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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 AUCHUTUTMHEL pa3padoTaii(a)(u): CTapivii HayYHbI COTPYAHUK, K.H. 3aukud A.A. (HUJI Ytum3zanms quokcuna
yrilepoja B MOA3EMHBIX €CTECTBEHHBIX pe3epByapax, VIHCTUTYT reosioruu 1 HedprerasoBbix TexHousoruit), Kaskrin@gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH HaxoquTh, (hOPMYJIMPOBATH U PEIIaTh AKTyaJIbHbIE U 3HAUUMBIE MTPOOJIEMBI

[TPUKJIATHON Y KOMITBIOTEPHOIN MaTeMaTUKU

OIIK-2 CriocobeH CO31aBaTh U UCCJIIEJOBATH HOBBIE MATEMATUYECKUE MOJIE/IN B €CTECTBEHHbIX HAyKaX,
COBCPILIEHCTBOBATH U paBpa6aTbIBaTb KOHIECHIINU, TCOPUU U METObL

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):

IoyokeH 3HATh:

CoBpeMeHHbIE METO/Ibl OTITUMU3AIUH

HokeH yMeTh:

DopMyIMpOBaTh MPUKIATHBIE CTATUCTIHYECKIE 33/1a9X B TEPMUHAX 33Ja9 ONITUMH3AIIUN
IloJoKeH BIIafieTh:

KOMHI)IOTCPHI)IMI/I CpE€ACTBaMM PEIICHUA 3aJa4 ONNTUMU3ALINN

2. Mecto gucuumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHas qucrmiuivHa (MOAyJb) BKodeHa B paszaen "B1.0.09 ducuurimasl (MOayM)" OCHOBHOM NMpoecCrOHANbHON
obpazoBarenbHol nporpammsl 02.04.01 "Maremaruka 1 KoMIbloTepHble HaykH (CTaTUCTUUECKUE METO/Ibl HAYKU O JAHHBIX)" U
OTHOCHUTCS K o0s3arensHoi yact OITOIT BO.

OcBauBaercs Ha | Kypce B 2 ceMecTpe.

3. O6beM qUCHUILUIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKAa3aHHEM KOJIHYEeCTBA YaCOB, BbII€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npenojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

OO611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIIAET 5 3ayeTHhIX (bie) enuHutl(bl) Ha 180 vaca(oB).

KonrakTHast pabota - 48 vaca(oB), B TOM 4KCIie JIeKIun - 24 yaca(oB), npakTuueckue 3aHsartus - 0 yaca(oB), 1abopaTtopHbie
padoTsl - 24 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM padoThl - 0 yaca(oB).

CamocrosiTenbHast padoTa - 78 yaca(oB).
Kontpons (3auér / 3x3amen) - 54 gaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIST TUCIUILUIMHBL: SK3aMeH BO 2 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE€/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB 1 BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa  TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yachbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pas el qucumminHb / Ce- Texmun,Texmmn|lIpakTu-[Iipaktu-{/Iadopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. |4YecKue | YyeckHe |TOpHbIE |TOpPHbIe | Hasd
¢opme BaHsaTHsA,| B 3J. |[pabdoThl,| B 3. pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
1. [Tema 1. Be3ycnoBHas onTuMU3aIUSI. 2 6 0 0 0 6 0 20
2. |Tema 2. YciaoBHas onTUMHA3aIus. 2 6 0 0 0 6 0 20
3 Tema 3. CniennajibHble 3aJa4X ONTUMUA3ALNHN. 2 6 0 0 0 6 0 19
S5AEKT
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 4. CniernajibHbIE METOABI ONITUMHU3ALINY B
CTATUCTHUKE.

2 6 0 0 0 6 0 19

1Toro 24 0 0 0 24 0 78

4.2 Cogep:kanne JUCIHUATLIHHBI (MO TyJIs1)
Tema 1. Be3yciioBHass onTUMU3 AU,

H606XOJII/IM}>IS " JOCTATOYHbBIC YCIOBHA CYIIECTBOBAHUSA IKCTPEMYMaA. MeTOHLI O,HHOMepHOfI OIITUMHU3AIINU: 30JI0TOIr0 CEUCHUA,
(DI/I60HEI'~I'~II/I, ACJICHUA OTPE3KaA MOI0JIaM. MeTO,HI)I NEPBOIro nNopAaKa: Fpa,[[I/IeHTHHﬁ CITYCK, COHpH)KéHHI)IG IrpaiuC€HTBI, UX
MO,HI/ICI)I/IKEIHI/II/I. METOHI)I BTOPOIo Mnopsaka: METo/ HrioToHa 1 ero aHaioru. MeTOHLI HYJIEBOI'O MOpsAJaKa, a TOM YUcCjie
NOMmyJIAIMOHHBIC METO/bI.

