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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUMIINHDI

61.B.[]B.05.01 Vcnonb3oBaHne 6GUOMHPpOpPMaTUYECKMX METOO0B B rEHOMMKE U
NpoTEOMMUKE

1. lndp n HanmeHoBaHUe HanpaBneHUs cneunarnbHOCTM:
30.05.03 MegumumHckasn knbepHeTmka

2. Cneuymanusauma: MegmumHckasn knbepHeTmka

3. KBanudmkaumsa BbinyCKHUKA: Bpay-KnbepHeTHK

4. Dopma o6y4eHuUs: o4yHas

5. Kacdbegpa, oTBevarowan 3a peanusaymio AUCUUNNUHBbI: Guoxmmum n dmsmonormm
KNneTku

6. CoctaButenu nporpammbl: PegopuH Omutpuin Hukonaesuy, K.6.H., AOLEHT

7. PekomeHpgoBaHa: HMC meaunko-6rnonormyeckoro cakynsteta, npoTokosn Ne 4 ot
25.05.2018

8. Yueb6HbIK roa: 2022/2023 CemecTp(bl): 10



9. Uenu u 3apgaum y4vyebHOM AucuMnnuHbl: HayunTb CTygeHTa TeopeTU4ecKUm
OCHOBaM 3BOJSIIOLMM OCHOBHbLIX OMOMNOrMYEeCcKUX MaKpOMOSEKyl M MNpoLeccoB C UX
yyactmeM. [lokasaTb OCHOBHble 3Tanbl M MeXaHU3Mbl MOMeEKynspHoro otbopa
Hanbonee npuemnembix Ons OGUOCUCTEM W BapuaHTOB WX WCMOMHEeHUs. Hayuntb
CaMOCTOATENbHO OCYLIECTBNATE MOHYKNEOTUAHbIN N MOAMUHOKUCIOTHBIA aHanm3 C
MOMOLLBbI  CneunanuanpoBaHHOro  nporpaMmmHoro  obecnedyeHuss U CTPOUTb
dunoreHeTU4ECKNE AepeBbSA OCHOBHbIX Guomonekyn. PaGoTaTb C reHeTudeckummn m
GenkoBbiMn  BasamMu  OaHHbIX. Mcnonb3oBaTb COBPEMEHHOE  BbIYMCUTENbHOE
OCHaLleHne NS aHanu3a HyKNeoTUAHbIX 1 aMUHOKMUCINOTHBIX NocnefoBaTeNlbHOCTEN.
10. Mecto y4yeOGHOM AucuunnuMHbl B cTpyktype OOIl: YyebHas gucumnnmHa
«b1.B.[1B.5.1 Wcnonb3oBaHne OMOMHGPOPMATMYECKMX METOOOB B T[EHOMUKE U
NPOTEOMUKE» SABMSETCA ANCUUNIMHON No BbIGOpy BapuaTuBHou Yactu degeparnbHOro
rocygapctBeHHoro obpasoBaTenbHOro craHgapTa Bbicwero obpasoBaHus Mo
cneumanbHocTn 30.05.03 MeanuunHckas knbepHeTunka (cneynanmcr).

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuunnumHe/Moayno (3HaHUS,
YMEeHUsl, HaBblKU), COOTHECEHHble C NNaHUPyeMbiMU pe3yfbTaTaMu OCBOEHUs
obpasoBaTenbHOW NporpaMmmMbl (KOMNeTEHUUSAMU BbINYCKHUKOB):

KomneTteHuus lMnaHupyemble pesynbtaTbl 06y4eHus
Koa HaseaHue
OMK-7 CNOCOBHOCTLIO K OueHKe | 3HaTb: 3HaTb OCHOBHbIE BUOXMMUYECKMEe U MOPXO-
MOPMOMYHKUMOHANBHBIX, | M3nonornyeckne nokasatenu opraHuaMa B HOpMe W
PU3NONOrNYECKNX npv pasBuUTMM NATONOMMI
COCTOSIHUI Nl YmMeTb: YMmeTb ucnonb3oBaTb 06as3oBble 3HaHWA B
naTonorn4ecknx npodeccnoHanbHOW  OeATEeNbHOCTM  ONS  pelleHus
npoueccos B OpraHM3Me | nocrtaBreHHbIX 3aaay
Henoeeka AnNA pPelWeHvs | Bnapetb: BnageTb HaBblkaMu  NpU  NPUMEHEHUU
npogeccroHarnbHbIX COBPEMEHHbIX MOAXOAOB B  OLIEHKE  COCTOSIHUSA
3apad opraHv3ma 4Yenoseka npu passuTUM NaToMNormi
MNK-16 CMOCOBHOCTLIO K | 3HaThb: 3HaTb NPUOPUTETHLIE obnactu
onpeaenexHnto HOBbIX | npodpeccnoHanbHOM  AeAaTenbHOCTM U npobnemsl
obnacten uccnefoBaHus | paspaboTky MHPOPMALMOHHBLIX TEXHONOMI
n npobnem B cdepe | YMeTb: YMeTb MCMonb3oBaTh 6a3oBble NpeacTaBneHus
pa3spaboTku B ccepe npodeccnoHanbHOW AeATenbHOCTM  Ans
MH(POPMALIMOHHbIX pelleHnss HOBbIX 3ajad; BOCMPMHMMAaTb WMHHOBAUUW B
TEXHOMNOrMN B MeAUUVHE | ensix COBEPLUEHCTBOBAHUS CBOEN NMPOdeCCUMOHamNbHOIA
1 30paBOOXpaHEHNN JeATenbHOCTU
Bnapets: BnageTtb OCHOBaMW pa3paboTku
WHAOPMALIMOHHBIX  TEXHOMOMMKW B MeauuuMHe MU
34paBOOXpaHEHNN

12. O6bemM AMcUMNNHBbI B 3a4e€THbIX eAMHMLax/yac. (B COOTBETCTBMU C y4€OHbIM NNaHOM) —
2172.

dopmMa NpomMeXyToYyHOM aTTecTaummu(3avyeT/aksameH) — 3a4eT C OLLEHKOMN.

