MHWHOBPHAYKH POCCHHN
®I'bOY BO «bAIIKUPCKUN I'OCY JAPCTBEHHBI YHUBEPCUTET»
BUOJIOTMYECKNHN ®AKVYIIBTET

Y TBEPIKICHO: CoriacosaHo:

Ha 3ace]aHuu Kaeapol [Ipencenareny YMK ¢akynbrera /uncrutyra

npotokon Ne 10 ot «11» mast 2017 r.
3aB. kageapoit Ay AL ) /9.K. Xycnyrannona 7 f"’ /. A. Wnupras

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOIYJISA)
qucuuimHa I'eneTrka pa3BuTus

BapuaTtuBHas yacthb
Iporpamma crenuaiuTeTa

HanpaBiieHue moJAroToBKY (CrEHUAIbHOCTB)
06.05.01 — buonnxenepust u bnonHPpOpPMaTHKA

Hanpasnennocts (npouiab) HOArOTOBKH
MonekynspHasi OuouH eHepusi 1 OnonHpopmMaTHKa

KBanudukamus
«buonmxenep n GMonHPOPMATUK

| PazpaboTuukn (cocraBure/in) 0
$ 7/ 9 :
npoeccop, 1.6.H. n Vi ~ |/ Mycraduua O.E.

¢/7 'Exomacosa H.B.
. ‘ ~ // :
JIOLICHT, K.O0.H. : Yt/ / Hagbipumna J1. /1

/i___..

/
JIOLEHT, K.0.H. {gg___‘.

Jns npuema: 2017

Vepa 2017r.



CocraBurens / coctapurenu: Mycradpuna O.E. 1.6.H., npodeccop kadenpbl reHeTUKH U
dbynmamenTanpHOM MenuunHbl; EkomacoBa H.B. k.0.H., no1ieHT Kadeapsl TCHETUKU U
dbyHnamenTanbHOi Menunuabl; Hansipiaa J1. /1. x.0.H., TOIIeHT Kadeaphl TCHETUKH U
byHIaMEHTAIbHON METUITUHBI
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JononHeHus ¥ U3MEHEHUs, BHECEHHBIE B pab0YyI0 IPOrpamMMy JTUCHUTLIINHBI, YTBEPKIACHBI Ha
3acenaHuy Kadeapbl TeHETHKU U PYHIAMEHTATLHOW MEIUITMHBI: OOHOBJICHO IIPOTPaMMHOE
obecnieueHne, MpodecCHOHATBHBIC 0a3bl JAaHHBIX U NH()OPMAIIMOHHBIC CIIPABOYHBIE CHCTEMBI,
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1. IlepeuyeHb MUIaHHPYEMBIX Pe3yJbTATOB 00y4eHHsI N0 JMCIUILIMHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH Pe3y/IbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

(c opuenmayueu Ha Kapmuvl KOMNEMeHYULL)

B pe3ynbTare ocBoeHUs1 00pa30BaTEIbHOM IPOrpaMMbl 00yUarOIUIics JOIKEH OBIAAETh
CJICIYIOLMMU pe3ysbTaTaMy 00y4eHHs 10 TUCLUILIMHE!

Pesynbrarsl 00yueHus

dopmupyemas
KOMITETCHIIHSA (C
yYKa3aHHUEM KoJa)

[Ipumeuanue

3HaHus 3HaTh: OIIK-8 - cnocoOHOCThIO

- CIIOCOOBI HaXOJUTh U

HCIIOJIB30BaHMs 0a3 HCIIOJIb30BAaTh

JIaHHBIX; uH(pOpMAaIIHIO,

- MIPUHIIMIIBI HaKOIUICHHYIO B 0a3ax

(YHKITMOHATILHOTO JAHHBIX 110 CTPYKTYpe

yIpaBICHUS TCHOMOB, OCJIKOB U

MH(POPMAITMOHHBIMH JIpyroi OMOI0ruuecKon

0a3aMM JaHHBIX; uHpopmanuu,

— TPUHITUTIBI BJIaJICHEM OCHOBHBIMH

KOMITHIOTEPHOM OMoMH(pOPMATUYECKIUMHU

o0paboTku CpeICTBaMU aHAIIN3a

OMOJIOrHYEeCKOM IeHOMHOM,

nH(pOpMAIIHH; CTPYKTYpPHOH U MHOU

- OCHOBHBIC | OMOJIOTHYECKOM

CTATUCTHYECKHE uH(pOopMaun

METO/BI, TMPUMECHICMbIC

npu aHaJm3e

OHOJIOTUYECKUX JaHHBIX

3HaTh: IIK -1 - crtocoGHOCTRIO

- OCHOBBI CaMOCTOSTEIIBHO

OMOMH(pOPMATUKHY; MPOBOJUTH

- 3aKOHOMEPHOCTHU TEOPETUUECKYIO U

OpraHH3aIH U AKCIIEPUMEHTAIBHYIO

(GYHKITMOHUPOBAHUS HAy4YHO-

TeHOMOB | IPOTEOMOB; HCCIICIOBATEIBCKYIO

- OCHOBBI paboty B obnacTu

OMOUHKEHEPUU U OMOMHKEHEpUH,

TeHHOW MH)KEHEPHH OouonHpOpMaTUKU U
CMEKHBIX JUCIMIUIMH, a
Takke opopMIIATh ee B
MUCbMEHHOU (hopme,
U3NaraTth B YyCTHON
dbopme 1 y4acTBOBaTh B
pa3INYHbIX (hopMax
JIACKYCCUU

VYMenus VYMeTh: OIIK-8 - cnoco6HOCTBIO

- cO371aBaTh 3aIPOCHI B HaXOJUTh U

0a3ax JaHHBIX; HCIIOJIb30BAaTh

- co3maBaTh GOpMBI I | HHGOPMAIIHIO,

BBOJIa U 00pabOTKH HAKOIUICHHYIO B 06a3ax

nH(OPMAIINN; JAHHBIX 110 CTPYKTYpe

— IIPOBOJIUTH TeHOMOB, O€JIKOB U




CTATUCTUYECKYIO
00paboOTKy JaHHBIX
OMOJIOTUYECKOT0
IKCIIEPUMEHTA;

— YMETb T0JIb30BaTh
MAaKEThl CTATUCTUYCCKIX

JIPyroii OMOIOTHYECKON
uHopManuu,
BJIaJICHUEM OCHOBHBIMU
OononH(pOpMaTHIECKUMHU
CpeACTBaMH aHaIM3a
TC€HOMHOM,

KOMITBIOTEPHBIX CTPYKTYPHOU U MHOMU
IporpamMm; OuoI0rnuecKon

- cO3J1aBaTh OTYETHI B uH(popMaluu

b/l

YMETh: 1K -1 - ctocoOGHOCThIO
- HCII0JIb30BAaTh CaMOCTOSITENIbHO
uH(popMaIuio, MIPOBOUTH
3aKIJIIOYCHHYIO B 0a3ax TEOPETUYECKYIO U
JAHHBIX 110 CTPYKTYpe AKCIIEPUMEHTAIBHYIO
F€HOMOB, O€JIKOB, Hay4HO-
OCLICTITOPOB, TOPMOHOB; | UCCJIEIOBATENBCKYIO
- CO3/1aBaTh paboty B o0nactu
CHEIMATM3UPOBAHHbBIC U | OMOMH)KEHEPUH,

OO0IIEOCTYITHBIE
OronH(pOpPMaITMOHHBIE
CaMTEL,

- BBIIICJIAT U
HCCIICI0BAThL OCIIKU,
MENTH/IbI, HYKJICUHOBBIE
KHCJIOTBI;

-[10JIy4aTh
MOU(UIIMPOBAHHBIC
OPTaHU3MBI C LEJTbI0 UX
WCIIOJIb30BAHUS B
OMOMH)KEHEPHH;
-TPaMOTHO M3JIaraTh
BBIBO/IbI MICCIIEIOBAaHUM

OnonH(popMaTUKU U
CMEXXHBIX TUCLMILINH, a
TaKxe 0pOpMIISTH €€ B
NUCbMEHHOM (opMme,
U3JIaraTh B yCTHOU
¢dbopme 1 yqacTBOBaTh B
pa3ianyuHbIX (hopMax
JIIUCKYCCUU

Brnagenns
(HaBBIKU / OTIBIT
JESITEIIBHOCTH)

Bnaners:
- METO/IaMU
CTaTUCTUYECKOU
o0paboTku
OMOJIOTHYECKOM
uH(pOpMaINH;
-CpelICTBaMH aHAJIN3a
uHpopMaIuu o
CTPYKTYpE€ T€HOMOB;
-CpeACTBaMH CPaBHEHUS

OIIK-8 - cnocoOHOCTEIO
HAXOJHUTh U
UCTIOJTb30BaTh
UH(pOpMaLHIO,
HaKOIUIEHHYIO B 0a3ax
JAHHBIX 110 CTPYKTYpe
T€HOMOB, O€JIKOB 1
Jpyroi 6uonoruyeckon
uH(popMaluuy,
BJIa/ICHHEM OCHOBHBIMHU

AMUHOKHCIIOTHBIX O6nonH(popMaTHIECKUMU

MIOCJIE0BATEIBHOCTEN CpeJICTBaMU aHaJIN3a
TEHOMHOM,
CTPYKTYPHOH U UHOU
OuoI0rnuecKon
uHpopManuu

BJIAJIETH: [IK -1 - ctocoOHOCTBIO

-HaBbIKaMH palboTHI ¢ CaMOCTOSITENIbHO

O61oMH(OPMALMOHHBIMU | IPOBOJUTH

pecypcamu;

TCOPCTUICCKYIO U




- PUBHKO-XUMHUUYECKIUMHU
METOJIaMU
UCCIICIOBaHHS
MaKpOMOJICKY;
-METOJIJaMH TCHHOM
WHXCHEPUHU U
OMOWH)KCHEPUH,

- HaBBIKAMU HATTUCAHUS
OTYETOB M BBIITYCKHBIX
KBJTU(DUKAITMOHHBIX
pabort

HKCIEPUMEHTAIBHYIO
Hay4YHO-
UCCIIEI0BATEIbCKYIO
paboty B obnactu
OMOMH)XECHEPHH,
OononHpOpMaTHKHU U
CMEKHBIX TUCLMILIMH, a
TaKxe opopMIISTh €€ B
HNUCbMEHHOM (opMme,
U3JIaraTh B yCTHOU
¢dopme 1 ydacTBOBaTh B
pa3nn4HbBIX hopmax
JIUCKYCCUI




2. lleab 1 MecTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHOIi MPOrpaMMbl

JucuuiuimHa «['eHeTHKa pa3BUTHS» OTHOCHUTCS K BapHATUBHOW YacTH, NPOQHIbHAS
nucuuiuimHa. Jucuuminna usyyaercs Ha 4 Kkypce B 8 cemecTpe.

[enpto oCBOEHUS AUCIMIUIMHBI — ««l'€HeTHKa pa3BUTHS» SBISETCS (HOPMUPOBAHHE Y

CTYACHTOB Hpe,Z[CTaBJ'IeHI/Iﬁ 0 T'CHCTHUYCCKHUX MEXaHHU3MaxX Y4YaCTBYIOLIUX B (bOpMHpOBaHI/II/I
OpraHnu3ma B 3M6pI/IOHaJ'II)HOM nepuoac. HCJ'IBI-O OCBOCHUA NUCHUIIIMHBI ««I'eHeTrKa Pa3sBUTHUA»

ABNseTcs (OPMHPOBAHUE Y CTYACHTOB NPEIACTABICHUH O TEHETHYECKUX MeXaHU3Max

Y4acTBYIOUIMX B ()OPMHUPOBAHUY OpPraHU3Ma B SMOPHOHAIEHOM HIEPHO/IE.

