MHWHOBPHAYKH POCCHUHN
OI'GOY BO «bAIIKUPCKHUUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
BUOJIOT MYECKUIT ®AKYJIBTET

YT1BepxkaeHo: CornacoBaHo:

Ha 3acenannm xadenpsl reHETUKH U [Ipencenarens YMK Ouonornyeckoro
byHaaMEeHTaIbHOW MEIUIIUHBI ¢bakynpTeTa

npoTokoia Nel4 ot 26 urons 2021r.

3aB. Kadenpoii p

: {L;L* J";j'. > / 2.K. Xycuyrannosa / M.H.I'sprmosa

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI MOV JISA)
qucuuImHa ['eneTrka pa3BuTHs

BapuaTtuBHas yacthb
Iporpamma crenuaiuTeTa

HanpaBiieHue moJAroToBKY (CEHUAIbHOCTB)
06.05.01 — buonnxenepust u bnonHPOpPMaTHKA

Hanpasnennocts (npoduiab) HOAroTOBKH
MonekynspHasi OuouHx eHepusi 1 OnonHpopMaTHKa

KBanudukamus
Crenuanuct

PazpaboTunku (COCTaBUTENM) 1

JIOLIEHT, K.0.H. ‘ ¥ (e u/ il /Exomacosa H.B.

s npuema: 2021

Vepa 2021r.



CocraBurens / cocrapurenu: Exomacosa H.B. x.0.H., go1ieHT Kadeapbl TeHETHKU U
(byHIaMEeHTaTbHON MEAULIUHBI

Pabouas mporpaMma TUCIUILIMHBI yTBEPKICHA Ha 3acelaHnuu KadeIpbl TCHETUKH
byHIaMEHTAIBPHOM MeTUIIMHBI TPOTOKOI Nel4 ot «26» urons 2021 r.

3aBenyromuii kadeapoit /Ey € i:jv > / 9.K. Xycuyraunosa /




CnucoK T0KyMeHTOB H MaTepHAaJIOB

1. TlepeueHp IUIAHUPYEMBIX PE3YAbTATOB OOYyUEHHS MO AUCIUIUIUHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH PE3YJIbTaTaMH OCBOCHHSI 00pPa30BaTEIbHOM MTPOrpaMMBbI

2. llens 1 MECTO TUCIMILTUHBI B CTPYKTYpe 00pa3oBaTeIbHOMN MPOrpaMMbl

3. Conmepxanue paboueld mporpamMmbl (00BEM IUCHMIUIMHBI, THUIBI U BUIBI y4E€OHBIX
3aHATUH,  y4eOHO-METOAMYECKOe  00ecrnedyeHHue  CaMOCTOSTeNbHOW  paboTh
00ydJaroumxcs)

4. ®oHJ OLIEHOYHBIX CPEJICTB MO JUCITUTIIIMHE

4.1. IlepeyeHb KOMIETEHIIMHA C yKa3aHUEM JTalloB UX (OPMHUPOBAHHUS B IPOIECCE
OCBOCHMS O00pa3zoBaTenbHOM mporpammbl. OmmcaHue moOKa3aTtened ¢ KpUTEpUEB
OLICHUBAHMS KOMIIETCHIIMH HA PAa3JIMYHBIX dTarnax uX GOPMHPOBAHUS, ONIMCAHHUE LKA
OLICHUBAHHUS
4.2. TunoBble KOHTPOJIbHBIE 3aJaHHS WU HHBIE MaTepuajbl, HEOOXOIUMBIC IS
OLICHKHM 3HAHUW, YMEHHI, HAaBBIKOB U OIBITA JIEATEIbHOCTH, XapaKTEPU3YIOIIUX dTallbl
dbopMHUpOBaHMS KOMIIETEHIIMA B IMPOILIECCE OCBOCHMsI 00pa30BATEIbHON MPOTPAMMBI.
Meroanueckue Marepuainbl, ONpPEAESIOIINE MPOLEAYpPbl OLICHMBAHUA 3HAHUM,
YMEHHM, HAaBBIKOB M OIBITA JEATEIbHOCTH, XapaKTePU3YIOIINX ATarbl (OPMUPOBAHUS
KOMIIETEHLINI
4.3. Petimune-naan oucyuniunsl (npu Heobxooumocmu,)

. YueOHO-MeToinyeckoe U HH(POPMAIMOHHOE 00eCTieUeHUE TUCIUTIITUHBI
5.1. IlepedyeHb OCHOBHOM U JONOIHUTENBHON yueOHOH TUTEpaTyphl, HEOOXOIUMON IS
OCBOEHUS AUCLUITIIUHBI
5.2. [lepeuens pecypcoB HH(OPMaLMOHHO-TEIIEKOMMYHUKAIIMOHHOM cetn «IHTepHEeT»
U IPOTrPaMMHOI0 o0ecredeH s, HEOOXOUMBIX Il OCBOCHHUS AUCLUIUINHBI

. MarepuanbHO-TeXHUYECKas 6a3a, HeoOxoumast JUIS OCYILIECTBIIEHUS

O6pa3OBaTeJ'IBHOI‘O rnmpomnecca o JUCHUIIINHE

12

14

26

26

26

27



1. IlepeuyeHb MUIaHHPYEMBIX pPe3yJbTATOB 00y4eHHs N0 JUCIUILIHHE, COOTHECEHHBIX €

NJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTebHOI MPOrpaMMbl
(c opuenmayueu Ha Kapmuvl KOMNEMeHYULL)

B pe3ynbrate ocBoeHUS 00pa30BaTeIbHOM MPOTrPAMMBI 00 yUAIOITUIICS TOJDKEH OBIAICTh
CIIEAYIOIIMMU pe3yJbTaTaMi 00ydeHHs [0 JUCLUIUTUHE:

PesynbraTel 00y4yeHus

1

dopmupyemas
KOMITETCHIIHSA (C
yYKa3aHHUEM KoJa)

[Ipumeuanue

3HaHus 3HaTh: OIIK-8 - cnocoOHOCTh

- CIIOCOOBI HaXOJIUTh U

HCIIOJIB30BaHUSA 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 BJIaJICHUEM OCHOBHBIMHU

KOMITHIOTEPHOM OMoMH(pOPMATUUECKIUMHU

o0paboTku Cpe/CTBaMU aHaJIN3a

OMOJIOrHYEeCKOM IeHOMHOM,

nH(pOpMAIHH; CTPYKTYPHOH ¥ MHOU

- OCHOBHBIC | OMOJIOTHYECKOM

CTAaTUCTHUYCCKHUC uH(pOopMaun

METO/BI, TMPUMECHICMbIC

npu aHaJm3e

OHOJIOTUYECKUX JaHHBIX

3HaTh: IIK -1 - crtoco6HOCTH

- OCHOBBI CaMOCTOSITEIIBHO

OMOMH(pOPMATUKHY; MPOBOJUTH

- 3aKOHOMEPHOCTHU TEOPETUUECKYIO U

OpraHH3aIH U AKCIIEPUMEHTAIHHYIO

(GYHKITMOHUPOBAHUS HAy4YHO-

TCHOMOB ¥ IPOTEOMOB; | HCCIIEIOBATEIBCKYIO

- OCHOBBI paboty B o0nactu

OMOUHKEHEPUU U OMOMHKEHEpUH,

TeHHOW MH)KEHEPHH OronH(pOpMaTUKU U
CMEXXHBIX JUCHHUILIINH, a
Takke opopmIIATh ee B
MUCbMEHHOU (hopme,
U3NaraTth B yCTHON
dbopme 1 yqacTBOBaTh B
pa3INYHbIX (hopMax
JIACKYCCUU

YMenus YMerb: OIIK-8 - cnoco6HOCTh

- CO3/1aBaTh 3aIpPOCHI B
0a3ax JaHHBIX;

- co3q1aBaTh POPMBI IS
BBOJIa M 00pabOTKH

HaxXoauThb U
HCII0JIb30BaTh
uH(popMalLIo,
HaKOIJICHHYIO B 0a3ax

! I[OJ'DKHBI COOTBCTCTBOBATL KapTaM KOMHCTGHHHﬁ.




nH(popManuu;

— MIPOBOJIUTH
CTATUCTUYECKYIO
00paboOTKy JaHHBIX
OMOJIOTUYECKOT0
IKCIIEPUMEHTA;

— YMETb T10JIb30BaTh
MaKEThl CTATUCTUYCCKUX

JAHHBIX 110 CTPYKTYpe
TEHOMOB, O€JIKOB U
JIPYroil OMOIOTHYECKOM
uHpopManuy,
BJIa/ICHHEM OCHOBHBIMU
OononH(pOpMaTHIECKUMHU
CpelCTBaMU aHalIu3a
TC€HOMHOM,

KOMITBIOTEPHBIX CTPYKTYPHOU U MHOMU
Iporpamm; OHoI0rnuecKon

- CO3/1aBaTh OTYETHI B uH(popMaluu

b/l

YMETh: I1K -1 - ctocobHOCTB
- HCII0JIb30BAaTh CaMOCTOSITENIbHO
uH(popMaIuio, MIPOBOUTH
3aKIJIIOYCHHYIO B 0a3ax TEOPETUYECKYIO U
JAHHBIX 110 CTPYKTYpe AKCIIEPUMEHTATIBHYIO
T€HOMOB, O€JIKOB, Hay4HO-
OCLICTITOPOB, TOPMOHOB; | UCCIIEIOBATENBCKYIO
- CO3/1aBaTh paboTy B 00aacTH
CHEIMATM3UPOBAHHbBIC U | OMOMH)KEHEPUH,

OO0IIEOCTYITHBIE
OronH(pOpPMaITMOHHBIE
CaMTEL,

- BBIJICJIATD U
HCCIICI0BATh OCIIKU,
NENTH/IbI, HYKJICHHOBBIC
KHCJIOTBI;

-[10JIy4aTh
MOU(UIIMPOBAHHBIC
OpPTraHU3MBI C LIETIbI0 UX
WCTIOJIH30BAHUS B
OMOMH)KEHEPHH;
-TPaMOTHO M3JIaraTh
BBIBO/IbI MICCIIEIOBAaHUM

OnouH(pOpMaTUKU U
CMEXXHBIX TUCIMILIMH, a
TaKkxe 0pOpMIISTH €€ B
NUCbMEHHOM (opMme,
U3JIaraTh B yCTHOU
¢dbopme 1 ydacTBOBaTh B
pa3ianyuHbIX (opMax
JIACKYCCUU

Brnagenns
(HaBBIKU / OTIBIT
JESITEIbHOCTH )

