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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[Iporpammy IrictMIUIMHBL pa3padoTai(a)(u): AMPEKTOP MHCTUTYTA MCKYCCTBEHHOTO MHTEIJIEKTa, POOOTOTEXHUKU U CUCTEMHOMN
nrxeHepun YukpuH J.E. (MHCTUTYT MCKYCCTBEHHOTO MHTEJJIEKTa, POOOTOTEXHUKU M CUCTEMHON nHxeHepuu, KOV),
dmitry kfu@ya.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuooperaemMoii KoMIeTeHIUH
IIK-1 CriocoOeH K aHaJIM3Y U YIIPABJICHUIO IAHHBIMH, Pa3pa00TKU U a[alTalluy IPOrpaMMHOTO

oOecrieueHus, odecrieueHns: MHQOPMAIIMOHHOM GE30MaCHOCTH /IS pellieHHs 33/1a4 11 POBOK
TpaHchOpMAaLIH MTPEATIPUITUI

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

TEOPETUYECKUE OCHOBBI METO/IOB aHAIN3a OOJIBINKX JAHHBIX U MAIIIMHHOTO O0YUYCHHUS;

THIIBI 33/1a4, PelIaeMble C UCIIOJIb30BaHMEM METOJJOB aHaIM3a OOJIBIINX JAHHBIX M MAITUHHOTO O0yUYCHUS;
COBPEMEHHbBIE TEXHOJIOTHU aHaM3a OOJIBIINX JAHHBIX U MAITMHHOTO O0YJYeHHUSI.

HoykeH ymeTs:

CTaBUTH 33/1a4K ¥ pa3pabarblBaTh MPOrpaMMy HUCCIICIOBAHMUS C UCIIOIB30BAHMEM aHAIM3a OOJIBIIMX JaHHBIX ¥ MAIIMHHOIO
00yJeHUST;

BbI6I/IpaTb COOTBETCTBYIOIINE METOABI PEIIEHUA IKCIIEPUMEHTAIBHBIX U TEOPETUIECKUX 3aaY;

NPUMEHATH METOJbI Y IOAXO/Abl aHAIN3a OOJIBIIMX JaHHBIX 1 MallIMHHOI'O 06yquI/15{ JJIS1 PEIIEHN A SKCIEPUMEHTAIbHBIX U
TEOPETUYCCKUX 3ada4;

MHTEePIPETUPOBATh, IPESACTABISATh U IPUMEHSITh PE3YJ/IBTATHI, IOy ISHHBIE C UCTIOJIb30BAHUEM aHaIM3a OOJIBIINX JAHHBIX U
MAIIMHHOTO O0YYeHUsI.

,HOIDKGH BJIag€Th:

OCHOBHBIMU METOJAMHU, NOAXOJAMH U THCTPYMEHTAPUEM aHAIN3a OOJIBIIX JaHHBIX 1 MallIMHHOI'O O6y‘ICHI/IH;

HaBbIKOM KPUTUYECKU aHAJIM3UPOBATL COBPEMEHHLIE HpO6J’[eMI)I MHHOBATUKHU C UCIOJIb30BAaHUEM aHAIM3a OOJIBIINX JaHHBIX
1 MallIMHHOT'O O6y‘~IeHI/IH.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

C UCITI0JIb30BAHUEM METOJOB M IMOAXOJ0B aHAJIM3a OOJIBIINX JAaHHBIX 1 MAallIMHHOI'O 06y'{eHI/IH KPUTUYECKHN aHAJIM3UPOBATb
COBPEMEHHbBIC l'[pO6J'IeMbI MHHOBATHUKHU, CTAaBUTb 3aJa4u U pa3pa6aTLIBaTb IporpaMmMy McCCJI€JOBaHWA, BI)I6I/IpaTI)
COOTBETCTBYIOIIME METO/bl PCHICHUA SKCIIEPUMEHTAJIbHBIX U TCOPETUYECKUX 3a/la4, UHTEPIIPETUPOBATDH, IPEACTABIATD U
IIPUMECHATD MOJIYUYCHHBIC PE3YJIbTAThI

