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Mporpamma gucumnnuHbl "IHTennekTyanbHbl aHann3 gaHHbiX B XuMuun"; 04.04.01 "Xumus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy omcuunnvHbl paspaboTan(a)(n) cTaplwmnii HayYHbIA COTPYOHUK, K.H. (BoueHT) Manxunos T.U. (HUN
XeMourHgopMaTrKa 1 MoNekynsipHoe MogenuposaHme, XuMmyeckmin MHCTUTYT um. A.M. Bytneposa),
Timur.Madzhidov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUun npuobpeTaeMor KOMNETEHLUN
MNK-4 cnocobeH 06bEKTVBHO OLIEHMNBATL NONMy4YEHHbIE Pe3ynbTaTthl UCCNeA0BaHNA 1

060CHOBbIBATL NEPCMNEKTUBLI NMPOBEAEHHDBIX MCCNELOBaHWIA B BbIBpaHHOI obnacTu
XMW 1 CMEXHbIX HayK

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

- OCHOBHbl€ MEeTOObl MHTENNIEeKTYyallbHOro aHanmaa AgaHHbIX;

- MatemMaTmyeckune OCHOBbl METOMOB NIMHENHON perpeccui, YacTUYHbIX HaUMEHbLIMX KBaApaToB, NoALEePXMBaOWMX
BEKTOPOB, MCKYCCTBEHHbIX HEMPOHHBIX ceTeil, MeTonoB Baiteca;

- alropuTMmbl pa60TbI MeTon0B MHTENNEKTYallbHOIo aHann3a OaHHbIX;
- OrpaHn4yeHund, Kotopble HaknanblBaTCA Ha OAaHHbIE, NPU NCMONb30BaHUM Pa3NIMYHbIX METOLOB aHanns3a.

JonxeH ymeTtb:

- CTPOWTb PA3/INYHbIE PEFPECCUOHHBIE U KNAacCU(PUKALMOHHbIE MOLENW C UCNONb30BAHMEM METOA0B
WHTENNEKTYanbHOro aHanmaa AaHHbIX;

- ﬂO,D,ﬁI/IpaTb onTManbHble 3HA4YeHWsA NOAroHOYHbIX NapaMeTpoB MoLdeNn;

- I'IOJJ,6VIpaTb MeToObl ONA pelweHna KOHKPEeTHbIX 3a4ad;

- BanngupoBaTb 1 onpenensatb CTaTUCTUYeCKyto 3Ha4YMMOCTb monenem;

- MICNONb30BaTb METOObl MHTENNEKTYanbHOro aHanm3a AaHHbIX B Pa3/INYHbIX NPUNOXKEHNAX XUMUN.

JlonxeH Bnanetb:
- OCHOBHbIMW MPOrpamMmmami, NpenHasHa4YeHHbIMUN NS UHTENNEKTYaNbHOrO aHanMaa AaHHbIX.
JlonxeH BeMOHCTpMpoBaTh CNOCOBHOCTL Y FOTOBHOCTb:

- dHanmManpoeartb 6as3bl OaHHbIX; CONOCTaBNATb MHPOPMaLUIO U3 Pa3NNYHbIX UCTOYHUKOB.
- MICNONb30BaTb METOObl MHTENNEKTYyanbHOro aHanm3a gaHHblX Onda peweHnsa t1ex Uin nHblX r|p06neM XUMUN.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.[B.03.01 OucumnnunHbl (Mogynmn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoi nporpamMmel 04.04.01 "Xumns (XeMouHgopMaTika 1 MOnekynsipHoe
MOLENVPOBAHMWE)" 1 OTHOCUTCS K OUCLMIAMHAM MO BbIGOpy.

OcBauBaetcs Ha 2 kKypce B 3 ceMecTpe.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKoCTb ANCLMMNHBI cocTaBnsieT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 40 yaca(os), B TOM 4yncne nekuum - 20 4yaca(oB), NpakTnyeckme 3aHsATus - 20 4aca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 41 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 27 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNAUHBIL: 3K3aMeH B 3 cemecTpe.

4, CopepxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONUYeCTBa aKkageMUYecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHOW U CaMOCTOATENbHOM paboTbl NO AUCLUNINHE (MOAYIIO)
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTnyeckumellabopaTtopHbie)
flekumu 3aHATUSA paboTbl
Tema 1. OcHoBbI TEOPUN
1. CTaTUCTNYECKOro 0by4eHus 3 2 2 0
Tema 2. MHOXeCTBEHHas NUHerHas
2. perpeccus 3 2 2 0 8
Tema 3. MeTO,El rNaBHbIX KOMMOHEHT.
3.|MeTon 4acTUYHbIX HAMMEHbLUNX 3 2 2 0 6
KBaLpaToB
4. Tema 4. VckyccTBEHHbIE HEMPOHHbIE 3 5 5 0 5
ceTn.
Tema 5. lepeBbs NPUHATUSA
5 peLweHuni. 3 2 2 0 4
Tema 6. MeTpunyeckne metoabl
6. oby4yeHus. 3 2 2 0 4
Tema 7. MeTog onopHbIX BEKTOPOB
7. (SVM). 3 4 4 0 5
Tema 8. baecos noaxon K
8.|MawmHHOMy 06yyeHuto. HanBHbIi 3 2 2 0 5
HaiecoB knaccugoukaTop.
Tema 9. ObyyeHune 6e3 yunTens.
9. Knactepusauus. 3 2 2 0 4
NToro 20 20 0 41

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. OCHOBbI TEOPUM CTaTUCTUYECKOrO 06yueHus

BeeneHve B McUUNIUHY. VIHTENNeKTyanbHbIli aHanu3 faHHbIX, MalwrHHoe obyYeHne 1 cTatncTuieckoe obyyeHue.
OCHOBHbIE NMPVHLMMbI MAWWHHOMO 0By4eHUs. 3a8aqn MaWwnHHOro 06y4yeHusi. OCHOBHbIE MPUHLIMMLI MAWWHHOMO
006y4eHust. MprHLMMbI TOCTPOEHNS MOAENEN B KNaccudeckon ctatnctuke. dyHkumsa npasaononobus n Meton
HaumeHbLwux keagpaTtos (MHK). MoHsaTne 06 oBepdUTTUHrE, 06 06y4alolLyX N KOHTPONbHbIX BbIBOPKaX, BHYTPEHHEM 1
BHELHEM, NEePEKPECTHOM 1 CKONb3slleM KOHTpone. OCHOBHbIE MOHSTUAS CTATUCTUYECKO Teopumn obydHeHus
BanHuka-YepBoHuHKMca. VIHopMaLMOHHbIA Noaxoa K MalwvHHOMY obydeHunto. MpuHUMN MUHMMaNbHOW ANNHBGI
onucaHus Mogenen.

Tema 2. MHOXecTBEeHHasi IMHeNHas perpeccus

NuHeitHas perpeccus. MHoxecTBeHHas nuHeiHas perpeccust (MLR). OcHoBbl MeToga. Mpobnema
CKOPPENNPOBAHHOCTM 1 3Ha4YMMocT aeckpuntopos. OTbop aeckpuntopos. Mowaroeas MLR. BeicTpasi noctagunitHas
MHOXECTBEHHas NuHerHas perpeccus. NocTpoeHne NMHENHbIX Moaenen ¢ perynapusaumen. NoHatue o
perynsipusaumm. OcHoBbl MeTofa rpebHeBol perpeccun. OnpeneneHve onTManbHOro 3Ha4YeHus KoadpdomumeHTa
perynsipusaumm ans rpebHeBoin perpeccumn.

