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Mporpamma ancumnnuHbl "BeposTHocTHble Moaenu reHetukun”; 01.03.02 "MprknagHas matemartunka n nHgopmartmka”.

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 ancumnnuHbl "BeposTHocTHble Moaenu reHetukun”; 01.03.02 "MprknagHas matemartunka n nHgopmartmka”.

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodeccop) BonoauH N.H. (kadenpa matematmyeckoi
CTaTMCTUKW, OTAENEHVEe NPUKNaaHoM MaTemMaTkm U nHcpopmatuky), igornvolodin@gmail.com ; ctapwuii npenogasarens,
6/c Canvmos P.®. (kadpenpa MateMaTnyeckol CTaTUCTUKIW, OTAENEHNE NPUKNAAHON MaTeMaTUKK U MHCpOPMATUKK),
Rustem.Salimov@kpfu.ru ; noueHT, K.H. (poueHT) CumywkuH C.B. (kadenpa MaremMaTnyeckon CTatucTuUKm, oTaeneHne
NprKnagHon MateMatukm n nHgopmatmku), Sergey.Simushkin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUn npuo6peTaeMoi KOMNEeTeHLMN
OrnK-3 CnocobHOCTb K paspaboTke anropuTMUYECKMX 1 NPOrPaMMHbIX pelleHnii B obnactu

CUCTEMHOrO M NPVKNAAHOro NPOrpaMMUPOBaHNS, MaTEMaTUYECKMX,
MHZOPMALMOHHbIX Y1 UMUTALMOHHBIX MOLENei, CO3AaHUI0 MHIPOPMALIMOHHbIX
pecypcoB rnobanbHblx ceTein, 06pasoBaTenlbHOr0 KOHTEHTA, NpuknaaHbix 6as
[aHHbIX, TECTOB U CPEACTB TECTMPOBAHMUS CUCTEM U CPEACTB HA COOTBETCTBUE
CTaHOapTam 1 UCXOAHbIM TpeboBaHNsM

MnK-1 CnocobHocTb cobupatb, 0bpabaTbiBaTh M MHTEPNPETUPOBATL AAHHBIE COBPEMEHHbIX
Hay4HbIX NCCNeLoBaHUA, HEO6X0AUMbIE ANst OPMUPOBAHNS BIBOLOB MO
COOTBETCTBYIOLWMM HAYYHbIM UCCNELOBAHUSM

MNnK-13 CnocobHOCTb MPUMEHSTb CyLWECTBYOWME 1 pa3pabaTtbiBaTb HOBbIE METOAbI U
cpencTsa obyyeHus

MK-4 CnocobHocTb paboTtaTtbh B COCTABE HAY4YHO-UCCNENOBATENbCKOMO 1
NPOM3BOACTBEHHOIO KOMNIEKTUBA U pellaTh 3anadv npodyeccroHanbHoOM
[nesTenbHoCcTH

NnK-5 CnocobHOCTb OCYWECTBASATL LieneHanpaBneHHbIli TOUCK MHAPOPMaLMU O HOBEMLINX
Hay4HbIX 1 TEXHONOrMYECKMX AOCTUXEHUSX B CeTU VIHTEpHET 1 13 apyrux
MCTOYHMKOB

MnK-7 CnocobHOCTb K pas3paboTke 1 MPUMEHEHMIO anropUTMUYECKUX U MPOrPaMMHbIX
peLeHnn B 06nacT CUCTEMHOIO 1 MPUKNAAHOro NPOrpaMMHOro obecneyeHuns

Obyuarolumincs, 0OCBOVBLUNA LUCLUMANHY (MOLYNb):

JonxeH 3HaTb:

OCHOBHbI€ BEPOATHOCTHbIE MOOENN FrEHETUKN;

JonxeH ymeTb:

CTPOWTb BEPOSTHOCTHYIO MOJENb, OLEHUBATb NapameTpbl MO4ENM
JonxeH snagertb:

HaBblkamy BbiGopa METOL0B MNOCTPOEHNS BEPOSTHOCTHBIX MOAENEN;

