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Iporpamma muciruimHb "MHTEUIEKTYaTbHBIN aHa3 JaHHBIX B Xumun''; 04.04.01 "Xumus".

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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Iporpamma muciruimHb "MHTEUIEKTYaTbHBIN aHa3 JaHHBIX B Xumun''; 04.04.01 "Xumus".

[IporpamMmy rictMIUIMHBL pa3padoTai(a)(u): JOoLeHT, K.H. (qoneHt) Mamxunos T.U. (kadenpa opraHn4ecKoi U MEMIIMHCKON
XuMuH, XuMudeckuil vHCTUTyT M. A.M. Bytieposa), Timur.Madzhidov@kpfu.ru ; Miaaimmii HayYHBIA COTPYIHHK, O/C
dateixoBa A.A. (HJI NHTesuiekTyanbHasA XuMIdecKkass poOoToTexHuka, Oraen opranndeckoit xumun), AdAFatyhova@kpfu.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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
[K-4 CriocoOeH 0OBEKTUBHO OLIEHUBATH MOJTyYeHHBIE PEe3YJIbTAThl UCCIIEIOBAHUI U OOOCHOBBIBATh

[epCIIeKTUBHI IIPOBEASHHBIX MCCIEJOBAHUI B BHIOPAHHOH 00J1aCTH XMMHUN

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:
- OCHOBHBIE METO/Ibl HHTEJUICKTYaJIbHOTO aHAIM3a IaHHBIX

- MaTeMaTH4YeCK1e OCHOBBI METOJIOB JINHEIHOW perpeccuy, YaCTUUHBIX HAMMEHBIINX KBAPATOB, MOJIEPKUBAIOIINX
BEKTOPOB, UCKYCCTBEHHBIX HEMPOHHBIX ceTeil, MeTooB baiieca;

- AJITOPUTMBbI pa6OTI>I METOAOB UHTEJIJICKTYAJIbHOI'O aHAJIN3a JaHHBIX

- OrpaHUYEHUs], KOTOPBIE HAKJIabIBAIOTCS HA JaHHBIE, TPU MCHOIb30BAHMH PA3IMYHBIX METOJJOB aHAIN3A.
JloKeH yMeTh:

- CTPOUTD Pa3IMYHbIE PErPECCHOHHBIE U KJIacCU(PUKAIMOHHBIE MOAEIH C UCTIOJIb30BAHIMEM METOJJ0B MHTEJUIEKTYaIbHOTO
aHaJIn3a JaHHbIX;

- TOIOWPaTh ONITHMAJILHBIE 3HAUYEHHUS TTOJJTOHOYHBIX MTApaMeTPOB MOJIEIIH;

- IOAOMPATh METO/IBI IS PEIlIeHUs] KOHKPETHBIX 33/1a4;

- BAJIMIUPOBATH U OMPENETATh CTATUCTUUYECKYIO 3HAUMMOCTh MOJIETIEH;

- ACTIOJIb30BAaTh METO/Bl HHTEJUIEKTYaJIbHOTO aHAIN3a JAHHBIX B PA3JIMYHBIX MPUIOKEHHUIX XIMUU.

JloyKeH BiajeTh:

- OCHOBHBIMHM TPOT paMMaMH, TIpeJHa3HAYEHHBIMHU /7151 UHTEJUIEKTYaIbHOTO aHAJIN3a IaHHbIX.

JlokeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- QHAIM3UPOBATh 0a3bl JAHHBIX; COIIOCTABIATH MH(POPMALIUIO U3 PA3TUIHBIX HCTOYHUKOB.

- UCTIOJIb30BaTh METO/Ibl MHTEJUICKTYAILHOTO aHAJIN3a JAHHBIX JUIS PELIeHHUs TeX WM UHBIX IIPOOJIeM XHMHU.

