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Conepxanue

Ienb 1 3a1a41 OCBOEHMSI TUCLUTUINHBI
Mecto nucuumuibl B crpykrype OITOIT BO
TpeboBaHus K pe3ysbTaTaM OCBOEHUS AUCLMITINHBI
ConepxaHue U CTPYKTypa JUCLHUTLIIMHBI
OneHouyHble MaTepUalIbl JUIsl TEKYILETO U PyOSKHOI0 KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTeCTaluu
Metoauueckiue MaTepualbl, ONPEAEISAIOUINE MPOLEAYpPbl OLIEHWBAHUS 3HAHUH,
YMEHH, HaBBIKOB U (WJIH) OTbITA IE€ATEIbHOCTH
Y4ebHo-MeToInuecKoe obecneueHne JUCIUTUTUHBL
MatepuanbHO-TeXHUUYECKOE 00ecTieyeHIe TUCIUTUIMHbI
JIuct u3mMeHenui (onoaHeHui) B paboueil mporpamMme JUCIUTUTHHBL
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1 Heﬂb M 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

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

3agaum OCBOCHUS AUCIUTUIMHBL:

1. M3yyeHue MeXaHM3MOB SIHUICHETUYECKOM HACIEJCTBEHHOCTH M HW3MEHYMBOCTH B
COOTBETCTBUHM C COBPEMEHHBIM Pa3BUTHEM W JOCTHKCHHSIMH B O0JIACTH TCHETUKH U
MOJIEKYJISIPHOI OMOJIOTHH.

2. @opMHpOBAHHE HAYYHBIX MPEJICTABICHUNA O CBSI3U SIHUTCHETUYECKUX SBJICHUH C
nporeccamy OMOJIOTUYECKOM SBOTIOIHH.

3. BbipaOoTka HaBBIKOB 3KCIIEPUMEHTAIBLHOTO MOJYUYEHHUS JAHHBIX O MPOIEccaxX Perysiuu
reHeTUYECKON nH(OopMaLny, a TaKXKe UX UHTEPIPETAIUU U 00bICHEHUSI.

2 Mecro aucuuimiiuibl B ctpykrype OIIOIT BO

JucuunimHa OTHOCUTCA K BapuaTMBHOM dacTtu ydeOHoro miuaHa b1.B.J[B.03.02,
npernojaeTcs B TeYCHHE 6 cemectpa Ha 3 Kypce. [l OCBOCHHS AMCIMILIMHBI HEOOXOIUMBI
3HaHHUA KaK M0 TeHETUKE M MOJIEKYJISIpHOU Ouosoruu. B cBoro ouepenb, CBEACHUS AUCHUTIINHBI
«ONUTeHETUKA» COCTABISIIOT TEOPETUYECKYID OCHOBY JUIsI YCBOCHHMS Marepuaia 1o
TICUXOT€HETHUKE ¥ TeHHON MHKCHEPHH.

3 TpeOoBaHusA K pe3yJabTaTaM OCBOEHUS JUCHUINJINHBI

IIponiecc u3ydyeHus AUCUUILIMHBI HAlpaBjieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIIEAYIOIUX

komrereHmii B cooTBeTrcTBUU ¢ OI'OC BO um OIIOII BO no manHOMY HampaBJICHHIO
HOJTOTOBKH:
INKC - 3.2. CnocobOeH aHanM3MpOBATh HAy4YHBIC JaHHBIC, PE3yJIbTAThl SKCIIEPUMEHTOB M
HaOJr0IeHUH, OCYLIECTBIIATh BBHIOOpP crocoba mpescTaBieHnus MHPOPMALUU B COOTBETCTBUH C
MOCTaBJIEHHOW 3ajjauei, OCYIIECTBIATh MOUCK MHpOpMAIMK B 0a3ax JaHHBIX, KOMIIBIOTEPHBIX
ceTsax, paboTaTh ¢ Hay4HOH JUTEpaTypol, MPOBOAUTH MCCIEJOBAHUS COTJACHO CHEIMAIbHBIM
METOJIMKaM, IPOBOJAUTHh MaTEMaTHUECKYI0 00pabOTKy pe3yibTaToOB, OCYIIECTBISATh OCTPOEHUE
MaTeMaTHYECKUX Mojeield OHOJIOrMYecKHMX CHCTEM, INPUMEHATh IOyYeHHbIE 3HAHHUS 110
MHTEPIIPETAllMU PE3yIbTAaTOB MOJEBbIX M JIAOOPATOPHBIX MCCIIENOBAaHUN B 00JACTH M€HETUKH U
CEJIEKIINH.

B pe3ynprare 0CBOCHMS AMCIUIUIMHBI CTYIEHT JTOJKEH:

3HATBh 3aKOHOMEPHOCTH SIUT€HETUYECKON HACIIEICTBEHHOCTH U U3MEHYMBOCTH.

YMeTb OOBSCHATH, ONUPAsACh Ha JaHHbIE COBPEMEHHOW OWOJOTHH, MEXaHU3MbI

PErysiliMK SKCIIPECCUM FeHETUYECKON HHPOpMAIIH.

Baagers MMPOKUM CIEKTPOM MOJIEKYIISIPHO-TEHETUYECKUX METOJIOB.

IIpuoGpecTn OonbIT AEATENBHOCTH IO IUIAHUPOBAHUIO, TIOCTAHOBKE JKCIIEPUMEHTA B
00J1aCTH  MOJICKYJSIPHO-TCHETUYECKUX  UCCIEAOBAaHUM, C TOCIEAYIOUIMM aHaJU30M H
MHTEPIPETALMEN OJYYEHHBIX PE3yIbTaTOB.

4 Conep:xaHue U CTPYKTYpPa AUCHMILIMHBI, lepeYeHb OLlEHOYHBIX CPeICTB H
KOHTPOJIMPYEMBIX KOMITEeTCHIH I

Tabmuma 1

Conepxanue IMCUMILTHHBI

Ne \ HaumenoBanue \ Conepxanue pasgena Kon \ <DopMa|




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, JIMHAMUYEeCKHH «MOTYaAIIIHI
XpOMATHUH, SliepHas opranusaius,
[Tpuonsr). «Knro4dm» OT TEHETHKU U
6uosoruu passutus. IHK B
COMaTHYECKUX KIIETKAX

opranusma. Pois MetunupoBanus
JHK. Poxbs xpomaTuHa.
B3anmocss3p

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

snureHeTuku. OnpeneneHne
SMUTE€HETUKHU. XpOMaTUHOBAs
Marpuua. bonee

BBICOKHE YPOBHH OpPTraHHU3aLUU
xpoMartuHa. Paznuane Mexay
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
MHOroknetouHsiM. Polycoth n
Trnlllorax.

WHAKTUBALUs X-XPOMOCOMBI U
(haKynbTaTUBHBINA TETEPOXPOMATHH.
PenporpamMmmupoBanue KI€TOUHOU
cynbObl. Pak. Dnurenernyeckuii
KOHTPOJIb.

OCHOBHBIE BOIIPOCHI B
SIUTEHETUYECKUX MCCIIEIOBAHUSIX.

IIKC-3.2

3, K,
PK, T

Paznen 2

Mexanuzmbl
JMUTECHETUKHN

I'MCTOHBI M aLETUIIMPOBAHUE UTPAIOT
PETYISATOPHYIO POJIb B
TPAHCKPUILUU. ALIETUITUPOBAHUE U
JiealleTUIINPOBaHUE.
docdopunupoBaHue.
Metunuposanue (MeTtunupoBanue
JIM3UHOB, /leMeTunupoBanue
JIM3UHOB, MeTrinpoBaHue
apruHuHOB). JleMMUHUpPOBAHHUE.
YO6uKkBUTHIIMPOBaHNE/ 1€yOUKBUTHIIN