Tema 3. MeTop rnaBHbIX KOMMOHEHT. MeTon YyaCTUYHbIX HAUMEHbLLUMX KBaapaToB

MNMoHsaTMe 0 MHOroMepHOM aHanu3e gaHHbix. MeTton rnaeHbix KoMnoHeHT (PCA). MNMocTtpoerne PCA. Anroputm NIPALS.
MeTon yacTuyHbIX HammeHblumx kBagpatoB (PLS). OueHka ctatncTnyeckoi aHaymmocty mogeneii PLS. Moandvkaums
anroputma NIPALS gns PLS. NeomeTpuyeckuin cmbicn. Buayannsaums pesynbtartos. Vicnonb3osaHme MeTona rnaBHbIX
KOMMOHEHT 1 METOa YaCTWUYHbIX HAUMEHbLLMX KBAAPATOB A5 CHUXEHMS pa3MepHOCTU OECKPMNTOPHOro NpoCcTpaHCTea.

Tema 4. UckyccTBeHHble HEMPOHHbIE CeTH.

WckyccTBEHHbIE HEMPOHHBbIE ceTU. OCHOBHbBIE MOHATUSA: HEMPOH, BXOOHON, CKPbITbIA BbIXOAHON, CNON, BEC, OYHKLUS
ownbkn cetn. OcHoBbl noaxona. Cetn obpartHoro pacnpocTpaHeHmsl. Metoabl 0by4eHusi HelMpoHHO ceTn. MeToabl
onTummnsaumn secos. CamoopraHusyrowmecs kaptol KoxoHeHa. CeTn BCTpedYHOro pacnpocTtpaHeHus. Cetu ¢
panmanbHoi 6asncHol dpyHkumeli (RBF-, GR-, P- HeilpoceTn). CeTn Ha OCHOBE TEOpMU afanTMBHOIMO pPe3oHaHca.
NHoykTuBHOE 0ByyYeHre ¢ UCNONb30BaAHNEM HEMPOHHbIX CETENA.

Tema 5. [lepeBbsl NPUHATUS peLUeHUNA.

Lepebs npuHaTna peweHnii. OcHosbl noaxona. CTpykTypa AepeBa NPUHATUS PELEHNA. DHTPONUSA U NPMPOCT
uHgpopmaummn. Nupekc OxuHn. BoipawusaHue, nepeobyyeHre n obpeska nepesa. Nepesbs CART, C4.5.
MpenmylwecTea NCNONb30BaHMS fepeBbeB peleHnii. Hepoctatkm Mmetona. O6nactm NnpUMEHEHUst [EPEBLER PELIEHWIA.
MeTon cnyyanHoro neca.
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Tema 6. MeTpuueckue MeTonbl 06yueHus.

MeTpuyeckue MeTobl NPOrHO3MpoBaHus. Mineonorus metpuyeckux metonos. Meton k 6nuxaiiwmx cocenert (kNN) n
ero 0606weHus. MNMpobnema GuicTporo novncka bnuxainwmx coceneir. kd-gepesbsi. MNpobnema "npoknaTus pasmepHocTyn"
1 MEeTOAbl ee PeLleHNs: NPOELMPOBaHME NaHHbIX HA NPOCTPAHCTBO MEHbLUE pa3MepHOCTH, 0TOOP NPMU3HAKOB C
MCMONb30BaHUEM METOA0B KOMOUMHATOPHOW ONTUMM3ALINN.

Tema 7. MeTon onopHbIX BeKTOpoB (SVM).

MeTog onopHbIx BekTopos (SVM). igeonorns metona onopHbIx BEKTOpoB. Matematunyeckne ocHoBbl MeToga. Nownck
pasgensiowei runepnnockoctu, metod Nlarpanxa. MNMpamas n gyanbHas oopMynmpoBka. Sapa ckanspHoro
npounssegeHus. NpoctpaHcteo npuaHakos. Kernel trick. Pewenune perpeccuoHHbix 3agad (SVR). Metog ogoHoknaccosow
knaccugoukaumm (1-SVM, SVDD).

