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PABOYAS ITPOTPAMMA JUCHHUITIJIMHBI (MOAY JISI)*

2.1.2.2. «kKoMnbroTepHBIE TEXHOJIOTHH B OHoJIorun. MaTemaTH4yeckoe

Mo/eTHPOBaHHEe OHOJTOTHYECKHX 00bEKTOB)
Hayuynas cnenuanbHocThb — 3.2.7. UMMyHoI0THS

Hanpasiennocts (mpoguiab) — MMmMyHoIOrHS

Briciee o6pa3oBaHuie — [TOJTOTOBKA KaIpOB BEICIIEeH KBanu()UKaIHH

®opma 00yueHH
OYHas

Yenabunck, 2025

*Pabo+an mporpaMMa JHCITATUTHHGI (MOZYJIA) aJalTHPOBaHa UL HHKIOZHBHOTO OOyUeHus

HHBAJIMJIOB U JIMI] C OTpaHUYCHHBIMA BO3MOXXHOCTAMH 3J0POBbA
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MHWHOBPHAYKH POCCHHA
@” ®denepalibHOE TOCYAapCTBEHHOE 010KETHOE 00pa3oBaTeIbHOE YUPEXKIEHHE BBICILEro 00pa3oBaHus
«YensOuHcKkuit rocy napcteeHHbI yHEBepcUTeT) (PTBOY BO «Yenl'Yy)
Buonornyeckuii pakynabrer
Kadenpa Muxpo6uoorui, MMMYHOJIOTHH H 001eil GHOIOrHH
Pabovas nporpamMma JUCHHUIUTMHBL (Moyis) 2.1.2.2. « KOMITBIOTEpHBIE TEXHOIOTHH B OHOJIOTHH.
MateMmaridaeckoe MOIEIUPOBaHUE OHOIOTMIECKUX 0O BEKTOBY
HayuHas cnenpansHocTh — 3.2.7. UMMyHONIOTHS
Hanpasnenrocts (mpoduis) — MMMyHOJIOTHS

Bepcus nokymeHTa - 1 Ctp. 2 u3 26 ITepBblIii 2K3EMILLIP KOITHA Ne

[Iporpamma mo aucummuinae «KOMIBIOTEpHBIE TEXHOJIOTHH B OHOJIOTHH.
MaremaTHuecKoe MOJIEIMPOBaHWE OHONIOIMYECKUX OOBEKTOB» COCTaBJIeHA B
COOTBETCTBMH C HACIIOPTOM HAy4HOM cHermanbHocTH 3.2.7. VMMyHoNorus u
(deneparbHBIMU FOCy AapCTBEHHBIMU TpeOOBaHUSIMU (YPOBEHD 00Pa30BaHMUS: BBICIIIEE
obpa3oBaHue - IOJrOTOBKA KaapOB BBICIIEH KBATU(MUKAIUH), YTBEPKICHHBIMU

nprkazoM MuHHcTepcTBa HayKH U BhICIIEro oopaszoBanus Poccuiickoii @enepariuu
oT 20 oxts6ps 2021 roma Ne 951.

PazpaboT4uku mporpamMmsr:

JomenT kadeapbl MUKPOOHOJIOTHH,
MMMYHOJIOTHH U 0011ell OHOIOruH, /}q
KaH7. OMOJI. HAayK / 747 J1LIO. Hoxpun

ITporpamma ono6peHa Ha 3acefaHuy Kadeapbl MUKPOOHONOTHH, UMMYHOIOTUH ¥
obmmeli 6uomorun oT « /¥ » 22 2025T,Ne 2 .

IIporpamma yTBepKIeHa Ha 3ac€JaHUN Y YEHOT'O COBETa OMOIOTHIECKOro (haKyIbTeTa
OTKAY » /A 2025, Ne 5 .

CoracoBaHoO

Hexan 6uonorugeckoro gaxkybTeTa J1.C. CramkeBuu

3aBenyromuii kadenapoit MUKpPOOHUOJIOTHH, e 1/
VMMYHOJIOTHH U 00I1Ie# OHOJIOTHH 4 / A.JI. bypmuctposa

3aBeyIOLIUH OTAEIOM aCIUPaHTYPBI :
Y IOKTOPAaHTYPBI @/‘// H.B. boukapea

© ®I'BOY BO «Yenl'V»



MMWHOBPHAYKHN POCCUU
@y denepanbHOE TOCYIapPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEkKAECHHE BBICIIETO 00pa30BaHMs
«YensbuHckuii rocynapctBeHHbli yausepeuter» (PI'EOY BO «Henl'Yy)

Buosornyeckuii gpaxkyabrer
Kadenpa Mukpo0Ho0rui, MMMYHOJIOTHH M 001Lel 6M0JI0THU

Pabouas nporpamma aucuuiuiuasl (Moxyist) 2.1.2.2. «KoMnbroTepHble TEXHOJIOTUH B OMOJIOTHH.
Maremarryeckoe MOJEIMPOBAHNE OHOJIOTHYECKUX 0OBEKTOBY
Hayunas cnenmansaocts — 3.2.7. UMMmyHONOTHS
HanpasaenHocts (npoduis) — UMMyHOJIOTHS

Bepcus nokymenra - 1 Crp. 3 u3 26 [TepBrrit sK3eMIUTAP KOITH A Ne

AHHOTaUMS MPOTPAMMBI

JucrunmmHa  «KoMmbloTepHBIE TEXHOJOTMH B Ouoyiorwu. MareMaTtudeckoe
MOJICIMPOBAHUE OMOJIOTMUECKUX OOBEKTOBY» SABIISIETCS JUCHUIUIMHONW MO BHIOODY,
HeoOxoauma Jij1st GOpMHUPOBAHUS HAYYHOTO KPyro3opa Oyaymux acnupanTos. [lpu
VM3yYCHUU JIAaHHOW JUCUUIUIMHBI PAacCMATPUBAKOTCSA CIEAYIOLIUE BOIPOCHL:
3HadeHre UHPOPMAIIMOHHBIX TEXHOJIOTHM B HAYYHOU U 00pa30BaTeNbHbBIX cepax,
AnmapatHoe obecrieuenue DBM, TeHneHmu ero pazsutus, Brog u popmanuzaus.
XpaHeHue Hay4dHbIX JaHHbIX. [[porpaMmMmHoe oGecniedeHue, YiryOIeHHOe H3yUYeHHe
BO3MOXXHOCTEH TEKCTOBBIX PEAAKTOPOB U DJICKTPOHHBIX Tabnuil. ba3el u OaHKU
naHHblX, KommnbloTepHbIE CceTU U TeleKoMMyHukauuu. HWHdopmarmonHas
0e3omacHOCTh, ba3oBble MOHATUSI CTATUCTUYECKOTO OlleHUBaHusA, CTaTUCTUUYECKas
npoBepka runore3, CratucThueckui Kpurepud, OnucarenbHas CTATHCTHKA,
[IpeobpazoBaHue MIKalbl B aHAIN3€ TaHHBIX, BRIOOpOUHbIEC CpaBHEHUS JJIs CITydas
JIBYX Tpyni, BeiOOpouHble cpaBHEHUS ISl cliydasi TpEX U OoJiee TpyI U OJHOTO
nerctByroniero (Gaxkropa, BpiOopouHble cpaBHEHHUS IS cliydasi HECKOJbKHUX
nericTByronmx (akropoB, AHanm3 cBszeil. Koppensaius u accoumarusi, AHanu3
3aBucuMmocteil. JIuHeilHas perpeccus, AHanu3 3aBucuMocTed. HenuHeitHas
perpeccus, Hekoropeie cnieruduyeckue 3a1a4u B OMOJTOTUYECKUX UCCIIEI0OBAHUSAX,
MHoromepHsie METOIbI PAa3BEIOYHOIO aHAJIN3a TAHHBIX, | [MaHnpOBaHKE HaAyYHOrO
VCCIIEIOBAHUS.

Kypc cocTouT M3 JEKIMOHHBIX MW NPAKTHYECKUX 3aHATHN. Ha mnpaxrthueckux
3aHSATUAX TPOXOAUT JEMOHCTpalUs MPErnojaBaTeieM IMOIX0I0B OUOJIOTHYECKON
CTaTUCTHUKH.

1. ey u 3a1a4M OCBOEHUSI TUCUMUIJIHMHBI.
Heau IUCHUNIMHBI - OCBOCHHE COBPEMEHHBIX METOJOB M TPOrpaMM aHaau3a
pE3yNbTaTOB HCCIEAOBAHMNA M CTAaTUCTHYECKOW OOpabOTKM TpU TOMOIIH
MIEPCOHAITBHBIX KOMITBIOTEPOB B Pa3JIMYHBIX HAIIPABICHUSX HAYIHON paObOTHI.
3agauu AMCUMIIMHBI
1. OBnaneHue OCHOBHBIMH ITpHEMaMH pabOThI C MPOTPAMMHBIMU MTPOAYKTaMH,
MCIOJIb3YEMBIMU B Pa3IMUHBIX 001aCTAX HAYYHOU PaOOTHI.
2. 3yyeHue TeOpEeTUYECKUX OCHOB OMOJIOTUYECKON CTaTUCTUKH.
3. OcBoeHue MPUEMOB KOMITbIOTEPHOM Ipaduku, 00pabOTKU U BU3yaIU3ALHH
AKCIIEPUMEHTAIBHBIX MaTEpHAIOB.

© OI'OY BO «Ueal ' V»



MMWHOBPHAYKHN POCCUU
denepanbHOE TOCYIapPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEkKAECHHE BBICIIETO 00pa30BaHMs
«YensbuHckuii rocynapctBeHHbli yausepeuter» (PI'EOY BO «Henl'Yy)

DY

Buosornyeckuii gpaxkyabrer
Kadenpa Mukpo0Ho0rui, MMMYHOJIOTHH M 001Lel 6M0JI0THU

Pabouas nporpamma aucuuiuiuasl (Moxyist) 2.1.2.2. «KoMnbroTepHble TEXHOJIOTUH B OMOJIOTHH.
Maremarryeckoe MOJEIMPOBAHNE OHOJIOTHYECKUX 0OBEKTOBY
Hayunas cnenmansaocts — 3.2.7. UMMmyHONOTHS
HanpasaenHocts (npoduis) — UMMyHOJIOTHS

Bepcus nokymenra - 1 Crp. 4 u3 26 [TepBrrit sK3eMIUTAP KOITH A Ne

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Jucnuminaa «KoMITbIOTepHBIE TEXHOJIOTHU B OMOJIOTHH. MartemMaTH4decKkoe
MOJICIMPOBAaHUE  OMOJIOTMYECKHX  OOBEKTOB»  SBIAETCS  OOA3aTEIbHOM.
[TpenogaBaHue AWCHUILIMHBI OCYIIECTBIISICTCS Ha IMepBOM Kypce (2 cemectp).
OO6m1ast Tpy10€MKOCTh TUCIUIUIMHBI, B TOM YHUCJIE U MPOMEKYTOUHAS aTTeCTalus,
COCTaBISIET 2 3a4eTHBIX CIWHUIY//2 dYacoB, W3 HHUX KOHTaKTHas paboTa cC
npernoaaBareiieM coctapisieT - 0,5 3aueTHbIxX eaunanIy/18 yacoB (JIeKIMU — 6 4acoB,
npakTudeckue — 12 gacoB), caMocTosTenbHas pabota — 1,47 3a4eTHBIX equHUIY/53
yaca, kKoHTpoJsib — 0,03 3aueTHBIX equnuil/l yac.

