[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: Coipos Uropb AHaTonbeBmY CTEPHI/ITAMAKCKI/Iﬁ OUIINAIL

Rlomkrocty: upe 'O TOCYOAPCTBEHHOI'O BIOJIDKETHOI'O OBPA3OBATEJIBHOI'O
fara ”0””“‘3“”"@&%%% g YUPEXJIEHUSI BBICILIET'O OBPA3OBAHUS

YHUKanbHbI MPOrpaMMHbIA KIKOY:

b683afeb64d7e9764175886ci9626a1 ¥ RMMCKIN YHUBEPCUTET HAVKI M TEXHOJIOT My

®dakynbTeT Ecmecmeennonayunuiii

Kadenpa buonozuu

PaGouyas nporpamMma qucuunJInHbI (MOIYJIs1)

JTUCLUTIINHA b1.B.07 Buomempusn

4acTh, GopMUpyeMas yYaCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHU

Hanpasnenue
06.03.01 Buonozusa
KO HAaMMCHOBAaHUC HAIIPABJICHUA
[Iporpamma

Buomexnonozusa u ouomeounyuna

®opma 00yueHust
OuHo-3a04HAaA

s mocTynuBIIMX Ha 0O0y4YEeHHE B
2023 1.

PazpaboTunk (cocTaBUTEH)
Kano. 0uo. HayK, 0oyenm
Yayc b. 10.

y4eHas CTeNeHb, TOMKHOCTh, DO

Crepnuramak 2023



1. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH s M0 JUCHUIINHE, COOTHECEHHBIX €
YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOM MpOrpaMMe HHAUKATOPAMU JO0CTHXKEHHU S
I 0Y 0 1 (S ) 3 01070 O 3

2. lenn 1 MecTO AMCHHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrPaAMMBI ........ 3

3. O0beM JUCUMIIMHBI (MOXYJIS]) B 3a4€THBIX eIMHUIAX ¢ YKa3aHUEeM KOJIUYeCcTBa
aKajgeMHYecKHX WJINM ACTPOHOMHYECKHUX YACOB, BbIIeJI€HHbIX HA KOHTAKTHYIO padoTy
00y4arouuXcH ¢ npenogaBaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO
PACOTY OOYUAROIIIMIXCS ....ceenvveirieneeenteesitesteesiee e st e saee s st e saae e st e saseesneesaneesseesane e reesaneesseesneesnnesaneennns 4

4. Coneprkanue IMCUUILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX YaCOB U BHU/I0B Y4eOHBIX
T )¢ 0 4 U 7 17 (PO UUUPPP PP 4

4.1. Pa3nenbl TUCIUIUTHHEI B TPYAOEMKOCTD T10 BHJIaM y4eOHBIX 3aHATHI (B
AKATIEMHIUECKIIX TACAX ) +uuveeuvrerureenseensseenseesneesseesstesseesseesseeasseessessnseesseeanseesseesnsesssessnseesseesnses 4

4.2. ConeprkaHue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 PA3AETAM (TEMAM) c..eeenveenereanrennnes 5

5. Y4eOHO-MeTOoaMYeCKOE 00ecnievyeHHe I CAMOCTOSATEIbHOM padoThl 00yYaOIIUXCS 110
AMCHMIITTHHE (MOLYJITEO) ...ceeiiuitiieeeiiiteeesaiteteseaseteessauseeeesaamseeeesaassteessannseeesaansseeessanseeeesansaeeessnnneeesan 6

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieueHrue TUCHUILIMHBI (MOAYJIS) .......... 8
6.1. [lepeuens yueOHOM TUTEpATYPbl, HEOOXOAUMOM 711 OCBOEHUS TUCHUUIUIHHBI (MOTYIs1)8

6.2. [lepeueHb AIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM, COBPEMEHHBIX MPO(ECCHOHATBHBIX
0a3 TaHHBIX U UHOOPMAITMOHHBIX CITPABOUHBIX CHCTEM ....eeerureeeureearreessreesnneesiseeessseessnseesnns 9

6.3. [lepeueHb TUIIEH3MOHHOTO ¥ CBOOOTHO PACIIPOCTPAHSIEMOTO MIPOTPAMMHOTO
o0ecreueHust, B TOM YHUCJI€ OTEYECTBEHHOTO TTPOUBBOACTBA «.eeeeuvreerurreerrreenrreesneeesiseessneens 10

7. MaTtepuajibHO-TeXHUYeCKas 6a3a, He0OXoAUMAs ISl OCYIIECTBIeHHs 00Pa30BaTeILHOIO
MPOLECCA MO JUCHHMIIITHHE (MOIYIIED) .....vviiiiiiiiiieeiieeeiiteeesiteeesteesseeesaseeesneeessneeesneessareeesneesnns 10



1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIETeHIIM A

®opmupyemast

KOMIIeTeHIHS (C yKa3aHHeM
KO0/12)

I1K-1. CmocobeH mpoBoAUTh
MIPUKJIAIHBIC UCCIIECOBAHUS B
obsactu pa3paboTKu U
YCOBEPILIEHCTBOBAHUS
JIEKapCTBEHHBIX CPEJICTB
(CUHTETHYECKHUX,
OMOJIOTUYECKHX,
OMOTEXHOJIOTHICCKUX,
MIPUPOPOTHOTO
MIPOUCXOKICHHS )