Tema 8. bailecoB noaxon K MalIMHHOMY o6yueHuto. HaneHbI 6aecoB knaccudomukarop.

Baiiecos nooxon k MawmnHHOMy 0byyeHuto. OcHoBbl BaiiecoBa nogxona. MNpropHoe 1 NOCTEPUOPHOE pacnpeneneHne
BEpoSATHOCTU. "HamBHbIA" Banecos knaccudumkartop. Jlannacoeckoe cMmardyeHune. ["ayccosbl Npouecchl Ans perpeccun.
Vcnonb3oBaHue aapa cxo4cTea Ans NOCTPOEHMS HENMHENHbIX 3aBUCMMOCTEN. [TeHepaTrBHbIE TOMOrpaguyeckme KapThbl
(GTM).

Tema 9. O6yuyeHue 6e3 yuutens. Knactepusauus.

ObyueHne 6e3 yuntens. Knactepmaauus. Knaccudpmkaums MeTonos knacrepuaaunm. MeToabl nepapxm4eckor
Knactepusauuu: arrnomepaTBHbIe U OVBU3MMHbIE MeToAbl. MeToabl HeMepapXnyeckoi Knactepuaaumnn: MeToq,
eIVHNYHOro nNpoxona, Meton bnvxaiwero cocena, MetTon penokaumin. MoHoTeHn4eckre Metonbl. MonuteHnyeckme
mMeToabl. CUHIETOHBI.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyarolmxcs BoINOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyactus. CamocTosiTenbHas pabota noapasfnensieTcs Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosTeNbHYt0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BEINONHAT 3aaHUs, HanpaBieHHbIE HA 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUNAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa3oBaTebHBIMU PECYpcamMu, BKOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAeHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHEro pacnopsnka enepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTenbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOoHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

DOoH[ OLIEHOYHbIX CPeACTB Mo AUCUMUNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPECTB BK/HOYaEeT OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTauUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTataM 06y4eHus Mo SUCLUMIMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- cooepXxaHune OUeHO4YHbIX CpencTB, BKNKO4Yas TpGﬁOBaHI/IFI, npenbsaBnseMbie K OEeNCTBUAM 05y‘-laIOLI.I,VIXCFI,
OEMOHCTpUpyemMbIM pedynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

®oHA OLEHOYHbBIX CPEeACTB MO AMCUMNINHE HaxoamTcs B [TpyrnoxeHun 1 K nporpamMme OUCUUNAUHBI (MOOYNIO).
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7. MepeueHb nuTepartypbl, HEO6XOAMMOW OIS OCBOEHUSA OUCLUMANHBI (MOLYNSA)
OcBoeHre aucumMnanHbl (Moyns) npeanonaraeT Usy4eHne OCHOBHON 1 AOMONHUTENbHON y4ebHoM nuTepaTypbl.
NuTepaTypa MoXeT ObITb NOCTYMNHa 0byYaloWwmnMcs B OAHOM M3 ABYX BapuaHToB (Mnbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

Virtual Computational Chemistry Laboratory - http://www.vcclab.org/
MawwnHHoe obyyeHue - http://www.machinelearning.ru

MawwnHHoe 0byyeHue (kypc nekuuii, K.B.BopoHLOB) -
http://www.machinelearning.ru/wiki/index.php?tite=MawnHHoe_o0by4yeHue_(kypc_nekumin%2C_K.B.BopoHL0B)

