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Conepxanue

Ienb 1 3a1a41 OCBOEHMSI TUCLUTUINHBI
Mecto nucuumuibl B crpykrype OITOIT BO
TpeboBaHus K pe3ysbTaTaM OCBOEHUS AUCLMITINHBI
Copep:xaHue U CTPYKTypa AUCHUTLIINHBI
OneHouyHble MaTepUalIbl JUIsl TEKYILETO U PyOSKHOI0 KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXYTOUHOI aTTecTaluu
Metoauueckiue MaTepualbl, ONPEAEISAIOUINE MPOLEAYpPbl OLIEHWBAHUS 3HAHUH,
YMEHH, HaBBIKOB U (WJIH) OTbITA IE€ATEIbHOCTH
Y4ebHO-MeToIn4YecKoe 00ecreueHre TUCIIUITITHHEI
MatepuanbHO-TeXHUUYECKOE 00ecTieyeHIe TUCIUTUIMHbI
JIuct n3mMeHeHui (10NoJHEHM) B pabouell mporpaMMe TUCHHUIIINHBI
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1 Heﬂb M 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

Henap ocBoeHUs AUCHUIUIMHBL (OPMHUPOBAHHE Yy CTYACHTOB 3HAHUW B 00JacTH
SIUTCHETUYECKOW HACIIEICTBEHHOCTH U U3MEHUYMBOCTH, a TAKXKE O3HAKOMJIEHUE C MPUHIIMIIAMHU
PEryisiuuu SKCIPECCUN FE€HOB.

3amaum OCBOCHUS AUCIUTUINHBL:

1. M3yyeHue MeXaHM3MOB SIHUICHETUYECKONM HACJIEJCTBEHHOCTH M HW3MEHYMBOCTH B
COOTBETCTBUHM C COBPEMEHHBIM Pa3BUTHEM W JOCTHKCHHSIMH B O0JIACTH TEHETUKH W
MOJIEKYJISIPHOI OMOJIOTHH.

2. @opMHpOBAHHUE HAYYHBIX MPEJICTABICHUNA O CBSI3U SIHUICHETUYECKUX SIBICHUH C
nporeccamy OMOJIOTUYECKOM SBOTIOIHH.

3. BrbipaOoTka HaBBIKOB 3KCIIEPUMEHTAIBLHOTO MOJYYEHHUs JAHHBIX O MPOIEccaxX Perysiuu
reHeTUYECKON nH(pOopMaLuy, a TaKXKe UX UHTEPIPETAIUN U 00bICHEHUSI.

2 Mecto aucuuimiiuibl B ctpykrype OIIOIT BO

JucnurniauHa OTHOCHUTCS K BapwaTHBHOM dacth ydeOHoro twiaHa b1.B.JIB.03.02,
npernojaeTcs B TeYeHHE 6 cemectpa Ha 3 Kypce. s OCBOCHHS AMCIMILIMHBI HEOOXOIUMBI
3HaHUA KaK M0 TeHETUKE M MOJIEKYJISIpHOU Ouosoruu. B cBoro ouepenb, CBEICHUS AUCHUTIINHBI
«OTNUTEeHETUKA» COCTABISIOT TEOPETUYECKYI0 OCHOBY JUIsI YCBOCHHMS Marepuaia 1o
MICUXOT€HETUKE U TeHHON MH)KEHEPUU.

3 TpeGoBaHus K pe3yJabTaTaM OCBOEHUS JUCHUNINHBI

IIponiecc u3ydyeHus AUCUMILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE JIEMEHTOB CIIEAYIOIUX

komrieteHmii B coorBeTrcTBUU ¢ OI'OC BO um OIIOIl BO no manHOMY HampaBJICHHIO
HOJrOTOBKH:
INKC - 3.2. CnocobeH aHanM3MpOBAaTh HAyYHBIC JaHHBIC, PE3yJIbTAThl SKCIIEPUMEHTOB M
HaOJr01eHUH, OCYIECTBIIATh BBHIOOpP crocoba NpecTaBieHus MHPOPMALUU B COOTBETCTBUH C
MIOCTABJIICHHOW 3a/la4yei, OCYIIECTBIIATh MOUCK MH(POpManuy B 0a3axX JaHHBIX, KOMITBIOTEPHBIX
ceTsx, paboTaTh ¢ Hay4HOH JUTEpaTypol, MPOBOAUTH MCCIEJOBAHUS COTJACHO CHEIMAIbHBIM
METOJMKaM, IPOBOJAUTHh MaTEMaTHUECKYI0 00pabOTKy pe3yibTaToOB, OCYIIECTBISATh OCTPOECHUE
MaTeMaTHYeCKUX Mojeied OHOJIOrMYecKHMX CHCTEM, INPUMEHATh IOyYeHHbIE 3HAHHUS 110
MHTEPIIPETAlMU PE3YyIbTATOB MOJEBbIX M JIAOOPATOPHBIX UCCIIENOBAHUN B 00JACTH M€HETUKH U
CEJIEKIINH.

B pe3ynprare 0CBOCHMS AMCIUIUIMHBI CTYIEHT JTOJKEH:

3HATBh 3aKOHOMEPHOCTH SIIUT€HETUYECKON HACIIEICTBEHHOCTH U U3MEHYMBOCTH.

YMeTb OOBSCHATH, ONUPAsACh Ha JaHHbIE COBPEMEHHOW OWOJOTHH, MEXaHU3MbI

PEryJsIliMM SKCIIPECCUH FeHETUYECKON HHPOpMAIIHH.

Baagerb MMPOKUM CIIEKTPOM MOJIEKYIISIPHO-TEHETUYECKUX METOJIOB.

IIpuoGpecTn OonbBIT AEATEJBHOCTH IO IUIAHUPOBAHUIO, TIOCTAHOBKE JKCIIEPUMEHTA B
00J1aCTH  MOJICKYJSIPHO-TEHETUYECKUX  HCCIEOBAaHWM, C TOCIEAYIOUMM aHaJIu30M H
MHTEPIPETALMEN MOJTYYEHHBIX PE3yIbTaTOB.

4 Conep:xaHue ¥ CTPYKTYpPa AUCUMILIMHBI, IepeYeHb OLEHOYHBIX CPeICTB 1
KOHTPOJIMPYEMBIX KOMITEeTeHIH I

Tabmuma 1

Conepxanue IMCUMILTHHBI

Ne \ HaumenoBanue \ Conepxanue pasgena Kon \ CDopMa]




pasznerna

pasznerna

KOHTPOJIUPYe
Mou
KOMIIETEHIINHU

TEKyIIe
ro

KOHTPO
st

Pa3pnen 1

OO01ue oHATHS
SIUTCHETUKU

Hcropus snureHeTuKy Ha
cumnosuymax Komg Cnpunr Xapoop.
69-i1

cumno3uyM (I'unoresa rucToHOBOro
Kozaa, JIMHAMUYEeCKUH «MOTYaAIIIHI»
XpOMaTuH, SliepHas opranusalus,
[Ipuonsr). «Knro4dm» OT TEHETHKU U
6uonoruu passutus. IHK B
COMAaTHYECKUX KIIETKAX

opranusma. Pois MetunupoBanus
JHK. Poxb xpomaTuHa.
B3anmocss3p

MEXaHU3MOB. | 'eHeTnKa vs.
OnureneTuka. MoJieIbHbIe CUCTEMBI
JUTSL U3YYEHUS

snureHeTuku. OnpeneneHne
SMUTE€HETUKHU. XpOMaTUHOBAs
Marpuua. bonee

BBICOKHE YPOBHH OpPTraHHU3alUU
xpoMartuna. Paznuane Mexmy
3yXpPOMaTUHOM U
rerepoxpoMatuHoM. Moaudukanuu
TUCTOHOB M TUCTOHOBBIN KOJI.
Komrekcsl, 0cymecTBIsomue
PEMOJEIIMHT XpOMaTHUHA, U BapUaHThI
ructoHoB. Merunmmposanue JTHK.
PHKwu m caliieHCHHT I'eHOB,
HaMpaBJIsiEMbIA

PHK. OT 0QHOKJIETOYHBIX CUCTEM K
MHOroksnetouHsiM. Polycoth n
Trnlllorax.

WHAKTUBaLUsI X-XPOMOCOMBI U
(haKynbTaTUBHBIA TETEPOXPOMATHH.
PenporpamMmmupoBanue KI€TOUHOU
cynbObl. Pak. Dnurenernyeckuii
KOHTPOJIb.

OcHOBHBIE BOIIPOCHI B
SMUTE€HETUYECKUX MCCIIEIOBAHUSIX.

IIKC-3.2

3, K,
PK, T

Paznen 2

MexaHn3MBI
JMUTCHETUKHU

I'MCTOHBI M aETUIMPOBAHUE UTPAIOT
PETYISATOPHYIO POJIb B
TPAHCKPUILUHU. ALIETUIIMPOBAHUE U
JiealleTUIINPOBAHUE.
docdopunupoBaHue.
Metunuposanue (MeTtunupoBanue
JIM3UHOB, /leMeTunupoBanue
JIM3UHOB, MeTrinpoBaHue
apruHuHOB). JleMMUHUPOBAHHUE.

Y O6ukBUTHIMPOBaHNE/ 1€yOUKBUTHIIN

I[IKC-3.2

3, K,
PK, T




pOBaHuE U CyMOUIMpoBaHue. Temsl B
Moaudukanusax (I'MCTOHOBBIH KO/,
[Tarrepubl MogudUKaLINHT,
W3MeHeHus B CTPYKType XpOMaTHHa,
CBS3aHHBIE C AKTUBALIMEH
TPAHCKPUIILUYU U 3JIOHTAIUEN).
VYnakoka JIHK apxutexkrypHbiMu
OenkamMu. DyKapuOTUYECKHE
KOpOBBIE TUCTOHBL. OTKIIaIbIBAHUE
OCHOBHOI MacChl THCTOHOB T1OCTIE
pemukaunu JIHK. OTknaasiBannie
BApUAHTOB I'MCTOHOB Ha MPOTSKEHUU
BCEro KJIETOYHOT'O LIUKJIA.
Wnentudukarus eaTpomMep
cnenuanbHbIM BapuanTom H3.
3ameleHre THCTOHOBBIM BapUaHTOM
H3.3 B akTUBHOM XpOMAaTHHE.
®dochopunupopanue H2AX B
penapanuu AByHUTEBBIX Pa3pbIBOB
JIHK. H2AZ B perynupoBaHuu
TpaHCKpunuuu. benkosbie
KOMILJIEKCHI JUIsl OTKJIAJIKU U
3ameneHus BapuantoB H2A. Jlpyrue
BapuaHThl H2A. DBonmonus
THUCTOHOB 17151 O0Jiee MII0THOM
ynakoBku JIHK. Xpomocomuas
HACJIEICTBEHHOCTb.
ONHUreHeTUYecKas peryJssuus
perukannu JJHK, penapanuu u
tenomep (MHumanms permxanim
JIHK xoHTpOonupyercs
SIUTCHETUYECKUMHU MEXaHU3MaMHU.
Penapanns JJHK Brirrouaer
SIUTCHETUYECKUE U3MEHEHHUS B
CTPYKTyp€ XpOMaTHHa.
ONUreHETUYECKUN KOHTPOJIb
CTPYKTYpHI U QYHKIIUU TETIOMED).
OnureHeTHyecKas perysanus
UJICHTUYHOCTH U (PYHKITUU
ueHtpomep (CTpykTypa U GyHKIUSA
LIEHTPOMEPHI Y PA3HBIX 3YKAPHUOT.
HenTpomepHslie
MOCJIEZI0BATEIBHOCTHU HE SIBJISIOTCS
HEOOXOAUMBIMU WU I0CTaTOYHBIMHU
TUTst GOPMHUPOBAHUS U
(yHKIIMOHMPOBAHUS KHHETOXOPA.
HeoObIuHbIi cocTaB IEHTPOMEPHOTO
XxpomaTuHa. MoJienau CTpyKTypbl,
(YHKIIMU ¥ BOCIIPOU3BEICHUS
LIEHTPOMEPBI. DTIUT€HETHKA U
SBOJTIOLIUS LICHTPOMED).
I'eTepoXpOMaTUH U MEHOTHYECKOE