JInst ycmenrHoro OCBOEHHs Kypca HEOOXOIMMBI 3HAaHUS 1O (U3UKE, XUMUHU, OMOJIOTHH,
OMOXMMHHM, TEHETHKE, MOJEKYISIPHOW T'€HETHKE, 3KOJOTMYECKOW TE€HETHKE, MEIMIUHCKOM
TCHETUKE, MOJICKYJIIPHOM OWOIOTHH OHOJIOrMYECKONW 3THKE, KOTOpPhIE MOMOTAIOT CTYIEHTY

BJIaACTHh CIIOCOOHOCTBIO UCIIOJIB30BaTh 3HaHHUA I'CHCTHUYCCKUX 3aKOHOMepHOCTefI

HHAUBUAYAJIBHOI'O Pa3BUTHA OMOJIOrHYECKUX 00BEKTOB ) HaBbIKaMH PCUICHUA

HpO(l)CCCI/IOHaJ'IbeIX 3a4a4, UCIIOJIb3Y: 0a30BbIE TCOPCTUYCCKHUC IMOJOKCHUA U MCTOJbI ITIOJICBBIX,

1a00paTOPHBIX M MPOU3BOICTBEHHBIX HCCIICIOBAHUN COBPEMEHHOM OMOJI0THHI

3. Coaepxanue padoyeil nporpamMmbl (00beM JUCHHUILINHBL, THIIBI M BUIbI Y4eOHbIX
3aHATHH, Y4eOHO-MeTOANYeCKOoe oDecriedeHre CaMOCTOSITeILHOI padoThI
00y4arIHXCsl)

Copepxanue paboueii mporpaMmsl peactasieHo B [Ipunoxennn Ne 1.
4. DOoHJ OLEHOYHBIX CPEACTB MO IUCIUNIUHE

4.1. IlepeyeHp KOMIIETEHIMI ¢ YKa3aHUEM JTaNoB UX ()OPMHPOBaHHS B IpoLecce
ocBOeHMs 00pa3oBaTeIbHOI nMporpaMMbl. OnucaHue nMoka3arteseil U KpuTepues
OLICHUBAHHUSA KOMIIETCHIMI HA PA3JIHYHBIX 3Tanax UX (GOPpMUPOBAHUS, ONTMCAHUE LIKAJ
OLICHUBAHUSA

Kon u popmynupoBka komnereniuu OIIK-8 - cnocoOHOCTRIO HAXOUTH U
MCIOJIb30BaTh NH(POPMAIMIO, HAKOIJIEHHYIO B 0a3ax JaHHBIX [0 CTPYKTYpe F€eHOMOB, OEIKOB
U JIpyroit Ouosoruyeckoi HHPOpMaLUH, BlIaJIeHUEM OCHOBHBIMU OMOMH(OpMaTHUECKUMHU
CpeJICTBAaMU aHaJIM3a FEHOMHOM, CTPYKTYpPHOH M MHOM OMOJIOrHYecKoil HHpopManuu

Oran [Inanupyemslie Kputepuu onieHrBaHus pe3yabTaTOB 00YUEHHUSI
(YpoBeHb) pe3yIbTaThl
OCBOECHUS o0y4deHus
KOMITETeHIM | (ToKa3aTenu 2 («He 3 4 5
u JNOCTHKEHHUS | yIOBJIETBOPUT | («YIOBJIETBOP («OTnuuHO
(«Xoporoy)
3aJaHHOTO €JIbHOY) UTEJIBHOY) »)
YpOBHS
OCBOEHUS




KOMITETCHITHI )

IlepBsIi1 3Tan
(ypoBeHb)

3HaTh:

- CIIOCOOBI
HCIIOJIb30BaHU
s 0a3 MaHHBIX;
- IPUHITUIIBI

(G yHKIIMOHATH
HOT'0
YIPaBJICHUS
UH(POPMALIMOH
HBIMH 0azaMHu
JIAHHBIX;

— IIPUHITUTIBI
KOMIIBIOTEPHO
i 00paboTKH
OMOJIOTUYECKO
51
uHpOpMAaLNH;
—  OCHOBHBIE
CTAaTHUCTUYECKH
e METO/IBI,
PUMCHSICMBIE
Ipyu  aHaIM3e
OHOJIOTUYCCKH
X JaHHBIX

He 3naer
CIIOCOOBI
HCIIOJIb30BaHU
s1 0a3 JaHHBIX,
- IPUHITUIIBI

(G yHKIIMOHATb
HOI'0
YIPaBJICHUS
UH(POPMALIMOH
HBIMH 0a3aMu
JIAHHBIX;

— IIPUHITUTIBI
KOMITBIOTEPHO
i 00paboTKH
OHOJOTHYECKO
51
uH(popMaLuu;
—  OCHOBHBIE
CTaTHCTHYECKH
e METO/BI,
MIPUMCHSICMBIE
Ipyu  aHaIM3e
OMOJOTHYECKU
X JAHHBIX

IInoxo0 3HaeT
CII0COOBI
HCIIOJIE30BAHU
s 0a3 JaHHBIX;
- IPUHIUIIBI
(hyHKIIMOHAIb
HOT'O
yIPaBICHUS
nH(POPMAIMOH
HBIMH 0a3zaMu
JIAHHBIX

— IPUHITAIIBI
KOMITBIOTEPHO
i 00paboTKH
OHOJIOTUYECKO
i
UHpOpMaLnK;
—  OCHOBHBIE
CTATUCTHYECKH
e METOIBI,
IPUMCHSIEMBIC
OpH  aHAJIK3e
OHOJIOTUYECKH
X JAHHBIX

Xopouo
3HaeT
CIIoCcOOBI
UCIOJIb30BaH
us 0Oa3
JTAaHHBIX;

- IIPUHITUTIBI
(dbyHKIIMOHAT
BHOTO
yIpaBiIeHUsS
uHpOpMaLINO
HHBIMH
0azamu
JTAaHHBIX;

— TIPHUHIIATIBI
KOMITBIOTEPH
on
00paboTku
OMOJIOTUYECK
o
uH(popMaluu
— OCHOBHBIC
CTaTHCTUYECK
1€ METOJIBI,
MPUMEHSIEMBbI
e mpu
aHanuse
OMOIOTUYECK
WX TAHHBIX

OTan4HO
3HAET
CIIOCOOBI
HCIIOJIB30Ba
Hust Oa3
JIAHHBIX
HPHHIIHIIBI
GyHKIIMOHA
JBHOTO
yIpaBIeHU
s
uH(pOopMaIl
HOHHBIMH
Oaszamu
JIAHHBIX
HPHHIIHIIBI
KOMIIBIOTEP
HOM
00paboTku
ouoJjoruye
CKOH
nHpopmarr
Uy,

— OCHOBHBIE
CTATHCTHYE
cKHe
METO/IbI,
MpUMEHSIEM
ble npu
aHaln3e
ouoJjioruye
CKHX
JTAHHBIX




BTtopoii sTan Ywmets: | He ymeer [lnoxo ymeer | Xopoio Ot1nuyHO
(YpoBeHb) - CO3/1aBaTh C03/11aBaTh CO3/1aBaTh ymeer ymeer
3aIpochl B 3aIpochl B 3aIpochl B CO3/1aBaTh CO3/1aBaTh
0a3ax maHHBIX; | 0a3ax AaHHBIX; | 0a3ax JAaHHBIX; | 3alIPOCHI B 3arpocsl B
- CO3/1aBaTh - CO3/1aBaTh - C03/1aBaTh 0azax 6a3zax
dbopMBbI 115 bopMBI 15t (hopMBI 115t JIAHHBIX; JTAHHBIX;
BBOJIA U BBOJIA U BBOJIA U - CO3/1aBaTh - CO3/1aBaTh
00paboTku 00paboTku 00paboTKH dbopmbl s dbopmbl 1751
uHpopmauuy; | uHdpopmauuy; | MHGOpManuK; | BBOJAA U BBOJIA U
— IIPOBOJIUTH — IPOBOJIUTH — TIPOBOJIUTH 00paboTku o0paboTku
CTaTUCTHUYECKY | CTATUCTUYECKY | CTAaTUCTUYECKY | MHpOpMaLuu | HHPOpMaLl
10 00paboTKy | 10 00pabOTKy | 0 00paboTKy | ; 1707
JAHHBIX JTAHHBIX JAHHBIX — IPOBOAMTE | —
OMOJIOTUYECKO | OMOJOrMYecKo | OMOJIOTHYECKO | CTATUCTHYECK | IPOBOJHUTH
ro ro ro yI0 CTaTUCTHUE
OKCIEPUMEHTA; | SKCIIEPUMEHTA; | SKCIIEPUMEHTa; | 00paboTKy CKYIO
— YMETb — YMETb — YMETb JTAaHHBIX 00paboTKy
M0JIb30BATh MOJIb30BaTh HI0JIH30BATh OMOJIOTUYECK | TaHHBIX
MaKEeThI MaKEeTHI HaKEeTHI oro ouonoruye
CTaTUCTHYECKH | CTATUCTUYECKU | CTATUCTUYECKU | SKCIIEPUMEHT | CKOI'O
X X X a; JKCIIEpUMeE
KOMITBIOTEPHBI | KOMIIBIOTEPHBI | KOMIIBIOTEPHBI | — YMETh HTAa,
X TPOrpamm; X TPOTpamm; X MPOrpamm; MOJIb30BaTh | — YMETh
- CO3/1aBaTh - CO3/1aBaTh - co3JaBaTh | MAKeThl H0JIb30BaTh
oT4eThl B b/ ot4eThl B B/I. oT4eThl B b/ CTATUCTUYECK | TTAKETHI
ux CTaTUCTHYE
KOMITBIOTEPH | CKUX
BIX KOMIIBIOTEP
IpOTpaMM; HBIX
- CO3/1aBaTh IpOrpaMM;
otuethl B BJ[ | - co3nmaBaTh
OTYETHl B
bA
Tperuii atan Bnager | He Braneer ITnoxo Bnageer | Xopomo Otanyno
(YypoBeHb) b: METOAaMHU METOIaMHU BIIaJICCT BIIajICET
- METOJaMU CTAaTUCTUYECKO | CTATUCTHYECKO | MECTOdaMU MCETOAaMHU
cTaThucTudecko | i 00paboTku i1 00paboOTKH CTaTMCTUYECK | CTATUCTHYE
i1 00paboTKH OHOJIOTHYECKO | OMOJIOTHYECKO | OH CKOH
ouoornuecko | it i 00paboTku 0o0paboTku
71 uadopmanuy; | nadopManum; | OMomornyeck | Omomoruve
uH(pOpMaIKK; | ~CPEACTBAMH -CpelCTBaMHU oi CKOM
-CpeCTBaMH aHaJm3a aHajM3a uHpopManmu | HHGOpMaIl
aHaimsa uHpopmManuu o | “HGoOpMaIuH o | ; uu;
uHpopMaLuu o | CTPYKType CTPYKType -CpeACTBaMH | -
CTPYKTYypE T€HOMOB; T€HOMOB; aHaIM3a cpeacTBaM
T€HOMOB; -CpeCTBaMHU -Cpe/ICTBAMHU MHpOpMALUU | U aHAIHU3a
-CpeICTBaMH CpaBHEHUS CpaBHEHUSI 0 CTPYKType | HH(popmarl
CpaBHEHUS AMHHOKHCIIOTH | aMUHOKHCIIOTH | TEHOMOB; UH 0O
AMHHOKHUCIIOTH | BIX BIX -CpeJICTBAaMH | CTPYKTYype
BIX MOCJIeIOBATENb | TTOCIIE0BATENh | CPABHCHHS T€HOMOB;
HocjeoBaTens | HOCTe HOCTEH aMUHOKHCIIOT | -
HOCTEi HBIX cpeacTBaM
nocjenoBare | u




JILHOCTEHN

CpaBHEHUS
AMUHOKHCIT
OTHBIX
IIOCJICIOBAT
eIIbHOCTEeH

Kon u popmymuposka komnerermnun [1K -1 - cnocoOHOCTRIO CaMOCTOSTEIIEHO
IPOBOJIUTH TEOPETHUECKYIO M HKCIIEPUMEHTANBHYIO HAyYHO-UCCIIE0BATEIbCKYIO paboTy B
oOnacti OmonH ) eHepuu, ONOMH(OOPMATHKHI U CMEKHBIX TUCIMILIMH, a TAKXKe 0POPMIISTh €€
B MUCBMEHHOHN (OpMe, n3jarate B yCTHOH ()OpPME M y4acTBOBATh B PA3IMYHBIX (hOpMax

JUCKYCCUH
Oran [Tnanupyemsbie Kpurepnu onieHuBaHus pe3yIbTaToOB 00ydIeHUs
(ypoBeHB) pe3yIbTaThI
OCBOCHUS o0yudeHus
KOMIIETeHIM | (TOKa3aTenu 2 (e 3 5
u JOCTUKCHHUS 4
yIOBIETBOPUT | («YIOBIETBOP («OtnuyHO
3aJIaHHOTO («Xoporoy)
CIBHOY) UTEIIHLHOY) »)
YpOBHS
OCBOEGHUS
KOMIETEHIINN)
[TepBbiii 3uarn: He 3naet [Inoxo 3Haer Xopormio 3HaeT | OTIUYHO
JTan - OCHOBBI OCHOBBI OCHOBBI OCHOBBI 3HaeT
(YpoBeHb) ououndpopmaru | Ononndopmar | onounpopmar | 6monndopma | OCHOBBI
KU, WKH; UKH; THKH; ououHpop
- - - - MaTHKH;
3aKOHOMEPHOCT | 3AKOHOMEPHOC | 3aKOHOMEPHOC | 3aKOHOMEPHO | ~
U OpraHuzauuu | T4 TH CTH 3aKOHOMEDP
" OpraHW3alliy U | OPTaHU3AINU M | OpTaHU3aIK | HOCTH
Gynkuuorupos | QYHKUMOHMPO | QYHKIHOHHMPO | K OpraHu3anu
AHUS TEeHOMOB M | BaHMS BAaHUSA (GYHKIIMOHUD | U U
IIPOTEOMOB; T€HOMOB U T€HOMOB U OBaHUS (GyHKIIMOHU
- OCHOBBI IIPOTEOMOB; MIPOTEOMOB; T€HOMOB M pOBaHHUsA
OUOWHKEHEPUH | - OCHOBBI - OCHOBBI MPOTEOMOB; | TCHOMOB U
Y TEHHOU OMOMH)XEHEepU | OMOMH)XEHEPU | - OCHOBBI IIPOTEOMOB;
WH)KECHEPUHU U ¥ TEHHOM U ¥ TEHHOM OMOMHIKEHED | - OCHOBBI
WHXCHEPUU WHXEHEPUHU UM ¥ TEHHOM | OMOMH)KEeHe
WHXCHepUU | PUU H
TeHHOM
WHXXCHEPUU
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Bropoit
JTaIl

(ypoBeHB)

YMETB:

- HCIIOJIb30BaTh
nHpopmaruto,
3aKJTFOYCHHYIO
B 0a3ax IaHHBIX
0 CTPYKTYpe
T€HOMOB,
0eKoB,
OCIIENITOPOB,
TOPMOHOB;