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

CMNocoBHOCTb M FOTOBHOCTb NPUMEHATb Ha NpakTuke Nony4eHHble 3HaHNA B obnacTtu BEPOATHOCTHbIX
CTaTUCTMYECKNX METO40B MAaTEMATUYECKON FrEHETUKN

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

JaHHag oucumnnunHa (Mogynb) BkntodeHa B pasaen "b61.B.[0B.6 OducunnnumHbl (Moaynm)" 0OCHOBHON NpodheCCuUoHanbHom
obpaszoBatenbHoi nporpammel 01.03.02 "MpuknafHas matematuka u nHpopmMatuka (CMcTeMHOe NporpaMMmMpoBaHme)” u
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBaunBaetcs Ha 4 Kypce B 8 ceMecTpe.

3. 06bem aucumMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSTENbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLMNANHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).
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Mporpamma ancumnnuHbl "BeposTHocTHble Moaenu reHetukun”; 01.03.02 "MprknagHas matemartunka n nHgopmartmka”.

KoHTakTHasi paboTa - 40 yaca(os), B TOM 4yucne nekuun - 0 yaca(os), npakTndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 40 Yaca(oB), KOHTPONb caMocTosiTENbHO paboThbl - 0 Yaca(o.).

CamocTositenbHas paboTa - 32 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 8 ceEMeCTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

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

Buaobl u yachbl
KOHTaKTHOW paboThbl,
Paspenbl oncumnnnHbl / UX TPYyA0EMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. AHann3 ogHomn
1. nocnenosatenbHocTn JHK 8 0 0 8 6
Tema 2. AHann3 HecCKonbkmnx
2.|[nocnepnosatenbHocten JHK vnun 8 0 0 8 6
nocnenoBaTenbHOCTE NPOTENHOB
Tema 3. Ba3oBsbin MeToL Nowncka
3. nokanbHbIX BblpaBHUBaHWIA 8 0 0 7 5
Tema 4. Dkcnpeccusi reHoB,
4. MUKPOYUMbl U MHOrOMEPHbI aHanm3 8 0 0 7 5
5.[Tema 5. Monenn asontouumn 8 0 0 6 5
Tema 6. OueHku Ha
6. PUNOreHeTNYECKUX [ePEBbSX 8 0 0 4 5
NToro 0 0 40 32

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. AHanus ogHou nocnepoBarenbHocTn JHK

Kpatkoe BBeneHUe B reHeTuky. MNoHATNE HYKNeoTnaa, Le30KCMPUOOHYKNENHOBOI KMCNOThI, PUBOHYKNENHOBOR KUCNOTHI,
reHoB, reHoTMna., 6enkoB, aMMHOKMCNOT. AHann3 ofHol nocnegosatensHocTn OHK. 3agaya cekBeHrmMpoBaHms,
WOTraH-CeKBEHMPOBaHUS: KOHTUMM 1 SKOpHble KOHTUrn. MogennposaHvne OHK, mopenvposaHme curHanos JHK. 3anaya
JVHHbBIX NOBTOPEHMIA. R-ckaHbl. AHanma wabnoHoB: ¢ NOBTOPEHUS 1 6e3 NOBTOpeHUiA. MTOMBbI.

Tema 2. AHanu3 HecKonbKux nocneposarensHocter A HK vwnn nocneposarenbHocTen NPOTEMHOB

AHanuns Heckonbkux nocnegosarenbHocTen JHK nnn npotenHoBbIX NOCNenoBaTENbHOCTKEN:

YacToTHOe cpaBHeHue AByX NocnenoBatenbHoCTen. [1poCTon TECT CXOXECTU MO BblPBAHMBAHNIO.

AnroputMbl BoIpaBHWBAHUS ABYX NOCNEA0BATENBHOCTEN: rNobaBfbHOE CPABHEHNE C ranamm 1 anropuTMbl
AVHMaMn4ecKoro nporpamMmmposaHmns. JInHenHas Mogenb C ranamu, nokanbHoe BbipaBHMBaHue. OrpaHnyeHns
anropmTtMOB OMHAMUYECKOro NPOrpaMMnpPOBaHnNs ANns BblpaBHMBaHW. [ocnenosaTtenbHOCTV NPOTEMHOB U MaTPULb
nepexonos: BLOSUM matpuubl, PAM Matpuubl. [Tpoctas cumMmeTpryHas SBOMOLMOHHAS MaTpuua.

