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[Tporpamma mo nucuurinHe «KoMmnbloTepHble TeXHOIOTUK B Gnosnorun. Ma-
TEeMaTH4YeCKOe MOJEIMPOBaHUe OMOJIOTHYECKUX 0OBEKTOB» COCTABIEHA B COOTBET-
CTBHH C MAaCMOPTOM HAyYHOU CHEeUaNbHOCTH 3.2.7. AJIeproyiorus ¥ UMMYHOJIOTHS
U GemepalbHBIMH TOCYIapCTBEeHHBIMU TpeOoBaHUsIMU (YpOBEHb OOpa30BaHU:
BBICIIICe 00pa30BaHMe - IMOATOTOBKA KaJpOB BBICIIEH KBaTU(UKALINK), YTBEPKIEH-
HBIMU TIpHKa30M MUHHCTepCTBa HayKd W Bbiciiero odpaszoBanus Poccuiickoin @e-
nepauuu ot 20 oktsi6pst 2021 roma Ne 951.

Pa3zpaboTtuuku nporpaMmsl:

JloueHT xadenpsl MUKPOOHOIIOTHH, \
UMMYHOJIOTUU U 0011el OUOJIoruu,

KaH. Ouos. HayK J1.FO. Hoxpun

[Iporpamma onoOpeHa Ha 3acenanuu kKadenpsl MUKpPOOMOIOTUH, UMMYHOJIOTHU H
oOwre#t 6uosorun ot «21» anpens 2023 r., mpotokoa Ne 9.

IIporpamma yTBeprkJeHa Ha 3aceJaHuU YUEeHOro coBeTta OMoJIoruueckoro Gaxkyibre-
Ta oT «21» anpens 2023 r., npotokos Ne 9.
CormnacoBaHo

Jlexan Ouonorudeckoro ¢akyiabTeTa

3aBenyrouuii kageapoil MUKpOOHUOIOrUH,
UMMYHOJIOTHH M 0o01el 6uonoruu

3aBeAyIOIIUI OTAEJIOM aCIIUPAHTYPBI
U JOKTOPAHTYpPHI \ @ i H.B. boukapesa
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AHHOTAIUS POTPAMMBI

Jucummaa « KOMOBIOTEPHBIE TEXHONIOTMHU B OMONOruu. MareMarnyeckoe Mojie-
JUPOBaHKE OMOJIOTMYECKUX OOBEKTOBY SBIISICTCS AMCIUILUIMHON 1O BBIOOPY, HEOO-
xoauma s (POPMUPOBAHMS HAYYHOTO Kpyro3opa Oyaylmx acnupantoB. [lpm
W3YYCHUW JAHHOH AUCLMILIMHBI PACCMATPUBAIOTCS CICAYIOIIAE BONPOCHL 3HAYe-
HUE MH(QOPMALIMOHHBIX TEXHOJIOTUI B HAYYHOW W 00pa3oBarenbHbIX cdepax, An-
napatHoe odecneyeHne OBM, TeHneHun ero pa3sutus, Beoa u popmanuzanus.
XpaHeHHE Hay4yHBIX JaHHBIX. [IporpammHoe obecnedyeHue, YriyOJIeHHOE U3yde-
HUE BO3MOYKHOCTEH TEKCTOBBIX PEIAKTOPOB M AJICKTPOHHBIX Tabmuu. basel u Oan-
KW JaHHBIX, KOMIBIOTEPHBIE CETH U TeJIEKOMMYHHKaMKU. MH(popMannonHnas 0e3-
OMAaCHOCTh, ba30BbIE MOHATHS CTATUCTHYECKOTO OUEHMBaHMWs, (CrarmcTuyeckas
npoBepka runote3, CrtaTucTuueckuii kputepuil, OnucarenbHas cTaTucTuka, [lpe-
0o0pa3oBaHME IIKaJIbl B AHAW3€ NAaHHBIX, BHIOOPOUYHBIE CPABHEHUS Uil CIIydas
ABYX rpynn, BelOOpOUYHBIE CpaBHEHUS IS ciaydasi TpEX U OoJiee rpynn U OJHOTO
neicTByroniero pakropa, BeiOopouHbie CpaBHEHHS UIS CIIy4as HECKOIbKUX JEH-
cTByrOIMX (pakTopoB, AHanM3 cBs3eil. Koppensuusa u acconuanus, AHaju3 3aBu-
cumocTei. JInnelnas perpeccus, Ananus 3asucuMocteil. Henuuelinas perpeccus,
Hekotopeie cnennduueckne 3anaun B OMOJOTMYECKUX MCCIIEA0BaHMIX, MHOr0-
MEPHBIE METOJBI PA3BECIOYHOTO aHAIW3a AaHHBIX, [[MaHMpOBaHWE HAYYHOrO WC-
CJICTIOBAHMSI.