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoyJb) BKJIoueHa B paszaen "b1.B.06 ductumaunsl (Moaysm)" OCHOBHOW MpodecCHOHATBHON
obpazoBarenbHON nporpammsl 27.04.05 "MunoBartuka (Ludposas TpaHcdopMaliys IpeapusTHii)" 1 OTHOCUTCS K YacTh
OIIOII BO, popmupyemoii y4acTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUI.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHATLIMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNY€eCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI0 pa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyvaromuxcsi

O61m1ast TPyIOEMKOCTh AUCIMTUIMHBI COCTABIIsAET 4 3a4eTHHIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHas padora - 30 yaca(oB), B ToM uwciie jiekiuu - 10 yaca(oB), mpakTudeckue 3aHsaTus - 20 yaca(oB), 1JabopaTopHbIe
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOM paboThl - O yaca(oB).

CamocrositenbHast padoTa - 69 yaca(oB).
Kontpons (3auér / 3x3amen) - 45 gaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIMIUTIHBL: SK3aMeH B 1 cemectpe.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYJ0EMKOCTb (B 4acax) cTOs-
N Pa3pesbr mucuumnimmb / Ce- |Texuun,Texuun|lIpakra-[lIpaktu-/lagopa-/laGopa-| TeJb-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
Tema 1. BBenenue B MalmmnHHOE OOyUYEeHHE U
00paboTKy aHHbIX. [IporpaMmHbIii
|, [OOPADOTKY AQHHBIX. | pOrpa . 1 2 0 4 0 0 0 8
nHCcTpyMeHTapuil Data Mining u Machine
Learning.
Tema 2. OcHOBHOI anmapat KOMOMHATOPUKY U Mar.
CTATHUCTUKH. PerpeccoHHbIN aHAN3 U CKaTHe
2. P 1 2 0 4 0 0 0 16
JAHHBIX.
Tema 3. JlereKTUpOBaHKHE BHIOPOCOB U aHOMAJIUI.
3. |OuucTKa JaHHBIX ¥ TEXHOJIOTHH PEryJIIpU3aLim. 1 2 0 4 0 0 0 18
Tema 4. TexHONOTUY KJIacTepU3aluu U
4. |kmaccudukanuu. Heiiponnsle cetu. I'eHeTnueckue 1 2 0 4 0 0 0 16
AITOPUTMBEI.
Tema 5. Boigenenune ocooennocreit (Feature
5 detection); Hoppuxlanmaum naHHbIx. HeueTkue 1 2 0 4 0 0 0 11
MHO€ECTBA. baliecoBbl ceTu.
MToro 10 0 20 0 0 0 69

4.2 Cogep:kanne qUCIUATLIMHBI (MO TyJIs1)

Tema 1. BBeleHHne B MalInHHOE 00y4eHHe H 00pa6oTKy maHHbIX. IIporpamMmublii nHcTpymMeHTapumii Data Mining n
Machine Learning.

Beenenue B MalmmHHOE 00ydeHne U 00paboTKY aHHbBIX. [locTaHOBKA OCHOBHBIX KJIACCOB 33/1a4 B MAIITHHOM OOYYEeHUH.
OGydJeHue ¢ yuurteseM; perpeccrsi U Kiaccudukanms; odydeHre 0e3 yuuTesist; KilacTepru3aliyst,CHUKeHHe Pa3MEepHOCTH;
PEKOMeH/IaTeNIbHbIE CHCTEMBI; 00paboTKa TEKCTOB; 00paboTKa N300 pakeHuit; oOydeHne ¢ ok peruienreM. [Ipumeps 3agay.

[Iporpammusiii mHCTpyMeHTapuii Data Mining 1 Machine Learning.
Tema 2. OcHOBHOII annmapaT KOMOHMHATOPHKH U MAT. CTATHCTHKA. PerpeccnoHHbI aHAIN3 U C:KaTHe JaHHBIX.

