAEISAIOUINE MPOLEAYpbl OLIEHUBAHUS 3HAHUH,
YMEHHH, HaBBIKOB U (WJIH) OTbITA IE€ATEIbHOCTH
Y4ebOHO-MeToIn4YecKoe 00ecreueHre TUCIIUITITHHEI
MatepuanbHO-TeXHUUYECKOE 00ecTieyeHIe TUCIUTIIMHbI
JIuct u3mMeHeHu (JONMOTHEHNH) B paboyei nporpaMme JUCIUTUTHHBI
0 [Tpunoxenus

@) N W -

— O o0 I

S~ B

18
19
22
24
25



1 Heﬂb U 3aJa49YM1 0CBOCHUS JUCIHUIIJIMHBI

Heap ocBoeHUs AUCHUIUIMHBL (OPMHUPOBAHHE Yy CTYACHTOB 3HAHUW B 00JacTH
SIUTCHETUYECKOW HACIIEICTBEHHOCTH U U3MEHUYMBOCTH, a TAKKE O3HAKOMJIEHUE C MPUHLIMIIAMHU
pEryisiuu SKCIPECCUN FEHOB.

3agaum OCBOCHUS AUCIUTUIHHBL:

1. WM3yueHune MeXaHU3MOB JSMNUICHETHYECKOW HACJIEICTBEHHOCTH W WM3MEHYMBOCTH B
COOTBETCTBHUHM C COBPEMEHHBIM Pa3BUTHEM W JOCTHKCHHUSMH B O0JIACTH TCHETUKH W
MOJIEKYJISIPHOI OHUOJIOTHH.

2. @opMHpOBAHHUE HAYYHBIX MPEJICTABICHUA O CBSI3U DIHUICHETUYECKUX SBICHUU C
nporeccamy OMOJIOTHYECKOM SBOTIOIHH.

3. BbipaOoTka HaBBIKOB 3KCIIEPUMEHTAIBLHOTO MOJIYyUYEHHUs JAaHHBIX O MPOIEccax PeryJsiuu
reHeTUYECKON nH(pOopMaLU, a TaKXKe UX UHTEPIPETAIUN U 00bICHEHUSI.

2 Mecro aucuunimusbl B crpykrype OIIOII BO

JlucuunimHa OTHOCHUTCS K BapuaTuBHOM uactu ydeOHoro minana b1.B.JIB.03.02,
npernojaeTcs B TeYeHHE 6 cemectpa Ha 3 Kypce. s OCBOCHHS JMHCIUILIMHBI HEOOXOIUMBI
3HAHHUA KaK M0 TeHETUKE M MOJIEKYJIIpHOU Ouosoruu. B cBoro ouepenb, CBEACHUS AUCHUTIIMHBI
«OTNUTEeHETUKA» COCTABISIOT TEOPETUYECKYID OCHOBY JUIsI yCBOCHHMS Marepuaia 1o
TICUXOT€HETHUKE ¥ TEeHHON MHKCHEPHH.

3 TpeOoBaHusA K pe3yJabTaTaM OCBOECHUS JUCHUINJIMHBI

IIponiecc u3ydyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE JIEMEHTOB CIIEAYIOIIUX

komreteHmii B cooTBeTrcTBUU ¢ DOI'OC BO um OIIOIl BO no panHOMYy HampaBJICHHIO
HOJrOTOBKH:
INKC - 3.2. CnocobeH aHanM3MpOBAaTh HAyYHBIC JAHHBIC, PE3yJIbTATHl SKCIIEPUMEHTOB M
HaOJI0IeHUH, OCYIIECTBIISATh BBHIOOpP Croco0a MpeACTaBiIeHUS MHPOPMALUU B COOTBETCTBUH C
MOCTaBJIEHHOW 3ajjauel, OCYIIECTBIATh MOMCK MHPOpMAIMK B 0a3ax JaHHBIX, KOMIIBIOTEPHBIX
ceTsx, paboTaTh ¢ Hay4HOH JUTEpaTypol, MPOBOAUTH MCCIEJOBAHUS COTJACHO CHEIHATIbHBIM
METOJMKaM, IPOBOJAUTHh MaTEMaTHUECKYI0 00pabOTKy pe3yibTaToOB, OCYILECTBIATh OCTPOECHUE
MaTeMaTHYECKUX Mojeied OHOJIOrMYecKHX CHCTEM, NPUMEHATh IOyYeHHbIE 3HAHHU 110
MHTEPIIPETAllUU PE3YIbTATOB MOJEBbIX M JIAOOPATOPHBIX MCCIIENO0BAaHUN B 00JACTH M€HETUKH U
CEJIEKIINH.

B pe3ynprare 0CBOCHMS AMCIUIUIMHBI CTYIEHT JTOJIKEH:

3HATBh 3aKOHOMEPHOCTH SIUT€HETUYECKON HACIIEICTBEHHOCTH U U3MEHYMBOCTH.

YMeTb OOBSCHATH, ONUPAsACh Ha JaHHbIE COBPEMEHHOW OWOJOTHH, MEXaHU3MbI

PEryJsILIMM SKCIIPECCUH TeHETUYECKON HHPOpMAIIHH.

Baagers MMPOKUM CIEKTPOM MOJIEKYIISIPHO-TEHETUYECKUX METOJIOB.

IIpuoGpecTn onbIT AEATENBHOCTH IO IUIAHUPOBAHUIO, TIOCTAHOBKE JKCIIEPUMEHTA B
00J1aCTH  MOJIEKYJSPHO-TEHETUYECKUX  UCCIENIOBaHMM, C TOCIEAYIOIIMM aHalIU30M U
MHTEPIPETALMEN OJYYEHHBIX PE3yIbTaTOB.

4 Conep:kaHue U CTPYKTYpPa AUCUMILIMHBI, IepeYyeHb OLEHOYHBIX CPeICTB 1
KOHTPOJIMPYEMBIX KOMITETeHIH I



Conep:xaHue TMCUUTILTHHBI

Tabmuna 1

No
pasznena

Haumenosanue
paznena

Coneprkanue pasnuena

Kon
KOHTPOJUpPYE
MOH
KOMIICTCHITUH

®dopma

TEKyIle
ro

KOHTPO
st

Pazmen 1

OO1ue moHIATUI
SIUTEHETUKA

Hcropus snureHeTuky Ha
cumnosuyMax Kona Crnpunr Xapoop.
69-i1

cumno3uyM (I'unoreza rucToHOBOTO
koja, JInHaMUYEeCKUN «MOTYAITAMN»
XpPOMATHH, flnepHas opraHusarus,
[Ipuonsr). «Kitoun» OT reHETUKU U
ouonorun pazsutus. JJHK B
COMAaTHUYECKUX KIIETKax

opranusma. Ponb MeTunupoBaHus
JHK. Ponp xpomaTtuHa.
B3aumocss3p

MEXaHU3MOB. | 'eHeTHKa vs.
OnureHeruka. MoJeiabHble CUCTEMBbI
JUISL U3Yy4CHUS

snureHeTuku. OnpeneneHne
SMUTCHETUKU. XPOMATUHOBAS
marpuia. bonee

BBICOKME YPOBHU OpraHU3aliu
xpomaTtuHa. Paznmuune mexny
3YXpPOMATHHOM U
rerepoxpoMatuHoM. Monudukammu
TUCTOHOB M THCTOHOBBIN KOJ.
Kommiekcrpl, ocyiecTBisomume
PEMOJIETTMHT XpPOMaTHHA, U BApHAHThI
ructoHoB. Metunuposanue JITHK.
PHKwu 1 caiineHCHHT I'€HOB,
HaIlpaBJIsIEMbII

PHK. OT 0OQHOKJIETOYHBIX CUCTEM K
MHOroksnetouHsiM. Polycorh n
Trnlllorax.

WHAKTUBALUS X-XpOMOCOMBI U
(hakyIbTaTUBHBIN TeTEPOXPOMATHH.
PenporpamMmmupoBanue KI€TOYHOM
cyns0bl. Pak. DnureneTndeckuit
KOHTPOJIb.

OcHOBHBIE BOIIPOCHI B
SMUTCHETUYECKUX HCCIIEIOBAHUAX.

IIKC-3.2

ﬂ37 K)
PK, T

Pa3nen 2

MexaHu3MBbI
SIIUTE€HETUKHA

['MCTOHBI M aETUIMPOBAHNE UTPAKOT
PETYIATOPHYIO POJb B
TPAHCKPHUIILINN. ALETUIUPOBAHNUE U
JealeTUINPOBAHUE.
dochopunupoBaHue.
MetunupoBanue (MeTuiupoBaHue

MNKC-3.2

3, K,
PK, T




JIM3MHOB, /leMeTrminpoBanue
JIM3UHOB, MeTuinpoBaHue
apruHUHOB). JIeMMHUHHUpOBaHUE.

Y OUKBUTUIMPOBAaHNE/ACyOUKBUTHIIN
pOBaHKE U CyMOWJIMpOBaHUE. TeMbl B
Moaudukanusax (I'MCTOHOBBIH KO/,
[TarTrepubl MogudUKaLINHT,
W3MmeHeHus B CTPYKType XpOMaTHHa,
CBSI3aHHBIE C AKTUBALIUEH
TPAHCKPUIILUYU U 3JIOHTALUEN).
VYnakoBka JIHK apxutexkrypHbiMu
OenkamMu. DyKapuOTUYECKHE
KOPOBBIE TUCTOHBI. OTKJIaJbIBAHNE
OCHOBHOI MacChl THCTOHOB IOCTIE
pemwukanuu JIHK. OTknaasiBanue
BAapUAHTOB I'MCTOHOB HA MIPOTSKEHUU
BCEro KJIETOYHOI'O LIUKIJIA.
Wnentudukanus neHTpomep
crenuaiabHbIM BapuanToMm H3.
3aMelIeHre TMCTOHOBBIM BApUAaHTOM
H3.3 B akTUBHOM XpOMaTHHE.
®dochopunupopanue H2AX B
penapanuu AByHUTEBBIX Pa3pbIBOB
JAHK. H2AZ B perynupoBaHuu
TpaHCKpuIuuu. benkosbie
KOMIUIEKCBI JUIsl OTKJIAJKH U
3ameneHus BapuantoB H2A. Jlpyrue
BapuaHThl H2A. DBonmonus
THCTOHOB JIJIs1 00J1€€e MI0THOMI
ynakoBku JIHK. XpomocomHuas
HACJIEICTBEHHOCTb.
OnureHeTHyecKas perysanus
perukannu JIHK, penapanuu u
tenomep (MHMIManus permkanum
JIHK xoHTponupyercs
SNUTCHETUYECKUMHU MEXaHU3MaMU.
Penapanns JJHK Brirrouaer
SIUTCHETUYECKUE U3MEHEHHUS B
CTPYKTyp€ XpOMaTHHA.
ONUreHETUYECKUN KOHTPOJIb
CTPYKTYpHI U QYHKIIUU TETIOMED).
OnureHeTHyecKas perysanus
UJEHTUYHOCTU U (QYHKIIUU
ueHtpomep (CTpykTypa U GyHKIUS
LIEHTPOMEPHI Y Pa3HBIX DYKapHOT.
entpomepHslie
MOCJIEI0BATEIBHOCTH HE SBIISIOTCS
HEOO0XOAUMBIMU WU I0CTaTOYHBIMHU
TU1st GOPMHUPOBAHUS U
(yHKIIMOHMPOBAHUS KHHETOXOPA.
HeoObIuHbIi cocTaB LIEHTPOMEPHOTO
xpomaThHa. MoJieau CTpYKTYpBI,