13. Buagbl yye6HOM paboThbl

TpynoemMKocTb (4achl)
Mo cemecTtpam

Bug yuebHowm paboTbl

Bcero |




Ne 10 Ne cem.
AyanTopHbIE 3aHATUS 30 30
B TOM 4ymChe: nekuum
npakTuyeckme
nabopaTtopHble 30 30
CamocTtodTtenbHasi paborta 42 42
Utoro: 72 72
dopma NpoMeEXYTOHHOM aTTecTaumm sader ¢
OLIEHKOM

13.1. CopepxxaHue pa3aenoB AUCLUNIIUHDI

n/n

HanmeHoBaHne pasgena
ANCUMMANHBI

CopeprkaHve pasgena AUCUUnInHbI

1. Nekuun

2. MpakTnyeckue 3aHATUA

3. JlabopamopHbie pabomsbi

3.1

NcTopus 3BONOLNOHHBIX
y4yeHun buonormn.
MeToabl n3yyeHus.

1.BBegeHne n Teoputo MOMEKYSISAPHOM 3BONOLMN.
NcTopusa pasBuTUMs 3BOSIIOLUMOHHBIX B3rnsiaoB B
ovnonorun.
2.[Jobuonornyeckas
Teopus «mmnpa PHK».
3.bruonornyeckas monekynapHas asonoumsa. Mogenm
camMoopraHuM3aumm  MOMEKYNSPHbIX  AMHAMUYECKUX
cucTem. dopmupoBaHue YHUBEPCAanbHOro
reHeTU4Yeckoro Koga W ero «awuanekTbl» B pasHbiX
TaKCOHax.

MoneKynapHas 3BOJOLNA.

3.2

OcHoBHble 6a3bl AaHHbIX
Bmonornyeckmnx
MaKpOMOeKyn n
anropuTMbl U3 paboTbl.

4.2BONOUNA KOMMOHEHTOB CUCTEMbI TPaHCASLUMW.
Ctagmn monekynsipHon aposntounn. MonekynsipHbie u
KNeTouYHble cobbITUS.

5.0K30HHasa Teopusi reHoB. OBontounsa 6enkos nyTem
nepemMeLlMBaHNs 3K30HOB.

6.MeToabl U3y4YeHWs  IBOMIOLMM  MAKPOMOIIEKYI.
FeHeTnyeckne TEKCThl, OLEeHKa cxoacTea
nocnegoBaTenbHOCTEN (BblpaBHUBaHME).
7.®dunoreHeTnyecknin  aHanua3 reHoB U 6enkos.
8.MonekynspHble OCHOBbI pekomMBuHauum
reHeTU4eCcKoro Mmatepuansl.

9.KapTnpoBaHue reHoMOB.

3.3

CTpykTypHas
opraHu3saums u
MeXaHW3Mbl 3BOJTHOLUK
BGuomonekyn.

10.NMpumeHeHne mMexaHu3moB  OGuoasonouum B
coBpeMeHHon 6uonorun. KpynHewnwmne 6a3bl JaHHbIX
MO HYKNeoTUAHbIM NocnefoBaTeNlbHOCTAM U Bernkam.
11. MNMocTteneHHaa uHTerpauusa Bcex 6a3 AaHHbIX MO
reHoMVKe B €AWHYI0 WHJOPMALMOHHYIO CUCTEMY.
eHeTnyeckoe, duanyeckoe U  paguaumoHHoe
KapTupoBaHue.




12. MeToabl KapTupoBaHus. [lporpamMmbl OLEHKK

cTeneHu roMosiornm HYKI1eOTUOHbIX n
aMWHOKUCNOTHbIX NOocnefoBaTeNbHOCTEMN.
13. Mporpammel ang AN3anHNpoBaHNSA

OJNIUTOHYKIMEOTUAHbIX NpanMepoB AN annudukaumm
reHHbIX JTOKYCOB.

14.3akoHOMepPHOCTH 3BOSMIOLMOHHbIX
npeobpasoBaHUN CTPYKTYPHbIX rnobyn 6enkos.
15.9BonouUMsA KOMMOHEHTOB CUCTEMbI TPAHCKPUMLMN.
OBoMOUMSA  CUCTEMbl  nepedadn  reHeTU4ecKoro
Martepuana: OT BUPYCOB K 3yKapuoTam.

13.2. Tembl (paspenbl) AUCLUNIIUHBI U BUAbI 3aHATUN

Buabl 3aHsATUN (4acoB)
Ne HanmeHoBaHue pasgena
/i AncLmnAHE! Nekumn | JlabopaTopHble CamoctosTensHas Bcero
paboTta