OCHOBHO¥ anmapaT KOMOMHATOPUKH M MaT. CTATUCTUKU. OCHOBHbIE MOHATHS MaTeMaTHYECKOH CTATUCTHKU: CTATHCTUYECKHE
OLIEHKH, NX CBOWCTBA, IIPOBEPKA IMIOTE3. PerpeccoHHbI aHATIM3 M CKaTHe JaHHbBIX. 3a/ada perpeccui. MUHNMH3AMs
KBaJipaTa OTKJIOHeHHs. PerpeccroHHast (pyHKIMSA: yCIOBHOE MaT.oxuaanue. JInHeliHas perpeccus u Metoq k Oirxaidimx
coceneit. [lepeoOyuenue u HenooOydeHue. PasiioxkeHne OMMOKK Ha LIyM, CMellleHHe U pa3opoc.

Tema 3. /lerekTHpoBaHue BHIOPOCOB 1 aHOMamil. OUnCTKa JAHHBIX M TEXHOJOTHH PeryJsapu3anun.

JleTeKTUpOBaHKUE BHIOPOCOB M aHOMAHI. YTO Takoe BBIOPOCH, THIIBI BHIOPOCOB. MeTo bl 0OHapyXeHHsI BBIOpocoB. [Touck
aHomasmit. LlensypupoBanue BHIOOpPKH. OTCeB 00BbEKTOB-BHIOPOCOB, yAAJICHHIE BHIOPOcOB. OUKCTKA JaHHBIX M TEXHOJIOTHU
perynsipuzanyy. OCHOBHBIE BUABI peryisipu3aniy. MeToq pefyKIuy pasMepHocTH. MeTopl 0T60pa IPU3HAKOB.

Tema 4. Texnoaorun kjaacrepusanuu n kiaaccudpuxkanun. Heiiponnsbie cetn. 'eHeTnyeckne aaropuTMmel.

TexHonornu knacrepusanuu 1 kiaaccudukanuu. K-means. EM-anroput. JIpyrue MeToasl KjacTepusaluu. 3agaun
kiaccuukanmu. baitecoBckuil kiaccudurkaTop. JinHeltHble MeTop! A1 Kiaccudukamu. Jlorucruaeckas perpeccus,
MaKCUMU3alusl IIpaBononoous. HeiiponHsie cetr: o0mias apxutekTypa. MHorocnoiiHbie cet. OOpaTtHoe
pacripocTpaHeHueolMOKU. CTOXaCTHYECKUI TPAIEHTHBIA CIIycK. [ eHeTHUeCKe airOpUTMBL.

Tema 5. Boinesienne ocodennocrteii (Feature detection); Hopmanan3anus nannbeix. HeueTkne MHOKeCTBa.
BaiiecoBbl ceTH.

U3Bneyenue npusHakoB / BegesteHue ocodeHHocrei (Feature detection). ITpeoGpazoBanus npusHakoB. Hopmanusanust
JaHHBIX. MeToapl HopMaIn3anyu AaHHeIX. HopManmsanus nmo metogy MuHMakca. Hopmanuzanus mo Z-nokasaTenio.
Hecsaruunoe macimtabuposanue. Heuetkue MHOkecTBa. baitecoBsl cetr. 3agaun 6aiiecoBCKOro BhIBOjia. MeToauka
MOCTPOEHUSI HEUETKOM OalieCoBOil ceTH
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5. IlepedeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA IA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrosTenbHast pa6oTa 0Oy4aroIXCs BHIIOIHAETCSA MO 33laHHI0 U IPH METOAMYECKOM PyKOBOJICTBE MPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro yuacTus. CamocTosATeNbHasA paboTa Mofpa3aeNnsaeTcs Ha CaMOCTOSATENIbHYIO0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HA BHEAYJUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CaMocTosTe bHAs paboTa OOYUYAIOIMXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSTEJIbHOE OCBOEHUE OTAEIbHBIX TeM (pa3ieioB) AUCHUILIMHEL, TaK U IPOPabOTKY TeM (pa3IeioB), OCBAHBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKperlieHNe 3HAHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYILEMY M IPOMEKYTOYHOMY KOHTPOJIIO IO AUCLUILIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIME JIOKYMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsnok opraHU3anmy U OCYIIECTBIEHUs 00Pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpKIEH MPUKa30M
MuHucTepCTBa HAyKH U BhicIero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 nosiopst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (penepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepaspubIil yHUBEpCUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKAESHUS BBICIIETO
npopeccroHanbHOTO 00pazoBanus "Kazanckuii (ITpuBomkckuii) dheiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETa
MOOK "Data Science: Machine Learning" (Harvard) - https://www.edx.org/course/data-science-machine-learning
MOOK "Machine Learning Fundamentals" (UC SanDiego) - https://www.edx.org/course/machine-learning-fundamentals-2