Jlns  yCBOGHMSI JMCIUIUIMHBI 00ydaeMbli JOJDKEH 00s1aath 0a30BOM
TEOPETUUYCCKONU U MPAKTUUCCKON MOATOTOBKON B 00JIACTH BBICIICH MaTeMaTHKU U
WHPOpPMATHKXY M HaBBIKAMHM BJIQJACHUS COBPEMEHHBIMH BBIYHCIUTEILHBIMU
cpeactBamu. OOydaeMbIi JOJDKEH 00J1aaTh HaBbIKAMU BIIAJICHHS TIEPCOHAIBHBIM
KoMmmbioTepoM U pabotel B makere MS Office, a Taxke BiageTh OCHOBHBIMHU
MOHATUSIMHU OHMOJIOTMYECKOM CTaTHUCTHKH.

Juctuminaa «KoMIbrOTepHbIE TEXHOJIOTUU B OMosioruu. MaTtemaTtuueckoe
MOJICTUPOBaHUE OHMOJIOTMYECKUX OOBEKTOB» TMpPU3BaHA IOMOYbL AacHupaHTaM
OBJIQJICTh HABBIKAMH W 3HAHUSIMM, HEOOXOJUMMBIMHM JUIS IIOATOTOBKH K
KaHAUJAATCKOMY SK3aMEHY, BBITIOJHEHUS HAy4YHO-HCCIIEI0BATEIbCKOW palOoTHI,
BKJIIOYAsl BBIMOJHEHUE KaHIUATCKOW AUCCepTaIUu.

TpeﬁoBaHnﬂ K «BXOAHBIM» 3HAHUAM, YMCHUAM U ONIBITY A€ATCIbHOCTHU oﬁyqammerom,
Heo0X0AMMbIe NPpHU U3YYCHUHU NUCHUITJIMHBI

T00yI0 MTOCTYTIAIOTITY IO
MH(OPMAILIMIO BHE 3aBUCUMOCTH
oT HCTOYHHKA, n30erath
ABTOMATUYECKOTO TMPUMEHEHHUS
CTaHJapTHBIX bopmyn "
MIPUEMOB NIPH PEIICHUU 3a]1a4

3HaTh YMmerb Baapers
OCHOBHBIE METOJBl HAy4HO- | BBIAEJATh U CUCTEMAaTU3UPOBATh | HABBIKAMU coopa,
HCCIIEN0BATENBCKON OCHOBHBIE HJIeM B Hay4yHbIX | 00pabOTKH, aHaIM3a U
JESTEIBHOCTH TEKCTaX; KpUTUYECKU OLIEHUBATh | CUCTEMAaTH3aL[UU

uH(popMalul 1O TeMe
UCCIJIEIOBaHMsI; HaBbIKAMU
BbIOOpPa  METOJOB u
CPEICTB peUIeHMs 3aaad
UCCIIEI0BaHUS
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MMWHOBPHAYKHN POCCUU

@y ®denepaibHOE FOCYJAPCTBEHHOE OFOIKETHOE 00Pa30BaTEIbHOS YUPEKICHHE BBICIIETO 00pa30BaHHUs

«YensbuHckuii rocynapctBeHHbli yausepeuter» (PI'EOY BO «Henl'Yy)

Buosornyeckuii gpaxkyabrer
Kadenpa Mukpo0Ho0rui, MMMYHOJIOTHH M 001Lel 6M0JI0THU

Paboyas mporpamma auciurinHbl (Moayis) 2.1.2.2. «KoMIBIOTEpHBIC TEXHOJIOTHH B OMOJIOTHH.

Maremarryeckoe MOJEIMPOBAHNE OHOJIOTHYECKUX 0OBEKTOBY
Hayunas cnenmansaocts — 3.2.7. UMMmyHONOTHS
HanpasaenHocts (npoduis) — UMMyHOJIOTHS

Bepcus nokymenra - 1 Crp. 5 u3 26 [epBorif 5x3eMIUIp KOIMUANe
OCHOBHBIE IIOHSITHS U | paboTath 3a  MEPCOHAIBHBIM N o
. 0a30BOI TEOPETUIECKON U
OMOJIOTUYECKOW CTAaTUCTHKH, | KOMIIBIOTEPOM B YacCTHOCTH B .
. . MIPaKTUYECKOU
BBICIIENI ~ MAareMaTUKU U | [aKeTe MS Office, o
. IIOJATOTOBKOH B oOsacTu
HH(pOpPMATHKH HCIIOJIB30BaTh MPOCTEHIITNE N
BBICIIEl MaTeMaTHKU |
MIPUEMBI K aHATA3Y
UHPOPMATUKH,
OHOJIOTHYECKUX JaHHBIX 5 .
HOJIOTHYECKON
CTaTUCTHKH.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHMILIMHBI

Pe3yJ’leaTbI oﬁyqe}mﬂ o JTMCHMUIIJINHE

3HATh:

TCOPCTUICCKHC OCHOBBI OMOJIOrMYECKOM CTaTUCTUKHU

IIPUHIOMAIIBI YCTpOﬁCTBa COBPCMCHHLIX KOMIIBIOTCPOB, HUMCTHb IIOHATHUC O
IIporpaMMHOM O6GCH6‘{CHI/II/I, OCHOBEI TCOPpUH I/IH(I)OpMaI_H/II/I

YMeTh:

MI0JIb30BAaTbCS COBPEMEHHBIMM METOJAMM OINMCATEIBHOM, KayeCTBEHHOW U
KOJMYECTBEHHOW OMOJIOTMYECKON CTAaTUCTHKH, MHOTO(AaKTOPHBIMU METOAAMHU
aHajn3a OMOJIOTHYECKUX JaHHBIX

WCTIOJIH30BAaTh MAaTEMaTHYECKUH ammapar W MpOorpaMMHOE OOecrieueHue st
aBTOMAaTH3allUd JKCIEPUMEHTAa, XPAaHEHWs, aHajlu3a U Ipe/CTaBICHUS
Onoaornueckor nHpopMauu

Baanern:

COBpPCMCHHBIMU MCTONAMHU aHAJIN3ad SKCIICPUMCHTAJIbHBIX HAHHBIX B obnactu
WMMYHOJIOTHHN

pueMaMHl TBOPYECKOTO MOJXOJa K aHalIu3y M mepepade OMOIOTHYECKOH
MH(}OPMAaIINY C UCTIOIb30BAaHHUEM KOMITbIOTEPHBIX TEXHOJIOTUH

4. CTpyKTYypa " coepKaHue TUCHUILTHHbBI

4.1 CrpyKkTypa AMCUMUIUIMHBI

Bun pabotsr 1 5 CeMeCTp3 7 Bcero
O6m1ast Tpy10EMKOCTh, aKa. YaCOB - 72 - - 72
KonrakrtHas pabora: - 18 - - 18
Jlexuyu, akaj. 4acoB - 6 - - 6
[IpakTnueckue (ceMUHapBhI), aKaJl. 4aCOB - 12 - - 12
JlaGopaTopHble pabOThI, aKa/l. 4acoB - - -
CamocrosiTenpHast paboTa, akaj. 4acoB - 53 - - 53
KoHTposb - 1 - - 1
Bua xorTpons (3a4ér, SK3aMeH) 3a4er ¢
OLICHKOU
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MMWHOBPHAYKHN POCCUU

denepanbHOE TOCYIapPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEkKAECHHE BBICIIETO 00pa30BaHMs
«YensbuHckuii rocynapctBeHHbli yausepeuter» (PI'EOY BO «Henl'Yy)

Buosornyeckuii gpaxkyabrer

Kadenpa Mukpo0Ho0rui, MMMYHOJIOTHH M 001Lel 6M0JI0THU

Paboyas mporpamma auciurinHbl (Moayis) 2.1.2.2. «KoMIBIOTEpHBIC TEXHOJIOTHH B OMOJIOTHH.
MateMaTHuecKkoe MOJICITUPOBAHUE OUOIOTHUCCKUX 0O0BEKTOBY

Hayunas cnenmansaocts — 3.2.7. UMMmyHONOTHS
HanpasaenHocts (npoduis) — UMMyHOJIOTHS

Bepcus nokymenra - 1 Crp. 6 u3 26 [TepBrrit sK3eMIUTAP KOITH A Ne
4.2. ConeprxaHue pasiesioB TUCIUILINHBI
No HaumenoBanue KomnnuectBo uacos ®opma
pas pasnena Bcero Konrakruas pabora Camocros TCKYIICTO
(] KOHTPOJIA
ia Jlexktun | Ilpaktnue | Jlab. | Konr TCAbHAA p
CKHE, pabo | poss padota
CCMHMHAPbI ThI
TECTUPOBAHHUC
Pasz[en L BXOJTHOT'O
1 Kommnsrorepubie 29 2 4 23 YPOBHS
TEXHOJIOTHH. KOHTPOJIbHAs
paboTa
Paznen 2. OcHOBEI cobeceoBaHMue,
OMOJIOTMYECKOM pedepar
CTaTHCTUKH u
2 00paboTKH 42 4 8 30
OMOJOTHYECKHIX
JTAHHBIX
3 KonTpons 1 1
HTroro: 72 6 12 1 53
No
Haumenosanue
pas Conepsxanue pasnuena
paszznena
nena
3HaueHue WH(OPMALIMOHHBIX TEXHOJOTMM B  HaydHOl U
oOpazoBatenbHbIX cepax. AmnmapatHoe obecrieuenne DBM,
TEHJIEHIIMU ero pa3BuTHsA. [IpueMbl 3()PEeKTUBHOTO BHITIOJHEHUS
M0JIb30BATEIBCKHX 33]1a4 B COBPEMEHHBIX ONEPALIMOHHBIX CUCTEMAX.
BBon u dopmanuzanus. XpaHeHHWe HAyYHBIX JaHHBIX: TOIXOJBI,
METO/BI.
Pa3pean 1. ;
[Iporpammuoe obGecneuenue. CrieHapuu (SCript) kak cpeacTBo
1 KomnbioTepHbie
TeXHONOITH ABTOMATH3AIMA CHCTEMHBIX U MPUKIAAHBIX 3amad. [Iporpammuoe
' obecrieueHure, UCMOJIb3yeMOe JIJIsl aHAIN3a HAyYHBIX TAHHBIX.
YrnybneHHoe U3ydeHHe BO3MOXKHOCTEH TEKCTOBBIX PENaKTOPOB U
AJCKTPOHHBIX Tabmuil. basel m OaHkun paHHBIX.  Pa3paboTrka
OMOJIOTUIECKIX 0a3 JTAHHBIX. CepBucol Hurepuer.
Nudopmanmonnas 6e3omacHocTh. [loHsATHE 00 MHPOPMAITMOHHOMN
0€30MMacCHOCTH, OCHOBHBIEC IPUHITHIIBI 3aITUTH HHPOPMAITHH.
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MMWHOBPHAYKHN POCCUU
@y denepanbHOE TOCYIapPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEkKAECHHE BBICIIETO 00pa30BaHMs
«YensbuHckuii rocynapctBeHHbli yausepeuter» (PI'EOY BO «Henl'Yy)