[IKC-3.2

2139 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.
3amelleHne THCTOHOBBIM BapUaHTOM
H3.3 B akTUBHOM XpOMAaTHHE.
®dochopunupopanue H2AX B
penapanuu AByHUTEBBIX Pa3pblBOB
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.
OnureHeTHyecKas perysanus
permukannu JJHK, penapanuu n
tenomep (MHuImManms 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 DYKApHOT.
enTpomepHble
MOCIIEZI0BATEIBHOCTHU 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
Merornueckuit apaiB (Hapymurens
cerperanuu (Segregation Distorter) y
camnoB Drosophila. YTeps
OTIIOBCKOH XPOMOCOMBI Yy Sciara u
KapTUPOBAaHUE pearupyroero
3JeMEHTa. Y Teps OTLOBCKHUX
xpomocoM y Nasonia. B3nytue 10 y
KYKYpPY3bl — POJIb
[10CJIe/10BAaTEIbHOCTEH,
COOTBETCTBYIOIIUX
reTepOXPOMATHHOBBIM «B3AYTHIM,
B 00JIETYE€HUH PACXOXKACHUS
xpomocoM B meiiose I). CaiineHcHHT
reHoB HecnapeHHbIMH JIHK B mefiosze
(MeitoTnueckuii caillIeHCHHT
HecrmapenHoi JIHK B melioze y
Neurospora. CaiiieHCUHT
ACHHAICHBIX XPOMOCOM Y MBIIIIH.
JuchyHKIMS TOJIOBOM XPOMOCOMBI Y
Drosophila)

Pa3nen 3

YactHasg
SIUT'E€HETUKA

Schizosaccharomyces pombe:
opranusMm (CailleHCUHT XpOoMaTHHA y
S. pombe oTiHMUYaeTCs OT TAKOBOTO Y
S. cerevisiae. I'eHBI, MOMEIICHHEIC B
HEHTPOMEPHI IPOOSHKOBBIX
JIPOXOKEH, CallJIEHCUPOBAHBI.
LlenTpomMeps! APOOSHKOBBIX
JIPOKIKEN COCTOSIT U3 Pa3HbIX
reTepOXPOMATHHOBBIX U
IEHTPATLHBIX KHHETOXOPHBIX
OMeHOB. LleHTpoMepHbIe BHEIIHHE
MTOBTOPHI O€3 MOCTOPOHHEH TTOMOIITH
JIeNal0T BO3MOXKHOM COOPKY
«moigaiero» xpomatuna. PHK-
uHTep(epeHIus HanmpaBIseT cCOOPKY
«MOJTYAIIET0» XPOMAaTHHA.
Tpanckpunius 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, UMEIOIIasi KaKk
T€HETUYECKHUE, TaK U
SMUTEHETUYECKUE ACTICKTHI.
HccnenoBanus penukros RIP
[103BOJIUJIO IPOHUKHYTh B KOHTPOJIb
MerunupoBanus JJHK.
«[Tonasnenue» (quelling).
MeHoTHYEeCKUM CalICHCHHT,
OCYULIECTBJISIEMbIN HECITAPEHHOM
JHK (MSUD). Bepositabie QyHKIIH
U IIpaKTUYeCcKoe ucnosb3zoanue RIP,
«momasieHus» u MSUD).
[IpeumyiiecTBa NCHOJIb30BaAHUS
pacTeHUM B SIIUTEHETUICCKUX
HCCIeA0BaHUAX

(CxonacTBO pacTeHUM U )KUBOTHBIX TIO
opranuzanuu (3mu)reHoma. Pactenus
MPEAOCTABIISAIOT JIOTIOTHUTEIIbHBIC
HaIpaBJICHUS SIUTEHETUYECKUX
nccnenoBanuil. Pactenus nydie
BBIHOCSIT HEKOTOPBIE
METOJ0JIOTUUECKHUE

MaHUIYJISIUU, KOTOPBIE OYEHb
TPYJIHO MPUMEHUMBI K
MJIEKOITUTAIOIIHUM.

HccnenoBanue pacTeHH! BHECTO
caMbI¥ 3HAUYMMBII BKJIA]I B
SIUTEHETHUKY).

MonexynsapHble KOMIOHEHTHI
XxpomaTHHa y pacteHuil (Perynstopsl
MetunupoBanus JJHK y pactenmii.
depMeHTH MOAN(DUKAITITN THCTOHOB.
Jpyrue 6enku XpoMaTHHA).
MomnexynspHble KOMITOHEHTHI ITyTeH
onocpenoBanHoro PHKi
caitnencunra (Beipa6orka PHKi-
3aBUCUMOTIO




caineHcunra y pacreauit. [1yts 1:
CBSI3aHHOE C TpaHCT€HAaMU
MIOCTTPAHCKPUIILIUOHHOE U
MHIYLIUPOBAHHOE BUPYCAMU
3amarunBanue renoB (PTGS/VICS).
[lyts 2: perynsauus pa3BuTUs
pactenuit miPHK u tpanc-
neiicrpyromumu siPHK. ITyts 3:
CBSA3aHHBIN C TPaHCT€HAMU
TPAHCKPUIILIMOHHBIN CANJIEHCHHT,
HanpasisieMoe PHK metunupoBanue
JAHK u o6pazoBanue
reTepoXpOMaTHHA).
OnureHeTHyYecKas perysnus 6e3
yuactusa PHK. Mexanusm kiieTouHon
namsatu (I'unoresa. Jlanuele o
HacJeAyeMbIX MaTTepHax
MetunupoBanus. [lognepxxuaromas
JHK-metuntpancdepasza
MiekonuTammux ). [Ipoucxoxaenue
natrepHoB Metuinposanus JIHK (De
novo metuinpoBanue IHK y panaux
sMOproHOoB. OTKpBITHE de Nnovo
metuntpancdepas. OctpoBku CpG u
narrepHsl Metuauponanus JTHK.
JluHaMuueckue U3MEHEHUs B
narrepHax metunupoBanus JJHK B
X0JI€ pa3BUTHsL. AKTHUBHOE
JEMETUIIMPOBAHNE 3UTOTUYECKOTO
OTLIOBCKOI0 reHoma. Uro 3ammmaer
octpoBku CpG 0T METUIIMPOBAHUS
JHK. Ilepexnrouaercs nu
Metunuposanue JTHK cTtpykrypoii
xpomatunaa? Poinp SWI/SNF-
MOI00HBIX OEIKOB peMOJIEINHTa
XpomatuHa). Perymnsamus sxcnpeccuu
reHoB metmirpoBanneM JJHK
(Pannue nannsle. UnTepdepenus
CO CBS3bIBAHUEM
TPaHCKPHUILIMOHHOTO (hakTopa.
[Iputsxenue 6enKoB,
cBsa3bIBarouxcs ¢ Mmetui-CpG.
MeCP2 u cunapom Perra. MBD2
OIIOCPEYET 3aBUCSILYIO OT
METUJIMPOBAHUS PEIPECCUIO
TPAHCKPHUIIIKH ). MeTuInpoBaHue
JIHK, myTanuu 1 cTabMIIbHOCTb
xpomocoM (MetunupoBanue JIHK u
myTtauuu. Metunuposanue JTHK u
HECTaOUILHOCTH XPOMOCOM).
bynymue HanpaBneHus
uccnenoBanuii (PakTopsl BHEMIHEH




Cpelbl, UHAYLUPYIOLIUE

Mopynsust 00paTHMBIX

SIUTCHCTUNUYCCKHNEC N3MCHCHMU .
DONUreHeTHYeCcKass HeCTaOMIIBHOCTh U
KOMILIEKCHBIE 3a00JIEBAHMS.

SIUTEHETUYECKUX COCTOSIHUM )

Tabauua 2

CTpykTypa ANCHHUILIMHBI

OO01mmast Tpy10€MKOCTh TUCIUTUTHHBI COCTABISIET 3 3a4eTHHIX equHUIbI (108 qacoB)

Bun paboThl TpynoeMKOCTb, 4aCOB
6 cemecTp Bcero
OO011asi TPY10€eMKOCTh 108 108
KonTakTHas padora: 51 51
Jlexumn (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
TemaTHuyeckuil NJ1aH JeKIUH
No Tema Jluteparypa
OnHUreHeTuka: oT
1 ABICHHA K 001aCTH 1. Cvupnoa A.B. ®usnonorus
Hayku. Uctopus o .
yesoBeka [DIeKTpOHHBIA pecypc] :
SIMUT'CHCTHUKHU.
yueOHO-MeToInYecKoe  rocobue
OcHOBHbIE 6
D) HOHSTHS Als JabOpaTOPHO-PAKTHYECKHX
S — 3aHSATUH U CaMOCTOSITEIBHOM
Moaugukarun padorer / A.B. CwmumpHoBa. —
3 XpOMaTHHA U OnekTpoH. TekcToBBIE TaHHBIC. —
MEXaHU3M MX HabepexHbie YenHsl:
JeHCTBHS. HabepexHouenHUHCKHMA
4 BapuanTsl rOCy/IapCTBEHHBIN MEAarOrnYeCKuit
T'MICTOHOB. yHuBepcuteT, 2014. — 98 ¢. — 2227-
OnureneTHyecKas 8397. -  Pexum  jgocryna:
5 peryJInms http//www.iprbooksshop.ru/49942.
XPOMOCOMHOTO HACJIEIOBAHMSI.
TounG html
PHOBI Kk 2. HopmanbhHas ¢buznonorus.
6 MOJIeJIbHbIE OOBEKTHI
IHICHETHKE IIpaktukym. Ilon pen. K.B.
YT T ———— CynakoBa. — M. Men. unbopm.
7 peryIsHs y areHrctso, 2015.
pacTeHHH.
8 MerunpoBanue

10




JAHK'y
MIJICKOIIUTAIOIINX.