(GYHKIHMU ¥ BOCIIPOU3BEIECHUS
LIEHTPOMEPBI. DNMUTEHETUKA U
9BOJIIOLUS LIEHTPOMED).
I'eTepoxpoMaTH U MEHOTHYECKOE
CriapuBaHMe / pacX0XKJICHHUE
(Obnapy:xenue caiita
reTepOXPOMATUHOBOTO CIIAPUBAHUS Y
camuoB Drosophila. CnapuBanue
rerepoxpoMaTiHa o0serdaer
pacxoxaenue y camok Drosophila.
Pousb ieHTpoMepsl B 001€r4eHuN
axXMa3MaTHYECKOU Cerperalnuu y
MOYKYIOIIUXCS JPOACKEH.
AccouunpoBaHHbIN €
rerepoxpoMaTtuHoMm Jokyc Phiy
KYKYpPY3bl U €r0 POJib B
OIIOCPEIOBAaHUH T'OMOJIOTMYHOTO
Versus HEroMOJIOTMYHOTO
criapuBaHus). ['eTepoxpoMaTuH u
Merotuueckuit ApaiB (Hapymurens
cerperanuu (Segregation Distorter) y
camiioB Drosophila. YTeps
OTIIOBCKOH XPOMOCOMBI Yy Sciara u
KapTUPOBaHUE PEarupyroLIero
3JIEMEHTa. YTEPS OTIHOBCKUX
xpomocoM y Nasonia. B3nytue 10 y
KYKYpPY3bl — POJIb
MIOCJIEI0BATEIBHOCTEN,
COOTBETCTBYIOIIUX
reTEpOXPOMATUHOBBIM «B3yTUAM),
B 00JIErY€HUH PaCXOXKACHUS
xpomocoM B meiiose I). CaiineHcHHT
reHoB HecnapeHHbIMH JTHK B meniosze
(MeitoTnueckuii caillIeHCHHT
HecnapenHou JIHK B meiioze y
Neurospora. CaitieHCUHT
ACHHAICHBIX XPOMOCOM Y MBIIIIH.
JuchyHKIMS TOJIOBOM XPOMOCOMBI Y
Drosophila)

Pazgen 3

YactHasg
JMUTEHETHKA

Schizosaccharomyces pombe:
opranusm (CailieHCUHT XpOMaTHHA y
S. pombe oTiHMyaeTcs OT TaKOBOTO y
S. cerevisiae. I'eHbI, MIOMEIICHHBIC B
LIEHTPOMEPHI IPOOSTHKOBBIX
JPOXKIKEN, CAIICHCUPOBAHBI.
LlenTpomMeps! IpOOSTHKOBBIX
JPOYKIKEN COCTOAT U3 Pa3HBIX
reTepOXpPOMaTHHOBBIX U
[EHTPAITbHBIX KHHETOXOPHBIX
JoMeHOB. LleHTpoMepHbIe BHEIIHNE
MOBTOPBI 0€3 TTOCTOPOHHEH MTOMOIIN
JIeNIAl0T BO3MOXKHOM COOPKY

[KC-3.2




«moiyaiero» xpomaruna. PHK-
uHTEep(EpEHIHs HAaIPaBIseT COOPKY
«MOJTYAILIET0» XPOMATHHA.
Tpanckpunius HEHTPOMEPHBIX
notopoB PHK-nonmumepazoii 11
cBs3biBaeT RNAI ¢ MomupukanusiMu
XpoMaTuHa. «MoaJamuin» XpoMaTuH
B IICHTPOMEPAX HEOOXOAUM /ISt
ONnocpe0BaHus KOre3un
CECTPUHCKHUX LIEHTPOMEP U
HOPMaJIbHOW CE€rperauuu XpoMoCOM.
ONUreHeTUYECKOE HACIIEI0BaHUE
(YHKIIMOHATILHOTO COCTOSIHUS
LEeHTpoMepbl. Pa3znuunbie
MEXaHHU3MBbI CallJIeHCUHTa Y TPHOOB).
Neurospora crassa: uctopus u
0COOCHHOCTH OpraHu3Ma
(Merunuposanue JJHK y
Neurospora. RIP — cucrema 3anuThl
reHoMa, UMeronlas Kak
T€HETUYECKHUE, TaK U
SMUTE€HETUYECKUE ACTIEKTHI.
HccnenoBanus penukros RIP
[103BOJIUJIO IPOHUKHYTh B KOHTPOJIb
MetunupoBanus JJHK.
«[Tonasnenue» (quelling).
MeHoTHYEeCKUM CalICHCHHT,
OCYLIECTBIISAEMBIN HECITAPECHHOMN
JIHK (MSUD). Bepostabie pyHKIMH
U IPaKTUYeCKoe ucnosb3oBanue RIP,
«mogasnenus» 1 MSUD).
[IpeumytiecTBa UCIIOJIb30BaHUS
pacTeHUi B SITUTEHETHYECKUX
HCCIeA0BaHUAX

(CxoacTBO pacTeHUM U )KHUBOTHBIX TIO
opranuzanuu (3nm)reHoma. Pactenus
IIPEAOCTABIIAIOT JOIOIHUTEIIbHBIC
HaIpaBJICHUS SIUTEHETUYECKUX
nccnenoBaHuil. Pactenus nydie
BBIHOCSIT HEKOTOPbIE
METOA0JOTUYECKUE

MaHUIYJISIUU, KOTOPBIE OYEHb
TPYHO IPUMEHUMBI K
MJIEKOITUTAIOIIUM.

HccnenoBanue pacTeHH BHECTO
caMbli 3HAYMMBII BKJIA]I B
SIUTEHETHUKY).

MonexynspHble KOMIOHEHTBI
XxpomaTHHa y pacteHuil (Perynstopsl
MetunupoBanus JJHK y pactenmii.
depmeHTH MOAU(UKAITIN THCTOHOB.
Jlpyrue 6enku XxpoMaTHHA).




MonekynsapHble KOMIOHEHTHI ITyTeH
orocpenoBanHoro PHKi
caitnencunra (Beipaborka PHKi-
3aBUCHMOI0

cainieHcunra y pacrenuit. I1yts 1:
CBSI3aHHOE C TpaHCT€HaMU
MIOCTTPAHCKPUIILIUOHHOE U
MHIYLIUPOBAHHOE BUPYCAMU
3amarunBanue renoB (PTGS/VICS).
[IyTh 2: perynsuus pa3BUTUSA
pactenuit miPHK u Tpanc-
neiicrpyromumu siPHK. ITyte 3:
CBSA3aHHBIN C TPaHCTE€HAMU
TPAHCKPUIILMOHHBIN CANIIEHCHHT,
HanpasisieMoe PHK metunupoBanue
JHK u o6pazoBanue
reTepoOXpPOMAaTHHA).
OnureHeTnyeckas peryisnus 6e3
yuactust PHK. Mexanusm ki1eTouHoin
namsate (['unoresa. J[aHHbIE O
HacJIelyeMbIX MaTTEPHAX
MetunupoBanus. [loanepxxuBaroias
JHK-metuntpanchepasa
miekonuTawmux ). [Ipoucxoxaenue
natrepHoB Metuinuposanus JIHK (De
novo metunnpoBanue JJHK y panaux
sMOproHOoB. OTKpbITHE de novo
metunTpancdepas. Ocrposku CpG u
narrepHsl MeTunuponanus JTHK.
JlunaMuueckue U3MEHEHUs B
narrepHax metunuponanus JJTHK B
X0JI€ pa3BUTHsL. AKTHUBHOE
JEMETUIIMPOBAHNE 3UTOTUYECKOTO
OTLIOBCKOI0 reHoMa. Urto 3amumaer
octpoBku CpG OT METHIIMPOBAHUS
JHK. Ilepexnrouaercs nu
MetunupoBanue JTHK cTtpykrypoit
xpomatunaa? Pons SWI/SNF-
MOI00HBIX OEIKOB peMOJIEINHTa
XpoMmaTHHa). Perynanus skcnpeccuu
reHoB metuinpoBanneM /JJHK
(Pannue nannsle. UnTepdepenus
CO CBSI3bIBAHUEM
TPaHCKPHUIILIMOHHOTO (hakTopa.
[Iputsxenue 6enKoB,
cBsa3bIBatouxcs ¢ Mmetuin-CpG.
MeCP2 u cunapom Perra. MBD2
OIIOCPEYET 3aBUCSILYIO OT
METUJIMPOBAHUS PEIPECCUIO
TpaHCKpUILUK). MeTunrpoBanue
JIHK, myTanuu 1 cTabMIbHOCTb
xpomocoM (MertunupoBanue JIHK u




myTtaunu. MetunupoBanue JTHK u
HECTaOUIILHOCTH XPOMOCOM).
Bbyaymue HanpaBnenus
uccinenoBaHuil (PakTopbl BHEIIHEN
Cpelbl, UHAYLUPYIOLIUE
SIUTCHCTUYCCKUEC U3MCHCHUS.
OnureHeTuYecKas HeCTaOUIBLHOCTh U
KOMILJIEKCHBIE 3a00JI€BaHUS.
Monynsauus o6paTUMBbIX
SIUTEHETUYECKUX COCTOSIHUM )

CTpyKTypa AU CUUILIMHBI

Tabauua 2

OO01ast Tpy10€MKOCTh IUCHUIUIMHBI COCTaBIISIET 3 3a4eTHbIX eAuHULIbI (108 yacoB)

Bun paGotbl Tpy10eMKOCTb, 4aCOB
6 cemecTp Bcero
OO0masi Tpy10eMKOCTh 108 108
KonTakTHas padora: 51 51
Jlexmmm (JI) 17 17
JlaGopaTtopusie padoTs (JIP) 34 34
CamocrosiTesibHas padora: 48 48
CamocCTOsITEIbHOE U3YUEHHE Pa3/IeNIOB 30 30
CaMoIIoArOTOBKAa 18 18
[ToaroroBka U MPOXOXKAECHUE TPOMEKYTOUHOM 9 9
aTTecTaluu
Bua npoMexKyTo4Ho# arrecTaunuu 3a4eT 3a4eT
4.1 Jlekuun
Tabmuma 3
TemaTHuyeckuil NJ1aH JeKIHH
No Tema Jluteparypa
OnUreHeTHKa: o1 CmupHoBa A.B.  ®usuonorus

SIBIIEHUS K 00JIaCTH
Hayku. Uctopus
SIHUICHETHKH.

OcCHOBHEIE
TIOHATUA
SIUTEHETUKH.

Monudukanun
XpOMaTHHA U
MEXaHHU3M HX
JIEHCTBHSL.

BapuaHnTsl
TUCTOHOB.

OnureHeTnyecKas
perynisnus

XPOMOCOMHOT'O HACJICAOBAHUAA.