Kypc coctont u3 neKUMOHHBIX M TPAKTUYECKHUX 3aHATHIA. Ha npakTnueckux 3aHs-
TUSAX TMPOXOANUT JEMOHCTPALM NPEMOAABATEIEM NOIXOA0B OMOJOTMYECKOH CTa-
TUCTHKH.

1. Ilesiu 1 3a1a4M OCBOCHUS TMCLHHUIJIHHBI.
Henan aucUMNIMHBI - OCBOCHHE COBPEMEHHBIX METOJOB M MPOrPaMM aHaIM3a
pPE3YJABTATOB MCCIECAOBAHMM M CTATHCTUYECKOM OOpabOTKM NpH  MOMOLIM
NEPCOHATBHBIX KOMITBIOTEPOB B PA3JIMUHBIX HAMPABICHUSX HAYYHOH palboThI.
3agaum AMCUHILIHHBI
1. OpnageHre OCHOBHBIMH MPUEMAMM PadOTHI ¢ TPOrPAMMHBIMH MPOIYKTaMHU,
WCMOJIb3YEMBIMHU B PA3JIMYHBIX 001ACTIX HAYYHOU PabOTHI.
2. I3ydeHne TEOPeTUYECKUX OCHOB OMOJIOTMYECKON CTAaTUCTUKHY.
3. OCBOECHME MPUEMOB KOMITBIOTEPHOI rpaduku, 00pabOTKH U BU3YyAIA3ALUH
SKCIEPUMEHTATLHBIX MATEPUAJIOB.
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2. MecTO AMCHUILIHHBI B CTPYKTYpe 00pa30BaTe/IbHOH IPOrpaMMbl

JucnunnuHa «KoMNObIOTEpHBIE TEXHOJOTUM B OMOJIOrMH. MareMaTudeckoe
MOJIETIMPOBAHUE OMOJIOTMUYECKUX OOBEKTOBY sIBIsIETCS 00s3arenbHOM. [Ipenonasa-
HUE JUCIUIUTMHBI OCYUIECTBIISIETCS HA MEPBOM Kypce (2 cemectp). OOmias Tpyao-
€MKOCTbh JIMCUUIIJIMHBI, B TOM YKCJIE M MPOMEXKYTOYHASI aTTeCTalus, COCTaBsSET 2
3QUETHBIX €AMHALY 72 4acOB, U3 HAUX KOHTAKTHAs padoTa C MPenoaaBareiaeM COCTaB-
aset - 0,5 3aueTHBIX eAMHULY 18 4acoB (neknmu — 6 4acoB, MpakThyeckue — 12 ya-
COB), camocTosTeNbHas padota — 1,47 3aueTHbIX eauHuly/53 yaca, KoHTposib — 0,03
3a4ETHBIX eIMHuUIl/ 1 yac.

JUis  yCBOEHMsSI JMCLMIUIMHBL OOy4YaeMbli JOJDKEH oOmagaTe 0Oa3oBOM
TEOPETUYECKONW U MPAKTUYECKON MOJTOTOBKOM B 00JIACTH BBICHIEH MaTEMATUKH U
UHQOpPMATUKA W HABbIKAMHU BJIAJICHUS COBPEMECHHBIMU BBIYMCIUTEIbHBIMHA
cpeactBamu. OOyvaeMblid 1OJDKEH 00J1a1aTh HABBIKAMU BIIAJICHUS TEPCOHATbHBIM
KOMIIbIOTEPOM M paboThl B makete MS Office, a Takke BIaAeTh OCHOBHBIMHU
MOHATUSAMU OMOJIOTUYECKONW CTATUCTUKH.

