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1. Leab u 32724 0CBOCHHSI AUCHUTITIHHBI (MOTYJIA)

Llenan ocBOeHMSI TUCLUIUIMHBIL:
- HAy4YMThb CTYJCHTOB pa3pabaTbiBaThb MHTEIUICKTYalbHbIE CHCTEMBl C MCIOJIb30BAaHUEM
UHCTpyMeHTapus Oubnuorek Python, R, nyOmuusHbIX 00Ja4HBIX CEpPBUCOB, OLICHUBATb
3¢ GEKTUBHOCTD UX PabOTHI U BHEAPSATH B IPUIIOKCHUSI.
3aauv OCBOEHUS TUCLUIUIMHBL:
- peleHusl MPaKTUYECKUX 3a1a4 ¢ UCIO0Ib30BAHUEM METOJIOB INTyOUHHOI'O O0yUYEeHMS;

- HCTIOJIB30BAHMS OTKPBITHIX OUOIMOTEK I PEIIeHUs 3314 [NTyOMHHOTO 00yUYEeHusI.

2. Mecrto aucunmiinabsl B ctpykrype OIIOII BO
Huctunnuna  «['myOuHHOE  OOydeHue» OTHOCHTCS K  4acTd, (opMuUpyeMoit
y4acTHUKaMH 00pa3oBaTelbHBIX OTHOIICHWH bioka 1 «/lucumminHbl 110 BBEIOOPY» OCHOBHOM
oOpasoBaTeNbHON MporpaMMbl 10 HampabiieHnio noarotoBku 02.04.02 «DynnameHTampHas
nHpOpMaTUKa U HHPOPMALMOHHBIE TEXHOJIOTMU» MarucTepcKoil mporpaMMbl «MoenupoBaHue

CUCTEM UCKYCCTBCHHOI'O MHTCJIJICKTA» U U3y4aCTCHd B 3 CEMECTPC 2 roaa.

3. TpeOoBaHusi K pe3yJibTaTaM OCBOEHUsI U CIUNIHHBI (MOTYJIA)
[Tponecc n3yueHHs AUCHUILTAHBI HANIPaBJieH Ha (JOPMUPOBAHHE JIEMEHTOB CJICAYIOMINX
koMmnereHiii B coorBercTBUM ¢ PI'OC BO u OIIOII BO mno paHHOMY HamnpaBiE€HUIO
MOJITOTOBKH:

yHuBepcajabHbIX (YK):

Konpl Conep:kanue KoMIeTeHIM A

CriocobeH ocyImeCcTBIATh KPUTHUECKUI aHaIN3 TPOOJIEMHBIX CUTYaIi HA OCHOBE

YK-1 o .
CHUCTEMHOI0 I0JIX0/1a, BbIPa0aThIBaTh CTPATETUIO AEHCTBHUH

npodeccnonaabubix (IIKC)

Koasl CoaepxaHue KoMneTeHUM

Crnioco6eH BbIOUpaTh, pa3padaTbiBaTh U MPOBOAUTH KCIIEPUMEHTAIBHYIO
MPOBEPKY pabOTOCIIOCOOHOCTH TPOTrPAMMHBIX KOMIIOHEHTOB CUCTEM
UCKYCCTBEHHOI'O MHTEJIEKTA 110 00ecreueHHI0 TpeOyeMbIX KpUTEpHUEB
3¢ QeKTUBHOCTH M KauecTBa (QYHKIMOHUPOBAHUS

IIKC-2

Crnioco0eH pyKOBOIUTH MPOEKTAMU 10 CO3/1aHHI0, BHEIPEHUIO U UCIIOJIb30BAHUIO
IIKC-7 OJTHOU MJIN HECKOJIBKMX CKBO3HBIX IU(PPOBBIX CYyOTEXHOIOTUI UCKYCCTBEHHOTO
MHTEJJIEKTa B IPUKJIAHBIX 00J1acTAX

B pesynbraTe 0OCBOCHUS TUCIUILTMHBI 00YJaIOUIHIACS JOIDKEH:
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3HaTh:

- BBegenue B riybokoe oOyuenue (deep learning): uto Takoe riry6okoe oOyuenue (deep
learning); MCTOKM BO3HMKHOBEHHs (CBSI3b C OHOJOTHEN); 3aladyd, KOTOpPHIE pELIaloTCS C
UCIIOJIb30BaHUEM INTyOOKOro 00yUeHHUs.

- Muorocnoiiable monHocThio cBs3aHHble ceTu (Fully-Connected Neural Networks, FCNN).
Mpuorocnoitasiit nepcentpoH (Multiple Layer Perceptron, MLP).

- OtkpeiThie  OuOMMOTEKM TIHyOWHHOTO OO0y4eHws. llpuHmmm pa3paboTku  ceTw,
COOTBETCTBYIOILEH JIOTUCTUUECKON PErpeccuy, Ha NpUMepE 3a7a4r Paclio3HaBaHUs PYKOIUCHBIX
udp.

- CBepTouHblE HEMpPOHHBIE CETH: CTPYKTypa MOJEIH; BO3MOXKHBIE ciou (cBepTKa, pooling,
dropout, Local Contrast Normalization, Batch Normalization u npyrue), npuHUIHKIIB 321241

- Busyanuzamus (GuibTpOB/BBIXOJOB HAa IMPOMEXKYTOUYHBIX CJIOSX CETH: Kiaccupukaunus
METO/I0B BHM3YyaJM3allu{ NPHU3HAKOB; OTKPBIThIE OMOIMOTEKH BHM3yalM3allUd; BH3yalM3alus B
ouobmmorexax Caffe, Torch.

- Pexyppentnbie HeliponHble ceTu (Recurrent Neural Network, RNN) u wux pasButHe:
JIByHanpaBiCHHBIE  PEKyppeHTHbIE  HEHpoHHBIE ceTu; [yOokWe  JIByHampaBlieHHBIC
pPEKyppEHTHBIE HEHpOHHBIE ceTH; PeKkypcuBHBIE HEHpOHHBIE ceTH; [|IMHHBIE pEKyppEeHTHbIE
HEMPOHHBIE CETU C KOPOTKOM MaMSAThIO.

- [lepenoc obyuenus (transfer learning) riry0OoKuX HEHPOHHBIX CETEH.

Ymers:
- HCTIIOJIb30BATh UMEIOIIMECS 3HAHUS JJIsl pEILICHHs] MPAKTHYECKUX 337a4 IITyOMHHOTO 00y4eHuS;
- OLICHMBATh Ha MPAKTUKE Ka4eCTBO 00yUEHHsI HCIOIb3yEMbIX MOJEIEH.

Baanern:
- pEeIICHUSIMH MTPAKTUYECKHX 33/1a4 C UCTIOJIb30BAaHIMEM METOJI0B ITyOUHHOTO O0YUYEeHHS;

- HCTIOJIb30BAHUEM OTKPBITHIX OMOIHMOTEK AJIs PEeIIeHHUs 3a7a9 TIyOMHHOTO O0y4YeHUsI.

4. Conep:kanue H CTPYKTYpPa THCUHUILTHHBI (MOTYJIs1)

Taonuya 1. Cooeprcanue oucuyunaunvt (modynsn) «lnyounnoe odyuenue»
(nepeuensv ouenouHbIX CPeOCms U KOHMPOIUPYEMbIX KOMHEmeHUUl)

Kon
Ne HaumenoBaHmue KOHTpoJupyeMmoii | HammenoBanue
n/n paszziesia/ TeMbl Conepixanne paynena KOMIIeTeHIIHH OLIEHOYHOTI0
(us1M ee yacTH) cpencTBa
1 2 3 4 5
1. | OcHOBBI U ApPXUTEKTYpbI ITyOOKHX YK-1 I1P, 13, PK
APXUTEKTYPBI HEHWPOHHBIX ceTell. Peanuzanus ITKC-2
rIIyOOKHX HEMPOHHBIX | TITyOOKHX MOJHOCBS3HBIX [TIKC-7
ceren HEUPOCETEBBIX MOJIEIIEH.
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Pa3pabotka [TpoektupoBanwue u YK-1 1P, 13, PK
MIPUIIOKEHUH, pa3BepThIBAHUE TPUIIOKECHUH, [IKC-2
HCIIOJIB3YIOLIUX UCIIONIB3YIOIUX TTyOOKHe [IKC-7
riybokoe o0yueHue HEHWPOHHBIE CETU
[IpakTnueckue MeTo1pI HOBBIIICHUE VK-1 I1P, 113, PK
aCHeKThl 00y4YeHUs 3¢ (HEeKTUBHOCTH pa3pabOTKU U [TIKC-2
riTyOOKUX HEMPOHHBIX | OO0y4YeHMs ITyOOKHX ITIKC-7
ceTen HEHPOHHBIX CETEM.
NHCcTpyMEHTHI OBBIIICHUS
s dexTuBHOCTH
MPOEKTUPOBAHUS U OOYUCHUS
rI1yOOKHX HEMPOHHBIX CETEH.
[IpakTrueckue ['myOokue HelpOHHBIE CETH YK-1 I1P, 13, PK
ACIIEKThI JUISL UCCIIEIOBAHUS BPEMEHHBIX [IKC-2
MOJICITUPOBAHUS OCJIEJOBATEILHOCTEN. I[IKC-7
nocienoBaresbHocTeR | MccienoBanue TEKCTOB
rIIyOOKUMHU HEHPOCETEBBIMU
MOJEJISIMHU.
[IpakTnueckue CBepTouHbIE HEHPOHHBIE CETU YK-1 I1P, 13, PK
ACHEKTEI Y aBTOHKOJEPHI 11 PELICHUS [IKC-2
HCTIOIB30BaHUSA 3aJ1a4 KOMIIBIOTEPHOTO 3PEHUS. [KC-7
riyookux HelpoHHbIX | CerMeHTanus u
ceTeil B kinaccudukanus 0ObEKTOB Ha
KOMITBIOTEPHOM M300paKEHUSIX C TIOMOIIBIO
3pEHUU. rI1yOOKHX HEMPOHHBIX CETEH.
[IpakTnueckue Hcnons3oBanue Tiry00Kux VK-1 [P, 13, PK
ACHEKTEI HEUPOHHBIX CETEH B 3a/1a4ax I[IKC-2
HCTIOIB30BaHUSA TIOHUMAHUS €CTECTBEHHOTO [KC-7
rIIyOOKHX HEMPOHHBIX | si3bIKa. Peanuzanus gat-60t
ceTel B 3a/1auax CHCTEM C TTOMOIIIIO
MMOHUMaHUS WHCTPYMEHTOB TIyOOKOTO
€CTECTBEHHOI'O SI3bIKa | 00yUYEeHHUsI.
I'myGokue ['enepatuBHO-COCTSA3aTENBHBIE VK-1 I1P, 13, PK
MIOPOXKIAOLINE HEWpOHHbIE ceTH. [ eHepanus [IKC-2
MOJIENN M300pakeHU W BPEMEHHBIX [IKC-7
MOCJIE0BATEIbHOCTEM.
HccnenopaHus 1Mo Ananranusi HelpoceTeBbIX VK-1 I1P, 113, PK
ryookomMy oOydeHuro | moaeneid. O0ydeHue ¢ ITIKC-2
MOJIKPEIIJICHUEM. [TIKC-7

HccnenoBanue npouenypsl
J1000yUYeHUs1 HEMPOHHBIX
ceTei.

OO6mas Tpy10€MKOCTh AUCHUIUIMHB «[JIyOMHHOE 00y4YeHHE» COCTaBISAET 5 3a4ETHBIX

enunutl (180 gacoB).




Taonuua 2. Cmpykmypa oucuyuniaunst (Mooyas) «Inyounnoe ooyuenue»

TpyroeMkocTh
Bux pabGorsi 9JaCcOB / 3a9YeTHBIX eTHHHIL
3 cemecTp BCEro
O0mas Tpy10eMKoCTh (B 4acax) 180 180
KonTtakTtHasi pabora (B yacax): 68 68
Jexyuonuvie sauamus (/1) 14 14
Ilpakmuueckue sanamus (113) - -
Jlabopamopnwvie pabomot (JIP) 28 28
Cemunapckue sauamus (C3) - -
CamocrosiTesibHass padora (B 4Yacax), B TOM YHCJe 111 111
KOHTAKTHasi padoTa (BHe ayIuTOPHAs):
PacueTtHo-Tpaduyeckoe 3aganue - -
Pedepar (P) - -
Occe (D) - -
Konrponsnas pabdora (KP) - -
CamocTtosiTenbHOE U3YUSHHUE Pa3/iesioB 111 111
Kypcogoii npoekr (KII), kypcosast pabota (KP) - -
[ToarotroBka U MPOXOKACHUE TPOMEKYTOUHOH aTTECTAIIUN 27 27
Bua npoMesKyTOYHOM aTTecTAlUK 3K3aMeH 3K3aMeH

Tabnuuya 3. Jlekyuonnsie 3auamus

Tema

1. | ApXuTeKTyphbl INTyOOKHUX HEHPOHHBIX CETEH.

2. | IlpoexkTupoBaHue 1 pa3BepThIBAHUE MPHIOKEHUH, UCTIOIB3YIOIINX TTyOOKHe

HEHWPOHHBIE CETHU.

3. | Meroas! noBbImeHue 3 GEKTUBHOCTH Pa3padOTKU U 00YUYEeHUS TITyOOKUX HEHPOHHBIX

CEeTeN.

4. FHY6OKI/IG HeﬁpOHHLIe CCTH U1 UCCIICAOBAHUA BPECMCHHBIX MOCJIEA0BATEIILHOCTEH.

5. | CBepTouHble HEHPOHHBIE CETU M aBTORHKOJIEPHI I PEIICHNUS 3a]ja4 KOMIIBIOTEPHOIO

3peHusl.

6. | Ucnonp3oBanue FJ'IY60KI/IX HCprOHHLIX ceTe B 3aJadax MOHMMaHHusg CCTCCTBCHHOI'O

SI3bIKA.

7. | I'eHepaTUBHO-COCTA3aTEIbHBIE HEHPOHHBIE CETH.

8. | Amanranus HelpoceTeBbIX Mojeneil. OOy4YeHHEe C MOIKPEITICHUEM.

Taonuya 4. IIpakmuueckue 3anamus (CeMuHapcKue 3aHAMU)

Ne Tema
n/n

1. | IIpakTtuyeckue 3aHATUS (CEMUHAPCKUE 3aHATHUS) HE MTPETYCMOTPEHBI.




Taonuua 5. J/labopamopnusie padomul no oucuyuniune (MooyJiw)

Ne Tema

Peanmu3zanus rimyOOKHX MOTHOCBA3HBIX HEHPOCETEBBIX MOIeel

2. | Pa3paboTka u pa3BepThIBaHNE MPUIOKEHUH ¢ TITyOOKHMMU HEMPOCETEBBIMU MOICIISIMU

WHcTpyMeHTHI OBBIICHHS 3P (EKTUBHOCTH MPOSKTUPOBAHMS U 00yUYSHHS TITyOOKHX
HEHPOHHBIX CeTeH

HccnenoBaHue TEKCTOB T J'IY6OKI/IMI/I HeﬁpOCGTCBBIMH MOACTIAMU

b

CermeHTanus 1 Ki1accupuKanyus 00bEKTOB Ha M300paKEHUAX € TIOMOIIBIO TITyOOKHX
HEHpOHHBIX ceTel

Peanuzanus 4aT-00T CUCTEM C IMOMOIIbIO UHCTPYMCHTOB FHY6OKOFO 06yquI/151

I CHCpanus H306pa)KCHHﬁ U BPpCMCHHBIX MOCJIE0BaTEILHOCTEN

HccnenoBanue nmporexypsl 1000yueHUs] HBUPOHHBIX CeTel

Al S

CamocrosiTenpHas paboTa CTyI€HTOB MO AUCHUIUINHE OPTaHU3YETCS B CIETYIOIINX
dhopmax:

1) camocTosATENFHOE U3yUEHHE OCHOBHOT'O TEOPETUUECKOTO MaTepraa, 03HaKOMIICHHE C
JOTIOJTHUTEIIBHOM TuTeparypoii, UHTepHeT-pecypcamu;

2) MOATOTOBKA K BBIMIOJHEHHUIO JIA0OPATOPHBIX padoT.

Texymmii KOHTPOJIb MO JTA00PATOPHBIM pabOTaM OCYIIECTBIIIETCS B BHJIE O0CYKICHUS
MIPOU3BOIUTEIIEHOCTH PEATM30BAHHBIX CUCTEM HCKYCCTBEHHOTO MHTEIUICKTA U
pE3yJIbTaTOB HX PaOOTHI.

