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Mporpamma gucumnnuHbl "BeposaTHocTHble Mogenu B reHeTrke"; 01.03.04 "MpuknagHas matemartuka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "BeposaTHocTHble Mogenu B reHeTrke"; 01.03.04 "MpuknagHas matemartuka".

Mporpammy oucumnnuHbl paspaboTan(a)(m) ctapwwuii npenogaeatens, 6/c Canumos P.®d. (kadenpa MatemaTn4eckoi
cTaTMCTUKM, MIHCTUTYT MateMatukm n mexaHukn nm. H.M. Nlobayesckoro), Rustem.Salimov@kpfu.ru ; 0OUEHT, K.H.
(moueHT) CumywkuH C.B. (kadpenpa matemMaTnyeckon CcTaTncTmku, NHCTUTYT MaTemMaTkm u mexaHukm um. H.U.
Nobauesckoro), Sergey.Simushkin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
MNnK-4 CnocobeH NpYMeHsITb METOAb! Y NPUHLMMbBI MOCTPOEHNS OU3NYECKUX 1

MarteMmaTu4yeckmnx mogenemn, nx NPUMEHUNMOCTUN K KOHKPETHbIM npoLeccaM N ABlieHNSAM

MK-6 CnocobHOCTb NPUMEHSTL 3HAHUS ECTECTBEHHO-MATEMATMYECKQTO LIMKNA, a TakXe
MPaKTUYECKWiA OMBIT NPV MPOBEAEHNN HayYHbIX uccnenoranmiill

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbI€ BEPOSITHOCTHbIE MOLENN FEHETUKM;

JonxeH ymeTb:

CTPOUTb BEPOSTHOCTHYIO MOAENb, OLLEHNBATL NapaMeTpbl MOAENN
JonxeH snagertb:

HaBblKaMWn Bbl60pa MEeTO00B NOCTPOEHUA BEPOATHOCTHbIX MO,EI,GJ'IGI7I;

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

CMocoBHOCTb 1 FTOTOBHOCTb NPUMEHATb Ha NpakTuke Nonly4eHHble 3HaHNA B obnacTtu BEPOATHOCTHbIX U
CTaTUCTMYECKNX METO00B MAaTEMATUYECKON FrEHETUKN

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "61.8B.0B.07.04 OucumnaumHel (Mogynum)" OCHOBHOW
npodpeccroHanbHoi obpasosatensHoit nporpamMmel 01.03.04 "MpuknanHas matematvka (MprknagHas matematuka)” u
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. O6bem gucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONM4yecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualoLmxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuuu - 0 yaca(os), npaktndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 36 Yaca(oB), KOHTPOSNb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTosiTenbHas paboTta - 36 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 6 ceMecTpe.

4. CopepXxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enbl;I o,u:;;t:nnuubl / Cemecrp nx T'{'gﬂgg:,'ff’crb Camo;;oﬁsg;nbﬂaﬂ
e e e
1. Iggﬁejiog:?g# :H%fl:l'-l"ﬁ |7JIZI,H K 6 0 0 8 6
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Mporpamma gucumnnuHbl "BeposaTHocTHble Mogenu B reHeTrke"; 01.03.04 "MpuknagHas matemartuka".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 2. AHann3 HeCKonbKmnx
2.[nocnepnosatenbHocTten JHK vnun 6 0 0 8 6
nocnenoBaTenbHOCTEN NPOTENHOB
Tema 3. basosbii MeTOn Noucka
3. NOKanbHbIX BblPaBHMBAHWI 6 0 0 7 5
Tema 4. Skcnpeccus reHos,
4. MUKPOUMMNbI U1 MHOrOMEPHbIN aHanna 6 0 0 / 5
5./Tema 5. Mogenu asontouumn 6 0 0 6 5
Tema 6. OueHku Ha
6. PUNOreHETNYECKUX [EePEBLSX 6 0 0 4 5
NToro 0 0 40 32