Buosornyeckuii gpaxkyabrer
Kadenpa Mukpo0Ho0rui, MMMYHOJIOTHH M 001Lel 6M0JI0THU

Pabouas nporpamma aucuuiuiuasl (Moxyist) 2.1.2.2. «KoMnbroTepHble TEXHOJIOTUH B OMOJIOTHH.
Maremarryeckoe MOJEIMPOBAHNE OHOJIOTHYECKUX 0OBEKTOBY
Hayunas cnenmansaocts — 3.2.7. UMMmyHONOTHS
HanpasaenHocts (npoduis) — UMMyHOJIOTHS

Bepcus nokymenra - 1 Crp. 7 u3 26 [TepBrrit sK3eMIUTAP KOITH A Ne
Ba3oBble moHATHS cTaTUCTHUECKOro oneHuBaHus. CTaTUCTHUECKAS
Pasten ) MPOBEpPKA  THUIIOTE3. ba3zoBele  MOHATHUSI  CTAaTUCTUYECKOI'O
OCHOBLI * | ounenuBanus. CraTucTryeckas mpoBepka rurote3. CTaTuCTUIeCKUit
. kputepuii. OnrcaTesbHas cTaTUCTHKA. BIOOpOYHBIC CpaBHEHUS JIJIs
OHMoJI0OrHYecKoM N
CTATHCTHIH " ciyvasi AByX rpynn. BeiOopounbie cpaBHEHMs ISl cliydasl TPEX U
2 06paG0TKH Oojee rpynm W OJHOTO JelcTByromiero Qakropa. Bribopounbie
P CpPaBHEGHHS JUIsl Clydas HECKOJBKUX JEHCTBYIOIHMX  (aKTOPOB.
OHMO0JIOTHYECKHX N .
AHHBIX Ananu3 cBszeil. Koppensuus u acconuanusi. AHaJIN3 3aBUCHUMOCTEH.
Jluneiinas perpeccus. AmnHanu3 3aBucuMocTed. Henuneitnas
perpeccus. MHOrOMEpHBIE METO/IBI PA3BEOYHOIO AHAIN3a JAHHBIX.
[mannpoBaHre HAYYHOTO HCCIIEIOBAHUSA

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

- HMH(QOPMALMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH;

- HCCNEeA0BaTENIbCKUE METO/IbI B OOYUEHHH;

- HHTEpPaKTUBHBIE TEXHOJIOTHH;

- TNPUMEHEHHE HOBBIX METOJIOB OOYYEHMsI, CBSI3aHHBIX C HMCIOJb30BaHUEM
BO3MOYKHOCTE BUpPTyalbHOM HMHPOPMAMOHHOW cpeabl (MyJbTUMEIUUHbBIE
TEXHOJIOTHN).

B cooTBeTcTBUU € YTBEPKICHHOW OCHOBHOM 0Opa3zoBaTEIbHON MPOTPaMMOI
o Hay4yHOU crnernuaibHocTu 3.2.7. UMMmyHOnOTHs (HanmpaBieHHOCTh (MPOuUib) -
NMMmyHosiorust) mporpamMma JUCHUTUINHBL  «KOMIIBIOTEpHBIE TEXHOJOTUU B
Oouonornu. Maremarndeckoe MOJETUPOBAHUE OHOJOTMUECKHX OOBEKTOBY
IpeIyCMaTpUBaeT IIUPOKOE MCIIOJIb30BaHHE B y4E€OHOM Mpollecce AaKTUBHBIX U
UHTEPAaKTUBHBIX (OPM TMPOBEACHUSA 3aHATUH B COYETAHUU C BHEAYJUTOPHOU
pabotoii ¢ uenpo (GopMUpoBaHUS U Pa3BUTHS NPO(ECCUOHATBHBIX HABBIKOB Y
oOyuvarommxcs. IPGHEeKTUBHOCTh NPUMEHEHHUS] MHTEPAKTUBHBIX (PopM oOydeHHs
obecrieunBaeTCs peayiu3alien CIeIyomnuX YCIOBUH:

- CO3[lJaHME€ JAMAJIOTUYECKOrOo MPOCTPAHCTBA B OpraHU3ALMH Yy4eOHOTO
npoiiecca;

- HCHOJB30BAHKME TMPUHLHUIOB COLUATBHO-TICUXOJIOIMYECKOr0 OOyYeHHs B
y4eOHOM ¥ HAyYHOU JeATEeIIbHOCTH;

- (QopmMupoBaHHE TICHUXOJOTHYECKOM TOTOBHOCTM IpemojaBaTesiell K
UCIIOJIb30BaHUI0 MHTEPAKTUBHBIX (OpM 0OydeHMsI, HANpaBICHHBIX Ha pPa3BUTHE
BHYTPEHHEl aKTUBHOCTM AacClMpaHTa M JOCTMKEHUS psia  BaKHEUIIHX
00pa30BaTEeNbHBIX IIENIeH: CTUMYJIUPOBAHHE MOTHBAIMM W HHTEpeca B OOJACTH
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[lepBrlii sxK3eMIIIsAP

KOITA Ne

MMMYHOJIOTHYECKON

HAyKH;

ITOBBILIEHNE YPOBHSA

AKTUBHOCTH u

CaMOCTOATCIIbPHOCTHU HaquO'HCCHeHOBaTeHBCKOﬁ pa6OTBI; Pa3BUTHC HABLIKOB
aHaJin3a, KPUTUIHOCTHU MBIIJICHHA, Hay‘IHOﬁ KOMMYHHKaAIIUH.

NMPOMEKYTOUYHOM aTTecTAlUM

6.1.

IHacnopt

ponga

OICHOYHBIX cpeacrs

Imo

6. OueHouyHble cpeacTBa IS TeKYLIEro KOHTPOJISI YCIeBaeMOCTH H

JTUCIHHUIIINHE

«KoMnbrOTEepHBbIEC TEXHOJIOTUH B O0MoJ10rMu. MaTeMaTu4ecKoe MOAeJTUPOBAHUE

OHMOJIOTHYECKUX 00BEKTOB)

KoHTtponmpyemslie
paszensl JUCHUILINHBL

PesynbTarsl 00ydeHus

HaunmenoBanue
OLICHOYHOTO
CpeACTBA

Paznen 1.
Komnerorepusie
TEXHOJIOTHUH.

3HATh: TPUHIIUTIBI ycTpoiicTBa
COBPEMEHHBIX KOMITBIOTEPOB, HMEThH
MOHATHE 0 IPOTrpaMMHOM
o0ecrneyeHny, OCHOBBI TEOpuun
uH(popMaIuy,
yMeThb:
MaTeMaTHYeCKUui
nmporpaMmMHOe  obecrieueHue s
aBTOMaTHU3aluU HKCIIEPUMEHTA,
XpaHEHHs, aHAJIM3a M TIPEICTABICHUS
Ouosiornyeckoi uHpopMaIyu;
BJajeTh: TIpUEMaMH TBOPYECKOTO
NoaXo/la K AaHauu3dy U Iepejpaye
Ouonoruuecko  uMHGoOpMAIMU  C
UCTIOJIb30BaHUEM KOMITbIOTEPHBIX
TEXHOJIOTHI

HCIIOJIB30BaTh
armapar u

CobecenoBanue

Pazgen 2. OcHOBEI
OMOJIOTHYECKOH
CTaTUCTUKHU "
00paboTku

OMOJIOTMYECKHX JaHHBIX

3HATh: TEOPETUYECKHUE
OMOJIOTMYECKON CTAaTUCTHUKH,
YMeTb: I0JIb30BaTbCd COBPEMEHHBIMU
METOJaMHU OIHMCcaTeIbHOM,
KA4eCTBEHHOM U  KOJMYECTBCHHOM
OuoaornYecKoi CTaTUCTHKH,
MHOTO(aKTOPHBIMH METOJaMH
aHaju3a OMOJOTMYECKUX JAHHBIX,

OCHOBBI

CobOecenoBanue,
pedepat, KOHCIIEKT,
peleHue
CUTYalMOHHBIX
3a1a4
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BJIa/IeTh: COBPEMEHHBIMH METOIaMHU
aHaJIM3a SKCIICPUMEHTAIBHBIX JaHHBIX
B 00J1aCTH IMMYHOJIOTUU

6. 2. OnleHOYHBIE CpeICTBA
Tekywuit KonmpoJo

Bonpocsl 1151 caMOCTOATEIHLHOT0 H3YUeHHsI U co0ece10BaHUS
1. DddexTuBHBIE TNpUEMbl BBIMOJHEHUS TMOJH30BATENBCKAX 33a7a4 B
coBpeMeHHbIX OC.
2. daitoBble MEHEDKEPHI TEKCTOBOTO pexXnMa Ha pumepe Far/
3. lnarHocTuka M KOH(UIypauus KommbloTepa. lcnoiab3oBaHUE CHUCTEMHBIX
YTUIUT ¥ KOMaHTHOU CTPOKH.
4. Bon u (popMatupoBaHue TaOJIMYHBIX JTaHHBIX.
5. PacimmpenHbie BOZBMOKHOCTH TEKCTOBBIX PENAKTOPOB IS (popMaTHPOBAHHS
JIOKYMEHTOB M BCTaBKH HayYHOU TpaduKH.
6. IlpencraBnenue pe3yiabTaToB aHaiu3a JaHHBIX. Co3naHue Npe3eHTalul B
Power Point.
7. MynbTUMe1Ma TEXHOJIOTMU: OCHOBBI padOThI CO 3BYKOM U BHJIEO.
8. OOpabortka nanHbix B EXcel. Hcnonw3oBanme Qopmysn u Makpocos.
Hcnonp30BaHne MakpocoB Jijis pacueToB B Excel.
9. Co3nauue 0a3 JaHHBIX.
10. CepBucsl Uutepuer: padora ¢ e-mail, ftp.
11. [TouckoBbie MPOrpamMMBI.
12. Co3nanue BeO-caiitoB. OcHoBbI TexHONoruu HTML. Mcnons3zoBanue CSS.
13. UuTepHeT-IporpaMMHupoBanue cpeactsamu Javascript/
14. Peanu3zanys mMaTeMaTHYECKUX AITOPUTMOB Ha si3blke C++ B KOHCOJIBHBIX
TIPUITOKEHUSX.
15.Co3nanre Windows-npuiioKeHHiA.
16. Bb160p MeTO/1a CTATUCTUYECKOTO aHAIN3a
17. TIporpaMMBbI [T CTATHCTUYECKON 00pabOTKM JaHHBIX: aHanu3 B Statistica
6.0, pabota B Arlequin
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18. Bkiaz 3apyOexkHbIX YU€HbIX B pazBuThe Onoctatuctuku (I'anbTon, [Tupcon,
Cnupmen, ®uriep; yuéHble-coBpemeHHUKU: KaTtTenn, boke u ap.)

