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Mporpamma aucumnnmHbl "MawnHHoe obyuyeHne"; 02.04.02 "dyHpaMeHTanbHas MHgopMaTka U MHPOPMaLMOHHbIE TEXHONOrUK'".

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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Mporpamma aucumnnmHbl "MawnHHoe obyuyeHne"; 02.04.02 "dyHpaMeHTanbHas MHgopMaTka U MHPOPMaLMOHHbIE TEXHONOrUK'".

Mporpammy omucuunnuHel paspaboTan(a)(n) ctapwmii npenofasatens, K.H. PasuHkos E.B. (kadhenpa cmctemMHoro
aHanuaa v NHAPOPMAaLIMOHHBIX TEXHONOIMI, OTAEeNeHne PyHOaMeHTanbHON NHPOPMATMKM U MHCPOPMALIMOHHBIX
TexHonorui), evgeny@razinkov.ai

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 npuobpeTtaeMoi KOMNETEeHLUN
OriK-1 CnocobeH HaxoanTb, OOPMYIMPOBATh U pelaTtb akTyanbHble Npodnembl
NpuKnagHoi MateMaTukm, oyHOaMeHTanbHOW MHZOPMATMKU N MHCDOPMALIMOHHbIX
TeXHONOorumn
Orik-3 CnocobeH NpoBoaMTbL aHaNM3 MaTeMaTu4eckmx Momenei, cosnaeaTb

WHHOBAUWOHHbIE METObl PELEeHNA NPUKIaaHbIX 3a4a4 NPodeccuoHanbHom
[nesTenbHoCTV B 06nacTy MHMPOpPMaTNKM N MaTEMATUYECKOro MOLENNPOBaHNS

YK-1 CnocobeH OCylLeCcTBAATb KPUTUYECKUIA aHanu3 NpobneMHbIX cuTyaunii Ha OCHOBE
CUCTEMHOrO Noaxona, BolpabatbiBaTb CTPATErMio AENCTBUIA

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

- BO3MOXHOCTVW anropmMTMOB MaLWMHHOrO 0by4eHuns;

- Kflacchl 3a4ay, pelaeMblix C NOMOLLbIO anropuTMOB MaWNHHOIO 0ByYeHusl.

JonxeH ymeTb:

- NPYMEHATb Ha NPaKTVKE anropUTMbl MAWMHHOTO 0BY4EHUS;

- 060CHOBaTb NPUMEHEHNE TOro UM UHOFO anropuTMa MaWMHHOrO 0ByHeHNs Onsi PeweHnst KOHKPETHOW 3a4aqun.
JlonxeH snapgertb:

- 6a30BbIM MHCTPYMEHTAPUEM MALMHHOIO 0OYYEHUS;

LonxeH neMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

- NPOrpaMMHO PEaNN30BbLIBATb aNrOPUTMbl MALIMHHOIO 0BYy4YEHWS;

- NPVMEHSTb anropyUTMbl MAWWHHOIO 0ByYeHMs Ha NPaKTUKE;

- aHanM3upoBaTb pe3ynbTaTtbl 0OyYeHNs anropyuTMa, Npeanaratb fyTy NOBbIWEHNS TOYHOCTM anropuTMa.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.0.05 OucumnanHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBbHOWA
obpasosatenbHol nporpammbl 02.04.02 "®yHaamMeHTanbHas nHpopMaTka 1 MHPOPMaLUVoHHbIe TexHonorun (MawnHHoe
06y4eHMe 1 KOMMbIOTEPHOE 3pEHME)" 1 OTHOCUTCS K 0653aTeNbHBIM AUCLUMANINHAM.

OcBavBaetcsi Ha 1 Kypce B 2 cemecTpe.

3. 06bem aucuMnauHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuarouxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM 4ucie nekuun - 18 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHbie paboTbl - 18 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTosiTenbHas pabota - 126 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ONCLMUMIUHDIL: 3K3aMeH BO 2 CEMECTpPeE.

4, CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboTbl MO AUCLMNNMHE (MOAYNIO)

am PAEKTPOHHBH
Ctpannua 3 n3 9. BBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma aucumnnmHbl "MawnHHoe obyuyeHne"; 02.04.02 "dyHpaMeHTanbHas MHgopMaTka U MHPOPMaLMOHHbIE TEXHONOrUK'".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucuynnuHbl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tewma 1. BeegeHue B rnybokoe
1.|MawnHHoe obyyeHue. 3apaum 2 2 0 2 16
Knaccmgoukaumm n perpeccum.
5 Tema 2. MHOrocnomHblin nepcenTpoH. 5 4 0 4 16
Tema 3. ObyueHune rnybokol
3. HEpOoHHOW ceTu. 2 4 0 4 16
Tema 4. CBepTOYHbIE HENPOHHbIE
4. ceTn. 2 2 0 2 16
Tema 5. Perynspwsaums rnybokmx
5 HEMPOHHbIX CEeTeN. 2 2 0 2 22
7.[Tema 7. ApxutekTypa cetn ResNet. 2 2 0 2 20
8. Tema 8. PekyppeHTHble HENPOHHbIE 5 5 0 5 20
ceTu.
toro 18 0 18 126

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BeepeHue B rnybokoe MaluMHHOe obyueHue. 3apaum knaccudpmkauum u perpeccum.

rlpI/IHLI,I/II'IbI Fﬂy6OKOFO MaWWHHOro O6y‘-IeHI/Iﬂ. I'IpeleyLueCTBa FHY6OKI/IX APXUTEKTYP NO CpaBHEHUIO C KnaCcCn4eCKknmm
anroputMamn MalmHHOro o6yqu|/|9. rlpI/I‘-II/IHbI BO3HUKHOBEHNA rny60|<oro 06yqu|/|9|: BblHNCNNTEJIbHbIE BOSMOXHOCTHN,
anropunTtmMmnyeckmne HoeoeeeneHus, 60/bllIOE KONMYECTBO JaHHbIX.

3apava knaccudovkaumu. MNMoctaHoBka 3anaqu. Llenesasi dpyHkumsa 3anayum knaccudgoukaumm. dyHkumsa Softmax. Beison
LieNeBo PyHKLMM 3a4a4m Knaccudoukaumm ¢ NoMoLLbio MPUHLMNEG MakcMManbHoro npasaononobus.

3apava perpeccum. NocTtaHoBka 3anayun. Llenesas doyHkUMS Ons 3anayqu perpeccuu. BoiBog uenesoi pyHKUUM 3a0a4m
perpeccuy ¢ NoOMOLLbIO NPUHLMMNA MaKCMManbHOro Npasaononobus.

Tema 2. MHOrocnownHbIN NepcenTpoH.

[MoHsATMe HelpoHa. Beca HelpoHa. BeluncneHune aktusaums HenpoHa. dyHkums aktmeaumm RelLU (Rectified Linear
Unit). BbelaucneHme BbIXOOHOMO 3HAYEHUS HEMpoHa.

[MoNHOCBA3HbLIV CNO HEMPOHHOM ceTu. [oHATNE BXOAHOMO COS, BbIXOAHOMO CMOS, CKPbIThIX CI0EB HEVPOHHOW CETU.
Martpuua Becos NOMHOCBA3HOro cnosi. Popmyna BblYUCNEHNS aKTUBALMIA 1 BbIXOA0B HEMPOHOB CNOS B BEKTOPHOM BUIE.
Tema 3. O6yueHune rnyboKon HEMPOHHOMN ceTu.

MeTon rpagueHTHoro cnycka. CToxacTU4ecKmin rpaaneHTHbIn cnyck. VIHumannsaums BeCoB HEMPOHHON CETH.

MeTon obpaTHoro pacnpocTpaHeHunst - 30GEKTVBHbIA METOA BbIYUCNEHNS BEKTOPA rpaaneHTa Lenesoi doyHKLMKN no
BeCaM HelpoHHOW ceTu.

BbluncneHve rpanueHTa LeneBo chyHKLUMM 3a8a4m knaccudoukaumm no seixogam dpyHkumm Softmax. Belumcnenne
rpagoueHTa Lenesoi oyHKLMM 3a4a4mM Knaccugoukaumm no Boixofam HEAPOHOB BbIXOLHOMO CNOS, €CNU N3BECTEH
rpagoueHT LeneBoi goyHKLMM No BbixodaM doyHkUmmM Softmax. BeluucneHve rpanmeHTa LeneBoi yHKLUMM 3a8a4m
perpeccuu no BbIxoLaM HEAPOHOB nocneaHero cnos. ObpaTHOro pacnpocTpaHeHne Yepes NoHOCBA3HbIE CIOW.