Ko u HaumeHOBaHUe
HHIMKATOPA J0CTUKEHU S

KOMIeTeHIUH
IIK-1.1. IIpoBenenue
MIPHUKJIATHBIX UCCIICIOBAHHI B
obsactu pa3paboTKu
JICKaPCTBEHHBIX CPEJICTB
(CUHTETHYeCKUX,
OMOJIOTHYCCKUX,
OMOTEXHOJIOTHYECKHUX,
IIPUPOIHOTO IPOUCXOKICHU)

Pe3yabTaThl 00yueHus no
JMCHUIINHE (MOIYJII0)

OO0yuaromuiics T0KEH:
MIPOBOJUTH TMPHUKJIAIHEIC
OMOMETpUUYECKHE
HCCIeAOBaHUS B 00J1aCTH
pa3pabOTKH JIEKapCTBEHHBIX
CpencTB (CUHTETHUYECKUX,
OMOJIOTUYECKHUX,
OHMOTEXHOJIOTHYCCKUX,
MPUPOTHOTO TIPOUCXOKICHUS )

I1K-1.2. I[IpoBenenue
MPUKJIAHBIX UCCIICIOBAHUM B
00J1acTH YCOBEPIICHCTBOBAHUS
JIEKApCTBEHHBIX CPEJICTB
(CHHTETHUYECKUX,
OMOJOTHYCCKUX,
OMOTEXHOJIOTHYECKUX,
MIPUPOTHOTO TIPOUCXOKICHUS )

ITIK-1.3. CocraBnenne
OMOMETPHYECKUX MPOTrPaMM
JJI IIPOBEACHU S IMTPUKITATHBIX
HCCIIeIOBAaHUI B 001aCTH
pa3paboTKu U
YCOBEPIICHCTBOBAHUS
JICKApCTBCHHBIX CPCACTB
(CHHTETHYECKUX,
OMOJOTHYCCKUX,
OMOTEXHOJIOTHYCCKHX,
MIPUPOTHOTO TIPOUCXOXKICHUS )

OO0yyaromuiicst TOIKeH:
IIPOBOJIMTH TIPHUKJIATHBIC
OMOMETPUYECKHE
HCCIICAOBAHUA B 00J1aCTH
COBEPIIICHCTBOBAHUS
JICKApPCTBEHHBIX CPEJICTB
(CMHTETUYECKUX,
OMOJIOTUYECKHUX,
OMOTCXHOJIOTHYCCKUX,
MIPUPOJTHOTO TPOUCX 0K ICHUS )
OO0yuaromuiicst 10KEH:
COCTaBJISITh OMOMETPUYCCKHE
MIPOTPAMMBI JIJISl TIPOBEICHHUS
MPUKIIATHBIX UCCIEAOBAHUN B
oOnactu pa3zpaboTKu U
YCOBEPIIEHCTBOBAHUS
JICKApPCTBEHHBIX CPEJICTB
(CMHTETHYECKUX,
OMOJIOTTYECKHUX,
OMOTEXHOJIOTHYCCKUX,
MIPUPOTHOTO TIPOUCX 0K ICHUS )

2. llenn 1 MecTO AMCHUIINHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

[enu u3ydeHus: TUCUMUIUINHBI:

Lens mucuumuimabl: CHopMUPOBaTH Y CTYAEHTOB CIIOCOOHOCTH pellaTh CTaHJIApTHBIE 3a7audl
npoecCHOHANBbHOM JIeATENIbHOCTH Ha OCHOBE HH(OpMalMOHHOW U Oubauorpaduueckoit
KyJIBTYpBl C MpUMEHEHHEM HH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTMH U C Yy4eTOM
OCHOBHBIX TpeOoBaHMM HH(DOPMALIMOHHON OE30MaCHOCTH.
JucuumunHa peanusyercs B paMKax 4YacTH, (OpMUpPYeMOil ydacTHHUKaMH 00pa3oBaTelbHbBIX
OTHOIIIECHUH. JIJ'IH OCBOCHUSA OUCHUITIIIMHBI HeO6XOJII/IMI)I KOMIICTCHIINH, C(i)OpMI/IpOBaHHI)Ie B
paMKax U3y4eHHUs CIEAYIOUINX AUCHUILTNH: «Marematuka» u «MHpopmaTuka.

JucuunnmHa n3ydaercs Ha 3 Kypce B 5 ceMecTpe
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3. O0beM JUCUMIIMHBI (MOXYJIS]) B 3a4€THBIX eIMHUIAX ¢ YKa3aHHMEeM KOJIUYeCcTBa
aKaJeMHYeCKHX WM ACTPOHOMUYECKHMX YACOB, BbI/IEJIEHHbIX HA KOHTAKTHYIO padoTy
00y4aomuXcH ¢ npenogaBaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy 00y4armuxcs

OO6mast Tpy10eMKOCTh (00bEM) TUCIUILIMHBI COCTaBisAeT 3 3ad. ex., 108 aka. .