Bnaners:
- METO/IaMU
CTaTUCTUYECKOU
o0paboTku
OMOJIOTUYECKOM
uH(pOpMaINH;
-CpelICTBaMH aHAJIN3a
uHpopManuu o
CTPYKTYpE€ TE€HOMOB;
-CpeACTBaMH CPaBHEHUS

OIIK-8 - cnoco6HOCTH
HAXOJUTh U
UCTIOJTb30BaTh
UH(pOpMaLHIO,
HaKOIUIEHHYIO B 0a3ax
JTAHHBIX TI0 CTPYKTYpe
T€HOMOB, OEJIKOB 1
Jpyroif 6MoI0rnyecKoi
uH(popMaluuy,
BJIaJICHUEM OCHOBHBIMU

AMUHOKHCIIOTHBIX O6nonH(popMaTHIECKUMU

MIOCJIEI0BATEIBHOCTEN CpeJICTBaMU aHaJIN3a
TEHOMHOM,
CTPYKTYPHOH U MHOU
OuonornuecKon
uHpopMauu

BJIAJIETH: [IK -1 - crtocoOHOCTE

-HaBbIKaMH palbOTHI ¢ CaMOCTOSITEJILHO




OronH(pOPMAIIMOHHBIMU
pecypcamu;

- (hU3HKO-XUMUYECKUMHU
METOJIaMuU
UCCIICIOBaHHS
MaKpOMOJICKYI;
-METOJIJaMH TC¢HHOM
WHXCHEPUHU U
OMOWH)KCHEPUH,

- HaBBIKAMU HAITUCAHUS
OTYETOB M BBIITYCKHBIX
KBJTU(DUKAITMOHHBIX
pabor

HPOBOJIUTH
TEOPETUYECKYIO U
HKCIEPUMEHTAIbHYIO
HAyYHO-
UCCIIEI0BATEIbCKYIO
paboty B obnactu
OMOMH)XECHEPHH,
OononH(pOpMaTHKH U
CMEKHBIX TUCLMILIMH, a
TaKxe 0popMIISTh €€ B
HNUCbMEHHOM (opMme,
U3JIaraTh B yCTHOU
¢dbopme 1 ydacTBOBaTh B
pa3nu4HbIX popmax
JIUCKYCCUI




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

JuctuiuimHa «['eHeTHKa pa3BUTHS» OTHOCHUTCS K BapHATUBHOW YacTH, NPOQHIbHAS
qucuuiuimHa. Jucuuminna usyyaercs Ha 4 kypce B 8 cemecTpe.

Llenpto OCBOEHUS AUCIMIUIMHBI — ««l'e€HeTHKa pa3BUTHSI» SBIsETCS (HOPMUPOBAHHE Y

CTYACHTOB Hpe,Z[CTaBJ'IeHI/Iﬁ 0 TCHCTHUYCCKHUX MEXaHHW3MaxX Y4YaCTBYIOIIUX B (bOpMI/IpOBaHI/II/I
OpraHnu3ma B 3M6pI/IOHaJ'II)HOM nepuoac. HGJ'IBIO OCBOCHUA NUCHUIIIIMHBI ««I'eHeTrKa Pa3sBUTHUA»

ABNseTCA (OPMHPOBAHUWE Y CTYACHTOB NPEICTABICHUA O TEHETHYECKUX MeXaHU3Max

Y4acTBYIOUIMX B ()OPMHUPOBAHUH OpPraHU3Ma B AMOPHOHATIEHOM TIEPHO/IE.

JInst ycrnenrHoro OCBOEHHs Kypca HEOOXOIMMBI 3HAHUS 1O (HU3UKE, XMMUH, OMOJIOTHH,
OMOXMMHHM, TEHETHKE, MOJEKYJSIPHOW T'€HETHKE, JKOJIOTMYECKOW TIE€HETHKE, MEIMIUHCKOM
TCHETUKE, MOJICKYJISIPHOH OMONOTHH OHOJIOIMYECKOW 3THUKE, KOTOpPhIE MOMOTAIOT CTYAEHTY

BJIaACTH CIIOCOOHOCTBIO HCIIOJb30BaTh 3HaHUA TCHCTUYCCKUX 3aKOHOM€pHOCTeﬁ

HHAUBUAYAJIBHOI'O pa3BUTHUA OHOJOIHYECKUX O6’beKTOB, HaBbIKaMH PCUICHUA

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

1a00paTOPHBIX M MPOU3BOICTBEHHBIX HCCIICIOBAHUN COBPEMEHHOM OMOI0THN

3. Coaep:xanue padoyeii nporpamMmbl (00beM JUCHUILINHBI, TUIIBI M BBl y4eOHBIX
3aHATHH, Y4eOHO-MeTOANYeCKOoe oDecriedeHre CaMOCTOSITeILHOI padoThI
00y4arIHXCsl)

Coneprxanue paboueli mporpamMmsl npeacTasiaeHo B [Iprmoxenun 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 KOMIIETEHIHI HA PA3JIMYHBIX dTanax uX GOPpMHPOBAHN A, ONIMCAHUE LKA
OLICHUBAHUSA

Kox u popmynupoBka komnereniuu OIIK-8 - cnocoOHOCTh HAXOIUTH U
MCIIOJIb30BaTh MH(POPMAIMIO, HAKOIIEHHYIO B 0a3ax JaHHBIX IO CTPYKTYpe T€HOMOB, O€JIKOB
U JIpyroit Ouosoruyeckoi HHPOpPMaLKK, BlIaJIeHUEM OCHOBHBIMU OMOMH(OpMAaTHUECKUMHU
CpeJCTBAaMU aHaJIM3a FEHOMHOM, CTPYKTYpPHON ¥ MHOM OHMOJIOrHYecKoil HHpopManuu

Oran [Inanupyemslie Kputepuu onieHrBaHus pe3yabTaTOB 00YUEHHUSI
(YpoBeHb) pe3yIbTaThl
OCBOECHUS o0y4deHus
KOMITeTeHIM | (ToKa3aTenu 2 («He 3 4 5
u JNOCTHKEHHUS | yIOBJIETBOPUT | («YIOBJIETBOD («OTnuuHO
(«Xoporoy)
3aJaHHOTO €JIbHOY) UTEIIBLHOY) »)
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
uHpOpMaINH;
—  OCHOBHBIE
CTAaTHCTUYECKH
e METO/IBI,
PUMCHSICMBIE
Ipyu  aHaIM3e
OHOJIOTUYCCKH
X JaHHBIX

He 3naer
CIIOCOOBI
HCIIOJIb30BaHU
s 0a3 TaHHBIX;
- IPUHITUIIBI

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

— IIPUHITUTIBI
KOMITBIOTEPHO
i 00paboTKH
OHOJOTHYECKO
51
uH(popMaLuu;
—  OCHOBHBIE
CTaTHCTHYCCKH
e METO/IBI,
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(popManuu
— OCHOBHBIC
CTaTHUCTUYECK
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 C03/1aBaTh 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
CTaTUCTHYECKY | CTATUCTUYECKY | CTAaTUCTUYECKY | MHpOpMaLuu | HHPpOpMaLl
10 00paboTKy | 10 00pabOTKy | 0 00paboTKy | ; 1707
JAHHBIX JTAHHBIX JAHHBIX — IPOBOAMTE | —
OMOJIOTUYECKO | OMOJOrMYecKO | OMOJIOTHYECKO | CTATUCTHYECK | IPOBOJHUTH
ro ro ro yI0 CTaTUCTHUE
HKCIEPUMEHTA; | SKCIIEPUMEHTA; | SKCIIEPUMEHTa; | 00paboTKy CKYIO
— YMETb — YMETb — YMeTb JTAaHHBIX 00paboTKy
M0JIb30BATh MOJIb30BaTh HI0JIH30BATh OMOJIOTUYECK | TaHHBIX
MaKEeTHI MaKEeTHI HaKEeTHI oro ouonoruye
CTAaTUCTHYECKH | CTATUCTUYECKU | CTATUCTUYECKU | SKCIEPUMEHT | CKOI'O
X X X a; JKCIIEpUMeE
KOMITBIOTEPHBI | KOMIIBIOTEPHBI | KOMIIBIOTEPHBI | — YMETh HTAa,
X TPOrpamm; X TPOTpamm; X MPOrpamm; MOJIb30BaTh | — YMETh
- CO3/1aBaTh - C03/1aBaTh - co3JaBaTh | MAKEThI H0JIb30BaTh
oT4eThl B b/ otueThl B B/I. oT4eThl B b/ CTATUCTUYECK | TTAKETHI
ux CTaTUCTHYE
KOMITBIOTEPH | CKUX
BIX KOMIIBIOTEP
IpOTpaMM; HBIX
- C03/1aBaTh IpOrpaMM;
otuethl B BJ[ | - co3maBath
OTYEeTHl B
bA
Tpetuii aTan Bnager | He Braneer ITnoxo Bnageer | Xopowo Otanyno
(YypoBeHb) b: METOAAMU METO/IaMHU 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(poOpMaIKK; | ~CPEACTBAMH -CpelCTBaMHU oi CKOM
-CpeCTBaMH aHaJm3a aHajM3a uHpopManmu | HHGOpMaIl
aHaimsa uHpopmManuu o | “HGoOpMaIuH o | ; uu;
uHpoOpMaLuu o | CTPYKType CTPYKType -CpeACTBaMH | -
CTPYKTypE T€HOMOB; T€HOMOB; aHaIM3a cpeacTBaM
T€HOMOB; -CpeCTBaMHU -Cpe/ICTBAMHU MHpOpMALUU | U aHAIHU3a
-CpeICTBaMH CpaBHEHUS CpaBHEHUSI 0 CTPYKType | HH(popmaIl
CpaBHEHUS AMHHOKHCIIOTH | aMUHOKHCIIOTH | TEHOMOB; UH 0O
AMHHOKHUCIIOTH | BIX BIX -CpeJICTBAaMH | CTPYKTYype
BIX MOCJIeIOBATENb | TTOCIIE0BATENh | CPABHCHHS T€HOMOB;
Hocje0oBaTeNs | HOCTeH HOCTEH aMUHOKHCIIOT | -
HOCTEi HBIX cpeacTBaM
nocjenoBare | u