Tema 4. CBepTOUYHble HEMPOHHbIE CETM.

MoHsTMe ceepToyHOro cnos. ObpaTHoe pacnpocTpaHeHUe Yepes cBepToydHble cnou. Pooling-cnoii. O6patHoe
pacnpocTtpaHeHue Yyepes pooling-cnou. NoHaTre nonsa socnpusatus HeripoHa (aHrn. Receptive Field). BansHue
napameTpoB CBEPTOYHbIX CNOEB U pooling-cnoes Ha none BOCNpUATUA HeilpoHa. BeluncneHne nons BoCnpuaTms
HenpoHa.

ApXuTeKTypa CBEPTOYHOI CETW Ha NpuMepe cBepTouHoi cetn VGG-16 ons knaccucpmkaumum n3obpaxeHuii.
Tema 5. Perynapusaumsa rny60oknx HeMPOHHbIX CEeTen.

MeToabl perynsipmsaumm HEMPOHHbIX CeTel:

- MeTton Weight Decay. BkntoyeHne CyMMbl KBaApaTOB BECOB B LENIEBYIO (DYHKLMIO.

- MeTogn Dropout. CnyyaiiHoe oTKto4YeHMEe HEMPOHOB B NpoLiecce oby4eHusl.

- MeTon Batch Normalization. Hopmanusaums aktveaumin HEAPOHOB.

- MeTopn Label Smoothing. Moandurkaumsa uenesbix 3Ha4eHWn B 3aade Knaccugukaumm.

- PaHHsig ocTaHoBKa 06y4eHUs.
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- NononHeHne gaHHbIX. HeaHauntenobHas mMoancoukaumns o6y'-|a|ommx npuMepoB C COXpaHeHNEeM LeneBbiXx METOK
Knaccos.

- PaspeneHne napameTpos.

- icnonb3oBaHve 60nblunx 3Ha4eHUn KoagodpmumeHTa obyyeHus.

- icnonb3oBaHne Hebonblworo KonmyecTsa obyyarowmx NprMepPoB A1 BbIYUCIEHNS TpafMeHTa.

Tema 7. Apxutektypa cetn ResNet.

CrnoxHoCTb 06y4eHus rnyboKnx HEMPOHHBIX ceTel. DPEKT aerpanauuny obyyeHus ryboKnx HEMPOHHbBIX CETEN.

Apxutektypa Residual Network (ResNet):

- Mponyckatowme coeanHeHus (aHrn. Skip Connections)

- CTpykTypa octatoyHoro 6noka

- Mponyckatollee coefMHeHe Mexay 6nokaMu ¢ pasHbiMM Pa3MEPHOCTAMU KapPT XapakTepucTUK.

Moaudpukauus apxutektypbl ResNet: Wide Residual Network. OcobeHHOCTU apXUTEKTYpbI.

Tema 8. PekyppeHTHble HEMPOHHbIE CETM.

MoctaHoBka 3ama4n 06paboTku NOCNENOBATENBHOCTEN NPON3BONBLHON ANVHbI. PEKYypPPEHTHbIE HEMPOHHbIE CETU.
BblumcneHve rpagneHTa no napameTpam pekyppeHTHO ceTu: obpaTtHoe pacnpoCTpaHEHME Yepes BPeMS (aHr.
Backpropagation-Through-Time).

HeipoHHble cetn GRU (Gated Recurrent Unit). Ctpyktypa siueiikn GRU. ObpaTtHoe pacnpocTpaHeHue ans
pekyppeHTHbIx ceTein GRU.

5. MepeyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucuUnInHe (MOAYIHO)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpecTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTta obyyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTAE/NbHbIX TEM (Pa3fenos) AUCLUUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YutaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4YHYHO 1 CMPaBOYHYIO MTEPATypPy, BbINONHSAT 3aaHusi, HanNpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHOl paboTbl 0By4HaoIWMXCsH PErNaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLummy 1 ocyLecTBIeHNS 0bpa3oBaTenbHON AeaTeNbHOCTY No 06pasoBaTefbHbIM NPOrpamMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoit depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBHOM paboTbl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTtensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HOpMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
LundbpoBsoli obpazosaTenbHbili pecypc "HepoHHbIE CeTU 1 KOMMbIOTEPHOE 3peHune” - https://stepik.org/course/50352

6. dOoHA OLEHOYHbIX CPeACcTB MO AucUUNIuHe (MOoOyN0)

DOoH[ OLIEHOYHbIX CPeACTB Mo AUCUMUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHbie Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaEeT OLEHOUYHbIe
cpelncTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTauUum.