criapuBaHue / pacXOoXICHUE
(O6HapyxeHue caiita
reTepoXpOMaTHHOBOIO CIAPUBAHUS Y
camuoB Drosophila. CnapuBanue
reTepoxpoMaTHHa o0serdaer
pacxoxeHue y camok Drosophila.
Poib nieHTpoMepsl B 001€r4eHun
axMa3MaTHYECKOU Cerperalnuy y
MOYKYIOIIUXCS APOKIKEH.
AccouunpoBaHHbBIN C
reTepoXpoMaTUHOM JIOKyC Phi y
KYKYpPY3bl U €I0 POJib B
OIIOCPEI0BaHUH T'OMOJIOTMYHOTO
VErsus HEroMOJIOTMYHOTO
criapuBaHus). ['erepoxpoMaTut u
MenoTuyeckuit npaitB (Hapymurens
cerperanuu (Segregation Distorter) y
camioB Drosophila. YTeps
OTIIOBCKOH XPOMOCOMBI Yy Sciara u
KapTUPOBAaHUE pearupyroero
3JeMEHTa. Y Teps OTLOBCKHUX
xpomocoM y Nasonia. B3nytue 10 y
KYKYpPY3bl — POJIb
[10CJIe/10BaTEIbHOCTEH,
COOTBETCTBYIOIIUX
reTepOXPOMATHHOBBIM «B3AYTHIM,
B 00JIErYE€HUH PACXOXKACHUS
xpomocoMm B mero3e I). CalinneHCHHT
reHoB HecnapeHHbIMH JIHK B meniosze
(MeitoTnueckuii caillIeHCHHT
HecriapenHoit JIHK B merioze y
Neurospora. CaiiieHCUHT
ACHHAICHBIX XPOMOCOM Y MBIIIIH.
JuchyHKIMS TOJIOBOM XPOMOCOMBI Y
Drosophila)

Pa3nen 3

YactHasg
SIUT'E€HETUKA

Schizosaccharomyces pombe:
opranusM (CailIeHCUHT XpOoMaTHHA y
S. pombe oTiMyaeTcs OT TaKOBOTO y
S. cerevisiae. I'eHBI, MIOMEIICHHEIC B
LEHTPOMEPHI IPOOSTHKOBBIX
JPOXKIKEN, CANIICHCUPOBAHBI.
IlenTpomMeps! IpOOSTHKOBBIX
JPOKKEN COCTOAT U3 Pa3HBIX
reTepOXpPOMATHHOBBIX U
[EHTPAITBHBIX KHHETOXOPHBIX
JIOMEHOB. LleHTpoMepHbIE€ BHELTHHE
MOBTOPHI O€3 MOCTOPOHHEH MoMOIIN
JIeNal0T BO3MOXKHOM COOPKY
«moiyaiero» xpomaruna. PHK-
uHTep(EpEeHIHs HAalPaBIseT COOPKY
«MOJTYAIIET0» XPOMATHHA.
TpaHckpunIws IEHTPOMEPHBIX

I[IKC-3.2




nosTopoB PHK-nonmumepazoii 11
cBs3biBaeT RNAI ¢ MomupukanusiMu
XpoMaTuHa. «MoJaiuiin» XpoMaTuH
B LIGHTPOMEPAX HEOOXOAUM JIJIst
OMnocCpe0BaHus KOre3un
CECTPUHCKHUX LIEHTPOMEpP U
HOPMaJIbHOW CE€rperauuu XpoMoCOM.
DNUreHeTUYECKOe HACIIeI0BAHNE
(YHKIIMOHATILHOTO COCTOSIHUS
LEeHTpoMepbl. Pa3znuunbie
MEXaHU3MbI CaliJIEHCHHTa Y TPUOOB).
Neurospora crassa: AICTOpUS U
0COOCHHOCTH OpraHu3Ma
(Merunuposanue JJHK y
Neurospora. RIP — cuctema 3anuThl
reHoMa, UMEIoIIas Kak
F€HETUYECKHUE, TaK U
SMUTEHETUYECKUE ACTICKTHI.
HccnenoBanus penukros RIP
[103BOJIUJIO IPOHUKHYTh B KOHTPOJIb
Merunuposanus JJHK.
«[TonaBnenuey (quelling).
MeHoTHYEeCKUM CalICHCHHT,
OCYULIECTBJISIEMbIN HECITAPEHHOM
JHK (MSUD). Bepositable QyHKIIH
U IIpaKTUYecKoe ucnosb3oBanue RIP,
«nomasieHus» u MSUD).
[IpeumyiiecTBa NCHOJIb30BAHUS
pacTeHui B SIMUTEHETUICCKUX
HCCIeA0BaHUAX

(CxonacTBO pacTeHUM U )KUBOTHBIX TIO
opranuzanuu (3nu)reHoma. Pactenus
MPEAOCTABIIAIOT JIOTIOTHUTEIIbHBIC
HaIpaBJICHUS SIUTEHETUYECKUX
nccnenoBanuil. Pactenus nydie
BBIHOCSIT HEKOTOPBIE
METOJ0JIOTUUECKHIE

MaHUITYJISIUU, KOTOPBIE OYEHb
TPYJIHO MIPUMEHUMBI K
MJIEKOITUTAIOIIHNM.

HccnenoBanue pacTeHH BHECTIO
CcaMblii 3HAYUMBIN BKJIAJ B
SIUTEHETHUKY).

MonekynsapHble KOMIOHEHTHI
XxpomaTHHa y pacteHui (Perynstopsl
MetunupoBanus JJHK y pactenmii.
depMeHTH MOAU(BUKAITUN THCTOHOB.
Jpyrue 6enku XpoMaTHHA).
MonexynspHble KOMITOHEHTHI ITyTEH
onocpenoBanHoro PHKi
caitnencunra (Beipa6orka PHKi-
3aBUCUMOTI0




caineHcunra y pacreauit. [1yts 1:
CBSI3aHHOE C TpaHCT€HAaMU
MIOCTTPAHCKPUIILIUOHHOE U
MHYLIHUPOBAHHOE BUPYCAMU
3amarunBanue renoB (PTGS/VICS).
[TyTh 2: perynsuus pa3BUTUSA
pactenuit miPHK u tpanc-
neiicrpyromumu siPHK. ITyts 3:
CBSA3aHHBIN C TPaHCTE€HAMU
TPAHCKPUIILIMOHHBIN CANJIEHCHHT,
HanpasisieMoe PHK metunupoBanue
JAHK u o6pazoBanue
reTepoOXpPOMaTHHA).
OnureHeTHYeCcKas perysus 6e3
yuactusa PHK. Mexanusm kiieTouHon
namstu (I'unoresa. J[anusie o
HacJeAyeMbIX MaTTepHax
MetunupoBanus. [lognepxkuaromas
JHK-metuntpancdepasza
MiekonuTawmux ). [Ipoucxoxaenue
natrepHoB Metuinposanus JJHK (De
novo metunpoBanue JIHK y panaux
sMOproHOoB. OTKpbITHE de novo
metuntpancdepas. OctpoBku CpG u
narrepHsl Mmetuauponanus JTHK.
JluHaMuueckue U3MEHEHUs B
narrepHax metunupoBanus JJHK B
X0J1€ pa3BUTHUs. AKTUBHOE
JEMETUIIMPOBAHNE 3UTOTUYECKOTO
OTILIOBCKOTO reHoma. Yo 3amuiaer
octpoBku CpG OT METUIIMPOBAHUS
JHK. Ilepexnrouaercs nu
MetunupoBanue JTHK cTtpykrypoii
xpomatunra? Pons SWI/SNF-
MOI00HBIX OEJIKOB peMOJIEINHTa
XpomartuHa). Perymnsmus sxcnpeccuu
reHoB metmnpoBanneM JJHK
(Pannue nannsle. UnTepdepenus
CO CBS3bIBAHUEM
TPAHCKPUIILIUOHHOTO (haKkTOpa.
[Iputsxenue 6enKoB,
cBa3bIBatouxcs ¢ Mmetuin-CpG.
MeCP2 u cuanpom Perra. MBD2
OIIOCPEYET 3aBUCSILYIO OT
METUJIMPOBAHUS PEIPECCUIO
TPAHCKPHUIIIIKH ). MeTuInpoBaHue
JIHK, myTanuu 1 cTabMIbHOCTb
xpomocoM (MetunupoBanue JIHK u
myTtauuu. Metunuposanue JTHK u
HECTaOUIILHOCTH XPOMOCOM).
bynymue HanpaBneHus
uccnenoBanuii (PakTopsl BHEMIHEH




Cpelbl, UHAYLUPYIOLIUE

Mopynsust 00paTHMBIX

SIUTCHCTUNUYCCKHNEC N3MCHCHMU .
DONUreHeTHYeCcKass HeCTAa0OMIIBHOCTD U
KOMILIEKCHBIE 3a00JIEBAHMS.