JILHOCTEH

CpaBHEHUS
AMUHOKHCIT
OTHBIX
IIOCJICIOBAT
eIIbHOCTEeH

Kon u popmynuporka komnerermun [1K -1 - cmocoOHOCTh CaMOCTOSITENTEHO
IPOBONUTH TEOPETHUECKYIO M AKCIIEPUMEHTAIBHYIO HAyYHO-UCCIIE0BATEIbCKYIO paboTy B
oOnacti OnonH eHepuu, OnonH(HOPMATHKH U CMEKHBIX TUCIUIUIMH, a TAKXKE 0POPMIIATH €€
B MUCBMEHHOHU (OpMe, n3jarate B yCTHOH ()OpPME M y4acTBOBATh B PA3IMYHBIX (hOpMax

JUCKYCCUH
Oran [Tnanupyemsbie Kpurepuu onieHuBaHusI pe3yIbTaTOB 00yUeHUs
(ypoBeHB) pe3yIbTaThI
OCBOCHUS o0yudeHus
KOMIETeHIH | (ToKa3aTenu 2 (e 3 5
u JOCTHKCHHUS 4
yIOBIETBOPUT | («YIOBIETBOD («OtnuyHO
3aJIaHHOTO («Xoporoy)
CIBHOY) UTEIILHOY) »)
YpOBHS
OCBOEGHUS
KOMIETEHIINN)
[TepBbiii 3uarn: He 3naet [Inoxo 3Haer Xopormio 3HaeT | OTIUYHO
JTan - OCHOBBI OCHOBBI OCHOBBI OCHOBBI 3HaeT
(YpoBeHb) ououndpopmaru | Ononndopmar | onounpopmar | 6momndopma | OCHOBBI
KU, WKH; UKH; THKH; ououHpop
- - - - MaTHKU;
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
[IPOTEOMOB; T€HOMOB U T€HOMOB U OBaHUS (GyHKIIMOHU
- OCHOBBI IIPOTEOMOB; MIPOTEOMOB; T€HOMOB M pOBaHHUsA
OUOWHKEHEPUH | - OCHOBBI - OCHOBBI MPOTEOMOB; | TCHOMOB U
Y TEHHOU OMOMH)XEHEpU | OMOMH)XEHEPU | - OCHOBBI IIPOTEOMOB;
WH)KCHEPUU U ¥ TEHHOM U ¥ TEHHOM OMOMHIKEHED | - OCHOBBI
WHXCHEPUU WHXEHEPUHU UM ¥ TEHHOM | OMOMH)KEeHe
WHXCHepUU | PUU H
TeHHOM
WHXXCHEPUU
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Bropoit
JTaIl

(ypoBeHB)

YMETh:

- 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,
-110JTy4aTh

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

He ymeer
HCITOJIH30BaTh
nHpopmManuro,
3aKJIFOUYEHHYIO
B 0azax
JIAHHBIX 110
CTPYKTYpe
TCHOMOB,
0eIKoB,
OCIICTITOPOB,
TOPMOHOB;

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

- BBIICNISATH U
HCCIICIOBATh
Oenku,
METITUIBI,
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
HOHHBIE
CaANTHI,

- BBIJICIIATD U
HCCIICIOBATh
OenKu,
HEIITHIBL,
HYKJICHHOBBIC
KHUCJIOTBHI,
-TI0JTy4aTh
MOAM(PUIIUPOB
aHHbBIE
OpraHU3MBI C
LEJIbIO0 UX
HCIIOJIb30BaHU
B
OMOMH)KEHEepU
u;

-TPaMOTHO
M3J1arath
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,
TIETITHTBI,
HYKJICHHOBBI
€ KUCJIOTBI;
-10J1y4aTh
Mou(pULIMPO
BaHHBIC
OpPTaHW3MBI C
HENbI0 X
MCIOJIb30BaH
us B
OMOUMHKEHEP
uu;
-TPaMOTHO
u3narathb
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€IIKH,
HEeNTH/IBI,
HYKJICMHOB
3(S
KHUCIIOTHI,
-MOJTy4aTh
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
MeTOJaMHI
UCCIICIOBAHHUS
MaKpOMOJIEKYJ;
-METOJaMH
TEHHOM
WHXCHEPUU U
OMOWH)KEHEpUHU
;

- HaBbIKaMU
HAITUCaHUS
OTYETOB U
BBITYCKHBIX
KBaJTH(PUKAIIHO
HHBIX padoT

He Bmageer
HABBIKAMU
paboTHI C
OououHpopmarl
MOHHBIMU
pecypcamu;

- uzuko-
XUMHYECKUMHU
MeTOIaMU
WCCJICIOBAHHUSI
MaKpPOMOJIEKYJI
;

-METO/IaMHU
TE€HHOU
WHKXCHEPUU U
OMOMHKEHEPHU
u;

- HaBBIKaMU
HaAIMCaHUs
OTYETOB U
BBITYCKHBIX
KBaJIM(hUKALILO
HHBIX padoT

ITmoxo Bnameet
HaBBIKaMU
paboThl ¢
onounHpopMmaIr
MOHHBIMU
pecypcamu;

- ¢usuKo-
XUMHUYCCKHUMH
METOJJaMU
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
METOJIaMHU
UCCJIEIOBaH
usi
MaKpOMOJie
KYJI,
-METO/IaMU
TE€HHOMU
UH)XEHEPUU
u
OMOMH)KCHE
puy;

- HaBbIKaMU
HAITUCaHUS
OTYETOB U
BBIITYCKHBIX
KBaTMpUKa
IIUOHHBIX
pabor

4.2. TunoBble KOHTPOJIbHBIE 32/1aHUS WJIM HHbIE MATePHAJIbl, He00X0AUMBbIe /ISl OeHKHU
3HAHMH, yMeHM i, HABBIKOB U ONBITA /IeSITeJIbHOCTH, XaPAKTEPU3YIOIIMX 3TANbI
(popMHpoBaHusI KOMIIETEHIUIl B polecce 0OCBOEHNsI 00pa30BaTe/IbHOI POrpaMMBbl.
MeTtoauyeckue MaTepuaJbl, ONpeAesionye NpoueIypbl OLCeHNBAHUS 3HAHUI, YMEHHUH,
HABBIKOB M ONBITA 1eSITeIbHOCTH, XapaKTepPU3YIOIIUX 3Tanbl (GOPMUPOBAHMS

KOMIIETEeHIN I
Dramnsl Pesynbrarel 00y4ueHus Komnerenrus OueHOUYHbIE
OCBOCHHUS CpeJicTBa
1-i1 sran 2. 3Hatb: OIIK-8 KonnokBuym
- CIOCOOBI UCITOTH30BAHUS
3HaHMA 0a3 JaHHBIX;

- IPUHIUIIBI

yIIpaBJICHUS

JaHHBIX,
— IPUHIUIIBI

(GYHKIIMOHATILHOTO

nH(OPMaLIMOHHBIMU O6a3aMU

KOMIIBIOTEPHOIN 00paboTKH
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OHOJIOrHYeCKOoM
uH(pOpMaINH;

— OCHOBHBIE
CTATUCTHYECKHE METO/IBI,
MIPUMEHSIEMBIC TPU aHAJIN3e
OMOJIOTHYECKNX TaHHBIX

3. 3HaTh:

- OCHOBBI OMOMH(OPMATHKH;
- 3aKOHOMEPHOCTH
OpraHu3aluu u
(GYHKIIMOHUPOBAHUS
TFE€HOMOB U IIPOTEOMOB;

- OCHOBBI OMOMH)KEHEPUH U
T€HHOW MH)KEHEpUU

[K-1

KonTposibHoe
pabora

2-1 3ran

YmMmenusa

2. YMeTh:

- cO371aBaTh 3aIPOCHI B
0a3ax JaHHBIX;

- co371aBaTh (POPMBI IS
BBOJIa 1 00pabOTKH
nHpopManuu;

— IIPOBOJIUTH
CTaTHUCTUYECKYIO 00pabOTKy
AHHBIX OMOJIOTHYECKOI0
JKCIIEPUMEHTA;

— YMETh TIOJIb30BaTh TAKEThI
CTaTHUCTUYECKUX
KOMITBIOTEPHBIX IPOTPAMM;
- CO371aBaTh OTYETHI B B/]

OIIK-8

YcTHBIN
KOJJIOKBUYM

orpoc,

3. yMeTh:

- UCTIOJIH30BATh
uHpOpMaIHtIo,
3aKJIIOUYEHHYIO B 0a3ax
JAHHBIX 110 CTPYKTYype
T€HOMOB, O€JIKOB,
O€LIENITOPOB, TOPMOHOB;
- cO371aBaTh
CIeLUAIN3UPOBAHHBIE U
00I1e/TOCTYITHBIE
O61onH(pOpPMaIIMOHHBIE
CAMTEL,

- BBIJIEJISATD U MCCIIEI0BATh
OCIIKH, TTIETITH/IBI,
HYKJIEMHOBBIE KUCIIOTHI;
-T10JTy4YaTh
MOJU(UIIMPOBAHHBIE
OPTaHU3MBI C IEJThI0 HX
WCIOJIb30BAHUS B
OMOWHKEHEPUH;
-IPaMOTHO M3JIaraTh
BBIBOJBI UCCIIEIOBAHUHU

IK-1

KonTponbHas
pabora
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3-1 sram 2. Bmagers: OIIK -8 YcTHBI omnpoc,

- METOJAMU CTaTUCTUYECKOU Joxman
Biagers 00paboOTKH OMOJIOTHYECKON
HaBbIKaMU uH(pOpMAINH;

-CpeACTBaMH aHaIM3a
nH(OpPMAIIUU O CTPYKTYpE
T€HOMOB;

-CpeACTBaMH CPaBHEHUS
AMUHOKHCIIOTHBIX
I10CJIEI0BATEIbHOCTEN

3. BJIAJIETh: TIK-1 Konnoksuywm,
-HaBBIKAMH PabOTHI C KonTponpHas
OMOMH(pOPMAIIMOHHBIMU paborta
pecypcamu;

- (pu3UKO-XUMUYECKUMU
METOJIaMH UCCIICIOBAHUS
MaKpOMOJIEKYJ;
-METOJaMU I'€HHOU
WHXEHEPUHU U
OMOMHKEHEPHH,

- HaBbIKAMU HAITUCAHUS
OTYETOB U BBITYCKHBIX
KBaTM(UKAITUOHHBIX pabOT

o

~

4.3 Peiimunz-nian OuCyunIuHbl
(npu neobxodoumocmu)

PeliTuHr—I1y1aH AU CIUIIIIMHBI IMpCACTABJICH B ITPHUIIOKCHHUH 2.