Taonuua 6. CamocmoamenvHoe uzyyenue pazoenos OUCUUnIunsl (Mo0y/s)

BOHpOCbI, BBIHOCMMbIE€ HA CAMOCTOATEC/IbHOEC U3YUCHUE

1. | CaMOCTOSATEIbHOE N3YUYECHUE TEOPSTUUCCKUX PA3/ICIIOB TUCIMILIMHBI IO 3aIaHUI0
JICKTOpA.

2. HOBTOpeHI/Ie u er'IY6J'IeHHO€ N3YUCHHUC JICKIIMOHHOI'O MaTepHualia.

Pemenue MPaKTUYCCKHUX 3alad U MMOATOTOBKA K MPAKTUYCCKHUM 3aHATUAM.

[ToaroToBka K KOJUJIOKBUYMY, 3a4ETY M IK3aMEHY.

5.  OueHo4Hble MaTePHUAJIbI I TEKYHIET0 H Py0esKHOTr0 KOHTPOJIsI YCIIeBAeMOCTH U
MPOMEKYTOYHOM aTTecTallNK

KoneunbiMu pe3ynpTaTaMu OCBOEHHSI POrpaMMbl JUCHMILIUHBI «['JTyOnHHOE 00yUYeHHEe»
ABJISAKOTCSA C(l)OpMI/IpOBaHHBIG KOTHUTHUBHBIC JCCKPUIITOPBI «3HATH», «YMCTLH», «BJIAACTH»,
pacrucaHHbIe 10 OTACIbHBIM KOMIIETeHIHSIM. PDOpMHUPOBAHUE ITUX JIECKPUITOPOB MPOUCXOJIUAT
B TEUEHHUE BCETO CEMECTpa MO 3TafaM B paMKax Pa3IMYHOrO BUIA 3aHATUN M CaMOCTOSATEIbHON
paboTEHL.

B xone u3y4yeHHs1 TUCIUIUTUHBI IIPETyCMATPUBAIOTCS MeKYWUll, pyOedCcHblll KOHMPOb U

NPpOMeNCYymovHasl ammecmayus.



Koumponvnvie meponpuamus no OucyuniuHe TIPOBOASTCS B COOTBETCTBUU C
[lonoxxennem o OGamnbHO-peiTMHroBoM cucteme arrtectauuu obOyuwatomuxcs KBI'Y. Ouenka
yCIEBAEMOCTH O0YYAOIIErocss OCYIIECTBISCTCS B XOJI€ TEKYIIEro W PyOeKHOTO KOHTPOJIA, a
TaK)Ke MPOMEKYTOUHOM aTTECTAIINH.

5.1. OueHo4HbIe MaTePHAJIbI VISl TEKYIIEro KOHTPOJIs

L]ens mekyujeco KOHmpoJis — OLEHKA PE3yJIbTaTOB pabOTHI B ceMecTpe U oOecrieyeHre
CBOCBPEMEHHOM 00paTHOU CBSI3H, JIJISl KOPPEKITUH 00YUYCHUS, aKTHBU3AIIUU CAMOCTOSTCIILHON
paboTel oOy4varorierocst. OObEKTOM TEKYIIETO KOHTPOJIS SIBISIOTCSI KOHKPETU3UPOBAHHBIE
pe3ynbTaThl 00yueHus (yueOHble JOCTHXKEHHUS) IO JUCITUILTHHE.

Texywuii KOHmMpoOb yCIEBAEMOCTH OOECIeYMBAET OLEHUBAHUE XOJa OCBOCHMUS
JTUCHUIIMHBI BKJIIOYAET: OTBETHl HAa TEOPETUUYECKHE BOMPOCHI HA MPAKTHUYECKOM 3aHSTHH,
pelieHue NPaKTUYECKUX 3a7ad U BBIINOJHEHHUE 3alaHMil Ha MPAKTHUYECKOM 3aHATHUH,
CaMOCTOSITENTFHOE BBITIONHEHUE WHAMBHIYAIbHBIX TOMAIIHUX 3aJaHUi (HalpuUMep, pelieHHe
3a/1a4) ¢ OTYETOM (3aIUTOI) B YCTAHOBJICHHBIN CPOK, HAITMCAHUE JTOKJIA0B, pedepaTos.

OneHnka KauecTBa TOJTOTOBKM Ha OCHOBAaHWM BBIMOJHEHHBIX 3aJaHUN BeIETCA
npenojaBatesieM (C OOCYKICHHEM pe3yJIbTaTOB), Oaibl HAYUCISIOTCS B 3aBUCUMOCTH OT
CJI0’)KHOCTH 3aJIaHUs.

5.1.1. Bonpocwbt no memam oucyunaunvl «I'nyounnoe odyuenue) (Konmpoaupyemole

komnemenuyuu YK-1, IIKC-2, IIKC-7)

Tema 1. Bseoenue. OcrosHble abcmpakyuu 2nyboxkoeo ooyuenus. Odyuenue npeocmasieHull.

1. JIuneiiHble MOAENH KJIACCU(PUKAIMKU U perpeccuu. Mojaenu, GyHKIMHA TOTEPb, alTOPUTMBI
oOyudenus, perynspuzanus. OrpaHUueHuUs TUHEUHBIX MOJIEICH.

2. OOyyenue mnpm3HakoB Oe3 yuurens (unsupervised feature learning). MeTton TIaBHBIX
kommioneHT (PCA), Orpanndyennsie Mammabl bobiivana(RBM) (6e3 moapoOHOTO onucaHus
CD). DBM u DBN.

3. Ucnonw3oBanue RBM mna xnaccudpuxammu mun  (openml-faces). IlpeumymiectBa u
HEJ0CTaTKU 00y4YeHHUs! TPU3HAKOB 0e3 yuuTes.

4. MHorocnoitHblii niepcentpoH. AOctpakiusi cios. [lomHocBs3HBIN ciod. HemuneitHoCTH.
Backpropagation (1 mouemy chain rule). Perynspuszamus (L1-L2; Dropout). AnantuBHbBIE
CTOXAaCTUYECKHUE METO/IbI ONTUMHU3AIUH.

5. 3nakomcTBO ¢ theano u lasagne. Omucanue nmpocTol Ioructudeckoit perpeccun B Theano.
Pa3pabotka apxurektypsl riy0okoil cetu ans pemenus 3agaun HiggsML.

Tema 2. OcnosHule chepobl npumenenusi 21yo60Kko2o 00y4enus.



1. 3apaun mamwmHHOrO 3peHus. Kraccudukanus, cermMeHTaunus, TeHepauus H300paKeHUI.
Caéprounsle cetH, Pooling, Batch Normalization. CtannapTHbIi naliaiiH pemeHus 3a1auu
IIPY IIOMOIIY HEMPOHHBIX CETEH.

2. Pemenne 3amaun kinaccugpukanuu NotMnist mpu momoiu CBEPTOUYHBIX CETEH, WU, OBITH
MOJKET, JIIOOBIX APYTUX METO/OB.

3. 3agaun aBTOMaTthyeckoil oOpa®oTku TekcToB. Kiaccudukanus, TarupoBaHue, sS3bIKOBBIE
Word Embeddings (w2v, glove, trained embedding), TeKCTOBbIC CBEPTOYHBIC CETH.

4. Pemenne 3amaun KiIacCU(PUKAIIUU HEXKEJaTeIbHOIO0 KOHTEHTa B OOBABICHUSAX Avito.ru mpu
MOMOIIM CBEPTOUYHBIX ceTel HaJ o0yyaembIM ciioBapéM word embeddings.

5. Jpyrue cdepbl mpunoxkeHnus. Pacno3naBanue u cuHTe3 peud. [lomck mo Tekctam Hu
uzoopaxenussM  (Information Retrieval, Object Retrieval) Ontumuzauus crpaTeruu
NOBEJICHU B pOOOTOTEXHMKE. 3a/laud Ha CThIKaX cdep (eCTeCTBEHHO-A3bIKOBOE OIMCAHHE
00BEKTOB Ha N300pakeHUM).

Tema 3. Ilpakmuueckue acnekmol UCNOIL30BAHUSL 2TYOOKUX HEUPOHHLIX cemell 8 3a0auax

NOHUMAHUSL €CTNECMBEHHO20 A3bIKA

1. Ucnonb3oBanue Tiry0OKHX HEMPOHHBIX CETEH B 3a7a4ax MOHUMAHUS €CTECTBEHHOTO SI3bIKa

2. OuHaNbHBIE TPE3CHTAIMU PEIICHUH TMPOEKTHBIX 3a7ad  cTyaeHToB. OOcyxkneHue
pE3yIbTaTOB.

Kpumepuu ghopmuposanun ouenok (ouenusanus) ycmmuozo onpoca
YCTHBII Oonpoc SBISETCS OJHUM K3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHHH 00ydJarouierocs
no nucuumiinHe «VHTemeKkTyanbHble CUCTeMbl». Pa3BEpHYTHIIE OTBET 00y4YaroOLIerocs AOJKEH

MIPEICTABIATh COOOM CBSI3HOE, JIOTMYECKH MOCIEe0BaTEIbHOE COOOIIEHHE Ha 3aJlaHHYI0 TEMYy,

MOKa3bIBaTh €T0 YMEHUE IPUMEHSATH ONPEIEICHUS.

B pesynbrare ycTHOTO orpoca 3HaHHsI, 00Y4aloIerocs: OIIEHHBAIOTCS I10 IIKaJIe:

KoandecTBo

Kpurepun oneHuBanus
0aJ1710B puTep 1t

5 OObyyaromumiics

- MOJTHO W3JIaracT U3yYeHHBINH MaTepHasl, 3HaeT Bce (YOPMYJIbI, IPUMEHSIEMbIC
METOIbl K UX TOYHOCTH;

- IOHUMACT MaTCpHraJl, MOXKCT 000CHOBAaTH CBOU CYXKIACHUA, MIPUMCHUTL 3HAHUA
NIPU PEIICHUH TPAKTHUECKUX 33/1a4 U JTa0OPATOPHBIX 3aaHHN JJIs
CaMOCTOATCIIBHOT'O BBIITOJIHCHHS

- M3JIaraeT MaTepual MOCIeJOBATEIHO U TIPABUIIBHO C TOYKH 3PEHUS HOPM
JINTEPATYPHOTO SA3bIKA.

4 OOyuarommiicst 1a€T OTBET, YIOBJIETBOPSIOIINI TEM K€ TPEOOBaHUAM, YTO U
TUTSE «5» 0allIoB, HO JOIYCKAeT HECYIIECTBEHHBIE OITMOKH, KOTOPBIE CaM XKe
WCIIPaBJISCT, U HEKOTOPHIE HEAOUETHI B IMOCIEA0OBATEIIBHOCTH U OPOPMIICHUN
M3JIaraéMoro Marepuasna.
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3 OOyuaromuiicst OOHapy>KMBAET 3HAHWE U TOHMMaHUE OCHOBHOI'O MaTepuasa 1o
IOAaHHOU TeME, HO:

- M3JIaraeT MaTepHall HETIOJHO U JIOMyCKACT HETOYHOCTH B OTIPEJICIICHUN
MOHSATHUH, 3HAHUI METOJIOB, UX TOYHOCTH;

- HE yMEET JOCTATOYHO ITyOOKO U JIOKa3aTelIbHO 000OCHOBATH CBOU CYXKICHHS U
MPUMEHSTh METO/IBI;

- M3JIaraeT MaTeprall HeTOCIESIOBATEIBHO, IOMYCKAET OIUOKH.

2 OO0yuaromuiicss 0OHapy>KMBaeT HEMOJHOE HE3HAHNWE HEKOTOPOU YacTH pas3zena
M3y4aeMoro MatepHaia, 10MycKaeT OMOKU B popMyIupoBKe U popMmyax,
IIPU OLICHKE TOYHOCTU METOJIOB.

1 OOyuaromuiics 0OHapy>KMBaeT HE3HAHUE HEKOTOPOI YacTH pasnena
M3y4aeMoro MaTepHana, 0ImyckaeT CyleCTBEHHbIE OMUOKU B (OPMYIHPOBKE
u hopMyJiax, IpU OLEHKE TOUHOCTH METOJI0B.

0 OOyyaromuiicss 0OHapy>KMBaeT He3HAHUE OOJIbIIEH YacTH pasjiena U3y4yaeMoro
MaTepuaa, JoryckaeT olHMOKU B (GOpMYIHPOBKe U (opMyJax, PH OLIEHKE
TOYHOCTH METOJIOB.

bannbel  Moryt craBUThCS HE TOJNBKO 3a €IWHOBPEMEHHBIH OTBET, HO U 3a
paccpeloTOYEeHHbII BO BpeMEHH, T.€. 3a CyMMY OTBETOB, JAaHHBIX OOydYalolIUMCS Ha
MIPOTSHKECHUH 3aHSATHSL.
5.1.2. Ouenounvie mamepuanvt 011 CAMOCMOAMENIbHOU PAdOMbL 00YUAIOULE20CA
(munoevie 3a0auu) (konmponupyemote komnemenyuu YK-1, IIKC-2, IIKC-7)
[Tepedyens THTIOBBIX 3a7a4 JJIs CAMOCTOSITEIHHONU padOThl C(HOPMUPOBAH B COOTBETCTBUU
C TEeMAaTHKOM TpaKTUYeCKHX 3aHATHH 1o auciuiuimHe «[nyOuHHOE  00OyueHUHE».
CamocTosaTenbHas paboTa OIEHUBACTCS CTENIEHBI0 OCBOCHHSI BOIPOCOB JIJISI CAMOCTOSITENIEHOTO
W3YYCHHS U MHIANBUAYATbHBIM BBIIOJIHEHUEM 33JJaHUH K IPAKTHUECKUM 3aHITUSIM.
Oopa3ywl 3a0anuii 01 CAMOCMOAMENbHBIX padom:
[lepeuenpb TUTIOBBIX 3a7a4 JIsI CAMOCTOSITEIHPHON PabOThl CPOPMUPOBAH B COOTBETCTBUH C
TEeMaTHKOHN 1a00paTOPHBIX 3aHATUH MO AUCIUILIHHE.
Jlabopamopnas paboma Nel. «Peanmzamus TIyOOKMX TOJHOCBSI3HBIX HEWPOCETEBBIX
MOZENe».
Llenv pabomwsl — HanUcaTh IporpamMmy Ha si3bikax Python u R, BeimonHstonyio noctpoexnue
1 00y4YCeHHE HEMPOHHBIX CETEH MPSMOTO paclpOCTPAHCHHUS, PEIIAIOIINX 3aa9l KIIaCCUPUKAIIUN
U perpeccuu (BBIOOPKU MONTYYEeHBI OT MpernojaaBarens), Tpedyercs moaodpats 6€3u30bITOYHYIO
aApXUTEKTYpy CeTH, paboTaromiel ¢ JOMyCTUMbIM YPOBHEM OLIMOKH U BU3YAIU3UPOBATH MPOIIECC
oOyuenus mozeneil. PesynpraTsl pabOTHI IPUBECTH B OTYETE.
Jlabopamopnas paboma Ne2. «Pa3paboTka W pa3BEepTHIBAHUE NPHUIOKEHUN C TIyOOKHMU
HEUPOCETEBBIMU MOJICIIIMU.

Llenv pabomwr — pazpaboraTh BeO-TpHiIOkeHHME Ha s3bike Python, wncnomb3yromiee
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OOy4YeHHYI0 HEHPOHHYIO Ce€Tb, IOJIyY€HHYIO B Hpeablayiieil pabore, MpeacTaBisioliee
MIOJTB30BATEIIO CEPBHC JIJIsI BBOJIA MCCIIEYEMBIX JAHHBIX M BBIBOJIA PE3yJIbTaTa KIACCU(PHUKAIINN
JaHHBIX. Pe3ynbpTaTel paboThl MPUBECTH B OTUETE.

Jlabopamopnas ~ paboma  Ne3.  «VIHCTpyMeHTbl  MOBBIIEHUS  3PPEKTUBHOCTU
MIPOEKTUPOBAHUS U 00YUEeHHS MTyOOKHX HEHPOHHBIX ceTei».

Llenvs pabomer — uccnenoBaTh Ha si3bikax Python m R meTonsl HacTpoiiku mapameTpoB U
THIEPIIapaMeTPOB HEHPOHHBIX CeTed C TIOMOIIBIO pAa3HBIX ONTUMH3ATOPOB, TIepedopa
apXUTEKTyp IJIs pelleHHs 3ajad MHOTOKJIAcCOBOM, OMHAapHON KiacCH(PHUKaWW, a TaKkke
perpeccuu i BBIOOPOK, MPeIOCTAaBICHHBIX IpernoiaBaTesieM. Pe3ynpraTsl paboThl IPUBECTH B
oTyere.