I'pu6sI Kak
MOJIEJIbHBIE OOBEKTHI
SIUTECHETHKH.

yesoBeka [DIeKTpOHHBIA pecypc] :

y4e0HO-MEeTOINYECKOe

nocooue

UIs  1a00paTOPHO-TIPAKTHYECKUX
3aHATMH WM CaMOCTOSITEIIBHOMN
paborsr / A.B. CwmupHOBa. -—
OnekTpoH. TeKCTOBBIE JaHHBIE. —
YenHsr:

Habepexubie

HaGepexxaHoue THUHCKHIA
rOCyJapCTBEHHBIH MeAaroruaecKuit
yHuBepcuteT, 2014. — 98 c. — 2227-
J0CTyna:

8397. —  Pexum
http//www.iprbooksshop.ru/49942.
html

Hopmanbnas

IIpaxktuxym. Ilon

¢buznonorus.

pex.

K.B.

CynakoBa. — M. Men. unbopm.
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7 perynsius y
pacTeHuil.

MerunupoBanue
8 JHK'y
MJIEKOTUTAIOIIHX.

DnureHeTnyecKas are’arcTno, 2015.

4.2 llpakTHyeckue 3aHATHA (CEMHHAPBI) 0 TAHHON AUCLMILUIMHE HE MTPEAYCMOTPEHBI.

4.3 JlabopaTopHble padoThI

Tabnuua 4
TeMaTnuyeckuii JIaH JJa0OPATOPHBIX padoT
No Koz-
Ne JIP 3 HaumeHnoBanue 1a00paTopHBIX padboOT BO
paznena
4acoB
3HAKOMCTBO C TPUOOpaMU TMOJHOTEHOMHOTO CEKBEHHPOBAHUS U
1 1 HeHTU(DUKAITIN OCIIKOB. 5
) 1 Mertoibl aHanM3a SKCIPECCUU TEHOB. 6
3 ) MeTtop1 aHaIM3a TPAHCKPUIITOMOB. 6
4 2 DKCrepuMEHTAIbHOE OCBOCHHE aHaIM3a MOJU(UKALUY T€HOB. 6
BrisiBIeHHE Yy4acTKOB T'€HOMOB IMOABEPKEHHBIX METHIIMPOBAHUIO,
S 3 AlETUJIMPOBAHUIO U TNIMKO3UIIMPOBAHUIO. 6
6 3 ITpakTryeckoe ocBoeHue Meronos ananuza PHK. 5
Hmoeo: 34
4.4 CamocTosiTe/IbHOE H3yYeHHe Pa3/1esI0B AU CHHILINHBI
Tab6muna 5
TemaTu4ecKuii IJIaH CAMOCTOAITEIbHON PadoThI
Ne
pasena Bonpocel, BBIHOCHMBIE Ha CAMOCTOSITENIbHOE U3yYEHUE Ko:n-Bo vacos

1 Snepnas opranusaunus. [IpuoHsl.

3
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Ponb XpoOMaTHrHa. B3auMocBs3b MEXaHU3MOB.

PHK u caitnercunr reros, HampasisseMbrii PHK. OT oqHOKIETOYHBIX
CHCTEeM K MHOTOKJIeTOUYHbIM. Polycomb u Trithorax. MnaktuBanms X-
XPOMOCOMBI 1 (haKyJIbTaTUBHBII FeTepOXpPOMATHH.
PenporpamMMupoBanue KI€TOYHON Cyap0bI. Pak. DnureneTnyeckuit
KOHTPOJIb. OCHOBHBIE BOIPOCHI B SITUTEHETUIECKHUX FCCIIeTOBAHMSIX.

Tewmbl B Mogudukanusx (I'ucronossiit kog, [larrepHs
Moaudukanuii, I3MeHeHus B CTPYyKType XpoMaTrHa, CBsI3aHHbIC
C aKTHBAIMCH TPAHCKPHUIIITUU U SJIOHTAIIHCH).

®Dochopunmpoanre H2AX B pemapanuy JByHUTEBBIX pa3phIBOB
JHK. H2JIZ B peryaupoBaHUM TPaHCKPUIINH. belKoBbIE KOMITIEKCHI
JUTSL OTKJIAKU U 3ameleHust BapuantoB H2A. JIpyrue Bapuantst H2A.
OBONIOIMS THCTOHOB I OoJee moTHoU yrnakoBku JIHK.

I'erepoxpomaruH u MeoTnueckuit apaiiB (Hapymmrens cerperammu
(Segregation Distorter) y camioB Drosophila. YTeps oTiioBckoit
XPOMOCOMBI Y Sciara 1 KapTUPOBAaHUE PEarupyroLero aJeMenTa. Y Tepst
OTIOBCKUX XpoMocoM y Nasonia. Bagytue 10 y Kykypy3sl - poib
MOCIIEA0BATEIbHOCTEN, COOTBETCTBYIOIINX FeTEPOXPOMATHHOBBIM
«B3IYTUSAMY, B 00JIETYCHUH PACXOXKIICHHS XPOMOCOM B Meiiose I).
Caiinencunr reHoB HecniapeHHBIMU JJHK B Mefioze (MeioTudeckmii
caitnencunr HecriapeHHo# JIHK B meiioze y Neurospora. CaitneHcHHT
ACHHATICHBIX XPOMOCOM Y MbITIHU. JIucyHKIHS TI0T0BOH XPOMOCOMBI Y
Drosophila).

«Momuamuii» XpoMaTHH B LIEHTPOMEPaxX HEOOXOIUM ISt
OTIOCPEI0BAHNA KOT€3UH CECTPUHCKUX LIEHTPOMEP U HOPMaJIbHOU
cerperanuy XpoMocoM. DIUTeHETUYECKOe HaclIeZIOBaHNE
(YHKLIMOHAIBHOTO COCTOSIHUSA LIEHTPOMEpPHI. Pa3nuuHbie MEXaHU3MBI
caiieHcuHTra y TprOoB). Neurospora crassa: HCTOPHUS I OCOOCHHOCTH
opraam3ma (Metunuposanue JIHK y Neurospora. RIP - cucrema
3alIUTHl FEHOMA, UMEIOIIAsl KaK TeHETUYECKHE, TaK M SIIMT€HETHUECKHE
acnekTbl. UccnenoBanus penukroB RIP mo3Bonuno npoHUKHYTH B
koHTpoJib MeTrnupoBanus JJHK. «[lonasnenue» (quelling).
MeiioTndeckuii caitlieHCHHT, OCyIecTBIsgeMbli HecriapenHor JIHK
(MSUD). BeposiTHbIe GyHKIIUH U IpaKTHYECKOE Hcnoiab3oBaHue RIP,
«nogasneHus» u MSUD).

MosekynsipHble KOMIIOHEHTHI TyTel onocpenoBanHoro PHKi
caitnencunra (Bsipabotka PHKi-3aBucrMoro caiijieHcHHTa y pacTeHUH.
ITyTs |: cBA3aHHOE C TPaHCTEHAMU MTOCTTPAHCKPHIILIMOHHOE U
WHIyIIMpOBaHHOE BUpycaMu 3amanunBanue reHos (PTGS/VICS). [Tyte
2: peryisinus pazutus pactennii miPHK u Tpanc-pelicTByrommmMu
siPHK. I1yTs 3: cBsA3aHHBIH ¢ TpaHCT€HAMH TPAHCKPHITITMOHHBIH
caiinencunr, Hanpasisiemoe PHK merunuposanue JIHK u oOpasopanue
reTepoxXpoMaTHHa). DuureHeTnyeckas peryisimus 6e3 yqactus PHK.

[Iputsoxkenue 6enkoB, cBsa3piBaronxcs ¢ MetTwi-CpG. MeCP2 u
cunapom Perra. MBD?2 onocpenyeT 3aBUCSIYIO OT METHIMPOBAHUSA
penpeccuio Tpanckpummn). Metunmupoanue JJHK, myTarun u
ctabunbHOCTH XpoMocoM (Metunuposanue JJHK u myTammn.
Merunmpoanue JIHK n HectabmimsHOCTE XpoMocoM). Byayriue
HanpasieHus uccnenoBannii (DakTopbl BHENTHEH Cpeibl,
WHAYIUPYIOIINE JIUTeHETUYECKUE N3MEHEHNS. DTIUTreHeTHYeCKas
HECTaOMIIBHOCTD U KOMIUIEKCHBIE 3a00J1eBanusl. Moaysanus oOpaTuMbIX
SMUT'CHETHYECKUX COCTOSHUM).

Hroro:

30

4.5 KypcoBoii npoekT (KypcoBasi pab0oTa) 110 JaHHOH JUCLUIUIMHE HE PEAYCMOTPEH.
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S OueHo4YHbIe MAaTEPHAJIBI VISl TEKYIET0 U PY0EeKHOT0 KOHTPOJISl yCIIeBA€MOCTH
U IPOMEKYTOYHOM aTTeCTAluN

B xone u3yueHus AMCUUIUIMHBI IPETYCMAaTPUBAIOTCS MEKYUUil, pyOescHblii KORMpPOlb
U RPOMEICYMOUHAA AMMeCmayusl.

5.1. Ouenounvie mamepuaivl 011 meKyuie20 KOHMpPOA.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS 1O pe3yjabTaTaM YCTHOTO OImpoca
Y BBITIOJTHEHHBIX pedepaToB.

5.1.1. Ouyenounvie mamepuansl 011 yCMHO20 onpoca (KOHmMpoaupyemvle KOMnemeHuyuu
ITIKC - 3.2):

Tunosvie sonpocui onsl YCmMHO20 onpoca.

Tema 1. JnureHeTuka: ot siBjeHus K 001acTu HayKu. McTopusi JNUreHeTUKH.
1. JIHK B comaTnyecKux KIE€TKax OpraHu3Ma.

2. Posib metunupoBanus JTHK.

3. Posb xpomaTuHa.

Tema 2. OcHOBHBIE NOHATHS YMUTEHETHKH.

1. I'eneTnka vs. DIMTreHETHKA.

2. MoaenbHbIE CUCTEMBI ISl U3YUEHUSI STTUTCHETUKH.
3. OnpeneneHue SMUTeHETUKH.

Tema 3. Moaudukanuu XxpoMaTHHA ¥ MEXaHU3M HX JCHCTBHUS.

1. PerynszopHas[ POJIb TUCTOHOB U AlICTUJIIMPOBAHUA B TPAHCKPHUIILIUH.
2. AueTunupoBaHHE U JealleTUIMPOBaHUE.

3. ®ochopuiinpoBaHue.

Tema 4. BapyuaHTbl THCTOHOB.

1. YnakoBka JIHK apxuTekTypHbIMH OeKaMu.

2. DyKapruOTUYECKHE KOPOBHIE TUCTOHBI.

3. OTknaapIBaHUE OCHOBHOM Macchl THCTOHOB nocie permkanuu JTHK.

Tema 5. Jnureneruveckasi peryJsiiusi XpOMOCOMHOT0 HACJIeOBAHUS.
1. XpoMocoMHasi HacIeICTBEHHOCTb.

2. Onurenerndeckas perymsus perkaunu [JHK, penapauuu u renomep
3. DnureHeTHyecKas peryasiuus UACHTUYHOCTU U QYHKIIMH LIEHTPOMED

Tema 6. I'pudbl Kak MoJeJIbHbIE 00bEKThI SNUTeHETUKH.
1. Schizosaccharomycespombe: MOJIENbHBIA OPraHU3M.
2. Neurospora crassa: UICTOpHsI © OCOOEHHOCTH OpraHu3Ma.

Tema 7. JnureHeTnyeckas peryJisinusi y pacTeHuil.