2. Mecro guctnmmasl (MoayJist) B ctpykrype OIIOII BO

Hannaast qucrmruivHa (Momyib) BKodeHa B pasaen "B1.B.JIB.03.01 Jucturummast (Momysm)" OCHOBHOM MpodecCHOHATFHOMN
oopazoBartensHOH mporpammbl 04.04.01 "Xumus (XeMonH(pOpPMAaTHKa U MOJIEKYJISIPHOE MOJEIMPOBaHIe)" 1 OTHOCUTCS K
JucturimHaM 1o Beidopy yactu OITOIT BO, ¢opMupyemoii yuacTHUKaMK 00pa30BATENIbHBIX OTHOIIICHUI.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. 06bem JAUCIMITIJINHbI (MO,Illefl) B 3aY€THLIX €¢/IMHUIAX ¢ YKa3aHUEM KOJINYE€CTBA YaCOB, BbI/1€JICHHBIX HA

KOHTAKTHYIO Pa0oTy 00y4awImuxcsa ¢ npemnogasareieM (10 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcs

OO0111ast TPYI0EMKOCTh AUCIMILUIMHBI COCTABIAET 5 3ayeTHhIX(bie) enuHuIl(bl) Ha 180 vaca(oB).

KonraktHast padota - 41 yaca(oB), B TOM urciie Jekiuu - 20 yaca(oB), mpakTudeckue 3aHstust - 20 yaca(oB), 1aboOpaTOpHbIe
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEIFHOMN padoTHl - 1 yaca(oB).

CamocrositesibHast pabota - 85 yaca(oB).
KouTposns (3auét / x3amen) - 54 yaca(oB).

Popma MpomMeRyTOYHOr0 KOHTPOJIS JUCLUIUIMHBL: SK3aMeH B 3 ceMecTpe.

SAEKTPOHH BI
Il YHHBEPCHTE

MR /- OFMALMOHHO AHATUTAE AR CHCTE

"
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Iporpamma muciruimHb "MHTEUIEKTYaTbHBIN aHa3 JaHHBIX B Xumun''; 04.04.01 "Xumus".

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. Tema 1. OCHOBBI TEOPUU CTATUCTUYECKOTO 3 2 0 2 0 0 0
00y4YeHus
7 Tema 2. MHOXecTBeHHas JIMHEHHAsI perpeccust 3 2 0 2 0 0 0 8
Tema 3. MeTop ri1aBHBIX KOMIOHEHT. MeTos
3. [4acTMYHBIX HAUMEHBIIMX KBAJPATOB 3 2 0 2 0 0 0 10
4. Tema 4. VIckyccTBeHHBIE HEPOHHBIE CETH. 3 2 0 2 0 0 0 10
5. [Tema 5. [lepeBbs NpUHATHS PELLEHUIL. 3 2 0 2 0 0 0 10
6. Tema 6. MeTprueckue MeTo/Ibl 00yUYeHHUsI. 3 2 0 2 0 0 0 10
7 Tema 7. Metoz onopHbIX BeKTOpoB (SVM). 3 4 0 4 0 0 0 10
Tema 8. BaiiecoB MoAX0/ K MAIIMHHOMY O0YYEHHUIO.
8. |HauBHblii OaiiecoB KiaccupuKaTop. 3 2 0 2 0 0 0 10
9 Tema 9. O6yuenue 6e3 yuurtens. Knacrepuzanus. 3 2 0 2 0 0 0 17
Toro 20 0 20 0 0 0 85

4.2 Coaep:xaHue JUCHHUIIMHBI (MOIYJIs1)
Tema 1. OcHOBBI TEOPUHN CTATHCTHYECKOTO 00yUIeHNUsI

Beenenue B quctuiuiiHy. VIHTE/UIEKTyalbHBIN aHATN3 IAHHBIX, MAIIIMHHOE O0YYeHHe U CTaTUCTU4ecKoe o0yueHue. OCHOBHbIE
MIPUHIIMITBL MAIIMHHOTO 00y4eHus. 3a/1a4i MaMHHOTO 00y4yeHust. OCHOBHBIE MTPUHITUITBI MAIIMHHOTO 00y4YeHust. [[puHIMIbE
MOCTPOEHUS MOJIeJIel B KJIACCUYECKOM ctaTucThKe. DYHKIINS MTPaBIONOA00Hs U MeTo/ HauMeHbIxX KBajapatoB (MHK).
[ousTre 00 oBepduTTHHrE, 00 00YUYAIONIMX U KOHTPOJIbHBIX BHIOOPKAX, BHYTPEHHEM U BHEIIHEM, MIEPEKPECTHOM U
CKOJIB3si11ieM KoHTpoJie. OCHOBHBIE MOHSITUSI CTATUCTUYECKON Teopun o0yueHus: Bannuka-Yepsonunkuca. HGOpPMAIMOHHBIN
MOJIXO/1 K MAIIMHHOMY 00y4eHui0. [TpUHIINIT MUHUMATBHON JUIMHBI OITUCAHUST MOJICIICH.