Jlabopamopnas paboma Ned. «UccnenoBaHue TEKCTOB TIyOOKHMMH HEHUPOCETEBBIMHU
MOJICTISIMU».

L]env pabomul — HanMcaTh MPOrpaMMy Ha si3blke Python, BRIMOTHSIONIYIO KIacCU(PHUKAIHMIO
TEKCTOBBIX JaHHBIX Ha OcHOBe OmOnmoreku Keras ¢ mcmonpzoBanrem mHCTpyMeHTOB NLTK:
TOKCHU3AIIUHU M JIEeMMAaTH3aI[IH, BEKTOPHOTO TPe00pa30BaHusl TEKCTA JUIsl BRIOOPKH, TTOIyIeHHON
oT npenogasatens. Pe3ynbraTsl pabOThl IPUBECTH B OTYETE.

Jlabopamopnas paboma Ne5. «CermeHTanus u kiaccudukamsi 00beKTOB Ha U300paKEHUSIX
C TIOMOIIIBIO TTYOOKUX HEHPOHHBIX CETED».

L]env pabomur — HanucaTh nporpammy Ha si3bike Python, ucnonb3yromyio (Ha BbIOOp) WU
oubmoreky PyTorch wmm Keras, BwimonHsromyro 1aBe 3amgaud: 1) Kkiaccudukanuio
n300pakeHui, 2) JOKaTU3alMi0 3HAYUMBIX O0JlacTel Ha W300pakeHUH, C MPUMEHEHHEM
CBEPTOUYHBIX HEHpPOHHBIX ceTell. BbIOOpkM H300pakeHUil mMmosyyeHsl OT Mmpenojaasarens. B
paboTe cienyeT UCHOJIb30BATh MPOLEAYPY ayIMEHTAallUH JAaHHBIX M MPOBECTU TECTUPOBAHHE C
CEThI0, IOJYYCHHOM MyTeM mepeHoca ooyueHus. Pe3ynbraTsl pabOTh IPUBECTH B OTYETE.

Jlabopamopnas paboma Ne6. «Peanmuzainusi 4aT-00T CHCTEM C IMOMOIIBI0 MHCTPYMEHTOB
rI1yOOKOTo 00yUYESHHS».

L]env pabomwul — HanMcaTh MporpaMMy yaT-0ota Ha s3bike Python, BeIMonHAONIYIO 3a1ady
B3aMMOJICHCTBUSA 4YeJIOBeKa ¢ OOTOM, WCHOJB3YIOMIMK HeHpoceTeBbl  KiaccudukaTop
BBICKA3bIBAaHUI MO OJHOW M3 TEM, KOTOPYIO HPEUIOKWI HpenojgaBaTenb. PesynbraTsl paboThl
MIPUBECTH B OTUETE.

Jlabopamopnas ~ paboma  Ne7.  «l'eHepauust ~ U300pakeHMH M BPEMEHHBIX
OCJIEN0BATEILHOCTEI.

Llenv pabomer — HamMcaTh MPOTPaMMBI Ha si3bike Python, BBIMOTHSIONIYIO TTOCTPOEHUE U

O6yquI/Ie MOJCIIN TCHEpalu BPCMCHHBIX MOC/IEIOBAaTEIbHOCTENH U H306p2l)i(€HHI>i (BLI60pKI/I
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M300paKeHUIl ¥ BpEMEHHBbIE IMOCIEAOBATEIbHOCTH, HCIONb3YIOMUECS Uil HACTPONKH,
MOJIy4EHbI OT IpenojaBatensi), TpedyeTrcs noaoOpaTth apxuTekTypsl GAN, HCHonb3yrOIMXcs
JUIS CO3/IaHUSl pe3ysbTaTa M OIEHKM €ro KadyecTBa, BU3yaJH3UpPOBATh Ipolecc OOydeHUus
MoJieTiell ¥ MPUBECTH METPUKHU KadecTBa. Pe3ynbpTaTel paboThl MPUBECTH B OTYETE.

Jlabopamopnas paboma Ne§. «VccnenoBanue nporeaypsl 1000y4eHHs] HEHPOHHBIX CETEH»

Llenv pabomwul — HanmucaTh MporpaMMmy Ha si3bike Python, BBIMONHSAIONIYIO MOCTpOEHUE U
oOydeHne Mojenu Kiaccupukaropa (BIOOpKa M300pakKeHHI TOJydeHa OT MPEIojaBareis), a
TaK)Ke MPUBECTH HKCIIEPUMEHTHI MO JO0OOYYEHHIO HEUPOHHOUM CETH MyTeM J100aBIIEHUS HOBBIX
o0Oy4arIuX JaHHBIX, B mpouecce GyHKIMOHUpoBaHUd Mozenu. IlokasaTh Ha kakux Habopax
JAHHBIX MOJIENIb COXpaHSIET 3HAHUS, MMOJYyYEHHBIC paHee, a Ha KaKUX HAaYWHAET TePSATh MaMsTh O
3aBUCUMOCTSIX. Pe3ybTaThl pabOThI MPUBECTH B OTUETE.

Memoouueckue pekomenoayuu no peuienuio 3a0ay

[Ipuctynas k peuieHWro 3aaay, HeOOXOJUMO BHHUMATENBHO H3YyUYUTh TEOPETUYECKUIN
MaTepuaig Mo TemaM, pa3o0paTh NPUBOAMMBIE B TEOPETHMUECKOM MaTepHalie KaKIOW TeMbI
nipuMepsl. [Ipy BHIMOTHEHUH 3aIaHHUA UCTIONB3YIOTCS (POPMYJIIBI M METOBI, TIPE/ICTABICHHBIE TIO
KaKIOU TEME.

Henp 3amanuit — chopMUpPOBATh HABBIK PEIICHUS MPAKTHUECKUX MPUKIATHBIX 3ajad,
HaBBIK OIIEHKH TOYHOCTH IOJTyYE€HHOTO PEIICHHUs U aHAJIN3a OBECHHS OIIMOOK.

Kpumepuu ¢hopmuposanus ouenox no 3ad0anusam 011 camocmoamenbHou padomot
odyuarwezoca (munogvle 3adaiu)

CamocTosiTenbHast paboTa  OIIGHMBAETCS CTEIEHBIO OCBOCHHS  BOMPOCOB IS
CaMOCTOSITEIBHOTO W3YYEeHHS M HHIWBUIAYaJbHBIM BBIIIOJHEHHUEM 3aJaHUN K MPaKTHYECKUM
3aHITHUSM.

B pe3ynbrare 3HaHUS 00yUaroLErocs OLEHUBAIOTCS 0 CIEAYIOLIEH MIKae.

1lIxana ouenusanusa camocmoamenvHou padoomaol

KonauyecrtBo K
BAILIOR pUTEPHHU OLICHUBAHUSA

5 OOyuaromuiics mokasan riryOOKue 3HaHUs MaTepuaa 1o MocTaBICHHbIM
BOIIPOCAM, TPAaMOTHO, JIOTUYHO €T0 U3J1araeT, CBOOOIHO UCTIONB3YeT HEOOXOIUMbIE
(opMyJIbl IPU PELLICHNH 3aay.

4 OOyuaromuiics TBEpJO 3HAeT MaTepHaj, TPaMOTHO €ro M3Jjaraer, He JOITyCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B MPOLIECCE PEIICHUsI 3a1a4;

3 OO6yuarouuiicst IMeeT 3HaHHS OCHOBHOT'O MaTepuasa 1o MOCTaBJICHHBIM

BOIIpOCaM, HO HE YCBOUJI €TO zLeTaneﬁ, AOIMYCKACT OTACIIbHBIC HCTOYHOCTH IIPU
PCHICHWHA 3aaa4.

O6yanOLHHfICH HNMECT HEITOJIHOC 3HAHNUE U TIOHMMAaHUE OCHOBHOI'O MaTC€pHralia 1rmo
2 IMOCTAaBJICHHBIM BOITpOCaM, HE YCBOUII €TO L[eTaneﬁ, A0IYyCKAaCT HCTOYHOCTHU ITpH
PEIICHMH 3aaa4.
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1 OO6yuaromuiics oOHapy>KMBAeT 3HAYUTEIbHEE HE3HAHNE U IIOHMMaHUE OCHOBHOTO
MaTepuaa 1o IOCTaBIeHHBIM BOIPOCaM, HE YCBOMII €T0 JIeTalIeH, 0IyCKaeT
CYIIECTBEHHBIC HETOYHOCTH IIPU PEIICHUH 331a4.

0 OO0yyaronuiics 1oImyckaeT rpyobie OMMOKH B OTBETE Ha TIOCTABIICHHBIC BOITPOCHI U
MIPU PELICHUH 3a/1a4.

bamnbel  MOryT CTaBUTbCA HE TOJNBKO 3@ C€IMHOBPEMEHHBI OTBET, HO U 3a
paccpelOTOYECHHbII BO BpEMEHH, T.€. 3a CyMMY OTBETOB, JaHHBIX OOydYaroluMCs Ha
MPOTSKEHUU 3aHATHS.

5.2. OneHo4HbIe MaTEePHAJIBI UIs1 PY0e;KHOT0 KOHTPOJIS

Py6eoicnbiii konmpons TPOBOJAUTCSA C LIETIbIO ONPEIETIeHNs KaueCTBa OCBOCHUSI y4eOHOTO
MaTepuasa B LeJOM. PyOeXHBIi KOHTPOJIb OCYLIECTBISETCS IO Oojee MWIM MeHee
CaMOCTOSITENIBHBIM pa3fiellaM Kypca W TNPOBOJUTCS IO OKOHYaHMM H3Y4YE€HHsS MaTepuaia B
3apaHee YCTaHOBJIEHHOE BpeMsl.

B Ttedyenue cemecTtpa NPOBOIUTCS mpu pPYOENHCHbIX KOHMPOIbHLIX MEPONPUAMUL NO
epaghuxy.

B kauectBe ¢opMm pyOexKHOro KOHTPOJS MOXKHO HCIOJIB30BaTh TECTHPOBAHUE
(MMCPMEHHOE WM KOMIIBIOTEPHOE), MPOBEACHUE KOJUIOKBUYMa WM KOHTPOJIBHBIX pPaloT.
BeimonHsiemMble pabOTHl JOJKHBI XpaHUTHCS Ha Kadeape B TEUEHWH YYEOHOro roja M IO
TpeOOBaHUIO NPETOCTABIATHCSA B YIIPABIEHHE KOHTPOJIS KauecTBa.

Ha pyOexHble KOHTPOJbHBIE MEpPONPUATHS PEKOMEHAYETCS BBIHOCUTH  BECh
MIPOrpaMMHBIN MaTepual (BCe pa3zelibl) Mo AUCIUILINHE.

IIpoBeeHnEe pPEUTUHTOBBIX KOHTPOJIBHBIX MEPONPHUATHH JUIsi MHBAIUAOB W JIMILl C
OrpaHUYEHHBIMU BO3MOXXHOCTSIMM  370POBbsI 0  JUCLUIUIMHE obecrieunBaeTcs
aJaNTHPOBAHHBIMU  KOHTPOJIBHO-U3MEPUTEIBHBIMA ~ MaTe€pUalaMd U COOTBETCTBYIOILEH
TEXHOJIOTMEH aTTeCTALUH.

5.2.1. Ouenounvie mamepuansl 011 KOHMPOIAbHOU PAOOMBbL, KOJIIOKGUYMA
(konmpoaupyemwvie komnemenyuu YK-1, IIKC-2, IIKC-7)
. Y13 4ero noimkHa COCTOSITh MPOCTask HEUPOHHAs CETh?
. Kax o0yuenue npezacraBieHuil CBS3aHO ¢ MIyOOKHUMH HelpoceTsIMu?
. Kak o0OyuaTs HelipoHHyI0 ceThb? Kakue afanTBHbIE METO/IbI ONITUMH3AIIMY BbI 3HAeTe?
. Uem expit ornuuaetcs ot tanh?
. Uro Takoe ReLU u LeakyReLU?
. 3auem Hy)keH SoftMax??

. KTo Takue cBEpTOoUuHbIE HEHPOHHBIE CETU 3a4EM OHU HYKHbI?

0 9 N L AW

. 38.,[18.‘{1/1 MAalIHHOI'O 3pCHHUA. Knaccmbmcaum{, CCIrMCHTAIUs, FrCHCpAlA 1/1306pa>1<eH1/1171.
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9. Pacno3naBaHue U CHHTE3 peun. Ilouck mo TexcTam U I/I306pa}KeHI/I${M

10. PexyppeHTHBIE HEUPOHHBIE CETH.

11. 3agauu pacrio3HaBaHUS U CUHTE3a PEYU.

12. OnTuMu3anus CTpyKTypbl CETH.

OHCHO‘IHI)IG MaTCpHrajibl 1JIA KOJUIOKBUYMOB IIPUBCICHLI B m5.1 .1, a OICHOYHBIC MAaTCPpHaAJIbl JTJIA

KOHTpPOJIbHOM paboThl — B 11.5.1.2.

B pesynbrare 3HaHMA 00y4aroIIErocsi OUEHUBAIOTCS 10 HUKE CIESAYIOIIEH IIKaJe.

I(pumepuu ¢opmup03anu}l OUCHOK no mecmoebim 3a0anuAM:

5 6annoe — MoJIy4aroT 06yqa}0mnec;1 C IIpaBUJIbHBIM KOJIUMYCCTBOM OTBETOB HAa TCCTOBBIC

Bonpockl. Beimonaeno 100 % npeanokeHHbIX TECTOBBIX BOIPOCOB;

4 f6anna — nomyydaroT 00y4aroIKecs ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE

Borpockl — 80 —99 % ot o61ero ooGbeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

3 6anna — MOoJIy4aroT 06yqafoumeca C IIPaBUJIBHBIM KOJIMYCCTBOM OTBCTOB HAa TECTOBBIC

BoOmpockl — 60 —79% ot 061IeT0 00BEMa 3aTaHHBIX TECTOBBIX BOIIPOCOB;

1-2 panna — nomyyarot o0y4aromuecs IpaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE

Bonpocsl — MeHee 40-59 % ot oOuiero oobema 3a1aHHbIX TECTOBBIX BOIIPOCOB.

IlIkana ouenueanusa naAAGHUPYEMBIX PE3YTbMAMOE 00yUeHUs

Texkywyuit u pyoesrcHvlit KOHMPObL

Cemectp

IIIxana oneHNBaHUA

0-35 6ay10B 36-50 6ani0B 51-60 6ans0B | 56-70 6asi0B
Yactuunoe nocewenue | [lonnoe nim [TonHoe nnu [Tonnoe
3 ayAUTOPHBIX 3AHATHUH. YaCTUYHOE MMOCEUIEHUE | YaCTUYHOE MOCENICHUE
HeynosnerBopurenpHoe | ayAUTOPHBIX 3aHATUH. | TIOCEILCHUE ayIUTOPHBIX
BBITIOJTHEHHE Yactuunoe AyJUTOPHBIX | 3AHSATHM.
NPaKTUYECKUX padoT. BBIIIOJIHCHUE U 3aIIUTA | 3aHATHH. ITonnoe
[1noxas moaroroBka K npakTudeckux pador. | IloxHoe BBINIOJIHEHHE
OaJITIbHO-PEUTUHIOBBIM | Brinonnenue BBIIIOJIHEHUE | W 3aLIUTa
MEPONPUITHSIM. KOHTPOJIbHBIX paboT, U 3aIl1Ta MPaKTUYECKUX
OOyuatommiics He OTBETHI Ha IIPAKTUYECKUX | 3aHATHUH.
JIOTyCKaeTCs K KOJUIOKBUYME Ha pabor. Brinonnenue
MIPOMEKYTOUHOU OLIEHKH BeinosiHeHUE | KOHTPOJIBHBIX
aTTecTaluu «YIOBIIETBOPUTEIHHO». | KOHTPOJBHBIX | paboT,
pabor, OTBETHI Ha
OTBETHI Ha KOJUIOKBUYME
KOJUIOKBUYME | HAa OLIEHKHU
Ha OLICHKHU «OTIUYHOY.
«XOPOLIOY.
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5.2.2. Ouenounvie mamepuansl 0711 RPOMEIHCYMOUHOI AmMMmMeCmayuu
(konmponupyemvie komnemenyuu YK-1, IIKC-2, I1KC-7)

Llenvo  npomescymounou ammecmayuy 10 JuctuiinHe «[yOuHHOE OO0y4YeHHE»
SIBIIIETCS OI[CHKA Ka4eCTBa OCBOCHUS TUCIUILTUHBI 00y4arOIIUMUCH.