Tema 2. YcaoBHass onTHMH3aIHs.

OrpaHuyeHys B yCIOBHOM ontuMu3anuy. Metox MHoxuteneit Jlarpamka. ¥ cinosusa Kapyma-Kyna-Takepa s
CYILECTBOBAHUS YCIOBHOTO 3KkcTpeMyMa. IlepemenHas paccornacoBanus. JIBoiicTBeHHas 3a1ayda. MitepaTuBHbIE METOIbI
YCJIOBHOH ONTUMM3aLUK. MeToabl BHyTpeHHel Touku. MeTtoapl mrpadHbix pyHKIMA. MeToas BO3MOKHBIX PACCTOSTHU.
JIBoiicTBEHHAsl ONTUMU3ALIUS.

Tema 3. CnenpaJbHbIe 320248 ONTHMHU3alUN.

JIuneiinoe nporpammupoBanue. KaHoHnueckas popma ycinoBuil 3a1a4u JMHEHHOTO NporpaMMupoBanust. CUMILIEKC-METO/.
3agava KBapaTUYHOrO MPOrpaMMUPOBaHMUsI, €€ pa3InyHble (POPMbI, METO/bI pelieHus1. Boimykias ontumusanusi. [Ipoepka
YCJIOBUI Ha BHIIYKJIOCTb YCJIOBUM, pellieHre 3aJaui BhITYKJIOW ONTUMU3AIMU. MeTo/1 MPOKCUMAIIbHOTO TPaJUeHTa.

Tema 4. CnenmaJibHble METO/IbI ONTUMH3 AU B CTATHCTHKE.

3a1auM ONTUMH3ALIMK B CTATUCTUKE. MeTol MaKCMMaJILHOTO MTPaBIoNo00Mst. MeTo HAMMEHBIHMX KBaApaToOB. AJITOPUTM
JleBenGepra - MapkBapara. BapuanmonHoe ucuncienne. CTaTUCTUIECKUE MOJIENTH CO CKPBITHIMU TIepeMEHHBIMU.
EM-anroput™. Bapuanmonnas 6aiiecoBckas onruMu3anusi. MeTos paciipocTpaHeHus oxuganvs. Paspensiomas pyHKys u
METO]] CTOXaCTUYECKOT0 MPaBJoNo00usl.

5. IIepedyeHb y4eOHO-METOUIECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXCs M0
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS MO 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HernocpeAcTBeHHOro yyactust. CamocrosiTenpHas padoTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSITHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTesibHas padoTa 00yYaIoMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U MIPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst camocTosiTebHON paboThl 00yUaloLecst YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U TPOMEKYTOUHOMY KOHTPOJIIO 1O JUCLUILIIMHE.

OpraHu3alysi cCaMOCTOSITETIbHON padOThl 00yUAIOIIMXCS perilaMeHTHPYeTCss HOPMAaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIeHNs 00pa30BaTeIbHON JeATeIbHOCTH [0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaMm ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpK/IEH IIPUKa30M
MuHucTepcTBa HayKu 1 BhIcIero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmy Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHII "

VYcraB (eepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBOBKCKMIA)
(penepasbHbIl yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKICHHS BBICLIIETO
npodeccuonanbHOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepcUTeT"

JlokanbHele HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) eaepaibHOro yHUBEpCUTETa

6. ®OH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOYJISI) TIpeIoiaraeT u3y4eHrne OCHOBHON M JOTIOTHUTEILHON yueOHO! muTepaTypsl. JlutepaTtypa
MOKeET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Algorithms for optimization book - https://algorithmsbook.com/optimization/
Algorithms for optimization github - https://github.com/algorithmsbooks/optimization-ancillaries
Bayesian Reasoning and Machine Learning - http://web4.cs.ucl.ac.uk/staff/D.Barber/textbook/200620.pdf