1. IIpenMy1iecTBa NCIOJIB30BAHNS PACTEHUH B SIIUTE€HETUYECKUX MCCIIETOBAHUSAX.
2. MouneKkynsipHble KOMIIOHEHTBI XpOMAaTHHA y PACTEHUH.

3. MonexynsipHbie KOMITOHEHTHI myTel onocpenoBanHoro PHKi caiinencunra.

Tema 8. MeTniimposanue JITHK y Mmuekonuraommx.
1. MexaHu3M KJIETOYHON MamsTH.
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2. IIpoucxoxnenue narrepHoB metunuposanus JJTHK.
3. Perynsanus skcnpeccuu reHoB MetuinupoBanuem JTHK.

Kpumepuu d)ODMuDOGaHu}Z OUEHOK YCHmHO20 onpoca

B pesynomame ycmnozo onpoca, 3uanus obyuanouje2ocs oyeHuearomes no cieoyroujell
wiKarne:

4 6anna, craBuTCs, €cIM OOydaroUMiics: 1) MOTHO M3NaraeT U3y4eHHBIA MaTepHal, 1aéT
IPaBUJIbHOE ONPEeICHHOE OMOJIOrMUECKUX OHATUH; 2) 0OHapyKUBaeT IOHUMaHUE MaTepuaa,
MOET 000CHOBATh CBOU CY)KJCHHS, IPUMEHUTH 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOAUMBIE
IPUMEPBI HE TOJIBKO M0 Y4€OHHUKY, HO U CaMOCTOSITEIIbHO COCTaBJICHHBIE; 3) U3/1aracT MaTepuall
IIOCJIEZI0BATENBHO U IIPABUIILHO C TOUKU 3pEHUSI HOPM JIMTEPATYPHOTO SI3bIKA.

3 o6anna, craBuUTCA, eciau OOydJaromuiics Aa€T OTBET, YAOBJICTBOPSIOMIUNA TEM XKe
TpeOOBaHUAM, YTO U st Oania «4», HO omycKaeT 1-2 ommOKH, KOTOPhIE caM K€ UCIIPABIISET, U
1-2 Hegouéra B OCIEA0BATENBLHOCTH U SA3bIKOBOM O()OPMIIEHUH U3J1araeMoro.

2 fanna, craBuUTCS, €CIM 00ydaroNIMiicss 0OHAPYKUBAET 3HAHWE U TIOHUMAaHNE OCHOBHBIX
HOJIOKEHUH JaHHOH TeMbl, HO: 1) M3yaraeT MaTepuall HENOJHO M JIONyCKaeT HETOYHOCTH B
OTIpEeNIeJICHUH TOHATUH; 2) HE yYMEeT AOCTaTOYHO TIIyOOKO M JIOKa3aTeIbHO 00OCHOBATH CBOM
CYXJIEHUS U NIPUBECTH CBOU NMPHUMEPHI; 3) U3JIaraeT MaTepuall HeoCIeI0BATEIbHO U JOIYCKaeT
OIIMOKH B S36IKOBOM O0()OPMIICHUH H3JIaraeMoro.

Mmenee 2 0annoe, CTaBUTCA, €CIU OOydarouuiicss oOHapyXHUBaeT He3HaHWE OOJbILIeH
YacTH COOTBETCTBYIOIIETO pa3jeia H3y4aeMoro Marepuaja, JIOIyCKaeT OMMOKH B
dbopMynupoOBKe.

5.1.2. Ouenounvie mamepuanvl 011 6bINOJIHEHUA pehepamos (Koumpoaupyemovie
komnemenyuu I11IKC —3.2):;

Ipumepnvie memol ped)epamoes

. MonienbHble 00BEKTHI STUT€HETUKH.

. CalllIeHCHHT — SIHUIreHeTHYecKas perpeccus MPOTSKEHHBIX (PPArMEHTOB XPOMOCOM.
. CniocoObI BeIsiBNIeHUS MaiibIX perynstopHbix PHK u nx mumeneit.

. @aKTOpBI ONPEIEIECHN JOKAIN3ALUNA OPUKUHOB.

. Metunuposanue JIHK u mu1ropunoTeHTHOCTS.

. [IpuonHBIE CETH.

. CriocoObl MoTy4eHUsl yCIOBHBIX MyTallUH.

. DNIUT€HETUYECKOE MPOrpaMMHUPOBAaHUE T€HOMA MOJIOBBIX KJIETOK YEJIOBEKA.

. [loBereHre XpOMaTHHOBBIX METOK BO BpEMSI MUTO3a.

0. buBaneHTHBIE JOMEHBI XpPOMaTHHA ILTIOPUIIOTEHTHBIX KJIETOK.

— O 00 1N N K~ W~

Tpebosanus k pechepamy

OO6mwmit 06béM pedepara 20 mucros (mpudpt 14 Times New Roman, 1,5 unTepsan).
[Tomst: BepxHee, HUXKHEE, MMpaBoe, JieBoe — 20 mm. Ab3arHbiii orctyn — 1,25; PUCYHKH JOTKHBI
CO3/1aBaThCsl B LMKIMYECKUX  pEJaKTOpax WIM Kak pHCyHOK  Microsoft Word
(crpynnupoBaHHbIif). TaOnuupl BBIMONHATE TaOAMYHBIMH — Aueiikamu  Microsoft Word.
CkaHupOBaHHE DPHUCYHKOB M TaOJMIl He JAomyckaeTcs. BelpaBHMBaHUE TekcTa (MO MIUpUHE
CTpaHHULbl) HEOOXOAWMO BBIMOJHATH TOJBKO CTaHAAPTHBIMU CIIOCOOAMH, a HE C IOMOIIbIO
npobenoB. Pazmep Tekcta B pucyHkax u Tabmumax — 12 kernb. OOs3aTeIbHO HaJIWYME:
coJiepkaHusl (CTPYKTypa paboThl C yKa3aHHEM pa3JlelioB M UX HaydalbHBIX HOMEpPOB CTPAHHULL),
BBE/ICHUS (aKTYaJIbHOCTh TEMBI, 11€Jb, 3a]1aul), OCHOBHBIX pa3/esioB pedepaTa, 3aKiIoueHus (B
KpaTKOM, PE3IOMUPOBAHHOM BHUJE OCHOBHBIE IOJIOKEHHS pPAaOOTHI), CHHCKA JHUTEpPaTypbl C
YKa3aHWEM KOHKPETHBIX HCTOYHHKOB, BKIIOYas ccbUlkM Ha MHTepHeT-pecypchl. B Tekcre

14



CCBUIKA HAa MCTOYHHK JENAeTCs MyTeM yKa3aHHs (B KBaJAPATHBIX CKOOKax) MOPSIKOBOTO HOMEpA
[UTHPYEMOH JIMTEPATYPhI U Yepe3 3aIATYI0 — IUTHPYEMBIX CTPAHHUII. Y POBEHb OPUTHHAIBHOCTH
TexcTa — 60%

Kpumepuu oyenxu ped)epama:

«Omauunoy (4 Oamna) CTaBUTCS, €CIM BBIIOJHEHBI BCE TPEOOBAaHUS K HAIMCAHUIO U
3ammTe pedepara: 0003HaYeHA MpoliieMa W O00OCHOBaHA €€ aKTyalbHOCTh, CHIENaH KpaTKUH
aHaNM3 Pa3IMYHBIX TOYEK 3PEHHS Ha paccMaTpUBaEMyI0 MpoOJIeMYy M JIOTHYHO H3JI0OKEHA
COOCTBEHHAsi TMO3MIHS, CHOPMYIHUPOBAHBI BBIBOJBI, TEMa PACKPHITA TOJIHOCTHIO, BBIACPKAH
00beM, COOMIOZeHbI TPeOOBaHUSI K BHEUIHEMY O(GOPMIICHHIO, JTaHbl MPaBHIbHBIC OTBETHI Ha
JIOTIOJTHUTEIIbHBIE BOMPOCHL. OOYyYaroIIUiCs TNPOSBHI HHHIMATHBY, TBOPUYECKUH IOAXO/,
CHOCOOHOCTH K BBIIOJHEHUIO CIIOKHBIX 33/1aHUH, OpraHU3allMOHHBIE CIIOCOOHOCTH.

«Xopowoy (3 Gaia) — BBINIOJHEHBI OCHOBHBIE TpeOOBaHUs K pedepaTy U €ro 3aiiuTe
BBITIOJTHEHBI, HO MPH 3TOM JOMYIICHBI HEAOYETH. B YacCTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KCHUU MaTepuaia; OTCYTCTBYET JIOTMYECKas IOCIEI0BATCIbHOCTh B CYKICHUSAX; HE
BBIJIEpKaH 00BEM pedepara; MUMETCA yIymeHus B O(GOpMICHHWH; Ha JIOTOJHUTEIbHBIC
BONPOCHI MpU 3alUTe AaHbl HEMOJHbIE OTBeThl. OOydarommuiics AOCTATOYHO MOJHO, HO 0Oe3
WHHUIMATUBBI M TBOPUYECKUX HAXOJIOK BBHITIOJIHHII BO3JIOKEHHbIE HA HETO 33Ja4u.

«Yoosenemeopumenono» (2 0anna) — UMEIOTCS CYIIECTBEHHBbIE OTCTYIJICHUS OT
TpeboBaHui K pedepupoBaHuio. B wacTHOCTH, TeMa OCBEUICHA JHUIIb YAaCTHUYHO; JIOMYIIEHBI
(dakTHUecKkue OmKMOKH B COJCpKaHUU pedepara uiu Mpu OTBETE HA JOTOJIHUTEIBHBIC BOIPOCHI;
BO BpeMs 3allUThl OTCYTCTBYeT BbIBOJ. OOydJarouuiics BBINOJHII OOJBIIYIO YacTh
BO3JIOKCHHOM Ha HEro paboThl. J{oMyIeHbl CyIIeCTBEHHBIC OTCTYILICHHUS.

«Heyoosenemsopumenvnoy (Menee 2 OauioB) — Tema pedepaTta HE pacKphITa,
0OHApPY)KUBACTCS CYIIECTBEHHOEC HEMOHUMaHHE MpooOsieMbl. OOyJaromuicss He BBITIOJHUI CBOH
3aJ1a4d WM BBITTOJHIII JINIIb OT/IEJIbHBIC HECYIIECTBECHHBIE TOPYYCHHUS.

5.2. Ouenounvie mamepuansl 014 pyoexncnoz0 KOHmMpPOJ.
Py0e:xxHbIli KOHTPOJIb YCIIEBA€MOCTH OCYIIECTBISETCS Ha KOJUIOKBUyMax U
KOMIIBIOTEPHBIX TECTUPOBaHUAX. B TeueHne ceMecTpa MpOBOIUTCS mpu mMakux KOHMpOIbHbIX

Meponpuamus no 2paguxy.

5.2.1. Ouenounvie mamepuanvt 011 Koanokeuyma (KOHmpoaupyemvie KOMHEmeHuuu
[IKC - 3.2):

Tunosuvie 6dpuarmysl 60npoco8 Ha KOJaJI0OKeUym.

. XpOMOCOMBI: CTPOCHHE U THIIBI.

. Yposuu ynakoBku /JHK B xpomocomax.

. 'mcToHOBBIE OENKH.