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

4.3 JIaGopaTopHbie padoThI

Tabmauua 4
TemaTnveckuii MIaH J1a00paTOPHBIX padoT
No Kozn-
Ne JIP 3 HaumeHnoBanue 1a00paTopHBIX padboT BO
pasznena
4acoB
3HAKOMCTBO C MpHOOpaMH IMOJHOTEHOMHOI'O CEKBEHHPOBAHUS H
1 1 UJeHTU(DUKAITIN OCIIKOB. 5
) 1 Mertoibl aHaNMM3a HKCIPECCUU TEHOB. 6
3 ) MeTtop! aHaNM3a TPAHCKPUIITOMOB. 6
4 2 DKCrepuMEHTAIbHOE OCBOCHHE aHAIM3a MOJU(UKALIUY T€HOB. 6
BoisiBeHHE y4acTKOB T'€HOMOB IOABEPKEHHBIX METUIMPOBAHMUIO,
S 3 alleTUWIMPOBAHUIO U TNIMKO3UIMPOBAHUIO. 6
6 3 IIpakTnyeckoe ocBoenne Mero0B ananuza PHK. 5
Hmoeo: 34
4.4 CamocTosiTe/IbHOE H3yYeHHEe Pa3/ies10B JUCHUIINHBI
Tab6muna 5
TemaTu4ecKuii NJIaH CAMOCTOSATEIbHON PadoThI
Ne
pasena Bonpocel, BEIHOCHMBIE Ha CAMOCTOSITENIBHOE U3yUEHUE Kon-Bo yacos

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 FeTepOXpPOMATHH.
PenporpamMMupoBaHue KI€TOYHON Cyap0bI. Pak. DnureneTnyeckuit
KOHTPOJIb. OCHOBHBIE BOIPOCHI B SITUTEHETUIECKHUX MCCIIeIOBAHMSIX.

Tewmbl B Mogudukanusx (I'ucronossiit kog, [lartepHs
Moaudukanuii, I3MeHeHus B CTPYyKType XpoMaTrHa, CBsI3aHHbIC
C aKTHBAIMCH TPAHCKPHUIIITUU U 3JIOHTAIIHCH).

®ochopunmpoanre H2AX B pemapanuu JByHUTEBBIX pa3phIBOB
JHK. H2JIZ B peryanpoBaHUM 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 PEarupyromero aeMenTa. Y Tepst
OTIOBCKUX XpoMocoM y Nasonia. Bagytue 10 y Kykypy3sl - poib
MOCIIeA0BATENIbHOCTEN, COOTBETCTBYIOIINX FeTEPOXPOMATHHOBBIM
«B3IYTUSMY, B O0JIETYCHUH PACXOXKIICHHS XPOMOCOM B Meiiose I).
Caiinencunr reHoB HecniapeHHbIMU JJHK B Mefioze (MeitoTnaeckmii
caitnencunr HecriapeHHo# JJHK B mefioze y Neurospora. CaitneHcHHr
ACHHATICHBIX XPOMOCOM Y MbITIH. JIucyHKIHS TIOT0BONH 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 © OCOOCHHOCTH
opranu3ma (Metunuposanue JJHK y Neurospora. RIP - cucrema
3alIUThl FTEHOMA, UMEIOIIAsl KaK TeHETUYECKHE, TaK M SIIMT'€HETHUECKHIE
acniekTsl. UccnenoBanus penukroB RIP mo3Bonuno npoHUKHYTH B
koHTpoJib MeTrnupoBanus JJHK. «[lonaBnenue» (quelling).
MeiioTndeckuii caitlIieHCHHT, OCyIecTBIsgeMblif HecriapeHHor JIHK
(MSUD). BeposiTHbIe GyHKIIUH U IPpaKTHYECKOE Hcnoiab3oBaHue RIP,
«nogasneHus» u MSUD).

MosnekynsipHble KOMIIOHEHTHBI TyTel onocpenoBanHoro PHKi
caitnencunra (Bsipabotka PHKi-3aBucrMoro caiijieHcHHTa y pacTeHUH.
ITyTs |: cBA3aHHOE C TpaHCTEHAMU TOCTTPAHCKPHIILIMOHHOE U
WHIyIIMpOBaHHOE BUpycaMu 3amanunBanue reHos (PTGS/VICS). Ilyte
2: perymsinus pazutus pactennii miPHK u Tpanc-pelicTByrommmMu
siPHK. I1yTs 3: cBs3aHHBIH ¢ TpaHCT€HAMHU TPAHCKPHITITMOHHBIH
caiinencunr, Hanpasisiemoe PHK merunuposanue JIHK u oOpa3opanue
reTepoxXpoMaTHHa). DnureHeTnyeckas peryisimus 6e3 yqactus PHK.

[Ipursoxenue 6enkoB, cBs3piBaronuxcs ¢ MetTwi-CpG. MeCP2 u
cunapom Perra. MBD?2 onocpenyeT 3aBUCSIy O OT METUIMPOBAHUSA
penpeccuro Tpanckpummn). Metunmupoanue JJHK, myTarun u
ctabunbHOCTH XpoMocoM (Metunuposanue JJHK u myTammn.
Mermnmupoanue JJHK n HecTabmibHOCTE XpoMocom). Bynymiue
HanpasieHus uccnenoBannii (DakTopbl BHELTHEH Cpeibl,
WHAYIUPYIOIINE JIUTeHETUYECKUE N3MEHEHNS. DTTUTreHeTHIeCKas
HECTaOMIIBHOCTD 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. DnureHeTuxka: orT siBjieHUs K 00;1acTH HayKu. icTOpus 3NMUreHeTHKH.
1. JHK B comatnueckux KIeTKax OopraHu3Ma.

2. Ponbs metunupoBanus JJHK.

3. Posib xpomaTuHa.

Tema 2. OcHOBHBIE IOHATHS YMUTEHETHKH.

1. I'eneTnka vs. DIMreHETHKA.

2. MoaenbHbIE CUCTEMBI TSI U3YUYECHHUSI STTUT€HETUKH.
3. OnpeneneHue SMUTeHETUKH.

Tema 3. Moandukanuu XxpoMaTHHA ¥ MEXaHU3M HX JeHCTBHUS.

1. PerynslTopHasl POJIb TUCTOHOB U alICTUJIIMPOBAHUSA B TPAHCKPHUIILINH.
2. AueTunupoBaHKe U J€aleTUINPOBaHUE.

3. ®ochopuinpoBaHue.

Tema 4. BapyaHTbl THCTOHOB.

1. YnakoBka JIHK apxutekTypHbIMH OeKaMu.

2. DyKapruOTUYECKHE KOPOBHIE TUCTOHBI.

3. OTknaapIBaHUE OCHOBHOW Macchl TMCTOHOB nocie permukanun JTHK.

Tema 5. Jnureneruveckasi peryJsiiusi XpOMOCOMHOTI'0 HACJIeJOBAHUS.
1. XpoMocoMHasi HacIeICTBEHHOCTb.

2. Onurenerndeckas perymsuusa pernkauuu JJHK, penapanuu u renomep
3. DnureHeTHyeckas peryasluus UACHTUYHOCTU U QYHKIIMH LIEHTPOMED

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

Tema 7. JnureHernyeckas peryJisiliusi y pacTeHuii.

1. IIpenMy1iecTBa UCIOIB30BAHNS PACTEHUHN B SIIUTE€HETUYECKUX MCCIIETOBAHUSX.
2. MonekynsipHble KOMIIOHEHTBI XpOMAaTHHA y PACTEHUH.