Tema 3. Ba3oBbi MeTO , MOUCKA NOKanbHbIX BbIpaBHMBaHWUN
BeeneHwve B BLAST.

CpaBHeHre ByX BblpaBHEHHbIX nocnenosatensHocTein. CnydaiHoe bnyxaaHne(BLAST). BblumcneHve napameTpos.
Moncyét Bknana. OrpaHuyeHns 1 annpokcuMaLmMm ans p-aHadeHns. HopmannsoBaHHble 1 GUTOBbIE BKNALbI.
KonuuecTBo BLICOKO OLEHEHHbIX 0TKNOHeHuiA. Cymma no KapnuHy - AnbTtwyny

CpaBHeHMe OByX HEBbIPABHEHHbIX MOCNEN0BATENbHOCTEN: TEOPETNIECKas U amnuprnyeckas noctaHoskn. Kpaesbie
appekTbl. MHOXECTBEHHOE TECTMPOBAHNE.

MwvHMManbHO3Ha4YMMas onvHa.
CBs13b C NOCNea0BaT/bHbIM aHANN30M.

Tema 4. kcnpeccus reHOB, MUKPOYUIbl U MHOrOMEPHbIN aHanus3
Beenenue B Mukpouunbl. JaHHble Ons OTKNOHEHWUI 1 Bapuaunm.

Cratmctuyeckn aHanms gaHHbIX C MAKPOYMMIOB AN5 0OHOro reHa. OnpeneneHne BbipaxeH un reH. TectuposaHune ons
JndpdpepeHumnanbHblX 3KCMpPeccui.

LOunchdpbepeHumanbHas aKCnpeccus - MHOXECTBEHHbIE FeHbl. PaHroBble cnvucku. Beibop ctatuctuku. JospuTtenbHoe
oueHunBaHne. FWER, FDR, ANOVA.

["naBHble KOMMOHEHTbI U MUKpouiunol.
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Mporpamma ancumnnuHbl "BeposTHocTHble Moaenu reHetukun”; 01.03.02 "MprknagHas matemartunka n nHgopmartmka”.

MeTonbl kKnactepusauuu.

Tema 5. Mogenu asonouum
OBOMOLUNOHHbBIE MOOENMN.
Mognenv nepexonoB HykNneoTnaos

Mogenu auckpetHoro BpemeHu. Monens Ixykca - KaHtopa. Mogenn Kumypbl 1 n3 06obwenns. Monenn
®denb3eHwreiHa. Moaens HKY. Kputepuii obpatumocTu. Mpoctas cumMMeTpuyHas aMMHOKMCIIOTHAs MOLENb.

Moagenu HenpepbiBHOro BpemeHn. HenpepbiHas mogens [xykca - KaHtopa. Mogenb KuMmypbl ¢ HenpepbiBHbIM
BpemeHeM. Mogenb ®@enb3eHwTerHa ¢ HenpepbiBHbIM BpemeHeM. Mogenb HKY ¢ HenpepbiBHbIM BpemeHeM. Mogenb
aMUHOKMCNOT C HENPEPbIBHBIM BPEMEHEM.

Tema 6. OueHKM Ha chunoreHeTMYECKMUX OepeBbsiX
OueHka unnoreHeTU4eCKOro gepesa

PaccTosiHue Ha nepeBbsix. PEKOHCTPYKUMS fepeBa: ynbTpameTpuyeckuii cnydain. PeKoHCTpykums oepeBa: noaxon K
cocencTsy. MNpeanonaraemble paccTosiHus. PekoHcTpykumst epesa: dkoHoMmusi. OLeHka AepeBa: MakcMManbHoe
npasgononobue. Mpumepbl.