[IpomexyTouHass arTecTalsl NpeaHa3HadeHa s OOBEKTUBHOTO MOJTBEPXKACHUS H
OLICHUBAHUS JOCTUTHYTHIX PE3YJbTATOB 00YUEHHUS I1OCIIE 3aBEPUICHHS U3YUESHUS TUCIIUTUINHBI.
[IpomexyTouHas arTecTalisi OCYIIECTBISETCS B KOHLE CEMECTpa U IMpPEICTaBIsIeT coOoi
UTOTOBYIO OIIEHKY 3HaHMM MO JAMCUMIUIMHE B (OopMe TMpPOBEJACHHUS 3aueTa, KOTOPHIM
3aKaHYMBACTCA HM3yueHUEe IUCHUIUTUHBL. OH MOXET MPOBOJIUTHCS B YCTHOM M MUCHBMEHHOU
dbopme. YCTHBIN OmpoC SBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHUN O0yYaromIerocs
0 JaHHOU JUCIUILINHE.

s nomycka K sK3aMeHy, 00yJaromemMycsi HE00X0JMMO UMETh He MeHee 36 6asuioB.
Bonpocbwi, évinocumbsle na sk3amen no oucyunaune «I nyounnoe odyuenue»
(koumpoaupyemvie komnemenyuu YK-1, IIKC-2, IIKC-7)

1. Yro Takoe riry0okoe o0yueHrne u 00ydeHUe TIPEICTaBICHHIM.

2. OcHoBHble abcTpakiun. 3HakoMcTBO ¢ Lasagne.

3. Kpatkuii 0630p cdep npuMeHeHUs U pelIeHHe MPOCTHIX 3a]au aHalu3a W300pakeHUH U
TEKCTOB.

4. IlpaxkTuueckue 3a/la4il KOMIIbIOTEPHOTO 3pEHUSI U OCOOCHHOCTH UX PEIICHHUS.

5. AHanu3 NpoeKTHBIX 33]1a4 U CIIOCOOO0B UX PEUICHHUS.

6. IlpakTuueckue 3aga4u 0OpaOOTKH MOCIEAOBATEIHHOCTEN (TEKCT, peub U T.J.), IPHEMBI IS
UX PEIICHUS.

7. Tlonnepskka B pazpaboTke 6a30BOT0 pelIeHUS TPOSKTHBIX 3a]1a4.

8. 3amaum Ha 0OydYeHHE C MOJIKPEIIIICHUEM.

9. MeTtozs! perieHus Ipy MOMOIIH INTyOOKHUX HEMPOHHBIX CETEH.

10. BrruucnurenbHas onTUMHU3aIMs 00y4EeHHBIX HEHPOHHBIX ceTel.

11. OcobennocTn npuMeHeHus B production.

12. OOGyuenue 6e3 yuutens. Knactepuzanus. Kinacrepuzamnust Mmetogamu Teopun rpados.

13. Meton ueHTpoB TsKecTH. MeTol MeauaH.

14. Meroa HeueTkux MHOXecTB. EM-anropurm.

15. BBenenue B riybokoe oOyuenue (deep learning): urto Takoe riayOokoe oOyudenue (deep
learning); UCTOKM BO3HMKHOBEHHs (CBSI3b C Ouosoruei); 3agaud, KOTOpbIE pPELIAOTCS C

UCIIOJIb30BaHUEM TITyOOKOro 00yueHusl.
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16.

17.

18.

19.

20.

21.

22.

MHuorocnoitabsie oaHOCThIO cBsizaHHbIe ceTH (Fully-Connected Neural Networks, FCNN).
MHuorocnoitnsiii nepcentpoH (Multiple Layer Perceptron, MLP).

OtkpeiThie  OuOnMOTEKM  TayOokoro  oOywenus. [lpuHnun — pa3paboTku  ceTw,

COOTBETCTBYIOIIEH JIOTMCTUYECKOM perpeccuy, Ha IpUMEpe 3afadyd pPaclO3HaBaHUSA
PYKOIHMCHBIX LU DP.

CBeprouHble HEWPOHHBIE CETHU: CTPYKTypa MOJENIH; BO3MOXKHBIE cjou (cBepTka, pooling,
dropout, Local Contrast Normalization, Batch Normalization u apyrue), NpuHIUIbBI 33a491
Busyanuzanus (uibTpoB/BBIXOJOB Ha MPOMEXKYTOUHBIX CIOSX CETH: KiaccuuKanus
METO/I0B BU3yaJIM3allui MPU3HAKOB; OTKPBITbIC OMOJIMOTEKM BU3YyallU3allUU; BU3yaTIU3alys
B oubimotekax Caffe, Torch.

Pexyppentnbie Heiiponnble cetd (Recurrent Neural Network, RNN) u ux passurue:
JIByHanpaBJieHHbIE PEKyppPEeHTHbIE HEWpOHHBbIE ceTH; [yOokue [ByHampaBlieHHBIE
PEKYPPEHTHBIE HEMPOHHBIE ceTU; PeKypcuBHBIE HEUPOHHBIE CETH; J{JIMHHBIE pEKYPPEHTHBIE
HEUPOHHBIE CETH C KOPOTKOM MaMSIThIO.

OOyuenue 0e3 Pa3Beprounbie  HelpoHHBIE

yuuTens:  ABTOKOJHMPOBILIHK; CETH;

OrpannuenHass MamuHa bonbeimana; [iybokas wmammba bBonbenmana;  [nmyOokas

JOBCPUTCIIbHAA CCTh

[lepenoc oOy4denus (transfer learning) rimy00oKuxX HEHPOHHBIX CeTEH

Kpumepuu ¢hopmuposanun ouenok no npomescymounoi ammecmayuu
(0121 IK3aMena 6 cayuae, eciu IK3AMEHAUYUOHHDBLIL Ouiem codepicum 06a 80npoca)

Cemectp

[IIxana oneHuBaHuA
(no umozam mexkyuiezo u pyoescHo20 KOHmpois)

HeynosiierBopur.
(36-60 6a1;10B)

YaoBierBopur.
(61-80 6as10B)

Xopowo
(81-90 6as10B)

OT1an4HoO
(91-100 6an;10B)

OOyuarommiicst
nmeet 36-60 6amioB
10 UTOTaM TEKYIIETO
U pyOeXHOTO
KOHTPOJIS, Ha
9K3aMeHe He Jajl
ITOJIHOT'O OTBETA HU
Ha OJTMH BOIIPOC.
OO6yuaromuiics

OO0yuarommiics
nmeet 36-50
0aJIJIOB IO UTOraM
TEKYIIETo U
pyOexKHOTO
KOHTPOJIS, Ha
9K3aMEHE Aai
TTOJTHBIN OTBET Ha
OJIMH BOTIPOC U

OOyJarommiics
nmeet 51-60
0aJII0B [0 UTOTaM
TEKYIIETO U
pyOexKHOTO
KOHTPOJIS, Ha
JK3aMeHe Jail
MOJTHBIN OTBET Ha
OJIMH BOTIPOC U

OO6yuarormmiics
nmeet 61-70
0aJII0B MO
HATOTraM
TEKYIIEeTo U
pyOexxkHOTO
KOHTpOJISI, Ha
JK3aMeHe Jajl
MOJHBINA OTBET

umeet 36-45 6amioB | YaCTHUYHO YaCTUYHO Ha OJIUH BOIIPOC
M0 UTOTaM TEKYIIEeTO | (TMTOIHOCTHIO) (TIOJTHOCTBIO) Y YaCTUYHO

1 pyOeKHOTO OTBETHJI HA OTBETHUJI Ha BTOPOH. | (TTOJTHOCTHIO)
KOHTpOJISI, Ha BTOPOIA. OObyyaromwmiicst OTBETHUII Ha
JK3aMEHE Jall OO6yuarommiicss | umeeT 61 — 65 BTOPOM.
MOJHBIN OTBET nmeet 46-60 0aJIJI0B 110 UTOTaM

TOJIBKO Ha OJIVH 0aJIJIOB 110 UTOTAM | TEKYIIETO U

BOIIPOC TEKYIIETO U pyOeKHOTO
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pyOexxHOTO
KOHTPOJIS, HA
9K3aMeHe Ja
TIOJTHBII OTBET Ha
OIWH BOIIPOC HUJIN

KOHTPOJIS, Ha
JK3aMeHEe Jall
MOJIHBIN OTBET Ha
OJWH BOIIPOC U
YaCTHYHO OTBETHII

YaCTHUYHO OTBETHJI | HA BTOPOHU.
Ha 00a Bompoca. OObyuaronuiics
Obyuatomumiicst | umeet 66-70
HUMEET 110 UTOraM 0aJIJIOB MO UTOTAM
TEKYIIETo U TEKYIIETo U
pyOexxHOTO pyOexxHOTO
KOHTpoJIst 61-70 KOHTPOJISI, Ha
0aJI0B Ha AK3aMEHE Jajl

9K3aMCHC HC Oaj
IIOJIHOI'O OTB€TA HU
Ha OJIMH BOIIPOC

IOJIHBIN OTBET
TOJIBKO HA OJIUH
BOIIPOC.

6. MeToauyeckue MaTepuaJibl, ONpeaesioime Npoueaypbl OleHNBAHUA 3HAHUNA, YMEHUIA,

HaBBbIKOB " (I/I.J'II/I) OnbITA J€ATCJIBbHOCTH

Yyebnass pabora 1O MAWCHUIUIMHE COCTOUT U3

IMPAKTHUYCCKUC 3aH$ITI/IH) U CaMOCTOSITEIbHOM pa6OTI>I.

KOHTAaKTHOW paboTHI

(meximm,

MakcumanbsHass cymma (100 OGamioB), HaOupaeMas OOyYarOIIUMCS IO JUCHUILINHE

BKJTIOYAET JIBE COCTABJISIOIINE:

— nepeas cocmaegnAwds — OUEHKa pPETyJSIPHOCTH, CBOEBPEMEHHOCTH W KadecTBa
BBITIOJIHEHUS 00yYaromumcs: yuyeOHoi paboThl M0 M3yYSHHIO TUCIHILIMHBI B TEYCHHE MEpHUOoa
W3YYCHHsI TUCIUTUIMHEI (CeMecTpa, WM HECKOJIBKUX ceMecTpoB) (Cymma — He 6osee 70 OannoB).
Bael, XapakTepu3yoIue ycrneBaeMoCTh 00y4Yaronierocs Mo JUCIUILIUHE, HAOUPAIOTCS UM B
TEUYEHUE BCETO Nepuoja oOydeHHs 3a W3yYeHHE OTACIBHBIX TEM M BBIIIOJHEHHE OTACIHHBIX
BUJIOB PaboT.

— emopas cocmaenAlwas — OLEHKAa 3HaHWK oOydyalomerocs IO pe3yjbTaTaM
NPOMEKYTOUHOHU aTTrectanuu (He 6onee 30 —6amioB).

OOumii Gamn Tekymiero M pyOeKHOro KOHTPOJS CKIAAbIBAeTCs M3 CIEeIyHOIUX

COCTaBJISAIOIINX
Pacnpeoenenue 6annos mekyuiezo u pyoescHozo0 KOHmpos

No Cymma 0asiioB

- Bua koHTpOJIS 06

afg cymMmMa
n/n tas cy 1-s1 Touka | 2-s1 TouKka | 3-51 TOUKA
B 0aJL1ax
1.| Hocenienne 3aHATHIH 10 3 3 4
2.| Texkyuuii KOHTPOJIb: no 30 no 10 no 10 no 10
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Brinonnenne camocToATENbHBIX 0-15 0-5 0-5 0-5
3a/IaHki (pereHue 3a1a49)

3.| PyOexHblil KOHTPOJIb no 30 no 10 no 10 no 10
mecmuposarue 0-12 0-4 0- 4. 0- 4.
KOIOKBUYM 0-18 0-6 0-6 0-6

4.| HrToro cymMmma Texkyuiero u 10 70 o 23 o 23 o 24
PY0€KHOTO KOHTPOJIsI
[lepBsiii aTan (6a30BbIii ypOBEHB) HE MEHee HE MECHEE | HE MEHEe | He MEHee
— OIIEHKA «YJIOBJIETBOPUTEIILHOY 36 12 12 12
Bropoii atan (mpoaBuHyTHIN MeEHee MEHEE MeEHee MeHee
YPOBEHB) — OIICHKA «XOPOIIIOY 70 (51-69) 23 23 24
Tpetuii aTan (BbICOKHIA HE MEHEE HE MEHEe | HE MEHEee | He MEHee
YPOBEHB) - OLIEHKA «OTIUYHO» 70 23 23 24

[enbto MpOMEXXYyTOUHBIX aTTECTAIMI 110 AUCHUILIMHE SIBJISIETCS OIICHKA KauecTBa
OCBOEHUS AUCIHUILTUHBI 00y4arOIIUMUCS.

[IpoBonuTcss KOMIUIEKCHAsi TIpOBEpKa OOYYaroOUIUXCsl Ha ONpE/eNIeHHE CTEeNeHHU
OBJIQJICHUS] 3HAHUSIMU, YMEHUSMH M HABBIKAMH, NOJYYCHHBIMU Ha 3aHIATHUSAX, a TaKXKE MYyTEM
CaMOCTOSITENILHOM pabOTHI.

TunoBeie 3amanus, obecrneunBaronue (GopmupoBanue kommetreHiui YK-1, IIKC-2, TTIKC-7

MIpe/icTaBeHbl B TabIuLE 7.

Taobnuya 7. Pe3ynomamol 0c60enus yuedHou OUCUUnIuHbl, noOneHcaujue nposepKe

Pe3yabTaTsl Nuaukatopsl Buj ouenounoro OcHoBHBIE IOKa3aTen
o0y4enus AOCTH/KEHUS MarTepuaJa, OLICHKH
(KoMIeTeH 1 H) KOMIIeTeHIH o0ecrnieunBaOIIMii | pe3yJbTATOB 00y4eHHs
¢dopmupoBanune
KOMIIeTEeH U
YK-1. Cnocoben YK-1.3. I[Ipumensier | Tumnossie VYK-1.3. 3-1. 3naer
OCYLIECTBIIATh COBPEMEHHBIE OLICHOYHbIE COBPEMEHHBIE METOIbI U
KPUTHYECKHUM aHaIU3 | METObI U MaTepUaIbl ISl UHCTPYMEHTBI JJIs1
poOIEMHBIX MHCTPYMEHTBI I YCTHOT'O OIIpoca IIPEICTABICHUS
CUTyalluil Ha OCHOBE | MPEJICTABIICHUS (m. 5.1.1); pe3yabTaTOB HAYyYHO-
CHUCTEMHOI'O pE3yJIbTAaTOB TUIIOBBIE HCCIIEI0BATENIbCKON
o/IX0/1a, Hay4yHO- OLICHOYHbIE NeSITENbHOCTH
BbIpabaThIBaTh UCCIIEN0BATENIBCKON | MaTEepHUaIbl JJIs VYK-1.3. V-1. ¥Mmeer
CTpaTeruio JeSATEIbHOCTH. KOHTPOJIBHOM MIPUMEHSTh COBPEMEHHbIE
JNENCTBUI. pa0otslI (1. 5.1.2); | METOABI U UHCTPYMEHTHI
TUIIOBbIE JUISL TIPE/ICTaBICHUS
OLICHOYHBIE PE3yNIBTaTOB HAYYHO-

YK-1.4. Bnaxgeer

MaTepHalIbl K
9K3aMeny (1. 5.2.2)

HCCIIEN0BATEILCKON
IESITEILHOCTH

VK-1.4. 3-1. 3naeT HOpMBI

HOpMaMHU MEXyHapOJIHOIO U
MEXIYHAPOIHOIO U POCCHUICKOrO
poccHiickoro 3aKOHOJIaTeJIbCTBA B cepe
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3aKOHOJIATEIIbCTBA B
chepe

MHTEJJIEKTY JIbHOMU
COOCTBEHHOCTH.

HMHTEIJUIEKTYJIbHOMN
COOCTBEHHOCTH

VYK-1.4. V-1. Ymeer
MPUMEHSITh HOPMBbI
MEXKIyHApOIHOTO U
POCCHIICKOTO
3aKOHOJATENLCTBA B cepe
MHTEIJIEKTYalbHOM
COOCTBEHHOCTH

HKC-2. Criocoben
BBIOMPATH,
pa3pabaTeiBaTh U
MIPOBOJIUTH
AKCIIEPUMEHTAIBHYIO
MIPOBEPKY
paboTocrnocoOHOCTH
MIPOrPaMMHBIX
KOMIIOHEHTOB
CHCTEM
HCKYCCTBEHHOTO
MHTEJUIEKTa 10
o0ecIe4yeHnIo
TpeOyeMbIX
KpUTEPHCB

3¢ hekTHBHOCTH U
KayecTBa
(YHKIMOHUPOBAHUS.