B dpoHIe oueHOYHbIX CPeacTB COAEePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBIM pe3ynbTataM 06y4eHus Mo JUCLUMNMHE (MOLYNIo);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTI KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKNM MO ANCUUMNIVHE (MOZYNIO);

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

- coaepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSIM 0ByHatowmxcs,
IEMOHCTPMPYEMbIM pesynbTaTtam, 3a4aHns pasnmyHblX TUMOB.

®oHA OLEHOYHbBIX CPEeACTB MO AMCUMNINHE HaxoauTcs B [TpyrnoxeHun 1 K nporpamMme OUCUMNAUHBI (MOOYNIO).
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

Bugeo-nekuun kypca - hitp://video.razinkov.ai

Komanga B MS Teams: -
https://teams.microsoft.com/l/team/19%3a63ba516bf564461abb40e93b21ffc6b7%40thread.tacv2/conversations?groupld=df684

Hay4Hbin noptan no Matematnyeckmm Haykam - http://www.mathnet.ru

MopTan obpasoBaTenbHbIx pecypcos no UT - http://www.intuit.ru

MopTan ctateit no npumeHeHunto T n mawmHHoMy 0bydeHuto - http://habrahabr.ru/hub/machine_learning/
MpodpeccrnoHanbHbI MHTEPHET-PECYPC MO MalWMHHOMY 0By4eHuto - http://www.machinelearning.ru/

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

nekunn CTy,D,eHTy pekoMeHaoyeTCcs BHUMATENbHO CyWwaTb NekTopa, cneanTtb 3a TeM, YTO HanMcaHo Ha Oocke
nnn npencrtaenieHo Ha cnampnax npes3eHTauum, aHanusnpoBaTb Nonyyaemyto UM nHgpopmaumio. B
cny4yae, ecnm mMatepuan nekunn HernoHsATeH, cnegyetT 3anatb BONPOC B 0TBedeHHOe ONnd BOnpocoB
Bpems. CTy,EleHTy TakXe pekoMeHOoyeTcsa KOHCNeKTupoBaTtb Matepunan nekunn B teTpanu, 41o
ynyduaet 3anoMnHaHune.

nabopatopHbie| Mpu BoInONHEHUN nabopaTopHbIX PaboT CTYAEHTY PEKOMEHOYETCS BHUMATENBHO aHanM3npoBaTth

paboTbl MOCTaBMEHHYIO 3aaaqy, yaenss 0ocobeHHOe BHUMAHNE KPUTEPUSIM OLLEHKMN TOYHOCTU PELIEHUS 3aaa4M.
MporpamMMHbIi koA LONXeEH BblTb 06 EKTHO-OPUEHTNPOBAHHbIM, YNCTBIM, C NMOSCHSIOLWMU
kKomMmeHTapusimm. OcobeHHOe BHUMaHWEe cneayeT yaennTs METOA0NOrMYECKMM acrekTaM peLleHns
3a4au, Ha KOPpPeKTHOe pasneneHre BbIGOpKM Ha 06yyatoLLyto, BanuLaLVOHHYIO U TECTOBYHO.
Pe3ynbTtaTbl paboTbl NporpamMmbl AONXHbI 6bITb OCPOPMAEHbI B BULE Tabnuu, 1 rpadorkos.

camocTosi- | [Mpu BeneHun camocTosITENbHOM paboThbl CTYAEHTY PEKOMEHOYETCS BHUMATENIbHO NOAX0ANTb K
TenbHasl M3YYEHWIO Hay4HbIX cTaTelt, obpallaTb BHUMAHUE HA 3HAYMMOCTb MOJTYYEHHOro pesynbTarta, Ha
paboTa TpeboBaHus K obyyartollei Boibopke, Ha CKOPOCTb PaboThbl NpeanaraeMblix anropuTMoB, Ha

peaynbTaThl UX CPaBHEHWS C CyLLEeCTByloWMMU. B cnydae, ecnv nsydaemolii Matepran NoHsSTeH He [0