19. Bkiag oOTe4eCTBEHHBIX YYEHBIX B pa3BuUTHE Ouoctatuctuku. Illkona
Kosnmoropoga.

20. HelipoHHBIE CETH U UX Pa3HOBUIHOCTH

21. 'eneTnueckue anropuTMbI B PEIEHUHN ITPAKTUYECKUX 3a/1a4

22.  JluckpeTHble  pacnpefeneHus:  OMHOMUAIBHOE,  IyaCCOHOBCKOE,
BBIPOXKIECHHOE OMHOMUAIBHOE

23. KpuTuka CHHTETHYECKOTO IMOAX0a K CTATUCTUIECKOMY OLIEHUBAHMIO

24. [IpeumyiectBa bailecOBCKOro moaxoaa K NpoBEpKe TUIoTe3

25. Pa3HOBUIHOCTH CIIOCOOOB MpeoOpa3oBaHus JaHHBIX

26. Kpurtepuit @puaMana v olleHKa KoHKopaanuu no Kenpamny

27. Cneuuduyeckre Mepbl aCCOLUAIINU )11 KAYECTBEHHBIX MPU3HAKOB

28. IlpeoOpazoBanHus IIKadbl B IENSX JIMHEApU3AIlMd  HEJIMHEHHBIX
3aBUCHUMOCTEMN

29. Cneuuduyeckre ypaBHEHUS! HETMHEMHOU perpeccuu B OMOJIOTUU

30. MHoOroMepHble€ METOJBI PAa3BEIOYHOIO AHAIM3a JAHHBIX: 3aBHCHUMOCTb
pe3yJIbTaTOB KJIACTEPHOTO aHajlu3a OT BBIOOpAa MeEp PACCTOSIHHUS MEXIY
00BEKTaMH, aHaJIN3 COOTBETCTBU, HEJIMHEWHbIE II1aBHbIE KOMIIOHEHTHI.

31. 3HaKOMCTBO C OHJIAMHOBBIMU KAJIbKYJIATOPAMH pacyéTa 00BbEMOB BEIOOPOK.

TeMbl KOHCIIEKTOB

1. JIuckpeTHBIC pacripeeeHus: OMHOMHMAIIBHOE, ITyacCOHOBCKOE,
BBIPOXKICHHOE OMHOMHUATHHOE

2. Hexotopeie cnermudpuueckne 3anadyu B OHMOJIOTMUECKUX WCCIIECIOBAHUSIX:
IIEH3YPUPOBAHHbIE JaHHBIE, aHaM3 BBIKMBAEMOCTH, aHaJIM3
YYBCTBUTEIIBHOCTH U CHIEIIU(DUIHOCTH THATHOCTHYECKUX METOOB.

3. MHoroMmepHble METOIbl Pa3BEOYHOrO aHajIn3a JaHHBIX: 3aBHUCHUMOCTH
pe3ynbTaTOB KIJIACTEPHOTO aHaiM3a OT BbIOOpa MEp PACCTOSHUA MEXKIY
00BEKTaMU, aHAJIU3 COOTBETCTBUM, HEIMHEWHBIE TJIaBHbIE KOMITOHEHTHI.
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Temsl pepeparTos

1. Bknag yd€Horo B pa3BUTHE OMOCTATUCTUKH (y4EHBIC-KIACCUKHU: [ albTOH,
[Tupcon, Criupmen, Guriep; yuénoie-coBpeMeHHukH: Karremn, boke u mp.).

2. HeiipoHHble ceTH, MX pa3HOBUIHOCTH M UCIIOJIb30BAaHNE B OMOJIOTHH U METUITUHE
(71 mporHo3a, A1 BU3yalu3alliy JaHHbIX ).

3. MHoromMepHble METOJbl aHaIM3a JIAHHBIX B JIUCHUIUIMHE (METOAbI: BapUAHTHI
KJIACTEPHOT'O aHaJIN3a, HEJIMHEWHBIN aHaJIN3 TJIABHBIX KOMOITHEHT, aHAJIN3 TJIABHBIX
KOOpAMHAT M MHOTOMEPHOE METPUYECKOE IIKAJIUPOBAHUE, MHOTOMEPHOE
HEMETPUUYECKOE IIKAJIUPOBAHWE, MHOXKECTBEHHBI aHali3  COOTBETCTBUI;
JTUCHIUIUIMHBL: MUKpOOHOI0THs, Onodu3nka, (PU3HOoIOTHI YeIOBEKa M KUBOTHBIX,
ICHETHKA, YKOJIOTHA).

4. TexHONIOTUHY T00BIYM JAHHBIX: IISJTH, PA3HOBUIHOCTH, aJITOPUTMBI, IPAKTHICCKOE
WCIIOJB30BaHUE B JUCHUIUIMHE (JUCUUIUIUHBL MHUKpoOHoJsiorusi, Ouodusuka,
(bu3MoIOrus YeaoBeKa 1 )KUBOTHBIX, T€HETHKA, YKOJIOTHSA).

5. [lnaHupoBaHWE HAYYHOTO SKCIEPUMEHTa U HauboJjee MOMyJsSpHbIC AU3alHbBI
UCCIICIOBaHUSI B JUCHMIUIMHE (JAUCHUIUIMHBL MUKpoOuosiorusi, Ouodusuka,
(bU3M0IOTHS YeT0BeKa M )KMBOTHBIX, TEHETHKA, YKOJIOTHSA).

CuryanuoHHbIE 321a4 1

Nel. OnmnmucarenbHast cratuctuka (cpegHee, 95% oBepUTEIbHBIM HWHTEpBAI,
MeIuaHa W KBapTWIM) IS WCXOAHBIX W MPeoOpa3OBaHHBIX  JAaHHBIX
(mpeoOpazoBanus jorapudma, KBaJpaTHOrO KOPHS, yrioBoe Gpu-mpeodpa3zoBaHue).
Ne 2. Be1Oopo4HbIe CpaBHEHUS IS CIydast ABYX Tpynil. BeIOOp mapameTpudeckoro
(t-xputepuit CThIOZICHTA) WIIM HEMapMeTpuueckoro (Kpurepuii MaHHa — YUTHH)
METO/Ia ISl KOJTUYECTBEHHBIX MOKa3aTeNiel WM aHAIN3 TaOJUIbl COMPSKEHHOCTH
(KpuTepuii XU-KBaApaT) JJI1 Ka4YeCTBEHHBIX MPU3HAKOB C 0OOCHOBAaHUEM BHIOOpA.
Hamrcanne cTaTUCTHYECKOW YacTH pasiena «MaTepral M METOAbD», ONMUCAHUE
pe3ynbTaToB, rpaduK, BHIBO/I.

Ne 3. BeiOopouHbie cpaBHeHHMsS i ciydas TpE€x u Oojee rpynmn. Breibop
napamMeTpuuecKoro (JUCIEPCUOHHBIN aHAIN3) UIIK HEMApMETPUUECKOro (KpUTepuit
Kpackena — Yomnuca) MeTosa CpaBHEHUS WU aHAU3 TaOJIUIBI COMPSKEHHOCTH
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(kpuTepuil XHU-KBaJpaT, aHAJM3 OCTATKOB) JJIsi KAa4eCTBEHHBIX MPU3HAKOB C
o00ocHOBaHMEM BbIOOpa. MHOKECTBEHHBIC CpaBHEeHMS. Hanmucanue cTaTUCTHYECKON
JacTH pazzena «MaTepuaa u MEeTOAb», OMIMCAaHUE PE3YIbTaTOB, IpadUK, BEIBO/I.
Ne 4, Ananu3z 3aBucuMOCTH. BbI00p MeTO/1a TUHEHHOM perpeccru ¢ 000CHOBaHUEM.
VYpaBHEHHE perpeccuu, OIleHKa KadecTBa IMOJTOHKH C pacuéToM KoddduimeHrta
JIETEPMUHALINY, OLICHKA CTATUCTUYECKOW 3HAUMMOCTH. Hanucanue ctatuctuyeckom
yacTu pasneinia «Marepuan u METObD», OITMCAHUE PE3YyJIbTAaTOB, rpaduK, BEIBO/I.
No 5. B xoze skcnepuMeHTa OlIEHUBAaCh TOKCUYHOCTH MPOO BOJIBI Ha MpUOope
«buoTecTep» ¢ UCIOJIb30BAaHUEM KYJIbTYpbl Napamenui. [lokazarenu TokCHyHOCTH
OJIHOM MPOOBI B IMIECTH MOCIICIOBATEIIBHBIX U3MEPEHUSIX COCTABHIIU:

0,24 0,23 0,27 0,32 0,35 0,39

Beraucnuth cpeHee M ero CTaHAApPTHYIO OIMMOKY, ompeaeiuTh 95%-Hbie
JIOBEPUTEIbHBIC UHTEPBAJBI ISl CPEIHEr0, paccuuTaTh KOA((UIIMEHT BapualluH.
UeM HacTOpaXuBaroT moJiydyeHHble naHHbie? [IpoBeneHHne Kakoro 3KCIEpUMEHTa
HEO0OXOIMMO, €CJTU NTOA00HAsI KapTHHA HAOII0IACTCs PETYISPHO?

2. B my0Onukaiuu mo HHTepeCcyoleld HaC TeMaTUKe MIPUBOJISATCS CIIETYIOIIHNE

pE3yIbTaThI:
YWCI10 )XKUBOTHBIX Cpenunee + crangapTHas omuoOKa
Kontponn 25 8,71 £ 0,250
OmnbIT 10 12,50 +£ 0,715

KoppekTHo 5 aHaimM3upoBaj AaHHBIE aBTOP, MPUMEHSsI OOBIYHBIN t-KpuTepuii
Crprognenta? Kakumu MeTojgaMu e€rie MOXHO (WMJIM HYXKHO OBIJIO) CpaBHUBAaTh
TPYIIIBI.

Ne 6. Kynwsrypy ¢ubpob6mactoB M C3H10T1/2 moasepranm peHTTeHOBCKOMY
oOmyuenuto B no3e 8 I'p, Beiaemsu GoKychl TpaHchopMaIuu, a U3 HUX MOTydain
KJIOHAJIbHbIC JTUHUU. Takue JIMHUM XapaKTEePU30BAIUCh BHICOKOM JOJEH KJIETOK C
HapyLIEHUsIMU 4YHClIa XpoMocoM (aHey- W mnoiuruiouaueit). Yepes 2 maccaxka
ormevanoch 30% aHomanbHBIX KieTOK M3 500 mpoanamusupoBaHHbIX. Yepes 20
naccaxeil — 28% u3 1500 kneTok. Cnenyer v TpaKTOBATh PE3YJIbTATHI OIbITA KaK
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TEHJICHIIMI0O K BO3BPATy KYJIbTYP B HOPMAJIbHOE COCTOSIHUE HIM MOXKHO
IPENOJIOKNUTh UHAYKINIO paranyeld HeCTaOUIbHOIO COCTOSTHUS TeHOMa?