MOOK "Machine Learning with Python: from Linear Models to Deep Learning" (MIT) -
https://www.edx.org/course/machine-learning-with-python-from-linear-models-to

MOOK "Bgenenue B Data Science u mammnHOe obydenue” (Bioinformatics Institute) - https://stepik.org/course/4852/promo
MOOK "Hayka 0 TaHHBIX ¥ aHaJIMTHKA 00JbIuX 00beMoB gaHHbIX"' (CIIGITY) - https://openedu.ru/course/spbstu/BIGDATA/

[uxst MOOK "Marnaoe o0yuenue 1 ananu3 ganabix” (MOTU, Aupexc) -
https://www.coursera.org/specializations/machine-learning-data-analysis

6. ®oH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPIfI, yMeHI/Iﬁ 1 HaBBIKOB. CDOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHBIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢oHJe OLIeHOUHBIX CPEJCTB COAEPKUTCS creayomas HHpOopMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHHsI 110 AUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus1 c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHUCaHUe MopsAKa IPUMEHEHHS U IPOLIEAYPHI OLIEHUBAHUSA /IS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKaHNE OLICHOYHBIX CPEACTB, BKJIIOYas Tpe60BaHI/IH, MPEABABIACMBIE K HCﬁCTBHHM 06yqa10mnx0ﬂ, AEMOHCTPHUPYEMBIM
pe3yiibTaTaM, 3aJaHuA pa3JINYHbIX THUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTUHE HaxoauTcs B [Iprnoxkenun 1 K mporpaMMe TUCIUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS JUCIUILIAHBI (MO XyJIs)

OcBoeHre QUCHUIUTAHBI (MOIYJIsT) IPE/IToaraeT n3yueHne OCHOBHOM 1 JOMOJTHUTEIBHON yueOHO# TnTepaTypl. JIuteparypa
MOXeT OBbITh JOCTYIHA OOYYAIOIIMMCS B OTHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Y€PE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B le4aTHOM Bu/e - B Hayunow 6ubnuoreke um. H.U. Jlo6aueBckoro. OOyyalomiiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU 110J1b30BaHKsi HayuHoi GUOIMOTEKOM.
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

MOOK "Data Science: Machine Learning" (Harvard) - https://www.edx.org/course/data-science-machine-learning

MOOK "Machine Learning Fundamentals" (UC SanDiego) - https://www.edx.org/course/machine-learning-fundamentals-2

MOOK "Machine Learning with Python: from Linear Models to Deep Learning" (MIT) -
https://www.edx.org/course/machine-learning-with-python-from-linear-models-to

MOOK "Bgenenue B Data Science u mamnaHoe o0yuenune” (Bioinformatics Institute) - https:/stepik.org/course/4852/promo

Huxn MOOK "MamnmaHoe o0ydyenue u anamm3 aaHabix (MOTU, Aunekc) -
https://www.coursera.org/specializations/machine-learning-data-analysis