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. AHann3 opHoun nocnepoBarenbHocTu AHK

Kpatkoe BBefeHue B reHeTuky. MNMoHaTMe Hykneotunaa, 0e30KCUpnBboHyKNenHoBOM KNCNOTbl, pPUBOHYKNENHOBOR KUCNOTHI,
reHos, reHoTuna., 6enkos, aMmMHokMcnoT. AHanua ogHoii nocnenosatensHocT JHK. 3agaya cekBeHrMpoBaHusl,
WOTraH-CEKBEHNPOBAHMWSA: KOHTUMN N SKOPHble KoHTUrn. Mogennposanme OHK, monennposaHue curHanos JHK. 3apava
IVHHbIX NOBTOPEHUIA. R-ckaHbl. AHann3 WwabnoHoB: ¢ NOBTOPeHNs 1 6e3 noBTopeHuii. MTounBbI.

Tema 2. AHanu3 HecKonbKux nocneposarenbsHocter A HK unn nocneposarenbHocTen NPOTEMHOB

AHanuns Heckonbknx nocnegnosarenbHocTen JHK nnn npotenHoBbIX NOCNenoBaTeNbHOCTKENR:

YacToTHOe cpaBHeHWe ABYX nocnenoBatenbHocTel. NpocToi TeCT CXOXECTM NO BblpBaHNBAHNIO.

AnroputMbl BoIpaBHWBAHUS ABYX NOCNEA0BATENBHOCTEN: rNob6aBNbHOE CPABHEHNE C ranamm 1 anropuTMbl
OVHMaMN4eCcKoro nporpamMmmposaHms. JInHenHas Mmogenb C ranamu, nokanbHoe BbipaBHMBaHue. OrpaHnyeHns
anropmTtMOB OMHAMNYECKOro NPOrpaMMnpPOBaHnNS ANs BblpaBHMBaHWIA. locnenosaTtenbHOCTM NPOTEMHOB U MaTpULb
nepexonos: BLOSUM matpuubl, PAM matpuubl. [Tpoctas cumMmeTpryHas SBOMOLMOHHAS MaTpuua.

Tema 3. Ba3oBbi MeTO A, MOUCKA NOKanbHbIX BbIpaBHMBaHUN
BeeneHwve B BLAST.

CpaBHeHre ByX BblpaBHEHHbIX nocnenosatenbHocTein. CnyyaiiHoe 6nyxaaHne(BLAST). BblumcneHve napameTpos.
Moncyét Bknapa. OrpaHnyeHns 1 annpokcuMaLmm ans p-aHadeHns. HopmannsosaHHble 1 6UTOBbIE BKNALbI.
KonnuecTBo BbICOKO OLEHEHHbIX OTKNOHeHUA. Cymma no KapnuHy - AnbTtwyny

CpaBHeHMe OByX HEBbIPABHEHHbBIX MOCNEN0BATENbHOCTEN: TEOPEeTNIECKas U amnnpuyeckas noctaHoskn. Kpaesbie
appekTbl. MHOXECTBEHHOE TECTMPOBAHNE.

MwvHMManbHO3Ha4YMMas oavHa.
CBs13b C NOCNea0BaT/bHbIM aHANN30M.

Tema 4. kcnpeccusi reHOB, MUKPOUYUIbl U MHOrOMEPHbIN aHanu3
Beenenue B Mukpouunbl. JaHHble Ons OTKNOHEHWUI 1 Bapnaunm.

Cratmctuyeckn aHanms JaHHbIX C MAKPOYMMIOB 4N5 0OHOro reHa. OnpeneneHne BbipaxeH un reH. TectuposaHune ons
JndpdpepeHumnanbHblX 3KCMPeccui.

LOundbchepeHLmanbHas aKCnpeccus - MHOXeCTBEHHbIE reHbl. PaHroBble cnncku. Beibop ctatuctuku. JoBputenbHoe
ouenmsaHne. FWER, FDR, ANOVA.