Tema 2. MHoO:KeCTBeHHasI JIMHEHASI perpeccust

Jluneiinast perpeccusi. MuoxectBenHas inHeriHast perpeccusi (MLR). OcHoBbl MeToa. [TpoGiieMa CKOppeInpoOBaHHOCTY U
3HAYMMOCTH JiecKpuntopoB. Ot6op mseckpunropos. [Tomaroass MLR. Brictpas nocraguiiHasi MHOXECTBEHHASI JINHEHAS
perpeccust. [TocTpoeHue JIMHEHHBIX Mofieliel ¢ peryJisipusauueid. [TonsTue o peryisipusanuu. OCHOBBI MeToia IpeOHEBOI
perpeccun. Onipeenenre onTUMaIbHOTO 3HaUeHU s KO3 uIMeHTa perysipu3aliy s 'peOHEBOI perpeccum.

Tema 3. MeTo /1 rJIaBHBIX KOMIIOHEHT. MeTO0/1 YaCTHYHBIX HANMEHbIIHX KBA/IPaTOB

[onsTue 0 MHOroMepHOM aHau3e JaHHbBIX. Meton rnaBHbIX KoMnoHeHT (PCA). TToctpoenue PCA. Anroputm NIPALS.
Merton yacTUYHBIX HauMeHbIIUX KBaapatoB (PLS). Ouenka cratuctiueckoi 3HaunMocti Moaeneit PLS. Moandukanus
anroput™a NIPALS nyia PLS. I'eomerpuaeckuii cmbici. Busyanusanus pe3ynbraToB. Vcnons30BaHue METO/IA TJIABHBIX

KOMIIOHEHT ¥ METO/Jd YaCTUYHbIX HAMMEHBIINX KBAJPaTOB [Vl CHIKEHHS Pa3MEPHOCTH JIECKPUNITOPHOIO POCTPAHCTBA.

Tema 4. UckyccTBeHHbIE HelipOHHbIE CETH.

HckyccTBeHHBIE HelipoHHBIE ceTi. OCHOBHBIC TIOHATHS: HEWPOH, BXOTHOM, CKPHITHIA BHIXOTHOM, CJION, BeC, (PYHKITHS OIMMOKH
cetu. OcHOBHI oxoaa. CeT 0OpaTHOTO pacrpocTpaHeHUst. MeToIbl 00yYeHHs] HEHPOHHO! ceT. MeTOIbl ONTUMI3AINT
BecoB. Camoopranusymwommecst Kaptel KoxoHeHa. Cetrt BCTpedHOro pacnpocrpaHeHus. CeTd ¢ paauaibHON Oa3ucHON
dynkumeit (RBF-, GR-, P- veitpocetn). CeTn Ha OCHOBE TEOpHH aAaNTUBHOTO pe3oHaHca. MHAyKTHBHOE 00yUYeHHe C
HCIOJIb30BAHUEM HEUPOHHBIX CETEN.

3AE
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Tema 5. /lepeBbsi IPUHATHS P eIeHNI.

HepeBbst npuHATHS pemiennil. OcHoBH oaxoaa. CTpyKTypa AepeBa MPUHSATHS PEIeHIA. DHTPONHS U IPUPOCT WH(POPMALIUH.
Wunekc Txunu. BeipamuBanue, nepeodyueHue u oopeska aepesa. Jepesbsi CART, C4.5. TIpeumyiiiecTBa UCHOJIb30BAHUS
JepeBbeB peitiennii. HemoctaTku merona. O01acTi MpUMEHEHHs! IepeBbeB pellieHui. MeTo]| Cily4aiiHoro Jieca.