9. MeToandecKne yKa3aHHA VI 00yJaIomIXCs M0 0CBOEHUIO JUCIHUIIAHBI (MOTyJIsT)

Bujg paéor MeToanueckue peKOMeHalu

JIEKLIVH B xo/e JeKIIMOHHBIX 3aHATUR BECTH KOHCIIEKTHPOBaHUe yueOHOro Matepuana. OOpaiiath BHUMaHUE
Ha Kateropuu, (hOpMyJIMPOBKH, PACKPHIBAIOIINE COCPKAHUE TEX WM UHBIX SIBJICHUN U TPOIIECCOB,
Hay4YHbIe BBIBOJIbI U MPAKTUYECKUE PEKOMEH/IAINH, TTOJIOKUTEIIbHBII OIBIT B OPATOPCKOM HCKYCCTBE.
TMoce Kaxa0# JIEKIMU CTYACHTY Clie/lyeT BHUMATEJIbHO MPOYUTATh U pa300paTh KOHCIIEKT, IIPU 3TOM:
- [ToHSATH ¥ 3aNIOMHUTH BCE HOBBIE OIpe/e/ICHUS.

- [ToHsTh Bce MaTeMaTHUECKIE BBIKJIAKY U JISKAIIUE B UX OCHOBE (PU3MUCCKIE TIONOKEHUS U
JONYINEHHUST; BOCIIPOU3BECTH BCE BBIKJIAJIKH CAMOCTOSITEJIPHO, HE TJISI/Isl B KOHCIICKT.

- BBINOTHUTE WK J0/IeIaTh BBIKJIAKU, KOTOPBIE JISKTOP MPEATUCAT Ce/IaTh CAMOCTOSATEIBHO (eciu
TaKOBBIE UMEIOTCS).

- Eciu nekTop nipeamnucan pazodparth yacTh MaTepuiia 6oJiee MOAPOOHO CAMOCTOSITEIBHO TI0
JOCTYITHBIM MTUCbMEHHBIM WM 3JIEKTPOHHBIM UCTOYHUKAM, TO HEOOXOIMMO CBOEBPEMEHHO 3TO
clesath.

- [1py BO3HMKHOBEHUH KaKUX-JIOO TPYJAHOCTEN C MOHMMAaHHEeM MaTepuia PeKOMEH/IyeTCsI TOTIPOCHTh
TIOMOIIH Y CBOMX OHOTPYIITHUKOB UJIA COKYPCHUKOB. Takke MOKHO 0OpaTUTHCS 3a MOMOIIBIO K
JICKTOPY.

MPAKTUYICCKUC HO,I[I‘OTOBKy K IPAKTUYECKUM 3aHATUAM CIEAYCT HAYMHATD C FJIy6OKOFO YCBOCHUA HpOﬁHCHHOT (6]
3aHATUA Martepuajla u y‘{C6HOﬁ JIMTCPATYyPHhI. Bce 3a1aHUs K IPAKTUYICCKOMY 3aHATHIO HCO6XO£{I/IMO BBITIOJIHATD

B COOTBETCTBUHU C HHCprKHHeﬁ, AHAJIM3UPOBATH MOJTyYE€HHBIE B XO€ 3aHATUA PE3YJIbTATHI 11O

HpHBeZ[eHHOﬁ METO/JUKE. HpI/ICTyHaH K PEHICHUIO 3aJa4U, CTYACHT JOJIKEH XOPOLIO YSACHUTD €€

YCJIIOBHE 1 UCXOIA U3 YK€ IMOJTyYEHHBIX UM 3HaHI/II71, YCTaHOBUTDH, KAKUE BOIIPOCHI BLITEKAIOT U3

COAEp)KaHUA 3aJa4u.

Pemenne 3a1a4 JOJIKHO OBIThH MOTUBUPOBAHHBIM U 000CHOBAHHBIM TEOPETUIECKHU.