SIUTEHETUYECKUX COCTOSIHUM )

Tabnuua 2

CTpyKTypa AMCUMILIMHBI

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTABISIET 3 3a4eTHBIX equHUIbI (108 qacoB)

Bun pabotbl TpynoeMKOCTb, 4aCOB
6 cemecTp Bcero
OO011asi TPY10€eMKOCTh 108 108
KonTakTHas padora: 51 51
Jlexuu (JI) 17 17
JlaGopaTtopHusie padoTs (JIP) 34 34
CamocrosiTesibHas padora: 48 48
CaMoCTOsITEIbHOE U3YUEHHE Pa3/IeNIOB 30 30
CaMonoJroToBka 18 18
[ToaroToBKa U MPOXOKACHUE MPOMEKYTOUHOU 9 9
aTTeCTaluu
Buj npome:xyTouHOii aTTecTanuu 3a4eT 3a4eT
4.1 Jlekuuu
Tabmuua 3
TemaTn4yeckuii NJIaH JeKIHA
No Tema Jluteparypa
ONHUreHeTuka: oT
1 ABICHAA K 001acTH 1. Cvupnoa A.B. ®usnonorus
Hayku. UcTopus o .
yesoBeka [DIeKTpOHHBIA pecypc] :
SIMUTI'CHCTHUKU.
yueOHO-MeToIuYeckoe  rocobue
OcHOBHBbIE 6
D) HOHSITHS Als J1abOpaTOPHO-TPAKTHYECKHX
S — 3aHSATUH U CaMOCTOSITEIHHOUN
Moauduxaun padorer / A.B. CwmmpHoBa. —
3 XpOMaTHHA U OnekTpoH. TeKCToBBIC TaHHBIC. —
MEXaHU3M HX HabepexHbie YenHsl:
JCHCTBHSI. HabepexHouenHUHCKUM
4 BapuanTsi rOCy/IapCTBEHHBIN MEAarornyecKuit
[UCTOHOB. yHuBepcuteT, 2014. — 98 c. — 2227-
OnureHeTHyecKas 8397. - Pexxum JOCTYyTIA:
5 pery s http//www.iprbooksshop.ru/49942.
XPOMOCOMHOTO HACJIEIOBAHHSI.
- html
PHOBI Kk 2. HopmanbhHas ¢buznonorus.
6 MO/IeJIbHbIE 0OBEKTHI
IHICHETHKI IIpaktukym. Ilon pen. K.B.
YT ———— CynakoBa. — M. Men. undbopm.
7 peryJsHs y areHrctBo, 2015.
pacTeHHH.
8 MerunupoBanue

10




AHK'y
MIICKOIINTAIOIINX.

4.2 IlpakTHyeckue 3aHATHS (CEMHHAPBI) TI0 TAHHOHN JUCIHUIUIMHE HE TPEAYCMOTPEHBI.

4.3 JIaGopaTopHble padoThI

Tabmauua 4
TemaTH4eCcKUil NJIaH Ja00PaTOPHBIX PadoT
No Kozn-
Ne JIP 3 HaumenoBanue 1a00paTopHBIX padboT BO
paszzuena
4acoB
3HAKOMCTBO C MpHOOpamMH IMOJHOTEHOMHOI'O CEKBEHHPOBAHUS H
1 1 UJeHTU(DUKAITIN OCIIKOB. 5
b 1 Merto1bl aHanM3a HIKCHPECCUU TEHOB. 6
3 ) MeTopl aHanu3a TPaHCKPUIITOMOB. 6
4 2 DKCIepUMEHTaIbHOE OCBOCHHE aHaIN3a MOAU(DHKAILIMY T€HOB. 6
BrIsiBIICHHE y9acTKOB TE€HOMOB ITOJABEPKEHHBIX METHIIHPOBAHHUIO,
5 3 AIlCTUIMPOBAHUIO U TIIMKO3UIUPOBAHUIO. 6
6 3 IIpakTnyeckoe ocBoenne Meton0B ananusza PHK. 5
HUmoeo: 34

4.4 CamocTosiTe/IbHOE H3yYeHHe Pa3/ies10B JUCHUIINHBI
Tabmuua 5

TemaTu4ecKuii NJIaH CAMOCTOSATEIbHON PadoThI

No

paszena BOHpOCLI, BBIHOCHUMBIC HA CAMOCTOATCIIBHOC NU3YYCHHUC Komx-Bo yacoB

1 Snepnas opranusanus. [IpuoHsl. 3

11




Ponn XpOMaTHrHa. B3auMocBs3b MEXaHU3MOB.

PHK wu caitnencunr reros, Hanpasisiemblii PHK. OT ogHOKIETOIHBIX
CHUCTEeM K MHOTOKJIeTOUYHbIM. Polycomb u Trithorax. MnakTuBanms X-
XPOMOCOMBI 1 (haKyJIbTaTUBHBII FeTepOXPOMATHH.
PenporpaMMupoBanue KI€TOYHON Cyap0bI. Pak. DnureHeTnyeckuit
KOHTPOJIb. OCHOBHBIE BOIPOCHI B SITUTEHETUIECKHUX FCCIIeTOBAHMSIX.

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

®ochopunmpoanre H2AX B pemapanuu JByHUTEBBIX pa3phIBOB
JHK. H2JIZ B perynanpoBaHUM TPaHCKPUIINH. belKoBbIe KOMITJIEKCHI
JUTSL OTKJIAKU U 3ameleHust BapuantoB H2A. JIpyrue Bapuantst H2A.
DBOJIOIMS TUCTOHOB I OoJee rmoTHoU yrnakoBku JIHK.

I'erepoxpomaruH n MeoTinuecknit apaitB (Hapymmrens cerperammu
(Segregation Distorter) y camioB Drosophila. YTeps oTiioBckoit
XPOMOCOMBI Y Sciara 1 KapTUPOBAaHUE Pearupyrouero aJeMenTa. Y Tepst
OTIOBCKUX XpoMocoM y Nasonia. Bagytue 10 y Kykypy3sl - poib
MOCIIEA0BATENIbHOCTEN, COOTBETCTBYIOIINX FeTEPOXPOMATHHOBBIM
«B3IYTUSMY, B 00JIETYCHUH PACXOXKIICHHS XPOMOCOM B Meiiose I).
Caiinencunr reHoB HecniapeHHbIMU JJHK B Mefioze (MeitoTndeckwii
caitnencunr HecriapeHHo# JIHK B meifioze y Neurospora. CaitneHcHHT
ACHHATICHBIX XPOMOCOM Y MbITIHU. JIucyHKIHS TI0T0BONH XPOMOCOMBI Y
Drosophila).

«Momuammuii» XpoMaTHH B LIEHTPOMEPax HEOOXOIUM ISt
OTIOCPEI0BAHNSA KOT€3UH CECTPUHCKUX LIEHTPOMEP U HOPMaJIbHOU
cerperanuy XpoMocoM. DIUTeHETHYECKOe HaclIeZIOBaHNE
(YHKLIMOHAIBHOTO COCTOSIHHSA LIEHTPOMEpPHI. Pa3nuuHbie MEXaHU3MBI
caiieHcuHTra y TprOoB). Neurospora crassa: HCTOPHUS I 0COOCHHOCTH
opraau3ma (Metunuposanue JJHK y Neurospora. RIP - cucrema
3aLIUThl FEHOMA, UMEIOIIAsl KaK TeHETUYECKHE, TaK M SIIUT'€HETHUECKHIE
acrekTsl. UccnenoBanus penukroB RIP no3Bonauno npoHUKHYTH B
koHTpoJib MeTrnupoBanus JJHK. «[lonasnenue» (quelling).
MeiioTndeckuii caitlieHCUHT, OCylecTBIsgeMblif HecriapenHor JIHK
(MSUD). BeposiTHbIe GyHKIINH U IPaKTHYECKOE Hcnoiab3oBanHue RIP,
«nogasneHus» u MSUD).

MosnekynsipHble KOMIIOHEHTHBI TyTel onocpenoBanHoro PHKi
caitnencunra (Bsipabotka PHKi-3aBucrMoro caiijieHcHHTa y pacTeHUH.
ITyTs |: cBA3aHHOE C TpaHCTEHAMU MTOCTTPAHCKPHIILIMOHHOE U
WHIyIMpOBaHHOE BUpycaMu 3amanunBanue reHos (PTGS/VICS). Ilyte
2: perymsinus pazutus pactennii miPHK u Tpanc-pelicTByrommmMu
siPHK. I1yTs 3: cBs3aHHBIH ¢ TpaHCT€HAMH TPAHCKPHITITMOHHBIHI
caiinencunr, Hanpasisiemoe PHK merunuposanue JIHK u oOpa3oBanue
rerepoxpomMarrHa). DnureHeTnyeckas perynsnus 6e3 yuactus PHK.

[TpuTsoxenune 6enkoB, ces3biBatommxcsa ¢ Metuin-CpG. MeCP2 u
cunapoM Perra. MBD?2 onocpenyeT 3aBUCAILYIO OT METUIMPOBAHUSA
penpeccuro Tpanckpummn). Metunupoanue JJHK, myTarun u
ctabunbHOCTH XpoMocoM (Metunuposanue JJHK u myTammn.
Merunmupoanue JJHK n HectabmibHOCTE XpoMocom). By aymue
HanpasieHus uccnenoBannii (DakTopbl BHELTHEH Cpeibl,
WHAYIUPYIOIINE JIUTeHETUYECKUE N3MEHEHNS. DTUTreHeTHIeCKas
HECTaOMIIBLHOCTD U KOMIUIEKCHBIE 3a00J1eBanusl. MoAysanus oOpaTuMbIX
SMUT'CHETHYECKUX COCTOSHUM).

Hroro:

30

4.5 KypcoBoii npoekT (KypcoBasi padoTa) 110 JaHHOHN JUCLUIUIMHE HE MPEAYCMOTPEH.
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S OueHo4YHbIe MATEPHAJIBI VISl TEKYIET0 U PY0EeKHOT0 KOHTPOJISl YCIIEeBAE€MOCTH
U IPOMEKYTOYHOM aTTecTAlluN

B xone u3yueHus: AMCUUILIMHBI IPETYCMAaTPUBAIOTCS MEKYUiUil, pyoescHblii KORmMpOoib
U RPOMEICYMOUHAA MM eCmayusl.

5.1. Ouenounvie mamepuavl 013 meKyuie20 KOHMpPO.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS O pe3yjbTaTaM YCTHOTO OIpoca
Y BBITIOJTHEHHBIX ped)epaToB.

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

Tunosvie sonpocui ons YCmMHO20 onpoca.

Tema 1. DnureHeTuka: orT siBjieHUs K 00J1acTH HayKu. icTOpus 3NMUreHeTHKH.
1. JHK B comatnueckux KJIeTKax opraHu3Ma.

2. Ponbs metunupoBanus JJHK.

3. Posib xpomaTuHa.

Tema 2. OcHOBHBIE NIOHATHS YMUTEHETHKH.

1. I'eneTnka vs. DIMreHETHKA.

2. MonenbHbIE CUCTEMBI TSI U3YUYECHUSI STTUT€HETUKH.
3. OnpeneneHue SMUTCHETUKH.

Tema 3. Moaudukanum XpoMaTHHA U MEXAHU3M HUX JIedCTBHS.