Ne 7. BBuay BBICOKHX 3aTpaT Ha JSKCIEPHUMEHTAIBHBIC HWCCICAOBAHUS, IS
BBIBJICHUS ~ INPEAIOYTUTEIBHOCTH  HMCIOJIB30BAaHUSA  OJHOIO M3 Tpex
pacipoCTpaHEHHBIX METOJO0B J1a0OPaTOPHOTO aHAJIM3a MPUOETIN K SKCIEPTHBIM
OLICHKaM. 5 3KCIEPTOB OLIEHWIH 10 mKajie u3 10 6amioB 3pHeKTUBHOCTH KaxKI0ro

METO/1a.
JKCnepT
1 2 3 4 5
Meton

9 10 7 7 8
A
b 5 7 6 8 9
B 7 6 8 5 6

MoXHO JIM Ha OCHOBAaHHHU HTHX OLCHOK IIPUHATH PCIICHHUE HIIN HCO6XOI[I/IMO BCC-TaKH
MMpOBOAUTD BKCHepI/IMeHT?

No 8. Ha mapr-anpens 3armiaHupoBaHa cCepUs SKCIEPUMEHTOB IO OIIEHKE
JEHCTBUS psijia pernapaToB Ha MOKa3aTelIi IMMYHHUTETa OSIbIX KphIC. B stHBape
OblTa TIpoBeleHAa OTPa0OTKAa METOAMKU: Yy 8 HHTAKTHBIX JKUBOTHBIX OBLI
OTpesieieH OaKTePUIUAHBIM WHIACKC CBHIBOPOTKM KPOBH. OTH 3HAYCHUS
COCTaBWJIH:

97 98 97 96 96 95 90 94.

B KOHTpOIBHOM IpyTINe MepBOro MPoOBEISHHOTO B MAPTE SKCIIEPUMEHTA WH]ICKCHI
OBLIM:

89 96 91 74 78.
3HaueHus B OIBITE UMEITH JIHILb TEHCHIIUIO K PAa3INYHUsIM C KOHTPOJIEM, IIOATOMY
NOCTYIIIO TPEAJIOKEHUE YBEIMYUTh 00bEM BBIOOPKH, OOBEAMHHUB MPOOHYIO
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3UMHIOI0 W KOHTPOJBHYIO BECEHHIOIO TPYMIBI B OAHY. KOoppekTHO 5 Takoe
00benuHeHue?

Ne 9. Ilpu arrectanuu aHATUTHYECKON J1a0OpaTopun el ObLIM MPEAOCTaBICHbI
KOHTPOJIbHbIE 00paslibl MOJIOKAa C 3a/JlaHHBIM COJIEpP’)KaHHUEM MbIIIbSIKA. OTH
3HAYEHUS U Pe3yJIbTaThl ONPEAEIICHUS B JAOOPATOPUU MIPEICTABICHBI B TAOIHIIE.
Crout 11, no Bamemy MHEHHIO, BbIIaBaTh JIA0OPATOPUU arTecTar?

Ne Conepxanue B 00pa3sie MbIIIbSIKa, MKI/T

oOpasua PeansHo Omnpeneneno B 1aboparopuu
1 0,5 0,0 (He oOHapyxeH)

2 1,0 12

3 2,0 2,5

4. 5,0 4,5

5 10,0 10,4

6 12,5 12,0

Hpomeafcym OouHan ammecmauusn

Bonpocs! 1151 3a4eTa ¢ OleHKO
1. NudopmarimoHHbIe TEXHOJOTUH B OMOJIOTHUH

N

[Tonsitue nndopmarum, HHGOPMATUKHU, XapPAKTEPUCTHUKA

3. TpeGoBanusi, npeabsIBIIEMblE K BEIUUCIUTEIbHBIM CPEIACTBAM B OMOMETPUU
¥ MaTeMaTU4YeCcKOi OMOoJIoTuu.

4. MalMHHO-OPUEHTUPOBAHHbIE U  MPOOJEMHO-OPUEHTUPOBAHHBIE  SI3BIKU
IPOrpaMMHUPOBAHMUS

5. D¢¢deKkTuBHbIE MPUEMbl  BBITOJHEHHS  MOJb30BATEIBCKUX  337a4 B
coBpemeHHbIX OC.

6. daiinoBble MEHEIKEPHI TEKCTOBOIO PEKMUMa Ha nmpumepe Far.

/. JluarHocTMKa U KOH(UTypalus KommbioTepa. Vcnoap30BaHne CUCTEMHBIX

YTUIUT ¥ KOMaHIAHOWU CTPOKH.
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8. Brox u popmaTupoBaHre TaONMIHBIX TAHHBIX.

9. PacmmpeHHble BOBMOXHOCTH TEKCTOBBIX PEAAKTOPOB /Jisi (hOPMATUPOBAHHUS
JOKYMEHTOB M BCTaBKU HaYyYHOU IpauKH.

10.IlpencraBienue pe3yapTaToB aHaiu3a JaHHBIX. Co3gaHue Mpe3eHTaluui B
Power Point.

11.MynbpTUMeIMa TEXHOJIOTUH: OCHOBBI pa0OThI CO 3BYKOM U BHJICO.

12.00paboTka mganHbIX B EXcel. Hcmonb3oBanwe (GopMya H MaKpOCOB.
Hcnonp3oBanne MakpocoB st pacuetoB B Excel.

13.Co3nanue 6a3 naHHBIX.

14.Cepsucsl UuTepHet: padora ¢ e-mail, ftp.

15.TTouckoBbIE MPOTPAMMBI.

16.Co3nmanue Be6-caritoB. OcHoBEI TexHOoIornu HTML. Mcnons3oBanue CSS.

17.1TonsiTue O reHepaIbHOM COBOKYNHOCTH W BbIOOpKE. Tumbl BBIOOPOK B
OMOJIOTHMYECKUX  HCCIEAOBAHUAX. Paznmuuus Mexay  mapaMmerpamu
reHEepaTbHON COBOKYITHOCTH M MIX BHIOOPOYHBIMU OLIEHKAMHU.

18.0OcHOBHBIE  pacmpeneieHus TMpU3HAKoB B Ouonormn. HopmanbHoe
pacnpeziesieHrue KOJIMYeCTBEHHbBIX MOKa3aTesei.

19.HopmanbHoe pacnpeneneHue B TIpUpoae. bHOJIOrudyeckuid  CMbICT
OTKJIOHEHHH BBIOOPOYHOTO pacipeiesieHusi 0T HOpMajbHOTO.

20.0OcHOBHBIE pacnpeneneHus NpU3HaKoB B Ouosioruu. JlorHopmanabHOE
pacnpenesieHue KOJIMYeCTBEHHBIX TTOKazaTesen.

21.0OcHOBHBIE pacnpelesieHusi TpU3HAKOB B  Ouosoruu. JlMCKpeTHbIE
pacmpesiesieHns: KaueCTBEHHBIX MPU3HAKOB.

22.XapaKTepUCTUKN CTATUCTUYECKOrO KpUTepus. THIBI CTaTUCTHUYECKUX
kputepueB.  OcoOEGHHOCTH  HWCIHOJIb30BaHUS  MapaMEeTPUUYECKUX U
HenapaMeTpUUeCKUX KPUTEPUEB B OMOTOTMUECKHUX MCCIICIOBAHUSIX.

23.0cHOBHBIE pacnpeaeneHuss BEIOOpoUHbIX cratucTuk (t-pacnpenenenue, F-
pacnpenesieHue, pachpelelieHue XU-KBaJpaT) W CBS3aHHbIE C HHUMH
KPUTEPHUH, PACIIPOCTPAHEHHBIE B OMOMETPUH.
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24 .BpIOOpOYHBIC CpaBHEHUS B aHAIW3E pa3Iu4dil JIBYX TPy TO
KOJIMYECTBEHHOMY  IOKa3aTedto.  BO3MOXHOCTM W OTpaHUYECHUS
napaMeTPpUYECKUX TECTOB.

25.BbI0opouHble  CpaBHEHMSI B aHAIM3€ pa3M4yuil JBYX TPy 1O
KOJMYECTBEHHOMY  IOKa3arento.  BO3MOXKHOCTM W OTpaHHYCHUS
HEMapaMeTPUUECKUX TECTOB.

26.IIpeoOpa3zoBaHus KBl B aHAIHM3E JaHHBIX.

27.IlonsiTHe 0 TabnMIAX COMpsDKEHHOCTH. HaOmromaemble W OXHAACMbIC
4acTOThl. AHanM3 Tabaui 2x2 u rxc.

28.CpaBHeHHE JBYX BRIOOPOK M0 Ka4eCTBEHHBIM MTOKa3zaressaM. CTaTuCTUYECKHe
kputepund. OTHOCHUTENBHBIN PUCK.

29.CpaBHeHHe JBYX BRIOOPOK M0 Ka4eCTBEHHBIM TTOKa3zarensaM. CTaTuCTUYECKHe
kputepur. OTHOLLIEHHE IIAHCOB.

30.Bri0opoyHbie CpaBHGHHS B aHAINW3E Pa3IMUUil HECKOJIBKHX TPYIII II0
KOJINYECTBEHHOMY  OMOJIOTMYECKOMY  ToOKazaTento. Bo3MoxHocTH U
OTpaHUYCHHUS TapaMETPUIECKUX TECTOB.

31.BriOopounHbie CpaBHEHHUS B aHAIU3E PA3IMYUNA HECKOJBKUX TPYII IO
KOJIMYECTBEHHOMY  OHMOJIOTUYECKOMY  TIOKa3areiato. BoO3MOXHOCTH W
OTpaHUYCHHS HEMapaMeTPUUECKUX TECTOB.

32.JluciepcoHHBIM aHalu3 | HU3MEH4YHMBOCTh. Kiaccudukanuu MeETo10B
JMCTIEPCUOHHOTO aHAJIN3a.

33.lucniepcMOHHbBIN aHANIKU3 U TUIAHUPOBAHUE IKCIIEpUMEHTa. biiouHble MIaHbl.

34.Tlonxoapl K  CpPaBHEHUIO CPEIHUX B  JUCIEPCHOHHOM  aHaJU3E.
3amiaHUpOBaHHBIC W HE3ATUTAHUPOBAHHBIE CPABHEHMUSI.

35.KoppensiroHHbIit aHau3 U YCIOBUS €ro nmpuMeHuMoctd. OTinuune 3a1ad
KOPPEISLMOHHBIX U perpeccuoHHbIX TeXHUK. Koppensiuus [Tupcona.

36.KoppenairoHHblii aHalli3 U YCJIOBUSL €ro mpuMeHuMocTH. OTiuuue 3aaad
KOPPESILIMOHHBIX U perpeccMoHHbIX TexHUK. Koppemsuus Crnupmena u
Kennanna.