- CO31aBaTh
CIEIHAIIN3HPOB
aHHbBIC U
00LIE10CTYITHBI
e
ouonnHpopmaiu
OHHEBIE CalThI;

- BBIICIIATH U
HCCJICI0BATh
OeJKu,
TICIITH/IbI,
HYKJICHHOBBIE
KHCJIOTBI,
-110J1y4aTh

Mo upuLrpoBa
HHBIC
OpPTaHU3MBI C
LIETIbI0 UX
HCITOJIb30BaHUS
B
OMOMHKEHEpUHU
-rPaMOTHO
u3JiaraTh
BBIBOJIBI
HCCIENOBAHUN

He ymeer
HCITOJIB30BaTh
nHpopmManuro,
3aKJIFOUEHHYIO
B 0azax
JIAHHBIX 110
CTPYKTYpeE
TCHOMOB,
0eIKoB,
OCIICTITOPOB,
TOPMOHOB;

- CO3/1aBaTh
CIICLIUATTU3HPO
BaHHBIC U
001e10CTYITH
bIC
onounHdopmarr
HOHHBIE
CalThI;

- BBIICNISATH U
HCCIICIOBATh
Oenku,
MIEeTITUIBI,
HYKJICUHOBBIC
KHUCJIOTBHI,
-I10JTy9aTh
MOAUGUIIUPOB
aHHBIC
OpraHU3MBI C
LEIBI0 HX
HCIIOJIb30BaHU
B
OMOMH)KEHEpH
u;

-rPaMOTHO
u3JiaraTh
BBIBO/JIBI
HCCIeN0BaHuN

[Tnoxo ymeer
HCIIOJIb30BaTh
uHdopmaruto,
3aKJTFOYCHHYIO
B 0azax
JIAHHBIX 110
CTPYKTYpE
IFCHOMOB,
0eJIKOB,
OCIICTITOPOB,
TOPMOHOB;

- CO3/1aBaTh
CHEIUATTU3HPO
BaHHBIC U
o01e0CcTyIH
bIC
OuonHpopMaIl
HWOHHBIC
CalTHI;

- BBIJICIIATD U
HCCIICIOBATh
OenKu,
HCTITHIBL,
HYKJICHHOBBIC
KHUCJIOTBHI,
-TIOJTy4aTh
MOAM(PUIIUPOB
aHHBIC
OpraHU3MBI C
LEJIbIO0 UX
WCITIOJIb30BaHU
B
OMOMH)KEHEepU
u;

-TPaMOTHO
M3JIarath
BBIBO/IBI
HUCCIE0BaHUM

Xoporio
yMeeT
HCIIOJIb30BaT
b
uHpopmanu
IO,
3aKJIIOUYEHHY
10 B 0azax
JAHHBIX 110
CTPYKTYype
T€HOMOB,
OCIIKOB,
OCLICTITOPOB,
TOPMOHOB;

- CO371aBaTh
CIIELUATTU3HP
OBaHHbBIC U
o011e10CTyI
HBIE
ououHpopma
[IUOHHbIE
CalThI;

- BBIACTISAT U
HCCIIEI0BATh
Oenku,
TIETITHIBI,
HYKJICHHOBBI
€ KUCJIOTBI;
-10J1y4aTh
Mou(pULIMPO
BaHHBIC
OpPTaHW3MBI C
HENbI0 X
MCIOJIb30BaH
us B
OMOUMHKEHEP
uu;
-TPaMOTHO
u3naratb
BBIBO/IBI
WCCIIETOBaHH
i

OTnuuHo
yMmeer
HCIIOJIb30Ba
Th
uHpopmarr
1o,
3aKJII0UYEHH
yi0 B 06a3zax
JTAHHBIX 110
CTPYKTYpeE
T€HOMOB,
OCJIKOB,
OCLIETITOPO
B’
TOPMOHOB;
- CO3/1aBaTh
CreIaims3
MPOBaHHBIC
u
o0menocty
MTHBIC
ouounHdop
MAaIMOHHbIE
CalTHI,

- BBIJICTISITh
u
UCCIIeZIOBAT
b O€JIKH,
HEeNTH/IbI,
HYKJICMHOB
3(S
KHUCIIOTHI,
-1OJTy4aTh
MoauUITN
pPOBaHHBIE
OpTaHU3MBI
C LIEJbIO UX
WCIIOJIH30Ba
HUS B
OMOMHKEHE
pun;
-TpaMOTHO
u3nararb
BBIBO/IBI
HCCJIEeI0BAH
278
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Tperuii
JTaIl

(ypoBeHB)

BJIQJIETh:
-HaBBIKAMH
paboTHI C
ouonnpopmau
OHHBIMU
pecypcamu;

- (uzuko-
XUMHUYECKIUMHU
MeTOIaMH1
UCCIICIOBAHHUS
MaKpOMOJIEKYJ;
-METOJaMH
TEHHOM
WHXXCHEPUU U
OMOWH)KEHEpUHU
;

- HaBbIKaMU
HAITUCaHUS
OTYETOB U
BBITYCKHBIX
KBaJIM(PUKALILO
HHBIX padoT

He Bmageer
HABBIKAMU
paboTHI C
OououHpopmarl
MOHHBIMU
pecypcamu;

- uzuko-
XUMHYECKUMHU
MeTOoIaMHU
WCCJICIOBAHHUSI
MaKpOMOJIEKYJI
;

-METO/IaMU
TE€HHOU
WHKXCHEPUU U
OMOMHKEHEPHU
H;

- HaBBIKaMU
HaAIMCaHUs
OTYETOB U
BBITYCKHBIX
KBaJIM(hUKALILO
HHBIX padoT

ITmoxo Bnameet
HaBBIKaMU
paboThl ¢
onounHpopMmaIr
MOHHBIMU
pecypcamu;

- ¢usuKo-
XUMHUYCCKHUMH
METOJIaMU
UCCIIEIOBAHHS
MaKpOMOJIEKYJI
;

-MeTOoAaMHU
TEHHOU
UH)XCHEPUH U
OMOMH)KEHEepH
u;

- HaBBIKaMU
HAITUCaHU
OTYETOB U
BBIITYCKHBIX
KBaJTH(HUKAIIHO
HHBIX padoT

Xoporio
BJIQZIEET
HaBbIKaMU
paboTsI ¢
ouonndopma
[IUOHHBIMU
pecypcamu;

- (huzuko-
XUMHYECKUM
U METOJIaMU
UCCJIEIOBAHU
s
MaKpOMOJIEK
YL
-METO/IaMU
TEHHOU
WHXCHEPUU U
OMOUHKEHEP
uu;

- HaBBIKAMU
HaANMCaHUs
OTYETOB U
BBIMTYCKHBIX
KBaJIM(hUKaIl
MOHHBIX
pabor

OTnuuHo
BJIAEET
HaBbIKaMU
paboThI ¢
ouonHpOp
MAaI[MOHHBI
MU
pecypcamu;
- uzuxo-
XUMHUYECKH
MU
METOIaMU
UCCJIEIOBaH
usi
MaKpOMOJie
KYJI,
-METO/IaMHU
TE€HHOMU
UH)XEHEPUU
u
OMOMH)KCHE
puy;

- HaBbIKaMU
HAITUCaHUS
OTYETOB U
BBIITYCKHBIX
KBaTMpUKa
IIUOHHBIX
pabor

Kpurepusimu onieHuBaHUS SBISIOTCS 0aJlIbl, KOTOPBIE BHICTABIISIOTCS MPEMOAaBaTeIeM
3a BUJIBI ICATEIIBHOCTH (OLIEHOUHBIE CPEACTBA) 110 UTOraM M3Y4eHHUsl MOJyJel (pa3aenos
JUCIUIINHBI ), IEPEYUCIEHHBIX B PEUTUHT-IIJIaHE TUCLUIUINHBI (07151 9K3aMeHa: TeKyILnn
KOHTPOJIb — MakcUMyM 40 6as1oB; pyOeKHbIH KOHTPOJIb — MakcUMyM 30 6asios,
MOOIIPUTENBHBIE OaIbI — MakcuMyMm 10;

[Ikanb! OleHUBAHUSA:

oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;

oT 60 110 79 6a/I0B — «XOPOLIO»;
oT 80 0aJIJIOB — «OTJINYHON.

4.2. TunoBble KOHTPOJIbHBIE 32/1aHUS WJIM HHbIE MATePHAJIbl, He00X0AUMBbIe /ISl OEHKHU
3HAHMH, yMeHM i, HABBIKOB U ONBITA /IeSITeJIbHOCTH, XaPAKTEPU3YIOIIMX 3TANbI
(hopMHpoBaHusI KOMIIETEHIIHI1 B polecce 0OCBOeHHUsI 00pa3oBaTeIbHON NPOrpaMMbl.
MeTtoauyeckue MaTepuabl, ONpeAesionye NpoueIypbl OLCeHNBAHUS 3HAHUI, YMEHHUH,
HABBIKOB M ONBITA [1eSITeIbHOCTH, XapaKTepPU3YyIOIIUX 3Tanbl (GOPMUPOBAHMS

KOMIIeTeHIii
Dramnsl PesynbTarel o0yueHus Kommerenius OLeHOYHEIE
OCBOEHHS CpeJIICTBA
1-i1 oran 2. 3HaTh: OIIK-8 KomnnokBuym
- cI0COOBI UCIIOJIb30BAHUS
3HaHus 0a3 JaHHbIX;

- IPUHIUIIBI

(YHKIIMOHAIBHOTO
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VIIpaBJICHUS
nH(POPMALMOHHBIMH Oa3aMu
JTAHHBIX;

— MPUHIIHTIBI
KOMITHIOTEPHOM 00paboTKH
OMOJIOTUYeCKON
nHpopManuu;

— OCHOBHBIE
CTaTUCTHYECKUE METO/IBI,
MIPUMEHSIEMbIE TIPU aHAIIN3E
OMOJIOTMYECKHX JTAHHBIX

3. 3Harn:

- OCHOBBI OMOMH(OPMATHKH;
- 3aKOHOMEPHOCTH
OpraHu3aluu u
(GyHKIIMOHUPOBAHUS
T€HOMOB U IIPOTEOMOB;

- OCHOBBI OMOMHXEHEPUH U
TeHHOW MH)KEHEPHUH

[IK-1

KoHntpossHOE
pabora

2-1 aral

YMmenusa

2. YMeTh:

- CO371aBaTh 3aIPOCHI B
0a3ax JaHHLIX;

- co3/1aBaTh (POPMBI JUIS
BBOJIa 1 00pabOTKHU
nH(pOpMAIIHH;

— IPOBOJIUTH
CTaTHUCTUYECKYIO 00paboTKy
JIAHHBIX OMOJIOTHYECKOTO
IKCIIEPUMECHTA;

— YMETh NOJIb30BaTh MaKEThI
CTATUCTHYECKHX
KOMITBIOTEPHBIX POTPAMM;
- co3aaBath oT4eThl B B/]

OIIK-8

Y cTHBIN
KOJUIOKBUYM

orpoc,

3. yMeTh:

- HCIIOJIb30BAaTh
nH(popMaIuio,
3aKJIIOUEHHYIO B 0a3ax
JTAHHBIX 110 CTPYKTYpe
TEHOMOB, O€JIKOB,
OCIIEeTITOPOB, TOPMOHOB;
- CO371aBaTh
CHCTIMATN3UPOBAHHBIE
00IIIeTOCTYITHBIC
OnonH(pOpMaITMOHHBIE
CaMTHI;

- BBIZICIIATH U MCCIIEI0BATh
OCJIKH, TIEITU/IBI,
HYKJICHHOBBIC KHCIIOTHI;
-TOJTy4aTh
MOAU(DUIIMPOBaAHHbBIE
OPTraHMU3MBI C IENBI0 UX

[K-1

KoHnTtposbHas
pabota
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HCIIOIL30BaHuUS B
OMOMH)KEHEPHH;
-TPaMOTHO M3J1arathb
BBIBOJBI UCCJICIOBAaHUHU

3-# atan 2. Bnanets: OIIK -8 YcTHbI onpoc,
- METOJAMHU CTAaTUCTUYECKOU Jlokmnan

Brnagets 00paboTKK OMOIOTHYECKON

HaBBIKAMH nHpopManuu;

-CpelICTBaMH aHAJIN3a
MHpOpMaLIUU O CTPYKType
T€HOMOB;

-CpeJICTBaMH CPaBHEHUS
AMHHOKHUCIIOTHBIX
110CJIeI0BATENbHOCTEN

3. BJIAJIETh: [IK-1 Komnoxsuywm,
-HaBbIKaMH palboOThI ¢ KonTtponbHas
OnonH(pOPMAITMOHHBIMU pabora
pecypcamy;

- (pM3UKO-XUMUYECKUMHU
METOAAaMHU UCCIIET0BaHMS
MaKpOMOJIEKYT;
-M€TOJIJaMH I'€HHOM
WH)KCHEPUH U
OMOMHKCHEPUH,

- HaBBIKAMHU HAIMCAHUS
OTYETOB U BBIITYCKHBIX
KBaJTM(PUKAIIMOHHBIX PadoT

4.3 Peiimunz-nian OuCyUuUnIuHbl
(npu neodxooumocmu)

Peituar—mman JAUCHUIUIMHBI ITPEACTABJICH B ITPHUJIOKCHUN 2.