1. PerﬂﬂTOpHaﬂ pOJII) TUCTOHOB "N aIICTI/IJ'H/IpOBaHI/IH B TpaHCKpI/IHHI/II/I.
2. AlleTruIMpOBaHue U JcaleTHIMPOBAHUE.

3. ®ochopuinpoBaHue.

Tema 4. BapyaHTbl THCTOHOB.

1. YnakoBka JIHK apxutekTypHbIMH OeKaMu.

2. DyKapruOTUYECKHE KOPOBHIE TUCTOHBI.

3. OTknaapIBaHUE OCHOBHOW Macchl THCTOHOB nocie permukanun JTHK.

Tema 5. JnureHernyeckas peryJsiiusi XpOMOCOMHOI'0 HACIC/I0OBAHHUS.
1. XpoMocoMHasi HacIeICTBEHHOCTb.

2. Onurenernyeckas peryiauus perumkanuu JJHK, penapauyuu n tenomep
3. DnureHeTuyeckas peryasluus UACHTUYHOCTH U (YHKIIMH LIEHTPOMED

Tema 6. 'puOb1 Kak Moe/ibHbIE 00bEKTHI IMUTeHETHKH.
1. Schizosaccharomycespombe: MOAENbHBIA OPTaHU3M.
2. Neurospora crassa: UICTOpHsI © OCOOCHHOCTH OpTraHu3Ma.

Tema 7. JnureHernyeckas peryJisiliusi y pacTeHuil.

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

3. MonexynsipHbie KOMITOHEHTHI myTel onocpenoBanHoro PHKi caitnencunra.

Tema 8. MeTnsmposanue JJHK y Mmiiekonuraommx.
1. MexaHU3M KIE€TOYHOI MaMATH.

13



2. IIpoucxoxaenue narrepHoB metunuposanus JTHK.
3. Perynsanus skcnpeccuu reHoB metuinupoBanuem JTHK.

Kpumepuu d)ODMuDOGaHu}Z OUEHOK YCHmHO20 onpoca

B pesynomame ycmnozo onpoca, 3uanus o0yuanouje2ocs oyeHuearomes no cieoyujel
wiKarne:

4 6anna, craBuTCs, eciaM oOydaroumiics: 1) MOTHO M3NaraeT U3y4eHHBI MaTepua, 1aéT
IPaBUIbHOE ONPEEeICHHOE OMOJIOrMUECKUX OHATUH; 2) 0OHapyKUBaeT IOHUMaHUE MaTepuaa,
MOET 000CHOBATh CBOU CY)KJCHHS, IPUMEHUTH 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOANMBIE
IPUMEPBI HE TOJIBKO M0 YY€OHHKY, HO U CaMOCTOSITEIIbHO COCTaBJICHHBIE; 3) U3/1aracT MaTepual
IIOCJIEZI0BATENBHO U IPABUIILHO C TOUKU 3pEHUSI HOPM JIMTEPATYPHOTO SI3bIKA.

3 fanna, ctaBUTCA, €CAM OOydYarOIIMICSA MA€T OTBET, YIOBJICTBOPSIOUIUNA TEM XKe
TpeOoBaHUAM, YTO U s Oana «4», HO ormyckaeT 1-2 omrOKu, KOTOphIe caM K€ UCIIPABIISET, U
1-2 HepouéTa B 1OCIEI0BATEIBLHOCTH U S3bIKOBOM 0(OPMIIEHUH U3J1araeMoro.

2 fanna, craBuTCs, €cM 0Oydaromuiics 0OHApY>KMBACT 3HAHWE U TIOHMMAaHUE OCHOBHBIX
HOJIOKEHUH JaHHOM TeMbl, HO: 1) M3yaraeT MaTepuall HENOJHO M JIONyCKaeT HETOYHOCTH B
OIpE/ICNICHUN MOHATUM; 2) HE yMEET JOCTAaTOYHO IIyOOKO M JI0Ka3aTeIbHO OOOCHOBAaTh CBOU
CYXJIEHUS U NIPUBECTH CBOU MPHUMEPHI; 3) U3JIaraeT MaTepuall HeloCIeI0BATENbHO U JJOYCKaeT
OIIMOKH B S36IKOBOM O()OPMIIEHUH H3JIaraeMoro.

Mmenee 2 0annoe, CTaBUTCA, €CIU OOydaroluiicss OOHapyXHBaeT He3HaHHWE OOJbILICH
4acTH COOTBETCTBYIOILEIO pa3jiela H3Yy4aeMoro Marepuasa, JOIyCKaeT OWIMOKU B
dbopMynupoBKe.

5.1.2. Ouenounvie mamepuanvl 011 6bINOJHEHUA pehepamos (Konmpoaupyemovie
komnemenyuu I11IKC —3.2):

Ipumepnvie membl peqbepamoe.‘

1. MonenbHble 00BEKThI SIUT€HETUKH.

2. CaltIeHCHHT — SIIUTeHEeTHYECKasi penpeccusl MPOTSKEHHBIX (ParMEHTOB XPOMOCOM.
3. CriocoOsl BeIsiBIEHUS MalbIx peryasTopHelx PHK n ux mMumienei.

4. ®akToph! ONPEAETICHUS JIOKAIU3ALUN OPUKHUHOB.

5. Merunupoanue JJHK u muiropunoTeHTHOCTS.

6. IIpuonHsBIE CETH.

7. CriocoObl MOJTy4€HHUs] YCIOBHBIX MYTaIUil.

8. DNUTreHeTHYECKOE MPOrPaMMUPOBAHNE T€HOMA TIOJIOBBIX KJIETOK YEJIOBEKA.

9. IloBenieHnEe XpOMATHHOBBIX METOK BO BPEMsI MUTO3A.

10. buBaneHTHBIE TOMEHBI XPOMATHHA TUTFOPUIIOTEHTHBIX KIIETOK.

Tpebosanus k pechepamy

O6mmit 06béM pedepara 20 nucroB (mpudt 14 Times New Roman, 1,5 untepsan).
[Tonst: BepxHee, HUKHEE, MpaBoe, JieBoe — 20 mMm. Ab3arHblil orctyn — 1,25; PUCyHKH JOMKHBI
CO3MaBaThCcsi B IUKIUYECKMX  pPEJAKTOpax MM Kak pucyHok  Microsoft Word
(crpynnupoBaHHbIif). TabGnuubl BBIMONHATH TaOMMUHBIMH  suyeiikamu  Microsoft Word.
CkaHupoBaHUE PHUCYHKOB W Ta0NWIl HE JOMyCKaeTcs. BripaBHUBaHWE TekcTa (MO MIMPHUHE
CTpPaHUIbI) HEOOXOJMMO BBINOIHATh TOJBKO CTAHAAPTHBIMH CIOCOOAMH, a HE C IMOMOIIBIO
npobenoB. Pasmep Tekcta B puCyHKax W Tabmumax — 12 kxernb. OO0s3aTeNbHO HAIHYHUE:
cojiepxkaHus (CTpyKTypa pabOThI C yKa3aHHEM pa3/IelioB M UX HadaJdbHBIX HOMEPOB CTPAHHMII),
BBEJICHUS (aKTyaJbHOCTh TE€MBI, 11eJIb, 3aJa4i), OCHOBHBIX pa3/ieloB pedepara, 3aKiIroveHus (B
KpaTKOM, PE3IOMHPOBAHHOM BHJE OCHOBHBIC TIOJOKEHHS padOTHl), CIUCKA JUTEPATYphl C
YKa3aHUEM KOHKPETHBIX HMCTOYHUKOB, BKJIIOYasl cchUIKM Ha HHTepHer-pecypcbl. B Tekcre

14



CChUIKA Ha MCTOYHHUK JICJIACTCS MyTeM yKa3aHus (B KBaJpPaTHBIX CKOOKax) MOPSAKOBOTO HOMEpa
UTHPYEMOM JINTEPATYPhl U Yepe3 3aIATYI0 — IUTUPYEMbIX CTPAaHHUIl. YPOBEHb OPUTHHAILHOCTH
texkcta — 60%

Kpumepuu oyenxu ped)epama.'

«Omauunoy (4 Oamna) CTaBUTCS, €CIM BBIIOJIHEHBI BCE TPEOOBAaHUS K HAMMCAHUIO U
3ammrTe pedepara: o003HaYeHA mpoliieMa W O00OCHOBaHA €€ aKTyalbHOCTh, CHIENaH KpaTKUH
aHaNM3 Pa3IMYHBIX TOYEK 3PEHHS Ha pacCMaTPUBAEMYI0 MpPOOJIEMYy M JIOTHYHO H3JI0XKEHa
COOCTBEHHAs1 TMO3UIHS, CHOPMYIHUPOBAHBI BBIBOJBI, TEMa PACKPHITA TOJIHOCTHIO, BBIZACPKAH
00beM, COOMIOZeHbI TPeOOBaHUSI K BHEUIHEMY OGOPMIICHHIO, JTaHbl MPaBHIbHBIC OTBETHI Ha
JIOTIOJTHUTEIIbHBIE BOMPOCHL. OOYyYaroIIUiCs TNPOSBHI HHHUIUATHBY, TBOPUYECKUH TOAXO]I,
CHOCOOHOCTH K BBIITOJHEHUIO CIIOKHBIX 33/1aHUH, OpraHU3allMOHHBIE CTIOCOOHOCTH.

«Xopowoy (3 Gayna) — BBINIOJHEHBI OCHOBHBIE TpeOOBaHUS K pedepaTy U ero 3aiiuTe
BBINIOJIHEHBI, HO TP 3TOM JOMYIICHBl HEAOYETHl. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KCHUU MaTepHaia; OTCYTCTBYET JIOTMYECKas IOCIEI0BATeIbHOCTh B CYKICHUSAX; HE
BBIJIEpKaH 00BEM pedepara; MUMEIOTCS yIylmeHus B O(OpMIICHHWH; Ha JIOTOJHUTEIbHBIC
BONPOCHl TMpU 3alUTE JaHbl HEMOJHbIe OTBeThl. OOydaromuiics AOCTATOYHO MOJHO, HO 0Oe3
WHHUIMATHBBI M TBOPYECKHX HAXOOK BBITIOJIHUII BO3JIOKEHHBIE HA HETO 3aa4H.

«Yooenemeopumenvnoy (2 0anna) — UMEIOTCA CYUIECTBEHHBbIE OTCTYIUICHUS OT
TpeboBaHui K pedepupoBaHuio. B wacTHOCTH, TeMa OCBEUICHA JUIIb YACTHYHO; JIOMYIIEHBI
(dakTHUecKkue omMOKH B COJepKaHuU pedepara uiu Mpu OTBETE Ha JONOJIHUTEIBHBIC BOIIPOCHI;
BO BpeMs 3allUTBl OTCYTCTBYeT BbIBOJ. OOydJaroumuiics BBIMOTHII OOJBIIYIO YacTh
BO3JIOKCHHOM Ha HEro paboThl. J{oMyIeHb! CyIIeCTBEHHBIC OTCTYILICHHS.