37.KoppensiiMoOHHbBIN aHallU3 U YCIIOBUSI €r0 MPUMEHUMOCTH. AHANIU3 CBs3ed
KauyeCTBEHHBIX MpU3HaKoOB. KoaddumeHTs! acconuaum.
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38.PerpeccuoHHbIil aHamU3 W YCJIOBHs €ro mpuMeHuMocTd. OTiauume 3anad
PErpecCUOHHBIX U KOPPESLUOHHBIX TEXHUK.

39.PerpeccuoHHbIl aHAaMU3 U YCJIOBMSI €ro npumMeHumoctu. OTinuue 3aaay
PETPECCUOHHBIX M KOPPEJLMOHHBIX TeXHUK. JIMHelHas perpeccus s
KOJIMYECTBEHHBIX MOKa3aTeNeH.

40.PerpeccroHHBI aHAW3 W yCIOBHUS €ro mpuMeHuMocTd. OTinyme 3amad
PErpecCUOHHBIX U KOPPEISILIMOHHBIX TeXHUK. HenuHeitHas perpeccus st
KOJINYECTBEHHBIX MMOKA3ATEIICH.

41.PerpeccOHHBI aHAU3 U YCIOBHUS €ro mnpuMeHumoctu. OTinume 3aaay
PETPECCUOHHBIX M KOPPEISUUOHHBIX TeXHUK. [loHsATHE O Jorucruueckon
perpeccuu Juisi KA4eCTBEHHBIX MTOKa3aTeNEH.

42 .MHOXeCTBeHHast Koppemsinuss u  perpeccus. [loHsiTHE O YacCTHBIX
KO3 puImeHTax Koppeasauuu U PUKTUBHBIX IEPEMEHHBIX.

43.MHOrOMepHbIE METOJBl Pa3BEAOYHOTO aHanu3a JaHHBIX. [loHsTHE 00
OPAMHAIIMOHHBIX  TEXHWKAX W  AaHalu3e TJIaBHBIX KOMIIOHEHT B
OMOJIOTUYECKHUX UCCIIEIOBAHUSIX.

44 MHOrOMepHbIE METOJbl Ppa3BEOYHOIO aHaidu3a JaHHbIX. l[loHATHE O
KJIACTEpHOM aHajn3€e B OMOJIOrMYECKUX UCCIEIOBAHUSIX.

45.CoBpeMeHHBIC METObI aHATN3a TaHHBIX. [IOHATHE 0 TEXHOJIOTHAX «JIOOBIYH
JaHHBIX», HEHUPOHHBIX CETAX M TEHETHYeCKHX anroputMmax. [loHsTHE O
dakropHOoM aHanmu3e. Mozenu (pakTopHOTO aHAIHU3A.

46.ITpyHIMITBI TUTAHUPOBAHUS SKCIIEPUMEHTA NCXOS U3 TUMA TaHHBIX U 3aa91
uccienoBanus. [loHaTue o paHIOMU3ALINH.

OneHouHble cpeacTBa [UIsl HMHBAIMAOB M JIMIl C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 37IOPOBBSl  BBIOMpAIOTCS C Y4YETOM WX HWHAWBHIYaTbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

[Ipy HEOOXOAMMOCTH WHBAJIMIAAM © JUIAM C  OrPaHUYCHHBIMU
BO3MOYKHOCTSIMH ~ 3/I0POBBbSl  TIPEAOCTABIISICTCSl  JIOTIOJIHUTENIFHOE BpeMs  JUIs
HOJATrOTOBKM OTBETA HA HK3aMeHe/3aueTe.

[Ipu mnpoBeneHMn TPOLEAYPHl OLICHUBAHUSA PE3YJIbTATOB OOy4YEHUS
WHBAJIMIOB M  JUI] C  OTPAaHUYEHHBIMH  BO3MOXHOCTSIMU  3JIOPOBBS
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npeayCMaTpruBacTCA HUCIIOJIL30BAHHUC TCXHUYCCKHUX CPCIACTB, H606XOI[I/IMBIX UM B

CBiA3U

C WX HHIWBUAYAJIbHBIMH OCOOECHHOCTIMH. ITH cpeacrsa MOI'yT OBITH

npenoctaBiieHbl Yenal'V WM MOTYT HCIIONIB30BaThCS COOCTBEHHBIC TEXHHUYCCKUE
Cpe/ICTBa.

Hpouezxypa OOCHHMBAHUA PC3YJIbTATOB O6y‘-I€HI/IH HHBaJIHUAOB MW JIMIO C

OTPAaHUYECHHBIMH BO3MOKHOCTSMH 3/I0POBbS IO AUCUUILIMHE MNPEIyCMATPUBAECT
npenocTapiieHne uHpopManuu B GpopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX
3JI0POBbs U BOCTIPUATHS UHPOPMAITUU:

JUtst Tin ¢ HapyIEHUsIMU 3PEHUS:

— B I€YaTHOU (hOpMeE YBEIIMYEHHBIM HIPUDTOM,
— B (hOpMeE JIEKTPOHHOT'O TOKYMEHTA,

— B (popMme aynuodaiina,

— B eyaTHou (hopme Ha si3bike bpaiins.

JIns u1 ¢ HapyIIEHUSIMU CITyXa:

— B IeyatHou opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUIst L ¢ HapyLIEHUSIMUA OTIOPHO-/IBUTATEIBHOTO anmnapara:
— B meyaTHoi (opwme,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

— B hopme ayauodaiina.

6.3. Kpurepuu oueHuBaHus pe3yabTAaTOB 00y4YeHUsI
OneHrBaHKE Pe3yJIbTaTOB OOYUYEHUS MPOBOIUTCS MO MATUOAIIIILHOM IIKaJIE:

OueHunBaHue pe3yabTaTOB 00yUYEHHUS MPOBOAUTCS MO NATUOAIIILHOM IIKaJe:

«OT1augHo» (5 0a/1J10B) CTAaBUTCSA NMPU COOTIOJICHUN CIICTYIONIUX YCIOBUM:

IpaMOTHOE W TPABUJIBLHOE HCIIOJIb30BAaHUE B OTBETAX MMMYHOJOTHYCCKOM,
UMMYHOTEHETUYECKON U 00IIeHAyYHON TEPMHUHOJIOTHH;

0e30mmO04YHOe  BIAJACHUE  KATETOPHAIBHBIM  ammapaToM  MEIUKO-
OMOJIOrMYECKO HAYKU;

yMeHuEe 0003HAYUTh OCHOBHBIE MPOOJIEMbl CPOPMYIUPOBAHHBIX B OMiIeTax
BOIIPOCOB;

0e301mM1004YHOe 3HaAHHE (PAKTOJIOTMYECKOTO MaTepHaa;
nucropuorpaduaeckue 3HaHUsS B paMKaxX BOIIPOCOB OWJIETa;

YMEHHE CBSI3aTh OTBET Ha BOMPOC C TEMON JUCCEPTAMOHHOTO UCCIIEIOBAHMS;
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JJOI'MYHOCTb, CBA3HOCTL OTBCTA.

«Xopoio» (4 6ansa) CTaBUTCS IPU COOJIIOICHUH CICAYIOIINX YCIOBUMN:

I'PaMOTHOE W IMPAaBUJIBHOE HCIIOJIb30BAHUE B OTBETAX MMMYHOJIOTHYECKOW,
UMMYHOT€HETUYECKOM U 00IIEHAay4YHON TEPMHUHOJIOTUN;

npo0JIeMHOE U3J10KeHUE CHOPMYIUPOBAHHBIX B OUJIETaX BOIIPOCOB,;
OTJI€TIbHbIE OLIMOKM IIPH U3JI0KEHUHU (DAKTOJIOTMYECKOr0 MaTepuaa;
HEIOJIHOTA U3JI0KEHUSI UCTOPUOTPAPUUECKUX CBEACHUN B paMKax BOIPOCOB
ousera;

YMEHUE CBSI3aTh OTBET HA BONPOC C TEMOM JUCCEPTALMOHHOTO UCCIIEIOBaHUS;
JIOTUYHOCTb, CBSI3HOCTh OTBETA.

«Y10oBJIeTBOPUTEJIBbHO» (3 0aJli1a) cTaBUTCA 34!

HEJ0CTAaTOYHOE UCI0JIb30BAHUE B OTBETAX CIELIMATIbHOW UMMYHOJOTHYECKON
U O0IIEeHay4YHO! TEPMUHOJIOTUY;

HEJ0CTAaTOYHOE BJIaJICHUE KaTerOpUaIbHBIM alnapaToM UMMYHOJOTHYECKON
HaYKH;

yMeHUE O0003HAYUTh TOJIBKO OJHY H3 MpoOjeM CPOpMYIHpPOBAHHBIX B
OuieTax BOMPOCOB;

OIIMOKU MPU U3N0KEHUH (PAKTOJIOTMUYECKOTO MaTepHana;

NOBEPXHOCTHBIE UCTOPUOTpAPHUUECKHE 3HAHUS B paMKaX BOIIPOCOB OuJeTa.

«HeynossersopurenbHo» (1-2 0aJu1a) craBures 3a:

OTCYTCTBHE B OTBETaX HEOOXOJAMMOU CHElUaTbHOW MUMMYHOJIOTUYECKON W
oOLIIEHAyYHON TEPMHUHOJIOTUH;

OMMHCATENIbHOE HW3JIOKEHHE CHOPMYITUPOBAaHHBIX B OuieTax BOIPOCOB,
HEyMEHHUE 0003HAYUTH U U3JI0KUThH MTPOOIIEMBI;

rpyObIe OMIMOKHU MPU U3JI0OKEHUHU (HAKTOIOTHIECKOTO MaTEepHaIa;

HE3HaHHE UCTOPUOTpapuu BOIPOCOB OMIIETA;

HEYMEHHME CBs3aTh OTBET Ha BOMNPOC C TEMOW JUCCEPTALMOHHOIO
WCCJICIOBAHNUS,

HapyIIeHNE JOTUYHOCTH, CBI3HOCTH OTBETA.