9. MeToauuecKHe YKa3aHUA A 00yUaIOMMXCA 10 0CBOESHUIO JUCIHHUILIAHBI (MOXyJIsI)

Bujg paéor MeToanuecKrue peKoMeHIanun

JIEKLIAN B xoje MpoxoxkAeH s 1IMKJIA 3aHSTUI JIEKIIMOHHOTO TUIA 110 AUCLUILUIMHE 00yJaIoeMycsl CIIYIIATENIo JUIs
JIy4ILIErO U TIOJIHOLIEHHOTO YCBOEHMSI OCBAUBAEMOr0 MaTepHualia U TEOpUK HEOOXOAMMO IIPOSIBIISATH OBBIIEHHOES
BHUMaHHE, IIOCTOSTHHO aHAJIM3UPOBATh MOITYyYeHHYI0 HH(OPMALIMIO, COTIOCTABIIATH €€ C IPYTHMU pa3AeaaMu U
JVCIIIUTMHAMH Kypca.

na60paTopHLIe HpI/I PpeIIEHNA BBIITIOJTHCHUN Ha60paT0pHI)IX pa60T HeO6XO,HI/IMO HCII0JIb30BaTh TeOpeTI/ILIeCKI/Iﬁ MaTtepual, 1eJaTb

pa60T1>1 CCBIJIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOﬁCTBa, Cl)OpMyJ'[I)I u Iip. Pemenne 3aJJa4 u3Jjaracrca HOHPO6H0 u
COACPIKUT H606XOHI/IMLIC TIOACHUTEJIbHBIC CCBIJIKU. Tel(ynme 3aJlaHuA Ha na60paTopHLIe pa60T]>I BBIJAIOTCA
KaXXaylo HEACIIIO Ha ITPAKTUYCCKOM 3aHATUM. I/IH,HI/IBI/IHyaJ'II)HI)Ie AOMalIHUE 3aJaHNUA BbIJAIOTCA HA IIPAKTUYICCKUX
3aHATUAX B Ha4aJI€ U3YYCHUA COOTBETCTBYIOIINX TEM.

CaMoCTOsI- B xope BBIIOIHEHHMS LUKJIA CAMOCTOSTENBHBIX padoT IO AUCLMILIMHE 00ydaloeMycsl CIyIaTesio Kypeca
TeJIbHas padoTa | peKOMEHIYeTCs ¢ LeJIbIo JIyUIIero 1 6ojee MOJHOrO YCBOEHMsI OCBAMBAEMOr0 MaTepHala M TEOPUH BBIIOJIHSTH
BCe paOOTHI ATl AOMALIHETO MCIIOJIHEHN S, U3y4aTh JOMOJHUTEIBHYIO IUTEPaTypy, (hOPMYJIMPOBATh BOIIPOCH HA
HE TIOJIHOCTBIO OCBOEHHBIE YacTH Kypca.

SAEKTPOHHBH
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMCH B X0[1€ MOATOTOBKHU K 9K3aMEHY MO JUCHUITIMHE 06y‘-laIOHICMYC${ CIIyHIATeJII0 KypCa pEKOMEHAYETCS € LEJIbIO
TIOBBILIIEHUS €T0 BO3MOKHOCTEH 110 yCcnenmHomMy NpOXOKACHUIO 9K3aMEHA TOBTOPUTL BECH paHEE I/I3y‘-IeHH]>II7’I
MaTepualjl, Kak TCOPETUYCCKOI'O XapaKTepa, TaK U MPAKTUYCCKUE U CAMOCTOSATE/IbHBIC pa6OTI>I, OIIpeaeINTb
BO3MOXHBIC HpOGJ’IeMHLIC MECTa YCBOCHUA MaTE€puaJia U IMPOBECTU NONOJIHUTEIILHbIC 06pa30BaTeJ’IbHHC IlefICTBI/If{
IS TS pa3spelI€HU s BbIABJICHHBIX paHEe HpO6JIeMHI)IX 1 HEOCBOCHHBIX YYaCTKOB KYypca.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedyeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUILIIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

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

MarepraibHO-TEXHHUECKOE 00ecrieueH e 00pa3oBaTeILHOTO TIPOIIECCa IO JUCIUILTAHE (MOIYJTO) BKIIIOUAET B ce0s CIeqyIoNIie
KOMITOHEHTHI:

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

Vue6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeINIHAS 8y IUTOPHSL.
KommnbloTepHBIit KJtacc.

12. CpeacTBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIMLAMY C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TS PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3/IMYHBIX BUJAaX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOKHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUTsi 00yUaloMXCcsl BOCIPUHUMATD OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHNe ITPOrPaMMHBIX CPEACTB, 00ECIIeUNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM UYKCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3ali pa3jinvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C nIpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI 1J1d IPOBEACHUA BUPTYAJIbHbBIX J'ICKL[I/II71 C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIHMOHHOI'O
06y‘-I€HI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITIOJITHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH AJIsi OpraHnu3aiy (POpM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU ClIa4n O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, TPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 0OYYAIOIIErocst K OTBETY Ha 3aUéTe MM 9K3aMeHe, IIPOBOMIMOM B YCTHOH (opMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYalolIerocst IpH 3aliyTe KypcoBoi paboTHl - He Oosiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBaHussMu PT'OC BO u yue6HpIM 1utanoM 1o Harpasienuio 02.04.01
"MaremartyKa 1 KOMITBIOTEpHBIE HAYKH" U MarucTepckoil nporpamme "CTaTUCTHUECKHE METObI HAYKHU O JaHHBIX".
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Hanpasnenue nogrorosku: 02.04.01 - MareMaTHKa U KOMIbIOTEPHBIE HAYKU
IIpocpuss noaroroBku: CraTrCTUYECKHE METOIB HAYKHM O JAHHBIX

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. ykanosa, H. Y. Metonsl ontumuzaru : yueOHoe mocodue / H. Y. Ilykanosa, I'. B. OBeukus. - Psi3anb : PIPTY, 2024. -
160 c. - ISBN 978-5-7722-0418-4. - Tekcr : aneKTpoHHSI // JIaHb : anekTpoHHO-OMOIMoTeYHast cucrtema. - URL:
https://e.lanbook.com/book/439748 (nata obpamenus: 17.01.2026). - Pexxum jocTymna: uist aBTOpH3. TOJIb30BATEIIEH.

2. Ilantenees, A. B. Metoasl onTMMU3aluK B IpUMepax U 3aaavax : yueOHoe nocodue / A. B. [lantenees, T. A. JleToBa. - 4-¢
u3., ucnp. - Cankr-IlerepOypr : Jlanb, 2022. - 512 c. - ISBN 978-5-8114-1887-9. - Tekcr : anekTpoHHbiii // JlaHs :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/212129 (narta obpamenus: 17.01.2026). - Pexum
JOCTYyIa: U151 aBTOPU3. TOJIb30BaTENeH.

JonoJHUTeAbLHAS JUTEpaTypa:

1. Tapacos, B. H. Metoapt ontumu3saiiuu : yueOHuk / B. H. Tapacos, H. ®. Baxapesa. - Camapa : III'VTH, 2020. - 282 c. -
Tekcr : anektTponHbiit // Jlansb : anexTpoHHO-OubMoTeuHas cuctema. - URL: https://e.Janbook.com/book/255611 (aata
obpamienusi: 17.01.2026). - Pexxum foctyna: [uist aBTOPU3. MOJIb30BATENCH.

2. lemupoga, JI. A. ITonmynasaiyoHHbIe aIrOpUTMBl onTUMU3aluy : MoHorpacdus / JI. A. lemunoBsa. - Mocksa : PTY MUPDA,
2025 - Yacts 1 - 2025. - 209 c. - ISBN 978-5-7339-2643-8. - TekcT : a5eKTpoHHbIi // JIaHb : 9JIeKTPOHHO-OMOIMOTeYHAS
cucrema. - URL: https://e.lanbook.com/book/507476 (nata o6pamenwusi: 17.01.2026). - Pexxum nocryna: Juist aBTOpH3.
noJb30BaTene.

3. Maremarryeckoe MOJeIMPOBaHIe MPUKIIaHbIX 3a0a4. Yacts | : yuebHoe mocodue / A. B. Camoxus, U. A. IOpuenkos, C. T
HaeBa, A. A. [lemunosa. - Mocksa : PTY MUP3A, 2024. - 63 c. - ISBN 978-5-7339-2400-7. - Tekcr : anekTpoHHsI# // JlaHb :
3JIeKTPOHHO-OubmoTeunas cucrema. - URL: https://e.lanbook.com/book/464711 (nata obparenust: 17.01.2026). - Pexum
JOCTYTIA: IJIsI aBTOPU3. TTOJIb30BaTENIEH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 02.04.01 - MareMaTHKa U KOMIbIOTEPHBIE HAYKU
IIpocpuss noaroroBku: CraTCTUYECKHE METOIB HAYKHU O JAHHBIX

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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