[IporpaMMa AMCUMIIMHBI BKJIIOYAET 3 MO
Monyns 1 — BBeaenue B kypc. ['eHHBINH KOHTPOJIb pa3BUTHS IPO30(PUIIBL.
Monyisb 2 - 4. Panee pa3BUTHE MIEKOIUTAIOIINX.
Monynb 3 - MexaHu3Mbl peainu3aluy NporeccoB KIEeTOUYHOU TudHepeHIIMPOBKU U
Moporenesa.
Bonpocel k 9k3ameny 1o qucuuIuinee «l'eHeTHKa pa3BUTHS»

[Ipeamer u 3aauv FT€HETUKU PA3BUTHA.

Ienu, 3a1a4n, OCHOBHBIE TPOOJIEMBI TEHETUKH pa3BUTHsL. [lepcrekTHBBI IPaKTHYECKOTO
IIPUMEHEHHUS IOCTH)KECHUM T€HETUKHU PA3BUTHS.

YPOBHU pEryJsALMU SKCIIPECCUU T'€HOB. Peryisnus 3KCrpeccuu reHoB Ha YPOBHE
TPAHCKPUIIIHHU y 3yKapruoT. Monens bpurrena u J[3BuacoHa.

Jerepmunanus nona. banancoBas Teopus onpezeneHus mnoia y 1pozoguisl. KitoueBbie
T€HbI B ONPE/IECTICHNN T10J1a Y APO30(UIIBI.

Oransl CTAaHOBJIEHUSI TEHETUKH Pa3BUTHS.

Bxman 3apy0GexHBIX M POCCHMMCKMX YYEHBIX B TEHETHKY pa3BUTHS B IEpUOJ €€
CTaHOBJICHUS.

Ponp knmeTouHoro A1pa B pa3sBUTHH.

Mopdorenernueckas akTHBHOCTb SJI€p U €€ MePUOJUUHOCTb.
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10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

217.
28.
29.

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

36.

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

48.
49.
50.
51.
52.

Bnustnue nuroruiazMel Ha paboTy TEHOB.

MonenbHble OpraHu3Mbl B TEHETUKE Pa3BUTHS.

OyHKIIMOHAIBHBIE U3MEHEHUSI XPOMOCOM B OHTOT€HE3E

XPpOMOCOMBI THIIA JTAMITOBBIX HIETOK

[TonuTeHHBIE XPOMOCOMBI.

I'enernyeckast opraHu3aiysi MOJIUTEHHBIX XPOMOCOM.

XpomocoMHbIE Ty (DEI.

[IpunieHTpOMEpHBIN TEeTEPOXPOMATHH B MOJUTEHHBIX XpoMocoMax. HWHTepkalspHbIN
reTepOXpOMATHH B MOJUTEHHBIX XPOMOCOMAX.

Hcnonb30BaHne MOJUTEHHBIX XPOMOCOM B TEHETUYECKOM aHAJIM3E.

JIuMUHYIUS XpOMAaTHHA.

[IpoGnema reneTnyecKoi UAEHTHYHOCTH UG (HEepeHIIMPOBAHHBIX KIETOK

Teopus nuddepeHmanibHON AKTUBHOCTH TEHOB

MexaHu3Mbl PETYJSIUN aKTUBHOCTH F€HOB

[Tydunr KaK LUTOJIOTHYECKUI MoKa3aTellb i depeHIaTbLHOMI
TeHHOW aKTUBHOCTH

@EeHOMEH AJIJIENBHOTO UCKIIIOUEHUS

AMruindukanus 1 MarHuuKaiys reHoB

OO6m1ast XxapakTepUCTHUKa Pa3BUTHS MIIEKOITUTAIOIINX.

XapakTepucTUKa MEePBUYHBIX IOJOBBIX KJIETOK MIIEKONMUTAroumX. [lojoBbIe KIETKH B
uHIM((HEepeHTHBIX 3a4aTKax TOHAl MIICKOITUTAIOIINX.

Wuunmanus Meiioza MIeKOMUTAIOIIUX.

Pa3BuTHE MONOBBIX KIETOK Y UenoBeka. Meio3. Pannsis npodasa. [To3ausis mpodasa.
CozpeBanue  QommukynoB. Co3peBanue oouuta. MONEKYISpPHBIE  MPOLECCHI,
OTBETCTBEHHBIE 332 CO3PEBAHHE OOIUTA.

OmnogoTBOpPEHNE U paHHUE ATaIlbl IPOOICHUS SMOPUOHA.

Cnepmuii. CTpoeHue 3penon SIeKIeTKH.

[Iporiecc omI010TBOPEHHS Y MIIEKOIIUTAIOIIUX.

MonexynsipHble MEXaHU3MBI aKTUBAIMH SHICKICTKA. 3aBEpIICHUE Mei03a.

Pannuit smOpuorenes. J[po6nenue. J[ByxOmacToMepHbIi SMOPHOH.

O6pazoBanue mopynbl. O06pazoBanue Onacronuctel. Hekotopsie cBoiicTBa KieTok TO u
BKM. TotunoTreHTHOCTH 0;1aCTOMEPOB paHHUX SMOPHUOHOB.

Mono3urotasle  Onu3Henbl. IIpocnexkTuBHbIE  NOTEHUMH  pa3jMuYHBIX  4yacTeu
6nacromuctel. [IpeoOpa3oBanue 61acTOLUCTHI B 3apOIBIIIEBBIN [IUITMHIIP.

Ilytn anonrosa B KJIETKE.

MornexyssipHble MEXaHU3MbI PETYIISILNUN alloNTo3a B KIETKE

Ponb Genka P53 B anonTo3e.

Bcl2-6enxu B amonrose.

Penenrroper cmepti — FAS (CD95) 1 TNF-R1.

AnonTo3s, HeKpo3, ayTodarus. CpaBHUTENIbHBIE aCTIEKTHI.

Pois amonTo3a B mporiecce OHTOTE€HE3a ¥ SMOPHOTEeHE3a.

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

AmnonTo3 u cTapeHue.

OMOpHOHaNbHAS UHTYKIIHSL.

@dakTophl, XapaKTepU3YIOIIHNE SMOPHOHATIBHYI0 HHIYKIWIO (MHIYKTOpP, KOMITETCHTHAs
TKaHb, B3aMO/ICHCTBHE HHAYKTOPA U KOMIIETEHTHOM TKaHM).

OCHOBHBIE 3aKOHOMEPHOCTH CO3PEBAHUS MHIYKTOPA U KOMITIETEHTHOW TKaHH.
MornexyssipHas IpUPOia MHIIYKTOPOB.

MonexyssipHasi pUpoIa Me30IepPMATbHBIX HHIYKTOPOB.

MornexyssipHas IpUpoia HeHPOUHAYIUPYIOUINX (PaKTOPOB.

I'ensr smOpuonansHOW uuAykimu: WNT, Noggin, Notch, Dorsalin, Hedgehog
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IK3aMEeHALMOHHEBIE OHJIeThI
DK3aMeH SIBJISETCS OIICHOYHBIM CPEJICTBOM JISl BCEX 3TAIOB OCBOSHUS KOMITCTCHITHI.

OO6pa3zerr PK3aMEHAIIMOHHOTO OWJIETa:

BAIIIKUPCKWIN T'OCYJAPCTBEHHBLIN YHUBEPCUTET

KA®EJIPA TEHETUKU U d)YHI[AMEHTAHbHOﬁ MEJIULINHbI
«["eHeTHKA pa3BUTHA»
DK3aMeHanoHHbIA Orter Ne 1

1. Ienu, 3agaun, OCHOBHBIE ITPOOJIEMbI T€HETUKN Pa3BUTHS. [lepCcIeKTUBbI IPAaKTUYECKOTO
IPUMEHEHMSI JOCTH)KEHUH FeHETUKU Pa3BUTHS.

2. YPpOBHH PETYISIIIAU IKCIPECCUU T€HOB. Perysmus skcpeccuy TeHOB Ha yPOBHE
TPAHCKPUMLKU y 3yKapuoT. Moaens bpurrena u J[3Busicona.

3. Herepmunanms nosna. banancosas Teopus onpeaeneHus moua y npozoduisl. KitoueBbie
T'€HBI B ONPEICIICHUH 110J1a Y APO30(UIIbI.

3aB. kadenpoii - /9,K. XycHyrauHoBa/

IlepeBon ouenku u3 100-0auibHOM B 4YeThIpeXxOaUIbHYIO MPOM3BOAMTCS CIEIYIOIIUM
obpa3zom:
- omim4HO — OT 80 10 110 6ammoB (Bkitouas 10 moonpuTenbHbIX 0aioB);
- xopoto — ot 60 g0 79 6amnos;
- YAOBJIETBOPUTEIHHO — OT 45 10 59 6aios;
- HEY/IOBJIETBOPUTENIBHO — MeHee 45 6auioB.

Kputepun onenku (B 6anax):

- 25-30 6aI0B BBICTABIISIETCS CTYIEHTY, €CIHM CTYJCHT AaJl OJIHbIE, pa3BEPHYThIE OTBETHI
Ha BCE TEOPETUYECKHE BOIIPOCHI OHMIIETA, TIPOIEMOHCTPUPOBAN 3HaHUE (DYHKITMOHAIBHBIX
BO3MOXHOCTEH, TEpPMUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHUE IPUMEHSATh TEOPETHUECKUE
3HAHMS [IPH BBIITOJIHEHUH MpaKTUYeCKuX 3aaaHuil. CTyneHT 0e3 3aTpy/IHEHU OTBETUII HA BCE
JIOTIOJTHUTENbHBIE BONpOCkl. [IpakTuueckast yacTb pabOThI BBIMOJIHEHA ITOJIHOCTHIO 663
HETOYHOCTEH U OIIHOOK;

- 17-24 6anioB BBICTABIISETCS CTYIEHTY, €CIH CTYJCHT PACKPbLI B OCHOBHOM
TEOPETUYECKHE BOTIPOCHI, OJTHAKO JOMYIICHB HETOYHOCTH B OTIPEACIICHUH OCHOBHBIX TTOHSTHIH.
[Tpu oTBeTe Ha NOMOJIHUTENIBHBIE BOPOCHI JOMYIIEHbI HE0ObIINe HeTOUYHOCTH. [1pn
BBINTOJIHEHUH MTPAKTUIECKON YaCTH PadOTHI JOMYIIEHBI HECYIIECTBEHHBIE ONTHOKH;

- 10-16 6GayioB BBICTaBIISIETCS CTYIEHTY, €CJIH IIPU OTBETE HA TEOPETUYECKHE BOTIPOCHI
CTYACHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OMMOOK B TOJIKOBAHUU OCHOBHBIX TTOHSITHH.
Jloruka v MOJHOTA OTBETA CTPAJAIOT 3aMETHBIMU U3bsIHAMU. 3aMETHBI TPOOEIBbl B 3HAHUU

16



OCHOBHBIX METOZIOB. TeopeTrueckue BOIPOCHI B LIEJIOM H3JI0KEHBI JOCTATOYHO, HO C
IpoITycKaMy MaTepHaia. MIMeroTcs NpuHINNHAIbHbIE OMIMOKH B JIOTUKE ITOCTPOCHUS OTBETA HA
Borpoc. CTyACHT He pel 3a7aqy WK IpU PELICHUH OMYIIEHbI TPyOble OITHOKHM;

- 1-10 GamtoB BEICTaBIISICTCS CTYJICHTY, €CJIH OTBET HA TEOPETUYECKHE BOIIPOCHI
CBU/ICTEJILCTBYET O HETIOHMMAHUH M KpaifHe HEMOJIHOM 3HAHUU OCHOBHBIX MOHSATHIA U METOJIOB.
OOHapyXuBaeTCs OTCYTCTBHE HaBBIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUH MTPH BHIOITHEHUN

NpakTU4YecKux 3a1anuil. CTy[IeHT He CMOT OTBETUTH HU HA OJIMH JIOTIOJHUTEIbHBIN BOIIPOC.