KOHLa, pekomeHayeTcs obpalleHune K LOMONHUTENbHOW nuTepaType.

aK3aMeH CTyLEHTY PEKOMEHAYETCS BHMMATENBHO aHaNM3npoBaTh BONPOCH! B 3K3aMeHALMOHHOM burneTe.
OTBeT Ha 9K3aMeHaUMOHHbIN 6uneT AonXeH ObiTb NOLPOBHBIM 1 YHETKMM, BCE PENeBaHTHbIE OOPMYb
LOMXHbI BbITb NPMBELEHDI 1 NOSICHEHDI. [1pn 0TBETE Ha BOMPOC CTYAEHT LOMKEH MNPOSIBUTL HE CTOMb
yMEHWE 3arnoMHUTb Matepuan, ckonb rnybokoe ero noHuMaHve. Pekomenayetcs nsberatb
npuBeaeHNs B OTBETE MaTepmana, He OTHOCALErocs K bunery.

10. MNepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAynN0), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)
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Mporpamma aucumnnmHbl "MawnHHoe obyuyeHne"; 02.04.02 "dyHpaMeHTanbHas MHgopMaTka U MHPOPMaLMOHHbIE TEXHONOrUK'".

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.
MynbTumeouitHasa ayoutopums.
KomnbloTepHbIli knacc.

12. Cpe.u,cma ajantauumum npenopgasaHus ouCcUNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NPOoLEcce NPUMEHSIOTCS creaytowme MeTodbl 1 TeXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKn 0By4yatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHNYEeHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTnBHbIE POPMBI, y,El,06HbIe ONS pasnunyHbIX NoNb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U n3obpaxeHuii 63 noTepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- co3daHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCNpuUHMMaTb OOHY U Ty Xe I/IHCpOpMaLI,I/IPO N3 pa3HbiX NCTOYHWUKOB -
Hanpumep, Tak, yT0bbI NULA C HapyweHnsammn cnyxa nony4anm I/lHCpOpMaLlI/HO BM3yanbHO, C HAPYWEHUAMN 3peHns -
ayonanbHO;

- MPUMEHEHWE NPOrpaMMHbIX CPELACTB, 0becrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE LUCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA AN Nepeaayn MHGOopMaLLMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aNMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHON paboThl;

- NMPUMEHEHNE LMCTaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 06yyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHBIMU BO3MOXHOCT MU
300pOBbS DOPM MPOMEXYTOUHON aTTECTaLMM MO OTHOLWEHMIO K YCTAaHOBNEHHOW NPOLOMKXUTENBHOCTIA UX CAAYM:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM popme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yeM Ha 20 MUHyYT;

- MPOAOMXMNTENBHOCTUN BBICTYNEHNS 0By4atowwerocs npu 3awmute KypcoBoii paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO 1 yyebHbiM nnaHom no HanpasneHuto 02.04.02

"®OyHOamMeHTanbHas UHopMaTKa U MHOPMAaLIMOHHBIE TEXHONOMUK" 1 MarMcTepckoi nporpamme "MatwmnHHoe obyveHune
M KOMMbIOTEPHOE 3peHune”.
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Mporpamma aucumnnmHbl "MawnHHoe obyuyeHne"; 02.04.02 "dyHpaMeHTanbHas MHgopMaTka U MHPOPMaLMOHHbIE TEXHONOrUK'".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.05 MawwuHHoe oby+HeHne

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTka U UHPOPMALIMOHHbBIE TEXHONOrN

Mpodpunb noarotoBkn: MawnHHoe 0by4yeHne 1 KOMNbIOTEPHOE 3pEHME
KBanvdprkaums BbINyCKHMKA: MArmcTp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. PocToBues, B. C. VickyccTBeHHbIE HEMpPOHHbIe ceTu : y4ebHuk / B. C. PocToBues. - CaHkT-MeTepbypr : NlaHb, 2019. -
216 c. - ISBN 978-5-8114-3768-9. - TeKCT : 9NeKTPOHHbIA // JlaHb : aneKTpoHHO-6ubnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/122180 (mata obpaueHus: 25.02.2020). - Pexum [ocTyna: nns aBTopus. nonb3oBaTenei.