Bcero yacos
O0BbeM TUCHUIIINHBI
OuHo-3204Hast 00y4eHUsI

OO0m1as TpyA0eMKOCTh JUCITUTLTHHBI 108
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MPEno aBaTesiem:

JIEKIIUHA 8

MPAKTHYECKUX (CEMHUHAPCKHX )

1abopaTOPHBIX 10

apyrue Gpopmbl KOHTaKTHOH padoTel (PKP) 0,2
Y4eOHBIX YacOB Ha KOHTPOJIb (BKITIOYAs YaChl TOJATOTOBKH):

3ayer
Y4eOHBIX 9YacOB Ha CAMOCTOSATEIbHYIO paboTy obydaromuxcs (CP) 89,8

DopMbI KOHTPOJISI CemecTphbl

3a4er 5)

4. Coep:kanue JUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaMm) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJMYeCTBA aKa/IeMHYEeCKUX YACOB  BUA0OB YUeOHBIX
3aHATHH

4.1. Pazaennl TUCHUIIIMHBI M TPYAOEMKOCTD I10 BUJIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX qacax)

Buabl yueOHbIX 3aHATHIH, BKJIIOYAS
CaMOCTOSITEIbHYIO PA00Ty 00y4aKOIIUXCH 1

Ne  HammenoBaHme pa3nesa / TeMbl TPYA0EMKOCTH (B 4yacax)
n/n AUCUMIITUHBI KonTtakTHas padora c
npenogaBaresiemM CpP
Jlex IIp/Cem JIab
1 Pasgea 1. BBeaenue B 2 0 2 32
MAaTEeMATHYECKYH) CTATHCTHKY
B 0MOJIOTHH
1.1 Tewma IlepemeHHbIE B CTATUCTUKE 0 0 0 6
1.2 Tema OnucarenbHasi CTAaTHCTUKA 2 0 2 10
1.3 Tema JloBeputenbHbIC 0 0 0 8
MHTEpBaJIbI
1.4  Tema Kpurepuu 3Ha4MMOCTH. 0 0 0 8
AHanm3 KOJIMYECTBEHHBIX
MEPEMEHHBIX
2 | Pa3nea 2. AHaIuTHYeCKAaA 2 0 6 38,9
onomerpus
2.1 Tema Xu-kBajapar 0 0 2 10
2.2 Tewma KoppensimmoHHBINH aHATN3 2 0 2 10
2.3 Tewma JluciepcHOHHBIN aHATTU3 0 0 0 8,9
2.4 | Tema PerpeccuoHHBIH aHATU3 0 0 2 10
3 Paznen 3. buomerpuueckas 4 0 2 18
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HHIeKCAIUSs

3.1 | Tema AHamu3s cXOICTBa U 2 0 0 8
pa3nu4aus cOO0IIeCTB

3.2 | Tema Ompenenenue HHACKCOB 2 0 2 10
OMOJIOTHYECKOT0 pa3HOOOpa3us
Hroro 8 0 10 88,9

4.2. Coaep:xanue JTUCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 pa3aesiaM (TeMaM)

Kypc nmaGopatopHsix 3aHsITHI

Ne

1
1.2

HaumeHoBaHue pa3saesa /
TEeMbI JUCHHILINHDI
Paznen 1. BBenenne B MmaTteMar
Tema OnucarenbHast
CTaTHUCTHKA

Conep:xkanue

HYECKYI0) CTATHUCTHKY B OHOJIOTUH

3anstue 2. OnucarelbHasi CTATUCTUKA B MIPUKJIIATHOM
nporpamme Excel for Windows

Bompocsr:

1) Cpennue, ommoOKu cpeHei apupMeTHIECKOH,
CPEIHETO KBAaIPATUYECKOTO OTKIOHCHUS U

ko3 durmenTa Bapualum.

2) CpaBHEeHHE CpeAHHX apUPMETHYECKHX U
JIPYTUX XapaKTEPUCTUK BApUAIIMOHHBIX PS/IOB.

Paznen 2. Anaautudyeckasi OuoMeTpust

2.1

Tema Xu-kBajgpar

3anstue 1. [Ipumenenue merona y2 —KBajapart B
ouomeTpun

Bompocsr:

1) Onpenenenue COOTBETCTBUS AMIIEPUUECKHUX U
TEOPETUYECKHUX JAHHBIX M0 KPUTEPHIO XU-KBapar (%2);
2) Beruncnenue Kputepus 2 1o 4eThIPEXMOIbHOM
Ta0IUIIE;

3) Beruucnenue kputepust y2 A7 ABYX SMIIUPUYECKUX
pacnpeeneHuil.

2.2

2.4

Tema KoppenainoHHbIi
aHaIu3

Tema PerpeccnoHHBIN aHANN3

3anstue 2. Boruncnenue 1 orieHKa Ko3QpuiiueHTa
Koppensinuu U koddduuuenta perpeccun. Pemenue
3aja4 B npukiaaHoi nporpamme Excel for Windows.
Bompocstr:

1) Beruncnenue ko3 duirenta Koppensiuy B
npukiaanoit mporpamme Excel for Windows;

2) PanroBble noka3aTenu KOppesiuy;

3) Panrosas koppensuus CnupmeHa;

4) Panrosblit kpuTepuii BunkokcoHa.

3andarue 5. Perpeccuonnslil ananus. Pemenue 3agay B
npukiaaHoit mporpamme Excel for Windows.
Bompocsr:

1) JIuneiinas perpeccus;

2) Boruncnenue nokasaresneil runep0oinyecKoit
perpeccuy;

3) Beruucnenue nokasarenei perpeccuu CTENEeHHOM

GyHKIMU.