[Ipu npoBeneHuu MpPOUEAYPHl OLIEHUBAHUS PE3yJIbTaTOB O0y4YeHHUs

HHBAJIMAOB W JIMI[ C OTPpaHUYCHHBIMH BO3MOXXHOCTAMHU 310POBbs 110 JUCHUILIMHC
(MO,Z[yJ'IIO) obecnieunBaeTCs BBITIOJTHCHHEC CICAYIOMIUX JOIMOJTHUTCIIbHBIX
TpC6OBaHHﬁ B 3aBUCHUMOCTHU OT MHANBUAYAJIbHBIX 0COOEHHOCTEH o6yqafom14xc>1:
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a) MHCTPYKIMS TIO TOPSJIKY MPOBEACHUS MPOLEAYPHl OICHUBAHUS
NPEIOCTaBIsACTCS B JOCTYMHOM ¢opme (ycTHO, B THUCBMEHHOW Qopme, B
NUCbMEHHOW @Qopme Ha sA3blke bpailng, ycTHO € HCHOJIb30BAaHUEM YCIYT
CypJIOTIEPEBOIUNKA);

0) noctynHasi ¢dopMa TPEIOCTaBICHUS 3aJaHUN OIEHOYHBIX CPEACTB (B
neyaTHou (popme, B mevaTHol popMe YBEIUUCHHBIM IPUQPTOM, B ITe4aTHOU Popme
mpudtom bpaitng, B ¢popMe 3JIEKTPOHHOTO JTOKYMEHTA, 3a/laHHsl 3a4UTHIBAIOTCS
ACCUCTEHTOM, 3a/IaHUsI IPEIOCTABJISIOTCS C UCIIOJIH30BAHUEM CYPJIOTIEPEBO/IA);

B) JOCTyIHas (hopma MperoCTaBICHUsI OTBETOB Ha 3aJaHusl (MMCbMEHHO Ha
Oymare, HaOOp OTBETOB Ha KOMIBIOTEpPE, MHCBMEHHO Ha s3bike bpaiins, c
UCIOJIb30BAHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu HE0OX0AMMOCTH /1J11 O0YUAIOIIHUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0POBbsI M WHBAJIMIOB NPOLEAypa OLEHUBAHMS PE3YJbTaTOB OOYYEHUs 10
JTUCHUIUIMHE (MOYJII0) MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.

7. YueOHO-MeToaAuUecKoe odecneuyeHue U CIUIINHbI

CamocrosiTe/ibHasi padoTa acnupaHTOB MPOBOAUTCS B (PopMe U3YUCHUS
OTJCIbHBIX TEOPETUYECKHUX BOMPOCOB IO TMpejjlaraeMol  JuTeparype u
CaMOCTOSITEIILHOT'O PEIICHUS 3a/1a4 ¢ JATBHEHIITUM X Pa300pOM HJIH 00CYKICHUEM
Ha ayIMTOPHBIX 3aHATHIX. Bo BpeMs caMOCTOSITEIbHOM MMOJATOTOBKHA 00YyYarOIIHecs
oOecrieueHbl JOCTYNOM K 0a3aM JaHHBIX U OMOIMOTEUYHBIM (POHIIAM M TOCTYTIOM K
cetu MHTepHeT.

CamocTosiTenbHas paboTa CIOCOOCTBYET:

—  yrayOJeHUI0 U PaCIIMPECHUIO 3HAHU;

— (opmupoBaHHIO WHTEpeca K CaMOCTOSATEIBLHOMN Hay4HO-
HCCIIE0BATEIbCKOMN NeITEIBHOCTH;

—  OBJIQJICHHIO MpHEMaMU Mpoliecca MO3HAHMS U Pa3BUTHIO II03HABATEIIBHBIX
CIIOCOOHOCTENA.

CamocrosTenpHas paboTa aCmUPaHTOB KMEET OCHOBHYIO IICJIb — OOCCIICUHTh

Ka4C€CTBO IMIOATOTOBKH BLIITYCKACMBIX CIICIIUAJIMCTOB.
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Y4eOHO-MeTOAMYECKHE MATEPHUAJIBI VISl CAMOCTOSTEILHON padoThl
00y4arImxcs:

CamocrosiTenbHasi paboTa acnmupaHTa SBISIETCS TOKa3aTelieM Hay4YHOIo
MOTEHIIMaIa, YMEHUsI pabOThl C TUTEPATYPHBIMH UCTOYHUKAMHU U HOPMATUBHBIMHU
aKTaMH, MaTepUallaMUd TPAKTUKHU, CIIOCOOHOCTH acIupaHTa K CaMOCTOSITEIbBHOMY
aHaM3y MPOOJEMHBIX BOMPOCOB. OHA COCTOUT B M3YYCHHH y4eOHON U HAyYHOU
JUTEPATYPHI, B BHITIOJIHEHUN 3aIaHUM JIJIS1 CAMOCTOSATEIbHON paOOTHI.

AcniupaHThl O4YHOW (oOpMbI OOYyYEHHS UW3y4alOT W HapaOaThIBAIOT

TEOPETUUYECKUI U MPAKTUYECKUI MaTepHall 1o OOJIbIIEH YaCcTH caMoCcTosTeNbHO. Ha
Kadgeape MHUKPOOMOJIOTHMH, HMMYHOJIOTHM U 0OImel Ouojorud B  CIIHCKE
PEKOMEHJIOBAaHHOM JIUTEparyphl MPEIJIoKEH O00beM YyuyeOHOW W  HaydyHOU
JUTEPATYphl, CJEI0BaTeNbHO, ACIHPAHTy HEOOXOAMMO KakK MOXHO Yalle
oOpamiarbess K (oHIaM HaydHBIX OMONMOTEK, a TaKkkKe M K IEepUOIAYECKOU
JUTepaType, CIEOUTh 3a HOBEJIaMH B OOJIaCTH pa3BUTHS SKOHOMUKH. [lpu
U3yUYEHUU HAYyYHOU, Y4eOHOH JUTepaTypbl HEOOXOAUMO CONOCTABUTH COJIEPIKaHUE
UMEIOIIEHCS B HATMYMU JTUTEPATYPhI C MPOrpaMMON KaHJIUJATCKOTO dK3aMeHa IO
crenuaibHOCTH. B ciayyae OTCyTCTBUSI TOTO WJIM MHOTO MCTOYHHKA JUTEPATYPHI,
Heo0xonuMo oOpatuthes K ponaam Poccuiickoii rocynapcTBeHHON O0ubmmoTexu (T.
MockBa). ACNHUpaHT AOKEH MIPOBECTH TILATENBHYIO MOATOTOBUTEIBHYIO padoTYy C
HAY4YHOM JINTEPATypOi MO CBOEH CHEIUaTIbHOCTH, OCBOUTH TEOPETUUECKHE, OOIIHIE
Y YACTHOHAYYHBIE METO/IbI TIOMCKA.

Y4eObHO-MeTOMUYECKHE  MaTepuanbl IS  CaMOCTOSITENIBHOW — pabOoThI
OOy4aromuxcsl U3 YKCIa WHBAIUIOB W JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3I0POBbSI TIPEIOCTABISAIOTCS B (hOopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM HX
3I0POBbSI U BOCTIPUATUSI HHPOPMAITUH:

JIist vl ¢ HapyIIEHUSIMU 3PEHUS

— B TIe4aTHOM (hopMe yBEIMUECHHBIM MIPUPTOM,
— B (hopMe IEKTPOHHOTO JOKYMEHTA,

— B (popMme aynmodariina,

— B IeuaTHoO# ¢opme Ha si3bIke bpaiis.

JIist an ¢ HapyUIeHUsIMU CiyXa:

— B reuaTHo# dopme,
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— B hopMe IEKTPOHHOTO JOKYMEHTA.

JItst TvTT ¢ HApyIIIEHUSIMA OTIOPHO-/IBUTATEIHHOTO arapara:
— B IIe4atHo# dopme,

— B (hopMe 2IIEKTPOHHOIO JJOKYMEHTA,

— B (hopme aynunodaiiina.

OcHoBHas JuTEpaTypa

*1. ApramonoB, B. H. O6mas treopus cratuctuku [Tekct] : yueOHOE mocobdue
/ B. H. ApramoHoB .— 2-¢ u3., nepepad. u gon. — Yensounck: [M3maTenscTBo
YensOuHCKOro rocymapcTBeHHOro yuupepcureral, 2015 .— 183 c.

*2. Hoxpun, [. 0. JlabopaTopHbiii mpakTukyM mo 6uocratuctuke [Tekct] /
O. 0. Hoxpun .—  Yensabunck: M3natenbctBo  YUenssOMHCKOTO
rocyJ1apCTBEHHOro yHuBepcurera, 2018 .— 289 c.

JlonoJHUTeIbHAS JIUTEPATypa

1. 'aBpunoB, M. B . Uudopmatuka u undopmanuonusie TexHojoruu [Tekcrt]:
yueOHuk 1715 6akanaBpo / M. B. 'aBpuios, B. A. Kinumos .— 3-e 3., nepepab. u
non. — Mockaa : FOpaiit, 2013 .— 378 c.

2. Kopsiruna, 0. B. PykoBo/IcTBO K MPaKTHUECKUM 3aHATHSAM TI0 OMOJIOTHUYECKOM
CTaTUCTHKE [ DNEeKTpOHHBIN pecypc] : yueoHoe nocooue / FO. B. Kopsiruna. — Omck
: CuOMpCKUil roCyIapCTBEHHBIN YHUBEPCUTET (PU3UYECKOM KYJIBTYpPhl M CIOPTA,
2011. — 88 c.: cxem., Tab., wi. — Pexum noctyna: 3JeKTpoHHass OUOInoTEeYHAas
cuctema «YHuuepcuterckas oubnaroreka ONLINEy, Tpebyercs aBTopuzanus. —
<URL:https://biblioclub.ru/index.php?page=book&id=274605>

3. Meraopranusm. Ctpecc W amanTamus: KoJulekTuBHas MmoHorpadus / JI. .
baxapesa [u ap.] ; mox pen. A. JI. Bypmuctpooii. — Yensounck : M3gaTenbcTBO
YenssOMHCKOro rocyJapCTBEHHOT0 YHUBepcurera, 2019. — 239 c.

4.Pomanroxa, A. A. MatemaTuiueckue MOJEIN B UMMYHOJIOTHH U 3ITHIEMHOJIOTUI
WH(MEKITMOHHBIX 3a00JeBaHUl [DJIEKTPOHHBIA pecypc] : mMoHorpadus / A. A.
Pomantoxa .— Mocksa : BUHOM. Jlaboparopust 3nanuii, 2011 .— 293 ¢. — Pexxum
JIOCTYTA: AJIEKTPOHHAs OMOJMOTEYHAs] cUCTeMa «YHHUBEpPCUTETCKas OHOIMOTeKa
ONLINE», Ttpebyercs apropuzanus. — ISBN 978-5-94774-900-7. —
<URL:https://biblioclub.ru/index.php?page=book&id=468724

5. ®enorona, E. JI. MudopManMoHHbIE TEXHOJOTUM B HayKe U OOpa3OBaHUHU
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[DnexTpoHHBIH pecypc] : yaebHoe mocodre / MOCKOBCKHN HHCTUTYT 3JIEKTPOHHOM
TexHUKH. — 1. — Mocksa : U3marensckuii JJom "®OPYM", 2023. — 335 ¢c. — BO
- bakanaBpmar. — ISBN 978-5-8199-0884-6. — ISBN 978-5-16-107660-6. —
ISBN 978-5-16-015158-8. —
<URL:http://znanium.com/catalog/document?id=416001

JJeKTPOHHBbIE GOHABI U PecypChl

CpenctBoM J0OCTyna K CHUCTEME COOCTBEHHBIX SJIEKTPOHHBIX PECYpPCOB
SIBIIICTCS calT OMOIMoTeKr WWW.IID.CSU.ru. DiekTpoHHBII KaTaior o0ecrneYnBacT
MOJIHOE W OIEpaTUBHOE MPEACTaBICHHE O OMOJIMOTEYHOM (OHAE, MOBHIIIACT
KauecTBO U 3(P(HEKTUBHOCTH MOKUCKA UHPOPMALIMK — O0JIee ,5 MITH. 3alUCEN.