«Heyoosenemsopumenvnoy (Menee 2 OauioB) — Tema pedepata HE pacKphITa,
0o0HapyXUBaETCs CYHIECTBEHHOE HEMOHUMaHue MpobyieMbl. OOydaromuiics He BBHIIOIHUI CBOU
3a[1a4M WM BBITTOJHUII JIUIIb OT/IEJIbHBIC HECYIIECTBEHHBIEC TOPYYCHHS.

5.2. Ouenounvie mamepuansl 014 pyoexncHo20 KOHmMPOJ.
Py0e:xxHbIli KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISETCS Ha KOJUIOKBUyMax u
KOMIIBIOTEPHBIX TECTUPOBAaHUAX. B TeueHne ceMecTpa MpOBOIUTCS mpu mMakux KOHMpOIbHbIX

Meponpuamus no 2paguxy.

5.2.1. Ouenounvie mamepuanvl 011 Koanokeuyma (KOHmpoaupyemvie KOMHEmeHUuu
[TIKC - 3.2):

Tunosvie 6dpuarmysl 60npoco6 Ha KOJIJI0OKeUym.

1. XpOMOCOMBI: CTPOEHHE U THIIBI.

2. Yposuu ynakosku JJHK B xpomocomax.

3. 'ucroHOBBIE OETKU.

4. 'MCTOHOBBII KO/I.

5. BapuaHTBI THCTOHOB.

6. CTpyKTypa HyKJIE€OCOMBI.

7. Moaudukanus THCTOHOB.

8. Ponb rerepoxpomatrHa a 00pa30BaHUU TPOCTPAHCTBEHHON CTPYKTYPHI sIpa.
9. Ocobble TUIIBI XpOMAaTHHA.

10. MetunupoBanue u nemerrirponanue [JHK.

Kpumepuu oyenxu pesynbmamos Kouiokeuyma.
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«Omauunoy (7 GaJIOB) - CTaBUTCS 32 paboTy, BHIOJHEHHYIO IOJHOCTBIO 0€3 OLIMOOK U
HEJI0YETOB; OOYUAIOIIUICS IEMOHCTPUPYET 3HAHHE TEOPETUYECKOTO U MPAKTHUECKOTO Marepuasa
0 TeMe KOJUIOKBHYM.

«Xopowoy (5-6 GamioB) — cTaBUTCS 3a pabOTy, BBITOJHEHHYIO TOJHOCTHIO, HO IIPU
HAJIMYUM B Hel He Oosiee 01HON HEerpyOoil OIMOKY 1 OTHOTO HE0uYeTa, He 0oJiee TpeX HEJJ0UYETOB.
OOyyaronuiicsi IEMOHCTPUPYET 3HAHWE TEOPETUYECKOTO M IMPAKTHYECKOTO MaTepHaia Mo TeMe
KOJUIOKBHYMA, JIOMYCKasi HE3HAYUTENIbHbIE HETOYHOCTH.

«Yooenemeopumenvnoy (3-4 Oamma) — craBuTcs 3a paboTy, eciu OOydJaroIUKCs
MIPAaBUIIBHO BBIIOJHUI HE MeHee 2/3 Bcel paboThl WM JIOMYCTHII He 0osiee 0JTHON TpyOoi OIMOKH
U JIBYX HEJ0YETOB, HE OoJiee OHOM Tpy0oid U OHON HErpyOoi omMOKH, He 0oJiee TpeX HerpyObIX
omuOOoK, 0/1HOM HeTpyOoit. OOyUarOIIUIACS TAeT HETIOHBINA OTBET.

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

5.2.2.0yenounsvie mamepuansl 0711 KOMRbIOMEPHOZO0 MECMUPOBAHUA (KOHMPOIUPYEMbLE
komnemenuyuu [1IKC —3.2):

Tunosoe mecmosoe 3adarnue (lloanvill nepeuens 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) QHAJIOTHS;

T') aHaJIN3.

2. Cuna, komopas obyciasnusaem 08UdNCEHUE PACMEOPUMEISL Yepe3 NOYNPOHUYACMYIO
MeMOpaHy, Ha3bIBACTCS:

a) mudy3noHHOE TaBICHHE;

0) OCMOTHYECKOE JIaBJICHHCE;

B) MaplLualbHOE JaBJICHUE;

T') THIPOCTATUYECKOE JTABJICHUE.

3. Muicnennoe coedunenue yacmeti 8 yenioe — 3mo:
a) CHHTE3;

0) roMOJIOTHS;

B) PEOYKIIMOHU3M;

T) aHAJIH3.

4. Obwee Konuuecmeo Kposu 6 Opeanu3Me 4eilo6eKd 6 HOpme COCMasisiem:
a) 2-3 % Beca Tena;

0) 3,5-4 % Beca Tena;

B) 4,5-6 % Beca Tena;

r) 6-8 % Beca Tena.

5. Onxkomuueckoe oasnenue niazmvl KpOGU NPUMEPHO COCMABIACH.
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 OmHOCUmMenNbHoe NOCMOAHCMEBO.
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a) HallpsDKEHMsI paCTBOPEHHBIX B KpoBH ra3oB (pO2, pCO2);
0) OCMOTHYECKOTO JaBJICHUS;

B) OHKOTHYECKOTO JIaBJICHUS;

r) peakuu kpoBu (pH).

7. Baszkocms kposu ysenuuusaemcsi:

a) Mpu 00e3BOKMBAHNH,

0) pu BO3pacTaHUK KOJUYECTBA HPUTPOLIUTOB;
B) NP U30BITOYHOM NOTPEOJICHUH KUAKOCTH;
T) IPU YBEIUYEHUU COJEP>KaHUS T'a30B;

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

0) Pene Jlekapra;

B) ['peropa Menpens;

r) W.I1.ITaBnoBa.

9. Obwee Konuuecmeo Kposu 6 Opeanu3Me 4eilo8eKd 6 HOpmMe COCMAassem:
a)2-3 m;

0) 3,5-4 m,

B) 4,5-6 I1;

r) 7-8 .

10. Aopenanun u sazonpeccun AGIAIOMCIL:

a) akTOopamMu CBEpPTHIBAHUS,

0) pakTopamMu MPOTUBOCBEPTHIBAHUS;

B) QaHTHKOATYJITHTAMH TPSMOTO JICHCTBUS;
') aHTUKOATYJITHTaMU HEMPSIMOTO JICHCTBUSL.

Kpumepuu OYECHKU KOMNbIOMEPHO2O0 meCmupoearnusl.

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

«Xopowo» (4 6amna) — BeimoaHeHo 80-99 % oT o6mero o0beMa 3aJlaHHBIX TECTOBBIX
BOTIPOCOB.

«Yooenemeopumenvroy (2-3 6anna) — BoinonHeHo 60-79% ot obiiero ooGbema 3a1aHHBIX
TECTOBBIX BOIIPOCOB.

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

5.3. Ouenounvie mamepuansvt 014 RPOMENHCYMOYHOU AmMmMecmayuu.
IIpomexyTouHas aTTecTalMs OCYIIECTBISETCS MO pe3yIbTaTaM YCTHOTO 3a4eTa.

Bonpocsi k 3auemy (konmpoaupyemoie komnemenyuu ITKC — 3.2):

Hcropus SIUTreHeTHKA.

JAHK B coMatnyeckux KJiIeTKax OpraHu3ma.

Ponb metunuposanus JJHK.

Pone xpomaTuHa.

MopenbHble CUCTEMBI I U3YYEHUS DIIUTCHETUKU.
XpomaTuHOBAask MaTpHIIa.

Moaudukanuy TuCTOHOB U THCTOHOBBIN KOJI.

Nk wbh =
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8. Komrmuiekcsl, OCyIIECTBIISIIOIINE PEMOJEINHT XPOMAaTHHA, U BAPUAHTBI
9. THCTOHOB.

10. Metunuposanue JTHK.

11. PHK u caiinencunr resos, Hanpasisembiii PHK.

12. naktuBanust X-XpoOMOCOMBI U (aKyIbTaTUBHBINA T€TEPOXPOMATHH.
13. DnureHeTHYeCKuil KOHTPOJIb.

14. Monudukanmmu XpoMaTHHA U MEXaHU3M HX JICUCTBUS.

15. YmakoBka JIHK apxutexkrypHbIMU O€KaMH.

16. DykaproTUUYECKHE KOPOBBIE TUCTOHBI.

17. H2AZ B perynupoBaHuy TPAHCKPHUIILIUH.

18. benkoBble KOMIUIEKCHI I OTKJIAAKH U 3aMelleHus BapuanToB H2A.
19. XpomocoMHasi HacJIeICTBEHHOCTb.

20. Dnurenernueckas perynauus perunkanuu JIHK, penapaunu u tenomep.
21. DnureHeTuyeckas peryasluus UACHTUYHOCTU U (PYHKIIMH LIEHTPOMED.
22. Schizosaccharomyces pombe: MOJECIbHBIA OPraHU3M.

23. Neurospora crassa: UCTOpUS 1 OCOOCHHOCTH OpPraHU3Ma.

24. [Ipeumy1iecTBa UCIIOJIb30BAHUS PACTEHUN B SNIUT€HETHYECKUX

25. uccneqoBaHusIX.

26. MonekynsipHble KOMIIOHEHTBI XpOMAaTHHA Y PACTEHUH.

27. MonekynspHble KOMIIOHEHTHI yTeit onocpeaoBannoro PHKi caiinencunra.
28. Dnurenernyeckas peryisius 6e3 yqactus PHK.

29. MexaHu3M KJIETOYHOU MaMSATH.

30. IIpoucxoxnenue narrepHos MmetuiaupoBanus JJHK.

31. Perynsuus skcnipeccuu reHoB metriinpoBanueM JIHK.

32. MermmpoBanue JJHK, MyTamuu u cTaOMIBHOCTH XPOMOCOM.

Kpumepuu ouenku npomedcymounou ammecmayuu.

«3aumeno»  BBICTABISIETCS  OOydYalOIIEMYCsl, IPOJEMOHCTPUPOBABIIEMY  IIOJIHOE,
BCECTOPOHHEE, OCO3HAHHOE NPABUIIBHOE 3HAHUE IIPOIPaMMHOIO MaTepuaja U H3JI0KHBLIEMY
OTBET JIOTUYHO, I'PaMOTHO, yOEOUTENbHO, TOTOBOTO K JaibHeHiieMy NpopecCHOHATbHOMY
coBepiieHcTBOBaHMIO. [Ipu oTBeTe 00yyaromuiicss MOXKET JOMYCTUTh HEKOTOPbIE HETOYHOCTH,
HerpyOble OLIMOKH, 3aTPYJHATHCS B CaMOCTOSITEIbBHOM H3JI0)KEHWU MaTepuana, HO MPaBUIIbHO
OTB€YaTb HA 3aJaBacMble €My BOIIPOCHI, B PE3YJIbTATE HABOIALIUX BOIIPOCOB C IIOMOIIBIO
npenoaaBaressi UCIPABIATh JONYIIEHHbIE OIIMOKH U HETOYHOCTH.