ITporpaMMa AMCHMIIIIMHBI BKJIIOYAET 3 MOIYJIA
Monynb 1 — Beenenue B kypc. [ 'eHHBINM KOHTPOJIb pa3BUTHS APO30(PUIIBI.
Mopyns 2 - 4. Panee pa3BuTHE MIEKOMUTAOIINX.
Monyns 3 - MexaHu3Mbl peajln3aliii MPOLECcCOB KIETOUHON qu(depeHIIMPOBKH U
MoporeHesa.

BOHpOCBI K 3K3aMCHY 11O AV CHUILIINHE «I'eHeTrka Pa3BUTHUA»

=

IIpenMer u 3a1auu T€HETUKH Pa3BUTHSL.

2. llenwm, 3a7aum, OCHOBHBIC TIPOOJIEMbI TEHETUKU Pa3BUTHS. [1epCIIEKTUBEI MPAKTHYECKOTO
IIPUMEHEHHUS JOCTUKEHUM F€HETUKHU Pa3BUTHSL.

3. VpOBHH peryisiliiy YKCIPECCUU TeHOB. PeryIsius skcrpeccuy TeHOB Ha yPOBHE
TPaHCKPUIILIUU y SyKapuoT. Moaens bpurrena u J[3BuacoHa.

4. Jlerepmunanus noja. banancosas Teopus onpezenenus nona y Apozodpuisl. KiroueBbie

T'eHbI B ONPE/ICTICHNN T0J1a y APO30(UIIBL.
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23.
24,
25.
26.

27.
28.
29.

30.
31.
32.
33.
34.
35.

36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.
49.

Oransl CTaHOBJIEHUSI TEHETUKH Pa3BUTHS.

Bxman 3apy0GexHBIX M POCCHMCKMX YYEHBIX B TEHETHUKY pa3BUTHS B MEpUOJ €€
CTaHOBJICHUS.

Ponp knerouHoro sapa B pa3BUTHUN.

Mopdoreneruueckas akTHBHOCTD AP U €€ MePUOJUIHOCTb.

Bnusinue nuroriazmMel Ha paboTy TeHOB.

. MoznenbHble OpraHu3Mbl B TEHETUKE Pa3BUTHA.

. OyHKIIMOHAIIbHBIE U3MEHEHUS XPOMOCOM B OHTOT€HE3E

. XpOMOCOMBI THUIIA JIAMIIOBBIX LIETOK

. [lonuTeHHBIE XPOMOCOMBI.

. 'enernyeckas opranusanus MOJIUTEHHBIX XPOMOCOM.

. XpOMOCOMHBIE ITy(]BbI.

. IIpuLieHTpOMEPHBI T'€TEPOXPOMATUH B IOJUTEHHBIX XpoMoOcoMax. MHTepkansapHbIi

TCTEPOXPOMATHH B IMOJIUTCHHBIX XpOMOCOMaAX.

. Mcrionb30BaHMe MOJIMTEHHBIX XPOMOCOM B FEHETUYECKOM aHAIM3E.
18.
19.
20.
21.
22.

JMMUHYIUS XpOMAaTHHA.

[Tpo6GiemMa TeHETUYECKOW HICHTUIHOCTH MU (HEePCHIIMPOBAHHBIX KICTOK

Teopus nuddepeHmanbHO AKTUBHOCTH T€HOB

MexaHu3MBI PEryJSIIIUU aKTUBHOCTH T€HOB

[Tydunr Kak LUTOJIOTUYECKUI MoKa3aTeb b depeHIanbHOMN
T€HHOW aKTUBHOCTH

deHOMEH allJIeIbHOTO UCKITIOYEHUS

AMIuTpUKAIU U MarHu(UKaIus TeHOB

OO01as XxapakTepuCTHKa PA3BUTHS MICKOTUTAIOIINX.

XapakTepucTKa MEPBUYHBIX IOJIOBBIX KJIETOK MJEKONMUTarmux. [loIoBbIe KIETKH B
uHAU(PPEPEHTHBIX 3a4aTKaxX FOHaJ MICKOMUTAIOIHX.

Nuannmanys Meio3a MIEKONMUTAOIINX.

Pa3BuTHe MoyoBbIX KIETOK y uenoBeka. Meio3. Pannss npodasa. [lo3nussa nmpodasa.
CospeBanne  ¢ommmkynoB. Co3peBaHue oonuTa. MOJEKYISIpHBIE — TPOILECCHI,
OTBETCTBEHHBIE 32 CO3PEBAHUE OOIUTA.

Oniog0TBOpPEHNE U paHHUE 3TaIlbl IpOOIeHNs SMOpUOHA.

Cnepmuii. CTpoeHue 3penon SleKIeTKH.

[Iporuecc omI0J0TBOPEHUS Y MIIEKOITUTAIOLIHX.

MounekynsipHble MEXaHU3MbI AaKTUBALIMY SIMIIEKIIETKH. 3aBEpIIeHHE Meiio3a.

Pannwmii smOpuorenes. Jpobnenue. JIByx01acToMepHbIN IMOPUOH.

Ob6pazoBanue mopyisl. ObpazoBanue OnactorucTel. HekoTopeie cBoicTBa KieTok TD u
BKM. ToTHNOTEHTHOCTH 0JIACTOMEPOB PAHHUX YMOPHUOHOB.

MonozurotHele  OnmusHenbl.  I[IpocHeKTHUBHBIE  MOTEHIMH  PA3NIUYHBIX  YacTel
omacronuctol. [IpeobpazoBanue 6J1aCTOIMCTHI B 3aPOIBIIIEBBIA IIMIAHIP.

[1yTn anonrosa B KJIETKe.

MosnexynspHble MEXaHU3MBI PETYJIAINH aronTo3a B KIETKE

Ponp Genka P53 B amonTo3e.

Bcl2-6enxu B anonrose.

Peneniropet cmeptu — FAS (CD95) u TNF-R1.

ArmonTo3, HeKpo3, ayrodarus. CpaBHUTEIbHBIC ACTIEKTHI.

Pounp amonTo3a B mpoliecce OHTOreHe3a u SMOpHOreHesa.

Armonto3: poJib B pa3BuTuu HemaTo bl (C. elegance).

AmonTo3 u cTapeHue.

DOMOpHOHaNbHAST UHTYKITHSL.

@DakTOphl, XapaKTepU3yIIIHe dMOPHUOHATBHYIO HHIYKIUIO (HHIYKTOP, KOMIIETEHTHAs
TKaHb, B3aUMO/JICHCTBHE HHIYKTOPA U KOMIIETEHTHOU TKaHM ).

OcCHOBHBIE 3aKOHOMEPHOCTH CO3PEBAHUS UHAYKTOPA U KOMIIETEHTHON TKaHHU.
MonexynspHas IpUpo/ia UHIYKTOPOB.
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50. MonekynsipHas npupoja Me301epMaIbHbIX HHAYKTOPOB.
51. MonexynspHas NprupoJia HEHPOUHAYIIUPYIOMHX (DAKTOPOB.
52.Tenst smOpuonanbhoii wmuaykumu: WNT, Noggin, Notch, Dorsalin, Hedgehog

MHWHOBPHAVKH POCCHUHN
OI'bOY BO «bAIIKHUPCKHUU I'OCY JAPCTBEHHBIM YHUBEPCUTET»
BUOJIOT MYECKUIT ®AKYJIBTET

Jucnunnuna «I'eHeTuka pa3BUTU»

3K3AMEHAIIMOHHBIN BUJIET Ne 7

YTBEPXIAIO
3aBemyromas kadeapoit TeHeTUKH U QyHIaMEHTATBHON MEIUIIUHBI
Ouonorudeckoro GakynbTera,

1.0.1H., mpodeccop Xycuyrauaora J.K.
« » 201 r.

1. Ienu, 3agaun, OCHOBHBIE TPOOJIEMbI T€HETUKN Pa3BUTHS. [lepCcIeKTUBbI IPAaKTUYECKOTO
MMPUMCHCHUA IIOCTI/DKCHI/Iﬁ TCHCTUKHU Pa3BUTHA.

2. YPOBHHU pEryisiliuu 3KCIPECCUU TeHOB. Perynsius skcrpeccuy reHOB Ha YPOBHE
TPAHCKPHUIILIUU y 3yKapuoT. Moaens bputrena u J[3Buacona.

3. Herepmunarus noja. banancoBas Teopus onpeaesieHus moJia y apo3oduibsl. KiroueBbie

IeHbl B ONPEAEICHUH 10J1a Y IPO30(PUIIBL.

IlepeBon ouenku u3 100-0auibHOM B 4YeThIpeXxOaIbHYIO MPOM3BOAMTCA CIEIYIOIIUM
obpa3zom:
- oTi4HO — OT 80 10 110 6ammoB (Bkitouas 10 moonpuTenbHbIX 0aioB);
- xopoto — ot 60 g0 79 6amnos;
- YAOBJIETBOPUTEIBHO — OT 45 10 59 6ainos;
- HEY/IOBJIETBOPUTEIIBHO — MEHee 45 6auioB.

Kputepun onenku (B 6aynax):

- 25-30 6aI0B BBICTABIISIETCS CTYJIEHTY, €CJIM CTYACHT JaJjl MOJIHbIE, pa3BEPHYTHIE OTBETHI
Ha BCE TEOPETUYECKHE BOIIPOCHI OMIIETA, TIPOIEMOHCTPUPOBAI 3HaHUE (DYHKITMOHATBHBIX
BO3MOXHOCTEH, TEpPMHUHOJIOT MU, OCHOBHBIX 3JIEMEHTOB, YMEHHE IPUMEHATH TEOPETHUECKHE
3HAHUS MIPU BBIIIOJHEHUH MpaKTUYecKuX 3a1anuil. CTyJqeHT 0e3 3aTpyJHEHUI OTBETHII Ha BCe
JIOTIOJTHUTENbHBIE BONPOCHI. [IpakTuueckast yacTh pabOThI BBIMOJIHEHA MTOJHOCThIO 0€3
HETOYHOCTEH U OIIHOOK;

- 17-24 6anioB BBICTABIISETCS CTYJIEHTY, €CIH CTYACHT PACKPBUI B OCHOBHOM
TEOPETUYECKHIE BOTIPOCHI, OJTHAKO JOMYIICHB HETOYHOCTH B OTIPEICIICHUH OCHOBHBIX TTOHSTHIA.
[Tpu oTBeTE Ha JOMOJIHUTENBHBIE BOPOCHI JOMYIIEHBI HE0O bIINE HETOUHOCTH. [IpH
BBITTOJIHEHUH MTPAKTUYECKON YaCTH PabOTHI JOITYIIEHBI HECYIECTBEHHBIC ONTHOKH;

16



- 10-16 GayioB BBICTABIISIETCS CTYIEHTY, €CIIH IIPH OTBETE Ha TEOPETUYECKHE BOTIPOCHI
CTYZIEHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHUM OCHOBHBIX ITOHSTHH.
Jloruka v OJHOTA OTBETA CTPAJAIOT 3aMETHBIMU M3bsIHAMU. 3aMETHBI TPOOETIHl B 3HAHUU
OCHOBHBIX METO/I0B. TeopeTndyeckue BONMpPOCH! B LIEIOM U3JI0KEHBI I0CTATOYHO, HO C
NpOIyCKaMH MaTepuana. VMIMeroTcsi MpUHIMINAIbHBIE OIIMOKH B JIOTUKE OCTPOCHHUS OTBETA HA
Borpoc. CTyAEHT He Pl 3a/1a4y WIK IPU PEIICHUH JOIMYIIEHbI TPYOble OIOKY;

- 1-10 6anioB BBICTABISETCS CTYACHTY, €CIIM OTBET HAa TEOPETUYECKUE BOIIPOCHI
CBHJICTEIbCTBYET O HEMIOHMMAHHUY M KpaiiHe HEMOJIHOM 3HAHUU OCHOBHBIX ITOHSTHI U METOIOB.
OOHapyXHUBaeTCsi OTCYTCTBHE HABBIKOB IIPUMEHEHUS TEOPETHUECKUX 3HAHUHN MPH BBHITIOJTHEHUU

npakTHYecKuX 3aJanuii. CTyIeHT He CMOT OTBETUTh HU Ha OJIMH JONOJIHUTEIBHBIA BOIIPOC.
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Tembl 17151 10KIa7a-TIPE3eHTAIIUH

Ponb Genka P53 B anonTose.
Bcl2-6enxu B amonro3se.
Peneniroper cmeptu — FAS (CD95) u TNF-R1.
Amnonto3, HeKpo3, ayTodarus. CpaBHUTEIBHbBIC ACTICKTHI.
Poub amonTo3a B mpoliecce OHTOreHe3a u AMOpHOreHesa.
Armonto3: poJib B pa3BuTuu HemaTo bl (C. elegance).
AnonTo3 u cTapeHue.
OMOpUOHATBHAS UHTYKIIHSL.
@DakTOphI, XapaKTePU3YyIOIIHEe YMOPUOHATBHYIO HHIYKIUIO (HMHIYKTOP, KOMIIETEHTHAs
TKaHb, B3aMMO/ICHCTBUE UHAYKTOPA U KOMIICTEHTHOH TKaHM).
10. OcHOBHBIE 3aKOHOMEPHOCTH CO3PEBAHUS MHAYKTOPA U KOMIIETCHTHON TKaHH.
11. MonekynsipHast Ipupoaa HHIAYKTOPOB.
12. MonekymnsipHasi MpUPOaa MEe30IepMaIbHBIX HHIYKTOPOB.
13. MonekymnsipHast Ipupoaa HEHPOUHIYIUPYIOIIUX (HaKTOPOB.
["ensl smOpuonansHoi uuaykimu: WNT, Noggin, Notch, Dorsalin, Hedgehog

CoNoOR~WNE

3ammTa KaxKI0ro J0KJIaJa-Npe3eHTAlNU OlleHUBaeTcsl MaKkcuMaJibHO B 10 6as10B
(0aabHO-peliTUHIOBASI CHCTEMA).