CaMOCTOA- Bonbilioe 3HaueHne UMeeT CaMOCTOSITeIbHAS pa60Ta C HHTCpaTypOfI, Bpra60TKa
TEJIbHaA pa60Ta PpaliMOHAJIbHBIX IIPUEMOB CaMOO6pa3OBaHI/Iﬂ. OgnageHue panoOHaJIbHbIMHA
nmpuemMamMmmn pa60TI)I C JIMTEPATYPHBIMU UCTOYHUKAMU ABJIACTCSA MTPU3HAKOM Cq)OpMI/IPOBaHHOCTI/I y
JIMYHOCTHU KYJIbTYPbl YMCTBEHHOI'O TPYy/Jla KaK OJIHOM MX BaXKHEUIINX IMPEAroChIIOK JlaJIbHEHUIIEro
CaMOO6pa30BaHI/I$I. Ecnu yacth yqe6H0ro MaT€puia OTBEACHA Ha CaMOCTOATEJIbHOE N3YYEHHUE, TO
HCO6X0)II/IMO IMMPUCTYIUTD K 9TOMY HE3aMEJIMTEJILHO MTOCJIE YKa3aHUA MperogaBaTesid 1 OCBOUTH
MaTe€puJl B OTBEACHHBIE UM CPOKH. MaTepI/m CJIEAYET U3YUYUTD 11O JOCTYITHBIM MMCbMEHHBIM U
DJICKTPOHHBIM UCTOYHHUKAM, O KOTOPbLIX COO6H_II/IT npenojaaBateiib.
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH [NoaroroBka K K3aMeHy 3aKJII0YAETCS B U3YUYEHNH U TIIATEIHLHON MPOpabOTKe CTYJEHTOM Yy4eOHOro
Marepuaja JUCUUIUIMHBL C YIETOM YUeOHUKOB, JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHi. [Tpn

MOATOTOBKE K 9K3aMeHy 00yyalolrecs BHUMaTeIbHO N3y4aloT KOHCIEKT, peKOMEH/IOBAHHYIO JINTEpaTypy
Y JIeNAIoT 3aMUCH 0 KaXA0MY BOIPOCY.

B npennsepun sx3ameHy nperiofaBarelib 3a0J1aroBpeMeHHO IIPOBOAUT I'PYIIIOBYIO KOHCYJIbTALIMIO U, B
cllydae HeOOXOAMMOCTH, MHAMBHIyabHbIe KOHCYJIbTalMu ¢ oOydvatommmucs. [Ipu nmpoBeneHnn
KOHCYJIBTAIMU 000011IaeTCs MPOHAEHHBIN MaTepyal, pacKpbIBAeTCs JIOTHKA €ro U3y4eHusl,

TIpUBJIEKAETCS] BHUIMaHUE K BOIIPOCaM, MPEACTABIISIONIMM HauOOJIbIINE TPYAHOCTH ISl BCEX WJIN
6OJIBIIMHCTBA 00YYAIONIMXCsl, PEKOMEH/YeTCsl JIMTepaTypa, HeOOXOAUMast s TOATOTOBKH K 9K3aMEHY.
DK3aMeH 10 Kypcy MPOBOJUTCS B BHJE TECTUPOBAHUS MM 110 OuitetaM. Ha sk3ameHe no OuiietaM CTy/IeHT
Ja€T OTBETHI Ha BONPOCHI OMJIETA MTOCIIE MTPEABAPUTENLHON MOArOTOBKH. CTYIeHTY IpeIOCTaBIISIeTCs
MIPaBO OTBEYaTh Ha BOIPOCH OuiieTa 6e3 MOArOTOBKH I10 €ro JKeJaHHIo.

10. Tlepeyenp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiEcca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cirenymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJaIOIIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO IMOJKTIOUEHHsI K ceTr "VIHTepHeT" 1 obecriedyeHueM JOCTyma
B 9JICKTPOHHYI0 MH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATM3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbSI).

KommnbloTep 1 puHTEp 111 pacnevyaTky pa3JaTOYHbIX MaTepUaoB.