«He 3aumeno» MOXeT ObITh BBICTABIEHO 00y4YaroLIEMyCsi, OOHAPYXHUBILEMY HEIMOJHOE,
HEOCO3HAHHOE 3HaHHE Y4eOHO-NPOrpaMMHOIO MaTrepuana, JIOIyCKarolleMy IpyOble OIIMOKH,
HECTIOCOOHOMY CaMOCTOSITENIbHO M3JI0KHUTh OTBET HA BONPOC, OTBEYAIONIEMY HENPaBUIIBHO WIIH
HE JallleMy OTBET Ha 3aJaHHble BONPOCHL. JIeMOHCTpHpYEMBIA ypOBEHb 3HAHUN HE MOKET
OBITH MIPU3HAH JOCTATOUHBIM JJIs1 MPO(PECCHOHATBHON J1eSTETbHOCTH.

6 Meronnuyeckne MaTepuaJibl, ONpeae/asiionue Npoue ypbl ONeHUBAHUS 3HAHMI, yMEHHI,
HABBIKOB M (MJIM) ONBITA 1eATEJbHOCTH

MakcumanpHass cymma (100 OGammoB), HaOupaemas OOYYarOIIMMCS TIO JUCITUTIIIMHE
BKJIIOYAET JIBE cocTaBistoumue (cM. [lpunoxcenue 1):

— nepeasi cocmaegnAwas — OUEHKa PETYISIPHOCTH, CBOEBPEMEHHOCTH W KadecTBa
BBITMIOJTHEHHS] 00yJaroumcesl yueOHoN paboThl 10 U3YUEHUIO NUCUUIUIMHBI B T€UEHUE MepHoja
M3YYEeHUS JUCHMIUIUHBI (cymma — He Oonee 70 OamnoB). bammel, Xxapakrepusyooiue
YCII€BAEMOCTh CTyACHTA IO AWCHHUILINHE, Ha6I/IpaIOTC$[ UM B TCUCHUC BCCTO IIC€puoaa 06y’~IeHI/I$I
3a U3y4eHHE OTAETHHBIX TEM U BBHIMOJHEHHNE OTACIbHBIX BUIOB PaboT.

— emopas cocmaegiawas — OICHKa 3HAaHWK OOydYaromerocss 1O pe3yiabTaram
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IPOMEXYTOUHOU aTTecTanuu (He 6osee 25 Oansos).

Kpumepuu oyenxu kxauecmea oceoernust oucyuniunsl (cm. llpuioscerue 2):

Ouyenka «3aumeno» (06e3 npouedypvt coauu 3ayema) — om 56 0o 70 6annoe —
TEOPETUYECKOE COJEpKaHHE Kypca OCBOCHO IOJHOCThIO, 0e3 mpo0enoB, HeoOXOoIUMBbIe
MPAKTUYECKHE HABBIKK pabOTBI C OCBOCHHBIM MarepuasioM cdopmupoBaHbl. Bce
MPEelyCMOTPEHHbIE MPOrpaMMoil 00ydyeHHs] yueOHbIe 3aJaHMsl BBIIOJHEHBI, KayeCTBO HX
BBITIOJTHEHHMSI OI[EHEHO YHCIIOM OaJIJIOB, OJIM3KUM K MAaKCHUMAaJIbHOMY.

Ouenka «3aumeno» (c npoyedypout coauu 3auema — om 36 0o 55 6annoe —
TEOPETUYECKOE COJACpkKAHUE Kypca OCBOCHO, HEOOXOAMMBIE IMPAKTUYECKHEC HABBIKH PabOTHI
c(hOopMHUPOBaHBbI, BHITIOJIHEHHBIE yueOHbIC 3aJaHUs COJIepKAT HE3HAUNUTEIbHbBIE OLTHOKH.

Ouyenka «ne 3aumeno» — menee 36 0641108 — TEOPETUUECKOE COJIEPKAHUE Kypca HE
OCBOEHO, HEOOXOIUMbIe MPAKTUYECKUE HABBIKM PAOOTHl HE C(HOPMUPOBAHBI, BHIIOJHEHHBIC
yueOHbIe 33/1aHUsl COJIEpXKaT TPyOble OIIMOKH, OMOJHUTENIbHAsT CaMOCTOsTEeNbHasE paboTa Hax
MaTepuajioM Kypca He MpHUBEAECT K CYIIECTBEHHOMY IMOBBIIICHUIO KadecTBa BBINOJHEHUS
y4eOHBIX 3aJaHuM.

Tabnuna 6

Pe3yabTaThl 0cBOeHHS YUeOHOI I1MCUMIVIMHBI, O/JIesKallUe NPOBepKe

PesynbraTsl 00ydeHuUs OCHOBHBIE TTOKa3aTeNIN OLIEHKU Bupn oneHOuHOTO MaTepuana,
(KOMIICTEHITIH) pe3yIBTaTOB obecrieunBaroniero GopMHupoBaHHE
KOMIIETEHIIUH
IIKC - 3.2. Croocoben Baaners: Tekymuii KOHTPOJIb YCIEBAEMOCTH.
AHAJIM3UPOBATD HayqHble | [MPOKHM CIIEKTPOM MOIEKYILAPHO- Py0Ge>kHbIH KOHTPOIIb
TEeHETHIECKUX METOOB. YCIIEBaGMOCTH.
JIaHHBIE, pe3yJIbTaThl
Ymers: ITpomexyTouHas aTTecTanusl.
OKCIECPUMCHTOB U | 06bsACHATS, ONUpasch Ha JaHHbIC
HaOJNIOJICHUHN, OCYIIECTBIATD COBPEMCHHOW OHMOJIOTHH,
BLI60p crnoco0a | MeXaHHM3MBbI PETYIISILUHN 3KCIIPECCUU
IIpe/ICTaBICHHsT NHAOPMALHH TeHEeTHYeCKON MH(POPMAIIHH.
3HaTh:
B COOTBCTCTBUH C
8 . 3aKOHOMEPHOCTH
IIOCTaBJICHHOU 3aJa4cu, SIUTEHETUYECKOI
OCYHICCTBIIATD IMOUCK HaCJIeICTBEHHOCTU K
nH(popmaiuu B 0a3ax JaHHBIX, H3MCHYUBOCTH.
KOMITBIOTCPHBIX CCTAX,
paboraTh c Hay4yHOU
JUTEPATypOH, IIPOBOAMTH
HCCICI0BaHUA COrj1aCHO

CricnyaJIbHbIM MCTOIHKaM,
MMPpOBOAWUTE MATEMATUYCCKYTIO

00paboTKy pe3yIbTaToB,
OCYIIECTBIIATh  MOCTPOCHHUE
MaTeMaTHIECKUX Mozenei
OMOJIOTTYECKHX CHCTEM,
PUMEHSThH NOyYCHHBIC
3HAHHWS 10 HWHTEPIIPETAIuU
pE3YNIbTaTOB  TOJEBBIX u

7Ta00paTOPHBIX HMCCIIEIOBAHUM
B 0o01acTd TEHETUKH U
CEJICKIINH.
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TakuM 00pa3oM, BHITIOJTHEHUE TUIOBBIX 3aJaHUM, MPEICTaBICHHBIX B pazaene 5 «OueHOYHbIe
MaTepuaabl JUIS TEKYIIEro M PYOEKHOTO KOHTPOJS YCIIEBAEMOCTH W IMPOMEKYTOYHOMN
aTTeCTallln» MO3BOJIUT 00CCIIEYUTh CIIOCOOHOCTh aHATM3UPOBATh HAYYHBIE TAHHBIC, PE3YIbTaTh
9KCIIEPUMEHTOB M HAO0JIIOJICHUH, OCYIIIECTBIIATh BBIOOP croco0a MpeacTaBieHUuss HHPpOpMAaIiK B
COOTBETCTBUU C MMOCTABJICHHOHN 3aaveid, OCYIIECTBISTh MOUCK WHPOpMAIMU B 0a3ax NaHHBIX,
KOMITBIOTEPHBIX CETAX, padoTaTh ¢ HAYYHOM JINTEPATYPOH, MPOBOJUTH UCCICIOBAHUS COTIIACHO
CHEIHUABHBIM ~ METOJMKAaM, TMPOBOAUTh  MAaTeMaTHYEeCKyl0  00pabOTKy  pe3yibTaros,
OCYIIECTBIIATh MOCTPOCHHUE MAaTEMAaTHYCCKUX MOjeeH OHMOJIOrMYECKHUX CHCTEM, MPUMEHSTH
MOYYCHHBIC 3HAHUS TI0 MHTEPIIPETALUN PE3YJIbTATOB MOJICBBIX H JIA0OPATOPHBIX UCCIICIOBAHUN
B oOsactu renetuku u cenekuun (IMKC — 3.2.).

7 Y4aeOHO-MeTOaNYECKOE 00eclieueHne TUCIUILTHHBI
7.1 OcHOBHas JUTEpaTypa

1. Kanamunkosa E.A. OcHoBbl OnorexHonoruu: Yuednoe mocodue. / E.A. Kanamuunkosa, M.1O.
Uepenanuuenko. - M.: U3a-8o PTAY-MCXA, 2016. 186 c.

2. Cenbckoxo3siiicTBeHHast onotexunosorus: yueonuk; / B.C. llleBenyxa, E.A. Kamamaukosa u
np. / pen. B. C. llleBenyxa. - M.: Beicui. mkona, 2018. - 710 c.

7.2 JlononHUTENbHAS JIUTEpATypa

1. boromo60oB /I. C. PerynsTopHble MEXaHU3MBI SKCIIPECCHH T€HOMA: YIeOHOMETOAMYECKOE
nocob6ue / JI. C. boromo6os, B. M. Cenosa, 1. M. Cniuak. - CII6.: U3xn-Bo [lonurexH. yH-Ta,
2011.-241c.

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

3. IlarpymeB JL.U. HckyccrBeHHble reHetuuyeckue cucrembl. T1.1: I'ennas u OenkxoBas
umwkenepus / JLU. Ilarpymes; UH-T Onoopranmyeckorr xumuu uM. M.M. Illemsakuna u F0.A.
OBunnnukoBa PAH. OtB. pea. A.W. Mupomnukos. - M.: Hayka, 2004. 526 c.