17



Tembl 17151 10KIa7a-TIPE3eHTAIIUH

Ponb Genka P53 B anontose.
Bcl2-6enku B amonrose.
Peneniropet cmeptu — FAS (CD95) u TNF-R1.
Amnonto3, HEeKpo3, ayTodarus. CpaBHUTEIIBHBIC ACTICKTHI.
Poub amonTo3a B mpoliecce OHTOreHe3a u AMOpHoreHesa.
Armonto3: poJib B pa3BuTuu HemaTo bl (C. elegance).
AnonTo3 U CTapeHHue.
OMOpUOHANTBHAS UHTYKITHSL.
@DakTOphI, XapaKTePU3YIOIIHEe SMOPHUOHAIBHYIO HHIYKIUIO (HHIYKTOP, KOMIIETEHTHAs
TKaHb, B3aMO/ICHCTBHE HHAYKTOPA U KOMIIETEHTHOMN TKaHH).
10. OcHOBHEIE 3aKOHOMEPHOCTH CO3PEBAHUS MHAYKTOPA U KOMIIETCHTHON TKaHH.
11. MonekynsipHasi Ipupoaa HHAYKTOPOB.
12. MonekymnsipHasi Mpupoa Me30IepMaTbHBIX HHIYKTOPOB.
13. MonekymnsipHast Ipupoaa HEHPOUHIYIUPYIOIIUX (HaKTOPOB.
I"ensl smOpronansHoi uuaykmu: WNT, Noggin, Notch, Dorsalin, Hedgehog

CoNoOR~WNE

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

-10 GayuIoB BBICTABIISETCS CTYJCHTY, €CJIM PACKPBITA CYTh PACCMATPUBAEMOI0 aclIeKTa
NPUYMHA €r0 PACCMOTPEHHS; OITMCAHUE CYIIECTBYIOIINX ISl TAHHOTO acleKTa MmpoosieM 1
npejyiaraeMbie IyTH UX PEIICHUS; TOKJIA]] UMEET MPE3CHTAINI0; COOIIOICH PETJIAMEHT TIPU
IPE/ICTABICHUY JIOKJIA/Ia; IPECTABICHIE, a HE YTEHHE MaTepralia; UCIO0Ib30BaHbI
HOpPMAaTUBHBIC, MOHOTPA()UICCKHUE U MIEPHUOANYCCKIE UCTOYHUKH JIUTEPATYPHI; YETKOCTh
JIMKIIMH; IPABUIBHOCTh U CBOEBPEMEHHOCTh OTBETOB Ha BOIIPOCHI; O(OPMIICHUE JIOKJIa/1a B
COOTBETCTBUH C TPEOOBAaHUSIMHU CJlaya ero IpernoIaBaTelio;

-6-9 GayI0B BBICTABIISIETCS CTYICHTY, €CJIM HE BBIMIOJTHCHBI JIFOOBIC /1BA U3 BHIICYKA3aHHBIX
YCIIOBU;

- 3-5 0aiI0B BBICTABISIETCS CTY/ICHTY, €CIIH HE BBITOJIHEHBI JTFOOBIC YETHIPE U3 BBIIICYKa3aHHBIX
YCIIOBHI;

- 0-2 Gana BBICTABIISICTCS CTYICHTY, €CIIH HE BBIMTOJHEHBI JIFOOBIX IECTh U3 YKa3aHHBIX YCIOBUI
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Bomnpoce! 111 yCTHOT0 onpoca

3anstue Ne 1

[IpoGnema reneTnyecKoi UAEHTUYHOCTH UG (HepeHIIMPOBAHHBIX KIETOK

Teopus nuddepeHmanibHON AKTUBHOCTH TEHOB

MexaHu3Mbl PETYJISIUU aKTUBHOCTH F€HOB

[Tydunr KaK LUTOJOTHYECKUI MoKa3aTellb g depeHIaTbLHOMI

TeHHOW aKTUBHOCTH

®eHOMEH aJIeTbHOTO UCKITIOUSHHS

AMruindukanus 1 MarHuuKamus reHoB

OOm1ast xapaKTEpPUCTHKA Pa3BUTHS MIICKOTUTAIOIINX.

XapakTepucTUKa MEPBUYHBIX IOJIOBBIX KJIETOK MIIeKOMUTaroumx. [lojgoBbIe KIETKH B

uHIM(HEepeHTHBIX 3a4aTKax TOHAJl MIICKOIUTAIOIINX.

9. Hunmmanus Meio3a MIEKOIUTAOIINX.

10. Pa3BuTHE MOJOBBIX KIETOK Yy YenoBeka. Meiio3. Panuss npodasa. [To3ausist mpodasa.

11. Co3peBanue  ¢omnukynoB. Co3peBaHue oomnuTa. MOJEKyIsSpHbIE  MPOIECCHI,
OTBETCTBEHHBIE 332 CO3PEBAHHE OOIUTA.

12. OnnmoioTBOPEHUE M paHHUE ATAIbl IPOOJICHUS SMOPHOHA.

13. Cniepmuii. CTpoeHHE 3pesioi SHICKICTKH.

14. TIporiecc omI0A0TBOPEHUS Y MICKOTUTAIOIINX.

15. MonekynsipHble MEXaHU3MbI aKTUBALIUU SIMIIEKIETKH. 3aBepIlIeHUE MeH03a.

16. Pannwuii sm6puorenes. [pobnenue. [[Byx6iacTtoMepHbIii SMOPUOH.

17. O6pazoBanue mopynsl. O6pazoBanue O6mactonucTel. Hekoropsie cBoiicTBa KieTok TO u
BKM. TotunoteHTHOCTH OJ1aCTOMEPOB PAaHHUX IMOPHOHOB.

18. Monosurotuele  Onm3Hensl.  [IpOCHEKTHBHBIE  MOTEHUMH  PA3IMYHBIX  YacTel
6nacrouuctsl. [Ipeo6pasoBanue 61aCTOLMCTHI B 3aPOABIIIEBBIN IIMIIUHIDP.

NS

N O

3anstue Ne 2

Ilytn anonrosa B KJIETKe.

MornexyssipHble MEXaHU3MbI PErYIISLINN alloNTo3a B KIETKE

Ponb Genka P53 B anonTo3e.

Bcl2-6enku B anontose.

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

AnonTo3s, HeKpo3, ayTodarus. CpaBHUTENIbHBIE aCTIEKTHI.

Ponp anonTo3sa B nporiecce OHTOreHe3a u SMOpHOreHesa.

Anonto3: poib B pa3Butin HemaToasl (C. elegance).

AmnonTo3 u cTapeHue.

0. OMOpuoHaIbHAS UHAYKIUS.

11. dakTopsl, XapakTepusyoliue 3MOPHOHATIBHYI0O MHIYKIUIO (MHIYKTOP, KOMIIETEHTHAas
TKaHb, B3aMO/ICHCTBHE HHAYKTOPA U KOMIIETEHTHOM TKaHM).

12. OcHOBHBIE 3aKOHOMEPHOCTH CO3PEBaHMs HHAYKTOpPA U KOMIIETEHTHOH TKaHU.

13. MonekynsipHas Ipupoaa HHAYKTOPOB.

14. MonexynsipHast mpupoa Me30epMaIbHbIX HHIYKTOPOB.

15. MonexynsipHast Ipupoaa HEHPOUHIYIUPYIOMUX (HaKTOPOB.

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

BOoo~NoORWDNE

OTBeThI NPH YCTHOM OIIPOCE OLEHHBAKTCI MAKCHMAJIBLHO B S 02/1JI0B.

- 5 0aJIJIOB BBICTABIIETCS CTYJIEHTY, €CIIM MOJHOCTBIO IOATOTOBUIICSA KO BCEM BOIIPOCaM U
OTBETUJI HA IOIIOJIHUTEIILHBIE BOIIPOCHI.

- 4 Gasta BBICTABIISIETCS CTY/ICHTY, €CIIH MOJIHOCTBIO OJATOTOBMIICS KO BCEM BOIIPOCaM U
OTBETUJI Ha JIOTIOJIHUTEIbHBIE BONPOCHL. [Ipu 0TBeTe Ha BOMPOCHI JOMYyCKAET HErpyOble OMINOKN
Y HETOYHOCTH.
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- 1-3 Oa1a BeICTaBIsCTCS CTYACHTY, CCJIU MMOJIHOCTBIO ITOATOTOBUJICA KO BCEM BOIIPOCAM U HE
OTBCTUJ HA JOIIOJHUTCIIBHBIC BOIIPOCHI.

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

Bonpocsl U1l MOATOTOBKH K KOJUIOKBUYMY 1

[Ipenmer u 3a1a4u TCHETUKU Pa3BUTHSI.

OcHoBHBIE TIPOOJIEMBI TCHETUKH PA3BUTHSL.

OCHOBHBIE TIPUHIIHUITEI TCHETUKU PA3BUTHSI.

HcTopust cTaHOBIIEHUS TEHETUKY PA3BUTHS KaK HAy4YHOTO HarpaBieHus. OCHOBHBIC ATAITbI
cTaHoBIieHUs. Benymiue 3apyOeKHbIe B OTE€YECTBEHHBIC YUCHBIC — OCHOBOTIOJIOXHHUKH
HAy4YHOTO HarpaBieHUus «| eHEeTHKa pa3BUTHS.