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

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekunn B xoOe neKuMoHHbIX 3aHSATUIA BECTU KOHCMNeKTnposaHune y'-|e6Horo matepuana. O6pamaTb BHMMaHNe
Ha KaTeropum, oOpMynMpPOBKIN, packpbliBalolWwye cogepXxaHue Tex Unu NHbIX SABNIEHUI 1 npoueccos,
Hay4Hble BblBOAbl U NpaKTnyeckne pekoMmeHgalunu, NONOXNTENbHbIA ONbIT B 0paTOpPCKOM UCKYyCCTBE.
XenatenbHo ocTaBUTb B pa6o'-w|x KOHCneKTax nongd, Ha KoTopbiX Aenatb NOMeTkKn n3
peKOMeH,EI,OBaHHOI7I nntepartypbl, gononHAWne Mmatepuan HpOCHYLUaHHOVI nekunun, a Takxe
nogyepkusaroume OCO6y}O BAXHOCTb T€X U NHbIX TeOpPeTU4EeCKnNX NonoXeHun. 3agaBatb
npenonaBsaTtento yTO4YHSAOLWME BOMPOChI C UeNblo YACHEeHNA TeopeTu4ecknx MONOXEHWA, paspeleHns
CMOpPHDbIX CMTyaLLVIVI.

npakTnyeckune | MpakTnyeckme 3aHATUS NPOXOLAT B KOMMbIOTEPHBIX KNaccax C NCMoNb30BaHWEM UHTEPAKTUBHOM
3aHsATUA LOCKW Anst HArNsOHOMo NPELCTaBNEHUS anropuUTMOB U pas3paboTky NporpamMm Ha BCeX aTanax ee

co3haHns 1 koMnunsaumm. MpakTnyeckme 3aHATUS NPOXOLAAT B MHTEPAKTUBHOWM hopMe 0bCyXAeHNs

peLeHNs pasnuyHbIX 3a8ay UK B aKTUBHOWM (DOPME CAMOCTOSTENbHOMO PELeHNs 3a8ay CTyLeHTaMu.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtosi- | CamocTosiTenbHas paboTta NpoBOAUTCS C Lenbto yrnybneHus 3HaHuiA No AUCLUNINHE U

TenbHas npenycMaTtpuBaert:

paboTa - YTeHne CTydeHTaMn PeKOMeHI0BaHHOM NUTepaTypbl M YCBOEHME TEOPETMYECKOro MaTepuana
OVCLUMNMVHBI;
- NOArOTOBKY K NMPaKTUYECKMM 3aHSITUSIM, YCTHBIM OMPOCcaM 1 KOHTPONbHo paboTe;
- paboty ¢ VIHTEepHeT-UCTOYHMKaMK;
- NOArOTOBKY K caaye NpakTUdeckmx paboT, 3awmnTe npakTnieckol paboTsl, coade aK3ameHa,
BbIMOSIHEHNE OOMAalIHEro 3aaaHuns.
MnaHvpoBaHVe BPEMEHW Ha CaMOCTOSITENbHYIO paboTy, HE0OX0AMMOro Ha U3yYyeHUe HacTosIWen
OVCUUNMVHBI, CTYIEeHTaM Ny4lue BCero oCyWecTBNATb Ha BECb CEMECTp, NnpeaycMaTtpueast Npu 3ToM
perynsipHoe NoBTOPeHWe NpoinaeHHoro matepuana. MaTtepuarn, 3aKOHCNEKTUPOBaHHbIA Ha NeKUUSX,
HeobX04UMO PETYNAPHO OOMNONHATL CBENEHUSMU U3 NUTEPATYPHbIX UCTOYHUKOB, NPEeNCTaBNEHHbIX B
paboueli NporpamMme AUCUMNNHLIL. o Kax oo U3 TeM O CaMOCTOATENbHOIO U3y4YeHNns,
npuBeleHHbIX B paboyei nporpaMme OMCUMUMNIMHBI, CnedyeT cHavana npoYntaTtb peKoOMeH40BaHHY0
nuTepatypy v npu Heo6XO4MMOCTM COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MONOXEHW, TEPMVHOB,
cBefeHUin, TPebylolLMX 3anoMUHaHNS 1 SBNSIIOWMUXCS OCHOBOMONAralowWwmMmn B 3Tol TeMe 1 Ons
OCBOEHUS MOCNeayoWrx pas3nenos Kypca.
PaboTa c KOHCNEKTOM NnekLUuii
MpocMoTprTE KOHCMNEKT cpasy rnocne 3aHsATWiA, 0TMeTbTe MaTepuan KOHCMeKTa NeKLnii, KOTopbIn
Bbl3blBAET 3aTPYIHEHUS O NOHUMaHUS. [onbiTaTech HalTV OTBETLI HA 3aTPyAHUTENbHbIE
BOMPOChI, UICMONb3YS PeKoMeHayeMyto nuTepatypy. Ecnv camoctosTenbHo He yaanoch pasobparbes
B MaTepuane, COopMynMpyiiTe BONPOCH! M 06paTUTECh 3a MOMOLLbIO K Mpenoaasartento Ha
KOHCYNbTaUuUu Unu Gnmnxanein nekumu.
PerynsipHo oTBOOMTE BpeMs N5l NOBTOPEHNS NPOaeHHOro MaTepuana, NpoBepssl CBOU 3HAHUS,
YMEHMS 1 HaBbIKW MO KOHTPOMbHLIM BONPOCaM.