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

7.3. llepuoauyeckue U3aaHus

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

7.4. IHTEepHET-pECYPCHI

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

Nen/m | HaummenoBaHue Kpatkasn Anpec caiita YcaoBus gocryna
3J1eKTPOHHOT0 XapaKTepHCTUKA
pecypca
1. 9BJ PT'B DNEeKTPOHHBIE BEPCUU http://www.diss.rsl.ru ABTOPH30BaHHBII
885898 mosHbIx JOCTYTI U3
TEKCTOB JUCCEPTALNI 1 OHMOIMOTEKH
aBTopedeparoB u3 poHma (x. 112-113)
Poccuiickoit
TOCyIapCTBCHHOM
OnbnHoTeKH
2. «Web of ABTtopuTteTHas http://www.isiknowledge.com/ Hoctyn no IP-
Science» (WOS) | nonurematuieckas agpecam KBI'Y
pedeparuBHO-
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=

oubnuorpaduyeckas u
HayKoMeTpuieckas 6aza
JTaHHBIX, B KOTOPOM
HHICKCUPYIOTCS

okoyo 12,5 Thlc. )KypHaIOB

3. | Sciverse Scopus
M3JaTeIhCTBA
«DIB3eBHp.
Hayxa u
TEXHOJIOTUI

Pedeparunas u
aHaUTHYeCKas 0as3a
JAHHBIX, COMepIKaIIas
21.000 peueH3UpyEMBIX
skypHanoB; 100.000 kuwur;
370 KHUXKHBINA cepuit
(TIpOIOTKATOIITHX CSI
U3/1aHni);6,8 MIIH.
JIOKJIAJIOB M3 TPYAOB
KOH(pepeHIHH

http://www.scopus.com

Hoctyn no IP-
agpecam KbI'Y

4. Hayunasn
3JIEKTPOHHAS
OuobIMoTEeKA
(HOb PODN)

DneKTpoHHas OMOIMOTEKA
HAyYHBIX IyOJIMKAIHH -
TIOJTHOTEKCTOBBIE BEPCUHU
oxo0J10 4000 HHOCTPaHHBIX
1 3900 oTeuecTBEHHBIX
HAyYHBIX )KYPHAJIOB,
pedepars! mybnukanmii 20
TBHICAY XYPHAJIOB, @ TAKXC
onucanus 1,5 MiH.
3apyOCIKHBIX U POCCHUCKUX
JIACCEepTaLUM.

2800 poccuiickux
JKypHaJIOB Ha
0e3BO3ME3THOM OCHOBE

http://elibrary.ru

Ilonneiit noctyn

5. ba3a nanHbBIX
Science Index
(PUHILI)

Hauuonanenas
MH(POPMAITHOHHO-
aHATUTHYECKAasi CHCTEMA,
aKKyMyJHpymomias ooiuee 6
MUJLJTHOHOB Ty OIUKAIHI
POCCHICKHX aBTOPOB, a

http://elibrary.ru

ABTOPHU30BAHHBII
JOCTYII.
ITo3BomsieT
JIOTIONTHSAT U
YTOUHATH CBEJICHUS
0 MyOJIUKaLUAX

TaKxke nHpOopMaIHo 00 X yuenbix KBI'Y,
LUTUPOBAaHUH U3 OoJiee MMEIOIINXCS B
4500 poccuiickux PUHIT
JKYPHAJIOB.
6. | HammonanbHasi | OOBeTMHEHHBIN https://H30.pd Hocrym ¢
JJIeKTPOHHAS 3JIEKTPOHHBIH KaTaior AJIEKTPOHHOTO
OuobIMoTEKA (hOHIIOB POCCHICKHAX YUTAJIBHOTO 3ajia
PI'b 6ubMoTEK, CoepKAINH oubmmorexku KBI'Y

4 331 542 >1eKTpOHHBIX
JIOKyMEHTOB
00pa3oBaTENbHOTO U
HAyYHOTO XapakTepa Mo
Pa3IUIHBIM OTPaCIIsAM
3HAHUH

Kpome Toro obydvaromuecss 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 BUAAM CAMOCTOSITEIEHONU PabOTHI

7.5.1 Memoouueckue yxazanus K pabome HA0 KOHCNEKMOM JleKYuu
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B mnpomecce JEKIMOHHBIX 3aHATHHA I1€€COO0PAa3HO KOHCHEKTHPOBATh  Y4EeOHBIH
Mmatepuai. J{ias 3TOro UConb3yroTcs O0IIKe U yTBEpAUBIINECS B IPAKTUKE MTPABUJIA, U IPUEMBbI
KOHCIIEKTUPOBAaHMS JeKIHi. KOHCIIEKTUpOBaHHE JIEKIUMH BEAETCS B CIELUAIBHO OTBEACHHOU
JUIsL 9TOTO TETPajy, KAXKABIA JIMCT KOTOPOM IOJDKEH HMETh I0Js, Ha KOTOPBIX JENAKTCs
IIOMETKH U3 PEKOMEHIOBAHHOW JIMTEPATYPHI, JOMOJHAIOLUIME MaTepUail MIPOCIyIIAHHON JIEKLUH,
a TaKKe IOJYEPKUBAIOIIME OCOOYI0 BaXXHOCTh TE€X MM HHBIX TEOPETHUYECKHX IOJIOKEHHH.
[lenecooOpa3HO 3anKCbIBaTh TEMY M ILIAH JIEKLIIMM, PEKOMEHIYEMYIO JIUTEPATYPy K TeME. 3aluch
pa3eiioB JIEKIIMK JOJKHBI UMETh 3ar0JIOBKH, IIOJ3ar0JIOBKU, KPACHBIE CTPOKHU. I BBIICIICHUS
pa3zenoB, BEIBOJOB, OIIPEIEICHUN, OCHOBHBIX MJEH MOXKHO HCIIOIb30BATh LIBETHHIE KapaHJalln
u ¢nomacrepbl. Ha3BaHHbIE B JIEKIIMU CCBUIKM Ha MEPBOMCTOYHUKU HAJ0 MOMETHTH Ha MOJISX,
4TOOBI TPH CaMOCTOATENBbHOM paboTe HAWTHM W BOHCATh MX. B KOHCIEKTE JIOCIOBHO
3allUCBIBAIOTCS ONPEAENCHUs] IMOHATUH, Kareropuid u 3akoHOB. OcCTanbHOE JOJKHO OBITH
3arycaHo CBOMMH clioBaMu. KaxJoMy cTylneHTy HeoOXOoIuMO BhIpabOTaTh M HCIIOJIB30BAThH
JIOIyCTUMBIE COKpALLEHHsI HauboJee paclpOCTPAHEHHBIX TEPMUHOB U IIOHATHH.

7.5.2 Memoouueckue ykazauus K 1a00pamopHuIM 3aHAMUAM

1. Ilpaktukym no 6morexnonoruu pacrenuii / E.A. Kanamnukosa, M.1O. Uepennuuenko, H.I1.
Kapcynkuna, M.P. Xanunyes. U3x. 3-e, ucnp. u gon. M.: U3a-so PTAY-MCXA, 2014. 148 c.
2. JJabopaTopHBIii TPaKTUKYM IO KYJIbTYpe KJIETOK U TKaHel pactenuii / E.A. Kamanaukosa,
M.YO. Yepenuuuenko, P.H. Kupakocsu, C.M. 3aiinieBa. M.: ®I'BHY «Pocundopmarporex»,
2017. 140 c.

7.5.3 Memoouueckue yxkazanus Kk pabome Hao pegpepamom

Pedepar mnpexacraBiser coOOi COKpallleHHBI Iepecka3 COAep)KaHUs IEPBUYHOTO
JOKYMEHTa (MJIM €ro YacTH) C OCHOBHBIMHU (PaKTHUECKHMMH CBEICHUSMHU WM BbIBOJaMu. Pedepar,
KaKk IpaBWJIO, COCTOMT M3 BBEAEHHUS, B KOTOPOM KpaTKO OOOCHOBBIBAETCS aKTYyalbHOCTb,
Hay4Has W TMPaKTHYeCKas 3HAYMMOCTh W30paHHOW TEMbI, OCHOBHOT'O MaTepHala, COJIepKalero
CYThb NpOOJIEMBl M IyTH €€ pEIICHUs, U 3aKIIoueHHs], rJe (OPMHUPYIOTCS BBIBOJBI, OLIEHKH,
npemioxkenus. OOmmit o0vem pedepara 20 mucroB. Conepkanue pedepata CTyAEHT
JIOKJIa/IbIBAaeT Ha CEeMHHAape, KpYyXKe, HaydyHOM koHpepeHuuu. [IpenBapuTesibHO MOArOTOBUB
TE3UChl JOKIaAa, CTyIEeHT B TeueHHe 7 - 10 MUHYT JOJKEH KpaTKO H3JI0KUTh OCHOBHBIE
NoJIoXKeHHUs cBoei paboTsbl. Ilocie fokiaza aBTOp OTBEYAET HA BOMPOCHI, 3aTE€M BBICTYIAIOT
OMIOHEHTHI, KOTOPbIE 3apaHee MO3HAKOMUIIUCH C TEKCTOM pedepaTta, U OTMEUAIOT €ro CHIIbHbIE
u cnabble ctopoHbl. Ha ocHOBe 00CyxeHHs 00ydaroeMycs BHICTaBISETCSI COOTBETCTBYOIIAsS
OLICHKA.

7.5.4 Memoouueckue ykazanus K camocmosmenbHolu pabome

XamxoxkeBa JI.A., CynmeBa b.M., AxkuzoB A.1O., IlaputoB A.}O. buomorus dyenoseka.
VYyebHoe nocobue. — Hanpunk: Kab.-bank. yu-1, 2018. — 119 c.

8 MarepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCIUINIMHBI
8.1 Tpebosanus k MmamepuarbHO-mMexXHU4YECKOM)Y 0becneueHu

Jlnst peanuzanuu pabodeit mporpaMMbl JUCITUTITMHBI UMEIOTCS CIICIIHAIbHBIC TTOMEIICHHS
JUISL TPOBEACHUS 3aHATHIN JIEKHMOHHOIO U CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U MHAUBUYaIbHbBIX
KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUYHOM aTTECTAllUM, a TAKKE MOMEIICHUS IS
CaMOCTOSITENILHOM pabOThl U MOMEIICHHUS I XpaHEeHUs U MPOPUIAKTHUECKOTO O0CTyKUBAHUS
obopynoBanus. CrienMaibHBIC TTOMEIIECHUS YKOMIUICKTOBAHBI CIIEIUATU3UPOBAHHON MeOETbI0 1
TEXHUYECKUMHU CPENICTBA OOyUeHUs, CIYKalUMHU s TpelcTaBieHuss nHpopmanuu OONbIION
ayAUTOPHH.