3. MonexynsipHbie KOMITOHEHTHI myTel onocpeaoBanHoro PHKi caitnencunra.

Tema 8. Mernsmposanue JJHK y Mmiekonuraommx.
1. MexaHU3M KJIE€TOYHOI MaMATH.
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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, ecaM oOydarouuiics: 1) MOTHO W3NaraeT U3y4eHHBIH MaTepua, 1aéT
IPaBUJIbHOE ONPEEICHHOE OMOJIOrMUECKUX OHATUH; 2) 0OHapyKUBaeT IOHUMaHUEe MaTepuaa,
MOET 000CHOBATh CBOU CY)KJCHHS, IPUMEHUTH 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOANMBIE
IPUMEPBI HE TOJIBKO M0 YY€OHHKY, HO U CaMOCTOSITEIIbHO COCTaBJICHHbIE; 3) U3j1araeT MaTepual
IIOCJIEZI0BATENBHO U IIPABUIILHO C TOUKU 3pEHUSI HOPM JIMTEPATYPHOTO SI3bIKA.

3 ofanna, craBUTCA, €CIM OOydYarOIIMKCSA MA€T OTBET, YIOBJICTBOPSIONIUNA TEM XKe
TpeOoBaHUAM, YTO U 17 Oama «4», HO ormyckaeT 1-2 omrOKH, KOTOphIE caM K€ UCIIPABIISET, U
1-2 HepouéTa B 1OCIEI0BATEIBLHOCTH U S3bIKOBOM 0(OPMIIEHUH U3J1araeMoro.

2 fanna, craButCs, eciay oOydaronmiics 0OHApy>KUBAET 3HAHWE U TIOHMMAaHUE OCHOBHBIX
HOJIOKEHUH TaHHOM TeMbl, HO: 1) M3/araeT MaTepuall HENOJHO M JIONyCKaeT HETOYHOCTH B
OIpe/IC/IEHU MOHATUM; 2) HE yMEET NOCTAaTOYHO IIyOOKO M JI0Ka3aTeIbHO OOOCHOBAaTh CBOU
CYXJIEHUS U NIPUBECTH CBOU NMPHUMEPHI; 3) U3JIaraeT MaTepuall HeoCIeI0BATEIbHO U JJOIYCKaeT
OIIMOKH B SI36IKOBOM O0()OPMIICHUH H3JIaraeMoro.

Mmenee 2 0annog, CTaBUTCA, €CIU OOydaroluiicss oOHapyXXHBaeT He3HaHHE OOJbLICH
4yacTH COOTBETCTBYIOILEIO pa3jieia H3y4aeMoro Marepuajia, [JOIycKaeT OIMOKH B
dbopMynupoOBKe.

5.1.2. Ouenounvie mamepuanvl 011 6bINOJIHEHUA peghepamos (Konmpoaupyemovle
komnemenyuu I11IKC —3.2):

Ipumepnvie membl peqbepamoe.‘

1. MonenbHble O0BEKThI STUT€HETUKH.

2. CaltJIeHCHHT — 3IUTeHETUYeCKasi PEerpeccusi MPOTKEHHBIX (ParMEHTOB XPOMOCOM.
3. CriocoOsl BeIsiBIeHUS MalbIxX peryiasTopHelx PHK u ux mMumenei.

4. ®akToph! ONpEAEICHUS JIOKAIU3ALUN OPUKHUHOB.

5. Merunupoanue JJHK u mumropunoTeHTHOCTS.

6. IIpuoHHBIE CETH.

7. CriocoObl MOJTy4€HHUsl YCIOBHBIX MyTaIUil.

8. DNUTreHeTHYECKOE MPOrPaMMUPOBAHNE T€HOMA TI0JIOBBIX KJIETOK YEJIOBEKA.

9. IloBenneHne XpOMAaTHHOBBIX METOK BO BPEMsI MUTO3a.

10. buBaneHTHBIE TOMEHBI XPOMATHHA TUTFOPUIIOTEHTHBIX KIIETOK.

Tpebosanus k pechepamy

O6muit 066éM pedepara 20 nucroB (mpudt 14 Times New Roman, 1,5 urTepBan).
[Tonsa: BepxHee, HUXKHEe, MpaBoe, JieBoe — 20 MM. AG3anHblif oTeTyn — 1,25; PUCYHKHM TOMAKHBI
CO3/1aBaThCsl B LMKIMYECKUX  pEJaKTOpax WIM Kak pHCyHOK  Microsoft Word
(crpynnupoBaHHblif). TabGnuubl BBIMONHATH TaOMMUHBIMH  sueiikamu  Microsoft Word.
CkaHupOBaHHE DPHUCYHKOB M TaOJMIl He JomyckaeTcs. BelpaBHMBaHHME TekcTa (MO IIUpUHE
CTpPaHUIbI) HEOOXOJMMO BBINMOIHATh TOJBKO CTAHAAPTHBIMH CIOCOOAMH, a HE C TMOMOIIBIO
npobesnoB. Pazmep Tekcta B pucyHkax M Tabmuuax — 12 kerib. OOs3aTeNbHO HAIWYHE:
coJiepkaHusl (CTPYKTypa paboThl C yKa3aHHEM pa3JielioB M UX HadalbHBIX HOMEPOB CTPAHHULL),
BBEJICHUS (aKTYaJIbHOCTh TEMBI, 11€JIb, 3aJ1a4l), OCHOBHBIX pa3/iesioB pedepaTa, 3aKimoueHus (B
KpaTKOM, PE3IOMHUPOBAHHOM BHUJE OCHOBHBIE TIOJIOKEHHSI pabOThl), CIMCKa JIMTEPATyphl C
YKa3aHWEM KOHKDETHBIX HCTOYHHKOB, BKIIOYas ccbUlkM Ha MHTepHeT-pecypcbl. B Tekcre
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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, €CIIM BBIOJHEHBI BCe TPEOOBAHUS K HAMHCAHUIO U
3ammrTe pedepara: o003HaYeHA mpoliieMa W O00OCHOBaHA €€ aKTyalbHOCTh, CHIENaH KpaTKUH
aHaM3 Pa3IMYHBIX TOYEK 3PEHHS Ha pacCMaTpUBAEMYI0 MpPOOJIEeMYy M JIOTHYHO H3JI0XKEHa
COOCTBEHHAsi MO3UIHS, CHOPMYIHUPOBAHBI BBIBOJBI, TEMa PACKPHITA TOJHOCTHIO, BBIICPIKAH
00beM, COOMIOZCHbI TPeOOBaHUSI K BHEUIHEMY O(GOPMIICHHIO, JaHbl MPAaBHIbHBIC OTBETHI Ha
JIOTIOJTHUTEIbHBIE BOMPOCHL. OOYyYaroIIUiCs TNPOSBHI HHHIUATHBY, TBOPUYECKUH TOAXO]I,
CIOCOOHOCTH K BBIITOJHEHUIO CIIOKHBIX 33/1aHUH, OpPraHU3allMOHHBIE CTIOCOOHOCTH.

«Xopowoy (3 Gana) — BBIIOJHEHBI OCHOBHBIE TpeOOBaHUS K pedepaTy U ero 3aiiuTe
BBINOJIHEHBI, HO TPU 3TOM JOMYIICHBl HEJOYETHl. B YacTHOCTH, MMEIOTCS HETOYHOCTU B
U3JI0KCHUU MaTepuaia; OTCYTCTBYET JIOTMYECKas IOCIEI0BAaTeIbHOCTh B CYKICHUSAX; HE
BBIJIEpKaH 00BEM pedepara; MMEIOTCA yIylmeHus B O(OpMIICHHWH; Ha JIOTOJHUTEIbHBIC
BONPOCHI MpU 3alUTE AaHbl HEMOJHbIe OTBeThl. OOydarommiics AOCTATOYHO MOJHO, HO 0Oe3
WHHUIMATHBBI M TBOPYECKMX HAXOJOK BBITIOJIHMI BO3JIOKEHHBIE HA HETO 3aauH.

«Yooenemeopumenvnoy (2 0anna) — UMEIOTCA CYUIECTBEHHBbIE OTCTYIUICHUS OT
TpeboBaHuii Kk pedepupoBaHuio. B wacTHOCTH, TemMa OCBEUICHA JHUIIb YAaCTHYHO; JIOMYIIEHBI
(dakTHUecKkue omMOKH B COJepKaHUU pedepara Uiy Mpu OTBETE Ha JONOJIHUTEIBHBIC BOIIPOCHI;
BO BpeMs 3allUThl OTCYTCTBYeT BbIBOJ. OOydJaroumuiics BBIIOTHII OOJBIIYID YacTh
BO3JIOKCHHOM Ha HEro paboThl. J{oMyIeHb! CyIIeCTBEHHBIC OTCTYILICHHS.