3 | Pa3znen 3. buoMerpuyeckas nHIeKCAIHSA

3.2 | Tema OmnpeneneHue uHACKCOB = 3aHsTue 7. OnpenencHue HHACKCOB OMOJIOTHUECKOTO

OMOJIOTUYECKOTO pasHooOpa3us. Perenue 3a1a4 B MpUKIIAIHOM IporpamMme
pasHooOpasus Excel for Windows.

Bompocsr:

1) Uanekc Mapraneda;

2) Unnexc MeHXMHUKA;

3) Uunekc MakuHTOMIA;

4) OtieHKa MUPHUHBI SKOJIorudeckoi Humm. Mumuekc
CumIicoHa.

Kypc nekimoHHbIX 3aHATHI

Ne | HammeHoBaHue pa3aeia / TeMBbI Couepma}me
AUCHHUIIIMHBI

1 Pa3sjgea 1. BBeieHHe B MaTeMAaTH4Y€CKYI0 CTATHCTUKY B OMOJIOTHH

1.2 Tema OnucarensHas cratuctuka | 1) Cpennue, ommOKku cpenHeit apudmeTnyeckoi,
CPEIHETO KBAaIPATUICCKOTO OTKIIOHCHUS U

ko3 durmenTa Bapualuu.

2) CpaBHEHUE CpEIHUX apUPMETHUSCKUX U
JPYTUX XapaKTEPUCTHK BAPHALIMOHHBIX PSIIOB.

2 | Pa3znen 2. AHasuTHYecKasi OHOMeTPHsI

2.2 | Tema KoppensimoHHBIN aHATN3 1) dyHKIMOHAIBHAS CBSI3b U KOPPEISTHBHAS
W3MECHUYUBOCTH

2) KoaddunmeHt koppensinun

3) Onenka ko3 PUIueHTa KOppesun

3 | Paznen 3. buomerpuueckasi HHIEKCALUS

3.1 Tema AHaiu3 CXOACTBA U 1) CpaBHeHHE PsI/IOB 110 PAHTOBOMY KPUTEPHUIO
pasnuuus cooOIIecTB Yuikokcona

2) Koappunuent Cepencena-UekaHOBCKOTO
3) Unnexcst Munxunuka u MakuHTOIIIA

4) Nnpnexcer lllennona u [ueny

3.2  Tema OrmpeneneHue UHIEKCOB 1) CooO1ecTBa 1 OIleHKa MX CXOJICTBA
OMOJIOrMYECKOTr0 Pa3HO0Opasus 2) lllupuHa 3KOIOTHYECKON HUIIN
3) Unpaexcel onleHKU OnopazHoobOpaszus

5. YueOHO-MeTOANYeCKOe o0ecnedyeHne I CaMOCTOSITeIbHOI padoThl 00y4arOIIUXCs 110
AUCHHILINHE (MOIYJIIO)

CamocrosiTenbHass paboTa CTYJAEHTOB IO JaHHOW JUCHUIUIMHE Ha Kadeape sBIsSeTcs
o0s3aTenpHOM  QopMOi OOY4YeHHS CTYICHTOB U BBHINOJHIETCS B HACTOSIIEe BpeMs BO
BHEYPOUHBIE Yachl B MpeJieax 4acoB, OTBEJACHHBIX HA CAMOCTOSTEIFHOE U3YUCHHUE JUCITUTUTHHBI
no yueOHOMy TutaHy. OCHOBHBIM TMPUHIIMIIOM MPU OTOOpe Marepuana (B BHUIE HEOOIBIIMX
pedeparoB, IOKIAJOB, MOJITOTOBKE K TECTUPOBAHUIO, MHCbMEHHON paboTe W T.1.) AJs
CaMOCTOSITENIbHOM paboThl B paMKax IUCHUIUIMHBI «bUOMETpuUsy» SIBISIETCS €ro 3HAaYeHUe IS
BBITIOJITHEHHSI KYPCOBBIX M BBINYCKHOW KBaTM(DPHUKAMOHHOW paboThl; Oynymieidl mpodeccuun
CTYJIEHTOB, €ro IeJarorunyeckasl HampaBJIeHHOCTh, a TAK)Ke HAYYHOE HampaBlieHue Kadeapol.
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Bo Bpemsi caMmocTOsTETbHON MOATOTOBKU CTYIEHTHI JOJDKHBI H3yYUTh HEOOXOIUMYIO HayYHYIO
U METOAUYECKYIO JUTEPATYPY, NPEUIOKEHHYIO MPENOoAaBaTeIeM, IO3HAKOMUTBCS € Pa3sHBIMU
TOYKAMM 3PEHHs Ha IMpeIMET U3Y4EHHs, COnocTaBuUTh uX. Lleab camocTosTenbHON paboThl —
IIOMOYb CTY/IEHTY MPUOOPECTH HABBIKM CaMOCTOSATEIBHOTO TBOPYECKOIO aHaIM3a Ipu padboTe ¢
y4eOHO-HayYHBIM MaTEpUaIoM, BEIpab0OTaTh YMEHHE MPU aHAINW3E MaTepuaia Mo JAUCIHUILTHHAM
BCKPBIBATh INPUYMHHO-CIEACTBEHHBIC CBS3H, O3HAKOMUTHBCI U OCBOMTH OCHOBHBIE METObI
UCCIICIOBaHMs, NpuUMeHsieMble Ha Kadeape. B cooTBeTrcTBUM ¢  3TUM, 3aJayaMu
CaMOCTOSITENIbHOW PabOThI IO JUCHHUIUINHE «BUOMETpUs» ABISAIOTCS CeLyOIHE:

- IOBBIIICHME HHTEpeca CTYJEHTOB K JAaHHOW JUCLUIUIMHE, IIOJIHOE PACKPBITHE €€
OMO’KOJIOTHUECKOro U (puaocodcKkoro 3HaueHus Kypea.