IMKC-2.1. Beibupaer
U pa3pabaTbIiBaeT
IIporpaMMHBIE
KOMITOHEHTBI CUCTEM
HCKYCCTBECHHOI'O
HUHTCJIJICKTA.

IMKC-2.2. [TpoBoaut
IKCIIEPUMEHTATILHY O
HPOBEPKY
paboTocrnocoOHOCTH
CHCTEM
MCKYCCTBEHHOT'O
UHTEIICKTA.

Tunossie
OIICHOYHBIE
MaTepuabl s
YCTHOTO oTpoca
(m. 5.1.1);
TUIIOBbIE
OLICHOYHbIE
MaTepuabl s
KOHTPOJIBbHON
paborsi (1. 5.1.2);
TUIIOBbBIE
OIICHOYHBIE
MaTepuabl K
sK3aMeny (1. 5.2.2)

[IK-2.1. 3-1. 3naer
OCHOBHBIE€ KPUTEPHUH

3¢ PEeKTUBHOCTH 1 KauecTBa
(GYHKITMOHUPOBAHUS
CUCTEMBI UCKYCCTBCHHOTO
WHTEJJICKTA: TOYHOCTb,
PENEeBaHTHOCTD,
JIOCTOBEPHOCT,
IETTIOCTHOCTh, OBICTPOTA
pelieHus 3aay,
HaJeKHOCTbD,
3aIIUIICHHOCTh

(G YHKIIMOHUPOBAHUS
CUCTEM HCKYCCTBEHHOTO
MHTEJJICKTa

IIK-2.1. 3-2. 3HaeT METOHI,
SI3BIKM U ITPOTPaMMHBIE
CpeICTBa pa3pabdOTKu
MIPOrPaMMHBIX
KOMITOHEHTOB CHCTEM
HCKYCCTBEHHOTO
WHTEIJICKTa

[IK-2.1. V-1. Ymeer
BEIOHMpATh, aJalITUPOBATH,
paspabatbIBaTh U
WHTETPUPOBATH
MPOrpaMMHBIE KOMITOHEHTBI
CUCTEM HCKYCCTBEHHOTO
WHTEJJIEKTA C YYETOM
OCHOBHBIX KPUTEPHEB

3¢ (HEeKTUBHOCTH M KauecTBa
(GYHKIIMOHUPOBAHHUS

I1IK-2.2. 3-1. 3HaeT MeTOaLI
IIOCTaHOBKH 3a71a4,
MPOBEACHUS U aHAIH3a
TECTOBBIX U
AKCTICPUMEHTATBHBIX
UCHBITAaHUN
paboTocrnocoOHOCTH
CHUCTEM HUCKYCCTBEHHOTO
HHTEJIICKTa

I[IK-2.2. V-1. Ymeer
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CTAaBUTH 3aa49U U
MIPOBOJIUTH TECTOBBIC U
OKCIICPUMCHTAJIbHBIC
UCTIBITAHUS
paboTocrnocoOHOCTH
CHCTEM HCKYCCTBEHHOTO
WHTEJJICKTA aHAIM3HPOBATH
pe3yJIbTaThl U BHOCUTH
NU3MCHCHUA

ITKC-7. Crocoben
PYKOBOIUTH
MIPOCKTAMH 10
CO3JIaHHIO,
BHEJIPCHHIO H
HCIIOJI30BAHUIO
OJTHOM WU
HECKOJIbKHX
CKBO3HBIX
U(POBBIX
cyOTeXHOIOT Ui
HCKYCCTBEHHOTO
HMHTEJIJIEKTA B
TIPHUKJTATHBIX
o0nacTIx.

INKC-7.4.
PykxoBogut
MPOCKTaMH B
0071aCTH CKBO3HOM
nudpoBoit
CyOTEeXHOJIOTUI
«Pacno3naBanue u
CUHTE3 peumn»

Tunossie
OIICHOYHBIE
MaTepuabl s
YCTHOTO oTpoca
(m. 5.1.1);
TUIIOBbIE
OLICHOYHbIE
MaTepuabl s
KOHTPOJIBbHON
paborsi (1. 5.1.2);
TUIIOBbBIE
OIICHOYHBIE
MaTepuabl K
’K3aMeny (1. 5.2.2)

[1K-7.4. 3-1. 3naer
MIPUHIUIIBI TOCTPOCHUS
CHCTEM PacTiO3HABAHUS H
CUHTE3a peYH, METO/IbI U
MTOAXOBI K TUIAHUPOBAHUIO
U peann3aluy MPOeKTOB 10
CO3/IaHUIO0 CUCTEM
HCKYCCTBEHHOTO
MHTEJJIEKTa HAa OCHOBE
CKBO3HOH 1M (PpOBOI
CcyOTEeXHOJIOTUH
«Pacno3HaBaHue U CUHTE3
peumn»

IIK-7.4. Y-1. Ymeer
PYKOBOJUTH MPOECKTAMH T10
CO3JIaHUI0, BHEJIPEHUIO U
MOJIJICPIKKE CUCTEM
HCKYCCTBEHHOTO
MHTEJIJIEKTa HAa OCHOBE
CKBO3HOH 1M (PpOBOIt
CyOTEeXHOIOTHH
«Pacno3HaBaHue U CHHTE3
peun»

1. Tlpuxaz MunoOpHayku Poccunm ot 05.04.2017 Ne301

7. Y4yeOHO-MeToAMYeCcKoe o0ecneueHne qUCIHUIIINHBI

7.1. Hopmamueno-3akonooamenvHsle aKmol

"O6 ytBepxkaeHun Ilopsaka

OopraHu3aliii U OCYIICCTBJIICHUA O6p330BaTeJ'IBHOI71 ACATCIBHOCTHU IIO O6paBOBaTCHBHBIM

IporpaMMam

BBICILIETO0  00pa3oBaHUs

- mporpammaM 0OakajaBpuara,

porpaMMam

crenuainTeTa, nporpamMmaMm maructpatrypbsl” (3apeructpupoBaHo B Muniocte Poccun

14.07.2017 Ne 47415).

2. ®enepanbHbIi TOCYAapCTBEHHBIH 00pa30BaTENbHBIM CTaHAAPT BBICHIETO OOpa3oOBaHMS IO

HaIlpaBJICHUIO

MH(POPMALIMOHHBIE TEXHOJOTHUN

IHOATOTOBKH

02.04.02

—  «®DyHaaMeHTaJIbHas

nHpopMaTtuka U

(YpOBEHb MarucTpatrypbl), YTBEPKACHHBIH MPUKA30M

MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit denepanuu ot 23 aBrycra 2017 r. N 811
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(3apeructpupoBano B Muntocte PO 13 centsops 2017 r. Perucrpanuonnsiii N 48168) (c
W3M. U JI0T., BCTYIL. B cuity ¢ 01.09.2021).
®enepanbublii 3akoH "OO0 obpasoBanuu B Poccuiickoir @enepauun” ot 29.12.2012 N 273-

®73 http://www.consultant.ru/document/cons_doc LAW 140174/

8.2. Ocnoenas numepamypa

. I'maccuep Dunpro. I'mybokoe obyuenue Oe3 matematuku. Tom 1. OcnoBbl. ISBN 978-5-
97060-701-5 M.: IMK IIpecc 2020

. 'maccuep Duapro. I'mybokoe oOyuenune 6e3 matematuku. Tom 2. Ilpaktuka ISBN 978-5-
97060-767-1. M.: IMK IIpecc. 2020.

. I'pac JIxoom. Data Science: Hayka o nmanubix ¢ Hyns. 2-¢ uzganue. ISBN 978-5-9775-6731-
2CII6: BXB-Iletepoypr, 2021.

. Pamka CeOactbsin, Mupmpkanunu Baxun. Python u mammnnoe oOydenume. ISBN 978-5-
907203-57-0 M.: lnanektuka. 2020.

. llonne ®pancya. ['mybokoe oOyuenne Ha Python. ISBN 978-5-4461-0770-4 CII6: ITutep.
2018.

. Ameet V. Joshi. Machine Learning and Artificial Intelligence. ISBN 978-3-030-26621-9
Springer Nature Switzerland AG. 2020.

. Rothman Denis. Artificial Intelligence by Example. Second Edition. ISBN 978-1-83921-
153-9. Packt Publishing. 2020.

. Russel Stuart, Norvig Peter. Artificial Intelligence. A Modern Approach. 4th Edition. ISBN:
978-0-13-461099-3 Hoboken: Pearson. 2021.

. Shirkin Roman. Artificial Intelligence. The Complete Beginners’ Guide to Artificial
Intelligence. ISBN: 9798609154415 Amazon KDP Printing and Publishing. 2020.

7.3. /lononnumenvnan tumepamypa
. Boponnos K.B. Mamunnoe obydenue. Kypc nexkuuit. http://www.machinelearning.ru.
. 3omoteix H.FO. Mammnanoe obyuenue. Kypc nexumit. Hwxuuit Horopox: HHI'Y, 2007.
http://www.uic.nnov.ru/~zny/ml.
. Su T'yndennoy, Nomya benmxkuno, Aapon Kypsusuis. ['mybokoe o0yuenue. Bropoe nBetHoe
uznanue, ucnpasinennoe. ISBN 978-5-97060-618-6 M.: JIMK Ilpecc. 2018.
7.4. Ilepuoouueckue uzoanus
. Kypnan «MaremaTnueckoe MOJCITUPOBAHUEN»
7.5. Humepnuem-pecypcoi
. [IpuHuumne! noctpoeHus cBepTouHbix cerei [https://arxiv.org/pdf/1512.00567v3.pdf].

22
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2. IIpobnema nerpagamust monenu. ['mybokue octatounsie cetd (Deep Residual Networks)
[https://arxiv.org/pdf/1512.03385v1.pdf].

3. Knaccudukanus MeTo10B Buzyanu3amnuu npu3Hakos [https://arxiv.org/pdf/1606.07757.pdf].

4. Busyanuzauus GuIbTpoB U BbIX0J10B cioeB B Caffe
[http://nbviewer.jupyter.org/github/BVLC/caffe/blob/master/examples/00-
classification.ipynb].

5. Busyanu3zanus GuinsTpoB 1 Beixo0B cioeB B Torch [https://github.com/facebook/iTorch].

6. Pexyppentusie HeliponHbie ceTi (Recurrent Neural Network, RNN) u ux pazsurtue
[http://www.deeplearningbook.org/contents/rnn.html].

7. JInuHHBIE peKyppeHTHbIE HEHPOHHBIE ceTH ¢ KOpoTKoi nmamaTeio (Long Short-Term Memory
Recurrent Neural Network, LSTM-RNN)
[http://deeplearning.cs.cmu.edu/pdfs/Hochreiter97_lstm.pdf].

8. PexyppentHsie HeiiponHble ceT (Recurrent Neural Network, RNN) u ux pa3zsutue
[http://www.deeplearningbook.org/contents/rnn.html].

9. Pa3Beprounsbie HelipoHHble cetu (Deconvolutional Neural Networks)

[http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.727.9680&rep=rep | &type=pdf].

[Ipu npoBeneHnn 3aHATUN JEKIIMOHHOTO TUIA IPAKTUYECKUX (CEMUHAPCKUX) 3aHATUI
WCTOJIB3YIOTCS CBEICHUS 00 JIEKTPOHHBIX HH(POPMAIIMOHHBIX pecypcax, K KOTOPBIM 00ecTIeueH

JOCTyN 1715l onb3oBaTeneit oundnnorexku KBI'Y.

Ne | HamMeHoBaHuHe Kparkas Anpec caiita | HammenoBanue YcaoBus
/I | 3JIEKTPOHHOIO | XapaKTepHCTHKA Opranu3anuu- JAoCTyma
pecypca BJa/IeJIbIIa;
PEKBH3HTHI IOTOBOPA
1. | «Web of IlonuremaTuueckas http://www.isikn | Kommanus Thomson Hoctyn no IP-
Science» pedeparuBHO- owledge.com/ | Reuters anpecam KbI'Y
(WOS) oubnuorpaduueckas Cy0auueH3uOHHBII
u J0TOBOP
HayKOMETpUYeCcKast Ne WoS/592 ot
0asa JaHHBIX, B 05.09.2019 r.
KOTOPOHU AKTHBEH 110
UHJIEKCUPYIOTCS 31.12.2021r.
okouno 12,5
TBIC. )KYPHAJIOB
2. | Sciverse PedeparuBnas u http://www.scop | U3gaTennpcTBO Hoctyn no IP-
Scopus aHanuTuyeckas 0asza us.com «Elsevier. Hayka u aagpecam KbI'Y
U3JIaTeIbCTBA JAHHBIX, TEXHOJIOT U
«IIB3EBUP. comepkanias ® CyO0JnneH3uOHHbIH
Hayka n 21.000 JA0TOBOP
TEXHOJIOT UM peLeH3UPYEMBbIX Ne Scopus/592 ot
s)kypHaios; 100.000 05.09.2019 1.
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
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KHUT; 370 KHIDKHBIN
cepuii
(mponosKarommxcs
W3JIaHWK); * 6,8 MITH.
JOKJIAJIOB U3 TPYIOB
KOH(epeHImit

AKTHUBEH 110
31.12.2021r.

Hayunas
3JIEKTPOHHAs
oudamoTexa
(HOb PO®N)

OnexTpoHHas
6ubnuoreka
HAYYHBIX

My OIUKaIUi -
MOJTHOTEKCTOBBIC
Bepcun okouo 4000
WHOCTPAHHBIX U
3900
OTEUYECTBEHHBIX
HAyYHBIX JKypHAJIOB,
pedepaTsl
nyonukaruit 20
TBICSY )KYPHAJIOB, &
TaKke onucanus 1,5
MJIH. 3apyOeXHBIX U
POCCHICKHX
JIACCEPTALIUH.

2800 poccuiickux
JKYpPHAJIOB Ha
0€e3B0O3ME3THON
OCHOBE

http://elibrary.ru

000 «HDb»

ITonubin
JIOCTYII

ba3a gaHHBIX
Science Index
(PUHII)

HanmonaneHast
nH(}OpPMAITMOHHO-
aHAMTUYECKas
cucrema,
AKKYMYJIHPYFOIIAsT
Oomnee 6 MUILITHOHOB
myOJIMKaIi
POCCHUIMCKUX
aBTOPOB, a TAKKE
nHdopMaIoo 00 ux
[TUTHPOBAHUY W3
6omnee 4500
POCCHICKHUX
YKYPHAJIOB.

http://elibrary.ru

000 «HOby»
JInieH3NOHHEIN
JIOTOBOP

Science Index NeSIO-
741/2021

or 12.07.2021 r.
AKTHBEH 10
01.08.2022r.

ABTOpH30BaHH
bII JOCTYTI.
Ilo3Bomser
JIOTIOJIHATD U
YTOUHATH
CBEIIEHUS O

My OJIUKAIUSIX
yueHbix KbI'Y,
HMECIONIUXCS B
PUHI]

IBC
«KoHcyabTanr
CTY/IEHTa)

13800 u3panuii mo
BCEM 00JIacTsIM
3HAHMH, BKIIIOYAET
oonee uem 12000
Y4eOHUKOB U
y4eOHBIX TOCOOUI
st BO u CIIO, 864
HaMMEHOBaHUM
XKypHayoB u 917
MOHOTpaduid.

http://www.stud
medlib.ru
http://www.med

collegelib.ru

000
«ITonmurexpecype»
(r. Mockga)
Horosop
Ne310CJ1/08-2021
O130.09.2021 r.
AKTHUBEH J10
30.09.2022r.

ITonabri
JOCTYTI
(peructpanus
no [P-agpecam
KbI'Y)

24



http://www.studmedlib.ru/
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http://www.medcollegelib.ru/

6. | «aexrponnas | Komneknus http://www.stud | OOO ITonnsri
OuodJmorTexa «Menumuna (BO) medlib.ru «ITonurtexpecype» JIOCTYII
Texuuyeckoro | I'DOOTAP-Menua. (r. Mocksa) (peructpanus
By3a» (QbC Books in English Horosop no [P-anpecam
«KoHcyabTaHT | (KHUTH Ha Ne288C.J1/04-2021 KBI'Y)
CTYJAEHTA») AHTJINICKOM Ot 20.04.2021 .

A3BIKE)» AKTHBEH 110
20.04.2022r.