. I'MCTOHOBEIN KO,

. BapuaHTbl THCTOHOB.

. CTpyKTypa HyKJI€OCOMBI.

. Monudukarnus TuCTOHOB.

. Ponb rerepoxpomarrHa a 06pa3oBaHUU IPOCTPAHCTBEHHOM CTPYKTYPHI si/pa.
. Oco0ble TUITBI XpOMAaTHHA.

0. MetunupoBanue u nemetunuponanue JJHK.

— O 00 1 O\ L W —

Kpumepuu oyenrxu pesynvmamos Koiiokeuyma.
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«Omauynoy (7 OaJIOB) - CTaBUTCS 32 paboTy, BHIOJHEHHYIO TOJHOCTBIO O€3 OLIMOOK U
HEJI0YETOB; O0YUAIOIIUICS TEMOHCTPUPYET 3HAHKE TEOPETUYECKOTO M MPAKTUYECKOTO Marepuala
10 TeMe KOJUIOKBHYMA.

«Xopowoy (5-6 GauioB) — cTaBUTCS 3a pabOTy, BBINOJHEHHYIO TOJHOCTHIO, HO IIPH
HAJIMYUM B Hel He Oosiee 01HON HEerpyOoil OIMOKY 1 OTHOTO HE0uYeTa, He 0oJiee TpeX HEJJ0UYETOB.
OOyyaronuiicsi JEMOHCTPUPYET 3HAHWE TEOPETUYECKOTO M IMPAKTHUECKOTO MaTepHaia Mo TeMe
KOJUIOKBHYMA, JIONYCKasi He3HAYUTENIbHbIE HETOYHOCTH.

«Yooenemeopumenvrnoy (3-4 Oamma) — craBuTcs 3a paboTy, eciu OOydJaroIUucs
MPaBUIIBHO BBIOJHUI HE MeHee 2/3 Bcel padoThl WM JIOIYCTHIT He 0osiee 0JTHON TpyOoi OIMOKH
U JIBYX HEJ0YETOB, HE OoJiee OHOM Tpy0oii U OHON HErpyOoi omMOKH, He 0oJiee TpeX HErpyObIX
omuOOoK, 0/1HOM HeTpyOoit. OOyUarOIIUIACS TAeT HETIOHBIA OTBET.

«Heyooenemeopumenvro» (MeHee 3 OauIOB) — CTaBUTCA 3a paboTy, €CIM TMPaBUIBHO
BBITIOJTHEHO MeHee 2/3 Bcell paboTEhI.

5.2.2.0yenounsvie mamepuainsl 0711 KOMRbIOMEPHOZO0 MECMUPOBAHUA (KOHMPOIUPYEMbLE
komnemenyuu [1IKC —3.2):

Tunosoe mecmosoe 3adanue (lloanvill nepeuenb mecmossix 3a0anull NPeoOCmaeieH 8
DOUC — http://open.kbsu.ru/moodle/course/view.php ?id=3263 ):

1. Mvicnennoe pacunenenue npeomema Ha 4acmu — 3mo:
a) CHHTE3;

0) peayKIIMOHU3M;

B) aHAJIOTHS;

T) aHaJIN3.

2. Cuna, xomopas obycnasnusaem 08UiCeHue pacmeopumeins yepe3 nowynpoOHUYAemyo
MeMOpaHy, Ha3bIBAETCS:

a) nudgGy3nOHHOE J1aBIICHHUE;

0) OCMOTHYECKOE JTaBJICHHC;

B) MaplLUalbHOE JaBJICHUE;

T') THAPOCTATUYECKOE JaBJICHHUE.

3. Muvicnennoe coedunenue yacmeti 8 yeioe — 3mo:
a) CHHTE3;

0) rOMOJIOTHS;

B) PEOYKIIMOHU3M;

T) aHAJIN3.

4. Obwee konuyecmeo Kposu 6 opeanuzme 4eilo8eKd 8 Hopme cOCmagisem:
a) 2-3 % Beca Tena,

0) 3,5-4 % Beca Tena;

B) 4,5-6 % Beca Tena;

r) 6-8 % Beca Tena.

5. Onkomuueckoe oasnenue niazmvl KpO8U NPUMEPHO COCMABIACHI.
a) 5-10 MM pT. cT.;

6) 15-18 mm pT. cT.;

B) 25-30 MM pT. CT.;

r) 50-77 MM pT. CT.

6. Bygepnvie ceoticmea kposu 06ycnagnuearom OmHOCUmMeNbHoe NOCMOAHCMEBO.

16



a) HallpsDKEHUsI paCTBOPEHHBIX B KpoBH ra3os (pO2, pCO2);
0) OCMOTHYECKOTO JaBJICHUS;

B) OHKOTHYECKOTO JIaBJICHUS;

r) peakuu kpoBu (pH).

7. Baszkocms kposu ysenuuusaemcsi:

a) Mpu 00e3BOKMBAHNH,

0) pu BO3pacTaHUK KOJMYECTBA HPUTPOLIUTOB;
B) NP U30BITOYHOM NOTPEOJICHUH KUAKOCTH;
T) IPU YBEIUUYEHUU COJEP>KAaHUS T'a30B;

8. I'enemuka Kax sKcnepuMenmanbHas HAyKa 6edem ceoe Hauao ¢ pabom.
a) Apucrorens;

0) Pene Jlekapra;

B) ['peropa Mennens;

r) W.I1.ITaBnoBa.

9. Obwee Konuuecmeo Kposu 6 Opeanu3Me 4eilo8eKd 6 Hopme COCMasisien:
a)2-3

0) 3,5-4 m,

B) 4,5-6 7;

r) 7-8 m.

10. Adpenanun u sazonpeccun AGIAIOMCAL:

a) akTOopamMu CBEpPTHIBAHUS,

0) pakTopamMu MPOTUBOCBEPTHIBAHUS;

B) QaHTHKOATYJISTHTAMH MPSMOTO JICHCTBUS;
') aHTUKOATYJITHTaMU HEMPSIMOTO JACHCTBHSL.

I{pumepuu OYECHKU KOMNbIOMEPHO2O0 meCmupoearusl.

«Omauunoy (5 6amnoB) — BeimoaHeHo 100 % npeanoskeHHBIX TECTOBBIX BOMPOCOB.

«Xopowoy (4 6amna) — BeimoaHeHo 80-99 % oT obmiero oObeMa 3a/laHHBIX TECTOBBIX
BOTIPOCOB.

«Yooenemeopumenvroy (2-3 6anna) — BeinonHeHo 60-79% ot obiiero ooGbema 3alaHHBIX
TECTOBBIX BOIIPOCOB.

«Heyoosnemeopumenvno» (Menee 2 6amioB) — BeimoaHeHOo MeHee 40-59 % ot obuiero
o0BbeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.3. Oyenounvie mamepuanst 0131 RPOMENCYNOUHOU AMMECMAYUU.
IMpome:kyToUHAsI aTTECTALMS OCYIIECTBIISICTCS 110 Pe3yJbTaTaM YCTHOTO 3a4eTa.

Bonpocwt k 3auemy (konmponupyemvie komnemenyuu ITIKC —3.2):

Hcropus SIUTreHeTUKY.

JAHK B coMatnyeckux KJiIeTKax OpraHu3ma.

Ponb metnnuposanus JJHK.

Pone xpomaTuHa.

MopenbHble CUCTEMBI IS U3YYEHUS DIIUTCHETUKU.
XpomaTuHOBAsk MaTpHIIa.

Moaudukay THCTOHOB U THCTOHOBBIN KOJI.

N s D=
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8. KoMIuiekcsl, OCyIECTBISIONINE PEMOJEIUHT XPOMAaTHHA, U BAPUAHTHI
9. THCTOHOB.

10. Metunuposanue JJTHK.

11. PHK u caitnencunr reHoB, Hanpasisiembiii PHK.

12. MnakTuBanus X-XpoMOCOMBI U ()aKyJIbTaTUBHBIA T€TEPOXPOMATHH.
13. DnureHeTnyecKuii KOHTPOJIb.

14. Monudukanum xpoMaTHHA U MEXaHU3M UX JCHCTBHSI.

15. YnakoBka JIHK apxurekrypHbiMHU Oekamu.

16. DykapuoTHuecKue KOPOBbIE TUCTOHBI.

17. H2AZ B perynupoBaHUU TPAHCKPHUIILINH.

18. benkoBble KOMITJIEKCHI ISl OTKJIAJAKU U 3aMellleHus: BapuanToB H2A.
19. XpomocomHas HAaCJIeICTBEHHOCTb.

20. Onurenernueckas perynauus permkaunu JAHK, penapauuu u renomep.
21. DnureHeTuyeckas peryasluus UACHTUYHOCTU U (PYHKIIMH LIEHTPOMED.
22. Schizosaccharomyces pombe: MOJEIbHBIN OPraHU3M.

23. Neurospora crassa: ACTOpUS U OCOOCHHOCTH OpPraHU3Ma.

24. [Ipeumy1iecTBa UCIIOJIb30BAHUS PACTEHUN B SIIUT€HETHYECKUX

25. ucciaeqoBaHUIX.

26. MonekynsipHble KOMIIOHEHTBI XpOMAaTHHA Y PACTEHUH.

27. MonexkynsipHble KOMIIOHEHTHI myTel onocpenoBanHoro PHKI caitnencusra.
28. Dnurenernueckas peryisius 6e3 ygactus PHK.

29. MexaHu3M KIJIETOYHOU MaMSATH.

30. ITpoucxoxnenue narrepHos MmetuinrpoBanus JJHK.

31. Perynsuus skcnpeccuun reHoB metriinpoBanueM JIHK.

32. MermmpoBanue JJHK, MyTamuu u cTabMIBHOCTH XPOMOCOM.

Kpumepuu ouenku npomedcymounou ammecmayuu.

«3aumenoy»  BBICTaBIAETCS  OOydarolmleMycs, IPOJEMOHCTPUPOBABLIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE IIPABUIILHOE 3HAHUE NPOrPaMMHOIO MarepHala U HU3JI0XKUBLIEMY
OTBET JIOTUYHO, I'PaMOTHO, yOEOUTENbHO, TOTOBOTO K JalbHeHIIeMy NpopecCHOHATbHOMY
coBepiieHcTBOBaHMIO. [Ipu oTBeTe 00yyaromuiicss MOXKET JOMYCTUTh HEKOTOPbIE HETOYHOCTH,
HerpyOble OLIMOKH, 3aTPYJHATHCS B CAaMOCTOSITEIbHOM H3JI0)KEHWU MaTepuana, HO MPaBUIIbHO
OTB€YaTb Ha 3aJaBacMble €My BOIIPOCHI, B PE3YJIbTATE HABOIALIUX BOIPOCOB C IOMOIIBIO
npenoaaBaressi UCIPABIATh JONYIIEHHbIE OIIMOKH U HETOYHOCTH.

«He 3aumeno» MOXeT ObITh BBICTABIEHO 0Oy4YaroLIEMyCsi, OOHAPYXHUBILEMY HEIMOJHOE,
HEOCO3HAHHOE 3HaHHE Y4eOHO-IPOrpaMMHOI0 MaTepuana, JIOIyCKarolleMy IpyOble OIIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIbHO M3JI0KHUTh OTBET HA BONPOC, OTBEYAIONIEMY HENPaBHIBHO WIH
HE JaIlIeMy OTBET Ha 3aJaHHble BONPOCHL. JIeMOHCTpHpYEMBIH ypOBEHb 3HAHUN HE MOKET
OBITH MPU3HAH JOCTATOYHBIM JJIsl MPO(PECCHOHATBHON J1eITeTbHOCTH.