- aKTHBAlIMSA TO3HABATEIBHON JEATENBbHOCTH CTYACHTOB, (OPMHPOBAHHWE Y HHUX HABBIKOB
IPOAYKTUBHOI'O MBIIIJIEHUS U MUCCIIE0BATEIBCKOIN paboThI.

[Ipy wW3yYeHUH IUCIMILIMHBI TPEAYCMAaTPUBAETCS CaMOCTOsITeNbHas paboTa CTYIEHTOB -
JeTajbHasg MpopadoTKa OTAENbHBIX BONPOCOB MO pasjenaM JAUCUUIUIMHBI, HalucaHHe
KOHTPOJILHOM paboThl, MOATOTOBKA K MPAKTHYECKUM 3aHATHUSAM U MOJITOTOBKA K 3a4ETy.

TeMmbl, BRBIHOCUMBIE JIJIs CAMOCTOSITEIIbHOM PaOO0THI CTYJIEHTOB

Pasznen 1. BBegenue B MaTeMaTHUECKYIO CTaTHCTUKY B OMOJOTHU

Tema. [lepemeHHbIE B CTATUCTHUKE

[Tonste ¢yHKIUM paclpeneieHus CciydaiHoW BenuyuHbl. WHTerpanbHas GyHKIUU
pacrpeneiieHusl BeposATHOCTH. [IOTHOCTB pacmpenencHuss BEPOATHOCTU. MaremaTudeckoe
OXuJaHue u jaucnepcus. PaBHomepHoe (TpsMOyroipHOE) pacmpenenenue. HopmanbHoe
(rayccoBo) pacmpeneseHue. pactipenenenue. t - pacnpenenenue CrprogeHta. F o —
pacnpeneneHue.

Tema. OnucatenbHas CTaTUCTUKA

[TonsiTue crarucTuueckor runote3bl. OCHOBHBIE ATalbl MPOBEPKU rumnotessbl. [IpoBepka runores
O YMCJIOBBIX 3HAYEHUSX MapaMEeTpOB HOPMaJbHOTO pacnpezeneHus. [IpoBepka rumoressl o
PaBEHCTBE MaTEMAaTHYECKUX OXHUAAHUN JABYX HOPMAJIbHBIX pacHpeleseHuid € H3BECTHBIMU
mucnepcusMu. [IpoBepka rumnoTessl 0 paBEeHCTBE MAaTEMATUYECKUX OXKHUIAHUN ABYX HOPMaJIbHBIX
pacnpeesieHuil ¢ HEU3BECTHBIMM, HO PaBHBIMU AucnepcusiMu. IIpoBepka runoressl 0 paBeHCTBE
JIMCTIEPCUN JBYX HOPMAJIBHBIX pacrnpeneneHuil. [IpoBepka rumore3bl 0 4YKMCIOBOM 3HAYECHHH
BEPOSTHOCTH cOOBITH. [IpoBepka rumoTessl 0 paBeHCTBE BeposiTHOCTel. [IpoBepka rumoress! o
MOJIENH 3aKoHa pactpenenenus. Kpurepuii cornacus [upcona.

Tema. JloBepuTenbHbIE HHTEPBAIIBI

Ouenka mapaMeTpoB TIeHEpaJbHOW COBOKYNMHOCTH. CpaBHEHHE CTAaTUCTHYECKHX IOKa3zaTesel
(mpoBepka CTaTHCTUYECKUX TuUnoTe3). Bo3MOXHOCTh CyXJeHHs O MapamMeTpax TeHepalbHOM
COBOKYITHOCTH 1O XapaKTepUCTHKaM BbIOOpKHU. JloBepurenbHble MHTEpBaNbl. CpenHss omudka
cpeaHel apudMeTHuecKoil, e€ omnpereNeHHe W 3HAYE€HUE IS OLEHKHM MaTeMaTH4ecKOoro
O’KHJaHUS TeHEPATTbHON COBOKYITHOCTH.

CpenHue OIMOKM JIPyTUX XapaKTEPUCTHK (CPEJHEro KBaJpaTH4YeC KOTO OTKJIOHEHMS,
Koa(duImeHTa Bapuaum, OoMUOKH MTPOLIEHTOB) U X 3HaueHue. [loka3aTens TOUHOCTH OIbITA.
CpaBHEeHUE CpeJHHMX apU(PMETHYECKUX JABYX 3aXOAALIMX JpPYyr 3a Jpyra (TpaHIPECCHBHBIX)
psanoB. Ilonarue o HyneBoi rumoteze. Kpurepuit t - CrprogeHTa. OcOOCHHOCTH CpaBHEHHS
CpeaHMX apu(pMETHYECKHMX B CJIyyae MajblX HJIM HEPaBHOBEIMKHX BBIOOPOK. MeToabl
CPaBHEHMSI IPYTHX XapaKTEPUCTUK BapUALMOHHBIX PSAIOB.