«Heyoosenemsopumenvnoy (Menee 2 OauioB) — Tema pedepata HE pacKphITa,
0oOHapyXHUBaeTCs CYHIECTBEHHOE HEMOHUMaHue MpobyieMbl. OOydaromuiics He BBHIIOIHUI CBOU
3a[1a4i WM BBITTOJTHIII JIUIIB OT/ICJIbHBIC HECYIIECTBEHHBIEC TOPYYCHHS.

5.2. Ouenounvie mamepuansl 014 pyoexncnoz0 KOHmMpO.
Py0e:xxHbIli KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISETCS Ha KOJUIOKBUyMax u
KOMIIBIOTEPHBIX TECTUPOBAaHUAX. B TeueHne ceMecTpa NpOBOIUTCS mMpu MaAKux KOHMPOIbHbIX

Meponpuamus no 2paguxy.

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

Tunosvie 6dpuarmysl 60npoco6 Ha KOJIJI0OKeUym.

. XpOMOCOMBI: CTPOECHHE U THUIIHI.

. Yposuu ynakoBku /JHK B xpomocomax.

. 'ucroHoBbIE OETKU.

. 'ucTOHOBBIN KOJI.

. BapuaHTbl THCTOHOB.

. CTpyKTypa HyKJI€OCOMBI.

. Monudukarus TuCTOHOB.

. Ponb rerepoxpomaTtuHa a 00pa3oBaHUU MPOCTPAHCTBEHHOM CTPYKTYPHI sApa.
. OcoOble TUTIBI XpOMaTHHA.

0. MetunupoBanue u nemetunupoanue JJTHK.

Kpumepuu oyenxu pesynbmamos Kouiokeuyma.
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«Omauunoy (7 OaJIOB) - CTaBUTCS 32 paboTy, BHITOJHEHHYIO TOJHOCTBIO 0€3 OLIMOOK U
HEJI0YETOB; OOYUAIOIIUICs IEMOHCTPUPYET 3HAHKE TEOPETUYECKOTO U MPAKTUUECKOTO Marepuala
0 TeMe KOJUIOKBHYM.

«Xopowoy (5-6 OauioB) — cTaBHUTCS 3a pabOTy, BBINOJHEHHYIO TOJHOCTHIO, HO IPH
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 Oamna) — craBuTcs 3a paboOTy, €cilM OOydJarOIIUKCS
MIPaBUIIBHO BBIIOJHUI HE MeHee 2/3 Bcel paboThl WM JIOMYCTHIT He 0osiee 0THOW TpyOol 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 mamepuainsl 0711 KOMRbIONMEPHOZO0 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) QHAJIOTHS;

T) aHaJIN3.

2. Cuna, komopas obycnasnugaem 08uiCeHue pacmeopumeins yepe3 nowynpoOHUYAemyo
MeMOpaHy, Ha3bIBAETCSI:

a) nudgdy3noOHHOE J1aBIICHHUE;

0) OCMOTHYECKOE JIaBJICHHC;

B) MaplLualbHOE J1aBJICHUE;

T') THAPOCTATUYECKOE JaBICHHUE.

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

0) roMOJIOTHS;

B) PEOYKIIMOHU3M;

T) aHAJIN3.

4. Obwee Konuuecmeo Kposu 6 Opeanu3Me 4elo6eKd 6 HOpmMe COCMasisienm:
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 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 omHoCUmenIbHoe 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) pH BO3pacTaHUM 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 11;

r) 7-8 .

10. Adpenanun u sazonpeccun AGIAIOMCAL:

a) pakTOpamMu CBEpPTHIBAHUS,

0) pakTopamMu MPOTUBOCBEPTHIBAHUS;

B) QaHTHKOATYJITHTAMH TPSMOTO JICHCTBUS;
T') aHTUKOATYJITHTaMU HEMPSIMOTO JICHCTBUSL.

I{pumepuu OYECHKU KOMNbIOMEPHO2O0 meCmupoearusl.

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

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

«Yooenemeopumenvroy (2-3 6anna) — BeimnonHeHo 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.
IIpomexyTouHast aTTecTAlMS OCYIIECTBISETCS MO pe3yIbTaTaM YCTHOTO 3a4yeTa.

Bonpocsi k 3auemy (konmpoaupyemwie 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 caiinnencunr 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 TPAHCKPHUIILIHH.

18. benkoBble KOMIUIEKCHI Il OTKJIAJAKH U 3aMelleHusl BapuaHnToB H2A.
19. XpomocoMHasi HacJIeICTBEHHOCTb.

20. ODnurenernueckas perynauus perunkanuu JIHK, penapaunu u tenomep.
21. DnureHeTryeckas peryasiuus UACHTUYHOCTU U (PYHKIIMH LIEHTPOMED.
22. Schizosaccharomyces pombe: MOJEIbHBIA OPraHU3M.

23. Neurospora crassa: ACTOpUS U OCOOCHHOCTH OpPraHUu3Ma.

24. [Ipeumy1iecTBa UCIIOJIb30BAHUS PACTEHUN B SIIUT€HETHYECKUX

25. uccneqoBaHusIX.

26. MonekynsipHble KOMIIOHEHTBI XpOMAaTHHA Y PACTEHUH.

27. MonekynspHble KOMIIOHEHTHI TyTeil onocpeaoBannoro PHKi caiinencunra.
28. Dnurenernueckas peryisius 6e3 yqactus PHK.

29. MexaHu3M KJIETOYHOU MaMATH.

30. ITpoucxoxnenue narrepHos MmetuiaupoBanus JJHK.

31. Perynsuus skcnipeccuu reHoB metriinpoBanueM JJHK.

32. MermmpoBanue JJHK, MyTamuu u cTabMIIBHOCTH XPOMOCOM.

Kpumepuu ouenku npomedcymounou ammecmayuu.

«3aumenoy»  BBICTaBIAETCS  OOydarolmleMycs, IPOJEMOHCTPUPOBABLIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE IIPABUIILHOE 3HAHUE MPOrPaMMHOIO MarepHala U HU3JI0XKUBLIEMY
OTBET JIOTUYHO, I'PaMOTHO, YOEIUTENbHO, TOTOBOTO K JajlbHeHIIeMy MNpopecCHOHATbHOMY
coBepiieHCTBOBaHMIO. [Ipu oTBeTe 00yyaromuiicss MOXKET JOMYCTUTh HEKOTOPbIE HETOYHOCTH,
HerpyOble OIIMOKH, 3aTPYJHATHCS B CAaMOCTOSITEIbBHOM H3JI0)KEHWU MaTepuania, HO MPaBUIIbHO
OTB€YaTb HA 3aJaBacMble €My BOIIPOCHI, B PE3YJIbTATE HABOIALIUX BOIIPOCOB C IIOMOIIbIO
npernoaaBaress UCHPABIATh JONYIIEHHbIE OIIMOKH M HETOYHOCTH.

«He 3aumeno» MOXeT ObITh BBICTABIEHO 00y4YaroLIEMyCsi, OOHAPYXHUBILEMY HEIMOJHOE,
HEOCO3HAHHOE 3HaHHE Y4eOHO-NPOrpaMMHOIO MaTrepuana, JOIyCKarolleMy IpyOble OIIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIbHO M3JI0KHUTh OTBET HA BONPOC, OTBEYAIONIEMY HENPaBHIBHO WIH
HE JalleMy OTBET Ha 3aJaHHble BONPOCHL. JIeMOHCTpHpYEMBIH ypOBEHb 3HAHUN HE MOKET
OBITh MPU3HAH JOCTATOUYHBIM JJIsl MPO(PECCHOHATBHOMN J1eTETbHOCTH.

6 MeToauueckne MaTepHaJIbl, ONpelessolue NPoue1ypbl OeHUBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH

MakcumanpHass cymma (100 OGammoB), HaOupaemas OOYYArOIIMMCS TIO JUCITUTIIINHE
BKJIIOYAET JIBE cocTaBisomue (cM. [lpunoxcenue 1):

— nepeasi cocmaegnAwas — OUEHKa pPETYISIPHOCTH, CBOEBPEMEHHOCTH W KadecTBa
BBITMIOJTHEHUS] 00y4aronumcesi yueOHoi paboThl 10 U3YUEHUIO NUCUUIUIMHBI B T€UEHUE MepHoaa
U3YYCHUS JUCHMILIUHBI (cymMmma — He Oonee 70 OamnoB). bammel, Xxapakrepusyooiue
YCI€BAEMOCTh CTyACHTA IO AWCHHUILINHE, Ha6I/IpaIOTC$[ UM B TCUCHUC BCCTO ME€puoaa 06y’~IeHI/I$I
3a U3y4YEeHHE OTACTHHBIX TEM U BBHIMIOJHEHHNE OTACIbHBIX BUIOB PaboT.