-10 6ayuTIOB BBICTABIISETCS CTYJCHTY, €CJIM PACKPBITA CYTh PACCMATPUBAEMOI'0 acIeKTa 1
NPUYMHA €r0 PACCMOTPEHHUS; OITMCAHUE CYIIECTBYIOIINX ISl TAHHOTO aclieKTa MpoosieM 1
npejiaraeMbie IyTH UX PEIICHUS; TOKJIA]] UMEET MPE3CHTAINI0; COOIOCH PErJIaMEHT TIPU
HPE/ICTABICHUY JIOKJIA/Ia; IPECTABICHHE, a HE YTCHHE MaTepualia; NCIIOIb30BaHbI
HOpPMAaTUBHBIC, MOHOTPa(UIECKHUE U MIEPHOAMYCCKIE UCTOYHUKH JIUTEPATYPbI; YETKOCTh
JIMKIIMH; IPAaBUIBHOCTh U CBOCBPEMEHHOCTh OTBETOB Ha BOIIPOCHI; O(OPMIICHHUE JIOKJIa/1a B
COOTBETCTBUH C TPEOOBAaHUSIMHU C7laya ero NpenojaBaTeio;

-6-9 GayI0B BBICTABIISIETCS CTYJICHTY, €CJIM HE BBIMIOJTHCHBI JIFOOBIC /1BA U3 BHIIICYKA3aHHBIX
YCIIOBU;

- 3-5 0aiI0B BBICTABISIETCS CTY/ICHTY, €CIIM HE BBIOIHEHBI JTFOOBIC YETHIPE U3 BBIICYKA3aHHBIX
YCIIOBHI;

- 0-2 Ganna BBICTaBIISETCS CTYIICHTY, €CIIM HE BBIMOJIHEHBI JTFOOBIX MIECTh U3 YKa3aHHBIX YCIOBHIA
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Bomnpoce! 111 yCTHOT0 onpoca

3anstue Ne 1

[IpoGnema reHeTHYECKON UIEHTUYHOCTH U HepeHIIMPOBAHHBIX KIETOK

Teopus nuddepeHmaibHON AKTUBHOCTH TEHOB

MexaHu3Mbl PETYJISIUU aKTUBHOCTH [€HOB

[Tydunr KaK LUTOJOTUYECKUH MoKa3aTellb b depeHIaTbEHOMI

TeHHOW aKTUBHOCTH

®eHOMEH aJIeTbHOTO UCKITIOUSHHS

AMruindukanus 1 MarHuuKamus reHoB

OOm1ast xapaKTEpUCTHKA Pa3BUTHS MIICKOIUTAIOIINX.

XapakTepucTUKa MEePBUYHBIX IOJIOBBIX KJIETOK MIIEKOMUTArouMX. [lojoBble KIETKH B

uHIM(HEepeHTHBIX 3a4aTKax TOHAaJl MIICKOIUTAIOIINX.

9. HMunmmanus Meio3a MIEKOIUTAOIMX.

10. Pa3BuTHE MOJOBBIX KJIETOK Yy YenoBeka. Meiio3. Panusis npodasa. [Tozaasis npodasa.

11. Co3peBanue  domnukynoB. Co3peBaHue oomnUTa. MOJEKYISIpPHbIE  MPOIECCHI,
OTBETCTBEHHBIE 332 CO3PEBAHHE OOIUTA.

12. OnnmoioTBOPEHUE M paHHUE ATAIbl IPOOJICHUS SMOPHOHA.

13. Cniepmuii. CTpoeHUE 3peNioi SIMIICKICTKH.

14. TIpornecc omI0A0TBOPEHUS Y MIECKOTUTAIOIIHX.

15. MonekynsipHble MEXaHU3MbI aKTUBALIUU SIMIIEKIETKH. 3aBepIlIeHUE Melo03a.

16. Pannwuii sm6puorenes. [pobnenue. [[Byx6iacTtoMepHbIil SMOPUOH.

17. O6pazoBanue mopynsl. O6pazoBanue O6mactonucTel. HekoTopsie cBoiicTBa kietok 1O u
BKM. ToTunoteHTHOCTH 0J1aCTOMEPOB PAHHUX IMOPHOHOB.

18. Mono3urotuele  Onm3Heubl. [IpOCHEKTHBHBIE  TMOTEHUMH  Pa3IMYHBIX  YacTel
6nacrouuctsl. [Ipeobpa3oBanue 61aCTOLMCTHI B 3aPOABIIIEBBIN IIMIIUHID.

NS

N O

3anarue Ne 2

Ilytn anonrosa B KJIETKE.

MornexyssipHble MEXaHU3Mbl PETYIISILIMN alloNTO03a B KIETKE

Poib 6enxa P53 B anonrose.

Bcl2-6enku B anontose.

Peneniroper cmept — FAS (CD95) u TNF-R1.

AnonTo3s, HeKpo3, ayToparus. CpaBHUTENIbHBIE aCTIEKTHI.

Ponp amonTo3a B mporiecce OHTOreHe3a u 3MOpHOreHesa.

AnornTo3: pons B pazButuu Hemarosl (C. elegance).

AMnomnTo3 u cTapeHue.

0. OMOpuoHaIbHAS UHAYKIUS.

11. dakTopsl, XapakTepu3yoliue dMOPHOHATBHYIO MHIYKIUIO (MHIYKTOp, KOMIIETEHTHAs
TKaHb, B3aMO/ICHCTBHE HHAYKTOPA U KOMIIETEHTHOM TKaHM).

12. OcHOBHBIE 3aKOHOMEPHOCTH CO3PEBaHMs HHAYKTOpPA U KOMIIETEHTHOH TKaHU.

13. MonekynsipHas Ipupoaa HHAYKTOPOB.

14. MonexynsipHast mpupoaa Me30epMaIbHbIX HHIYKTOPOB.

15. MonexynsipHast Ipupoaa HEHPOUHIYIUPYIOMUX (HPaKTOPOB.

16.Tennr smOpuwonansuoit wuayknumu: WNT, Noggin, Notch, Dorsalin, Hedgehog

BOoo~NoORWDNE

OTBeThI NPH YCTHOM OIIPOCE OLEHHBAKTCIH MAKCHMAJIBHO B S 02/1JI0B.

- 5 0aJIJIOB BBICTABIIAETCS CTYJIEHTY, €CIIM MOJHOCTBIO MOATOTOBHIICS KO BCEM BOIIPOCAM U
OTBETUJI HA JIOIIOJIHUTEIILHBIE BOIIPOCHI.

- 4 Gasta BBICTABIISIETCS! CTY/ICHTY, €CIIH MOJIHOCTBIO IOJTOTOBMIICS KO BCEM BOIIPOCaM U
OTBETUJI Ha JIOTIOJIHUTEIbHBIE BONPOCHL. [Ipy 0TBeTe Ha BOMPOCHI JOMYCKAeT HErpyOble OINOKU
Y HETOYHOCTHU.
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- 1-3 Oa1a BeICTaBIsSECTCS CTYACHTY, CCJIU MOJIHOCTBIO MOATOTOBUJICA KO BCEM BOIIPOCAM U HE
OTBCTUJI HA JOIOJIHUTCIIBHBIC BOIIPOCHI.

- 0 6GayI0B BBICTABIIACTCS CTYJIEHTY, €CIIM HE TOTOB K BOIIPOCAM.

Bonpocsl 11l MOATOTOBKH K KOJUIOKBUYMY 1

[Ipenmer u 3a1a4u TCHETUKU PA3BUTHSL.

OcHoBHBIE TIPOOTIEMBI TCHETUKH PA3BUTHS.

OCHOBHBIE TIPUHIIHUITEI TCHETUKU Pa3BUTHSI.

Hcropust CTaHOBIECHUS TEHETUKU PA3BUTHS KaK HAyYHOTO HarpaByieHus. OCHOBHBIC ATAITbI
cTaHoBJIeHUs. Benymiye 3apyOeKHbIe B OTE€YECTBEHHBIC YICHBIC — OCHOBOTIOJIOXHHUKH
HAy4YHOTO HarpaBieHUus «| eHEeTHKa pa3BUTHS.

NS

BOHPOCLI AJISl MOATOTOBKH K KOJIVIOKBUYMY 2

=

Ponb kneTouHoro siapa B pa3BUTHUN.

2. OCHOBOIIOJIArarONIMe dKCIICPUMEHTBI, TTOATBEPIKIAIONINE BEAYIYIO POJIb SIpa B Pa3BUTHUU.
Pa6oter X. lInemana, I'. I'emepnunra, A.JI. FOauna, b.JI. Acrayposa, I'.B. Jlonamosa, P.
bpurrca, T. Kunra, JI. I'epaona, JI.M. Yainaxsua, ‘. Yunmyra.

3. Ponp mmTOommasmMel B peanu3alMu  HAClIEACTBEHHOW uHMopmanuu u (popMupoBaHUU
HEKOTOPBIX pu3HakoB opranu3ma. Oneitel . ['eprona. Jumunynus xpomarusa.

4. Wepapxusi CTBOJIOBBIX KJIETOK. TOTHUIIOTEHTHBIE, IUIIOPUIIOTEHTHBIC, MYJIbTHIIOTCHTHBIE,
YHUIIOTEHTHBIE KJIETKHU.

5. Mopdorenernueckass akTUBHOCTb Sep M €€ MEePUOJUYHOCTh. KpuTHueckue mnepuoibl

pa3BUTHS.
Bonpocs! 1J1s1 NOATOTOBKH K KOJLUIOKBHYMY 3

1. OOGmuit NpUHIMIT TEHETUYECKOT'0 KOHTPOJISI pa3BUTHSL.

2. T'mnoresza muddepeHnnanTbHON aKTHBHOCTH T'CHOB.

3. T'MCTOHOBBIH KOJ.

4. Perynsuusi sKCIIpecCUM T'€HOB (Ha YpOBHE TPAHCKPUIILKHU, MOCTTPAHCKPUIIIIMOHHOM

YpOBHE, Ha YypoBHE TpaHcuauuu). KoopaWHUpOBaHHBIE U HEKOOPAMHUPOBAHHBIE
W3MEHEHUSI TEHHOW SKCIIPECCUMU.

5. 5.0co6eHHOCTH B3aUMOJICHCTBUS T€HOB B Pa3BUTHH OpPraHU3MA.

6. OcobeHHOCTH (QYHKIIMOHHUPOBAHUS TCHETHYECKUX CUCTEM, KOHTPOJIUPYIOIINUX Pa3BUTHE.
«Omnepexaroniee» PyHKIIMOHUPOBAHNE TE€HOB B XOZ€ OHTOTeHE3a.

7. T'ennsie cetu.

3ammTa KaXkI0ro KOJUIOKBHYMA VI 04HOH GopMbl 00y4eHHUs1 OLCHNBAECTCH MAKCHMAJIBHO
B S 0a/110B.

- 5 6aJJIOB BBICTABIISETCS CTYIEHTY, €CIIH MOJHOCTHIO TOJATOTOBUIICS KO BCEM BOIIPOCaM
KOJUJIOKBUYMa U OTBETHUJI Ha JIOMIOJHUTEIbHBIE BOIPOCHI.

- 4 Oayia BBICTABIISIETCS CTYACHTY, €CJIU MOJHOCTHIO MOATOTOBUIICS KO BCEM BOIIPOCam
KOJUIOKBHYMa U OTBETHJI Ha JIOTIOJIHUTENIbHBIE BONIPOCHL. [Tpu oTBETE Ha BONIPOCHI JOITYCKAET
HerpyOble OMMUOKH U HETOYHOCTH.

- 3 Gayu1 BBICTABISIETCS CTYACHTY, €CITU MIOATOTOBHUIICS KO BCEM BOIIPOCcaM KoJuTokBuyMma. [Ipu
OTBETE Ha BOMPOCHI JIOMyCKAET OUIMOKHA U HETOYHOCTH.
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- 0-2 6amnoB BBICTABIIAETCS CTYJAEHTY, €CJIM HE TOTOB K BOIIPOCaM KOJIJIOKBUYMA U HE OTBETUII Ha
JIOTIOJIHUTEIbHBIE BOTIPOCHI.

3agaHus 17151 KOHTPOJIbHOM PadoThI
Onucanue KOHTPOJIIbHOM PabOTHI:

J1Jis TOATOTOBKH K KOHTPOJIBHOU paboTe UCIONIb3YETCs CIEAYIONUI TIepeYeHb BOIIPOCOB:

Brenenne B qucuumiauny. [Ipeamer u 3anauu renetuku pasputus. Mcropus. [Ipedhomusm.
Onurene3. Posib KJIETOYHOTO siipa B pa3BUTUU. TOTUIOTEHTHOCTh F'€HOMA. JTallbl OHTOTEHE3A.
Anonrto3. MonekyasspHO-T€HETUUECKHE METO/Ibl, IPUMEHSIEMBbIE B UCCIIEIOBAHUSX 10 T€HETHKE
pa3BUTHSL.