Tema 6. MeTpuueckue MeTOAbI 00yJeHMsI.

Merpudeckue MeToibl PorHo3upoBaHus. Maeonorus Merpudeckux MeroqoB. Merton k Onmxaiiux coceneit (KNN) u ero
06001menust. [Ipodiema GpicTporo noucka Onvkaninux cocenei. kd-aepesbs. [IpodneMa "MPOKISTUS pa3MEPHOCTU' U METO/IbI
€e pellleHusI: MPOeMPOBAHMUE JIAHHBIX HA IPOCTPAHCTBO MEHBIIIEH Pa3sMepHOCTH, OTOOP MPU3HAKOB C UCIIOIL30BAHUEM METOJIOB
KOMOMHATOPHOW ONTUMHU3AIINH.

Tema 7. MeTox oOPHBIX BEeKTOPOB (SVM).

Meton onopHbIx BekTopoB (SVM). Mneosorus Meroa oropHbIX BEKTOPOB. MaTematudeckue ocHOBbI MeTosa. [Tonck
paznensiolei runepruiockocty, merop Jlarpawka. [psimas v gyansHass (hopMyaHpoBKa. Sipa ckaasipHOro MpOU3BeACHHUS.
IIpoctpanctBo mpusHakoB. Kernel trick. Pemenne perpeccuonnsix 3a1a4 (SVR). Meton ogHOKJIaCCOBOM KJlacCH(bUKAIN
(1-SVM, SVDD).

Tema 8. BaitecoB moaxo Kk MamuHAOMY 00y4yenunio. HauBHbIi 6aiiecoB KiaaccudukaTop.

BaiiecoB mogxox k MammHHOMY 06y4enuio. OcHoBbl Baitecoa noxxona. [IpropHoe 1 ocTepropHOE paciipesiesieHne
BepoaTHocTu. "Hausnblii" baitecoB kiaccudukarop. Jlamnacosckoe cMardenue. ['ayccoBsl mpoueccsl 1Jis perpecCyu.
Hcnonp3oBaHue Aapa CXOACTBA AJIS IOCTPOEHUS HEJIMHEHHBIX 3aBUcuMocTel. ['eHepaTuBHbIe Tonorpaguyeckue kaptel (GTM).

Tema 9. O6yuenue 6e3 yuureis. Knacrepusanus.

Oo6yuyenue 0e3 yunrensi. Kinacrepuzanus. Kinaccudukanms MeTo1oB Kiiactepu3aiun. MeTo/bl uepapXuiecKoi KIacTepu3alivu:
arrJioMepaTuBHBIE ¥ JUBU3UMHBIE METOIB. MeToqpl HenepapXuIecKol KIIaCTepU3allii: METO eAMHITYHOTO MTPOX0/a, METO
Gmkaiiiiero cocesia, Meto peokanuii. MoHoTeHn4eckue Metosl. [lonurennueckue MeTopl. CUHITIETOHBI.

5. lepeyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXcsl BBITIOJHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuacTust. CamocrosiTenbHas paboTa MojipasaensieTcss Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 00yYaloMXCs BKIIIOYAET KaK IOJHOCTHIO
CaMOCTOSITEIIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSITEIbHOM paboThl 00YYaIOIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1sI, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAHWI M OTpabOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYILEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3aiys cCaMOCTOSITETIHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMI 00Pa30BATEIbHBIMK PECYpPCaMHU, BKIIOYASL:

INopsanok opraHU3anuK U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IPOrPaAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont ®eneparmy Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHII "

VYcraB (eepanbHOro rocyIapcTBEHHOr0 aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBoBKCKMiA)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE aKkThl KazaHckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTETa

6. ®OH/ OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTIO) BKJIIOYAET OLIEHOYHbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha TPOBEPKY OCBOECHUS
KOMIIETEHIIUH, B TOM YKCJie 3HAHWU, YMEHUI 1 HaBBIKOB. POH]T OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOYHbBIE CPEeJICTBA TEKYIIETO
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCcTallly.