7. | OBC «JIaHb» DIIEKTPOHHBIE https://e.lanbook | OOO «3BC JIAHb» (r. | ITonHbIH
BEPCHUN KHUT .com// Cankr-IlerepOypr) JOCTYTI
BEIYIIUX Jorosop Nel2EIN/223 | (peructpanus
U31aTEIbLCTB ot 09.02.2021 r. no [P-agpecam
y4eOHOU U HAyYHOU AKTHUBEH 110 KBI'Y)
JTUTEPATYPHI (B TOM 28.02.2022r.
yuCie
YHUBEPCUTETCKUX
W31aTeIbCTB), TaK U
3IEeKTPOHHbBIE
BEpCUU
HNEPUOANUECKUX
U3JaHUH 110
PazIUYHBIM
00J1aCTsIM 3HaAHUH.

8. | «Juexktponnas | Komnekuus http:// www.stud | OOO [Tonnpbrit
OuodJmorTexa «Menumuna (BO) medlib.ru «ITonutexpecype» JIOCTYII
Texuudyeckoro | I'DOOTAP-Menua. (r. Mocksa) (peructpanus
By3a» (ABC Books in English Jorosop no [P-anpecam
«KoHcyabTanT | (KHUTH Ha Ne288CJ1/04-2021 KBI'Y)
CTYJAEHTA») AHTJINHCKOM Ot 20.04.2021 .

A3BIKE)» AKTHBEH 110
20.04.2022r.

9. | Haunonaabnasi | O0beIMHEHHBIH https://H36.pd OI'BY «Poccuiickas Hoctym ¢
3JIeKTPOHHAS 3IEKTPOHHBIN rocyJapcTBEeHHas AIIEKTPOHHOTO
OndamoTexka Kartajor ¢GoHI0B OoubIroTeKa» YUTAIBHOTO
PI'b POCCUICKHUX Horosop 3aJa

OHOINOTEK, Nel01/HDB/1666-11 or | OubIHOTEKH
cojiep Kanui 10.09.2020r. KbI'Y

4331 542 CpokoM Ha 5 et

3IEKTPOHHBIX

JIOKYMEHTOB

00pa3oBaTeIBHOTO U

Hay4HOI'O Xapakrepa

0 pa3INYHbIM

OTpaciisIM 3HaAaHUU

10. | 9BC 107831 http://iprbooksh | OOO «Aii ITu Op [TonHpIit
«IPRbooks» nyOJuKanui, B T.4.: | op.ru/ Menaua» JIOCTyT

19071 — yuebHbIX (r. CapatoB) (peructpanus

n3nanuii, 6746 —
Hay4HbIX U3J1aHUH,
700 xonnekumii, 343
xypraana BAK, 2085

Horosop Ne7821/21
ot 02.01.2021 1.

AKTHBEH 10
02.04.2022r.

no [P-agpecam
KbI'Y)
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http://www.studmedlib.ru/
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ayJMOU3IAHUM.

11.| 9BC «kOpait» | DneKTpOHHbBIE https://www.bibl | OOO «2nekTpoHHOE [TonHbIi

s CITIO BEpCHUH y4eOHOU U i0-online.ru/ U31aTEIbCTBO JOCTYTI
Hay4YHOU FOPAMT» (r. Mocksa) | (peructparus
JIUTEPATYPBI Jorosop Nel83/EIl- o [P-anpecam
W3/1aTENIbCTB 223 KBI'Y)
«tOpait» s CI1IO Ot 19.11.2020 r.

Y DJICKTPOHHBIE AKTHUBEH 110
BEpCUU 19.11.2021r.
MEePUOTUYECKIX

U3JaHUU 110

Pa3IMIHBIM

00JacTsIM 3HAHHIA.

12. | Polpred.com. 0630p CMU Poccun | http://polpred.co | OOO «Ilonmpen Hoctyn no IP-
HosocTu. 1 3apyOeKbsl. m CIIPABOYHUKI anpecam KbI'Y
00630p CMMU. [TonHbie TEKCTHI +
Poccusi n aHanuTuka n3 600
3apyoekbe u3aHui no 53

OTpacisiM

13. | Ilpe3unentcka | boxee 500 000 http://www.prlib | I BY ABTOpHU30BaHH
s1 OMbIMoTeKa | BJIEKTPOHHBIX Iu «IIpe3unentckas BIM TOCTYII U3
um. B.H. JIOKYMEHTOB TI0 oubimorexa um. b.H. OuOJINOTEKHU
Enabnuna uctopun OteyecTna, Enpuunay (r. Cankt- | (aya. Ne214)

poccuiickon [TetepOypr)

rOCyJIapCTBEHHOCTH, CorJiamenue ot

PYCCKOMY SI3BIKY U 15.11.2016r.

paBy Cpokom Ha 5 neT (c
najJbHennen
MPOJIOHTAITUEN )

7.6. MemoouuecKkue yKazanus no npogeoenuIo pasiudHlx y4eonsixX 3auAmuil, K Kypcoeomy

NPOEKMUPOBAHUIO U OPY2UM 8UOAM CAMOCMOAMENbHOU PAdOmbl

VYuebHas pabora mo aucuuiuinHe «lIyOMHHOE OOYYEeHHE» COCTOUT W3 KOHTAaKTHOU

pa6OTLI (J'ICKI_II/II/I, NPaKTUYCCKHUC 33.H$ITI/I}I) U CaMOCTOSTEIbHOM pa6OTBI.

HpI/I MNOATOTOBKEC K 3aHATUAM CJICAYCT PYKOBOACTBOBATHCA KOHCIICKTOM JIEKIUN H

PEKOMEH/IOBAaHHOW JHTEpaTypol. TemMaTH4ecKUd IUTaH JUCUUILIMHBI, y4eOHO-METOAMYECKUE
MaTepuabl, a TAK)Ke CIIUCOK PEKOMEHIOBAaHHOM JINTepaTyphl IPUBEACHBI B paboueil mporpamme.
JlekMOHHBIE 3aHATHUA NPOBOJATCA B AYJUTOPUH, OCHAIEHHONM KOMIIBIOTEPHBIM
IIPOEKTOPOM, MPOEKIIMOHHBIM dKPaHOM, IITOPaMH, CEThIO deKkTponuTanus 220 B.
JlaboparopHble 3aHATHS TPOBOASTCS B  Kiacce, OCHAIICHHOM IE€PCOHAJIbHBIMU
KOMIIbIoTepamu ¢ oreparronHoit cuctemoir Windows XP/Windows Vista/Windows 7/8/10 unu
Linux.

MeToauuyeckue YKazaHus oﬁyqamumMca 10 OCBOCHHIO JUCHHUIIJIMHBI
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1. Jlexuuonnsiii kypce u npaktuueckue 3aganusg CKBOT Al 1: OcHoBHbIE KOHIIETIIIMHT
COBPEMEHHOT'0 UCKYCCTBEHHOTO MHTEJUIEKTA [ DJIEKTPOHHBIN pecypc| / DNeKTpOHHBIH
yausepcureT — MOODLE. — TT'Y 2020. — URL:
https://moodle.ido.tsu.ru/course/view.php?id=1168 (aara obpamenus: 15.10.2020).

2. Jlexumnonnslii Kypc u npaktuueckue 3agannsg CKBOT Al 2: CoBpemeHHbIE HHCTPYMEHTBI
MOJJIEP>KKH pa3pabOTKU CUCTEM UCKYCCTBEHHOI'O MHTEIIEKTa [ DIEeKTpOHHBIHN pecypc] /
Onextponusblit yauepcurer — MOODLE. — TI'Y 2020. — URL:
https://moodle.ido.tsu.ru/course/view.php?id=1169 (mara obpamenus: 15.10.2020).

3. Jlexumonusli kypc u mpaktuueckue 3amanuss CKBOT Al 3: PazpabGoTka mpumoskeHuit
UCKYCCTBEHHOI'O MHTEJUIEKTa [DIEeKTpOHHBIM pecypc] / DIEKTpOHHBIH YHUBEPCUTET —
MOODLE. — TT'Y 2020. — URL: https://moodle.ido.tsu.ru/course/view.php?id=11701168
(mata obOpamenus: 15.10.2020).

4. JlexumoHHsbIH Kypc u npaktudeckue 3anganus CKBOT Al 4: MckyccTBEeHHbIN MHTEIUIEKT B
3a1auax KnoepOe30macHOCTH [ DIEKTPOHHBINA pecypc] / DIIeKTPOHHBIN YHUBEPCUTET —
MOODLE. — TT'Y 2020. — URL: https://moodle.ido.tsu.ru/course/view.php?id=1171 (mata
obpamenus: 15.10.2020).

5. Jlexuumonnslit kypc u npaktuueckue 3aganust CKBOT Al 5: [Ipuobpetenune 3HaHui B
CHUCTEMaxX UCKYCCTBEHHOT'0 MHTEJIJICKTA [ DJIEKTPOHHBIN pecypc| / DIEeKTpOHHBIH
ynusepcuteT — MOODLE. — TT'Y 2020. — URL:
https://moodle.ido.tsu.ru/course/view.php?id=1172 (gara obpamenus: 15.10.2020).

Memoouueckue pexomenoayuu npu padome HA0 KOHCNEKMOM 60 6PeMs RPOGEOCHUS TeKUUU

B mpouecce INEKIMOHHBIX 3aHATHH 1e1eco00pa3HO KOHCHEKTUPOBATH  yUCOHBIN
Matepuai. Jljig 3Toro uCnob3yloTcsl 00IIMe U YTBEPAUBIIUECS B MPAKTUKE MPAaBUIIA, U TPUEMBI
KOHCIIEKTUPOBAHHUS JIEKLIUH:

KoHcnekTupoBanue ek BeAETCS B CHEIHMAIbHO OTBEICHHOW MJISl 3TOrO TETpaju,
KaXJbli JIUCT KOTOPOW [JOJDKEH HMETh TM0JIf, Ha KOTOPBIX [ENIAlOTCSl TIOMETKH U3
PEKOMEHIOBAHHOM JUTEpaTyphl, JOMOJHAIOIINE MaTepuaj MPOCTyIIaHHOW JEKIMH, a TaKxkKe
MOTYEPKUBAIOLINE 0COOYIO BaXKHOCTh T€X WJIM UHBIX TEOPETUYECKUX MOJIOKEHUH.

[lenecoobpa3HO 3aMUCHIBaTh TEMY U IUIAH JIEKIHHA, PEKOMEHIYEMYIO JTUTEPATypy K TEME.
3amucu paszesnoB JIEKIUH JOJDKHBI UMETh 3arojOBKM, IO/3arojIOBKH, KpacHble CTpOKH. s
BBIJICTICHUS PA3/IENIOB, BHIBOAOB, ONPEAEICHUI, OCHOBHBIX Ml MOXXHO MCIOJIb30BATh 1IBETHHIC
KapaHjaamu u GIoMacTepsl.

Ha3BaHHBIE B JIGKIIMU CCBUIKH HA TIEPBOMCTOYHUKH HAJI0 IOMETUTH HA MOJISX, YTOOBI IPH

CaMOCTOSATEIbHOM pa60Te HaliTU MW BIHKCaTh HX. B KOHCIEKTE OCIOBHO 3aIllMCHIBAIOTCS
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oTnpejieNieHus] TIOHATUN, KaTeropuil W 3akoHOB. OCTallbHOE MOJKHO OBITH 3alMCAaHO CBOMMU
CJIOBaMH.

Kaxxgomy oOyuaroniemycss HEOOXOIUMO BBIpa0OTaTh W HCIONH30BATH JOITYCTHMBIC
COKpaIlleHUs] HanOoJiee PacpoCTPAHEHHBIX TEPMUHOB U TIOHSATHH.

Memoouueckue pekomeHoayuu no NOO20MOBKe K RPAKMUYECKUM U J1a00pamopHvIm

3aHAmMuUAM

[IpakTuueckue u aboOpaTOpHBIC 3aHATHS — COCTaBHAas 4YacTh Y4eOHOro mporiecca,
MIPOXOJIAIINE PU AKTUBHOM Y4YacTHH CTyAeHTOB. OHU CIIOCOOCTBYIOT yriayOJIeHHOMY H3YUYEHUIO
HamOoJee CIOXKHBIX MpOoOJeM HayKd M CIy>XaT OCHOBHOH (OpMOIl MOJBEAECHHUS HTOTOB
CaMOCTOSITEIBHOW paboThl oOyuaromuxcs. [lenpio mpakTuueckux W J1a0OpaTOPHBIX 3aHATUN
SIBJISIETCSL YIUTYOJICHHE U 3aKpeIJICHUE TEOPETHUECCKUX 3HAHUH, MTOJYYCHHBIX 00yJalOIUMUCS Ha
JCKIUSAX U B MPOIECCE CAMOCTOSITEILHOTO M3y4YeHUsl y4eOHOTO MaTepuaia, a, CleJI0BaTelbHO,
(dhopMUpOBaHHE y HUX OIPEACICHHBIX YMEHUI 1 HABBIKOB.

B xone moAaroTtoBku K 3TUM 3aHATUSAM HEOOXOJUMO MPOYUTATh KOHCHEKT JIEKIHH,
M3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHTHCS C JOTOJHUTEIHHOM JUTEPATYPOM, BHITIOJHUTH
BBIAHHBIC TIPEToJaBaTelieM NpaKTHUecKue u jaboparopHbie 3amanus. [Ipu »ToMm ydecThb
peKOMEHJAMK TpernojaBaTeNis U TpeOoBaHUS mporpamMmbl. [lopabaThiBaTh CBOWM KOHCIIEKT
JIEKIMY, JIeasi B HEM COOTBETCTBYIOIINE 3alUCH U3 JIUTEPATYPHL.

KenaTteapHO mNpU TOATOTOBKE K TMPAKTUYECKHUM U J1a0OpPaTOPHBIM 3aHITHSIM TIO
JTUCLHUITMHE OJTHOBPEMEHHO HCIIOJIb30BaTh HECKOJIBKO MCTOYHUKOB, PACKPHIBAIOLIUX 3aJaHHBIC
BONPOCHL. B 3a/1aHusX K 1aOopaTOPHBIM paboTaM MPUBOIATCS PEKOMEHyeMast TuTepaTypa.

Ha mpaktuueckux 3aHsaTHSX OOydYaroIlIuMecs ydarcs TpaMOTHO H3Jarath MpPOOJIEMBI,
CBOOOAHO  BBICKa3blBaTh CBOM  MBICAM M CYXIEHHUS, paccMaTpuBalOT  CUTYallHH,
CIIOCOOCTBYIOIIME Pa3BUTHIO MpodecCHOHAbHON KoMIleTeHTHOCTH. Ha  maGopaTopHbIX
3aHATHSX OOydaromuecss ydarcs TPaMOTHO CaMOCTOSITENIHO —pellaTh MpeiJiaracMbie
WHANBUAYATBHO JJI KKIOTO 3a/IaHus, a 3aTeM UX 3alIUIIATh.

Memoouueckue peKomeHOauuu no OP2aHu3AUUU CaAMOCmoOAMe1bHOl padomol

Jnst caMocTosATeNbHOM pabOThl MMEIOTCS IMOMEIIECHUS, OCHAUIEHHbIE KOMIBbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOUEHUsI K ceTu «HTepHeT» W oOecredeHueM JocTyrna B
ANEKTPOHHYIO0 OMOINOTEKY. FiMeeTcs SNeKTpOHHBIN BapHaHT KOHCTIEKTA JICKIIHIA,

CamocTtosaTenbHas paboTa OOydarolmuxcs — CIMOCOO0 AaKTHUBHOTO, IIEJICHANPABICHHOTO
npuoOpeTeHrss O0ydYaroIIMMCs HOBBIX JUIsl HETO 3HAHWM M YMEHHH 0€3 HEemoCpeICTBEHHOTO
y4acTHsi B 3TOM Tpoliecca mpenojaBarenieid. [loBbIlIeHHEe PO CaMOCTOSTEIBLHOM pabOTHI

O6yanOH_II/IXC$I IIpu MPOBCACHUH PA3JIMYHBIX BUJOB y‘-IC6HBIX 3aHATUH npearojiaracrt:
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- ONTHMHU3ALUIO0 METOJIOB OOYYCHUsI, BHEIPCHUE B YUCOHBIH MPOIIECC HOBBIX TEXHOJIOTHI
oOydYeHHsI,  TOBBIIIAIONINX  IPOW3BOJUTEIFHOCTE  TPyJAa  IpENojaBaTeNsi, aKTHBHOE
MCIO0JIh30BaHNE WH(POPMALIMOHHBIX TEXHOJIOTUH, TTO3BOJIIONIUX 00yYaomemMycsi B yA00HOe JUis
HETO BpeMs OCBaUBaTh yUCOHBIH MaTepHUAI;

- IIUPOKOE BHEJIPCHUE KOMITBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

- COBEpIICHCTBOBAaHME METOJIWKH IPOBEACHUS MPAKTHK W HAYYHO-HCCIIEIOBATEIbCKON
paboThl 00ydJarOUIMXCs, MOCKOJIBKY MMEHHO STH BUABI y4eOHOH paboThl B MEPBYIO OYepelb
TOTOBAT O0YYAIOMIUXCS K CAMOCTOSITEIbHOMY BBIIOJHEHUIO TPOPECCHOHANBHBIX 33/1a4;

- MOJICPHH3AIIMIO CUCTEMbI KYPCOBOTO U JUIUIOMHOTO IPOCKTHPOBAHUS, KOTOpAsi JOJDKHA
MOBBIIIATH POJIH 00yYarouerocs B MoI00pe MaTepraa, IIOUCKe IMyTel pelIeHns 3a1ad.