1 NcTopus
3BOJTHOLUMNOHHbIX 6 16 22
y4yeHuin buosorum.
MeToabl 3y4eHus.

2 OcHoBHble 6a3bl
AaHHbIX
Brnonornyeckmnx 12 10 22
MaKpOMOJSIeKyI n
anropuTmbl 13
paboThl.

3 CTtpykTypHas
opraHmsauus n 12 16 28
MeXaHU3Mbl SBONOLMN
Gruomonekyn.

WToro: 30 42 72

14. MeToauueckue ykasaHusi 4nsi oby4aroLwmxcsa No 0CBOEHUI0 OUCLIMMIIUHDI

B cootBetcTBUM C TpeboBaHusmm PIrOC BO peanusaumss KOMNETEHTHOCTHOrO noaxoda [OOJMKHa
npegycmatpuBaThb LUMPOKOE MCMONb30BaHUE B y4eOHOM MpoLEecce aKTUBHbLIX U MHTEPAKTUBHbLIX (DOPM
NpOBEAEHUS 3aHATUIA B COYMETAHWW C BHeEAyaMTOPHOW paboTol C Lenbio opMUPOBAHMS U pPasBUTKSA
npodeccuoHanbHbIX HaBblkoB  obydatowmxcs. Kaxgbii  obydatowmiics obecnedeH [OCTynoM K
ombnuotedHbiM oHOaM YHuBepcuTeTa M kadegpbl. [py n3yvyeHUM AMCUMNIUHBI NPedycMOTpeHa
paboTa cTyaeHTa B rpynne, doopMupytoLias YyBCTBO KOJUIEKTMBU3MA M KOMMYHMKABENBHOCTL; a Takke
camocTodaTenbHad pabota, cnocobceTByowasd GOPMUPOBAHUIO  aKTUBHOM  XXM3HEHHOW  MO3ULUK
NoBEeAEHMS, aKKypaTHOCTW, OUCUMMIMHMPOBAHHOCTU. [ns  yCnewHoro OCBOEHUS  AUCUUNIUHBI
obyyalowmmca pekoMeHAyeTcsl perynsipHass paboTta € KOHCMeKTamu JeKuuh, Mpe3eHTaumMoOHHbIM
MaTepuanom, CBOEBPEMEHHOE BbINMOSIHEHNE MPaKTUYECKUX 3adaHuiA, TecTOB, 3afdaHui TeKyllien
atTectauun u T1.4. TeKylWUn KOHTPOSb YCBOEHWs onpefensieTcs YCTHbIM ONPOCOM B XOAE 3aHATUW,
oTBeTaMu Ha TecToBble 3aaHus. CnoCOBHOCTb K TBOPYECKON AEeATENBHOCTU U NOUCKY HOBbIX peLUeHUi
onpegensietcd NoabopoM CUTYaLMOHHbIX 3agady. [loMMMO umHAMBUAYamMbHbLIX OLEHOK, [AOMMKHbI
MCnonb30BaTbCA ONMOHMPOBaHWE CTyaeHTamu pedepaToB Apyr Apyra U peLeH3npoBaHue OTBETOB Ha
Konnokesmyme. B koHUEe udyyeHusi yiebHON OUCLIMNIIUHBI MPOBOAUTCS KOHTPOSb 3HaHUN B BUAE 9K3aMeHa.




15. MepeyeHb OCHOBHOW U AONONHUTENILHOW NUTepaTypbl, PECYPCOB UHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIIUHbI

a) ocHOBHas nuTepartypa:

Ne n/n NcToYHMK
MonekynapHo-reHeTu4eckne MexaHu3mMbl 3BOSTOLIUN OpraHMYeckoro Mmpa.
"eHeTn4eckas n knetodHasa uHxeHepusa / Tysosa P.B., Koanes H.A. - MuHck:
1

Benopycckas Hayka, 2010. — 396 c.
http://biblioclub.ru/index.php?page=book&id=89370&sr=1

0) gononHuTenbHasa nuTepaTypa:

Ne n/n NCTOYHMK
dannep, xepanba M. MonekynsapHasa 6uonorusa knetku / [xepansg M.

2 dannep: nep. ¢ aHrn. N.b.36apckoro. — M.: buHom-Ipecc, 2006. — 256 c.

3 MonekynapHasa 6uonorus : YyebHoe nocobue gns crtya. mend. BysoB / H.H.
Mywkambapos, C.J1. KysHeuoB. — M. : Mea. nndopm. arentcto, 2003. - 535 c.

4 MonekynapHaa OuotexHonorus. [lpuyHumnbl n npumeHenue / b. nuk, Ox.
MactepHak. — M. : Mup, 2002. - 589 c.
AHanuTnyeckme nccnenoBaHnsa B MeanuunHe, buonornm n akomnorum : YyebHoe

5 nocobue gns ctyg. By3oB, 06y4. N0 HanpaBneHnam noaroT. AUNIomMup.
cneunanucToB "buomegnumHckas TexHuka" n "buomegumunHckan nHxeHepma" /
E.MN. NMoneuntenes, O.H. CtapueBa. — M. : Bbicwu. wk., 2003. - 278 c.

5 MonekynsapHas 6uonorus : y4ebHuK onsa ctyq. By3os, 06y4. no cneumanbHOCTH

032400 "buonorusa" / A.C. Konnues, I'.A. CeBacTbsaHOBa. — 2-€ 13g., ucnp. —
M. : Academia, 2005. - 396 c.

B)UH(POPMaLMOHHbIE ANEKTPOHHO-0bpa3oBaTenbHbIE pecypchl (oduumanbHble pecypcbl

WNHTEpPHET):
Ne n/n Pecypc
7 www.lib.vsu.ru — 3HB BI'Y

8

Kumynes N.®. Obwas n monekynspHas reHeTuka: yyebHoe nocobue / N.®. XXumynes.
- HoBocubupck: Cubupckoe yHuBepcuTteTckoe nagatenscteo, 2007. — 480 c.
http://biblioclub.ru/index.php?page=book&id=57409&sr=1

16. lMepeyeHb y4yebHO-meTOAMYECKOrOo obecne4vyeHUss AN CaMOCTOATENIbHOMU
paboTbl

Ne n/n

NcToYHMK

11

MonekynspHbie acriekmbsl hopMUpO8aHUST O5IU20MEPHOU CMPYKmMypbi
cykuuHamOezaudpoeeHasbl / A. T. Enpurues, [J.H. ®edopuH, H.B. CenusaHosa .— BopoHex :
LleHmparnbHo-YepHo3emHoe KHUXHoe u30-80, 2016 .— 263 c.



http://www.lib.vsu.ru/

17. WHpopmaunOHHbIEe TEXHONOrMKU, UCNONb3yeMble ONA peanusauum y4yebHOMU
OUCUMNIINHbI, BK/KOYasi nporpamMMHoe obGecnevyeHne U MHGpOPMALMOHHO-
cnpaBoOYHble CUCTEMbI (MPU HEO6XO0AUMOCTH)

DreamSpark (HeorpaHu4eHHoOe KOM-BO HaCTOMbHbBIX M CEPBEPHBIX OnepaumoHHbIX cuctem Microsoft ons
ucnonb3oBaHns B y4ebHOM U Hay4yHOM npouecce) - nuueHsuns genctsyet go 31.12.2019, gor. 3010-
15/1102-16 o1 26.12.2016.

Microsoft Office Professional 2003 Win32 Russian, GeccpoyHas nuueH3ans Academic Open, Jor.
0005003907-24374 ot 23.10.2006.

OdumcHas cuctema LibreOffice 4.4.4 (CBob6ogHO pacnpocTpaHsieMoe nporpammHoe obecneveHue)
Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No Level. beccpouyHas
nuueHsusa Academic OLP, gor. 3010-07/73-14 ot 29.05.2014.