B (oHIe O1IeHOYHBIX CPENICTB COAEPKUTCS CIeyoIas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMI [VIAHUPYEMbIM pe3yJIbTaTaM 00yueHHsI 110 AUCLUILIMHE (MOJYJI0);
- KpUTepHH OllCHUBAHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHI;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);
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- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /151 KaXKJI0TO OLIEGHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOTr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10un/1x0ﬂ, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOLYIIO).

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIpEoaracT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
MIPaBOOOIAJATEISIMU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOyyJaroIuecs mojyvyanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE [0 YUTATEILCKUM OMJIETaM B COOTBETCTBHMH C MPaBUIaMU 110JIb30BaHKst HayuHoi GUOIHOTEKOM.

DJIeKTPOHHBIE U3JAHUS IOCTYIHBI AUCTAHIMOHHO U3 JII00OW TOYKHM IPU BBEJCHUU 00YYaIOIIUMCS CBOETO JIOTUHA U MApOoJIsl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCMONb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0T0 U3 U3/IaHWI OCHOBHOM JITepaTypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTIOJHUTEILHON JINTEpaTyphl Ha
Kak10r0 00y4Jalomerocsi U3 4ucia Jil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhl, HEOOXOMMOM JIJIs1 OCBOSHMSI JUCIMIUIMHBI (MOYJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyelt mporpaMmMe JUCHMILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEeHUH KOMIUTeKToBaHus (hoHnoB HayuHoi 6ubmmorekn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKAUMOHHOI ceTH ""IHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHS U CIHILINHBI (MOXyJIs)

Virtual Computational Chemistry Laboratory - http://www.vcclab.org/
MammaHoe oOydeHue - http://www.machinelearning.ru

MammaHOoe o0ydeHue (Kypce Jnekimii, K.B.BopoHIoB) -
http://www.machinelearning.ru/wiki/index.php?title=MaiunHoe_o6yuenue_(kypc_nekuuii%2C_K.B.BopoH1oB)

ITporpamma ISIDA-QSPR - http://www.vpsolovev.ru/programs/
Iporpamma Weka (Waikato Environment for Knowledge Analysis) - http://www.cs.waikato.ac.nz/ml/weka/

9. MeToandecKne yKa3aHHSA VIS 00yUAIOMMXCS 10 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Buj pador MeToanuyeckue peKOMeHIalu

JIEKLINH B Xoze NeKIMOHHBIX 3aHATHI BECTH KOHCIIEKTUPOBaHMe yyeOHoro Marepuasna. ObpamiaTh BHUMaHHE Ha
Kareropu, bOpMyJIMPOBKH, PaCKPHIBAIOIIME COJIepKaHUe TeX WJIM MHBIX SIBJICHUH 1 MIPOLIECCOB, HAyYHBIE
BBIBOZIBI M TIPAKTUYECKHME PEKOMEH/IAINH, TIOJIOXKUTEJIBHBIH OITBIT B OPaTOPCKOM MCKyccTBe. JKenareapHo
OCTaBHUTh B paO0OUYMX KOHCIIEKTAX MOJIs, HA KOTOPBIX JeJIaTh IIOMETKH U3 PeKOMEH/I0BAaHHOM JINTEpaTyphl,
JOTIOJTHSIIONIVE MaTeprall MPOCITYIIaHHON JIEKIMH, a TAKKe MOTYEePKHUBAIOIIIE 0COOYI0 BaXKHOCTh TEX MJIM MHBIX
TEOPETUUECKHX TOJIOKEHNH. 3a/1aBaTh MPETIOAABATEINI0 YTOUHSIONIHE BOIPOCH! C IIENbI0 YSICHEHUST TEOPETUIECKHX
TIOJIO’KEHHH, pa3penieHns] CIIOPHBIX CUTYaIi.

npakTrieckue | [IpakTrueckue 3aHATHS MPOXOJAAT B KOMIIBIOTEPHBIX KJIaccax C UCMOJIb30BAHUEM MHTEPAKTUBHON JOCKHU VIS