CamocrosTenpHas padoTa TPUBOIUT OOYYAIOMIETOCS K IIOJyYEHUIO HOBBIX 3HAHHH,
YIOPAIOYEHUIO U YIUIyOJICHHUIO HMMEIOUIMXCS 3HaHUM, (opMUpOBaHHIO MPOdecCHOHATBHBIX
HaBBIKOB M yMeHUH. CaMOCTOsATeIbHAs paboTa BHIMOIHAET P PyHKIUI:

- pa3BUBAIONIYIO;

- UH(pOPMALIMOHHO-00YYaOIIIYIO;

- OPUEHTHUPYIOLIYIO U CTUMYJIHUPYIOIIYIO;
- BOCTIMTBIBAIOIIYO;

- ACCJIEZIOBATEIILCKYIO.

B pamkax xypca BBITIOHSIOTCS CIIEAYIONIAE BUIBI CAMOCTOSITEIIBHOM paboThI:

1) mpopaboTka yueOHOro MaTepuaia (1o KOHCIIEKTaM, yueOHON U HAYYHOU JINTEparype);
2) BBIIIOJTHEHUE Pa3HO YPOBHEBBIX 3a/1au U 3a/1aHUI;

3) paboTa ¢ TecTaMu B BOIIPOCAMHU JIJIsl CAMOIIPOBEPKH;

4) BBITTOTHEHUE UTOTOBOM KOHTPOIBHOMN pabOTHI.

OOyuaromemycsi pEeKOMEHJIyeTCsi € CaMOro Hayajga OCBOGHHS Kypca pabortarh ¢
JUTEPATypON U MpeasaraeMbIMU 3aJJaHUAMHU B (pOpME MOATOTOBKU K OYEPETHOMY ayJUTOPHOMY
3aHATUIO. [lpyM 3TOM akTyanu3upyroTcs HMMEIOLIMecs 3HaHusA, a TakkKe co3jaercs Oasza Juid
YCBOGHHSI HOBOT'O MaTepHalia, BO3HUKAIOT BOIPOCHl, OTBETHI Ha KOTOPBIC OOYYarOIIUICS
MOJTy4YaeT B ayJUTOPHUH.

CamocrosTenpHass paboTra OOy4aromUXCs TMPEeIyCMOTpeHa YYEOHBIM IJIAHOM |
BBINIOJIHSACTCS B 00s3aTETIbHOM TOpsiIKe. 3aaHus MPEUI0KEHbl 10 KaKI0W H3ydaeMol TeMe U
MOTYT TOTOBUTBCS MHIWUBUIYAJIbHO WM B rpynme. [1o HeoOXoAuMOCTH O0YYaroIIUiCs MOKET
oOpamarbest 3a KOHCYJbTAllMEH K TpEToaBaTesio. BRITIOTHEHNE 3alaHuil KOHTPOIUPYETCS U

OLICHUBACTCS MPCIIOAaBaTCIICM.
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Jis ycnemHol opraHu3allii CaMOCTOSTEIbHONH pabOThl BCe aKTHBHEE MPHUMEHSIOTCS
pazHooOpa3Hble 00pa3oBaTelbHBIE PECypchl B ceTh HMHTEpHET: CHCTeMBI TECTUPOBAHUS TIO
pa3sIUYHBIM  O0JIACTSM, BUPTYaJbHBIC JIEKIUH, JIA0OpATOPUHM, IPH OSTOM IOJIH30BATEIIO
JIOCTATOYHO MMETh KOMITBIOTED W TOJKIIOYEeHUE K MHTepHeTy Juis TOro, 4ToOBI CBSI3ATHCS C
MperoiaBaTeieM, pelaTh BHIYUCIUTEIbHBIC 3a]]aud U MOJIyYaTh 3HaHUs. Vcnonp3oBaHue ceTen
YCHIIMBAET POJIb CAMOCTOSITEIIHHON pabOTHI 00yyaroierocsi U MO3BOJISIET KapAMHAIBHBIM 00pa3oM
W3MCHHTH METOJIUKY TIPEIIOIaBAHMS.

OOyyaromuiicss MOKET MONydaTh BCE 3a/IaHUs U METOIMYECKUE YKa3aHHs 4epe3 CcepBep,
YTO JIae€T €My BO3MOXKHOCTh IIPUBECTH B COOTBETCTBHE JINYHBIC BOBMOKHOCTH C HEOOXOAUMBIMU
JUTSL BBITIOJTHEHHUS paboT Tpymo3arparamu. OOyJaromHMiics WMEET BO3MOXHOCTH BBIITOJIHSTH
paboTy noMa miam B ayauTopud. boiblioe BocmHTaTeNbHOE W 00pa3oBaTelbHOE 3HAYCHHE B
CaMOCTOSITEILHOM y4e0HOM TpyJae OOydaromerocss HMMeeT CaMOKOHTpoib. CaMOKOHTPOIb
BO30Y)KIaeT M TOJACpKUBACT BHUMAHUE W WHTEpPEC, MOBBIIIAET AKTHUBHOCTH MaMSITH H
MBIIIUICHUS, TIO3BOJISIET O0YYAIOIIEMYCsl CBOCBPEMEHHO OOHAPYKHUTh M YCTPAHUTH JOMYIICHHBIC
OIMMOKA W HEIOCTaTKH, OOBEKTHBHO ONPEICINTh YPOBCHb CBOMX 3HAHUH, MPAKTHYCCKHX
ymenuii. Camoe JOCTymHOE M TPOCTOE CPEICTBO CAaMOKOHTPOJS C IPUMEHEHHEM
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH — 3TO psJ TECTOB «on-line», KOTOphIE
TIO3BOJISIFOT B PEXKMME PEAIbHOTO BPEMEHHU OIPE/ICIUTh CBOH YPOBEHb BIAJICHUS TPEAMETHBIM
MaTepPHaJIOM, BBIIBUTH CBOH OIMOKH U TIOJYYUTh PEKOMEHIAIMH IT0 CAMOCOBEPIIICHCTBOBAHHUIO.

MemoouuecKkue pekomenoayuu no papome c 1umepamypoi

Bcro nmurepatypy MOKHO pa3feliuTh HA yUYEOHWKH U yueOHBIE MOCOOUS, OpUTHHATIHHBIE
Hay4YHbIe MOHOTpa(pUUYECKHEe MCTOYHWKH, HaydHbIC MMyOJIMKAIIMK B MEPHOAMYECKON mevatu. M3
HUX MOXXHO BBIJICIIUTh JIUTEPATYpPy OCHOBHYHIO (PEKOMEHIYEMYI0), IOIOIHHUTEIbHYIO U
JTUTEpaTypy JUTsl yTITyOJICHHOTO U3YYCHUS JUCIUILTAHBL

W3ydyeHne NUCHUIUIMHBI CJIEIyeT HAYWHATh C y4eOHHKA, MOCKOJIBKY YYEOHUK — ITO
KHHATa, B KOTOPOH M3JI0KEHBl OCHOBBI HAYYHBIX 3HAHUHM IO OMpEICICHHOMY IMpeIMeTy B
COOTBETCTBUH C IEJISIMU | 33]]Ja4aMi O0Y4CHUSI, YCTAHOBJICHHBIMHU IPOTPAMMO.

[Tpu pabote ¢ muUTEpaTypoil HEOOXOAMMO YUYUTHIBATH, YTO MMEIOTCS PA3IIUYHBIC BHJIBI
YTCHHS, U KQXIBIH M3 HUX UCTIONB3YETCS Ha OMPE/IEIICHHBIX 3Tallax OCBOSHUS MaTepHalia.

IIpedsapumenvbHoe YT€HNE HANIPABICHO HA BBISIBICHHUE B TEKCTE HE3HAKOMBIX TEPMHHOB
¥ TIOMCK WX 3HA4YCHHs B CIPABOYHOHM JuTeparype. B dYacTHOCTH, NMpH YTEHUH YyKa3aHHON

JUTEPATYPBI HEOOXOIUMO TIOIPOOHEHUIITUM 00pa30M aHATU3UPOBATH MMOHSATHS.
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Ckeo3noe umenue peaoiaraeT NpoYTeHNE MaTepyuaga oT Havana 10 KoHia. CkBo3HOe
YTEHHE JIUTEePATyphl U3 IPUBEACHHOIO CIMCKA /12T BO3MOKHOCTh o0y4aromemycs COpMUPOBAThH
CBOJI OCHOBHBIX MOHSTHI U3 NU3y4aeMOW 001acTH U CBOOOIHO BJIAJICTh HMH.

Buvibopounoe — Hao60poOT, UMEET LIENbI0 MOUCK U 0TOOp MaTepHuana. B paMkax naHHOro
Kypca BbIOOpPOYHOE YTEHHUE, KaK CIIOCOO OCBOEHUS COAEpPkKAHUSA Kypca, JOJKHO UCIOIb30BATHCS
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM IO COOTBETCTBYIOIINUM pa3zeliaM.

Ananumuvyeckoe umenue — STO KPUTUYECKUH pPa300p TEKCTa € MOCIEAYIOIUM €ro
KoHcrekTHpoBaHueM. OCBOEHME yKa3aHHBIX MOHATHHA Oyner Haubonee >PPEKTHBHBIM B TOM
cilydae, €ClId MpU YTEHUU TEKCTOB oOyuaromuiicsi OyJeT 3afaBaTh K 3TUM TEKCTaM BOIIPOCHI.
Yactp u3 3TuX BompocoB chopmynupoBaHa B ®OC B mepeuHe BONPOCOB Al cobeceoBaHUS.
[lepeueHpb 3TUX BOIPOCOB OrPaHUYEH, MO3TOMY Ba)KHO HE TOJIBKO COJEp’KaHHE BOIIPOCOB, HO
caM IPUHLUI OCBOEHUS JINTEPATYPHI C IIOMOILIBIO BOIIPOCOB K TEKCTAM.

Llenbto uzyuaroweco 4reHus ABISETCS INTyOOKOE M BCECTOPOHHEE MOHMMaHHE Y4eOHOU
nHpopmanuu. EcTh HECKONBKO MPUEMOB U3yUalOIIEro YTEHUS:

- YTEHHE 10 AITOPUTMY Ipeamnoaraer pazouenue HHGpopmManuy Ha OJIOKU: Ha3BaHUE,
aBTOp, MCTOYHUK, OCHOBHAs HJeAd TEKCTa, (PAaKTUUECKUH Marepuain, aHalu3 TeKCTa IyTeM
COIOCTABJIEHUS UMEIOLUXCSI TOUEK 3PEHHUS 10 pacCMaTpUBAaEMbIM BOIIPOCAM, HOBU3HA;

- NIPUEM IIOCTAHOBKHM BOIPOCOB K TEKCTy MMEET CIEAYIOIIMH aJrOpUTM: MEAJICHHO
MIPOYUTATH TEKCT, CTAPASCh MOHATH CMBICI U3JI0)KEHHOT'O; BBIJICIUThH KJIFOUEBBIE CJIOBA B TEKCTE;
MOCTapaThCs MOHATh OCHOBHBIE HJICH, TOJTEKCT U OOIINI 3aMBICEIT aBTOPA.

- TIpUEM TE3UPOBaHMS 3aKJII0YaETCsl B (POPMYINPOBAHUM TE€3HCOB B BHUJIE MOJIOKEHHH,
YTBEP)KJCHUM, BBIBOJIOB.

MoxHO 100aBUTh U UHBIE IPUEMBI: IPUEM pedepupOBaHUs, IPUEM KOMMEHTHPOBAHUS.

Baxxnoli coctaBistomieid Jr000TO COJMIHOTO HAYYHOTO W3AAHUS SIBISETCA CIHCOK
JUTEpaTyphl, Ha KOTOPYIO cchblUiaeTcsi aBTop. [IpM BO3HHMKHOBEHMM HHTEpeca K KaKOH-TO
oOcyxk/iaeMoil B TeEKCTe mpobiemMe Bcerga ecTb BO3MOXKHOCTb OOpPaTUTBCA K CIUCKY
oTHOcALIelca K Hel aureparypel. B 3TOoM ciydae Bcs mpobnema kak Obl pa30OuBaeTcss Ha
COCTaBJISIOIIME YaCTH, KaX/1asi U3 KOTOPBIX MOXET U3ydaTbCs OTAENbHO OT Apyrux. IIpu stom
Ba)XKHO HE TEPATH U3 BUIA OOIINN KOHTEKCT M HE MOTPYKaThCS Ype3MEPHO B JIETANIH, TIOTOMY YTO
TaKUM 00pa3oM MOXKHO HE YBUETb IJIaBHOTO.

ITonroroBka K 3K3aMeHY JOJDKHA MPOBOJUTHCS Ha OCHOBE JICKIIMOHHOI'O MaTepuala,
MaTepuaa MpaKTHUECKUX 3aHATUN ¢ 00s3aTeNbHBIM OOpallleHHeM K OCHOBHBIM Y4eOHHMKaM IO
Kypcy. OTO TO3BOJUT MCKJIIOUYUTh OLIMOKM B MOHMMAHMM MaTepuana, OOJErdyuT €ro

OCMBICJICHUC, TIPOKOMMCHTHPYCT MAaTCpHUaJl MHOT'OUYUCIICHHBIMHA IIPUMEPAMHU.
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Memoouueckue pekomenoayuu 0,11 ROO20MOBKU K IK3AMEHY

DK3aMeH B ceMecTpe sBIseTcs (OPMOM HUTOTOBOTO KOHTPOJS 3HAHUM W YMEHHH,
00yvaromuxcst o JaHHON JUCUUIUIMHE, TOTYYSHHBIX Ha JCKIHAX, IPAKTUYECKUX 3aHATUAX U B
MpOLIECCe CaMOCTOSTENIbHOM paboThl. OCHOBOHM A OMpEeNeieHHs] OLEHKH CIY>KUT YPOBEHD
YCBOCHHUS 00yYaroMMHCI MaTepuana, peayCMOTPEHHOr0 JaHHOU padouel mporpaMMoi.

K sx3ameny nmomyckarorcsi oOydvaroriuecsi, Habpasmme 36 u Oosnee OanaoB MO UTOTaM
TEKYIIETo ¥ MPOMEXyTOUHOro KOHTpoJis. Ha sx3amene oOyuarouiuiics MmoxeT HabpaTh oT 15 1o
30 6amnos.

B mepuon moArotoBku K »K3aMeHy oOydaromipecs BHOBb oOOpamiaroTcsi K ydeOHo-
METOJIMYECKOMY MaTepuaily U 3aKpEeIUISIOT IPOMEKYTOUHbIE 3HAHUSI.

[TonroroBka oOyyaromerocs K 3k3aMeHy BKIJIIOUAET TPU Tara:

— camocTosTeNbHas paboTa B TEYEHUE CEMECTPA;
— HENOCPEACTBEHHAs MOAr0TOBKA B JHH, IPEALIECTBYIOIINE IK3aMEHY 110 TEMaM Kypca;
— TIOJArOTOBKAa K OTBETY Ha 3K3aMEHAI[MOHHBIE BOIIPOCHI.

[Ipr moAroToBKE K 3a4yeTy OOYyYaromUMCs LeIecoo0pa3HO HMCIOIb30BaTh MAaTEpUaIbI
JEeKIMHA, y4yeOHO-METOJUYECKHE KOMIUIEKChl, HOPMAaTHUBHBIE JOKYMEHTHI, OCHOBHYIO H
JOTIOTHUTEIIBHYIO TUTEPATYPYy.

Ha sk3ameH BbIHOCHTCS MaTepuall B 00beMe, NMPeaycCMOTPEHHOM pabodeil mporpammon
y9eOHOM TUCITUTUIMHBI 32 CEMECTp. DK3aMeH IMPOBOJIHUTCS B MMCHMEHHOM / yCTHOH (opme.