Jucnunnuaa «KoMNObIOTEpHBIE TEXHOJOTUM B OMOJIOrMH. MareMaTudeckoe
MOJIETIMPOBAHUE OMOJIOTHUECKUX OOBEKTOB» MPU3BaHa MOMOYb ACUPAHTaM OBJIA-
JIETh HABBIKAMHW WM 3HAHWSIMH, HEOOXOAUMBIMM ISl MOJATOTOBKM K KaHJAMAATCKOMY
SK3aMEHY, BBIMOTHEHHS HAYYHO-UCCIIEA0BATENBCKONH PA0OThI, BKIKOYAs BBIMOIHE-
HHUE KaHIUAATCKON TUCCEPTALAN.

Tpeﬁosaﬂnﬂ K «BXOAHBIM)» 3HAHUSIM, YMCHHUSAM H ONbITY A€ATC/JILHOCTH 06yqalo1uer0cs1,
H606X02_]I/1Mble NpH U3YYCHUH NHCIHUILIHHDbI

3uarn Ymern Baaaers

OCHOBHBIE METONBl HAyYHO- | BBIAENSTh M CHUCTEMAaTHU3MPOBAThH | HABbIKaMU cOopa, o0pabot-
UCCJIeZIOBATEIbCKOM NesiTeNb- | OCHOBHbIE MIEM B HAyYHbIX | KM, aHAJIU3a U CHCTEMAaTH3a-
HOCTH TEKCTax; KPUTUYECKU OLEHHMBATH | MKW WH(POpPMAIUH MO TeMe
JTIOOYI0 TOCTYMAKOINyr0 HWH(OP- | UCCIIEAOBAHUS,  HABBIKAMU
MAaLMI0 BHE 3aBUCHMOCTH OT HC- | BBIOOpa METOZOB M CPEACTB
TOYHMKA; M30eraThb aBTOMATHue- | PeLIeHUs] 3a7ad HCCIeq0Ba-
CKOTO TIPUMEHEHHUST CTAaHIAPTHBIX | HHUSI

dbopMyn M TpPUEMOB TpU pere-
HUHM 337124
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OCHOBHbBIE TMOHSTHS W OHOJIO-
TMYECKOH CTaTUCTHKH, BBIC-
el MareMaTuku u HUHQPOP-
MaTHKH

pabotatp 3a
KOMIIBIOTEPOM B YaCTHOCTH B
nakere MS Office, ucrnoap3oBath
NPOCTEHIIINe MPUEMbI K aHATU3Y
OHOJIOrMYeCKHX JaHHbIX

NnEPCOHAJIIbHBIM

0a30BOI TEOpPETHUECKOH U
MIPAKTUYECKOW MOATOTOBKOHN
B obOyacTtu BbICIIEH Marema-
TUKA U HUHPOpPMATUKH, OHO-
JIOTUYECKON CTAaTUCTHUKH.

3. TpeGoBanusi K pe3yIbTaTaM OCBOCHHS COACPKAHUS THCUUILIHHbBI

Pe3yabTaThl 00yueHHs1 M0 AHMCHHILIHHE

3HarTh:

TEOPETUYECKHE OCHOBBI OMOJIOTHYECKON CTATHCTUKH

NPUHLHIB YCTPOHCTBA COBPEMEHHBIX KOMITBIOTEPOB, WMETh IOHSATHE O
MPOTrPaMMHOM OOECTIEYeHHH, OCHOBBI TEOPUH HH(POPMALHU

YMmerh:

ITIOJIB30BATHCA COBpeMeHHbIMI/I METOOaMu OI'II/ICaTe.]'IbHOI\/'Ij Ka‘{eCTBeHHOfI " KO-
JMYECTBEHHOW OWOJIOTHYECKON CTATUCTUKH, MHOTO(AKTOPHBIMH METONAMHU
aHAIN3a OMOJIOTMYECKUX JAHHBIX

UCTIONIb30BaTh MAaTEMATHYECKUI ammapaT W MporpaMMHOe oOecreueHHe ISt
aBTOMATH3aLUN SKCIIEPUMEHTA, XPAHEHHs, aHAJIM3a M MPEICTaBIeHUs OHOJI0-
rudeckoi nHdopmarmm

Baagers:

COBPCMEHHBIMU ME€TOHaMHU aHAJIH3a SKCIEPHUMEHTAJBbHBIX HAHHBIX B obOmactu
HUMMYHOJIOTUH

MpreMaMU TBOPYECKOTO TOAXOMAA K aHAJU3y U Mepenadye OUONIOTUYECKON HMH-
(hopMalK C UCTIOTB30BAHIEM KOMITBIOTEPHBIX TEXHOJOTHH

4. CTpyKTypa H coaepKRaHNe THCUUILUIHHbI

4.1 CTpykTypa TACHMUIUIUHBI

Bun pabotsr 1 2 CeMeCTp3 1 Bcero

O01mast TpyI0EMKOCTb, aKaJl. 4aCoOB - 72 - - 72
KonraktHas padota: - 18 - - 18
Jlexmum, akaz. 4acoB - 6 - - 6
IIpakTrueckue (CEeMUHAPHI), aKaJ. YaCOB - 12 - - 12
JlabopaTopHble pabOTHI, aKaa. 4acoB - - -
CamoctositenpHast paboTa, akajl. 4acoB - 53 - - 53
KonTpone - 1 - - 1
Bun xoHTpONS (324€T, SK3aMEH) 3a4er ¢

OLIEHKOU
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4.2. Conepkanue pa3AacyioB TUCIUTIINHEBI
Ne HaumenoBanue KommuecTBo yacos ®opma
pas paszacia Bcero Konrakras paboTa Camocros TCKyINETOo
i: Jlexumu | Tlpakriue JIa6. Kourpo | TC/IbHAL KOHTPOA
CKHE, paboTsI ™ pabora
CEMHHAPBI
TECTHPO-
BaHUE
Pasnen 1. BXOJITHOTO
1 KomnerorepHsie 12 2 4 6 YPOBHSI
TEXHOJIOTHH. KOH-
TPOJIbHAS
pabora
Paznen 2. OcHoBBI cobeceno-
OHONIOrMYeCKOM BaHHE,
) CTaTUCTHKH U 00- 4 4 3 12 pedepar
pabotku  Ouono-
TUYECKHUX JTAHHBIX
3 Kontposib 36 1 35
Hroro: 72 6 12 53
Ne
HaumenoBaHnue
pas Conepsxanue pasznena
paznmena
nena
3Hauernne MHGOPMALMOHHBIX TEXHOJOTMH B HAay4HOW U 0OpaszoBa-
TenbHBIX cepax. AmmapatHoe obecriedennie IBM, TeHmeHLIMH ero
pa3Butus. [Ipuembr 3¢p(HEeKTHBHOTO BBITIOJHEHHSI MOJIb30BATEIBCKUX
3a1a4 B COBPEMEHHBIX OINEPALMOHHBIX cucTeMax. Bmox u gopmanu-
3anus. XpaHeHNUEe HayYHBIX TAHHBIX: TOIXObI, METOIBL.
Paznen 1. [Iporpammuoe obecniedenue. CrieHapuu (Script) Kak CpeacTBO aBTO-
1 KomnboTepHbie | MaTH3aLMM CUCTEMHBIX M MPUKIATHBIX 3amad. [IporpamMmHoe obec-
TeXHOJIOTHH. NeueHHe, UCTIONb3YeMOe JIUTsl aHAIN3a HAYYHBIX JaHHBIX.
YrayOneHHOe U3y4YeHHE BO3MOJKHOCTEH TEKCTOBBIX PENAKTOPOB U
3NEeKTPOHHBIX TaOmuu. ba3bl u 6ankn naHHbIX. Pa3zpaborka Guomnoru-
yeckux 0Oa3 mannbix. Cepsucet UHTeprner. MHpopmaimonnas 06e3-
omacHOCTh. [loHsiTe 00 MH(OPMAIMOHHONW OE30TacCHOCTH, OCHOB-
HbIC TPUHIINIBI 3aIUTH HHOOPMAIIHH.
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ba3oBrle MOHTHSI CTATUCTUYECKOTO OLleHHBaHus. CTaTucTHyeckas
npoBepka runote3. bazoBble MOHATHS CTATUCTUYECKOTO OLIEHUBAHMSI.
Pa3znen 2. OcHo- | CraTtuctudeckas nposepka runores. CTaTUCTUYECKUI KPUTEPHIL.