3aHATUS HaIJIJHOTO TIPEACTAaBIIeHUs AITOPUTMOB U pa3padOTKU IIPOrpaMM Ha BCEX ITalax ee CO3NAHUS U KOMITHISLIIH.
IpakTHyecKye 3aHATUSA TPOXOIAT B UHTEPAKTUBHOM (popMe 00CYyKASHHUS PelleHNs] Pa3INuHbIX 33124 WU B
aKTUBHOI (popMe CaMOCTOSITENILHOTO pEllIeHUs 3a/1a4 CTYIEHTAMHU.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrosTebHas padoTa MPOBOAUTCS C LIENbI0 YriyOIeHst 3HAHUI 110 JUCHUILIMHE U MIPEyCMATPUBAET:

- YTEHHUE CTYJEHTAMU PEKOMEHIOBAHHOM JINTEPATYPhl M YCBOEHHE TEOPETHYECKOrO MaTepraia JUCIUILTHHBL;

- MOAITOTOBKY K MPAKTHYECKUM 3aHATHUSM, YCTHBIM OMPOCaM M KOHTPOJILHOM padoTe;

- paboty ¢ IHTepHET-UCTOUHUKAMU;

- MOITOTOBKY K CJlayue MPAaKTHYECKUX padoT, 3aluTe MPAKTUIECKON paboThI, claue 9K3aMeHa, BHIIOJTHEHUE
JIOMAIIHEro 3aJaHusl.

[TnaHupoBaHKe BpEMEHN HA CAMOCTOSTELHYIO Pad0Ty, HEOOXOMMOIO Ha N3yYeHHE HACTOSIIEH AUCITUIIINHBI,
CTy/IeHTaM JIydIlle BCEro OCYIIECTBIISATh HA BECh CEMECTD, NIPEyCMATPUBAst MPU TOM PETYJISPHOE MOBTOPEHUE
MPOIEHHOr0 MaTepuaia. Marepual, 3aKOHCIIEKTUPOBAHHBIH Ha JIEKIUAX, HEOOXOIUMO PETYJISIPHO JOTOIHATh
CBEJIEHUSIMHU U3 JINTEPATYPHBIX HCTOYHUKOB, MPEACTABIEHHBIX B paboUeil mporpamMmme JUCIMIUTHHBL T10 Kaxaoit
U3 TEM JJIs1 CAMOCTOATEIBHOTO U3YYEeHHUs1, IPUBEICHHBIX B pabovel MporpaMMe JUCHUILIMHGL, CIeyeT CHavaa
MPOYMTATh PEKOMEH/IOBAHHYIO JINTEPATYPY U MPU HEOOXOJUMOCTH COCTABUTH KPATKUI KOHCIIEKT OCHOBHBIX
MOJIOKEHHI, TEPMUHOB, CBEJIEHHH, TPEOYIOIIUX 3aIOMUHAHUS U ABJISIONIMXCS OCHOBOIIOJIATAOIIMMU B 9TON TeMe
U JUTs OCBOEHUS MOCIEYIOIIUX Pa3esioB Kypca.

PaboTra ¢ KOHCIIEKTOM JIEKLIWI

IIpocMOTpHTE KOHCIIEKT Cpa3y MOCe 3aHsTHIA, OTMEThTE MATEPUA/l KOHCIIEKTA JIEKIHI, KOTOPbINA BbI3bIBAET
3aTpyAHEHUS [T IOHUMaHuUsl. TToMmbITallTeCh HAMTH OTBETHI HA 3aTPYIHUTEbHbIE BOIPOCHI, UCIIONb3Y s
peKOMeH 1yeMyIo TuTepaTypy. Eciiu caMocTosATe IbHO He yaaaoch pa3o0paThesi B MaTepuaie, chopMyupyiiTe
BOIPOCHI K OOPATUTECH 32 MOMOIIIBIO K MPETNOAABATEII0 HA KOHCY/IbTAIIMU WM OJIMKANIIEH JIEKIIUH.

PerysisspHO OTBOMTE BpPEMS [Ts1 TIOBTOPEHUS MTPOUEHHOTO MaTepraia, IpoOBePsisi CBOM 3HAHUS, YMEHUS U
HABBIKU 110 KOHTPOJIbHBIM BOIPOCAM.