Microsoft Office 2013 Russian Academic Open License No Level. beccpoyHas nuueHsns Academic OLP,
gor. 3010-07/73-14 ot 29.05.2014

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLMNIINHDI:

YyebHas  ayautopmsi Ona  npoBefdeHus | CneuwanunsmpoBaHHas mebenb, 3KpaH Ansi NpoekTopa,
3aHATUA  nekumoHHoro Tuna  (r.BopoHex, | npoektop Acer X115H DLP, HoyTtbyk Lenovo G500 c
nnowanp YHuBepcutetckas, 4.1, nom.l, aya. | BO3MOXHOCTbIO MNOAKMOYEHMS K CETU «MHTEpPHET»

365)

NomelleHne ans XpaHeHus n | Hoytoyk Lenovo G500 ¢ BO3MOXHOCTbIO MOAKMIOYEHUS
npodunnakTn4yeckoro obcnyxmnBaHus y4ebHoro | k cetu «IHTepHeT»

obopyanoBaHus (r.BopoHex, nnowaab

YHuBepcutetckas, 4.1, nom.l, ayg. 368a)

YyebHas ayguTopus  gns npoBefeHus | CneumanunsvpoBaHHas mebenb, MMKPOCKOMbI

3aHATUA  CEMMHAPCKOro  Tuna, Tekywero | TpuHokynsapHbele JIOMO Mukmen-6 (4 wr.); TepmocTat
KOHTPOMNS U MNPOMEXYTOYHOM aTtTecTaumm | cyxoso3gywHbin TC-1/80 CI1Y; npoektop NEC V281W,
(r.BopoHex, nnowagp YHusepcutetckas, A.1, | Hoytoyk HP 530 KDO 92; wkad cywunbHbin LLCBM-80;
nom.l, ayg. 187) aBTOKNaB MK-100-3, 3KpaH ans npoekTopa,
TpaHcnoMmuHatop TCP-20LM; ueHTpudpyra Z36K,
xonoaumnbHuk Exqvisit; Becbl aHanutudeckne OHAUS
PA-64C, yutonormnyeckue npenapatbl XMBOTHbIX KIIETOK

JOuvcnnenHbin Knacc, ayguTopus ans | CneunanuanpoBaHHas mebensb, KOMMbIOTEPbI
NnpoBeAeHUs TPYNMOBbIX U MHOUBMAYanbHbIX | (cuctemMHbin 6ok Intel Celeron CPU 430 1.8 GHz,
KOHCYInbTauui, nomeLlleHue ansa | moHntop Samsung SyncMaster 17) (12 wr.) ¢

CaMOCTOATENbHOMN paboTbl (r.BopoHeXx, | BO3MOXHOCTbLIO NOAKMOYEHUA K ceTu «HTepHeT»
nnowaae YHuBepcutetckas, 4.1, nom.l, ayg.

67)

KomnbtoTepHbln  knacc, aygutopua  ansa | CneumannavpoBaHHas mebens, KOMMNbIOTEPHI
npoBedeHUs TPynnoBbIX U MHAUBMAYanbHbIX | (cMcTeMHbIn 6ok Pentium Dual Core CPU E6500,
KOHCYNbTauuMn, nomMeLleHme ansa | moHntop LG Flatron L1742 (17 wT.) C BO3MOXHOCTbIO

CaMOCTOATENBHON paboThbl (r.BopoHex, | nogkntodeHus k cetn «IHTepHeT»
nnowaae YHuBepcuteTckasa, A.1, nom.l, aya.
40/5)

KomnbtoTepHblr  knacc, nomeweHne pans | CneumannavpoBaHHas mebenb, KOMMbOTEPSI
CaMOCTOATENbHOMN paboTbl (r.BopoHex, | (cuctemHbin 6ok Intel Core i5-2300 CPU, moHuTOp LG
nnowaae YHuBepcutetckas, A.1, nom.l, aya. | Flatron E2251 (10 wT.) ¢ BO3MOXHOCTbLIO MOAKMHOYEHNS
40/3) K ceTn «HTepHeT»

19. ®oHA OLEeHOYHbIX CPEeACTB:

19.1. NMepeyeHb KOMNETEHLMM C yKazaHMeEM 3TanoB (hopMMpPOBaHUA U
nnaHUpyeMbIX pe3ynbTaToB 00y4YeHUsi




Kog 7]
KOoMMeTeHLmmn

coaepxaHue

MnaHvpyemble
pesynbTaThbl
(nokasatenu
AOCTUKEHUS  3aaHHOro
YPOBHS OCBOEHUs
KOMneTeHuun
nocpencTtsoM
dopMUPOBaAHUA 3HAHWUMN,
YMEHUN)

obyueHuns

OTtanbl  hopmMupoBaHus
KomMneTeHummn (pasgensi
(Tembl) ANCUNNINHBI
unu - moayna M ux
HanMeHOBaHWe)

o0C
(cpeactBoO
oLeHMBaHus)

OriK-7 -
OLeHKe
MOPPOdYHKLNOHAMBHbIX,
PU3NONOrnYecKmx
COCTOSAAHUI n
naTofIorM4ecKnX NPoLEeccoB
B OpraHu3me yenoseka Ans
peLueHns
npodgeccmnoHanbHbIX 3agav

CMOCOBHOCTBIO K

3HaTb OCHOBHbIE
onoxmmunyeckme n
Mopdo-
domamnonornyeckme
nokasatenn opraHuama
B HOpPME 1 Mpu pasBuUTUK
naTosiornn

Pasgen 1. Wctopus
3BOJOLUMOHHbIX YYEHUI
owonorun. Pasgen 2.
MeTonbl n3y4yeHus.

OcCHOBHbIE 0asbl
JaHHbIX OMonorn4yeckmnx
MaKpOMOIeKyn "
anropuTMbl N3 paboTsbl.

Bonpochl
pasgenam

K

YmeTb NCNomnb30BaTb
0as3oBble  3HaHMA B
npodeccnoHarnbHoOn
DesaTenbHOCTH ans
peLLeHNs NOCTaBNEHHbIX
3agad

Pasgen 1. Wctopus
3BOMIOUMOHHbIX YYEHUI
owonormn. Pazpgen 2.
MeToabl N3yyeHus.

OcHoBHbIE 6a3sbl
AaHHbIX OMONOrnyeckmx
MaKpOMONeKyn n
anropuTMbl N3 paboTsbl.