9K3aMeH Mpu NoaroToBKe K aK3aMeHy HeobX04MMO ONMPAaTbCA Ha NeKUMW 1 PEKOMEHO0BAaHHYI0 nTepatypy.
BHauane cnefyet npocMOTpeTb BECb MATEPUan No CLABAEMOW AUCLMMNMHE, OTMETUTL Ans cebs
TpyAaHble Bonpockl. Obs3aTenbHO B HKX pasobpatbes. B 3aknioyeHme ele pas uenecoobpasHo
NMOBTOPUTb OCHOBHbIE MONOXEHUA. Ka)K,El,blﬁ SKSaMeHaLI,I/IOHHbIVI ounet coepXuT aBa sonpoca.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYILECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrimnHe (MO,IJ,an-O)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSATENbHOM PaboThl 0BYYAWUXCS, YKOMMNIEKTOBAHHbIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpely KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTAE NHpopMaLMKN 0By4atoWMMNCS MHBANIMAAMY U NNLAMW C OrPaHN4YEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[4aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX MNONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.04.01
"XvMus" n Marmctepckomn nporpamme "XemovHgopMaTnka u MonekynsipHoe MogenvuposaHue”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.03.01 VIHTennekTyanabHbIi aHaIm3 AaHHbIX B XUMUU

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodhunb NOAroTOBKM: XeMOMHAOPMATUKA 1 MONEKYNSPHOE MOAENMPOBaHNE
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

1. BBeLeHue B xeMorHdpopmaTuky : yiebHoe nocobue / T. . Magxugos, U. U. BackuH, U. C. AHTunuH, A. A. BapHex .-
KasaHb: [KasaHckuin yHnsepcuteTt], 2013 .- ; 20. Y. 3: MogenvpoBaHue 'ctpyktypa-ceoncteo' / U. U. BackuH, T. U.
Magxwugos, A. A. BapHek ; KasaH. cbenep. yH-T .- KasaHb : [M3patenbctBo KasaHckoro yHusepcuteta], 2015 .- 302 c.

2. BeeneHne B xeMomHdopMaTuky : ydiebHoe nocobve / T. . Magxunos, N. . BackuH, N. C. AHTUnuH, A. A. BapHex .-
KaszaHb : [KazaHckuii yHuBepceuTeT], 2013 .- ; 20. Y. 4: MeToabl MawmHHOro obyyenHns / U. U. BackuH, T. . Manxuaos,
A. A. BapHek ; KasaH. dpegep. yH-T .- KasaHb : [apatenbctBo KasaHckoro yHusepcuteTal], 2016 .- 329 c.