MynbTUMeaniiHas ayAUTOPHSL.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPe00pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37IaHNe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTy4Yaltd MH(OOPMALMIO BU3YaIbHO, C HAPYILIEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOIrpaMMHBIX CPEJICTB, 06eCHe‘II/IBaIOIJII/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHHfI, Q)OpMpreMI)IX
,HI/ICHPIHJ'[PIHOfI, 3a CUET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX J'Ia60paT0pI/If/’1 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH IS Nepeaun MHGOPMALMH, OPraHu3aLy pa3InyHbIX (hOpM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTesieM, B TOM YHcile BEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU ] BUPTYAJIHBIX JIEKLIUI C BO3MOKHOCTBIO B3aMMOEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLK KOJUIEKTUBHOMN paboThI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI I OpraHu3aliun (pOpM TEKYHWIETro U NpoOMeEKYTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoNIMMCsl MHBIUIOM WM JIMLIOM C OTpAHUYEHHBIMUA BO3MOKHOCTSIMHU 3J0POBbS
¢opm rmpome:xyTOUHOI aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEIbHOCTH UX CAAYH:

- IPOJIOJKUTENIPHOCTH C/IAYH 3a4ETa WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

SAEKTPOHHBH
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- IPOJIOJKUTENILHOCTH MOATOTOBKY 00YYAIOIErocsi K OTBETY Ha 3a4éTe WM 9K3aMeHe, TPOBOJAMMOM B YCTHOU (opMme, - He
6osiee yeM Ha 20 MUHYT;
- IIPOJOJIKUTEIPHOCTH BBICTYIUICHHUS 00YyJAIOLIErocs [Py 3aIlUTe KYpCcOBOil paboTh - He Oonee 4eM Ha 15 MuHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoanussMyu PI'OC BO u yueOHbIM 1utanoM 1o Harpasienuio 27.04.05
"NurHOBaTHKA" M Maructepckoi mporpamme "Llucposas TpancopMarnus npeanpusTai’.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.06 Anaauz 60a6uux OAHHBIX U MAUUHHOE 00yYeHle

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 27.04.05 - MuHOBaTHKA
Ipoduns noxrorosku: Ludposas Tpancdopmanus npeanpusaTui

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1) Kynanues, A. I1. Metoap! 1 cpeicTBa KOMIUIEKCHOTO CTaTUCTHUECKOTO aHaJIM3a JaHHbIX : yueO. nocodue / A.I1. Kynandes. -
5-e m3n1., mepepad. u gom. - Mocksa : UHOPA-M, 2018. - 484 c. - (Beicmiee oOpa3oBanue: bakanaBpuar). -
www.dx.doi.org/10.12737/25093. - ISBN 978-5-16-012834-4. - Tekcr : anekTpoHHsIii. - URL:
https://znanium.com/catalog/product/975598 (nara obpamenus: 24.08.2020). - Pexxum goctyna: mo noanmcke.

2) Bornanos, E. I1. IHTeNIeKTyalbHbII aHAIM3 JaHHBIX : IPaKTUKYM Ul MaructpaHToB Hanpasiaenus 09.04.03 'TlpuknaaHas
uH(popMaTuKa' mpoduib NoAroToBKM 'VMIH(pOpMalMOHHbIE CUCTEMBI U TEXHOJIOTMH KopriopaTuBHoro ynpasienus' / E. I1.
Borganos. - Bosrorpan : ®I'BOY BO Boarorpanckuii 'AY, 2019. - 112 c. - Tekcr : anektponHsIil. - URL:
https://znanium.com/catalog/product/1087885 (nara odpamenus: 24.08.2020). - PexwM jocTyna: o MoArvcKe.