Bonpocsl k
pasgenam

BnapeTtb HaBblikamu npu
NPUMEHEHNM
COBPEMEHHbIX N0AX0O0B
B OLEHKE COCTOSHUSA
opraHuama yenoBeka
npu pasBUTUK
naTosiornm

Pasgen 1. Wctopus
3BOJIIOLMOHHBIX Y4EHUI
ovonornn. Paspgen 2.
MeToabl nsy4eHus.

OcHoBHble 6a3bl
AaHHbIX BMoNornyeckmx
MaKpOMOneKyn n
anropuTmbl n3 paboTsbl.

Bonpochl
pasgenam

K

MK-16 - cnocoOHOCTbIO K
NPUMEHEHNKD  CUCTEMHOIO
aHanusa B n3y4yeHnn
OMonorn4yecknx cuctTem

3HaTb
obnactu
npodgeccmoHarnbHomn
AeaTensHOCTU n
npobnembl pa3paboTku
NHAOPMALMOHHBIX

NPUOPUTETHBIE

Paspen 3. CtpykTypHas
opraHusauus n
MEeXaHW3Mbl  3BOMOLUU
B6uomonekyrn.

Bonpochl
pasgenam

K




TEXHOMOrNM
YmeTb ucnonb3oBaTb | Pasgen 2. MeTtoabl | Bonpochl K
0asoBble n3yyeHus. pasgenam
npegcraBneHnst B
cobepe OcHoBHble 0asbl
NPOECCMOHATNBHOI OaHHbIX OMONOrnMYecKkmx
[esiTenbHOCTU ans | Makpomornekyn "
peleHns HoBbix 3apau; | &TOPUTMbI 13 paboThl.
BOCMNPUHUMATb
WHHOBaUMM B  UENsX
COBEpPLUEHCTBOBAHNSA
CBOEN
npodeccmnoHarnbHoOn
AeaTenbHOCTU
Brnagetb ocHoBamu | Pasgen 3. CTpyktypHas | Bonpochl K
pa3paboTku opraHusaums n | pasgenam
NHAOPMALIMOHHbIX MeXaHM3Mbl 3BOMOLMMK
TEXHONOIrNN B MeanumnHe | buomonekyn.
N 30paBOOXpaHEHUM

NMpomexyToyHasa aTTrectaums Komnnekt KM

2. OnucaHve LwWKanbl, NOKasaTernem WU KpUTepueB OLEHUBAHUA KOMMNeEeTeHUUn

(pesynbTaToB 00y4YeHuUs)

Komne Mokasatenb LLkana n KpuTepumn OLEHMBAHMS YPOBHS OCBOEHNS KOMMNETEHUUN
TeHums CchOPMUPOBAHHOCTU 5 4 3 2
KOMMeTeHUMM

3HaTb ocHoBHble | CdopmupoBaHHble | CdhopmupoBaHHble, | HenomnHoe dparmeH-

pnoxummnyeckue n | 3HaHUA 06 | HO coaepxauwpe | npegcraBeneHune TapHble
g (Zw: Mopdho- OCHOBHbIX oTAerbHbIE 06 OCHOBHbIX | 3HaHUS
E S S | duaronommueckue 6uoxmmuyecknx  u | npobensl BuoxmmMuyecknx un | unm
39 x Mopdo- npeacrtaeneHus o6 | mopdo- OTCYTCTBYU
g g 2 | NOKasaTenu oprannsMa B | a0 normyeckmx OCHOBHbIX du3nonornyecknx | e aHaHui
5§ 2 £ | Hopme 1 Tpn pasBATMM | nokasaTensix GMOXMMUYECKUX W | NokasaTensix
= X ¢ | natonorui opraHumsa B HopMe | Mopdo- opraHnmMaa B
i ¥ g 1 NpY NaTonornsax dmsnonormyeckmx HopMe W npwu
529 nokasaTensx naTonorusx
8 S8 opraHMmsa B HOpMe
g&c g 1 Npu naTonornax
SPE
o 28
Is & | Ymets ucnons3oBatb | CdhopmmpoBaHHoe YcnewHoe, HO | YcnewHoe, HO He | ®parmen-
3 S g 6a3oBble 3Hauus B | yMeHue copepxatlee CUCTEMHOE TapHble
w % ;l NpPOdheccMoHanbHOI ncrnonb3oBaTb oTAenbHble yMeHue yMeHUsi
2 5 S | pesTenHocTy ans 6a3oBble 3HaHWS U | Npobenbl y yMeHWe | ncrnonb3oBaTb unm
58w npeacTaBneHuss B | MCMONb30BaTb 0a3oBble 3HaHWSA | OTCYTCTBM
Q < & | PeeHns nocTasneHHbIX chepe 6a3oBble 3HaHUS U | U NpeacTaBneHus | € yMeHun
8 % g | samad npocbeccroHanbHol | npeacTaBneHnss B | B chepe
3 2 ) aesTenbHocTM Ang | cdepe npodeccrmoHanbH
S = qj; peLleHns npodeccmoHansHon | O AeATeNbHOCTH
N 2 2 MOCTaBIEHHbIX JesTenbHOCTM Ans | Ans peLieHns
E % 3 3apad peLueHusi NOCTaBMEHHbIX
(@] _g_ g NOCTaBIEHHbIX 3agad