6 MeToauueckne MaTepHaJIbl, ONpeessolue NPouea1ypbl OeHUBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIN) ONBITA 1eATeIbHOCTH

MaxkcumanbHass cymma (100 OamnoB), HaOupaemass oOydaroIIUMCS IO JTUCIUIIIMHE
BKJIIOUAET JIBE cocTaBisouue (cM. [Ipunoscenue 1):

— nepsas cocmasensAlowas — OIEHKA PETyIspHOCTH, CBOEBPEMEHHOCTH M KadecTBa
BBITMIOJTHEHHS] 00y4aronumcsi yueOHoi paboThl 10 U3YYEHUIO TUCLUILUIMHBI B T€UEHUE MepHoja
U3y4eHHUsl AMCUUIUIMHBI (cymMmMa — He Oonee 70 OamioB). bamibl, xapakrepusyromue
YCI€BAEMOCTh CTyACHTA IO AWCHHUILINHE, Ha6I/IpaIOTC$[ UM B TCUCHUC BCCTO NIC€puoaa 06yquH$[
3a U3y4eHHe OTJIENIbHBIX TEM U BHINIOJHEHUE OTAEIbHBIX BUIOB PaOOT.

— emopas cocmasnAwas — OIEHKAa 3HAaHMKH OO0ydYaloIierocs I0 pe3yibTaTaMm
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IPOMEXYTOUHOU aTTecTanuu (He 6osee 25 Oansos).

Kpumepuu oyenxu kauyecmea oceoernust oucyuniunsl (cm. llpuioscernue 2):

Ouyenka «3aumeno» (06e3 npouedypvt coauu 3ayema) — om 56 0o 70 é6annoe —
TEOPETHYECKOE COJIepKaHWE Kypca OCBOCHO IIOJHOCThIO, 0€3 MmpoOesoB, HEOOXOIUMBIC
MPAKTUYECKHE HABBIKM pabOTBI C OCBOCHHBIM MarepuasioM copmupoBaHbl. Bce
MPEAYCMOTPEHHBIE TPOrpaMMOi O0ydeHHs] Yy4eOHbIe 3aJaHus BBITIOJIHEHBI, Ka4eCTBO HX
BBITIOJTHEHMSI OIIEHEHO YHCIIOM OaJIJIOB, OJIM3KUM K MAaKCHUMAaJbHOMY.

Ouyenka «3aumeno» (c npoyedypout coauu 3auema — om 36 0o 55 6annoe —
TEOPETUYECKOE COJACpkKAHUE Kypca OCBOCHO, HEOOXOAHMMBIE IMPAKTUYECKHE HABBIKH PabOTHI
c(hopMUpPOBaHbI, BBITIOJHCHHBIC yUeOHBIC 3aaHUs COIePKAT HE3HAYUTEIbHBIC OIIHOKH.

Ouyenka «ne 3aumeno» — menee 36 0641108 — TEOPETUUECKOE COJIEPKAHUE Kypca HE
OCBOCHO, HEOOXOJMMBIC MPAKTUYECKHE HAaBBIKM pPabOThl HE CHOPMHUPOBAHBI, BBITOJTHCHHBIC
yueOHBIC 3aJaHUs COJEP)KAT IpyOble OMMOKH, MOTMOTHUTEIbHAS CaMOCTOSTEIbHAS padoTa Hall
MaTepuajioM Kypca He MpHUBEAECT K CYIIECTBEHHOMY IMOBBIIIEHUIO KadecTBa BBITOJHEHUS
y4eOHBIX 3aJaHUH.

Tabnuna 6

Pe3yabTaThl 0cBOeHHS YUeOHOI TMCUMIVIMHBI, O/JIesKallue PoBepKe

Pe3ynbraTsl 00ydeHuUs OCHOBHBIE TTOKa3aTeNIN OLIEHKU Bupn onieHOUHOTO MaTepuana,
(KOMIICTEHITIH) pe3yIBTaTOB obecrieunBaroniero GopMupoBaHHE
KOMIIETEHIIUHA
IIKC - 3.2. Croocoben Baaners: Tekymuii KOHTPOJIb YCIEBAEMOCTH.
AHAIM3UPOBAT HayqHbIe | WHPOKHM CIEKTPOM MONIEKYILIPHO- Py0Ge>xHbIH KOHTPOIIb
TEeHETHIECKUX METOOB. YCIIEBAEMOCTH.
JIaHHBIE, pe3yJIbTaThl
Ymers: IIpomexyTouHast aTTecTanysl.
OKCIICPUMCHTOB u 00BACHATD, ONUPAsACH HA JAHHBIE
HaOIOJICHUHN, OCYIIECTBIATH COBPEMEHHOI! OHOJIOrUH,
BL160p croco0a | MexaHW3MBbl PEryJIsLUU 3KCIPECCUU
TIpECTABICHHST NHAOPMALHH reHEeTHYECKON MH(POpMAIIHH.
3HaTh:
B COOTBCTCTBUH C
8 . 3aKOHOMEPHOCTH
IIOCTAaBJICHHOU 3a4a4dcu, SIUTEHETHYECKOI
OCYHICCTBJIATDH IIOUCK HACJII€ACTBEHHOCTH U
uH(popmaruu B 0a3ax JaHHBIX, H3MCHYUBOCTH.
KOMITIBIOTCPHBIX CCTAX,
paboraTh c Hay4yHOU
JUTEPATYPOH, IIPOBOANTH
HUCCIICAOBaHUA COrjIaCHO

CricnyaJIbHbIM MCTOOAHUKAM,
MMPOBOAUTE MATEMATHUYCCKYIO

00paboTKy pe3yIbTaToB,
OCYIIECTBIIATH  MOCTPOCHHUE
MaTeMaTUIECKUX MoJenei
OMOJIOTMYECKHX CHCTEM,
PUMEHSTh NOy4YCHHBIC
3HAHHWS 10 HWHTEPIIPETAIuU
pE3YNIbTaTOB  TOJIEBBIX u

Ta00paTOPHBIX HMCCIIEIOBAHUM
B o01acTd TEHETUKH U
CEJICKIINH.
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TakuM 00pa3oM, BBITIOJTHEHUE THUIOBBIX 3aJaHUM, MPECTaBICHHBIX B pazaene 5 «OueHOYHbIe
MaTepuaiabl JUIS TEKYIIEro M PYOSKHOTO KOHTPOJIS YCIIEBAEMOCTH W IMPOMEKYTOYHOMH
aTTeCTalln» MO3BOJIUT 00ECIIEYUTh CIIOCOOHOCTh AaHATM3UPOBATH HAYYHBIEC TaHHBIC, PE3YIbTaThI
9KCIIEPUMEHTOB M HAOJIIOJICHUH, OCYIIIECTBIIATh BBIOOP Croco0a MpeacTaBieHuss HHpOpMaIiK B
COOTBETCTBUM C IMMOCTABJICHHOH 3a1aveid, OCYIIECTBISATh MOUCK MHPOpMaIuu B 06a3ax NaHHBIX,
KOMITBIOTEPHBIX CETAX, padoTaTh ¢ HAYYHOM JINTEPATYpOH, MPOBOJUTH UCCIICAOBAHUS COTIACHO
CHEIHUABHBIM ~ METOJMKAaM, MPOBOJUTh  MAaTeMaTHYeCKyl0  00pabOTKy  pe3ysbTaros,
OCYIIECTBIIATh MOCTPOCHHUE MAaTEMAaTHYCCKUX MOJEICH OHWOJIOTMYECKHUX CHCTEM, MPUMEHSTh
MOYYCHHBIC 3HAHUS 110 UHTEPIIPETALUN PE3YJIbTATOB MOJIEBBIX W JIA0OPATOPHBIX MCCIICIOBAHUN
B oOsactu renetuku u cenexuu (ITKC - 3.2.).

7 Y4ueOHO-MeTOaNYECKOE 00ecIeueHNe U CIUILTHHBI
7.1 OcHOBHas nuTEpaTypa

1. Kanamunkosa E.A. OcHoBbl OnorexHonoruu: Yuebnoe mmocodue. / E.A. Kamamunkosa, M.1O.
Uepenanuuenko. - M.: U3a-8o PTAY-MCXA, 2016. 186 c.

2. Cenbckoxo3siiicTBeHHast onotexunosorus: yueonuk; / B.C. llleBenyxa, E.A. Kamamaukosa u
ap. / pen. B. C. llleBenyxa. - M.: Beicur. mikona, 2018. - 710 c.

7.2 JlononHUTENbHAs IUTEpaTypa

1. boromo60oB /. C. PerynsTopHble MEXaHU3MBI SKCIIPECCHH T€HOMA: YIeOHOMETOAMYECKOE
noco6ue / JI. C. boromo6os, B. M. Cenoa, 1. M. Cnuak. - CII6.: U3n-Bo [lonurexH. yH-Ta,
2011.-241c.

2. bpayn T.A. I'enomsr / T.A. Bpayn. Ilep. ¢ anrn. - M.-MbkeBck: MHCTUTYT KOMIIBIOTEPHBIX
uccaenosanui, 2011. - 944 c.

3. Marpymes JIL.U. HckycctBeHHble reHetndyeckue cucrembl. T.1: I'enHas u OGenkoBas
unxenepus / JL.U. Tlarpymes; -t Ouooprannyeckoit xumun um. M.M. llemskuna u FO.A.
OBunnnukoBa PAH. Ots. pen. A.1. Mupomnukos. - M.: Hayka, 2004. 526 c.

4. CmupaoB A.B. Cucrema CRISPR/Cas9 - ynuBepcanbHbIif HHCTPYMEHT T€HOMHOM MH>KEHEPHUH
/ A.B. CmupnoB, A.M. IOnycoBa, B.A. JlykessauukoBa, H.P. bartynun // BaBunoBckuii sxypHai
reHeTuku u cenekuuu. 2016. T. 20. Ne 4. C. 493 -510.

7.3. llepuoauyeckue U3aaHus

Kypnan «buorexnocdepa» (3bC "Koncynprant cryaenra').