9K3aMCH

[pu MOAroToBKe K 9K3aMeHy HEOOXOIMMO OIMPAThCS Ha JIEKIIMU U PEKOMEH/IOBaHHYIO TUTepatypy. BHavane
clieyeT MPOCMOTPETh BECh MaTEpUal 10 CIABAEMON TUCIMILUIMHE, OTMETHUTD JIJIsl ce0s1 TPYJHBIE BOITPOCHI.
O06s3atesbHO B HUX pa3o0parhes. B 3akimoueHue ele pas 11e1ecoo0pa3Ho TTOBTOPUTH OCHOBHBIE TIOJIOKEHHUSI.
Kaxapiil 5K3aMEeHAIMOHHBIH OUIIET COIEPIKUT JBA BOIPOCA.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnss 1 HH(OPMANMOHHBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momy0), BKJII0YAs IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpaMmme JUCHHUIUIAHBL (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHme O6pa30BaTe.III)HOFO mpomnecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).

KOMHI)IOTep W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAJIOB.

MynpTMeanitHasT ayAUTOPHUS.

KomrbloTepHBIi Kitacc.

12. CpencrBa aganramuy mpenoaBaHus JHCIAILUIMHLI K MOTPEeOHOCTIM 00yJaromuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOXKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHUEC KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;
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- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe ITPOrPaMMHBIX CPECTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTHI;

- IPUMEHEHHE JIMCTaHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH JUIs Tiepeaadyr MH(GOpMaIuy, OpraHu3aliy pasindHbIX (hopm
VHTEPaKTUBHOM KOHTAKTHOM paboThl 00ydalomerocs ¢ rpernojiaparesieM, B TOM 4Mciie BeEOMHApOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BAHBI J1 IPOBEJEHUS BUPTYAJIBHBIX JIEKLIUI ¢ BO3MOKHOCTBIO B3aUMO/IEIICTBHS BCEX YYACTHUKOB JUCTAHIIIOHHOTO
00yueHus1, MPOBE/ICHNsI CEMHHAPOB, BBHICTYIUIEHUS C JIOKJIaaMH Y 3aIUTHI BHIOJHEHHBIX paboT, MPOBEIeHNsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOW paboThI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHUu3aiy (POPM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIILHOCTU CIa4r 06y'{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’IeHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIbHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B IMMCbMEHHOMN (l)OpMe, - He 6outee yem Ha 90 MUMHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4éTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENFHOCTH BHICTYIUICHUS 00YYaloIIerocst Ipy 3aliyTe KypcoBor paboTH - He foJiee yeM Ha 15 MHHYT.

IIporpamma cocrasieHa B coorBeTctBuu ¢ TpedoBanusMu PI'OC BO u yueOHbIM miaHom o Hanpasienuio 04.04.01 "Xumusa" u
porp p y p
Maructepckoil nporpamme "XemonHpopMaTHKa U MOJIEKYJIIpHOE MOJEIUpPOBaHue" .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.03.01 Hnmennexmyanvhviii AHaAu3 OAHHLIX 8 XUMUU

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

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: XemMonHGOPMATHKA U MOJEKYJISIPHOE MOJSITNPOBAHUE

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepaTypa:

1.BBeenue B xeMonH(pOpMaTUKY : yueoHoe nocodue / T. . Mamxunos, . U. Backun, U. C. AnTumuH, A. A. BapHex .-
Kazanb: [Kazanckuii yausepcutert], 2013 .- ; 20. Y. 3: Moaenmmpoanue 'ctpykrypa-cBoiictBo' / U. U. backun, T. 1. Mamxuos,
A. A. Baprek ; Kazan. denep. yH-T .- Kazans : [M3gatensctBo Kazanckoro ynusepcurera], 2015 .- 302 c.

2.BBenenrie B xeMouHpopMatuky : yueoHoe nocodue / T. . Mamxunos, U. U. Backun, Y. C. AutumnuH, A. A. BapHex .-
Kazanb : [Kazanckuit yausepcurer], 2013 .- ; 20. Y. 4: Meroas! MatnuaHoro ooyuenus / V. W. backun, T. Y. Mamkunos, A. A.
Bapuexk ; Kazan. ¢genep. yu-T .- Kazans : [M3natensctBo Kazanckoro yausepcuteral, 2016 .- 329 c.