o 3agad




Bnagetb HaBbikamu npu | CdhopmupoBaHHoe YcnewHoe, HO | YcnewHoe, HO He | OTcyTCTBU
npUMeHeHnn yMeHue cofepxallee CUCTEMHOE € HaBbIKOB
COBpEMeHHbIX nopxopos | MONb30BaTLCS oTAenbHble ymMeHue
B OUeHKe cOCTOsHMs | COBPEMEHHbIE npobenbl  ymeHue | nonb3oBaTbCH
nogxonpl npu | nonb3oBaTbCcs COBpPEMEHHbIE
oprahnsma quOBeKja MPY | oueHKe COCTOSIHWS | COBpEMEHHbIE nogxonpl npv
passutuy naTonorun opraHuama noaxonpl npu | oueHke
YyernoBeka B HOPME | OLEeHKE COCTOSIHUS | COCTOSIHUSI
¥ MpK NaTonormsax opraHuama opraHusma
yeroBeka B HOpMe | yernoseka B
¥ MpU NaTonormsax HopMe ¥ npwu
naTonorusix
3HaTb npuoputeTHble | CcopmupoBaHHble | CdopmupoBaHHble, | HenomnHoe dparmeH-
obnactu 3HaHUs 0 | HO cofepXalume | npeacraBneHve O | TapHble
s NpodeccHoHanbHol NPUOPUTETHBIX oTAenbHble NPUOPUTETHbIX 3HaHUs
£ [ESITENBHOCTY " obnacTsx § npobensl obnactax unu
= npodeccrMoHanbHOW | NpeacTaBrneHusi o | MPOgEeCcCUOoHanbH | OTCYTCTBU
2 npobremel  paspaboTkM | jogrentiocTt W | MpUOpUTETHBIX Ol [eATENLHOCTN | e 3HaHuit
% ”HCbOpMaLll"OHHb'X npobnemax obnactsix n npobremax
o TeXHOMormmn pas3paboTku npodgeccroHansHow | pa3paboTku
s NHMOPMaLMOHHBIX nesTenbHOCTH n | MHOPMALMOHHbI
e TEXHOMOrMNn npobnemax X TEXHOMOrn
e pa3paboTku
‘2 MHOPMALIMOHHBIX
s TEXHOMorn
o YmeTb ucnone3oBaTtb | CdhopmupoBaHHoe YcnewHoe, Ho | YcnewHoe, HO He | ®parmeH-
§ 6a30Bble NpeACTaBreHnst | YMeHue copepxatlee CUCTEMHOE TapHble
o B chepe | Ucmonb3osaTh oTAenbHble ymMeHue yMeEHUsI
T MPOGECCUOHANBHOI 6a3oBble npobenbl B yMeHun | ncrnonb3oBatb unm
= LeATENbHOCTI ans npeacraBneHus B | MCMONb3oBaThb 6a3oBble OTCYTCTBU
o chepe 6asoBble npeacTaBneHns B | € yMeHun
® pelienna HOBbIX 3aAa4; | mpodeccuoHarnbHoW | NpeacraeneHuss B | cepe
g BOCnpnHUMaTb aesTenbHOCTM Ang | cdepe npodgeccrmoHanbH
g MHHOBauMM B  Uensax | pelueHus HOBbIX | MPOCECCUOHANBHON | O OEATENbHOCTMU
o COBEpLLEHCTBOBAHMSI 3ajav; JesTenbHOCTM Anst | Ans peLueHusi
Q ceoeit BOCNPUHMMATb peLueHnsi HOBbIX | HOBbIX 3agav;
© . WHHOBaUMM B Lensx | 3agay; BOCNPUHUMATb
Q npodeccroHarnsHoOM
s COBEPLLEHCTBOBAHU | BOCNPUHMMATb WHHOBaLM B
o AEATENBHOCTU [ CBOEN | MHHOBaUMK B Lensx | uensx
o NpogeccrMoHanbHOM | COBEPLUEHCTBOBAHU | COBEPLUEHCTBOBA
2 0eATeNnbHOCTU a CBOEN | HusA cBoen
g npodgeccmoHansHon | npodeccuoHansH
; OesTenbHOCTH Ol AeATenbHOCTH
a Bnapetb ocHoBamu | CchopmmpoBaHHoOE YcnelHoe, Ho | YcnewHoe, HO He | OTcyTCcTBU
8 pa3paboTku yMeHue copepxatlee CUCTEMHOE € HaBbIKOB
% NHEPOPMALMOHHBIX 1Cnonb3oBaTb oTAenbHble yMeHue
8 TexHonormii B MeauuuHe | OCHOBE! pa3paboTku | npobenbl B yMEHWUM | MCMNONb30BaTh
o NH(OPMaLMOHHBIX ncnonb3oBaTb OCHOBbI
© " 3ApaBooXpaHeHnm TEXHOMOMI B | ocHOBbI pa3paboTku | paspaboTku
< MeauumHe M | MHPOPMAaLMOHHBIX VMH(OPMaLMOHHbI
= 3paBOOXpaHeHN TEXHOMOrnN B | X TexHomnorui B
= MeaunumHe n | MeguumHe "
34paBOOXpaHEHNM 30paBoOXpaHEHUN

3. MeTogmnyeckne matepmanbl, onpegensiowme npoueaypbl OLeHUMBaHUSA 3HAHWUN,
YMEHWI, HaBbIKOB U (UNK) ONbiTa AeATENbLHOCTHU

OueHka 3HaHWA, YMEHUA W HaBbIKOB, XapakTepuaywwas aTanbl QOPMUPOBaAHUA

KOMMEeTEHUMIA B pamKax U3ydeHuUst AUCUUNINHBI, OCYLLECTBIISETCS B XO4E TEeKyLllen u

NPOMEXYTOYHOM aTTecTauumn.

Tekywasa aTrecrauusa Npon3BoauTCSa B popmax:

- YCTHOro onpoca (onpoc, cobecenoBsaHue);

Mpn oueHMBaHUN MOryT UCNOMb30BaTbLCA KONMMYECTBEHHbIE UMM KA4YeCTBEHHbIE LUKarnbl

OLLEHOK.




[MpomexyTodHass aTtTectaums BKMYaeT B ceba TeopeTudeckne BOMPOCHI,
NO3BONSAOLNE OLEHUTb YPOBEHb MNOSYyYEHHbIX 3HaHUN.