7.4. IHTEepHET-pECYPCHI

[Ipn u3yyeHUM AUCHUIUIMHBI «ONUT€HETUKa» oOydarouiecss oOecrneyeHbl JOCTYIIOM
(YZmajeHHBbIH JOCTYI) K COBPEMEHHBIM MPO(eCCHOHAIBHBIM 0a3aM JaHHBIX:

Nen/m | HammeHnoBaHue Kparkas Anpec caiita YcaoBus nocryna
3J1eKTPOHHOI 0 XapaKTepUCTHKA
pecypca
1. 9BJ PT'B DNEeKTPOHHBIE BEPCUU http://www.diss.rsl.ru ABTOPH30BaHHBII
885898 mosHbIx JOCTYTI U3
TEKCTOB JUCCEPTALNI 1 OHMOIIMOTEKH
aBTopedeparoB u3 poHma (x. 112-113)
Poccuiickoii
TrOCyIapCTBECHHOM
OnbnHoTeKH
2. «Web of ABToputeTHas http://www.isiknowledge.com/ Hoctyn no IP-
Science» (WOS) | nonurematuieckas agpecam KBI'Y
pedeparuBHO-
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http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=

oubnuorpaduyeckas u
HayKoMeTpuieckas 6aza
JTaHHBIX, B KOTOPOI
HHICKCUPYIOTCS

okoyo 12,5 Thlc. )KypHaJIOB

3. | Sciverse Scopus
M3aTeIhCTBA
«DIB3eBHp.
Hayxka u
TEXHOJIOTUI

PedeparuBHas u
aHaUTHYeCKas 0asza
JAHHBIX, COMepIKaIIas
21.000 peueH3UpyEMBIX
skypHanoB; 100.000 kuur;
370 KHUXKHBINA cepuit
(TIpOIOTKATOIIIHX CSI
W3/1aHui);6,8 MIH.
JIOKJIAJIOB M3 TPYAOB
KOH(pepeHIHH

http://www.scopus.com

Hoctyn no IP-
agpecam KBI'Y

4. Hayunasn
3JIEKTPOHHAS
OuobIMoTEKA
(HOb PODN)

DneKTpoHHas OMOIHOTEKA
HAyYHBIX IyOJIMKAIHH -
MTOJTHOTEKCTOBBIC BEPCUHU
oko10 4000 HHOCTpaHHBIX
1 3900 oTeyeCTBEHHBIX
HAyYHBIX )KYPHAJIOB,
pedepars! mybnukanmii 20
TBICSY JKYPHAJIOB, a TAKIKE
onucanus 1,5 MiH.
3apyOCIKHBIX H POCCHUCKUX
JIACCEepTaLUi.

2800 poccuiickux
JKypHaJIOB Ha
0e3BO3ME3/THOM OCHOBE

http://elibrary.ru

Ilonneiit noctyn

5. ba3a nanHbBIX
Science Index
(PUHII)

Hauuonanenas
HH(POPMAITHOHHO-
aHATUTHYECKAsi CHCTEMA,
aKKyMyJHpyromias oojee 6
MUJIJTHOHOB yOIUKAIHi
POCCHICKHX aBTOPOB, a

http://elibrary.ru

ABTOPHU30BaHHBII
JOCTYII.
ITo3BomsieT
JIOTIONTHSATD U
YTOYHATH CBEJICHUS
0 MyOJIMKAIIHASIX

Takxe HHPOopMaIurio 06 ux yuenbix KbI'Y,
LUTUPOBAaHUH U3 OoJIee MMEIOIINXCS B
4500 poccHiickux PUHIT
KYpHAJIOB.
6. | HammonanbHasi | OOBEeTMHEHHBIN https://H36.pd Hocrym ¢
JIEKTPOHHAS 3JIEKTPOHHBIH KaTaor AJIEKTPOHHOTO
OuobINoTEKA (hOHITOB POCCHICKHX YUTAJIHHOTO 3ajia
PI'b 6ubMoTEK, CoepKaNH oubmmorexku KbI'Y

4 331 542 >1eKTpOHHBIX
JIOKyMEHTOB
00pa3zoBaTENbHOTO U
HAyYHOTO XapakTepa Mo
Pa3IUIHBIM OTPACIsIM
3HAHUH

Kpome Toro obydwaromuecss MOTYT BOCIIOIB30BATHCS MPOPECCHOHATBHBIMU CETEBBIMHU
pecypcamu:
Caiit «DneMeHTHI HayKu» - http://elementy.ru

7.5 Meronnueckue ykazaHus 110 IPOBEICHUIO PA3IMYHBIX YUEOHBIX 3aHATUH, K KYpCOBOMY
IPOEKTHUPOBAHUIO U IPYTUM BUJAAM CAMOCTOSITEIbHONW PabOTHI

7.5.1 Memoouueckue yxazanus K pabome HaA0 KOHCNEKMOM JleKYuu
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B nmpomecce JEKIMOHHBIX 3aHATHHA I1€€COO0PAa3HO KOHCHEKTHPOBATh  Y4EOHBIH
matepHai. [l 3TOro UConb3yroTcs o0IIKe U yTBEpAUBIIUECS B IPAKTUKE MTPABUIIA, U IPUEMBbI
KOHCIIEKTUPOBAaHMS JeKIMi. KOHCIIEKTUpOBaHUE JIEKIUMH BENETCS B CIELUAIBHO OTBEACHHOU
JUIsL 9TOTO TETPajy, KaXKABIA JIMCT KOTOPOM [OJDKEH HMETh I0Js, Ha KOTOPBIX MAENarTCs
IIOMETKH U3 PEKOMEHIOBAHHOW JIMTEPATYPHI, JOMOJIHSAIOIIME MaTepral IIPOCIyIIaHHON JICKIUH,
a TaKKe IMOJYEPKUBAIOIIME OCOOYH0 BaXHOCTh TE€X MM HMHBIX TEOPETHUYECKHX IOJOKCHUH.
[lenecooOpa3HO 3anKChIBaTh TEMY M ILJIAH JIEKLIIMM, PEKOMEHIYEMYIO JIUTEPATYPy K TEME. 3alIUCH
pa3feiioB JIEKIUU JOJKHBI UMETh 3ar0JIOBKH, II0J3ar0JI0OBKU, KPACHBIE CTPOKHU. [l BBIICIICHUS
pa3zenoB, BEIBOJOB, OIIPEIEICHUN, OCHOBHBIX MJEH MOXKHO HCIIOIb30BAaTh LIBETHHIC KapaHAalln
u ¢nomacrepsl. Ha3BaHHbIE B JIEKIIMU CCBUIKM Ha MEPBOMCTOYHUKU HAJ0 MOMETHTH Ha MOJIX,
4TOOBI TMPH CaMOCTOATENBbHOH paboTe HAlTM W BOHCAaTh MX. B  KOHCIEKTE JIOCIOBHO
3allUCBIBAIOTCS ONPEIENCHUs IMOHATUH, Kareropuid M 3akoHOB. OcCTalbHOE JOJKHO OBITH
3aMMcaHo CBOMMH clioBaMHu. KakoMy cTylneHTy HeoOXOIuMO BhIpabOTaTh M HCIIOJIB30BATh
JIOITyCTUMBIE COKpAILeHHsI HanuboJiee pacpOCTPaHEHHBIX TEPMUHOB U OHATHIA.

7.5.2 Memoouueckue ykazanus K 1a060pamopHuiM 3aHAMUIM

1. Ilpaktukym o 6morexnonoruu pacrenuii / E.A. Kanamnukosa, M.1O. YUepenuuuenko, H.I1.
Kapcynkuna, M.P. Xanunyes. U3x. 3-e, ucnp. u gon. M.: U3a-so PTAY-MCXA, 2014. 148 c.
2. JIabopaTopHBIi MPAKTUKYM I10 KYJIBTYpe KIETOK U TKaHeu pactenuii / E.A. Kanamnaukosa,
M.YO. Yepenuuuenko, P.H. Kupakocsu, C.M. 3aiinieBa. M.: ®I'BHY «Pocundopmarporex»,
2017. 140 c.

7.5.3 Memoouueckue yxazanus Kk pabome Hao pegpepamom

Pedepar mnpexacraBiser coOOi COKpallleHHBI Iepecka3 COAep)KaHUs MEPBUYHOTO
JOKYMEHTa (MJIM €r0 YacTH) C OCHOBHBIMHU (DaKTHUECKHMMH CBEICHUSMHU M BbIBOJamH. Pedepar,
KaKk IpaBWJIO, COCTOMT M3 BBEAEHUS, B KOTOPOM KpaTKO OOOCHOBBIBAETCSl aKTYalbHOCTb,
HayyHas M MpaKkTUYeCKas 3HAYUMOCTb M30paHHOM TeMbl, OCHOBHOIO MaTepHalla, COJEpKaIlero
CYThb NpOOJIEMbl M NYTH €€ peIIeHUs, U 3aKIIoueHHs], e (OPMHUPYIOTCS BBIBOABI, OLIEHKH,
npemioxkenus. OO0mmit o0vem pedepata 20 mucroB. Conepkanue pedepata CTyAEHT
JIOKJIA/IbIBA€T Ha CEeMHHape, KpyXkke, HaydHol koH(pepeHuuu. IIpenBaputensHO NMOArOTOBUB
TE3UChl JOKJIaAa, CTyIEeHT B TeueHHEe 7 - 10 MUHYT JOJKEH KpaTKO H3JI0KUTh OCHOBHBIE
NoJIoXkeHHus cBoeil paboTsl. [locie nokiaza aBTOp OTBEYAET HA BOMPOCHI, 3aTE€M BBICTYIAIOT
OMIOHEHTHI, KOTOPbIE 3apaHee MO3HAKOMUIIUCH C TEKCTOM pedepaTta, U OTMEUAIOT €ro CHIIbHbBIE
u cnabble ctopoHbl. Ha ocHOBe 00cyxeHHs 00yyaroeMycs BHICTAaBISETCSI COOTBETCTBYOILAS
OLICHKA.

7.5.4 Memoouueckue ykazanus Kk camocmosmenvbHou pabome

XamxoxkeBa JI.A., CynmeBa b.M., AxkuzoB A.1O., IlaputoB A.IO. buomoruss dyenoseka.
VYuyebHoe nocobue. — Hanpumk: Kab.-bank. yu-1, 2018. — 119 c.

8 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCUUIINHBI
8.1 Tpebosanus k mamepuanbHO-mMexXHUYECKOM) 0becnedeHuro

Jlist peanuzanuu pabodei mporpaMMbl JUCITUTITMHBI UMEIOTCS CIICIIHAIBHBIC TTOMEIICHUS
JUIS TPOBEACHHUS 3aHATHM JIEKHMOHHOIO U CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U WHAUBUYaTIbHbBIX
KOHCYJIbTAIIMM, TEKYIIEr0 KOHTPOJISI U MPOMEXYTOYHOM aTTECTAllMH, a TAKKE MOMEIIECHUS ISt
CaMOCTOSITENIbHON pa0OThl U MOMEIICHUS I XpaHEeHUs U MPOPUIAKTHUECKOTO O0CTYKUBAHUS
obopynoBanus. CrienraibHBIE TOMEIIEHNUS YKOMIUIEKTOBAHBI CIIEIIUATU3UPOBAHHON MeOebI0 1
TEXHUYECKUMHU CPENICTBA OOyUeHUs, CIYKAIUMH s TpelcTaBieHuss uHGopManuu OONbIION
ayAUTOPHH.