Tema. Kputepun 3HaunMoctu. AHaJIN3 KOJIUYECTBEHHBIX IEPEMEHHBIX

ITonsiTne cratncTryeckor runote3sl. OCHOBHBIE ATAlbl MPOBEPKH TUIOTE3bI. [IpoBepka runores
O YHCJIOBBIX 3HAUEHHUSAX MapaMETPOB HOPMAJIBHOrO pacnpeaencHus. [IpoBepka rumoressl o
paBEHCTBE MaTeMAaTUYECKUX OXUAAHUW JBYX HOPMaJbHBIX pACIpeNeleHU C H3BECTHBIMU
mucnepcusMu. [IpoBepka runoressl 0 paBEeHCTBE MAaTEMATUYECKUX 0XKHMIAHUHN IBYX HOPMAJIBHBIX
pacrpezieieHui ¢ HEeM3BECTHBIMM, HO PaBHBIMU AucniepcusiMu. [IpoBepka rumoTesbl 0 paBeHCTBE
JUCIIEpPCU JIBYX HOPMAJIBHBIX pacnpenencHuid. IIpoBepka rumoTe3pl 0 YMCIOBOM 3HA4YE€HUU
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BEPOSTHOCTH COOBITH. [IpoBepKa rumoTe3sl O paBeHCTBE BeposiTHOCTEH. [IpoBepka rumoress! o
MOJIEH 3aKoHa pacnpenenenus. Kpurepuii cornacus [Iupcona.

Paznen 2. Ananutuueckast OuomeTpus

Tema. KoppensaumoHHbIil aHamu3

Nsmepenne cBsasu. Koppensunonsslii ananu3. Perpeccronnsiii ananu3. ®dusnonoruueckas
Koppemsiius. DyHKIMOHANbHAs CBSI3b M KOPPEISATHBHAS M3MEHYMBOCTH (COMpsKEHHAS
Bapuanus). [loHsitue o ABymMEp—HBIX CIy4yalHBIX BeJIMYMHAX. V3MepeHue CTEeneHu JTUHEHWHBIX
koppemsiiuii. Coctapnenue tabmun. KoadpdunueHT koppensuuu - KpUTepuil CTENeHN CBA3H IpU
JBYMEPHOM HOPMallbHOM pacnpeneneHuud. @Dopmynsl U pacuersl. llonoxutenbHas u
oTpunaTenbHas kKoppemsiuus. Ouenka kodhduuueHTa KOppensuu.

Tema. JluciepCHOHHBIN aHAJIN3

OO0mure npeArnochbUIKM UCMOJIb30BAaHUS TUCIEPCUOHHOIO aHanu3a. ['pamanuu (HakTopoB U UX
xapakrep. Cxema BapbHpOBAaHUA IMPH PA3IMUUM 1O OoxHOMY (akTopy. PazHoe BappupoBaHHe
BapHaHT U ero xapakrtepuctuka. CyMMbl KBaJ“paToB W UX BbluucieHue. CreneHu cBOOOBI.
OOmast cxema AMCIEPCHOHHOTO aHAIM3a NpPU pPa3IUuMU 1O OAHOMY dakTopy. Cxema
BapbUPOBAHUS MPHU pa3nuyuu 1o AByM (paktopam. CymMmbl KBaApaTOB CTEHEHH CBOOOABI U UX
BbIUKCJIEHHE IpU ABYX (hakropax. OOmias cxema JAUCIIEPCUOHHOrO aHalu3a MpHU Pa3IUyUH 10
IByM (hakTopam

Tema. PerpeccnoHHBIN aHANIN3

OMIOUPUYECKUE JIMHUM PETPECCUU. YpaBHEHUE perpeccuu. Teoperuueckas JUHHUS PErpecCUu.
Onnocroponnsist perpeccus. Koapdumment perpeccuu. J10CTOBEPHOCTh JHMHHUU DPETPECCHH U
koad¢uimenta perpeccuu. Omubdka K0odQPUIMEHTa PErpecCUd U OILEHKA €ro JTOCTOBEPHOCTH.
Cpasuenne ko3¢ durmenToB perpeccuu. CBsi3b MEXAY perpeccueil 1 KOppesuei.

Jluteparypa U UHTEPHET-PECYPCHI I CAMOCTOSITEILHOTO U3YUEHUS

1. bopoBkoB A.A. Marematnueckas cTaTucTuka. YueOHUK. 4-¢ uznanue Cankt-IletepOypr,
Jlanp, 2010. 704 c. Pexxum pocryma: https://e.lanbook.com/book/3810 (mata oOpamieHus
27.05.2023).

2. Yayc B.1O., Hlapa¢pyrnunoB B.M. Cratuctuueckas o0paboTka OMOIKOIOTHUYECKUX JTAaHHBIX.
Y4eOHO-MeTOANYECKHE MaTepHalibl IJIsl CTY/IEHTOB BY30B. - Ctepiauramak: CrepiuraMak. roc.
nes. akaj. uM. 3aiHab bunmesoi, 2012. 80 c. (15 3x3.)