NS

BOHPOCLI AJISI MOATOTOBKH K KOJJIOKBUYMY 2

=

Ponp kneTouHoro siapa B pa3BUTHUN.

2. OCHOBOIIOJIAraONINe SKCIICPUMEHTBI, MTOATBEPIKIAIONINE BEAYIYIO POJIb SIpa B Pa3BUTHU.
Pa6oter X. lnemana, I'. I'emepnunra, A.JI. FOguna, b.JI. Actayposa, I'.B. Jlonamosa, P.
bpurrca, T. Kunra, JI. I'epaona, JI.M. Yalinaxsua, . Yunmyra.

3. Ponp mmTOomnasmMel B peaiu3aluu  HACIEACTBEHHOW uHMopmanuu u (GopMHpOBaHUU
HEKOTOPBIX pu3HakoB opranu3ma. Oneitel . ['epnona. JIumunynus xpomarusa.

4. Wepapxusi CTBOJIOBBIX KJIETOK. T[OTHIIOTEHTHBIE, IUTIOPUIIOTEHTHBIE, MYJIbTHIIOTEHTHBIE,
YHUIIOTEHTHBIE KJIETKHU.

5. Mopdorenernueckass aKTUBHOCTb Siep M €€ MEePUOJUYHOCTh. KpuTudeckue mnepuoisl

pa3BUTHA.
Bonpocs! 1151 NOATOTOBKH K KOJLUIOKBHYMY 3

1. 1.00muii MpUHIUI TEHETHYECKOTO KOHTPOJIS Pa3BUTHS.

2. 2.I'mmnore3a nupdepeHnnanbHOl aKTHBHOCTH TE€HOB.

3. 3.I'MCTOHOBBIH KOJI.

4. 4.Perymsnus SKCIPECCHH T'eHOB (HAa ypOBHE TPAHCKPUIIIMH, IMOCTTPAHCKPHUITIIHOHHOM

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

5. 5.0co6eHHOCTH B3aUMOICHCTBYS T€HOB B Pa3BUTUHU OpPTaHU3MA.

6. OcobeHHOCTH (DYHKIIMOHUPOBAHUS TCHETUYCCKUX CHUCTEM, KOHTPOJIUPYIOIINX Pa3BHTHE.
«Onepexaroniee» PyHKIIMOHUPOBAHNE TE€HOB B XOJI€ OHTOTeHE3a.

7. T'ennsie cetu.

3ammTa KaXkI0ro KOJUIOKBHYMA VI 04HOH GopMbl 00y4eHHs1 OLCHNBAETCH MAKCHMAJIBHO
B S 0a/110B.

- 5 6aJIJIOB BBICTABIISETCS CTYIEHTY, €CIIH MOJHOCTHIO TIOJrOTOBUIICS KO BCEM BOIIPOCaM
KOJUJIOKBUYMa U OTBETUJI Ha JIOTIOJHUTEIbHBIE BOIIPOCHI.

- 4 Oasia BBICTABIISAETCS CTYACHTY, €CJIU MOJHOCTBIO MOATOTOBUIICS KO BCEM BOIIPOCamM
KOJUIOKBHYMAa U OTBETHJI Ha JIOTIOJHUTENIbHBIE BONIPOCHL. [Tpu oTBETE Ha BONIPOCHI JOMTYCKAET
HerpyOble OMMUOKH U HETOYHOCTH.

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

3agaHus 17151 KOHTPOJIbHOM padoThI
Onucanue KOHTPOJIIbHOM PabOTHI:

JUist IOATOTOBKY K KOHTPOJIBHOM paboTe UCTIONb3yeTCs CIEAYIOUIHA epedeHb BOIPOCOB:

Brenenue B qucuumianny. [Ipenmer u 3agaun reHetrku paszputus. Mcropus. [Ipedhomuzm.
Onurenes3. Poiib KJI€TOYHOTO siipa B pa3BUTUU. TOTUIOTEHTHOCTh F€HOMA. JTalbl OHTOIEHE3A.
Anonrto3. MonekyasspHO-T€HETUUECKHE METO/Ibl, IPUMEHSIEMbIE B UCCIIEIOBAHUSIX 110 T€HETHKE
pa3BUTHSL.

OO0masi xapakTepucTHKa pa3BUTUs Apo3oduibl. Co3peBaHne SULEKICTKH JPO30(HUIIbL.
Pannnit smOpuorene3 apozoduisl. [lo3muuii smOpuorene3 napo3oduisl. JInunHOYHAs cTaaus
pa3ButTusa. TOTUMOTEHTHOCTh M JeTepPMUHAIUS B SMOpHUOrenese apo3o¢puibl. ['eHHbIH KOHTPOIIb
pa3BUTHUSA JPO30(DUIIHL.

I'eHHBIH KOHTPOJIL pa3BUTUA AP030(¢uibl. XapakTepucTuka MaTepUHCKUX I'eHOB. Poib
IFEHOB CErMEHTAlLlUU B pa3BUTUU. [ OME0O3UCHBIE T'€HbI U UX POJIb B Pa3BUTHHU.

Panee pazBuTne miiekonutawummx. OO0mas xapakTepUCTUKa Pa3BUTUSL MIIEKOMUTAIOLIHUX.
XapakTepucTuKa MepBUYHBIX MOJIOBBIX KJIeTOK. [TonoBbie kieTku B MHANGGEPEHTHBIX 3a4aTKax
ronay. Maunnuanus meiio3za. Pa3BuTre MOJIOBBIX KJIETOK Yy YenoBeka. Meito3. Pannss npodasa.
[Mo3nuss npodaza. CozpeBanue ¢omumkynoB. Co3peBanne 00nuTa. MONEKYISpHBIE POLIECCHI,
OTBETCTBEHHbIE 3a co3peBaHue oouuTa. OIUIONOTBOPEHHME U paHHHE HTambl APOOJIEHUS
smOpuoHa. Crnepmuii. Crpoenue 3penoil siueknerku. Ilpomecc OmIoOAOTBOpeHUs Y
MIIeKoNUTaomuX. MoeKkyIspHble MEXaHU3Mbl aKTUBALIUU AULEKIIETKU. 3aBepllieHne Meiio3a

Pannmnii smOpuorene3. Pannuii smO6puorenes. [Ipobnenue. J[ByxOmacToMepHbIil SMOPHOH.
O6pazoBanue Mopyinel. O0pasoBanue Omacronuctel. Hekoropsie cBoiicTBa kietok TO u BKM.
TOTUNOTEHTHOCT, ~ OJaCTOMEPOB  paHHUX  SMOPHUOHOB.  MOHO3UTOTHBIE  OJIM3HEIBI.
[TpocniekTHBHBIE MOTEHIIMU PA3INYHBIX yacTei Omactouuctsl. IIpeobpazoBanue 01acTOLUCTHI B
3apO/IBIIIEBBIN HJIUHAP.

MexaHu3MBbI peaTu3aluM MPOLEeCcCoB KJIETOYHOM Tu(depeHIMPOBKH U MopdoreHnesa.
OOpatumMble (3MUIE€HOMHBIE) W3MEHEHMsI OTJIENbHBIX YYaCTKOB XPOMAaTHHAa C COXpaHEHHEM
HEeNpephIBHON CTPYKTYphl. HeoOpaTumble H3MEHEHUs y4acTKOB XpoMmaThHa. OHTOTeHeTH4ecKas
CTaOUIIPHOCTh TE€HOMa Kak 0a3oBas XapaKTepUCTHKA TIOJOBBIX M COMATUYECKUX KIIETOK
OOJNBIIMHCTBA MHOTOKJIETOYHBIX JKMBOTHBIX B  XOJA€ OHTOoreHesa. lluTtomoruueckue,
reHeTHYecKrue, HMOPHOJIIOTUYECKHE U MOJICKYJIAPHO-OMOJIOTHYECKHE  JIOKa3aTeIbCTBA
SKBUBAJIEHTHOCTH T€HOMA B KIJIETKaxX pA3JIMYHBIX THUIOB TKaHeW M opraHoB. KiioHmpoBaHue
OpraHM3MOB KakK JI0Ka3aTEIbCTBO SKBHBAJIECHTHOCTH KIJIETOYHBIX T'€HOTHUIIOB B OHTOIE€HE3E
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SIBNeHUs OHTOTC€HETUYECKOM HeCTaOMIIbHOCTH F€HOMAa B COMAaTUYECKUX KJIETKAX Psijia )KUBOTHBIX
KaK pe3y/IbTaT FTéHOMHBIX MEPECTPOEK COMAaTHUECKUX KIIETOK.