3) MakmanoB, A. B. TexHo0rum MHTEUIEKTYaJIbHOTO aHAIM3a JaHHBIX : ydeOHoe rnocodue / A. B. Makmmanos, A. E.
Kypagnes. - 2-e u3n., crep. - Cankrt-IletepOypr : Jlanb, 2019. - 212 c. - ISBN 978-5-8114-4493-9. - TekcT : 9J€KTPOHHbIH //
Jlans : aneKTpoHHO-OMOMoTeuHas cucrema. - URL: https://e.lanbook.com/book/120063 (nata obpamenus: 24.08.2020). -
Pexum nocryna: ajist aBTOpu3. MOJIb30BaTENEH.

4) Karan, E. C. IIpukJjagHO¥ CTaTUCTUYECKUI aHAIN3 TaHHbIX : yueOHoe nocodue / E. C. Karan. - Kemepogo : KemI'V, 2018. -
235 c. - ISBN 978-5-8353-2413-2. - Tekcr : 351eKTpoHHBI# // JIaHb : 91eKTpoHHO-01OIoTeuHast cucrema. - URL:
https://e.lanbook.com/book/134318 (nara obpamenus: 24.08.2020). - Pexxum roctyna: uisi aBTOpU3. TOJIb30BATEIICH.

JomnmoJHUTEILHAS IUTEpATypa:

1) CraTucTHUYECKUi aHAIN3 JaHHBIX, MOJEJIMPOBAHUE 1 UCCIIEJOBAaHNE BEPOSATHOCTHBIX 3aKOHOMepHOCTel. KoMmboTepHbIii
noaxon / B.1O. Jlememko, C.Bb. Jlemeniko, C.H. TToctoBanos u ap. - Mocksa : HUL] UHPPA-M, 2015. - 890 c.ISBN
978-5-16-103267-1 (online). - Tekcr : anekTponHsIi. - URL: https://znanium.com/catalog/product/515227 (nara o6pareHus:
24.08.2020). - Pexum goctyna: 1o NOJIHCKe.

2) Benbko, U. B. Teopust BeposiTHOCTElN, MaTeMaTUYeCKasi CTATUCTUKA, MATEMATHYECKOE [TPOrpaMMHpoBanue: Y yeOHoe
roco6wre / bensko U.B., Mopososa .M., Kpumranosud E.A. - Mocksa :HUL] UH®PA-M, Hog. 3nanue, 2016. - 299 c.
(Beiciiee oopazoBanue: bakamaspuar) ISBN 978-5-16-011748-5. - Tekcr : anexTpoHHsIi. - URL:
https://znanium.com/catalog/product/542521 (nara obpamenust: 24.08.2020). - Pexum ocTyrma: Mo MOAIKICKE.

3) Camnoxnuko, I1. H. Teopust BeposiTHOCTEl, MaTeMaTH4YeCcKasi CTATUCTUKA B IPUMEpax, 3a1auax 1 TecTax : yueOHoe nocooue
/ T1. H. Canoxuukos, A. A. Makapos, M. B. Paguonosa. - Mocksa : KYPC : UHO®PA-M, 2020. - 496 c. - ISBN
978-5-906818-47-8. - Tekcr : anektponHsiit. - URL: https://znanium.com/catalog/product/1027404 (nata oOparieHus:
24.08.2020). - Pexum goctyna: 1o NOJmucKe.

4) MenpanueHKO, A. C. MaTemaTrueckasi CTaTHCTHKA U aHAIU3 IaHHBIX : yaebHoe mocodue / A. C. MenpHUYEHKO. - MOCKBa :
MMUCHUC, 2018. - 45 c. - ISBN 978-5-906953-62-9. - Tekcr : 3;1eKTpoHHbIH // JIaHb : 3JIeKTpOHHO-OHOIMOTEYHAS CHCTEMA. -
URL: https://e.lanbook.com/book/108035 (mata o6parmenus: 24.08.2020). - Pexxum gocTyna: 11l aBTOPH3. TOJTb30BaTENIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.06 Anaauz 60a6uux OAHHBIX U MAUUHHOE 00yYeHle

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noaroroku: 27.04.05 - MuHOBaTHKA

IMpoduns nogrorosku: Ludposas Tpancdopmanus npeanpuaTui

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.
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