OO0masi xapakTepucTHKa pa3BUTUs Apo3o¢uibl. Co3peBaHne SULEKICTKH APO30(QUIIbL.
Pannnii smO6puorene3 apozoduisl. [lo3muuit smMOpuorene3 apo3oduisl. JInunHOYHAs cTaaus
pa3ButTHsa. TOTUMOTEHTHOCTh U JETEpPMUHAIUS B SMOpUorenese apo3oduibl. ['eHHbIN KOHTPOIb
pa3BUTHUSA JPO30PUIIHL.

I'eHHBIH KOHTPOJIb pa3BUTHA AP030(uJIbI. XapakTepuCTUKa MAaTEPUHCKUX T'€HOB. Pounb
IFE€HOB CETMEHTAIIUU B Pa3BUTHH. [ OMEO3UCHBIE I'€HBI U UX POJb B PA3BUTHH.

Panee pazBuTne miiexkonutawummx. OO0mas xapakTepUCcTUKa Pa3BUTUS MIICKOMTUTAIOLTHX.
XapakTepucTuKa MepBUYHBIX MOJIOBBIX KIIeTOK. [lonoBeie kieTku B MHANGGEPEHTHBIX 3a4aTKax
ronayn. Mannmanus meiiosza. Pa3BuTHe MOJIOBBIX KIETOK y YeloBeka. Meiio3. Pannss npodasa.
[Mo3nuss npodasza. CozpeBanue pomumkynoB. Co3peBanne 00nuTa. MONEKYIIpHBIE TPOLECCHI,
OTBETCTBEHHbIE 3a co3peBaHue oouuTa. OIUIOJOTBOPEHHME U paHHHME OSTambl APOOJIEHUS
smOpuoHa. Crnepmuii. Crpoenue 3penoil sifneknerku. IIpouecc oOmIOIOTBOpEHUs Yy
MiIeKonUTaomuX. MoeKkysapHble MEXaHU3Mbl aKTUBAIMH SHIIEKJIETKU. 3aBepIIeHnEe Meio3a

Pannmnii smOpuorene3. Pannuii smO6puorenes. [Ipobnenue. J[ByxOmacToMepHbIil SMOPHOH.
O6pazoBanue mopyinel. OOpa3oBanue OmactonucTel. Hekotopeie cBoiicTBa kietok TO u BKM.
TOTUNOTEHTHOCT, ~ OJaCTOMEPOB  paHHUX  SMOPUOHOB.  MOHO3WUTOTHBIE  OJIM3HELBI.
[TpocniekTHBHBIE MOTEHIIUN PA3JIMYHBIX YacTel O6mactouucTsl. [IpeobpazoBanue 01acTOIMCTHI B
3apOBIILIEBBIN UIUHAP.

MexaHu3MBbl peaTu3aluM MPOLecCoB KJIETOYHOM au(depeHuMPOBKUA U MopdoreHesa.
OOpatumMble (3MUTC€HOMHBIE) W3MEHEHHsI OTHENbHBIX YYacTKOB XpPOMAaTHHA C COXpaHEHHEM
HEeNpephIBHON CTPYKTYphl. HeoOpaTumble H3MEHEHHUs y4acTKOB XpoMaThHa. OHTOTeHeTH4ecKast
CTaOUIIPHOCTh TE€HOMa Kak 0a30oBas XapaKTepUCTHKA IIOJOBBIX M COMATUYECKUX KIIETOK
OOJNBIIMHCTBA MHOTOKJIETOYHBIX JKMBOTHBIX B  XOJA€ OHTOoreHesa. lLlutomoruueckue,
reHeTHYecKrue, HMOPHOJIIOTUYECKME M MOJIEKYJIAPHO-OMOJIOTHYECKHE  JIOKa3aTeIbCTBA
SKBUBAJEHTHOCTH T€HOMAa B KJIETKaX pA3JIMYHBIX TUIOB TKaHeW M opraHoB. KiioHmpoBaHue
OpraHM3MOB KakK JIOKa3aTelIbCTBO JKBHBAJICHTHOCTH KIIETOYHBIX T'€HOTHUIIOB B OHTOIE€HE3E
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SIBNeHNS OHTOT€HETUYECKOM HeCTaOMIbHOCTH F€HOMA B COMAaTUYECKUX KJIETKAX PsiJia ')KUBOTHBIX
KaK pe3y/IbTaT FTeHOMHBIX MEPECTPOEK COMATHUECKUX KIIETOK.

JIuMUHYIIMS XpOMAaTWHA Y MAapa3uTUPYIONIMX HEMAToJ W HEKOTOPhIX HACEKOMBIX B
coMmaruyeckux kierkax; peopranuzauusa JJHK B xone o6pa3oBanus reHOB UMMYHOTJIOOYJIMHOB B
B-nmumdonurax u kineToyHslx peuentopoB B T-nuMdonuTax; TpaHCIOKAIMH XPOMOCOM B XOJ€
OHTOreHe3a KaK MPUYMHBI BOSHUKHOBEHHUS psfa Onmyxosiei. Vi3sMeHeHne cTpykTypsl XpOMOCOM B
xoJe pa3BUTHUA: MypUHT, 00pa3oBaHHWE JAMIIOBBIX LIETOK, MOJUTEHHUS, HEAOPEIUIMKALNS
carerumtHblX  JIHK, ammnudukanus puOOCOMHBIX —(SIAPBIIIKOBBIX) TeHOB, MHakTuBanus
paifoHoB X-XpOMOCOM y caMOK MieKonuTaromux. MmnpuHTUHT. OyHKIMOHATBHBIE pa3iuyus
OTLOBCKMX M MATEPUHCKUX T'E€HOMOB, BO3HMKAIOIIME B TaMEHTOreHe3e (METHJIMPOBAHHE,
HKCHAHCHUS TPUILICTHBIX MOBTOPOB Y MIIEKOMUTAIONINX ). MHOTOYPOBHEBBIN XapaKTep Peryssiiuu
JKCIIPECCHMM TEHOB (peryisilus Ha YpOBHE XpOMAaTHHA, TPAHCKPUIIIUHU, MPOLECCHHTa,
TpaHclOpTa W3 sApa B [HUTOIUIa3My, mpeTpaHciasanuu, Tpancmsiuuun MPHK, npu
MOCTPAHCIIALIMOHHOM CO3PEBAaHUH OENTKOB, CEKPEIMH M CO3PEBAaHUE OCIIKOB ITOCIIE CEKPEIH).
Perynsanus reHOB Ha ypOBHE MHHIMAIMKM TPAaHCKpUNIHHU. L{Mc-31€MEeHTH TPOMOTPOB U TpaHC-
dakropbl perynauuu TpaHcKkpuniuu. OOMe U crnenuasbHble TPAHCKPUIIMOHHBIE (aKTOPHI.
JIHK-OenkoBele u  Oenmok-OenKOBbIe  B3auMoOJcHCTBUA. Ponb  OenkoBbIX  (aKTOPOB,
B3aMMO/ICHCTBYIOIINX C XpPOMaTHHOM. J[OMEHHasi CTPYKTypa TPaHCKPUIIMOHHBIX (PaKTOPOB, HA
npumMepe TO BaXKHBIX I paHHETO SMOPUOHAIBHOTO PAa3BUTHS KUBOTHBIX: TomeozoMeH (helix-
turn-helix), Paired-nomen, basicHLH. Perymsiius  9KkcmpeccMd  TeHOB  Ha  IMOCT-
TPAHCKPUIIIIMOHHOM YPOBHE B X0JIe co3peBaHus HacueHTHOW PHK (TepMuHaius TpaHCKpUTIIIH,
KONMUPOBAHKE, IIOJIMAJICHWINPOBAaHUE, CIUIAHCHHT, TpPAaHCIOPT M3 sApa B IHTOILIA3MY).
Herepmunanus mnona y Drosophila (Ha ypoBHE TpacHKpUIIIMM W CIUIAHCHHTA): TE€HBI
HyMepaTopsl U AeHOMUHATOpPHI, sex letal (Sxl), transformer (tra), doublesex (Dsx). Perynsius
HKCIIPECCUU TEHOB B Ha Mpe-TPAHCISIIIHOHHOM U TPAHCISIIMOHHOM YPOBHSL.

T'omeo60okchbl y 4YenoBeka W HacjeAcTBeHHbIe 0oje3nn. HOX-knacrepel y dyenoBeka,
JOKAJIM3alusi, KOJMYECTBO T€HOB. AHalu3 BPEMEHU W MECTa JEWCTBUSA T€HOB. AYTOCOMHO-
JOMUHAHTHBIA cuHApoM npu MyTauuu B reHe HOXA. Cunnonupaktuius, oOycIOBICHHas
mytanuei B rene HOXD. Myranus B rene PAX3, oOycnasnuBatonias cudipoM BaapaenGypra 1-
ro tuma. Mytamus B reHe PAX2, cunaapom. Mytamus a rene PAX6, oOycraBimBaroas
pa3BuThe aHupuauK. Myrtanmuu B reHe PAX8, mpuBozasiue K 3KTONMWW IMATOBUIHOHN JKEIE3BlI.

Cepus reroB SOX, skcrnpeccusi. MyTanuu reHOB «IIMHKOBBIX majibleBy. Cepust reHoB T-DOX.

[Tpumep BapuaHTa KOHTPOJILHOMN pabOTHI:

IlepeyeHb BONPOCOB /15 MOATOTOBKH K KOHTPOJIbHOI padore 1
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1. Ilenu, 3amauu, OCHOBHBIE MPOOIEMbI TEHETUKHU pa3BUTHS. [lepCcrieKTUBBI TPAKTUYECKOTO
PUMEHEHHS JOCTHKEHUH TeHETHKN Pa3BUTHS.

2. YPpOBHHU PETYISILINN IKCIPECCUU T€HOB. Perysius skcnpeccun TeHOB Ha yPOBHE
TPaHCKPUIINY Y 9yKapuoT. Moxens bpurrena u J[3Buncona.

3. Herepmunanus nona. bamancosas Teopus onpeaeneHus mnoua y npozoduisl. KitoueBbie

TeHBI B OIPE/ICIICHUH TI0JIA Y IPO30(HIIBL.

[Ipehomusm u smureHes.

Ponb ruCcTOHOB B peMOAEIMPOBAHUN XpOMAaTHHA. [ MICTOHOBBIH KO/I.

6. HuddepennnanpHas akTHBHOCTh TOMOJIOTHYHBIX XPOMOCOM U UX Y4acTKOB. [ eHeTn4ueckue
MOCJIEACTBUS HMHAKTUBAIIMH XPOMOCOMBI (KOMITEH AU 103bI X-CLIEIUICHHOTO T'eHa, pa3Has
HKCHPECCHSI Y TETEPO3UTOTHBIX JKEHIIIUH, MO3aHIIN3M)

ok

IlepeyeHb BONMPOCOB JIsl MOATOTOBKH K KOHTPOJIbHOM padoTe 2

1. OcnoBubie nonoxxenus reopun A. Belicmana.

2. Iluc- u TpaHc-neicTByOMUE (HaKTOPbI PErYIISIUN SKCIPECCUU reHoB. Poib
TPAHCKPHUIIIIMOHHBIX (PAKTOPOB B PETYJISIUU IKCIPECCUU T€HOB.

3. MornekynspHO-TeHeTUYeCcKoe oOecriedeHue MmjaaHa CTPOSHUs OpraHu3Ma Ha IIpuMepe

IJIOA0BOM MYXH.

Pannwmii sMOpuorenes apo30QuIsl.

5. VYPpOBHHM perymsiiiuu SKCIPEeCcCUu reHOB. Perymsius skcnpeccu reHOB Ha YPOBHE
TPAHCKPUIILIUU Y IPOKAPUOT.

6. JuddepeHnmanbHas akTHBHOCTh TOMOJIOTHYHBIX XPOMOCOM H UX Y4acTKOB. MIHaKTHBaIUs
X-xpomocomsl. ['unoresa Mapu Jlaiion. KitoueBbie reHbl MHAKTUBAIIUU X-XPOMOCOMBI.

>

IlepeyeHs BONPOCOB /IS MOATOTOBKH K KOHTPOJIbHOII padoTe 3
OBorenes po30¢uIIbL.
Pounb sHXaHCcepoB, caillieHCEPOB, HHCYJSATOPOB B PETYJISLUN KCIPECCUU TEHOB.
Oomna3zmarudeckas cerperanusi. [ 'ensl MaTepuHckoro s dexra
OcoOenHoctr u3yudeHus 3a00JeBaHUIl C HACIEACTBEHHON MPEApaclooKEHHOCThIO Ha

o E

MMpUMEPEC AJUICPrUICCKOTO pUHUTA

3amuTa Kax/a0il KOHTPOJILHOI PadoThI OlleHNBAaETCsI MAKCUMAJILHO B 10 0a/110B.

- 10 GayIOB BBICTABIISICTCS CTYICHTY, €CIIH BEPHO OTBETHJI Ha BCE BOIIPOCHI KOHTPOJIBHOM
paboTHI.

- 6-9 GayI0B BBICTABIISIETCS CTY/IEHTY, €CJIM OTBETUJI Ha BCE BOIPOCHI KOHTPOJILHOM pabOTHI.
[Tpu oTBeTE Ha BONPOCHI JOMYCKAET HETPyOble OMINOKH U HETOYHOCTH.