['naBHbIE KOMMOHEHTbLI Y MUKPOYUMbI.
MeTogbl knactepusauum.

Tema 5. Mogenu asonouun
OBOMOLUMNOHHbBIE MOOENMN.

Mognenu nepexooB HyKNeoTNO0B

Mognenu guckpeTtHoro BpemeHu. Mogenb Ixykca - KaHtopa. Mogenn Kumypbl 1 n3 0606weHuns. Monenu
®denbaeHwTelriHa. Mogenb HKY. Kputepuit obpatmocTtu. Mpoctas cMMMeTpUYHAS aMUHOKWUCIIOTHAS MOLENb.

Mognenn HenpepbiBHOro BpemeHun. HenpepbiBHas mogens Ixykca - KaHTopa. Mogenbs KnMypbl ¢ HenpepbIiBHbIM
BpemeHeM. Mogenb ®enb3eHwTenHa ¢ HenpepbiBHbIM BpemeHeM. Mogenb HKY ¢ HenpepblBHbIM BpeMeHeM. Mogaenb
aMWHOKUCNOT C HeMNpepbIBHbIM BPEMEHEM.

Tema 6. OueHKM Ha hunoreHeTMYECKUX AepeBbsX
OueHka hunoreHeTU4eCcKoro nepesa
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PaccTosiHue Ha nepeBbsix. PEKOHCTPYKUMS fepeBa: ynbTpaMeTpuieckuii cnydaim. PeKoHCTpykumsa oepesa: noaxon K
cocenctsy. [Npennonaraemble paccTosiHUS. PekoHcTpykums Oepesa: OkoHomus. OLeHka AepeBa: MakcMManbHoe
npasgononobuve. Mpumepsl.

MognenvnpoBaHue, oueHka 1 nposepka runotes. bytcTpan u dounoreHuns. dunoreHeTMHeCKne MOLENMN 1 NpoBepka
rmnoTes.

5. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNibHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbIMNONHASTCS Mo 3aaHNI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHY0, Hay4yHYIo 1 CNPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMMHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoIWMXCs PErNaMeHTUPYeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aLumm 1 ocyLecTBleHNs 0bpasoBaTenbHON AesaTenbHOCTY No o6pasoBaTefbHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO o6pasoBaTtensHoro yupexaeHus "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXOEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEPCUTET"

JTokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmsepcuTeta

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (MO,EI,yJ'HO) BKMKOYaeT OLeHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKNo4YaeT OUeHO4YHble
cpencTtea TeKkylero KOHTpons 1 oueHo4YHble cpenctea I'IpOMe)K)/TO‘-IHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMETEHLMIA MNaHnpyeMbiM pesynbtatam 0by4eHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHNS NS KaXA0ro OLEHOYHOr0 CPeaCcTBa;
- KpUTEPUU OLIEHNBAHNSA ONS KaXA0ro OLEHOYHOro CPencTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKKOYas TpeéoBava, npegbsasnsaeMble K OEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUPYEMbIM pe3yfibTataM, 3adaHns pa3/IndHbIX TUMOB.

@DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 Kk nporpamme AUCLMNAUHBI (MOLYNO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)

OcBoeHue gucuMnauHbl (Moayns) npeanonaraeT M3ydYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNMOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayyHoii 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHUBEpPCUTET". [MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BBNNOTEYHBIN
hOHL [OMKEH BblTh YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U [OOMNONHUTENBHON y4eOHON NTepaTtypbl, HEOOXOAUMON /1 OCBOEHUS AUCLMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHeHM KOMNeKToBaHUs ooHaoB Hay4Hoi
onbnuotekn KPY.
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

http://learn.genetics.utah.edu/ - http://learn.genetics.utah.edu/
http://www.life.illinois.edu/ib/201/lectures/ - http://www.life.illinois.edu/ib/201/lectures/

http://www.stat.washington.edu/thompson/S394/genetics.html -
http://www.stat.washington.edu/thompson/S394/genetics.htmi

www.youtube.com - www.youtube.com
Brkunenuns - http:/ru.wikipedia.org/wiki/

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoaunyeckme peKoMeHOaumm

nabopatopHbie| JTabopaTopHbie paboTbl MPOBOASTCS C ABYMS LIENISIMU: OCBOUTLCS C BbnMoTekaMu Ans pelweHnst
paboTbl 3apay B 0651acT NOCTPOEHWSI BEPOSITHOCTHBIX MOLENEN reHEeTUKM.