Mpu oueHMBaHUKN UCNoNb3yeTCcsa creayroLlas Wwkana:

5 6GannoB craButCcA, ecnn oby4valolunnca  OEMOHCTPUPYET  MNOSHOEe
COOTBETCTBME 3HAHWW, YMEHWWA, HABbIKOB MPUBEAEHHbIM B Tabnuuax nokasaTensam,
cBob6OAHO onepupyeT MPUOBPETEHHBIMU 3HAHUAMU, YMEHUAMU, MPUMEHSIET UX MNpuU
peLLEeHMN NPaKTUYeCKnX 3agav;

4 6anna cTaBUTCS, ecnv oby4aroLnncs 4EMOHCTPUPYET COOTBETCTBUE 3HAHWNA,
YMEHUA U HaBbIKOB MpuBeAEeHHbIM B Tabnuuax nokasatensam, HO Aonyckaet
He3HayuTernbHble OLWWMOKW, HETOYHOCTW, WCMbITbIBAET 3aTpygHEHWA nNpu  peLueHun
NpakTUYeCcKNX 3agav;

3 6Ganna craBuTCcs, ecnn oOOy4valoWMNC  OEMOHCTPUPYET  HEMosiHoe
COOTBETCTBME 3HAHWWA, YMEHWWN, HaBbIKOB NpuMBEAEHHbIM B Tabnuue nokasaTtensm,
AornyckaeT 3HauuTerbHble OWNOBKM NpU peLleHnn NpakTU4YecKknx 3agay;

2 Ganna craBuTCcd, ecnu  obyyawwmncs  OEeMOHCTpUpyeT  dBHOe
HEeCOOTBETCTBME 3HAHUN, YMEHWI, HaBbIKOB NpMBEeAEHHbIM B Tabnvue nokasartensam.

lpu cOaye ak3ameHa u OughbghepeHUUPO8aHHO20 3a4ema

oLeHKa «OTNIMYHO» - 5 Gannos

OLEeHKa «xopoLloy - 4 6annos

OLIEHKa «y[0BNeTBOPUTENBLHOY - 3 Banna
OLeHKa «HeyaoBneTBOpUTENbHOY - 2 Banna



MpunoxeHue

anMeprlﬁ nepe4vyeHb OLeHO4YHbLIX CpeacTB

Ne
n/n

HanMmeHoBaHue
OLIEHOYHOrO
cpencTea

npeacTaBneHne OLEeHOYHOro cpeacTea
B cboHe

KpUTEPUM OLLEHKM

YCTHbIN onpoc,
cobecenoBaHue

BOI'IpOCbI K pa3genam gucumnniinHbl

- OLleHKa «OTNNYHO» BbICTABMSAETCHA CTYAEHTY, €CN OH 3HAeT COBPEMEHHbIE SKCNEePUMEHTanNbHbIE
MeTOAbl ANarHOCTUKN N MAeHTUUKaLMM BNONorMyecknx Mosnekyr, x NpMHUMNMarnbHble OCHOBbI,
NCTOPUIO BO3HUKHOBEHWSI U MPUMEHEHME.
- OLleHKa «XOpOLLO» BbICTABMNAETCHA CTYAEHTY, ECINN OH u3naraeT matepuan ¢ HEKOTOPbIMU
HETOYHOCTAMY;

- OUeHKa «yOOBNETBOPUTENBHOY» BbICTABISAETCS CTYAEHTY, €CN OH B LieNIoM Brnageet
MaTepmanom, 0gHaKO He NOHMMAaET rMyboKO CYLLHOCTb PU3NKO-XMMNYECKMX METOAOB

- OLUEeHKa «HeyaoBrneTBOPUTENBHOY» BbICTABMAETCA CTYAEHTY, €CNU NPY U3NOXEHNN
MaTepmana oH JornyckaeT rpyoble dpakTuyeckme oLnbKu.

Pedepart

Tembl pecbepaToB

- OLeHKa «OT/IMYHO» BbICTaBMSIETCS CTYOEHTY, €Cn OH crocobeH peluaTb CTaHAapTHble 3agayu
npodgoeccmoHarnbHo OesTENbHOCTM U MpU NOATOTOBKE pediepata OH UCMofb3oBar 3HaHus
dpakTUyeckoro Matepuana (6asoBble MOHATUA, anrOpPUTMbl, (PAKTbl) UINOXEHHbIE B Y4eBHOW U
Hay4yHOW nuTepaType, a Takke Cymern npoaHanusupoBaTtb, 0606WMTE U CcHOPMYynMpoBaThb
KOHKPETHble BblBOAbI.

- OUEHKa «XOpoLIOo» BbICTaBNAETCH CTYAEHTY, ecnu ero pedepar OeMOHCTPUPYeT 3HaHus
dhakTu4eckoro mMartepwvana, M3NnoXeHHble B y4ebHOW nuTepaType, HO U YMEHWe aHanuanpoBaTb,
obobwate M opmMynmMpoBaTh KOHKPETHblE BbIBOAbI, YCTaHaBnMBaTbh MPUYUHHO-CNEOCTBEHHbIX
CBsi3en;

- OueHKa «yOoBMEeTBOPUTENbHO» BbICTABNAETCA CTyAEeHTY, €eCnvM Mpu NnoAroToBKe
pedepata OH MCMNOMb30BaN TOMbKO 3HAHWA (aKTUYeckoro Mmartepuana (6asoBble MOHATUS,
anropuTMbl, aKTbl) U3NOXEHHbIE B y4ebHON nutepaTtype;

- OuUeHKa «HeyOoBMeTBOPUTENbHO» BbLICTABMSAETCH CTYAEHTY, ecnu ero pedepaT He
pacKpbIN 3a4aHHY0 TEMY.

KM
NPOMEXYTOYHOM
aTtTecTtauuu

Kaxgblh KOHTPOSIbHO-U3MepUTENbHbIN
mMarepuan ang npoBeaeHus
NPOMEXYTOYHOM arrectauum
BKMNtOYaeT 2 Bonpoca Afisi KOHTpons
3HaHUN, YMEHUI 1 BNageHnn B pamkax
OLIEHKN YPOBHS CCPOPMUPOBAHHOCTY

- OLleHKa «OTJIMYHO» BbICTaBNnAeTCAa CTyAEeHTY, eClih OH AeMOHCTPUPYET MNMOJIHble 3HaHUA
TEeopEeTNYEeCKMNX OCHOB COBpPEMEHHbIX METO0B Guonoruu, MﬂeHTI/I(bMKaLI,I/II/I OCHOBHBbIX
BGuronorn4yeckmx MOneKkyn, AnarHOCTUKN reHeTU4eCkKn 4eTEPMUHNPOBAHHbLIX HapyLUGHI/IIZ nt.no.,
yMeHune pa6OTbI C BaXXHbIMM BMONOrM4YeckMMn o6 bekTamm, HaBbIKK npaBuIibHOIro Bbl60pa mMeToaa
npoeegeHne guarHoCTukKn 1 I/Iﬂ,eHTI/ICbMKaLI,VII/I B 3aBCUMOCTU OT yCJ'IOBl/Il7I JKCNnepumeHTa.