Jnsg  npoBeneHus 3aHATUHA  JIGKUMOHHOTO THUIIA UMEKOTCA  JAEMOHCTPALMOHHOE
obopynoBanrue U ydeOHO-HarsiHbIe TocoOus. [lo mucturummae «buosiorusi pa3sMHOXKEHHUS U
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PasBUTHS» HMMEIOTCS TNPE3EHTALMU 10 OTACIbHBIM TeMaM Kypca, MO3BOJSIOMKE Haubosee
3(PEKTUBHO OCBOUTH MIPEICTABIICHHBIN yUeOHBII MaTepHall.
IIpu npoBeIeHUH 3aHATUN UCIIOJIB3YHOTCS:
1. JluyensuonHnoe npoecpammtoe obecnevenue:
- nmponyktel 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 —
Cranmaptabiii Russian Edition. 1500-2499 Node 1 yearEducationalRenewalLicense).
2.C80000H0 pacnpocmpansemvie NPOSPAMMbL:
- Academic MarthCAD License - maTemMaTH4ecKOe MNPOTpaMMHOE OOEeCIedYeHHe, KOTOpoe
MO3BOJISIET BBINOJIHATH, AHAJIM3UPOBATh BAKHEHIINE WHKCHEPHBIE pacueThl U OOMEHHBATHCS
UMU;
- WinZip nns Windows - mporpamm Juist CKaTusi M pacliakoBKH (Hailyios;
- Adobe Reader mist Windows — nporpamma st urenust PDF (daitnos;
- Far Manager - KOHCOJBHBIN (hailIOBBI MEHEIKep AJIsi ONEpallMOHHBIX CHCTEM CEMEHCTBa
Microsoft Windows.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHbL 051 UHBANUOO8 U JIUY C 02PAHUYEHHbIMU
B03MONCHOCMAMU 300POBbS

Jlis CTYAEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI CO3[IaHBI CIieLUaIbHbIC
yCcIOBUSL JUIsl TOJdydyeHHs: oOpa3zoBaHusl. B 1Lensx AOCTYNHOCTH TOJY4YEHHs] BBICLIETO
o0Opa3oBaHus M0 00pa30BaTENbHBIM MPOrpaMMaM HHBAIMIAMHU U JIMLIAMHU C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3/J0POBbsI YHUBEPCUTETOM 00ECIIEUNBAETCA:

1. AnprepHatuBHas Bepcus oduHManpHOro caiita B cetn «UMHTepHeT» I
C1a00BUASILINX.

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

- MPHUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOMIETO OOydaromemycs HEeOOXOIMMYIO TOMOIIb,
IyOnMpoBaHUE BCIyX CIPABOYHON HMH(OpMANMKU O paclUCaHUU Y4YeOHBIX 3aHSATUM; HaIU4ue
CPEICTB JUISl YCHWJICHHS OCTaTOYHOTO 3pCHHS, OpalIeBCKOW KOMIBIOTEPHOH TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBU3YaJbHOTO JOCTylna K HWH(OpManuu, MOporpaMmm-
CHUHTE3aTOPOB PEYH U JAPYTrUX TEXHUUYECKUX CPEACTB MpHUeMa-nepesaun yueOHol nHpopMaluu B
JOCTYIHBIX (OpMax JUIs CTYJACHTOB ¢ HApYILIEHUSIMH 3pEHMS;

- 3a/1aHU JUI BBINIOJHEHUS Ha SK3aMEHE 3aUNThIBAIOTCS] ACCUCTEHTOM;

- TUCbMEHHbIE 3aJ]aHMs BBINOJIHAIOTCS Ha OyMmare, HaJMKTOBBIBAIOTCS AaCCUCTEHTY
00yJaronuMcs.

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

- Ha DK3aMeHe MpPHUCYTCTBYET AaCCHUCTEHT, OKa3bIBAIOIIMH CTYAEHTY HEOOXOAUMYIO
TEXHUUYECKYI0 TIOMOIIb C YYETOM HHAMBHUAYaJIbHBIX OCOOCHHOCTEH (OH NOMOraeT 3aHATh
pabouee MeCTO, MEPeABUraThCsl, MPOUUTATh U OPOPMUTH 33/1aHUE, B TOM YMCJIE 3aMUCHIBAs MOJ
JTUKTOBKY);

- 9K3aMEH MPOBOAMUTCS B MUCbMEHHOMN (opme.

4. Jlnsg VMHBAJIWAOB W JIMI] C OTPAHWYCHHBIMH BO3MOXKHOCTSIMHU 3I0POBBS, MMEIOIINX
HapyLIEHUs. OMOPHO-JIBUTATENIbHOTO arapara, CO3JAaHbl MaTepUaIbHO-TEXHUYECKHE YCIOBUS
oOecrieunBaroIie BO3MOKHOCTh OECHpPENsITCTBEHHOIO JOCTyna oOy4aroummxcs B y4deOHbIe
IOMEIIEHUs, OOBEKTY MHUTAaHUs, TyaleTHblE W Jpyrue MOMEIICHUS YHHMBEpPCHTETa, a TakKkKe
npeOBIBaHMS B YKa3aHHBIX MMOMENICHUX (HAJHMUUe PAaCIIMPEHHBIX JBEPHBIX MPOEMOB, TIOPYIHEH
U JIPYTUX NPUCTIOCOOICHHIA).

- THCbMEHHbIE 3aJ]aHUsl BBIMOJHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
IpOTrpaMMHBIM 00eCrieYeHHEeM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIaHUIO CTY/IEHTAa SK3aMeH MPOBOJUTCS B YCTHOU (hopMme.
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OOyuarommuecs U3 4Kcia JIUI ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3JJOPOBBSI 00€CTIEYEeHBI
3JIEKTPOHHBIMUA 00pa30BaTeIbHBIMU pecypcaMu B (opMax, aJanTHUPOBAHHBIX K OTPaHUYEHUSIM
UX 3/10POBbSL.
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JIucr u3meHennii (10MOJTHEHUIH)

B paboueil mporpaMme AUCHUITINHBI « DTUT€HETUKA»

o HarnpasieHuro moAroToBku 06.03.01 buonorus va 2021-2022 yaeOHbIN 1O

n/n

JuemeHT (myHKT) PII/{

IlepeyeHb BHOCUMBIX
H3MeHeHUil (I0MO0JIHEeHH )

IIpumeyanue

Obcysicoena u pekomMeHO08ana Ha 3aced0anu Kagpeopovl uzuoiocuu, 2eHemuKy U MOJEKYIAPHOU

20 1.

buonocuu
pOTOKOJ Ne OT« __ »
3asedyrowuii kageopoti

A.1O. llapuToB
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Ipunoowcenue 1

Pacnpenesienue 60a/1710B TeKylero U pyoe;xKHoro KOHTPOJIst

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 KoHmponw: 00 24 008 0. 00 8 6. 008 0.
oannos
Omeem na 3 éonpoca om00ol12| om0oo4| om0oo4| om0Ooo4
0. 0. 0. 0.
[TonHb1ii TpaBUIBHBINA OTBET no 12 40. 46. 46.
OayioB
Henonzelii npaBUnbHLIA OTBET 0T 6 710 9 6. or2 03 or2 103 or2 103
0. 0. 0.
OTBeT, cofiepKaluii HETOYHOCTH, OITUOKH ot 0 10 3 6. or0mol or0mol or0mol
6. 6. 6.
Buinonnenue camocmoamensnwix 3a0anuil
om000126. | om0004 | om0O00do4 | om0Ooo4
0.6 4
3. Pybesrcuvtit Konmpoop 00 36 0o 12 o. 00 12 o. 00 12 o.
oannog
TECTUPOBAHUE or 0 o 15 6. or0mo5 | or0 mo 56. or0mo5
6. 6.
KOJIJIOKBUYM ot 0 mo 216. or 0 o 7 or 0 1o 7 or 0 1o 7
6. 6. 6.
4. Hmozo cymma mexyuiezo u pyoescnozo
KOHmMpOns 00 70 00 23 o. 00230 00240
oannos
IlepBoiii 3Tan (0a30BbIii YpOBeHb) — OLICHKA
«yOBJIETBOPUTEJIHHO He MeHee 36 HE MeHee HE MeHee HE MeHee
0. 12 6. 126 126
Bropoii 3Tanm (OpoaBHUHYTBHI ypoBeHn) — | MeHee 70 0.
OIIEHKA «XOPOIIO0) (51-69 6.) | menee 23 6 | menee 23 6 | meHee 24 6
Tperuii 3Tan (BbICOKUI YPOBEHb) - OLEHKA
«OTJIMIHO» He meHee 70 HEe MEHee HE MEHee HE MEHee
0. 23 6. 230 2406
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Ipunooscenue 2

KpnTepnn OIICHKH Ka4veCcTBa 0CBOCHUSA NJHCHMUIIIMHBI

Bannel
N . | Pesynbprar .
(perTHHT OBOI TpeboBanus ypoBHIO cPOPMHUPOBAHHOCTH KOMIIETEHIINI
olCHK) OCBOCHHUS
OOyuaromuiicsi OCBOWII 3HAHUS, YMECHUS H HABBIKM BXOJSIINE B COCTAB
KOMITETCHIINN:
3auTeHo - CIIOCOOHOCTh BIAZETh HAaBBIKAMHU  KCIIOJIb30BAHUS COBPEMEHHOTO
(Ge3 00OpyZOBaHHUS B TOJEBBIX M JAOOPATOPHBIX YCIOBHUSX, CHOCOOHOCTBIO
56-70 IpOLEAYpHl | IPaMOTHO OOOCHOBATH IIOCTABJICHHBIE 33Ja4dl B KOHTEKCTE€ COBPEMEHHOIO
i cla4u COCTOSIHUSL TPOOIEMBI, CHOCOOHOCTBIO HCIIOJIB30BaTh MAaTEMaTHUECKHUE
3ayeTa) METOZABI OLICHHBAHUS TUIOTE3, OOpabOTKH 3KCIEPUMEHTAIBHBIX IaHHBIX,
MaTeMaTHYECKOT0 MOJEIUPOBAHUS OMOJIOTHYECKUX MIPOLIECCOB U aJIeKBATHO
OLIEHMBATh JIOCTOBEPHOCTb M 3HAYUMOCTb IIOJIYYEHHBIX pE3YJIbTAaTOB,
MPeJCTaBUTh WX NIMPOKOH ayauTopun U BecTu nuckyccuro (OI1K-8.3)
3aureHo (¢ | O0yyaromuiics npossisger kommneternuu OI1K-8.3, HO He B TOTHOM 00BEME
36-55 MPOLIEAYPOH | BXOASAIMINX B HMX COCTaB jaercTBui. OOydJaromuiicss MOXeT IOMyCTHTh
i cla4yu HEKOTOpbIE HETOYHOCTH, HErpyOble OIIMOKH, 3aTPyAHATHCS B H3JIOXKECHUH
3a4yeTa) MaTepHala, HO IpaBUJILHO OTBEYaTh Ha 3a/laBacMble MY BOIPOCHI.
MeHee 36
Saia He 3auTeHo | Komnerenumu He copMHUPOBaHBI.
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