- 3-5 GayJIOB BBICTABIISIETCS CTYIEHTY, €CIM OTBETHII Ha Ooiiee ueM 50% BOTPOCOB KOHTPOJIBHOM
pabotsl. [Ipu oTBeTE Ha BONPOCHI AOMYCKAET OMMUOKH M HETOYHOCTH.

- 0-2 6anmnoB BBICTABIAETCS CTYAEHTY, €Clii OTBETUI Ha MeHee ueM 50% BOMpOoCcOB KOHTPOIBLHOM
pabotsl. [Ipu oTBETE HAa BOMPOCHI JOIMYCKAET OIMTMOKHA U HETOYHOCTHU

CamocTosTenbHas paboTa Mo MOJArOTOBKE K UTOTOBOMY KOHTPOIIIO — 9K3aMEHY IMPOBOIUTCS 1O
porpaMMe JAUCHUTUINHBL.
5. YueOHO-MeTOAMYEeCKOe M MH(OPMALIMOHHOE 00ecnevyeHre TUCHHIITUHBI

5.1. IlepeyeHb OCHOBHOI 1 OTIOJHUTEIbHON y4eOHOM JIUTepaTypbl, HEOOXOAMMOM A5
O0CBOCHUSA NUCHUIIIMHbI
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OcHoBHas JuTepartypa:

1. Wanos B.U., bapeiunukosa H.B., buneesa /1.C., lananu E.JI., Koncrantunosa JI.M.,
Kysenosa O.B., [lonskoB A.B. I'enetuka. YueOnuk st By3os/ Ilox pen. Axagemuka PAMH
Neanosa B.U. — M.: UKII «Axagemkuauray, 2007. — 638 c.: ui. — 481mr.

JlonoIHUTeIbHAS JTUTepaTypa
1.NMure-BeuromoB C.I'. I'eHeTHka ¢ OCHOBaMH CENEKIUH: Y4COHUK AJISI CTYIEHTOB BBICIIMX
yueOHBIX 3aBeJIeHUH. — 2-¢ u3aanue, nepepad. u pon. — CII6.: M3a-so H-JI, 2010 c.: un. — 48 m.
2. Kumynés N.®. O06mast u MoneKyJsipHas reHeTuka: Y4de0. mocooue. — HoBocubupck: U3a-Bo
HoBocu6. yu-ta: Cub. yaus. U3n-Bo, 2002. — 459 c.: wi. — 35 mr.
3.Mycradun P.H., Hypramuesa A.X., [Ipoxodrena JI.C., Xycayraunoa 3.K. Ananu3 renoma
yenoBeka: yueoHoe nocooue — Yda: PULL baml'V, 2016 — 80 c. — 29 .

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTu «AHTEepHET» N
NPOrpaMMHOI0 odecrieyeHusi, He0OXO0AMMbIX /1JI5l OCBOEHHUS TUCHUTLIUHBI

http://www.ncbi.nlm.nih.gov/

http://www.rcsb.org/pdb/home/home.do

http://www.uniprot.org/

http://www.cellbio.com/

Onementsl. CaliT HOBoCTel QyHmaMeHTanbHOM Hayku: http://elementy.ru/news

S B N N

-http://www.biotechnolog.ru
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6. MaTtepuajibHO-TEXHHYECKAas 0a3a, HEOOXOAUMAsA /IS OCYILIECTBJIEHUs 00Pa30BaTEeIbHOT0

nmpouecca 1mo TMCuMIlInHe

1. yuebnaa ayoumopua ona
npogedenus 3aHAmui
JIEKYUOHHO20 MUNA:AYTUTOPUL
Ne 232 (yueGHpIii  KOpIIyC
ouodaka), aymuropus Ne 332
(yueOHbIit KOpIyC OHOdaKa).

2. yuebnas ayoumopusa o0na
npoeedenus 3anamuii
CeMUHAPCKO20 muna:
aymuropuss Ne 130  (yueGHbIi
KopITyc 6nodaxa).

3.yuebnan  ayoumopus  Onn
nposedenus  2pynnoevix - u
UHOUGUOYAIbHBIX

KoHcynsmayui:aynutopust N

130 (yuebusriit kopmyc Grodaka),
aymuropust Ne 227, maboparopus
[LI[P-ananu3a (yueOHBIH KOpIyC
Oomodaxa), aymuropus Ne 319,
mabopatopuss  UT  (yueOHsri
Kopiryc 6uocdaka), ayauropus Ne
231, mabopatopus UT (yueOHBbIH
KopIyc onodaxa).

4. yuebnas ayoumopusa 0na
meKyujezo KORmpons u
npoOMENCYMmOUHOU

ammecmayuu:aynuropus Ne 130
(yueOHbiit  xopmyc Ouodaxa),
aymuropust Ne 319, mabGoparopus
UT (y4ebHbIil KOopmyc Omodaka),
aymuropust Ne 231, mabGoparopus
UT (yueOHBII KOpITyC OHOdaKa).

5. nomewieHus onsa
camocmoamenvHoiu  pabomoi:
aymuropuss Ne 428 (yueOHBIH
Kopiyc Owmodaka), YHTaIBHBIN

3an Nel (TmaBHBIN KOpITyC).

Aynutopus Ne 232
VYuebHas  Mebenb, J0OCKa,  MYJIbTHMEIUA-IIPOEKTOP
PanasonicPT-LB78VE, skpan Hactenubiii Classic Norma,
HOyTOyk Lenovo B570e.
Aynutopus Ne 332
VYuebHast MeOenb, J0OCKa, MYJIbTUMEIUA-TIPOEKTOP
PanasonicPT-LB78VE, skpan Hactenusiii Classic Norma,
HOYyTOYK Lenovo B570e.

Aynutopusi Ne 227
Jlagopatopus IIIP-ananuza
JlabopaTopnas MebeTb, BBITSDKHON mKad,

TeNbIOKYMEHTHP VIO cucrema Quantum-ST4-
1000/26MX, OHK-Ammmudukatop ABI GeneAmp 2720
Thermal Cycler ¢ anrom. Tepmo6i0koM Ha 96 TPOOUPOK,
nentpudyra Eppendorf 5804R ¢ oxyaxzaeHueMm,
TepMocTaT JKUnKkocTHoi (Oamst) , GFL-1041, aBroknar
mapoBoit  Tuttnauer  momemn  2540MK,  kamepa
anekTpodopeTyeckasl TOpU3OHTaJIbHAs (2 IIT), BECHI
SPS2001F, Ohaus; asr.mumerka 0,5-5 wmxin  Black
MHUKpOHaKOHeYHUK, Thermo. aBT. mmmetka 10-100 mxi
Black Thermo, aBr.munetka 1-10 mir Jlaiitr Thermo, aBT.
munerka 100-1000 mxn Black Thermo, ITIP-6okc BAB-
ITP-1 (2 wrT), Munu-neaTpudyra-soprexc "Micro-spin”
FV-2400; wuenrpudyra Eppendorf MiniSpin Plus mis
MuKponpooupok 1,5/2,0 mn, 12 mect, mo 14500 o6/muH,
JHK-ammmmdukarop B peansHoM BpemeHu BioRad
CFX96 Real Touch System.

Aynutopusi Ne 130
VYueOHas mebenb, J0CKa MapKepHas, SKpaH HAaCTCHHBIH,
mynsTUMeana-nipoekrop EPSONEB-X8, xommbrorep-
MoH00JI0K LenovoC200Atom, M®Y HP Laser JetM 1120,
mukpockorr MUKME/-5 (12 mt).

Ayautopus Ne 231

JladopaTopus UT
YueOHast MeOenb, TOCKa, dKpaH Oelblif, MepCOHANBHBIN
komnpoTep B kKoMmiuiekte HPAIO 20”CQ 100 eu
MOHO00J10K (12 mIT).

Aynutopusi Ne 319

JlaGopatopust UT
YueOHast Mebenb, JOCKa, epCOHANBHBINA KoMmbioTep iRU
Corp (15 ).

Aynutopus Ne 428
YueOHast MeOenb, Jocka, TpPUOYHA, MYyJbBTUMEIUA-
npoektop InFocusIN119HDx, nHoyTtOyk Lenovo 550,
okpan  HacteHHBI  Classic  Norma, MOHOOIOKH

CTallMOHAPHBIE - 2 INT.
Yuransuslii 3a1 Nel
VYueOHast MeOenb, Y4eOHbIH UM CHPAaBOYHBIA  (DOHI,
HEOTrpaHUUYEHHBIN KpPYTJI0CYTOYHBIH JOCTYTI K
ANIeKTpOoHHBIM OubnmoTeunsiM cuctemam (ObC) u B/,
MOHOOJIOKM cTamuoHapHBle — 5 mr, MOV (mpuHTEp,
ckaHep, kommup) - 1 mr., Wi-Fi goctyn amst MOOMIBHBIX
YCTPOMICTB YCTPOMCTB

1. Windows 8
Russian.
Windows
Professional 8
Russian
Upgrade.
Horoop  Ne
104 oT
17.06.2013 .
JIunensun
OeccpodHbIe
2.
MicrosoftOffi
ceStandard
2013 Russian.
Joroop  Ne
114 oT
12.11.2014 r.
JIunensun
OeccpovHEIe.

3. Kaspersky

Endpoint
Security s
OuzHeca -
CraHaapTHBIH.
Jorosop
Ne3180682039
8 oT
17.09.2018 .
Cpok
IEUCTBUS
JMUIEH3UH 10
25.09.2019.
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MHWHOBPHAYKHU POCCUU

[Tpunoxenue Ne 1

®I'BOY BO «BAILLIKMPCKUN IT'OCYJIAPCTBEHHBI YHUBEPCUTET»

BUOJIOTMYECKUI ®AKYJIBTET

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

JUCIUIUIMHEI [ eHeTrKa pa3BuTHs Ha 8 ceMecTp

(HauMEeHOBaHWE JUCITUTIIIMHBI)
Ounas

dopma obyueHust

Buna pa6orsl

O0beM TUCHUTLINHBI

O6mas tpynoemkocts aucuuruinssl (3ET / gacos) 3/108
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MPeIo aBaTesem:
JIEKLIUHA 16
MPAKTHYECKUX/ CEMHUHAPCKUX 16
712a00paTOPHBIX
Apyrux (TpynroBasi, MHAUBUIYadbHas KOHCYJIbTAIUS U UHBIC
BUJIbI YUCOHOU JCSITEILHOCTH, IPEIyCMaTPUBAIOIITIE PaObOTy
oOyuaromuxcs ¢ npenojasarenem) (OKP) 1,2
Y4eOHBIX 9acOB Ha CAMOCTOSATEIbHYIO0 paboTy obydaromuxcs (CP) 31
Y4eOHBIX YacOB Ha MOJTOTOBKY K
sKk3aMeny/3auety/muddeperiuporanHomy 3auery (KoHTpon) 43,8

®opma(bl) KOHTPOJIS:
9K3aMeH 8 ceMecTp
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OcHOBHAaA U

®dopma TeKyIIero

dopma U3yueHHsI MaTepUAIIOB: JICKITUH, KOHTPOJIS
JOTIOTHUTEIbHAS
NPaKTHYECKHUE 3aHSATUS, CCMUHAPCKHUE TePaTYDA 3agaHus 1o yCIIEBAEMOCTH
3aHATUS, TabopaTopHbIE paboTHI, eKOMgHI[ng,aﬂ CaMOCTOSITENIbHOU (KOJTOKBUYMBI,
No CaMOCTOsATENbHAs Pab0Ta U TPYLOEMKOCTh CTp eHTAM (}; oMeDa paboTe CTYAEHTOB | KOHTPOJIbHBIE pabOTHI,
/ Tema n conepxanue (B yacax) Y p KOMIIBIOTEPHBIE TECTHI
I/ U3 CITHCKA)
U T.I1.)
JIK | I[TP/CEM | JIP CPC
1 2 3 4 5 6 7 9
8
1. | Beenenue B Kypc | 2 2 4 OcHoBHas N3yuenue nepeunss | Komnoksuym
«l'eHeTMKa  pa3BUTHUMDY: JTeparypa. BOIPOCOB T10 IIepPBOM
IpeaMeET, 3a7a4H, 1 TeME
JlomonHuTenpHa

HCTOPHUSI CTAHOBJICHHS KaK
HAyYHOW  JUCUUIUIMHBI,
KOHIEMNINUH U TPOOIEMBI.

Ilpenmer u 3amaum

TE€HETUKU pa3BUTHSL.
Ucropus.  TIpedomuzm.
OnureHes. Ponb
KJIETOYHOTO0  siipa B
pa3BUTHH.

g nureparypa: 1-3
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ToTUIIOTEHTHOCTD

reHoMa. DTansl
OHTOI€HE3A. Arnonros.
MonekynsipHo-

TCHECTUYCCKUC METOJbI,

PUMEHSIEMBIC B
HCCIIEIOBAHHUAX o
TCHCTUKC pa3BI/ITI/I$I.
Oo6masn
XapaKTepPUCTUKA

pa3Butusi  Ap030(QHJIbI.
Co3peBanue SUIECKICTKA
JPO30(UITHI. Panumnit
AMOpHOreHe3 Ipo30(ubl.
[To3gumit  sMOpuoreHes
npo3oduibl. JInunHOYHAS

cTaaus pa3BUTHSL.
TOTUIIOTEHTHOCTH 51
JIeTepMUHAIUS B
sMOpHoreHese
TpO30(UIIBL. ["ennbIit
KOHTPOJTb pa3BUTHUSA
JPO30(HITBL.