— emopas cocmagiawwas — OICHKa 3HaHWKW oOydaromerocss IO pe3yiabTaraM

18



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 COJIepKaHHE Kypca OCBOCHO IOJHOCThIO, 0e3 Mpo0enoB, HeoOXO0IUMBbIe
MPAKTUYECKHE HABBIKK pabOTBI C OCBOCHHBIM MarepuasiomM copmupoBaHbl. Bce
MPEeyCMOTPEHHBIE MPOrpaMMoil 00ydeHHs] ydueOHbIe 3aJaHMsl BBIIOJHEHBI, KayeCTBO HX
BBITIOJTHEHMSI OIIEHEHO YHCIIOM OaJIJIOB, OJIM3KUM K MAaKCHUMAaJIbHOMY.

Ouyenka «3aumeno» (c npoyedypoit coauu 3auema — om 36 0o 55 6annoe —
TEOPETUYECKOE COJICpkKAHUE Kypca OCBOCHO, HEOOXOAMMBIE IMPAKTUYECCKHEC HABBIKH PabOTHI
c(hOopMHUPOBaHBI, BHITIOJIHEHHBIE yueOHbIE 3aJaHUs COJepKAT HE3HAUNTEIbHbBIE OLTHOKH.

Ouyenka «Hne 3aumeno» — menee 36 0641108 — TEOPETUUECKOE COJECpPKAHUE Kypca HE
OCBOEHO, HEOOXOTUMbIe MPAKTUYECKUE HABBIKM PAOOTHl HE C(HOPMUPOBAHBI, BHIIIOJHEHHBIC
yueOHbIe 33/1aHUsl COJIEpXKAT TPyOble OIIMOKH, OMOJHUTENIbHAsT CaMOCTOsTeNbHas paboTa Hax
MaTepuajioM Kypca He MPHUBEAECT K CYIIECTBEHHOMY IMOBBIIICHUIO KadecTBa BBINOJHEHUS
y4eOHBIX 3aJaHuH.

Tabmnuna 6

Pe3yabTaThl 0cBOeHHS YUeOHOI IMCUMIVIMHBI, O/JIesKallie POBepKe

PesynbraTsl 00ydeHuUs OCHOBHBIE TTOKa3aTeNIN OLIEHKU Bup oneHouHOTO MaTepuana,
(KOMIICTEHII) pE3yIBTATOB obecrieunBaronero GopMupoBaHue
KOMIIETEHIIUH
IIKC - 3.2. Croocoben Baaners: Tekymuii KOHTPOJIb YCIEBAEMOCTH.
AHATM3UPOBATD Hay4Hble | WMPOKUM CIIEKTPOM MOJIEKYIAPHO- Py0Ge>kHbII KOHTPOIIb
TeHETHIECKUX METOOB. YCIIEBaEMOCTH.
JIaHHBIE, pe3yJIbTaThl
Ymern: IIpomexxyTodHas aTTecTanus.
OKCIICPUMCHTOB u 00BACHATD, ONUPAsACh HA JAHHbIE
HaOJIOZICHUHN, OCYIIECTBIATh COBPEMEHHOI! OHOJIOrUH,
BL160p croco0a | MexaHM3Mbl PEryJIsLUU 3KCIPECCUU
Mpe/ICTaBICHHsT NHAOPMALHH FeHeTI/I‘IeCI;OI/I nHpopmanum.
HaTh:
B COOTBCTCTBUH C
8 . 3aKOHOMEPHOCTH
IIOCTAaBJICHHOU 3aJa4cu, SIUTeHETHYECKOI
OCYHICCTBIIATDH IIOHUCK HaACJII€ACTBEHHOCTH U
nH(popmaiuu B 0a3ax JaHHBIX, U3MCHYUBOCTH.
KOMITBIOTCPHBIX CCTAX,
paboraTh c Hay4yHOU
JUTEPATypOH, IIPOBOAMTH
HUCCIICAOBaHUA COrj1aCHO

CricnyaJIbHbIM MCTOIHKaAM,
MMPOBOAWUTE MATEMATHUYCCKYIO

00paboTKy pe3yIbTaToB,
OCYIIECTBIIATh  MOCTPOCHHUE
MaTeMaTUIECKUX MoJenei
OMOJIOTMYECKHX CHCTEM,
PUMEHSThH NOyYCHHBIC
3HAHHWS 10 HWHTEPIIPETAIuU
pE3YNIbTaTOB  TOJIEBBIX u

7Ta00paTOPHBIX HMCCIIEIOBAHUM
B 001acTd TEHETUKH U
CEJICKIINH.

19




TakuM 00pa3oM, BHITIOJTHEHUE TUIOBBIX 3aJaHUM, MPEICTaBICHHBIX B pazaene 5 «OueHOYHbIe
MaTepuaiabl JUIS TEKYIIEro M PYOEKHOTO KOHTPOJS YCIIEBAEMOCTH W IMPOMEKYTOYHOMH
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 UCCIICAOBAHUS COTIIACHO
CHEIHUABHBIM ~ METOJMKAaM, TMPOBOAUTh  MAaTeMaTHYEeCKyl0  00pabOTKy  pe3yibTaros,
OCYIIECTBIIATh MOCTPOCHHUE MAaTEMAaTHYCCKUX MOjeeH OHMOJIOrMYECKHUX CHCTEM, MPUMEHSTH
MOYYCHHBIC 3HAHUS 110 MHTEPIPETALUN PE3YJIbTATOB MOJICBBIX H JIA0OPATOPHBIX UCCIICIOBAHUN
B oOsactu renetuku u cenekuun (IMKC — 3.2.).

7 Y4ueOHO-MeTOaNYECKOE 00eclieueHNe TUCIUILTHHBI
7.1 OcHOBHas JUTEpaTypa

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

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

7.2 JlononHUTENbHAS IUTEpATypa

1. boromo60oB /I. C. PerynsTopHbie MEXaHU3MBI SKCIIPECCHH TeHOMA: YIeOHOMETOAMYECKOE
nocobue / JI. C. boromo6os, B. M. Cenoa, I. M. Cnusak. - CII6.: U3xa-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 reHetuyeckue cucrembl. T1.1: I'ennas u OenkxoBas
unxenepus / JL.U. Ilarpymes; Un-T Ouooprannyeckoit xumun um. M.M. llemskuna u FHO.A.
OBunnnukoBa PAH. Ots. pen. A.1. Mupomnukos. - M.: Hayka, 2004. 526 c.

4. CmupnoB A.B. Cucrema CRISPR/Cas9 - ynuBepcanbHbIif HHCTpYMEHT T€HOMHOM MHKEHEPHUH
/ A.B. CmupnoB, A.M. lOnycoBa, B.A. JlykessauukoBa, H.P. bartynun // BaBunoBckuii sxypHain
renetuku u cenxekun. 2016. T. 20. Ne 4. C. 493 -510.

7.3. llepuoauyeckue U3aaHus

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

7.4. IHTepHET-pECYPCHI

[Ipn u3yueHun AUCHUIUIMHBI «DMUT€HETUKa» oOyvarouiyecss oOecreyeHbl JOCTYIIOM
(YZmajeHHBIH JOCTYI) K COBPEMEHHBIM MPO(eCCHOHAIBHBIM 0a3aM JaHHBIX:

Nen/m | HammeHnoBaHue Kparkas Anpec caiita YcaoBus nocryna
3J1eKTPOHHOT0 XapaKTepUCTHKA
pecypca
1. 9BJ PT'B DNEeKTPOHHBIE BEPCUU http://www.diss.rsl.ru ABTOPH30BaHHBIN
885898 mosHbIx JOCTYTI U3
TEKCTOB JUCCEPTALNI 1 OHMOIIMOTEKH
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://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 KOTOPO#
HHICKCUPYIOTCS

okoyo 12,5 Thlc. )KypHaIOB

3. | Sciverse Scopus
M3JaTeIhCTBA
«D1B3eBup.
Hayxa u
TEXHOJIOTUI

Pedeparunas u
aHaUTHYeCKas 0as3a
JAHHBIX, COMepIKaIIas
21.000 peueH3UpyeMbIX
skypHanoB; 100.000 kuwur;
370 KHUXKHBINA cepuit
(TIpOIOTKATOIIIHX CSI
U3/1aHni);6,8 MIIH.
JIOKJIAJIOB U3 TPYAOB
KOH(pepeHIHH

http://www.scopus.com

Hoctyn no IP-
agpecam KBI'Y

4. Hayunasn
3JIEKTPOHHAS
OuobInoTEeKA
(HOb PODN)

DneKTpoHHas OMOIMOTEKA
HAyYHBIX IyOJIMKAIHi -
TTOJTHOTEKCTOBBIC BEPCUU
oko10 4000 HHOCTpaHHBIX
1 3900 oTeuecTBEHHBIX
HAyYHBIX )KYPHAJIOB,
pedepars! mybnukanmii 20
TBICSY JKYyPHAJIOB, a TAKIKE
onucanus 1,5 MiH.
3apyOCIKHBIX U POCCHUCKUX
JIACCEepTaLUM.