JlMMUHYLMS XpoOMaTWHA Yy TMapasUTHPYIOIIMX HEMAaTo[ M HEKOTOPHIX HACEKOMBIX B
coMmatuyeckux kinerkax; peopranuzauusa JJHK B xone o6pa3oBanusi reHOB MMMYHOTJIOOYJIMHOB B
B-nmumdonuTax u kieToyHbIx peuentopoB B T-muMdonuTax; TpaHCIOKAUH XPOMOCOM B XOJ€
OHTOTeHe3a KaK MPUYMHBI BOSHUKHOBEHHUS psfa Onmyxosiei. Mi3sMeHeHne cTpykTypsl XpOMOCOM B
xoJe pa3BUTHUA: TypUHT, 00pa3oBaHHME JAMIIOBBIX MLIETOK, IMOJUTECHHUS, HEAOPETUIHKAIINS
carerumutHblX  JIHK, ammnudukanus puOOCOMHBIX —(SIPBIIIKOBBIX) TE€HOB, MHakTHBaIus
paifoHoB X-XpOMOCOM y caMOK MieKonuTaromux. MMnpuHTHHT. OyHKIMOHAIBHBIE pa3inyus
OTLOBCKMX M MATEPUHCKUX T'E€HOMOB, BO3HMKAIOIIME B TaMEHTOreHe3e (METHIMPOBAHHE,
HKCHAHCHUS TPHUIICTHBIX MOBTOPOB Y MIIEKOMUTAIONINX ). MHOTOYpPOBHEBBIN XapaKTep peryysiuu
OKCIIPECCHMM TEHOB (peryisilus Ha YpOBHE XpPOMAaTHHA, TPAHCKPUIIIUHU, MPOLECCUHTA,
TpaHCOpTa W3 sApa B [HUTOIUIa3My, mpeTpaHcisnuu, TpaHcmsuuun MPHK, npu
MOCTPAHCIIAIIMOHHOM CO3PEBAaHUM OENTKOB, CEKPEIIMH M CO3PEBAaHUE OCIIKOB TOCIIE CEKPEINH).
Perynsanus reHOB Ha ypOBHE MHHIMAIMKM TPAaHCKpUIIHHU. L{Mc-31€MEeHTH TPOMOTPOB U TpaHC-
dakTopbl perynauuud TpaHcKpuniuu. OOume U crnenuasbHble TPAHCKPUIIMOHHBIE (aKTOPHI.
JIHK-OenkoBele u  Oenmok-OenKOBbIe  B3auMoOJcHCTBUA. Poib  OenkoBbIX  (aKTOPOB,
B3aMMO/ICHCTBYIOIINX C XPOMAaTHHOM. JJOMEHHasi CTPYKTypa TPaHCKPHIIIIMOHHBIX (PaKTOPOB, HA
npumMepe T BaXKHBIX I paHHETO SMOPUOHAIBHOTO PAa3BUTHS KUBOTHBIX: TomeozoMeH (helix-
turn-helix), Paired-nomen, basicHLH. Peryasiius  9KcrpeccMd TIeHOB  HA  IMOCT-
TPaHCKPHUIILIMOHHOM YpOBHE B X0Jie co3peBaHMs HaclieHTHoW PHK (Tepmunanus Tpanckpumnimm,
KONMUPOBAHKE, IIOJIMAJICHWINPOBAHUE, CIUIAHCHHT, TPAHCIOPT U3 sApa B IHTOILIA3MY).
Herepmunamus mnona y Drosophila (Ha ypoBHe TpacHKpUIILIMKM U CIUIAHCHHTA): TE€HBI
HyMepaTopsl U AeHOMUHATOpPHI, sex letal (Sxl), transformer (tra), doublesex (Dsx). Perymsius
HKCHPECCHU T'€HOB B Ha MPe-TPAHCISILIMOHHOM M TPAHCISALIMOHHOM YPOBHSL.

T'omeo60okchl y 4YenoBeka W HacjeAcTBeHHbIe 0oje3nn. HOX-xmacrepel y dyenoBeka,
JIOKaJM3alys, KOJMYECTBO TCHOB. AHAINW3 BPEMEHHM U MeCTa JIEHCTBHS T€HOB. AYTOCOMHO-
JOMUHAHTHBIA cuHApoM npu MyTtauuu B reHe HOXA. Cunnonupaktuius, oOycIOBICHHas
mytanuei B rene HOXD. Myranus B rene PAX3, oOycnasnuBatonias cudipoM BaapaenGypra 1-
ro tuma. Mytamus B rene PAX2, cunaapom. Mytamus a rene PAX6, oOycnaBimBaroras
pasBuTHe aHMpuauu. Myrtanmuu B reHe PAXS8, mpuBomsme K SKTOMHH IMATOBHIHON JKEIIE3bI.

Cepus reroB SOX, sxcnpeccusi. MyTanuu reHOB «IIMHKOBBIX MajibleBy. Cepust reHoB T-DOX.

[Tpumep BapuaHTa KOHTPOJILHON pabOTHI:

Ilepeyennb BOpoCoB /1 MOATOTOBKH K KOHTPOJILHOM padoTte
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1. Ilenu, 3amauu, OCHOBHBIE MPOOIEMbI TeHETUKHU pa3BUTHS. [lepCcrieKTUBBI TPAKTUYECKOTO
IPUMEHEHMSI JOCTHKEHUM F€HETUKU Pa3BUTHS.

2. YPpOBHHU PETYISILINN IKCIPECCUU T€HOB. Perysius skcnpeccun TeHOB Ha yPOBHE
TPAHCKPUNLKU y 3yKapuoT. Monens bpurrena u J[3Busacona.

3. Herepmunanus nosna. banancoBas Teopus onpezaeneHus mnoua y npozoduisl. KitoueBble
T'€HbI B ONPEIEIICHUH 110J1a Y APO30(UIIbI.

Hepeqeﬂb BOIIPOCOB AJId MMOATOTOBKH K KOHTpOJ’[LHOﬁ paGOTe

1. TIlpedomMusm u smureHes.

Poitb THCTOHOB B peMoO/IeTMPOBAHUN XpOMAaTHHA. [ MICTOHOBBI KO/I.

3. HuddepeHnuansHas akTHBHOCTh TOMOJIOTHYHBIX XPOMOCOM M UX YY4acTKOB. [ eHeTHueckue
MOCJIC/ICTBHSI MHAKTUBAIIMH XPOMOCOMBI (KOMITEHCAIUs 03bI X-CICTJICHHOTO I'eHa, pa3Has
HKCHPECCHSI Y TETEPO3UTOTHBIX JKEHIIIMH, MO3aHIIN3M)

no

IlepeyeHb BOPOCOB /1Jisl MOATOTOBKU K KOHTPOJILHOM padoTe

1. OcnoBnbie nonoxxenus reopun A. Belicmana.

2. Iuc- u TpaHc-neicTByOMUE (HPaKTOPHI PETYISIUN SKCIPECCUU reHoB. Poib
TPAHCKPHUIIIIMOHHBIX (PAKTOPOB B PETyJISIIUU IKCIIPECCUU T€HOB.

3. MornekynsipHO-TeHeTH4YeCKoe 0OecleueHre MIaHa CTPOSHUs OpraHu3Ma Ha IpuMepe
IJIOA0BOM MYXH.

IlepeyeHb BOPOCOB /1Jisl MOATOTOBKH K KOHTPOJLHOM padoTe

1. Pannwuii smObprorenes Apo30duIbL.

2. YPOBHHU PETYJSIUU IKCIPECCHU TEHOB. PeryIsius sKcIpeccuu TeHOB Ha YPOBHE
TPAHCKPUIILIMK Y TIPOKAPHOT.

3. MuddepeHnmanbHas akTHBHOCTh TOMOJIOTHYHBIX XPOMOCOM M UX Y4acTKOB. HaKTHBaIUS
X-xpomocomsl. I'unoresa Mapu Jlaiion. KittoueBbie TeHbl HHAKTUBALIMU X-XPOMOCOMBI.

IlepeueHs BONMPOCOB /IS MOATOTOBKU K KOHTPOJIbHOI padoTe
OBoreHes Ipo30(UIIbL.
Ponb sHXaHCEPOB, CalfIeHCEPOB, HHCYISITOPOB B PETYJISIIMN 3KCIIPECCHH T'€HOB.
Oormazmarudeckas cerperanus. ['eHbl MaTepuHCKOTO Y dexTa
OcobeHHOCTH M3ydeHHus 3a00JIeBaHMM C HaClEACTBEHHOW Mpeapacloyio)KEHHOCThIO Ha

MMpUMEPEC AJUICPrUICCKOTO pUHUTA

N o

3amuTa Kax/a0il KOHTPOJILHOI PadoThI OLleHUBaeTCsl MaKCUMaabHO B 10 6a/1710B.

- 10 GayuIOB BBICTABIISICTCS CTYICHTY, €CIIH BEPHO OTBETHII Ha BCE BOMPOCH! KOHTPOJIBHOM
paboTHI.

- 6-9 GayI0B BBICTABIISIETCS CTYIEHTY, €CJIM OTBETUJI Ha BCE BOIPOCHI KOHTPOJILHOM paboTHI.
[Tpu oTBETE Ha BOIPOCHI JOMYCKAET HETPYyOble OIMOKN M HETOUHOCTH.

- 3-5 GayJIOB BBICTABIISIETCS CTY/ICHTY, €CIIM OTBETHII Ha Oostee ueM 50% BOTIPOCOB KOHTPOIBHOM
pabotsl. [Ipu oTBeTE Ha BONPOCHI JOMYCKAET OMIMUOKHA M HETOYHOCTH.

- 0-2 6amnoB BHICTABIACTCS CTYAEHTY, €CIIM OTBETHII Ha MeHee 4eM 50% BOMpPOCOB KOHTPOJILHOMN
paboTsl. [Ipu oTBeTE Ha BOMPOCHI AOMYCKAET OMIMOKH U HETOYHOCTH

CamocTosTenbHas paboTa Mo MOJAr0TOBKE K UTOTOBOMY KOHTPOJIIO — IK3aMEHY IMPOBOJUTCS 1O
porpaMMe JAUCIUIUINHBL.
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5. YueOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecrnedeHne THCIUTITTHHBI
5.1. IlepeyeHb OCHOBHOIi 1 TOMOJHUTEILHON y4eOHOI IUTEpaTyphl, HEOOXOAUMON 115
OCBOEHMS TUCIUIIUHBI
OcHoBHas JuTeparTypa:
1. Wanos B.U., bapeinukosa 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
Neanora B.U. — M.: UKII «Axkagemkuauray, 2007. — 638 c.: ui. — 481mr.
JlonoIHUTeIbHAS JTUTepaTypa
1.Mure-BeuromoB C.I'. 'eHeTka ¢ OCHOBaMHU CEJEKIMH: Y4ECOHUK AJISI CTYIEHTOB BBICIIMX
yueOHBIX 3aBeJIcHUH. — 2-¢ u3aanue, nepepad. u pon. — CII6.: M3a-so H-JI, 2010 c.: un. — 48 mr.
2. Kumynés N.®. O6mast u MoneKkyIsipHas reHetuka: Y4eb. mocodue. — HoBocubupck: U3a-Bo
HoBocu0. yn-ta: Cu6. ynus. U3a-Bo, 2002. — 459 c.: uin. — 35 wr.
3.Mycradun P.H., Hypramuesa A.X., [Ipoxodrena JI.C., Xycayraunoa 2.K. Anaim3 renoma
yesoBeka: yueoHoe nocobue — Yda: PUL bamlV, 2016 — 80 c. — 29 .