OcHoBHas
auTeparypa:
1
JlomosiHuTENbHAS
autepatypa: 1-3

IloxaroroBska k

naboparopHoit paboTe

KonTposnbHoe padora

I'eHHbId KOHTPOJIb
pa3BuTus  Apo30(¢uIIbI.
XapakTepucTruka
MaTEepUHCKUX reHoB. Poib
F€HOB CErMEHTaluu B
pazBuTuu. I'oMeo3ucHble
reHpl M HUX poib B
pa3BUTHHU.

OcHoBHas
TuTepaTypa:
1
JlomoaHUTEIbHA
s muteparypa: 1-3

IloaroroBka x
KOJUIOKBUYMY

VYcerHbII o1poc,
KOJUIOKBUYM
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Panee pa3Butue
MJIEKONUTAIOIINX.
OO61mas xapakTepuCcTHKa
pa3BUTHUSA
MJIEKOTIUTAIOIIUX.
XapakTepucTUKa
MEPBUYHBIX MOJOBBIX
KJIeTOK. [TonoBBIE KIETKH
B HHIU(DPEPEHTHBIX
3ayaTKax roHa.
Nuunnanus menosa.
Pa3BuTue nonoBbeix
KJIETOK Y YeJIOBeKa.
Meiios. Pannss nmpodasa.
[To3nuss npodasa.
Co3speBanue GOJUTUKYIIOB.
Co3peBaHue oouura.
MonexynsapHbie
IIPOLIECCHI,
OTBETCTBEHHBIE 32
CO3PEBAHUE OOLIUTA.
Onno10TBOpPEHHE U
paHHHE dTanbl APOOIECHUS
smOpuoHa. CiepMuii.
CrpoeHue 3penoit
sitneknetku. [Ipouecc
OIUIOJJOTBOPEHHUS Y
MJIEKOTTATAOTIIHX.
MonexynspHbie
MEXaHU3MbI aKTHUBAIIUN
SIMIEKIIETKU. 3aBEpIICHHE
Meno3a.

OcHoBHas
auTeparypa:
1
JlonosiHuTENbHA
s muteparypa: 1-3

Mogenbabie
OpraHU3MBbI B
TE€HETUKE Pa3BUTHUS

Kontponbnas pabota
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Pannuii
smOpuorene3.  Panuuii
AMOpHOTreHes.
Hpobnenue.
JIByxOmacToMepHBIT
amOpuoH. OOpa3oBanue
Mopyinbel.  OOpa3zoBaHue
6nactouuctel. Hexkoropsie
cBoiicTBa KJIeTOK TD wu
BKM. ToOTHUIIOTEHTHOCTH
OacTomMepoB paHHUX
YMOPHUOHOB.
MoOHO3UTOTHEIE
OJIM3HEIBI.
[TpocniekTuBHBIE
MOTCHITUU pa3IMYHBIX
yacTei ONaCTOLHCTHI.
[IpeobpazoBanue
OIIaCTOLUCTHI B
3apOIBIIIEBHIN ITUITHHJP.

OcHoBHas
auTeparypa:
1
JlomoaHuTEIbHAS
auteparypa: 1-3

CurHanbHbIE TTYTH,
YIPABJISIFOIINE
pOLECCaMH Pa3BUTHS

YcrHblii onpoc,
Joxknan

MexaHu3MBbI
peau3aluM TPOLECCOB
KJIETOYHOM
auddepeHUPOBKHU U
Mopdorenesa.
O6patumbie
(STIUTE€HOMHBIE)
W3MEHEHUSI  OTIEIBHBIX
y4acTKOB XpOMaTHHa C
COXpaHEHUEM
HEMPEPHIBHON CTPYKTYPHI.

OcHoBHas
JTUTEepaTypa:
1
JlomosHuTenbHAs
auteparypa: 1-3

IloaroroBka k
KOJIJIOKBUYMY

Komnoxksuym
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HeobOparumpie nsMeHeHuUs
Y4aCTKOB XpOMaTHHA.
OnTorenernyeckas
CTaOUIIBHOCTh T€HOMA Kak
0a3oBasg XapaKTEPHUCTHKA
MOJIOBEIX M COMAaTHYECKUX
KJIETOK OOJIBIIIMHCTBA
MHOT'OKJICTOUHBIX
JKHBOTHBIX B X0JIe
OHTOI'CHE3A.
IluTonoruueckue,
TCHETUYCCKHE,
AMOPHOJIOTHYECKHIE n
MOJIEKYJISIPHO-
OMOJIOTUYECKHE
JIOKa3aTeIbCTBa
9KBHUBAJIECHTHOCTH T'€HOMa
B KIETKax pPa3JIu4yHbIX
TUIOB TKAHEW U OpPraHoOB.
Knonnposanue
OpraHu3MoOB KakK
JIOKa3aTeIIBLCTBO
9KBHUBAJICHTHOCTH
KJICTOYHLIX TCHOTHUIIOB B
OHTOI'€HE3E SIBneHus
OHTOT'€HETHYECKOM
HEeCTaOMIIBHOCTH T€HOMa B
COMAaTHMYECKMX  KJIETKax
psiga  KMBOTHBIX  Kak
pe3yibTar T€HOMHBIX
IepecTpoeK
COMAaTHYECKHUX KJICTOK.
Jnvmunyius
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XpoMaTHHA y

Napa3sUuTUPYIOLIUX
HEMAaroJ, M HEKOTOPBIX
HAaCEKOMBIX B

COMAaTUYECKHX  KJIETKaX;
peopranmsauus JHK B
x0/ie 00pa3oBaHUs TECHOB
UMMYHOIJI00yJIMHOB B B-
auMdoruTax u
KJICTOYHBIX PEICNTOPOB B
T-nmumdornurax;

TPAHCIIOKAIIUN XPOMOCOM
B XOJ€ OHTOreHe3a Kak
NPUYHUHBI BO3HUKHOBEHUS

psana OIYXOJIEH.
W3meHnenne  CTpyKTypbl
XPOMOCOM B xoJze
pa3BUTHSA: nyQguHr,
o0pa3oBaHHE  JIAaMITOBBIX
HIETOK, MTOJTUTCHHUS,
HEJOpEITUKALIMS
CaTEeJUIMTHBIX JIHK,
amIuTipuKaIms
prOOCOMHBIX
(SIIPBIIIKOBBIX ) T'€HOB,

WNuakTuBanus pailoHoB X-
XpOMOCOM Y  CaMoOK
MJIEKOITUTAOIIHX.
NmnpuHTHHT.
OyHKIIMOHAIbHBIE
pa3nuyus OTLOBCKUX U
MAaTE€PUHCKUX  T'€HOMOB,
BO3HMKAIOIIKE B
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raMEHTOI'eHEe3e
(MeTuIMpoBaHue,
9KCHAHCHUSA  TPUILIETHBIX
IIOBTOPOB y
MJIEKOIIUTAIOLIMX ). MHOTO
YPOBHEBBII Xapaxrep
pErysiiMM  3KCIIPECCUU
reHoB  (perynsiuuss Ha
yYpOBHE XpOMaTHHa,
TPaHCKPHIILINH,
IPOILIECCUHTA, TPaHCIIOpTa
U3 dIpa B LUTOILIA3MY,
HPETPaHCIISLNY,
tpancisinun MPHK, npu
HOCTPAHCIIALIUOHHOM
CO3pEBaHUU OCITKOB,
CEKpEIMM W CO3pEBaHUE
OeNKOB MOCIIEe CEKPELHH).
Perynsauus reHoB  Ha
yYpOBHE MHUIAAITIH
TPaHCKPHIILIUH. [Muc-
3JIEMEHTBl IPOMOTPOB U
TpaHC-(PaKTOpbI
perymisiuuu
TpaHckpunuuu. O0mue u
crHeluaibHbIe
TPaHCKPHILIMOHHbIE
daktopel. IHK-6enkoBbie
" 0e0K-0eTKOBbIe
B3aNMOJICHCTBHS. Pome
OETIKOBBIX ¢dakxTopoB,
B3aUMOJICUCTBYIOIIUX €
XpoMaTHHOM. JloMeHHas
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CTpYKTypa
TPaHCKPHUIILIMOHHBIX
dakTopoB, Ha mpuUMepe
T® BaxKHBIX ISl PAHHETO
SMOPHOHAIBHOTO
pa3BUTHS KUBOTHBIX
romeogomen  (helix-turn-
helix), Paired-gomen,
basicHLH. Perynsus
OKCIPECCHH T€HOB  Ha
MOCT-TPAHCKPUIIITUOHHOM
ypOBHE B Xo7e
CO3pEBaHUS HACIICHTHOMN
PHK (TepMuUHALIIS
TPAHCKPHUIILIUH,
KAIUPOBaHHUE,
HOJIMa/ICHUIIUPOBaHHE,
CIUIAMICUHT, TPaHCIOPT W3
aapa B IUTOIUIA3MY).
Herepmunanus mnona y
Drosophila (Ha ypoBHe

TPaCHKPUIILIUU u
crulaiicuHra): TEHBI
HyMepaTophbl u

JICHOMHHATOpHI, sex letal
(SxI), transformer (tra),
doublesex (Dsx).
Perynsaumst  skcnipeccun
F€HOB B Ha  IIpe-
TPaHCIALUOHHOM u
TPAHCIALIUOHHOM YPOBHSI.
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I'omeobokcHI y| 2 2 4 OcHoBHas Cucremaruzanus Bcex | KosmokBuym,

YeJIOBEKA U auTeparypa: 3HaHUHI KonTponbnas padora
HacJeICTBEeHHbIE 1

0osie3nu. HOX-kmacrepbl JlononauTeIHHAS

y 4eJI0BeKa, JIOKaIN3aLus, auteparypa: 1-3

KOJIMYECTBO T'€HOB.

AHaiu3 BpeMeHU U MecTa

IEUCTBUSA T'CHOB.

AyTOCOMHO-

JOMHHAHTHBIA  CHHJIPOM
Opu MyTallud B TeHE
HOXA.
CHHIONUIAKTHIINS,
00ycIioBJIEHHAs MyTaluei
B reie HOXD. Myrauus B
re’e PAX3,
oOycnaBiauBaroIias
cugapom BaapaenOypra
1-ro Tunma. Myramus B
reae PAX2, cuHHIpOM.
Myranus a rene PAXG,
o0ycaBiIrBaroas
pa3BUTHE AHUPUTUH.
Myrtanuu B Tene PAXS,
NPUBOJAIINE K OSKTOMUU
IIIATOBUIHOU JKeje3Hsl.
Cepust  reHoB SOX,
JKCIIPECCH. Myranun
TCHOB CIIUHKOBBIX
naneiieBy. Cepus TreHOB
T-box.
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DK3aMeH

Bcero yacosn:

16

16

31

36




[Tpunoxenue No 2

PeliTHHT — IIIaH AUCHHUIIIMHBI

I'eHeTHKA pa3BUTHS

(Ha3BaHME MUCLIMILIMHBI COTVIACHO pabodyemMy ydeOHOMY IUIaHy)

CIICHMUaJIbHOCTD

Kypc 4, cemectp 8

MonexymsipHasi OnonHXeHepHst 1 OMOMH(POPMAaTHKA

Bunet yaeOHOM 1eITEIBHOCTH
CTYAEHTOB

bamn 3a
KOHKPETHOE
3ajJaHue

Ywuco 3aganuid

bamner

3a CEMCCTpP

MuHuMaIbHBII MaxkcuManbHBIA

Monayas 1 BBenenue B kypc. ['eHHBIN KOHTPOJIb Pa3BUTHS IPO30(DHUITBI

Texkymmii KOHTPOJIb

1. Konnoksuym 5 1 0 5
2.YCTHBIN OIpoc 5 1 0 5
Py0e:xxHbIil KOHTPOJIb

KouTponbHas pabora 10 1 0 10

Monyas 2 Panee pa3BuTre MIEKOIUTAOIINX

Tekymuii KOHTPOJIb

1. YcrHsrii ompoc 5 1 0 5
2. KonmmoxBuym 5 1 0 5
PyGeskHblil KOHTPOJIb

Kontponbhas pabora 15 1 0 10

Moayas 3 MexaHu3MBbl pean3aiuy MpoLeccoB

KJIeTouHOU nudepeHIrpoBKH 1 MopdoreHesa

Tekymuii KOHTPOJIb

1. YcrHslit onpoc 5 1 0 5

2. loknan 10 1 0 10

3. Konmnoksuym 5 1 0 5

PyGesxHblil KOHTPOJIb

KonTponbnas pabora 15 1 0 10
HoompurenbHbie 6aJIIbI

1. AxTuBHas paboTa npu - - - 5

NPOBEJICHUH JTaOOPAaTOPHBIX U

NPaKTHYECKUX PadboT

3. BeInosnHeHHE HHAUBUYAITBHOTO - - - 5

3agaHusA

IMocemaemocTh (0a/1JIbI BHIYMTAIOTCH

U3 0011eil cyMMbl HaOpaHHBIX 0AJ1JI0B)

1.ITocemenne IEKIIMOHHBIX 3aHITUI

-6 0
2. IlocenieHne NpaKTHYECKUX - - -10 0
3aHATHH
HNTorosnlii KOHTPOJIb
OK3aMeH 1 30 0 30
Bcero 110