Bbl Ouosoruue- | OnucarenpHast CTATUCTHKA. BhIOOpOUHBIE CpaBHEHUS IS CITy4ast
CKOil craTucTH- | ABYX rpyni. BeibopouHsle cpaBHeHMs 1151 ciiydasi TpEX U Oosee

2z KH M 00pa0O0TKH | TPYNII U ONHOTO AeHcTByromEero pakropa. Beibopounsie cpaBHEHUs
OMOJIOrMYeCKHX | JUIS CITy4asi HeCKOJIBbKUX MEHCTBYIOMUX (PakTOpoB. AHAJH3 CBSI3EH.
AAHHBIX Koppensius u accormanmsi. Ananu3 3aBucuMocTteil. JInnetinas pe-

rpeccusi. AHanu3 3aBucumocteil. Henunelinas perpeccust. MHoro-
MEPHBIC METOABI PA3BEAOYHOIO aHaInu3a JaHHBIX. HJ’IaHI/IpOBaHI/Ie
HAY4YHOI'O UCCJIEAOBAHUS

5. O0pa3oBare/ibHbIC TEXHOJIOTHI

- MH(}OPMALMOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTHH,

- HMCCJIEIOBATENILCKUE METOMBI B O0YUEHWH,

- WHTEPAKTUBHBIC TEXHOJIOTHH,

- NPUMEHEHHUE HOBBIX METOAOB OOYUYEHUS, CBA3AHHBIX C MCIOJIb30BAHUEM
BO3MOKHOCTEH BUPTYaTbHON MHPOPMALIMOHHOW cpeabl (MyJIbTUMENUHHBIE TEX-
HOJIOTHH ).

B cooTBeTCTBUM C YTBEPKICHHON OCHOBHOW 0Opa30BATEIBHON MPOTpaM-
MO TIO0 HAy4HOU cnenuanbHOCTH 3.2.7. AJJIEProJioruss ¥ WMMYHOJIOTHS
(HampaBiICHHOCTh (MPOoQuIib) - AJIJIEProJoruss U MUMMYHOJIOTHsSI) MPOrpaMMa
IUCHUTIINHBL «KOMIBIOTEPHBIE TEXHOJOTUM B OMOJOTHU. MaremaTtnyeckoe Mo-
JEMPOBAHNE OMOJOTUYECKMX OOBEKTOB» MPEAYyCMATPUBAET IIMPOKOE MCHOJIb-
30BaHKE B YUYEOHOM MPOLIECCE AKTUBHBIX U MHTCPAKTUBHBIX (POPM MPOBEACHUS
3aHIATHANA B COYETAHWUM C BHEAYIMTOPHOU paboTOM ¢ e (POPMUPOBAHUS U Pa3-
BUTHUSL MPO(PECCHOHATTBHBIX HABBIKOB Y 00yvarommxcs. DPPEKTUBHOCTh MPUME-
HEHUSI MHTEPAKTUBHBIX (POpM 00y4eHHUs 00ECEYMBACTCS PealIM3ALUECH CIETy -
IAX YCIIOBUN:

- CO3/IaHUE AUAIOTMYECKOTO MPOCTPAHCTBA B OpraHM3alu y4eOHOro mpo-
1ecca;

- UCMOJb30BAHUE MPHUHLIMIIOB COLMAIBHO-MICUXOJIOTHYECKOT0 OOyYEHHUs B
y4€OHOW U HAYYHOH ACATENBHOCTH,

- (hOpMHUPOBAHKE TCHXOJOTUYECKOH TOTOBHOCTH MpENMoOAaBareyic K Wc-
NOJIb30BAHUI0 MHTEPAKTUBHBIX (OpPM OOYUYCHHsI, HAMPABJIICHHBIX HA PA3BUTHE
BHYTPEHHEN aKTUBHOCTH aCIIMPAHTA U JOCTHXKEHUS psAaa BaXHEHIINX oOpa3oBa-
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MHWHOBPHAYKH POCCHHU
(@\))} DeaepanbHOE TOCY JAPCTBCHHOE OFOVKETHOE 00PAa30BaTEIbHOS YUPEIKICHUE BBICIIIET0 00pa30BaHus
«YensOnnckui rocymapcreeHHbIl yHuBepcuTer» (PIBOY BO «Yenl 'V»)