MonenvnpoBaHue, oueHka 1 nposepka runotes. bytcTpan v dounoreHus. dunoreHeTMHECKNe MOLENM 1 MPoBepKa
rmnoTes.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKNOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIo 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHus, HanpaefeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO NO AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNnbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam creumaniTera, nporpamMmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MpuBonxXckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpex aeHNs
BbICLIEro NpopeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpPCUMTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) doenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no pucuuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOUHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas MHpopMauums:

- COOTBETCTBME KOMNETEHLUIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLLEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPYyeEMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLMNINHBI (MOAYNS)

OcBoeHWe ancuMnanHbl (Moayns) npeanonaraeT Usy4yeHrne OCHOBHON 1 AOMONHUTENbHON y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb AOCTYMNHa 0byYaloWwmnMcsl B OAHOM M3 [BYX BapuaHToB (Mnbo B 060MX N3 HUX):
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

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
Buknneaus - http://ru.wikipedia.org/wiki/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nabopaTopHbie| JTabopaTopHble paboTbl NPOBOAATCSA C OBYMS LIeNSMU: 0CBOMTbCS ¢ BubnmnoTekamm ons peleHns
paboTbl 3a4a4 B 0611acTV NOCTPOEHNS BEPOSATHOCTHBLIX MOAENe reHeTUKN.

PekomeHayeTcs KpoMe ykasaHHbIX B 1abopaTopHOM 3aaHni OeACTBU TakXe CaMOCTOSITENbHO

NpPOBEPUTb NMOCTPOEHHbIE MOeNn Ha ocHoBe MeToga MoHTe-Kapno. PesynbTaThbl [OMXHbI COBMACTb C

TEopPEeTNYECKMIN OLIEHKAMU.

camocTosi- | B nporpammy kypca He Bxoaut Mmeton MoHTe-Kapno, noaToMy OCHOBbI 3TOFO METOAA PEKOMEHOYETCS
TenbHas N3Y4nTb CaMOCTOSATENBHO.
pabota Mpw BBINOAHEHNW CAMOCTOATENBHbBIX 3a4aHWIA, @ TAKXE NPU N3YYEHUN HOBbIX METOLOB, ONUCaHHbIX Ha
3aHSATUSAX, PEKOMEHOYETCS MPOBEPSITh BEPOSTHOCTHBIE YTBEPXAEHNS C NMOMOLLBIO METOAA
MoHTe-Kapno. 310 N03BONNT CTYAEHTY Nyylle OCBOUTL CaM METOL, U Nyylle NOHSATb CMbICH
NPOBEPSIEMbIX YTBEPX AEHNA.

3aveT CnepnyeT NOHMMATb, YTO HEKOTOPLIE BOMPOCHI MOTYT UMETb MHOXECTBO OTBETOB (Hanpumep, BONpoc
"Ha ocHOBe Yero cpaBHMBATb Pa3NMyHbie MOLENN perpeccmumn?"), ofHaKko aT0 MHOXECTBO OTBETOB
MOXET BbIXOAUTb 3a paMKu Kypca. 3HaHue MeTOA0B, BbIXOASIWMX 32 PaMKM Kypca, a TakxXe
CMocobHOCTb CpaBHMBATb Pas3nuyHble MeTodbl, NPUBETCTBYETCS Ha 3a4eTe.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NPoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyei nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnude (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucumnnanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmMst ons caMoCcTosATENbHOM paboThl 0ByYaoLWMXCS, YKOMMNIEKTOBAHHbIE CMEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbsl) N OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BOBMOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NMEKTPOHHYI0 MHADOpMaLMOHHO-06pa3oBatefbHyto cpeay KdY.
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YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUmK o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NOoNb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTs, obecrneynBatoLmx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, DOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLun, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, MPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTYU caaqm oby4atowmMcst UHBaANUOOM UK NINLUOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTM BLICTYNNEHNS 0Byyatowwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GrOC BO u y4ebHbiM nnaHom no HanpasneHuto 01.03.02
"MpuknagHasa matematuka n nHgopmatuka” n npodpunio noarotosky "CucteMHoe NporpaMmMnpoBaHmne”.
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Bpayaep Mozilla Firefox
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Kaspersky Endpoint Security ang Windows
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