3. Koxonen, T. Camoopranusymompecs KapTtsl : yaeOHoe nocodue / T. KoxoHeH ; mepeBop c anrimiickoro B. H. Areesa ;
xynoxuuk H. A. JlosuHckas. - 4-e u3n. - Mockga : Jlaboparopust 3Hanmii, 2021. - 660 c. - ISBN 978-5-00101-179-8. - Tekcr :
3NIeKTPOHHBII // JIaHb : aneKkTpoHHO-0uOMoTeuHast cuctema. - URL: https://e.lanbook.com/book/176447 (nata obpaiieHus:
28.05.2021). - Pexxum mocTtyna: Uist aBTOpPH3. TIOJTb30BaTENICH.

4. MakmiaHoB, A. B. TexHoIOornu HHTEIUIEKTYaIbHOTO aHAIM3a IAaHHBIX © yueOHoe nocodue / A. B. MakiaHos, A. E.
Kypagnes. - 2-e uzn., crep. - Cankt-IlerepOypr : Jlanb, 2019. - 212 c. - ISBN 978-5-8114-4493-9. - TekcT : 3,1€KTPOHHBIH //
Jlanb : anexTpoHHO-OMbMOTeYHas cucteMa. - URL: https://e.lanbook.com/book/120063 (nata obparuenust: 28.05.2021). -
Pexum goctyna: ojist aBTOpU3. MOJIb30BATENeH.

JomnmoJHUTEILHAS IUTEpATypa:

1.Mapnxunos, T.W. Beenenue B xemonHpopmaTuky: yueOHoe nocodue. Y.1. KomnbioTepHoe npeacTaBieHie XUMHUYECKUX
crpyktryp / T.W. Mapxunos, U.W. backun, 11.C. Autunus, A.A. Baprek. - Kazanb: Kazanckuii ynusepcurer, 2013. - 174 c.

2.ByxoBel, A. I'. AJIrOpuTMbI BHIYMCIIUTENBLHON CTATHCTUKY B cucteMe R : yueOHoe mocobue / A. T'. Byxoser, I1. B. Mockases.
- 2-e m31., nepepad. u por. - Cankr-IlerepOypr : Jlanp, 2021. - 160 c. - ISBN 978-5-8114-1802-2. - TekcT : 31eKTPOHHBIN //
Jlanb : anexTpoHHO-OMbGMOTeuHas cuctema. - URL: https://e.lanbook.com/book/168872 (nata obparuenust: 28.05.2021). -
Pexum moctyna: st aBTOpuU3. MOIb30BaTENeH.

3.I'ycesa, E. H. Teopus BeposTHOCTEN U MaTeMaThuuecKasl CTaTUCTHKa : ydeOHoe rnocobue / E. H. T'yceBa. - 7-e w3, crep. -
Mocksa : ®aunra, 2021. - 220 c. - ISBN 978-5-9765-1192-7. - Tekcr : anekTpoHHbid. - URL:
https://znanium.com/catalog/product/1843158 (nata ooparuenus: 28.05.2021). - Pesxxum gocTymna : 1o MoJmmcKe.

4. Hukonenko, C. U. CamooOyuatommecst cuctemsl : MoHorpadus / C. U. Hukonenko, A. JI. Tynymses. - Mocksa : MITHMO,
2009. - 288 c. - ISBN 978-5-94057-506-1. - Tekcr : anekTpoHHsIi // JIaHb : 31eKTpoHHO-0MOMOoTeuHas cuctema. - URL:
https://e.lanbook.com/book/9378 (mata o6pamenus: 28.05.2021). - Pexxum mocTyna: s aBTOPH3. MOTb30BaTEIeH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.03.01 Hnmennexmyanvhviii AHaAu3 OAHHLIX 8 XUMUU

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

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: XemMonHGOPMATHKA U MOJEKYJISIPHOE MOJSTNPOBAHUE

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.

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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