PekomeHayeTcs KpoMe ykasaHHbIX B nabopaTopHOM 3aAaHuy AeiCTBMiA TakXe CaMOCTOSATENbHO

MPOBEPUTb NMOCTPOEHHbIE MOLENV Ha ocHoBe MeTona MoHTe-Kapno. PeaynbTaTthl LOMXHbI COBMACTb C

TEOPETUYECKMMI OLIEHKaMM.

camocTtos- | B nporpammy kypca He BxoamT MeTon MoHTe-Kapno, noaToMy OCHOBbI 9TOr0 METOAA PEKOMEHAYETCS
TenbHas N3y4YnTb CaMOCTOSITENBHO.
paboTa Mpu BbINOMHEHWN CAMOCTOSITENbHBIX 3aAaHWI, @ TaKXe NPU N3Y4eHWU HOBbIX METOL0B, OMUCaHHBIX HA
3aHATUSX, PEKOMEHOYETCS MPOBEPSTb BEPOSTHOCTHBIE YTBEPXKAEHMUS C MOMOLLbI0 METOAA
MoHTe-Kapno. 9To No3BOAWT CTYAEHTY Nyylle OCBOUTb CaM METOA, U NyyLe NMOHSTb CMbICN
NPOBEPSIEMbIX YTBEPXKLAEHNA.

3avet CnepyeT noHMMaTb, YTO HEKOTOPbIE BOMPOCHI MOFYyT MMETb MHOXECTBO OTBETOB (Hanpumep, BONpPoC
"Ha ocHoBe 4ero cpaBHMBaThb pasnunyHble MOAENN perpeccmmn?”), 0oOHako 3TO MHOXECTBO OTBETOB
MOXET BbIXOAMTb 32 PaMku Kypca. 3HaHne METOOO0B, BbIXOASIMNX 32 PAMKM Kypca, a Takxe
€cnocobHOCTb cpaBHMBaTb pPasnnyHbie METOAbI, MPUBETCTBYETCS HA 3a4eTe.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJOIMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKaUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBNEHUN 06pa3oBaTenbLHOro NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMaLIMOHHbBIX CMPaBOYHBIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunnnHe (Moaynto)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro NpoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenyolme KOMMOHEHTbI:

MomelleHVst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aWUXCS, YKOMMNIEKTOBAHHbIE CMELUannu3npoBaHHoi Mebenbto (CToNbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOLKIIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ON1st pacneyaTtky pa3naaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.
KomnbioTepHbIi knacc.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300POBbSA

npl/l Heobx0aMMoCTN B 06pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTenei;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHmsaMu ®IFOC BO n yuebHbiM nnaHoM no HanpasneHuo 01.03.04
"MpuknagHasa matematunka" n npodounio noarotoeku "lMpuknagHas matematuka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.07.04 BepoSTHOCTHbIE MOLENN B FeHETUKE

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.04 - MNpuknanHaa maremMaTtvuka
Mpodhunb noarotosku: [puknagHasa MaTtematmka
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. CazaHoB A.A. l'eHeTuka. - ClM6.: IIY um. A.C. MywkmnHa, 2011. - 264 c. Pexum poctyna:
http://znanium.com/bookread2.php?book=445036