- OLleHKa «XOpOoLUO» BbICTaBIAETCA CTYOEHTY, €CJ1M OH NoKa3all NoJiHble 3HaHNUA TeopeTU4eCKnx




KoMneTeHuunn.

OCHOB COBpPEeMEHHbIX MeTOA0B GMONOrnn, NAeHTUGMKALUN OCHOBHBLIX BUONOrMYEecKUX MOMNEKY,
AVNarHOCTUKU reHeTUYECKN AeTEPMUHMPOBAHHbLIX HAPYLUEHWUIA U T.4., yMeHUe paboTbl C BaXHbIMU
Guonormyeckumm o6 beKTaMu, HaBbIKU NPaBUIBLHOIO BbIOOpa MeToaa NpoBeAeHMe ANarHOCTUKN U
naeHTMdMKaLMM B 3aBUCUMOCTU OT YCIOBUIA SKCMIEPUMEHTA, HO AOMYyCKaeT He3HauYnTe NbHbIe
OLUMGKN, HETOYHOCTU, UCTIbITLIBAET 3aTPYAHEHUS NMPY peLLIeHNN NPaKTUYECKNX 3aaay;

- OUeHKa «yOOBNETBOPUTENBHOY» BbICTABMNSAETCA CTYOAEHTY, €Crv OH AEMOHCTPUPYET He
NosiHble 3HaHUS TEOPETUYECKMX OCHOB COBPEMEHHBLIX METOA0B GMONorMun, naeHTudmKaLmm
OCHOBHbIX BMOMOrMYECcKNX MOSEKYI, ANArHOCTUKN FrEHETUYECKN AeTEPMUHUPOBAHHBLIX HApYLLEHUIA 1
T.0., YMEHue paboTbl C BaXXHbIMW GMONOrMYeckMMm o6 bekTaMm, HaBbIKW NpaBUbHOIO BbiGopa
MeToAa NpoBeAeHVe ANarHOCTUKN U OEHTUdMKALMKN B 3a8BUCMMOCTM OT YCIOBMWI 9KCNEPUMEHTA,
[O0MycKaeT 3HauMTernbHble OLUMBKKN NPW PeLLEHNN NPaKTUYECKNUX 3aay;

- OUEeHKa «HeydOBreTBOPUTENBbHO» BbLICTABNAETCA CTYAEHTY, €Cnu OEMOHCTpUpyeT
SIBHOE He 3HaHWe TEOPETUYECKUX OCHOB COBPEMEHHbIX METOAOB OWONorMM, uaeHTUdmKaummn
OCHOBHbIX GUONOrMYECKNX MOMEKYH, ANArHOCTUKA FreHETUYECKN OETEPMUHUPOBAHHBIX HAPYLLEHUI U
T.0., He yMeHWe paboTaTb C BaXHbIMW Buonormyeckummn obbektamu, He oGnagaeT HaBblkamu
npaBuUrnbHOro BblibOpa MeToda MpOoBedeHWEe AMArHOCTUKU M UAeHTUdMKauMmM B 3aBUCUMOCTU OT
YCINOBUI 3KCMepuMeHTa




anMeprlﬁ nepe4vyeHb BONpocoB nNo aoucuuniinHe

Paszgen 1. Victopusi 3BONIOUMOHHBIX Y4eHu Buonornn. MeTtoabl 3ydeHus.

HOONOOAWNE

0.

MonekynsapHas aBonoums: atanbl U NPUHLMNbI.
MeToabl n3y4yeHuns 6UonorM4eckon 3BOSHOLMN.
[lobuonornyeckas 3BonNOLUS.

Mwup PHK.

Mogenu camoopraHusaumm

"eHeTn4yeckon ko buocuctem.

MexaHn3mbl TpaHCNAUUK.

OBONIOUMNA KOMNOHEHTOB TPAHCNALMM.
OK30HHasa Teopusi reHoB

Buonoruyeckas sasontouus.

Pasnen 2. OcHoBHble 6a3bl AaHHbIX BMONOrMYECKMX MAaKPOMOSIEKY N anropuTMbl U3
paboThl.

©CoNoO~wNE

MeToabl oMnoreHeTU4YeCKoro aHanmnsa reHoB.

MeToabl domnoreHeTU4YeCKoro aHanmnsa 6enkos.

PekombuHaumsa reHeTMyeckoro maTtepuana.

MpuHUMN NOCTPOEHNSA PUNOrEHETUYECKUX EPEBLEB.

Teopusa HeUTpanbHOCTM.

Buonornyeckne yacel.

CekBeHMpOBaHNE HYKNEOTUOHbIX NOCNEeA0BaTENbHOCTEMN.

MexaHn3Mbl OLIEHKN rOMOSIOMMN aMUHOKUCIIOTHBIX NOCnenoBaTenbHOCTEN.
BbisiBneHne cpoacrtea HyKNeoTUAHbIX NocrneaoBaTeNbHOCTEN (BbipaBHMBAHME)

Pasgen 3. CprKTypHaﬂ opraHn3auna n MexaHm3mMbl 3BOJTIOLUN 6|/|0M0ne|<yn.

CoNooGOhRLME

basbl 4aHHbIX rEHOMOB.

KapTnpoBaHue reHoOMOB.

Anroputm nogbopa npanmMepoB AN aHanM3a 3BOJSTOLMOHHOIO cpoacTea 6enkos.
OBonUMSA MEXaHN3MOB Nepeaayvm reHeTU4ecKoro matepmana.

Osontouna 6enkoBbix rnodyn.

Mporpammbl 4ns ou3anHNPOBaHMS ONTUTOHYKITEOTUAHbLIX NPanMepoB.
"eHeTn4Yeckoe KapTUpoBaHue.

KpynHenwme 6a3bl gaHHbIX No Genkam.

MexaHnambl bnoasonoLum B OMonorum n meauumHe.
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KoHTponbHO-namepurtenbHbii matepuan Ne 1

1. MOJ'IeKyJ'IFIpHaFI aBoNnoUunA: atanbl U NPUHLUUNBI.

2. BoisiBNeHne cpoacTea HyKNeoTUaHbIX NocrneaoBaTenbHOCTEN
(BblpaBHMBaHWME).

MpenogasaTenb degopuH [.H.