Buosiornuecknii paxyasrer
Kadeapa Mukpo0uoorum, IMMYHOJIOTHH H 001el 010JI0THH

Pabouas mporpamma qucuuIumaHb! (Moxy ) 2.1.2.2 « KOMIBIOTCPHBIC TCXHOIOTHH B OHOIOTHH. MaTeMaTHICCKOC
MO/ICTHPOBAHHE OHOTOTHIECKIX OOBEKTOBY
Hayunas cnenmansHocTs — 3.2.7. ANIeproiaorns 1 HMMYHOJIOTHS
HanpasnerrocTs (po(huis) — ANIeproxorusi # HMMYHOJIOTHS

Bepcusa qoxymenra - 1 Crp. 8 u3 26 Iepssrii 3Kx3eMIITAP KOITHA Ne

TEJILHBIX LIEJICH: CTUMYJIMPOBAHUC MOTHUBAIIMK WU MHTCPCCA B obnactu HMMYHO-
JIOTUYECKOU HAayYKH, IIOBBLIIICHHUC YPOBHA AKTHUBHOCTH KW CaMOCTOATCIIbHOCTH
Hay‘{HO-HCCHeI[OBaTeHBCKOﬁ pa6OTBI; Pa3BUTHUC HABLIKOB aHAIn34d, KPUTUYHOCTH
MBIIJICHW A, Hay‘{HOﬁ KOMMYHHMKAIIUH.

6. OneHoO4YHBIC CPeACTBA /ISl TEKYHIEr0o KOHTPOJIS YCIIEBACMOCTH H MPO-
MEKYTOYHOM aTTecTaluu

6.1. Ilacnopt poHAA OLEHOYHBIX CPEACTB MO AucHUILUIHHE «KoMnbOTEp-
HbIC TEXHOJIOTHH B OMoorun. MaremMarudeckoe MOAeTHPOBaHNEe ONMOJIOTHYe-
CKHX 00BbEKTOB»

Kontponupyemsie paznenst HaumeHnosaHnue
PesynbraTer o0yueHus
JUCLUTIHBI OLICHOYHOI'O CPEACTBA

1 3HaTh: mHpuHUUNBl ycTpoiictBa | CobecenoBanue
COBPEMEHHBIX  KOMIIBIOTEPOB,
UMETh MOHITHE O MPOTPAMMHOM
o0ecrieueHnH, OCHOBBI TEOPHUHU
uHpopMauny,;

yMeTb: HCIIONB30BATh MaTeMa-
THUYECKUH ammapaTr U nporpamm-
Pasnen 1. KomnerotepHsbie HOe o0ecrieueHue st aBTOMATH-
TEXHOJIOTUH. 3alMU SKCIIEPUMEHTA, XPAHEHUs],
aHaIM3a W TIpencTaBiIeHus] OHo-
JOrHYecKor HHpopMaLum;
BJaJeTh: IPUEMAMH TBOPUYECKO-
ro NnoAxoja K aHanusy W Iepe-
nave Oumonormyeckod uHpopma-
UM C HCTOJb30BAHUEM KOMITb-
FOTE€PHBIX TEXHOJIOTUH

2 3HATB: Teopernueckne OCHOBBI | CobecemoBaHue, pe-
OHOJIOrMYeCKO CTATUCTUKM; (depar, KOHCIIEKT, pe-
YMeTb: TIOJb30BaTbCsl COBpE- | LIEHHE CUTYaLMOH-
MEHHBIMH  METOJAMH  ONHCA- | HbIX 3a7a4

TEJIbHOW, Ka4ECTBEHHON U KOJIH-
4eCTBEHHOM OHOIOrHYECKOM
CTaTHCTUKH, MHOTO(AKTOPHBIMU
MEeTOAaMH aHanu3a OuoJoruye-
CKUX TaHHBIX,

BJIAJeTh: COBPEMEHHBIMU METO-

Pasnmen 2. OcHOBBI OHONIOrU-
YeCKOW CTaTUCTUKH u obpa-
00TKH OHMOJIOTHYECKHX [1aH-
HBIX
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