2. BopoavH, A.H. 9neMeHTapHbI KYypC TEOPUN BEPOATHOCTEN U MATEMATMYECKOW CTAaTUCTUKN [DNEKTPOHHBIA pecypc] :
yuyebHoe nocobue / A.H. BopoauH. - AnekTpoH. faH. - CankT-Metepbypr : JlaHb, 2011. - 256 c. - Pexxum goctyna:
https://e.lanbook.com/book/2026

3. bopoBkoB, A.A. MatemaTnyeckas ctatucTvka [OneKTpoHHbIl pecypc] : yuebHuk / A.A. BOPOBKOB. - DNEKTPOH. OaH. -
CaHkT-letepbypr : IlaHb, 2010. - 704 c. - Pexum goctyna: https://e.lanbook.com/book/3810

4. NarytuH, M.B. HarnsnHas matematuyeckas ctatuctvka [QnekTpoHHbIin pecypc] : yuebHoe nocobue / M.B. NarytuH. -
OnekTpoH. aaH. - Mockea : NapatenbcTeo 'flabopaTtopus 3HaHwmit', 2015. - 475 c. - Pexxum goctyna:
https://e.lanbook.com/book/70706

5. CeewHunkos, A.A. MNMpuknagHble METoabl TEOPUN BEPOSATHOCTEN [DNeKTPOHHbI pecypc] : y4ebHuk / A.A. CBELWHUKOB. -
OnekTpoH. aaH. - CaHkT-MNeTtepbypr : NMaHb, 2012. - 480 ¢. - Pexum poctyna: https://e.lanbook.com/book/3184

JononHutenbHasa nuTteparypa:

1. CazaHoB A.A. OcHoBbl reHeTrku. - CIM6.: JITY nm. A.C. MNywkuHa, 2012. - 240 c. Pexum gocTyna:
http://znanium.com/bookread2.php?book=445015

2. BonoguH N. H. Jlekuumn no Teopmm BEPOSTHOCTEN U MATEMATMYECKON CTATUCTUKE [TEKCT: 9NeKTPOHHbIA pecypc] :
[y4ebHVK] ons cTyneHTOB BbICIWMX y4ebHbIx 3aBeaeHuin/ . H. BonoauH ; KasaH. roc. yH-T, Kad. Mat. ctaTucTuku .-
OneKTpoHHble daHHble (1 dpaiin: 1,5 M6) .- (KasaHb : KazaHckuin doegepanbHbili yHUBepcuTeT, 2013) .- 3arn. ¢ akpaHa .-
[nsa 4-ro n 5-ro cemecTpos .- [IOKYMEHT SBNSETCS 9NEKTPOHHON Konunen opuruHana: Jlekumm no Teopum BEPOSITHOCTEN 1
mMaremaTtnyeckon ctaTucTuke: ansa ctyneHTos By3os/ V. H. BonoawuH. -- KasaHb: KasaHckuii rocyaapCTBEHHbIN
yHuBepcuteT, 2006. -- Pexum gocTtyna: oTKpbITbIN.

URL:http:/libweb.kpfu.ru/ebooks/09_66%20_ds006.pdf

3. CumywkuH C. B.3anaun no teopuu BeposTHocTel [TekcT: aNeKTPOoHHbIR pecypc] : yuebHoe nocobue / C. B.
CumywkuH, J1. H. NywknH .- 9nekTpoHHble aaHHble (1 doaiin: 1,48 M6) .- (KasaHb : KasaHckuii goeiepanbHbiii
yHuBepcuteT, 2014) .- 3arn. ¢ akpaHa .- Pexum poctyna: oTKpbITbIl .

OpwiruHan konun: 3agayv no Teopvn BEPOSITHOCTEN : yuebHoe nocobue / C. B. CumywkuH, J1. H. MywkuH .- KasaHs :
KasaHckunin yHueepcuTteT, 2011 .- 224 c.

URL:http:/libweb.kpfu.ru/ebooks/publicat/0-787673.pdf
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.03.04 - MNpuknanHaa maremMaTtvuka
Mpodhunb noarotosku: [puknagHasa MaTtematmka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

CtpaHnua 9 13 9.