3. HHcTpyMmeHTanbHBIE CpPEICTBA MAaTEMaTUYECKOTO MOJEIUPOBAaHUA: ydeOHOe mocobue
[OnexTponHbIii pecype] / A.A. 3onorapes, A.A. berukos, JI.U. 3onotapesa, A.Il. KopHroxun. —
PocroB: M3parenscTBo FOxHOTO denepanproro yausepcurera, 2011. — 90 c. — ISBN 978-5-
9275-0887-7. — URL: http://biblioclub.ru/index.php?page=book&id=241127 (mara obpamieHus
27.05.2023)

6. YuyeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecnedeHne JUCHUINIMHBI (MOIYJIA)
6.1. [lepeuenb yueOHOI JIUTEpaTypPbl, HEOOXOAMMOM AJI OCBOEHHSI AUCUMIIJIMHBI (MOXYJIs1)
OcHoBHasi yueOHasi iuTepaTypa:

1. bopoBkoB A.A. MaTemarudeckasi CTaTUCTHKA. Y4eOHUK. 4-¢ nu3nanue Cankt-IlerepOypr.
- HN3narenbcTBO: JlaHb, 2010. 704 C. Pexum JOCTyTa:
https://e.lanbook.com/book/3810(nara obpamenus 27.05.2023) .



2. Yayc b.}O., HlapadpyraunoB B.M. Craructuueckass o6paboTka OHOIKOIOTHYECKUX

JAHHBIX. Y4eOHO-METOIMYECKHe MaTepHallbl IUIsl CTYACHTOB BY30B. - CTepiuTamak:
Crepiuramak. roc. mef. akaa. uM. 3aiiHad bunmesoit, 2012. 80 c. (15 2k3.)

JlonmosiHuTEIbHAS YUeOHAasl JIMTEepaTypa:

1. HHcTpyMeHTanIbHBIE CpEICTBA MATEMaTHYECKOrO MOJACIMPOBAaHUA: ydeOHOe mocobue

[DnexkTponnbiii pecypc] / A.A. 3omotapeB, A.A. berukon, JI.M. 3omorapea, A.Il
Koprroxun. — PoctoB: U3narensctBo FOxHOTO (henepanproro yauBepeurera, 2011. — 90
c. - ISBN 978-5-9275-0887-7. - URL:
http://biblioclub.ru/index.php?page=book&id=241127 (nara oopamenus 27.05.2023)

6.2. [lepeyeHb 3JIEKTPOHHBIX OMOJIHOTEYHBIX CHCTEM, COBPEMEHHBIX NMPO(eCcCHOHATBHBIX
0a3 JaHHBIX U1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne HaumeHoBaHUe JOKYMEHTA ¢ YKa3aHHeM PeKBHU3UTOB
n/n
1 Jorosop Ha noctyn k ObC ZNANIUM.COM wmexnay baml'V B e nupexropa CO
baml'V u OO0 «3nanuym»Ne 3/22-36¢ ot 05.07.2022
2 Horosop Ha noctyn k 9bC «3bC FOPAUNT» (momHas xoyuiekius) Mexay baml'V B nuie
mupextopa CO Baml'V u 000 «dnexrponHoe u3narensctso FOPANUTY Ne 1/22-36¢ ot
04.03.2022
3 Horosop Ha noctyn k ObC «YHuBepcurerckas 6ubnuorexa oniaitn» mexay baml'y u
«Hexcemequa» Ne 223-950 ot 05.09.2022
4 Horosop Ha noctyn k ObC «Jlanb» mexny baml'V u nznarenscreom «Jlanb» Ne 223-948
ot 05.09.2022
5 Horosop Ha noctyn k ObC «Jlanb» mexny bamlV u n3narenscrBom «JIaab» Ne 223-949
ot 05.09.2022
6 Cornamenue o corpynauuectse Mexxay baml'y u uznarensctBom «Jlanb» Ne 5 ot
05.09.2022
7 OBC «9b baml'V», 6eccpounsiii forosop mexay baml'y u OOO «OTkpbIThIE
ouonmoreunsie cucteMb» Ne 095 ot 01.09.2014 T.
8 Horosop Ha BJ[ nuccepranuii Mmexay bamlV u PI'b Ne 223-796 ot 27.07.2022
9 Horosop o noaxioueHnn k HOb u o npenocrasnenun nocrymna k oobekram HOb mexay
baml'V B nmune qupexktopa CO baml'y ¢ ®I'BY «PT'b» Ne 101/HOb/1438-I1 ot
11.06.2019
10  Jloroop Ha goctyr k OBC «9BC FOPANTY (momnHas xomtexius) mexay YYHuT B muie

mupextopa CO YYHuT u 000 «Anekrponnoe m3natensetso FOPANUT» Ne 1/23-36¢ ot
03.03.2023

Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHUKANMOHHOM ceTH « UHTEepHeT» (1aJiee -
cerb «AHTEpHET»)

Ne Anpec (URL) Onuncanue CTpaHULbI
n/n
1  http://www.biometrica.tomsk.ru. buomerpuka [ D1eKTpOoHHBIN pecypc]
2 http://www.biophys.msu.ru. MockoBckuit ['ocyapcTBeHHBIH Y HUBEPCUTET HUMEHH
M.B.JIomonocoBa/ buonornyeckuit paxynpret/
Kadenpa Ouodusuku [DneKTpoHHBIH pecypc].
3 http://bioinformatics.ru buonndopmaruka, mporpaMMUpPOBaHUE U aHATIU3

JAHHBIX [DJIEKTPOHHBIN pecypc.