Jns  npoBeneHus 3aHATUNA  JIGKUMOHHOTO THUIIA HUMEKOTCA  JEMOHCTPALMOHHOE
obopynoBanue W ydeOHO-HarsiHBbIe TocoOus. [lo mucnurumae «buosiorusi pa3sMHOXKEHHS U
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PasBUTHS» HMMEIOTCS TNPE3EHTALUU IO OTAEIbHBIM TEeMaM Kypca, MO3BOJISIOIMME Haunbosee
3(PEKTUBHO OCBOUTH IIPEICTABIICHHBIN yUeOHBII MaTepHall.
IIpu npoBeIeHUH 3aHATUN UCIIOJIB3YOTCS:
1. Jluyensuonnoe npocpammHoe obecnevenue:
- npoayktbl Microsoft (Office 365 ProPlusEduShrdSvr ALNG SubsVL MVL PerUsr A Faculty
EES; Office 365 ProPlusEduShrdSvr ALNG SubsVL MVL PerUsrSTUUseBnft Student EES);
- aHTHBHpYycHoe mporpammuoe obecneuenue (Kaspersky Endpoint Security nnsibuszneca —
Cranpaptusiii Russian Edition. 1500-2499 Node 1 yearEducationalRenewalLicense).
2.C80000H0 pacnpocmpansemvie NPOSPAMMBL:
- Academic MarthCAD License - maTemMaTH4yecKoe MpPOTpaMMHOE OOECIedYeHHe, KOTOpoe
MIO3BOJISIET BBINOJIHATH, AHAIM3UPOBATh BAKHEHIINE WH)KCHEPHBIE pacyeThl U OOMEHHBATHCS
UMU;
- WinZip nnst Windows - mporpamm Jutst CKaTusi ¥ pacliakoBKH (Hailyios;
- Adobe Reader st Windows — nporpamma st urenust PDF ¢daitnos;
- Far Manager - KOHCOJBHBIN (hailIOBBIE MEHEIKEp ISl ONEepPAllMOHHBIX CHCTEM CEMEHCTBa
Microsoft Windows.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHbL 01 UHBANUOO8 U JIUY C 02PAHUYEHHbIMU
B03MONCHOCMAMU 300POBbS

JlJis CTYAEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBbSI CO3[IaHBI CIieLUaIbHbIC
yCcIoOBUSL JUIsl ToJdydeHHs oOpa3zoBaHusl. B 1ensx AOCTYNHOCTH MOJY4YEHHs] BBICLIETO
o0Opa3oBaHus M0 00pa30BaTENbHBIM MPOrpaMMaM HHBAIHMIAMHU U JIMLIAMHU C OTPaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/I0POBbsI YHUBEPCUTETOM 00ECTICUNBACTCS:

1. AnbprepHatuBHas Bepcus odunuansHoro caiita B ceru «UMHTepHeT» I
C1a00BUASILINX.

2. J11s MHBATUAOB C HAPYIIEHUSAMU 3peHUS (CI1ab0BUISAIINE, CIIETIBIE):

- NPUCYTCTBHUE ACCUCTEHTA, OKa3bIBAIOLIEro OOyyaroleMycss HEOOXOAMMYIO IOMOIb,
NyOonupoBaHHE BCIYyX CIPaBOYHOM HMH(pOpMAlMM O paclMCaHUM y4eOHBIX 3aHATHUH; Halndue
CPEACTB ISl YCUJIEHHUS OCTaTOYHOTO 3peHusi, OpalIeBCKOW KOMITBIOTEPHOW TEXHHKH,
BUJICOYBEIMUUTENEH, MporpaMM HEBHU3YAJIBHOIO JIOCTyNa K HH(OpMaIuu, Mporpamm-
CHUHTE3aTOPOB PEUYH U APYTUX TEXHUYECKUX CPEACTB MpUeMa-nepenayn yueOHol nHpopMaluu B
JOCTYIHBIX (OpMax JUIs CTYJEHTOB ¢ HApyILIEHUSIMH 3pEHMS;

- 3a/1aHU JUI BBITIOJHEHUS HA SK3aMEHE 3aUNThIBAIOTCS] ACCUCTEHTOM;

- TUCbMEHHbIE 3aJ]aHHs BBINOJIHAIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS AaCCUCTEHTY
00yJaronmMcs.

3. Jln8 WHBAJIMAOB M JIML C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBbsSI IO CIYXY
(cmabocnpIamue, TIyxue):

- Ha DK3aMEeHe MPHUCYTCTBYET AaCCHUCTEHT, OKa3bIBAIOIIMH CTYIEHTY HE00XOAUMYIO
TEXHUUYECKYI0 TIOMOIIb C YYETOM HHAMBHUAYaAJIbHBIX OCOOCHHOCTEH (OH NOMOraeT 3aHATh
pabouee MeCTO, MEPEABUTaThCs, MPOUYUTATh U OPOPMUTH 3a/1aHUE, B TOM YHCIE 3aMUCHIBAs MOJ
TUKTOBKY);

- 9K3aMeH MPOBOAMUTCS B MUCbMEHHOH (Qopme.

4. Jlns MHBAJIWAOB W JIMI] C OTPAHWYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS, MMEIOIIHX
HapyLIECHUs. OMOPHO-JIBUTATENIbHOTO arapara, CO3JAaHbl MaTepUAIbHO-TEXHUYECKHE YCIOBHUS
o0OecreunBaroIie BO3MOXKHOCTh O€CHpPENsITCTBEHHOTO JOCTyna oO0y4aroumxcs B y4yeOHbIE
MOMEIIEHUs,, OOBEKTY NHUTAHUS, TyaleTHble W Jpyrue MOMEIICHUS YHHMBEPCHTETa, a TaKKe
npeOBIBaHMS B YKa3aHHBIX MMOMENICHHUX (HAJTMUNE PAaCIIMPEHHBIX JBEPHBIX MPOEMOB, TIOPYIHEH
U JIPYTUX NPUCTIOCOOICHHIA).

- THCbMEHHbIE 3aJ]aHMsl BBIMOJHSIOTCS Ha KOMIIBIOTEPE CO CHENHMATU3UPOBAHHBIM
IpOTrpaMMHBIM 00€CTIeYeHHEM MIIM HaIMKTOBBIBAIOTCS aCCHCTEHTY;

- 110 JKEJIaHUIO CTY/ICHTAa SK3aMeH MPOBOJUTCS B YCTHOU (opMme.
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OOyuarommuecs U3 4Kcia JIUI ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3JJOPOBBSI 00€CTIEUEeHBI
3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (opMax, aJanTHPOBAHHBIX K OTPaHHUYEHUSM
UX 3/10pPOBbSL.
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JIucr u3meHennii (10MOTHEHUIt)

B paboueil mporpaMme AUCHUITINHBI « DTTUT€HETUKA»

o HarnpasieHuro moaArotoBku 06.03.01 buonorus va 2024-2025 yaeOHbIH 10

n/n

JuemeHT (myHKT) PII/{

IlepeyeHb BHOCMMBIX
H3MeHEeHUil (10M0JIHEeHM )

IIpumeyanue

Obcysicoena u pekomMeH008ana Ha 3aced0anu Kageopol huzuoiocuu, ceHemuKy U MOJEKYIAPHOU

20 1.

buonocuu
pOTOKOJ Ne OT« __ »
3asedyrowuii kageopoti

A.1O. lapuToB
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Ipunoowcenue 1

Pacnpenesienune 6a/1J10B TeKylIero U pyoe;KHOro KOHTPOJIs

Cymma bannos

Ne
n/n Bud konmpon Obuan 1-1 mouka | 2-a mouka | 3-a mouka
cymma
1. Hocewenue 3anamuit oo 10 00 3 0. 00 36. 00 46.
oannos
2. Texywiuit KoHmpop: 00 24 008 0. 00 8 6. 008 0.
oannos
Omeem na 3 eéonpoca om00ol12| om0oo4 | om0oo4| om0Ooo4
0. 6. 0. 0.
[TonHb1ii TpaBUIBHBINA OTBET 1o 12 40. 46. 46.
OayuioB
Henonzelii npaBunbHbIN OTBET oT 6 710 9 6. or2 03 or2 103 or2 1o 3
0. 0. 0.
OTBeT, cofiepKalinii HETOYHOCTH, OUTHOKH ot 0 no 3 6. or0mol or0mol or0mol
0. 0. 0.
Boinonnenue camocmonmenvuuix 3a0aHuil
om000l26. | om0004 | om0O0do4 | om0Ooo4
6. |0 o
3. Pybesrcuvrit Konmposop 00 36 0o 12 o. 00 12 o. 00 12 o.
oannog
TECTUPOBAHUE or 0 1o 15 6. or0mo5 | or0 mo 56. or0mo5
0. 6.
KOJIJIOKBUYM ot 0 mo 216. or 0 o 7 or 0 1o 7 or 0 1o 7
0. 0. 6.
4. Hmozo cymma mexyuiezo u pyoescnozo
KOHmMpOns 00 70 00 23 o. 00230 00240
oannos
IlepBbiii 3Tan (0a30BbIii YpOBeHb) — OLIEHKA
«yIOBJIETBOPUTEJIHHO He MeHee 36 HE MeHee HE MeHee HE MeHee
0. 12 6. 126 126
Bropoii 3Tan (mpoaBUHYTBHI ypoBeHn) — | MeHee 70 0.
OIIEHKA «XOPOIIO0) (51-69 6.) | menee 23 6 | menee 23 6 | MeHee 24 0
Tperuii 3Tan (BbICOKUI yPOBEHb) - OLEHKA
«OTJIMIHOY» He meHee 70 HEe MEHee HE MEHee HE MEHee
0. 23 0. 236 24 6
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Ipunooscenue 2

KpnTepnn OIICHKH Ka4veCTBa 0CBOCHUSA NJHCHUIIIMHBI

Bannel
N . | Pesynbprar .
(perTHHT OBOI TpeboBanus ypoBHIO c)OPMHUPOBAHHOCTH KOMIIETESHITHI
olCHK) OCBOCHHUS
OOyuaromuiicst OCBOWII 3HAHUS, YMECHUS M HABBIKM BXOJSIINE B COCTAB
KOMITETCHIINN:
3auTeHo - CIIOCOOHOCTh BIAfETh HAaBBIKAMHU HCIIOJIb30BAHUS COBPEMEHHOTO
(Ge3 00OpyZOBaHHUS B TOJEBBIX M JAOOPATOPHBIX YCIOBHUSX, CHOCOOHOCTBIO
56-70 IpOLEaYpsl | IPaMOTHO OOOCHOBATH IIOCTABJICHHBIE 33aJa4dl B KOHTEKCTE€ COBPEMEHHOIO
i cla4u COCTOSIHUSL TPOOIEMBI, CHOCOOHOCTBIO HCIIOJIB30BATh MAaTEMAaTHUECKHUE
3ayera) METOZABl OLICHHBAHUS TUIOTE3, OOpabOTKH SKCIEPUMEHTAIBHBIX JaHHBIX,
MaTeMaTHYECKOT0 MOJEITUPOBAHUS OMOJIOTHUECKUX MIPOIIECCOB M aJeKBATHO
OLIEHMBATh JIOCTOBEPHOCTh M 3HAYUMOCTb IOJIYYEHHBIX pE3YJIbTAaTOB,
MIPeICTaBUTh UX IUPOKOH aynuTopuu 1 BecTu nuckyccuio (OITK-8.3)
3auteno (¢ | OOyuaromuiics nposiiset kommnerenun OIIK-8.3, HO He B MOTHOM 00BEME
36-55 MPOLIEAYPOH | BXOASAIMIMX B HMX cCOCTaB jaedcTBuil. OOydJaromuiicss MOXET JOITyCTHTh
i cla4yu HEKOTOpbIE HETOYHOCTH, HErpyOble OIIMOKH, 3aTPyAHSATHCS B H3JIO0KECHUH
3a4yera) MaTepHaia, HO IpaBUJILHO OTBEYaTh Ha 3a/laBacMble MY BOIPOCHI.
MeHee 36
Saa He 3auTeHo | Kommerenumu He copMHUpOBaHbI.
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