3. KoxoHeH, T. CamoopraHusytowumecs kapThl : yuebHoe nocobue / T. KoxoHeH ; nog penakumeii HO. B. TiomeHLUeBa ;
nepesof B. H. AreeBa. - 3-e n3ga. - Mocksa : Jllabopatopus 3HaHwuiA, 2017. - 660 c. - ISBN 978-5-00101-461-4. - TekcT :
SNEKTPOHHBI // laHb : aneKTpoHHO-6nbnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/94143 (nata
obpaieHns:11.03.2020). - Pexxum goctyna: Ans aBTopus. Nonb3oBaTenei.

4. MakwaHos, A. B. TexHonoruvm UHTeNneKTyanbHoro aHanuaa aaHHblx : yuebHoe nocobue / A. B. MakwaHos, A. E.
Xypasnes. - 2-e usf., crep. - CaHkT-MNeTepbypr : NlaHb, 2019. - 212 ¢. - ISBN 978-5-8114-4493-9. - TekcT :
9NEKTPOHHBI // laHb : anekTpoHHO-6ubnuoTtedHas cuctema. - URL: https://e.lanbook.com/book/120063 (nata
obpauweHns: 11.03.2020). - Pexxum poctyna: ons aBTopus. nonb3oBaTtenei.

JononHutenbHasa nuTteparypa:

1. Mapxwnpnos, T./. BeegeHne B xeMomHgopmMaTurky: ydebHoe nocobue. Y.1. KoMMbIOTEPHOE NPencTaBneHNe XMMUYECKIX
ctpyktyp / T.N. Mapxngos, N.N. BackuH, N.C. Antunun, A.A. BapHek. - KasaHb: KasaHckuin yHusepcutet, 2013. - 174 c.

2. HukoneHko, C. . Camooby4atowwmecst cuctembl : MoHorpadomst / C. . Hukonenko, A. J1. Tynynbes. - Mockga :
MLIHMO, 2009. - 288 c. - ISBN 978-5-94057-506-1. - TekCT : aneKTPOHHbIl // laHb : aneKTPoHHO-6nbnunoTeyHas
cuctema. - URL: https://e.lanbook.com/book/9378 (nata obpaiieHus: 11.03.2020). - Pexum poctyna: ofis asTopus.
nosib3oBarenen.

3. byxoseu, A. . ANrop1TMbl BEIMMCIIUTENBHONM CTAaTUCTUKKM B cucTeMe R : ydebHoe nocobue / A. I. Byxoseu, M. B.
Mockanes. - 2-e n3g., nepepab. n gon. - CaxkT-MNeTepbypr : NlaHb, 2015. - 160 c. - ISBN 978-5-8114-1802-2. - TekcT :
3NEKTPOHHBIN // IaHb : anekTpoHHO-6nbnnoTeuHas cuctema. - URL: https://e.lanbook.com/book/68459 (pata obpalieHus:
11.03.2020). - Pexwum goctyna: ons asTopus. nonb3osarenei.

4. 'yceBa, E. H. Teopus BeposiTHOCTE 1 MaTeMaTnyeckas ctatuctuka: ydebHoe nocobue / E. H. lNycesa. - 5-e naa.,
ctepeotmn. - Mocksa : ®nnHTa, 2011. - 220 c. - ISBN 978-5-9765-1192-7. - TekCT : anekTpoHHbIl. - URL:
https://new.znanium.com/catalog/product/406064 (nata obpauweHuns: 11.03.2020). - Pexum gocTyna : no nognucke.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnuua 9 13 10. EEl YHH
oML

AR 5 AN LM O



Mporpamma gucumnnuHbl "IHTennekTyanbHbl aHann3 gaHHbiX B XuMuun"; 04.04.01 "Xumus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.03.01 VIHTennekTyanabHbIi aHaIm3 AaHHbIX B XUMUU

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodhunb NOAroTOBKM: XEMOMHAOPMATUKA 1 MONEKYNSPHOE MOAENMPOBaHNE
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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