6.3. IlepeyeHb JTNEH3MOHHOTO  CBOOOHO PACIIPOCTPAHAEMOTr0 IPOrPAMMHOTO

oﬁecneqemm, B TOM YMCJ/I€ OTCYCCTBCHHOI'0O NIPOU3BOACTBA

HaumeHoBaHMe MPOrpaMMHOIo odecredeHust

ABBYY FineReader 9.0 Corporate Edition
Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
Microsoft Windows 7 Standard

7. MaTepI/IaJILHO-TeXHH‘IeCKaﬂ 6333, H606XOL[I/IMaﬂ AJIA OCYIIECTBJICHUSA 06p330B3T€J’[LHOF0

npouecca no AMCUMIUInHe (MOIYJII0)
Tun yyeOHoM aynuropuu

OcHameHHOCTDb Y4eOHOI
ayIuTOpuu

YuTalbHBIN 321 MOMEILEHUE U1 CAMOCTOSITEIbHON
paboThI

[Tomerienue U1t XpaHEHUS U TPOPUITAKTHIECKOTO
oOciykMBaHUs y4eOHOTO 000pyIOBaHUS

VYyebnas mebenb, yaeOHo-
HATJISAHEIC ITOCOOHS,
KOMITBEOTEPBI C JOCTYIIOM K CETH
«Uurepuer» u DUOC Ounnana

JeMoHCTpanimoHHoE
o0opynoBanue

VYyeOHast aymuTopus AJis TPOBEACHUS 3aHATHI
JICKIIMOHHOTO THTIA, ydeOHAas ayAUTOPHS [T IIPOBEICHUS
3aHATUN CEMUHAPCKOTO THIA, yueOHast ayAUTOPUS
TEKYIIETO KOHTPOJIA U MPOMEKYTOYHOM aTTECTallNH,
yueOHas ayJUTOPHS TPYIIOBBIX U HHIUBUIYaTbHBIX
KOHCYJIbTAI[U I

YueOHast ayIuTOpHs JJIs IPOBEACHUS 3aHITHI
JICKIIMOHHOTO T, yueOHas ayAUTOPHUS sl IPOBEICHUS
3aHSATUN CEMUHAPCKOTO TUIIA, yueOHask ayAUTOPUS
TEKYIIETO KOHTPOJISA U IPOMEKYTOYHOM aTTECTAllNH,
ydeOHast ayTUTOpUsI TPYTITOBBIX U HHAUBUAYATbHBIX
KOHCYJIbTAl[U

VYueOHas meOenb, J0CKa,
MYJIbTUMEIHA-TIPOCKTOP, IKpaH
HACTEHHBIN, YUeOHO-HATJISTHBIC

ocoous.

Hocka, yueOHast MmeOeb,
MPOEKTOP, IKpaH, yueOHO-
HarJIsIIHbIE TOCOOUS

YueOHast ayIuTOpHs JJIs IPOBEACHUS 3aHITHI
JICKIIMOHHOTO T, yueOHas ayAUTOpHUs sl IPOBEICHUS
3aHSATUN CEMHUHAPCKOTO TUIIA, yueOHast ayAuTOPUS
TEKYIIETO KOHTPOJIS U IIPOMEKYTOYHOM aTTECTallNH,
yaeOHast ayTUTOpUsI TPYTIOBBIX U HHAUBUAYATbHBIX
KOHCYJIbTAl[U

YyeOnas me0enb, T0CKa,
MYITBTUMEANA-TIPOCKTOP, IKPaH
HACTEHHBIHN, y4eOHO-HATJISITHBIC

ocooust

VYyeOHast ayTUuTOpHsI U IPOBEACHUS 3aHATUN
JIEKIIMOHHOTO THIa, yueOHasi ayAUTOPHUs sl IPOBEIEHUS
3aHATUI CEMUHAPCKOTO TUIMA, yueOHas ayAUTOpHUs
TEKYILEro KOHTPOJISI ¥ POMEXKYTOYHON aTTEeCTallNH,
yueOHasi ayJJUTOpUs TPYIIOBBIX U MHIUBHUYaIbHBIX
KOHCYJIBTAIINI

VYyeOHast ayuTopus AJis IPOBEACHUS 3aHATHI
JIEKIIMOHHOTO THIIA, YueOHas ayJUTOPUS JJIsl IPOBEACHUS
3aHATUN CEMUHAPCKOIo THIMa, yueOHast ayAUTOPHUS
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VYueOHas meOenb, J0CKa,
KOMITBIOTEPBI, IEPEHOCHOU
MIPOCKTOP, MHTEPAKTUBHAS JOCKA.

Yuyebnas me0enb, T0CKa,
KOMITBIOTEPBI, IEPEHOCHON
IIPOEKTOpP, UHTEPAKTUBHAS TOCKA



TEKYIIEro KOHTPOJISI ¥ POMEXXYTOYHOM aTTeCTaIlnu,
yueOHas ayJUTOPHS TPYIIIOBBIX U HHIWBUYyaTbHBIX
KOHCYJIbTaIUi

YueOHast ayTUTOpUS AJ1sl IPOBEACHUS 3aHITHIA
JICKIIMOHHOTO THIIA, y4eOHAas Ay AUTOPHS [T IPOBEICHUS
3aHATUN CEMUHAPCKOro THIA, yueOHast ayAUTOPUS
TEKYILETO KOHTPOJIS U IIPOMEKYTOYHOM aTTECTallNH,
yueOHasi ayJUTOPHs TPYIIOBBIX U MHIUBUIYATbHBIX
KOHCYJIbTAI[UI
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VYuebnasg mebeib, T0CKa,
KOMIIBIOTEPBI, IEPEHOCHOU
MIPOEKTOP, MHTEPAKTUBHAS JIOCKA