5.2. [lepeyens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn « AHTepHET» U
NPOrpaMMHOI0 odecrieyeHusi, He0OXOAMMBbIX 1JI5l OCBOECHUS TUCHUTILIUHBI

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

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

http://www.uniprot.org/

http://www.cellbio.com/

OnemenTsl. CaiiT HOBOCTEH (yHIaMEeHTAIbHOM Hayku: http://elementy.ru/news

I N N

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

nmpouecca 1mo TMCuMIlInHe

HanmeHoBaHnue crenuajJbHbIX* OCHaIIEHHOCTH CNENHATbBHBIX NIOMEIICHUHA 1 Ilepeyens
NOMeLIeHUi M oMeleHui 1Jis NOMeLIeHMIl ISl CAMOCTOSITeJIbHOM PadoThI JINIEH3HOHHO
CaMOCTOSATEIbHOI PadoThI ro
NMPOrpaMMHO
ro
obecnevyeHusl.
PexBU3UTHI
NMOATBEP:KAA
011ero
JOKYMEHTa
1. yuebnaa ayoumopua ona Aymuropust Ne 232 1. Windows 8
npoeedenus 3ansmuii | YaeOHas Me0ers, JIOCKa,MyIbTHMEIHA-TIpoeKkTOp | Russian.
JleKyuonnozo muna: aymuropus | PanasonicPT-LB78VE, skpan nacrennsiii ClassicNorma | Windows
Ne 232 (yueGmeiii  kopmyc | 244*183. Professional 8
ouodaxa), aymutopus Ne 332 Ayantopus Ne 332 Russian
(yueOHbIit KOpIyC OHOdaKa). VuebHasi wMebenb, JOCKa,MylbTUMeaua-npoekrop | Upgrade.
PanasonicPT-LB78VE, skpan nactennwiii ClassicNorma | Jlorosop — Ne
2. yueonas ayoumopus Onsn | 244*183. 104 oT
npoeeoenus 3auAmMuUN Aynutopusi Ne 227 17.06.2013 .
CeMUHAPCKO20 muna: Jladopatopus IIIP-ananuza JInuensun
ayautopuss Ne 130 (yueOmsiii | JlaboparopHas MebeTb, BEITSDKHOU mKad, | 6eccpodyHbIe
KopITyc Onodaxa). TeNbIOKYMEHTHP VIO cucremMa Quantum-ST4-
1000/26MX, JHK-Ammnudukatop ABI GeneAmp 2720 | 2. Microsoft
3yuebnasn  ayoumopus  onsa | Thermal Cycler ¢ amom. TepmMoGiokoM Ha 96 mpodupok, | Office
nposedenuss  zpynnoevix  u | uentpudyra Eppendorf 5804R ¢ oxnaxaenuem, | Standard 2013
UHOUGUOYATIbHBIX TEepMOCTaT KUAKOCTHON (Oams) , GFL-1041, aBroxmar | Russian.
koncynemayuu: ayauropus Ne | mapoBoit  Tuttnauer  wmomenmu — 2540MK,  kamepa | JloroBop  Ne
130 (yueOusiii kopnyc 6uodaxa), | snektpodoperyeckass ropusonTaigbHas (2 1wT), Becwl | 114 oT
aymuropust Ne 227, nadopatopus | SPS2001F, Ohaus; asr.munerka 0,5-5 wmxn  Black | 12.11.2014 .
[TIP-ananu3a (yueOHBIA KOpIyC | MUKpOHaKOHeuHHK, Thermo. aBT. mumetka 10-100 wmki | Jlunnensuu
ouodaxka), aymauropus Ne 319, | Black Thermo, apr.munmerka 1-10 mu Jlaiit Thermo, aBr. | 6eccpounsie
mabopatopuss  UT  (yueOmpni | munerka 100-1000 mxn Black Thermo, ITI[P-6oxc BAB-

Kopiryc 6uodaka), ayauropus Ne
231, mabopatopus UT (yueOHBIH
KopITyc Onodaxa).

4. yuebnan ayoumopus Ons

mexyuiezo KOHmMpOns u
nPOMENHCYMOUYHOU
ammecmayuu: aynuropus  Ne

130 (yuebusriii kopmyc Grodaka),
aymuropust Ne 319, naGoparopus
UT (y4ebHbIil KOpIyc Omodaka),
aymuropust Ne 231, mabGoparopus
UT (yueOHBII KOpITyC OHOdaKa).

5. nomewenus ons
camocmoamenvhoi  pabomepl:
aymuropuss Ne 428 (yueOHBIH
Koprryc Omodaka), YHTaIBHBIN

3an Nel (TIaBHBIA KOpITyC).

ITP-1 (2 wrt), Munu-neatpudyra-soprexc "Micro-spin”
FV-2400; wuenrpudyra Eppendorf MiniSpin Plus mis
MuKponpooupok 1,5/2,0 miu, 12 mect, mo 14500 o6/muH,
JHK-ammmpukatop B peansHOM Bpemenn BioRad
CFX96 Real Touch System.

Aynutopusi Ne 130
YyeOHast mebenb, HOCKa MapKepHasi, PKpaH HACTCHHBIMH,
mynsTUMeana-nipoexkrop EPSONEB-X8, xommbrorep-
MoH00J10k LenovoC200Atom, M®Y HP Laser JetM 1120,
mukpockon MUKMEJ-5 (12 mT).

Ayaurtopus Ne 231

JladopaTopus UT
YueOHast MeOenb, TOCKa, dKpaH Oelblif, MepCOHANBHBIN
komnpoTep B koMmiuiekte HPAIO 20”CQ 100 eu
MOHOOJIOK (12 1mT).

Aynutopus Ne 319

JlaGopatopust UT
YueOHast mebenb, 0CKa, MEPCOHATBHBINH KOMIBIOTED B
komiuiekTe Nel iRU Corp — 15 mir.

Ayaurtopus Ne 428
Yuebnas wMeOenb, A0cka, TpuOyHa, MYJIbTUMEINA-
npoextop InFocusIN119HDx, nOyrOyk Lenovo 550,
akpaH HacteHHbIH ClassicNorma 200*200, MoHOOIOKH
CTallMOHApHBIE - 2 IT.

Yuransuselii 3a1 Nel
YuyebHast MmebOenb, Y4eOHBIH U CHPAaBOYHBIA  (OHL,
HEOTpaHMYECHHBIN KPYTJIOCYTOUHBIH JOCTYII K
2NeKTpoHHBIM OubnmoTeunsiM cuctemam (OBC) u B/,
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CTCHJ 1O TMOXapHOW  Oe30MacHOCTH, MOHOOJOKHU
cranoHapHeie — 5 mt, MOV (npuHTep, CKaHep, KOMHUp) -
1 .
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MHWHOBPHAYKHU POCCUU

[Tpunoxenue Ne 1

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

BUOJIOTMYECKUI ®AKYJIBTET

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

TUCIUIUIMHBI [ eHeTHKa pa3BUTHS Ha 8 ceMecTp

(HauMEeHOBaHWE JUCITUTIIIMHBI)
Ounas

(dhopma 00yueHus

Buna pa6orsl

O0beM TUCHUTIINHBI

O6mas tpynoemkocts aucuuruinasl (3ET / gyacos) 3/108
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpeIo aBaTesiem:
JIEKLIUHA 16
MPAKTHYECKUX/ CEMHHAPCKUX 16
712a00paTOPHBIX
Apyrux (TpynroBasi, MHAUBUIYadbHas KOHCYJIbTAIUS U UHBIC
BUJIbI YUCOHOU JCSITEILHOCTH, IPEyCMaTPHUBAIOIIIE PabOTy
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: JICKIUH, KOHTPOJIS
JOTOJTHUTEIIbHAS
NPaKTHYECKHE 3aHATUS, CCMUHAPCKHUE TePaATYDA 3agaHus 1o yCIIEBAEMOCTH
3aHATUS, TabopaTOpHbBIE paboTHI, eKOMgHHng’aH CaMOCTOSITENIbHON (KOJUTOKBUYMBI,
CaMOCTOsATENbHAs Pab0Ta U TPYIOEMKOCTh P 4 paboTe CTYAEHTOB | KOHTPOJIbHBIE pabOTHI,
Ne T CTyJEeHTaM (HoMmepa
/ cMa 1 COACPIKaHUC (B yacax) 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

«[eHeTnka  pa3BUTHMN: JauTeparypa: BOTIPOCOB TIO TIEPBOM

IpeMeET, 3ajauu, 1 TEMe

UCTOpUS CTAHOBJICHUS KaK JlononHUTETbHA

Hay4YHOH  JMCIUIUIUHBI, g nureparypa: 1-3

KOHUENIMHN U TPOOIIEMBI.
2. | Perymauus skcnpeccun 2 2 6 OcHoBHas [TonroroBka k KonTtponbsHoe pabota

TE€HOB B Pa3BUTHH. TuTeparypa: nabopaTopHo# paboTe

1
JlomosHuTENbHAS
auteparypa: 1-3

3. | 'enernveckas peryssius 2 2 4 OcHoBHas [ToaroroBka k YcTHbIN orpoc,

pa3BUTHS OpraHU3Ma. JauTeparypa: KOJJIOKBUYMY KOJIJIOKBUYM

1
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JlomomauTenpHa
s muteparypa: 1-3

Huddepennmanbhuas 2 OcHoBHas MopenbHbIe KoHTposbHas pabota
AKTUBHOCTH T€HOMOB JTUTEepaTypa: OpPTaHHU3MBI B
1 TeHETUKE Pa3BUTHS
JlonosiHuTENbHA
s muTeparypa: 1-3
MonexyispHo- 2 OcHoBHas CurHanbHbIE TyTH, YeTHbII onpoc,
TEeHETUYECKOE JIuTepaTypa: YIPaBISIOLINE Joxuan
obecrieueHue 1aHa 1 IIPOIECCaMU PA3BUTHS
CTPOEHHS OpraHu3Ma JononnurenpHas
auteparypa: 1-3
I'oMeo3ucHbIE TeHBI 4 4 OcHoBHas [ToaroroBka k KomnokBuym
auTeparypa: KOJUTOKBUYMY
1
JlomosiHuTENbHAS
aureparypa: 1-3
OHTOreHes, HBONIOLUS U 2 2 OcHoBHas Cucremaruzauus Bcex | Komnoksuywm,
TCHBI JTUTEepaTypa: 3HAHUU KonTpoipHas padora
1
JlomosHuTENbHAS
auteparypa: 1-3
DK3aMeH
Bcero uacos: 16 | 16 31
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[Tpunoxenue No 2

PeliTHHT — IIIaH AUCHHUILJIMHBI

I'eHeTHKA pa3BUTHS

(Ha3BaHME MUCHIMILIMHBI COTJIACHO pabodyemMy ydeOHOMY IUIaHy)

CIICHMUaJIbHOCTD

Kkypc 4, cemectp 8

MonexymsipHasi OnonHXeHepHst 1 OMOMH(POPMATHKA

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 qudPepeHInpoBKH 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/JIbI BHIYMTAIOTCH

U3 0011eii cyMMbI HaOpaHHBIX 0AJ1JI0B)

1.ITocemenne IEKIIMOHHBIX 3aHITUI

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