1. Onexmponnwii kamanoe. bubnuoepaguueckue 6azvi OaHHbIX.

Knuru, s51eKTpOHHBIE PECYPCHI, TUCCEPTALMU U aBTOpedepaThI.

2. OnexmpownHas bubauomexa.

N3manus Yenl'Y, YMK; nuccepramuu, 3ammmieHHbie B coBetax Yenl'V,
pE3epBHBIE  KOJUICKIIMH, (OHI PEAKUX KHUT, DJIEKTPOHHBIA CIPABOYHHK
«udpopmuoy, craructuueckue u3aanus Poccun u crpan CHI'.

3. PegpepamusHvie

bazer  mamaeix MHWMOH PAH, 6a3er  mamasix BUWHUWUTHU, Scopus
(http://www.scopus.com), Science (apxuB).

4. [Ilonnomexcmosyvle

baszbl nannbix quccepranuii PI'b, APBUKOH, SIGLA, HayuyHas 3j1eKTpoHHAas
oubnuorexa http://elibrary.ru, mnoxamucka Ha MOJHOTEKCTOBYIO KOJUICKIIHIO
POCCHUHCKUX Hay4dHbIX XypHaioB (20-205, 48 HaumeHOBaHMI), HU31ATEILCTB:
Taylor&Francis, Sage Publications (apxuB Hay4nbix xypHaioB); Springer, Wiley
(http://onlinelibrary.wiley.com).

5. DnexmponHo-oubIUOMEUHbLE CUCTNEMbL C BO3MONCHOCHIBIO
M0JIb30BAHUS JINIICH3NOHHBIMUA MaTEpHAIAMH U3 JTF000M TOYKH, UMEIOIIEH JOCTYI
K cetu IHTEpeHT (peructpaius U3 CeTH YHUBEPCUTETA MEPCOHATIBHOIO aKKayHTa):
YHuBEpcHUTEeTCKAS oubaroTeka OHJIAHH (www.biblioclub.ru), Jlanp
(www.e.lanbook.com).
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HNHuTepHeT-pecypcsnl

1. http://medstatistica.com/books.html
2. https://medstatistic.ru/calculators/calchi.html

JInleH3MOHHOE POrpaMMHOe o0ecnevyeHne o JUCHUILINHE (MOIYJII0)
1. MS Office365
2. LMS Moodle

3. Adobe Connect Acrobat

8. MarepuajibHO-TEXHUYECKOE 00ecIevYeHue

JIst mpoBeieHUs 3aHATHH 10 MUCcHHIUINHE «KOMMBbIOTEpHBIE TEXHOJOTHUN B
Oouosornu. MareMaTuyeckoe MOJCIUPOBAHUE OMOJIOTMYECKUX  OOBEKTOBY,
MPETyCMOTPEHHONH Y4eOHBIM IIJIJAHOM TIOATOTOBKH  aCHHUPAHTOB, HMEETCS
HeoOXomuMasi MaTepruaibHO-TEXHUYECKast 0a3a, COOTBETCTBYIOMIAS TCHCTBYIONTUM
CaHWUTApPHBIM ¥ TIPOTHUBONOXKAPHBIM TIPAaBWJIAM M HOpPMaM, OOCCIICUUBAIOIICH
MPOBEACHNE BCEX BUJIOB TCOPETHUECCKOM M TMPAKTHYECKOM ITOATOTOBKH, a TaKKe
7h(dEeKTUBHOE  BBINIOJHEHWE  BBITYCKHOW  KBaJIM(UKAIMOHHOW  pabOThI
(muccepranun):

— JIEKLIMOHHBIE AyAUTOPUH, OCHAIICHHBIE MYJIbTUMEIUWHBIMA KOMILIEKCAMU
Ha OCHOBE aHTHBaHAAIBHON TPUOYHBI;

— CHEUATN3UPOBAHHBIE KOMIIBIOTEPHBIE KJIACCHI C MOJKIIOYEHHBIM K HHUM
nepudepuitHpIM YCTPOUCTBOM U 000PYIOBAHUEM;

— METOJMYECKHE MaTepUabl JJIsl TPOBEICHUSI CAMOCTOATEIHHON pabOThI TIO
TUCIUTIIAHE.

Ha OwuonormueckoMm ¢akyiapTeTe COBMECTHO C OaKTEepHUOJIOTHYECKON
naboparopuell MUPOKONPOPUIBHOTO JIEUeOHO-MPODUIAKTUIECKOTO YUPEKISHUS
I['Kb Ne 6 co3mana VYueOnas nabopaTopuss MUKPOOHOJIOTMM M HMMYHOJIOTHU.
JlabopaTopuss MHHOBAIMOHHBIX OWOTEXHOJOTHMH (B COCTaBe JIabOpaTOpUM CIiell-
JTUCITUTIINH ), pacroioxkeHHast B kabunerax 130, 119, 117 u 114 rmaBHOTO KOpITyCa
Yenl'V. JlabopaTopun OCHaIIEHbl COBPEMEHHBIM OOOPYIOBAaHUEM: MHKPOCKOIIBI,
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obopynoBanue g amtenbcnenuduueckort I[P wu  real-time  TILIP,
UMMYHO(PEPMEHTHOTO aHaM3a M JJIeKTpodope3a, B HHUX  BBITOJHIIOTCS

HCCIICIOBaHUST 110 MJACHTH(UKAIIMA MHUKPOOPTaHM3MOB, POJH B IIaTOreHe3e
MH(EKIHI, TCHETUKE W YKOJIOTHH MHUKPOOPTaHHU3MOB, TI0 OIICHKE CTPYKTYPhI T€HOB
YeJIoBeKa, OLICHKEe MUKpoOroma u MmeTabosioma. B JlaboparopHom kopmyce Yenl'yY
CO3/laHbl y4YeOHBbIE KOMHATBI 1O THCTOJOTMM W 3MOpPHUOJIOTHM, OCHAIICHHBIC

COBPCMCHHBIM 060py,I[OBaHI/I€M.
yHI/IBepCI/ITeT paciojaract KOMIIbIOTCPHBIMH KJIaCCaMU, O6T>€III/IH€HHBIMI/I B

JIOKAJIbHYIO CCTb,

BBIXOJIOM B I/IHTCpHCT, OCHAaIICHHBIMU  COBPCMCHHBIMU

BBICOKOITPOM3BOJIUTEIBHBIMU  KOMIIbIOTEpaMu. [lomnep:kuBaercss CcOOCTBEHHBIN

caiit: http://csu.ru.

JUist monydyeHust BbIcIIEro oOpa3oBaHMS MO IpOrpaMmaM ACIHPAHTYPbI
WHBAIMIAMU W JIMI[AMA C OTIPAHMYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbS B
HUBEPCUTETE UMEIOTCS Ay JUTOPUH, OCHAILIEHHBIE CIEAYIOIIMM 000pY10OBAHUEM:

Haszpanue kabunera

Ob6opynoBanue

Tudnorexunueckas
ayauTopusi, KaOUHeT
A-28 MEepBOro
y4eOHOro Kopmyca

Tudnorexunyeckue cpeacTpa: OpalIeBCKUN KOMIBIOTEP C JUCIUIEEM U
IPUHTEPOM, TU(IOKOMIUIEKC «UMTarolas MallnHa», TeJIeBU3UOHHOE
YBEJIMUYMBAIOIIEE YCTPOWCTBO, TU(IOMATHUTONBI KacceTHble (3 mT.) H
uudpossie AUKTO(OHBI (6 mIT.). CriennaabHOE TPOrpaMMHOE 00ecrieueHne:
nporpamMma  pedeBoil  HaBuramuum JAWS, pedeBble  CHHTE3aTOPHI
(«roBOpsiIIasl MbIIIbY), SKPAHHBIE JIYTIBIL.

kabunet A-27
NEPBOTO Y4eOHOTO
KopIiyca

Cypnorexnuueckas |Paguoknacc “Coner-P” (Ha 6 yenoBek), MporpaMMHUpYEMbIE CIIyXOBbIE
ayauTopusi, KaOMHeT |anmnapatsl (6 MIT.) UHAMBUYaTbHOTO MOJIb30BAHUS C YCTPOWCTBOM 3aJ[aHUs
A-27 MIEPBOTO | pexuMa paboThl Ha KOMIIBIOTEPE, ayTNOTEXHUKA.

y4eOHOro Kopmyca

Aynutopus KommbroTepHblil Kilacc Ha 2 MecT, WHTepakTuBHas jaocka ActiveBoard c
aJlalTHBHBIX CUCTEMOM  TOJIOCOBaHMs, aKyCTUYECKHMH  YCWIMTENb M  KOJIOHKH,
MH(OPMALIMOHHBIX  |MYJIBTUMEAUNHBINA MIPOEKTOP, TEIEBU30P, BUIEOMArHUTOPOH, YCTPOMCTBO
TEXHOJIOTHH, BugeokoHdpepenicaszun VCON HD3000.

Bce

YKa3aHHbIE

IUCIUATUINHBI

B Hacrosmielr pabodedt mporpamme

MCTOIMYCCKOC U TCXHUYCCKOC oOecnieueHue yqeGHoro nponecca ajisd NHBAJIMIAOB U

JULl C

OIrpaHUYCHHBIMHA

BO3MOXHOCTAMHU MpeAOCTaBJIACTCA

300POBbA

PernonajibHbIM yueOHO-HAYYHBIM LIEHTPOM MHKJIFO3UBHOTO oOpa3zoBanus Yenl'V.
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Hayunas cnenmansaocts — 3.2.7. UMMmyHONOTHS
HanpasnenHocts (mpoduis) — UMMyHONOTHS
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9. MeToanueckne yKazaHus sl 00y4alONIUXCs M0 OCBOEHHUIO TUCHUILIMHBI
(MoayJin)

Hnst  Hambonee H(PGEKTUBHOTO JOCTIKEHUS pe3yjbTaTa U3YYCHUS
TuCHUIUIMHBL  «KOMITBIOTEpHBIE TEXHOJIOTMU B Ouonoruu. MaremaTudeckoe
MOJICIUPOBAaHUE OMOJOTUYECKUX OOBEKTOB» AaCHUPAHT JIOJDKEH HE TOJBKO
WCIIPABHO IMOCEHIATh JICKIMOHHBIE W NPAKTUYECKUE 3aHSITUS, HO U yCBauWBaTh
uH(dOpMaIMIO, MOTYyYaeMyl0 Ha BCEX BHUJAX 3aHSATUN, aKTUBHO Yy4acTBOBATh B
JIMCKYCCHSIX U MOJATOTOBKE pedepaToB Mo 3aJaHHBIM TeMaM. [Ipu BOSHUKHOBEHUU
BOIIPOCOB, BO3HMKAIOIIMX B IPOILIECCE OCBOEHUS HOBOIO Marepuania, aClUpaHT
00s3aTENBHO JOJKEH 00paIIaThes 3a UX Pa3bICHEHUEM K ITPENOIaBATEIIO.
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