2800 poccuiickux
JKypHaJIOB Ha
0e3BO3ME3THOM OCHOBE

http://elibrary.ru

Ilonnelit noctyn

5. ba3a nanHbBIX
Science Index
(PUHILI)

Hauuonanenas
MH(POPMAITHOHHO-
aHATUTHYECKAasi CHCTEMA,
aKKyMyJHpymomias ooiee 6
MUJLJTHOHOB yOIUKAINi
POCCUHMCKHX aBTOPOB, a

http://elibrary.ru

ABTOPHU30BAHHBII
JOCTYII.
ITo3BomsteT
JIOTIONTHAT U
YTOYHATH CBEICHHS
0 MyOJIMKAIIHASX

Takxe HHPOpMaIurio 00 ux yuenbix KbI'Y,
LUTUPOBAaHUH U3 OoJiee MMEIOLINXCS B
4500 poccuiickux PUHIT
JKYPHAJIOB.
6. | HammonanbHasi | OOBEeTMHEHHBIN https://H30.pd Hocrym ¢
JIEKTPOHHAS 3JIEKTPOHHBIH KaTaior AJIEKTPOHHOTO
OuobIMoTEKA (hOHIIOB POCCHICKHAX YUTAJIBHOTO 3ajia
PI'b 6ubMoTEK, CotepKAIIMH oubmmorexku KBI'Y

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

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

7.5 Meronnueckue ykazaHus 110 IPOBEICHUIO PA3IMYHBIX YUEOHBIX 3aHATUH, K KYpCOBOMY
MPOEKTHUPOBAHUIO U IPYTUM BUAAM CAMOCTOSTEIHONW 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 CaMOCTOATENbHON paboTe HallTM W BOHCAaTh MX. B KOHCIEKTE JOCIOBHO
3allUCBIBAIOTCS ONPEIENCHUs] IMOHATUH, Kareropuih u 3akoHOB. OcCTalbHOE JOJKHO OBITH
3aMyMcaHo CBOMMH clioBaMHu. KaxqoMy cTyneHTy HeoOXoIuMO BhIpabOTaTh M HCIIOJIB30BAThH
JIOITyCTUMBIE COKpALEHHsI HanboJee paclpOCTPAHEHHBIX TEPMUHOB U IIOHATHH.

7.5.2 Memoouueckue ykazanus K 1a060pamopHuiM 3aHAMUIM

1. Ilpaktukym no 6morexnonoruu pacrenuii / E.A. Kanamnunkosa, M.1O. Uepennuuenko, H.I1.
Kapcynkuna, M.P. Xanunyes. U3x. 3-e, ucnp. u gon. M.: U3a-Bo PTAY-MCXA, 2014. 148 c.
2. JJabopaTopHBIi IPaKTUKYM IO KYJIBType KJIETOK U TKaHel pactenuii / E.A. Kamaniaukosa,
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 coOoOi COKpallleHHBIH Iepecka3 COAep)KaHUs IEPBUYHOTO
JOKYMEHTa (MJIM €ro YacTH) C OCHOBHBIMU (PaKTHUECKHMH CBEICHUSMHU W BbIBOJaMHu. Pedepar,
KaKk IpaBWJIO, COCTOMT M3 BBEAEHUS, B KOTOPOM KpaTKO OOOCHOBBIBAETCSI aKTyalbHOCTb,
HayyHas ¥ MpaKkTUYecKas 3HAYUMOCTb W30paHHOM TEeMbl, OCHOBHOIO MaTepHuala, COJAEpKallero
CYTh NpOOJIEMBl M NMYTH €€ peIICHUs, U 3aKIIoueHHs, rae (OPMHUPYIOTCS BBIBOABI, OLIEHKH,
npemioxkenus. OOmmit obovem pedepata 20 mucroB. Conepkanue pedepata CTyAEHT
JIOKJIa/IbIBAaeT Ha CEMHHAape, KpYyXkKe, HaydyHOM koHpepeHuuu. IIpenBapuTesnbHO MOArOTOBUB
TE3UChl JOKIaAa, CTyIEeHT B TeueHHe 7 - 10 MUHYT JOJKEH KpaTKO H3JI0KUTh OCHOBHBIE
noJIokeHHus cBoeil paboTsl. 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 00CyxeHHsI 00ydaroeMycs BHICTaBIsAETCS COOTBETCTBYIOIIAs
OLICHKA.

7.5.4 Memoouueckue ykazanus K camocmosmenbHou pabome

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

8 MarepuajibHO-TeXHUYECKOe o0ecneyeHne TUCUUIIMHBI
8.1 Tpebosanus k mamepuanbHO-mMexXHUYECKOM) 0becnedeHuro

Jlist peanuzanuu pabodeit mporpaMMbl JUCITUTIIMHBI UMEIOTCS CIICIIHAIBHBIC TTOMEIICHUS
JUTSL TPOBEJICHUS 3aHITUI JIGKIIMOHHOTO U CEMHUHAPCKOTO THUIA, TPYMIOBLIX U WHAUBHIYaIbHBIX
KOHCYJ’IBT&HHﬁ, TEKYIIETO KOHTPOJIA U HpOMC)KyTO‘IHOfI aTTeCTalluH, a TAaKXE IIOMCUICHUA JIA
CaMOCTOSITENIbHON pabOThl U MOMEIICHHUS I XpaHEHUsI U MPOPUITAKTHUECKOTO O0CTYKUBaHUS
obopynoBanus. CrienraibHBIC TTOMEIIEHNUS YKOMIUIEKTOBAHBI CIIEUATU3UPOBAHHON MeOETbI0 1
TEXHUYECKUMHU CPENICTBA OOyUeHUs, CIYKaIUMHU s TpelcTaBieHuss uHpopmanuu OONbIION
ayJTUTOPHUH.

Jlns  mpoBeneHUsT 3aHATHN  JIGKIIMOHHOTO THIA HMMEIOTCS  JIEMOHCTPAIMOHHOE
obopynoBanrue M ydeOHO-HarsiHBbIe 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 npoBeieHNH 3aHATUN UCIIOJIB3YIOTCS:
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 pacnpocmpansembvie NPOSPAMMbL:
- Academic MarthCAD License - maTemMaTH4yecKOe MNPOTpaMMHOE OOeCIedYeHue, KOTOpoe
MO3BOJISIET BBINOJIHATH, AHAIM3UPOBATh BAKHEHIINE WHKCHEPHBIE pacueThl U OOMEHHBATHCS
UMU;
- WinZip nnst Windows - mporpamm Juist CKaTusi ¥ pacliakoBKH (HailyioB;
- Adobe Reader mist Windows — nporpamma st urenust PDF daitnos;
- Far Manager - KOHCOJBHBIN (hailIOBBIH MEHEIKEp Ui ONEepallMOHHBIX CHCTEM CEMEHCTBa
Microsoft Windows.