IIpu mpoBeneHMH 3K3aMeH B MUCbMEHHOW (YCTHOH) ¢opme, BEeAyLIMH IMpernoaaBaTelb
COCTaBIJIIET SK3aMEHAIMOHHBbIC OWJIETHl, KOTOpBHIE BKJIIOYAIOT B ce0s: TECTOBBIE 3aJaHMS;
TEOpEeTUYECKHE 3aJaHus; 3aJauyd Wi cuTyauud. DOpMylIHpOBKa TEOPETUYECKUX 3aJaHus
coBnajaaeT ¢ GopMyIHPOBKOM NEpeyHs FK3aMEHAIIMOHHBIX BOIPOCOB, TOBEJACHHBIX /10 CBEACHUS
o0yyaromuxcsi HakaHyHe SK3aMeHallMOHHOH ceccun. CoaepkaHHe BOIPOCOB OJHOTO OuieTa
OTHOCHUTCS K Pa3IMyYHBIM pa3jiesiaM MporpaMMbl ¢ TeM, YTOObI OoJiee MOJTHO OXBATUTh MaTepHall
y4eOHOM TUCIUTUINHBI.

B aynutopumn, rae npoBOJIUTCS YCTHBIN 9K3aMEH, JOJKHO OJHOBPEMEHHO HAXOAUTHCS HE
6osee mecty 00ydaroOMXCsl Ha OAHOTO MpenoaBaTess, IPUHUMAIOIero 3a4eT. Ha moarotoBky
OTBeTa Ha OWJIET Ha SK3aMeHe OTBOAUTCS 40 MUHYT.

ITpu mpoBeeHry MMCBEMEHHOTO SK3aMeHa Ha padboTy otBouTCs 60 MUHYT.

PesyrnbTar ycTHOrO (MMCbMEHHOT0) 9K3aMEHa BhIPAYKaeTCs OLICHKAM:

Ouenxa «omauunon— om 91 0o 100 6annoe — TEOpETHYECKOE COACP)KAHME Kypca OCBOCHO
TIOJTHOCTBIO, 0€3 TpOo0OesioB, HEOOXOMMMBIE TMPAKTHYECKUE HABBIKUM PabOTBI C OCBOGHHBIM MAaTepHaioM
copmupoBanbl. Bee npemycMoTpeHHble porpamMMoit 00y4deHust yueOHbIe 3a/1aHHs BBINOITHEHbBI, Ka4eCTBO
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UX BBIIONHEHUS OLICHEHO YKCIIOM OawioB, OMM3KMM K MakcuMaiabHoMy. Ha 3adere oOyuwaroriics
JIEMOHCTPHPYET TITyOOKHE 3HaHKsI TIPETyCMOTPEHHOTO TPOrpaMMOii MaTepHaa, yMeeT YETKO, JJAKOHUMYHO U
JIOTWYECKH TOCIIE0BATENILHO OTBEYATH HA TIOCTABJIEHHBIE BOIIPOCHL.

Ouenka «xopowo» — om 81 0o 90 6annoé — TEOPETMUECKOE CONEPIKAHUE Kypca OCBOCHO,
HeOOXOAMMBIE TIPAKTHYECKHE HaBBIKK PaOOThI c(hOPMUPOBAHBL, BHITOJTHEHHBIE YUeOHBIE 3aJaHHsI COZIEPKaT
He3HauuTenbHble ommoOky. Ha 3adere oOywaronmiicss AEMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOIO
(TIporpaMMHOTO) MaTepuayia, YMEET YETKO, TPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEHM OTBEYaTh Ha
TIOCTABJIEHHBIE BOITPOCHL

Ouenka «yooeiemeopumenvrnoy — om 61 0o 80 6ann106 — TeOPEeTUUECKOE COAECPIKAHUE
Kypca OCBOEHO HE IOJIHOCThIO, HEOOXOIUMBbIE MPAKTUYECKHUE HABBIKM pabOTHl CHOPMUPOBAHBI
YaCTUYHO, BBINIOJIHEHHbIE YyudeOHble 3aJaHusl cojaepxar rpyObie omuOku. Ha 3auere
O0ydaroIMiicss JAEMOHCTPUPYET 3HAHHWE TOJIBKO OCHOBHOIO MarepHuajia, OTBEThl COJepXkar
HETOYHOCTH, cl1a00 apryMEeHTHPOBAHbI, HAPYIIIEHA MOCIEI0BATEIbHOCTh U3JI0KEHUS MaTepHana

Ouenka «neyoosiemeopumenvno» — om 36 0o 60 6an106 — TEOPETUUECKOE COAECP)KAHUE
Kypca HE OCBOEHO, HE0OXOAMMbIE NPAKTUYECKHE HAaBbIKU pPabOThl HE C(HOPMHUPOBAHBI,
BBIMIOJIHEHHBIE ~ y4eOHBbIE  3afaHusi  coAepar rpyOble  OMMOKH,  JONOJHHUTEIbHAs
camocTosTeNIbHas paboTa HaJ MaTepUaJIoOM Kypca He NMPHUBEIET K CYIIECTBEHHOMY MOBBIIICHHIO
KayecTBa BBIMOJIHEHUS! y4eOHbIX 3ajaHuii. Ha 3adere oOydwaroniuiics 1eMOHCTPUpPYET HE3HAHHE
3HAUUTENBHON YacTW MPOTrpaMMHOIO MaTepHasia, CyIIeCTBEHHble OMIMOKM B OTBETax Ha
BOIIPOCBHI, HEYMEHHE OpPUEHTHUPOBATbCA B MaTepuaje, HE3HAHUE OCHOBHBIX IOHATUHI

JUCHUITIINHBI.

8. MarepuajibHO-TeXHHYECKOE o0ecrevyeHne JUCUMIIIMHbI
8.1. Tpebosanusn kK mamepuaibHO-MEXHUYUECKOMY 00eCneYeHUI0

Jns peanuzanuu pabodell mporpaMMbl JTUCHMIUIMHBL «VHTEIUIeKTyanbHBIH aHaIu3
JaHHBIX» HUMEIOTCS CIELUAIbHbIE IOMEIIECHUS I IPOBEACHMS 3aHATUN JIEKIMOHHOTO U
CEMHUHApPCKOr'0 THUIA, TPYNIOBBIX M WHAWBUAYAJIBHBIX KOHCYJbTAIMI, TEKYLIEr0 KOHTPOJIS U
MPOMEXYTOUYHON aTTecTaluH, a TaKKe MOMEIIEHUs JJIi CaMOCTOSITeNIbHOM paboThl.
CriennanbHble TOMEUIEHUS] YKOMIUIEKTOBAHbI CIIEHUAIN3UPOBAHHON MEOENIbI0 U TEXHUYECKUMU
cpeacTBa 00yUueHHsl, CITyKaIlMMU JUIs TIpeICTaBIeHUs] HHQOpMaIMK OOIbIION ayIUTOPUH.

Jns mpoBeaeHUs 3aHATUNA JIGKIMOHHOTO THUIA WCIHONB3YETCS JIEMOHCTPALMOHHOE
obopynoBanue, mo3Bositoniee Hanbonee 3(PGHEKTUBHO OCBOUTH MPEIACTABICHHBIN ydeOHBII
Martepual.

HpI/I MMPOBCACHUUN 3aHATUH J'ICKI_II/IOHHOFO/ CCMHUHAPCKOI'o TUIIa 3aHATHH HCIIOJIB3YHOTCA:
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3apybescnoe nuyen3uonnoe npozpammnoe obecneuenue:

Ne qorosopa

Ne qoroBopa

Ne IIpousBoauTenn HaumeHnoBanue JInuen3uu 1a 2020 rox | ma 2021 rox
1. | MSAcademicEES | Office 365 ProPlusEdu manensust | JJO'OBOP JTOI'OBOP
ShrdSvr ALNG SubsVL Ne20/2A-223 | Nel0/DA-223
MVL PerUsr A Faculty
EES
2. | MSAcademicEES | Office 365 ProPlusEdu manensus | JJOI'OBOP JOI'OBOP
ShrdSvr ALNG SubsVL Ne20/9A-223 | Nel0/DA-223
MVL PerUsr
STUUseBnft Student
EES
3. | MSAcademicEES | Core CALClient Access | muuensus | JOI'OBOP JJOI'OBOP
License ALNG LicSAPk No20/9A-223 | Nel0/DA-223
MVL DvcCAL A
Faculty EES
4. MSAcademicEES | WINEDUperDVC muuensus | JJOI'OBOP JOI'OBOP
ALNG UpgrdSAPk No20/9A-223 | Nel0/DA-223
MVL A Faculty EES
(KopmopaTuBHas
MOJIMMCKA HA TIPOAYKTHI
Windows oneparinonHas
cucrteMa u ouc)
5. StatSoft Statistica Ultimate manensust | JJOI'OBOP JJOI'OBOP
Academic for Windows No20/9A-223 | Ne 15/9A-
13 Russian/13 English 223
Ha 500 mosp30BaTene
JloxanbpHas Bepcus
(Named User) I'omoBas
JIATLICH3HS
6. | Mathlab/Simulink | TAH-25 manensust | JJOI'OBOP JOI'OBOP
Ne20/9A-223 | Ne8O/EJI-223
7. Embarcadero RAD Studio Architect muuensust | JJOI'OBOP JOI'OBOP
Concurrent No20/9A-223 | Ne 15/9A-
AcademicEdition 1 Year 223
Term License
8. AdobeCreativeCl | Adobe Creative Cloud munensus | JOI'OBOP JOI'OBOP
oud for Teams — All Apps. Ne20/2A-223 | Ne 15/9A-
JInnensuu Education 223
Device license nist
00pa3oBaTeIbHBIX
Opra”Hu3anuin
0. Sketchup SketchUp Pro 2020 - manensus | JJOI'OBOP JOI'OBOP
License for Education -- No20/9A-223 | Ne 15/9A-
LAB for 1 year. 223
10. PTC Mathcad Education - manensust | JJO'OBOP JTOI'OBOP
University Edition Ne20/2A-223 | Ne 15/9A-
Subscription (50 pack) 223
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Ne gorosopa | Ne jorosopa
Ne IIpousBoauTenn HaumenoBanue JInnensun 1a 2020 rox | ma 2021 ron
11. Corel Corel DRAW Graphics muuensust | JJOI'OBOP JOI'OBOP
Suite Ne20/2A-223 | Ne 15/9A-
223
12. ABBYY ABBYY FineReader muuensus | JJOI'OBOP JOI'OBOP
No20/9A-223 | Ne 15/9A-
223
3apybescnoe npozpammnoe obecneuenue (c60000H0 pacnpocmpansaemoe)
Ne IMpousBoauTe b HaumenoBanue JInneHn3un
1. Web Browser - Firefox becrutatao
2. AtomEditor becniatHo
3. Python becniiatHo
4. IBM Eclipse becruiatao
5. ®dupma Sun Microsystems | Apache OpenOffice becnatHo
Poccuiickoe nuyensuonnoe npozpammnoe odecneuenue:
Ne IIpousBoauTenb HaumenoBanue JInuen3uu J:l‘inz(:)rzool;:(l:; J:[;';HZ(I)FZOIB:E;
1. | Kaspersky Kaspersky Endpoint muensus | JJOI'OBOP JOI'OBOP
Security nns 6uzHeca — Ne20/DA-223 Ne 15/2A-
Cranpaptheiii Russian 223
Edition. 1500-2499 Node
1 year Educational
Renewal License
2. | DrWeb Dr.Web Desktop muuensus | JJOI'OBOP -
Security Suite Ne20/2A-223
Kommekcuag 3ammumra +
LlenTp ynpapieHus: Ha
12 mec., 200 IIK,
POJIJICHUE
3. Antumnaruat BY3 manensus | JJOI'OBOP JJOI'OBOP
Ne20/2A-223 | Ne 15/9A-
223
Poccuiickoe npozpammnoe obecneuenue (c60000H0 pacnpocmpansaemoe)
Ne | IIpousBoauTe/ib HaumenoBanme KommenTapuu Cpoxu
JINIEH3UH
1. StarForce Foxit PDF Reader JUISL IPOCMOTpa becrutatao
Technologies, 3JIEKTPOHHBIX JOKYMEHTOB
Poccusa, Mocksa B ctangapre PDF
2. Poccus 7zip apXxuBaTop becrnnaTtHo

8.2. Ocobennocmu peanuzayuu OUCYUNTIUHBL 071 UHEATUOO06 U JIUY C 02PDAHUYEHHBIMU

603MOHCHOCMAMU 300p08b}l
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Jns  oOydJaromuxcsi ¢ OTpAaHUYCHHBIMH  BO3MOXKHOCTSIMH ~ 3[IOPOBBSL  CO3JIaHBI
CHEIMaJIbHbIe YCIIOBUS JJis TOJy4YeHHs oOpa3oBaHus. B 1ensx IOCTYyNHOCTH MOJXy4YEHHS
BbIcIIer0 00pa3oBaHUsl 1O 00pa30BaTENIbHBIM IMPOTpaMMaM HHBAIMAAMH U JIMLIAMH C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI YHUBEPCUTETOM 00ECIIeUnBACTCS:

1. AunbprepHatuBHas Bepcus odunuanbHOrO caiita B cetu «MHTepHer» ans
CIIa00BUIAIINX;

2. J1514 MHBAJIUI0B C HAPYLIEHUAMHU 3peHus (CaaboBUISIINE, CIICIIBIC)

- NPHUCYTCTBHE ACCHCTEHTA, OKa3bIBAIOLIET0 OOydarouieMycss HeOOXOAMMYIO MOMOIIb,
nyOIMpoBaHUE BCIyX CIPABOYHON HMH(OpPMAIMKU O PACcCHHCAHUW Y4YEOHBIX 3aHATUHN; HaTU4He
CPEACTB Il YCHJIEHHS OCTaTOYHOTO 3pEHHs, OpalIeBCKOW KOMITBIOTEPHONW TEXHHUKH,
BUJICOYBEIMUUTENCH, MpOrpaMM HEBU3yaJbHOTO JOCTyna K HWHGOpMalud, IpOrpaMM-
CHUHTE3aTOPOB PEUU U APYTUX TEXHUYECKUX CPECTB MpUeMa-nepenadn yueOHoi nahopMaluu B
JOCTYIHBIX popMax Juisd 00yJaroIIMXCs C HAPYIICHUSIMU 3PCHHS,;

- 33/1aHUA JUI BBITIOJTHEHUS HAa SK3aMEHE 3aUNTHIBAIOTCS] ACCUCTEHTOM;
- MChbMEHHBIE 3aJaHUsl BBINOJHAIOTCA Ha Oymare, HAJUKTOBBIBAIOTCS ACCUCTEHTY
00yJarOIIUMCS;

3. Jlis MHBAJIHUJIOB M JIMIl C OTPAHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBSl IO CIYXY
(cmabocnplmanye, riayxue):

- Ha 3ayeTe MPHUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIIMN oOydaromeMycs HEOOXOAUMYIO
TEXHUYECKYIO0 TOMOIIb C YYeTOM WHIMBHIYaJbHBIX OCOOEHHOCTEH (OH IMOMOraer 3aHATh
paboyee MecTo, MepeABUTATHCS, IPOYUTATh U ODOPMHUTH 3a/laHKe, B TOM YHCIIC 3aMUCHIBASI MO
JTUKTOBKY);

- 3a4eT IPOBOJUTCS B MUCbMEHHOU (hopme;

4. JIns VHBAJUAOB U JHUI] C OrPAHUYEHHBIMU BO3MOXKHOCTSIMU 3[0POBbBS, MMEIOIINX
HapylIeHHUs] OMOPHO-ABUTATENILHOIO afmapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHUE YCIIOBHUS,
o0ecrieunBaroIie BO3MOXKHOCTb OeCHpensTCTBEHHOI0 J0CTyna oOydaromuxcs B ydeOHbIe
MOMEILIEHUsI, OOBEKTY MUTAHUS, TyaJleTHblEe U JPYTue TOMEIIECHUs YHUBEPCHUTETa, a TaKke
NpeObIBaHUS B YKA3aHHBIX MMOMENICHUAX (HAIHMYKUE PACIIMPEHHBIX JIBEPHBIX IPOEMOB, MMOPYUYHEH
U IPYTHX TMPUCTIOCOOJICHUH);

- MMChbMEHHBIE 3aJIJaHUS BBINOIHIIOTCS HA KOMIBIOTEPE CO CIIELHAIU3UPOBAHHBIM IIPOTPAMMHBIM
oOecreyeHneM WM HaJUKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKeJIaHUI0 00yYaroerocs 3Kk3aMeH IPOBOIUTCS B YCTHOH (opMe.
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OOyuaromiyecs U3 YUCIIa JIUL ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/10pPOBbsI 00ECTICUEHBI
3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu B (opMax, aJanTUPOBAHHBIX K OTpaHUYEHUSIM

UX 310POBbS.
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