2. Wanwupo, N. KomnbioTepHoe 3peHue : yuebHoe nocobue / J1. Wannpo, . CtokmaH ; non penakumein C. M. Cokonoea ;
nepesop ¢ aHrnuiickoro A. A. borycnaeckoro. - 4-e n3g. - Mocksa : Jlabopatopusi 3HaHui, 2020. - 763 c. - ISBN
978-5-00101-696-0. - TekCT : 3NeKTPOHHbIN // JlaHb : aNeKTPOHHO-6MbnnoTeyHasa cuctema. - URL:
https://e.lanbook.com/book/135496 (nata obpaleHus: 25.02.2020). - Pexum pocTyna: ois aBTopu3. Nonib3oBaTtenei.

3. XnaHos, A. A. ABTOHOMHbIi UICKYCCTBEHHBIA MHTENNEKT : y4ebHoe nocobue / A. A. XpaHoB. - 5-e n3ga. - Mocksa :
Na6opatopus 3HaHuin, 2020. - 362 c. - ISBN 978-5-00101-655-7. - TekCT : aneKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/135544 (nata obpaleHms: 25.02.2020). -
Pexum poctyna: ons aBTopu3a. Nonb3oBaTenei.

4. BoloruH, B. B. Matematuyeckme 0CHOBbI MalIMHHOMO 00y4eHns 1 NPOrHo3upoBaHus : yuebHoe nocobue / B. B.
BbtoruH. - Mockea : MUHMO, 2014. - 304 c. - ISBN 978-5-4439-2014-6. - TekCT : aneKTPOHHbIN // J1aHb :
9NeKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/56397 (nata obpaweHus: 25.02.2020). - Pexum
JocTyna: ong asTopua. nonb3oBaTtene.

JononHutenbHasa nuteparypa:

1. Anekceesa, T. B. IHcbopMaLMOHHblE aHANNTUYECKME CUCTEMBI [ONEKTPOHHbIN pecypc] : y4ebHuk / T. B. Anekceesa, 0.
B. Amupuau, B. B. vk v gp.; nog pen. B. B. Ouka. - Mocksa : M®IY CuHeprug, 2013. - 384 c. - (YHuBepcuTeTckas
cepus). - ISBN 978-5-4257-0092-6. - TekcT : anekTpoHHbIid. - URL: https://znanium.com/catalog/product/451186 (nata
obpaileHns: 25.02.2020). - Pexum pocTyna: no noanmcke.

2. CmonuH, 1. B. BeeneHne B UCKyCCTBEHHbIA MHTENNEKT: KOHCNEKT Nekuuii : yiebHoe nocobue / L. B. CMonuH. - 2-e
nag., nepepab. - Mockea : PUSMATIINT, 2007. - 264 c. - ISBN 978-5-9221-0862-1. - TEKCT : 3NeKTPOHHbIIA // J1aHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/2325 (nata obpaweHus: 25.02.2020). - Pexum
JoCTyna: ong asTopus. nonb3oBartenen.

3. Ocunos, I'. C. MeToabl UCKyCCTBEHHOrO MHTENNekTa : MoHorpadmsa / . C. Ocunos. - Mocksa : ®uamatnut, 2011. - 296
c. - ISBN 978-5-9221-1323-6. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/544787 (nata
obpaileHuns: 25.02.2020). - Pexum pocTyna: no noanmcke.

4.B0340eBa, B. A. BeeneHue B cneumnanbHoCTb Nporpammmcta : y4ebHuk / B.A. F'Bo3nesa. - 2-e usga., ucnp. n gon. - M. :
N0 '@OPYM' : UHDOPA-M, 2019. - 208 c. : un. - (MpodeccrnoHanbHoe obpasosaHue). - ISBN 978-5-8199-0297-4. - TekcT
: AnekTpoHHbIiA. - URL: https:/znanium.com/catalog/product/988422 (nata obpauweHus: 25.02.2020). - Pexwum goctyna:
no noanucke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.05 MawwuHHoe oby+HeHne

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

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTKa U MHPOPMALIMOHHbBIE TEXHONOrN
Mpogounb NoaroToBkM: MalwvrHHoe 0byYeHre 1 KOMMbIOTePHOE 3peHne

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2020

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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