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

JlJis CTYAEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI CO3[IaHBI CIieLUaIbHbIC
ycIoBUSL JUIsl ToJdydeHHs oOpa3zoBaHus. B  1ensx AOCTYNHOCTH MOJY4YEHHs] BBICLIETO
o0Opa3oBaHus MO 00pa30BaTENbHBIM IMPOrpaMMaM HHBAIMIAMHU U JIMLIAMHU C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 3/J0POBbsI YHUBEPCUTETOM 00ECIIEUNBAETCA:

1. AnbprepHatuBHas Bepcus oduuanbHOro caiita B cetu «MHTepHeT» I
CI1a00BUASILINX.

2. 115 HBATUAOB C HAPYIIEHUSAMU 3peHUS (CI1ab0BUISAIINE, CIETIBIE):

- MPHUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOMIETO OOydaromeMmycs HEeOOXOIMMYIO TOMOIIb,
NyOonupoBaHHE BCIyX CIPaBOYHOM HMH(pOpMAalMKM O paclMCaHUM y4eOHBIX 3aHATHUH; Halndue
CPEACTB ISl YCUJIEHHUS OCTaTOYHOTO 3peHUsi, OpalaeBCKOW KOMITBIOTEPHOU TEXHHUKH,
BUJICOYBEIMUUTENEH, MporpaMM HEBHU3YaJIbHOTO JIOCTyNa K HH(oOpManuu, Mporpamm-
CHUHTE3aTOPOB PEYH U JAPYTrUX TEXHUUYECKUX CPEACTB MpHUeMa-nepenaun yueOHol napopmaluu B
JOCTYIHBIX (OpMax JUIs CTYJACHTOB ¢ HApyILICHUSMH 3pEHHUS;

- 3a/1aHUA JUI BBIIIOJHEHUS Ha SK3aMEHE 3aUNThIBAIOTCS ACCHUCTEHTOM;

- TUCbMEHHbIE 3aJ]aHMs BBINOJHAIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS AaCCUCTEHTY
00yJaronuMcs.

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

- Ha DJK3aMEeHe MpPHUCYTCTBYET AaCCHUCTEHT, OKa3bIBAIOIIUH CTYAEHTY HEOO0XOAUMYIO
TEXHUUYECKYI0 TIOMOIIb C YYETOM HHAMBHAYaJIbHBIX OCOOCHHOCTEH (OH NOMOraeT 3aHATh
pabouee MeCTO, MePeBUraThCsl, IPOUUTATh U OPOPMUTH 33/1aHUE, B TOM YMCJIE 3aMUCHIBAs MOJ
JTUKTOBKY);

- 9K3aMeH MPOBOJMUTCS B MUCbMEHHOH (Gopme.

4. Jlns MHBAIWAOB W JIMI] C OTPAHWYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS, MMEIOIINX
HapyLIEHUs. OMOPHO-JBUTATEIBHOTO arapara, CO3JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBHUS
oOecrieunBaroIie BO3MOXKHOCTh OECHpPENsITCTBEHHOIO JOCTyna o0y4aroummxcs B y4deOHbIe
MOMEIIEHUs,, OOBEKTY NHUTAaHUs, TyaleTHble W Jpyrue MOMEIICHUS YHHMBEpPCHTETa, a TaKkKe
npeObIBaHMS B YKa3aHHBIX MMOMENICHHUSX (HAJTMUME PAaCIIMPEHHBIX JIBEPHBIX MPOEMOB, TIOPYIHEH
U JIPYTUX NPUCTIOCOOICHHIA).

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

- 110 JKEJIaHUIO CTY/AEHTa 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 pa0oueil mporpaMme AUCHUIIINHBI « DTUT€HETUKA»

o HarnpasieHuro moAroToBku 06.03.01 buonorus va 2021-2022 yaeOHbIN 10O

n/n

JuemeHT (myHKT) PII/{

IlepeyeHb BHOCMMBIX
U3MeHeHU (10NoJIHeHn i)

IIpumeyanue

Obcysicoena u pekomMeHO08ana Ha 3ace0anu Kagpeopovl huzuoiocuu, 2eHemuKy U MOJEKYIAAPHOU

20 1.

buonocuu
pOTOKOJ Ne OT« __ »
3asedyrowuii kageopoti

A.1O. llapuToB
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Ipunoowcenue 1

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

Cymma 6annos

Ne
n/n Bud konmpon Obuan 1-21 mouka | 2-a mouka | 3-a mouka
cymma
1. Hocewenue 3anamuit oo 10 00 3 0. 00 36. 00 46.
oannoe
2. Texywiuit KoHmponw: 00 24 008 0. 00 8 6. 008 0.
oannoe
Omeem na 3 éonpoca om00ol12| om0oo4| om0oo4 | om0oo4
0. 0. 0. 0.
[TonHb1ii TpaBUIBHBINA OTBET no 12 40. 46. 46.
0asioB
Henonnelil npaBuIbHEIN OTBET 0T 6 710 9 6. or2 103 or2 103 or2 1o 3
0. 0. 0.
OTBeT, cofiepKaluii HETOYHOCTH, OITUOKH ot 0 10 3 6. or0mol or0mol or0mol
0. 0. 0.
Boinonnenue camocmoamenvuix 3a0aHuil
om 00012 6. om0oo4 | om0odo4 | om0oo4
6. |0 6
3. Pybesrcuvtit Konmpoop 00 36 0o 12 o. 00 12 o. oo 12 o.
oannog
TECTUPOBAHUE or 0 o 15 6. or0mo5 | or0 mo 56. or0mo5
0. 6.
KOJIJIOKBUYM ot 0 mo 216. or0 no 7 or 0 1o 7 or 0 1o 7
0. 6. 6.
4. Hmozo cymma mexkywiezo u pyoerxncnozo
KOHmMpOns 00 70 00 23 0. 00230 00240
oannoe
IlepBoiii 3Tan (0a30BbIii YypOBeHb) — OLICHKA
«yIOBJIETBOPUTEJIHHO He MeHee 36 HEe MeHee He MeHee HEe MeHee
0. 12 6. 126 126
Bropoii 3Tan (mpoaBHHYTBHI ypoBeHn) — | MeHee 70 0.
OIIEHKA «XOPOIIO0) (51-696.) | menee 23 6 | menee 23 6 | meHee 24 6
Tperuii 3Tan (BbICOKUI YPOBEHBb) - OLEHKA
«OTJIMIHO» He meHee 70 HE MCHee HE MEHee HE MEHee
0. 23 0. 236 24 6
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Ipunooscenue 2

KpnTepnn OIICHKH Ka4dyeCcTBa 0CBOCHUSA NJHCHMUIIIMHBI

Bannel
N . | Pesynbprar .
(perTHHTOBOI TpeboBanus ypoBHIO cPOPMHUPOBAHHOCTH KOMIIETEHIINI
olCHK) OCBOCHHUS
OOyuaromuiicsi OCBOWII 3HAHUS, YMECHUS H HABBIKM BXOJSIINE B COCTAB
KOMITETCHIINN:
3auTeHo - CIIOCOOHOCTh BIAZETh HAaBBIKAMHU  KCIIOJIb30BAHUS COBPEMEHHOTO
(6e3 00OpyZOBaHHS B TOJEBBHIX M JAOOPATOPHBIX YCIOBHUSX, CHOCOOHOCTBIO
56-70 IpOLEIYphl | IPAaMOTHO OOOCHOBATH IIOCTABJICHHBIE 33Ja4dl B KOHTEKCTE€ COBPEMEHHOI'O
i cla4yu COCTOSIHUSL NPOOIEMBI, CHOCOOHOCTBIO HCIIOJIB30BATh MAaTEMAaTHUECKHUE
3ayera) METOABl OLICHUBAHUS TUIOTE3, OOpabOTKH SKCIEPUMEHTAIBHBIX JaHHBIX,
MaTeMaTHYECKOT'0 MOJEITUPOBAHUS OMOJIOTHYECKUX MIPOLIECCOB U aJIeKBATHO
OLIEHMBATh JIOCTOBEPHOCTb M 3HAYUMOCTb IOJIYYEHHBIX pE3YJIbTAaTOB,
MPEJCTaBUTh WX NIMPOKOH ayauTopun U Bectu nuckyccuro (OI1K-8.3)
3auteno (¢ | OOyuaromuiicst mposiiser kommerenun OI1K-8.3, Ho He B mOTHOM 00beMe
36-55 MPOLIEAYPOH | BXOASIMIMX B HMX COCTaB jaercTBuil. OOydaromuiicss MOXeT IOMyCTHTh
i caayu HEKOTOpBIE HETOYHOCTH, HErpyOble OIIMOKH, 3aTPYAHSATHCS B H3JI0KECHUHU
3a4yera) MaTepHala, HO IpaBUJILHO OTBEYaTh Ha 3a/laBacMble €My BOIPOCHI.
MeHee 36
Saia He 3auTeHo | Kommerenumu He copMHUpOBaHbI.
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