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1. HammeHoBaHue TUCHUILITHHBI

((COBpeMeHHBIe HCﬁpOC@TCBBIe TCXHOJIOTHIN).

2. HepequL INIAHUPYEMBIX PE3yjJabTaTOB OCBOCHHUSA Oﬁpa3OBaTeJILHOﬁ nporpam-
MBI (HepequL KOMHeTeHHHﬁ) C YKa3aHUEM UHIAUNKATOPOB UX NOCTHKCHUHA U IJIAaHUPYE-
MBIX pe€3yJabTaToB oﬁyqunﬂ o TMCIOMIIJIMHE

B coBokymHOCTH C APYrMMHU TUCHUIUIMHAMU MOJYJs ydeOHas nucuuiuiiHa « COBpeMEHHbIE
HEHpOCEeTeBbIE TEXHOJIOTUU» OOeCcTeuynBaeT (POPMUPOBAHUE CIEAYIOMIUX KOMIIETCHIIUH:

[TIKH-1, ITK-1.

CTOSITENILHO IIpUOOpe-
TaTb U NIPUMCHATH
3HaHUs B 00JacTH
IIPUKJIAITHON MaTeMa-
TUKU ¥ UH(OPMATUKH,
a TaKXe NOJIEPIKH-
BaTh KOJIJIEKTUBHYIO
Hay4YHYH0 KOMMYHH-
Kal1io, OpraHu30BbI-
BaTbh HAYYHBLIC MCPO-
HIPUSTHS

npuodperaeT W MpH-
MEHSET 3HaHus B 00-
JacTH MIPUKIIATHOM
MaTeMaTuku 1 uHpop-
MaTHKH.

Konx xomme- HaumeHoBaHnmne NuaukaTopsl JA0CTH-

TEHIHH KOMIIETEeHI[M U JKEHUS KOMIIETEeHI[M U Pe3yabTaTsl 00yueHus (yme-
HHSl U 3HAHHS), COOTHECEHHbIEe
C MHAUKATOPAMH JT0CTHKEHUsI
KOMIIeTEeHITHH

ITKH-1 CnocoOHOCTE caMo- 1.CamocTosTensHO 3HATD:

TEOPHIO IPUMEHECHNUS 3HAHUI B
00J1acTH MIPUKIIATHON MaTeMa-
TUKH U HH)OPMATUKH

YMmers:

CaMOCTOSATEIILHO TPUOOPETATh U
MPUMEHSTH 3HaHUS B 00JIaCTH
NPUKIIaJHON MaTeMaTUKU U WH-
(dbopMaTHKH.

2.JleMmoHCTpHUpYET Ca-
MOCTOSITEJIBHOCTD ITPH
MpUOOpPETEHUN U TIPH-
MEHEHUM HOBBIX 3Ha-
HUH B o0yacTu mpu-
KJIQAHOM MaTeMAaTUKH
Y UTHPOPMATHKHU.

3HaTh:

TEOPHIO PHOOPETEHUS U NPH-
MEHEHUS HOBBIX 3HaHUH B 00a-
CTH MPUKJIQAHON MaTeMaTUKU U
MH(OPMATUKH

YMmers:

JEMOHCTPUPOBATH CAMOCTOSI-
TEIbHOCTh IPU IPUOOPETEHUH U
MPUMEHEHUN HOBBIX 3HAHH B
00J1acTH IPUKIIATHON MaTeMa-
TUKH U UHHOPMATUKH

3.Bener s pexTuBHyIO
HayYHYI0O KOMMYHHUKa-
U0 B paMKax Ko-
MaHJHBIX  MEPOIPHS-
TH.

3HaTh:

Teoputo BesleHus 3PpHEeKTUBHOMN
HayYHOW KOMMYHMKAIIMU B paM-
KaxX KOMaH/HbIX MEPONPUITHIA

YMmers:

BeCTH 3((PEKTUBHYIO HAYUHYIO
KOMMYHHKAIIMIO B paMKax KO-
MaHJIHBIX MEPOIIPHUITUI

4.YuyacTByer B opra-
HU3allMM U TIpOBeje-

3HATD:
OCHOBBI OPTraHU3AIMHU U TIPOBE-




HUM HAy4HBIX MEpO-
MIPUATUN.

JEHUS] HAYYHBIX MEPOTIPUATHIL
YMeTh:

y4acTBOBATh B OPraHU3AINH U
MPOBEICHUHN HAYYHBIX MEPO-
NPpUSITUI

[K-1

CrniocoOHOCTh mpUMe-
HATh TIEPEIIOBBIE MeE-
TOJIBI UCTIOJIB30BaHUS
OOJBIITUX HabopoB
JaHHBIX JUIS  3a1a4
WHTEIJUICKTYaJIbHOTO
aHalnM3a M MOJENeH
MaIlIiHHOTO  00yde-
HUS B DKOHOMHUKE U
(uHaHCAX

1./lemoHCcTpHpYET

3HaHUE  WCTOYHHUKOB
OTKPBITBIX KPYITHO-
MacmTaOHBIX HAOOPOB
JAHHBIX TEKCTOBOTO W
CETEBOTO  XapakTepa,
HOIXOAAIINX ISl pe-
HICHUsSl 3aJa4 HHTEIN-
JCKTYAJIIbHOTO aHalin3a
U MOJeJeH MalluHHO-
ro oOy4eHus: B 9KOHO-
MHUKE ¥ (pUHAHCaX.

3HaTh!

MCTOYHUKU OTKPBITHIX KPYITHO-
MacIITaOHBIX HAOOPOB JAHHBIX
TEKCTOBOT'O M CETEBOT0 Xapak-
Tepa, MOAXOIAIINX IS perie-
HUS 33]1a4 UHTEJJIEKTYaJIbHOTO
aHaJIM3a U MOJeJIel MAallMHHOTO
00y4eHus1 B SKOHOMUKE U (Pu-
HaHCax

Ymerb:

JIEMOHCTPHUPOBATH 3HAHUS HC-
TOYHUKOB OTKPBITHIX KPYITHO-
MacIITaOHbIX HA0OPOB AAHHBIX
TEKCTOBOT'O M CETEBOT0 Xapak-
Tepa, MOAXOSAINX IS perie-
HUS 33]1a4 UHTEIJIEKTYaJIbHOTO
aHaJIM3a U MOJIeJIel MallMHHOT O
o0y4deHus B SKOHOMHUKE U (Hu-
HaHCax

2. leMoHCTpHpYyET
3HaHUE METOJIOB U UH-
CTPYMEHTOB MaIlIHH-
HOT'O 00y4YeHMUs], O-
XOJSIINX JJIs1 UCTIONb-
30BaHUS OOJIBIITNX
HaOOPOB JaHHBIX B
HSKOHOMUKE U (pUHaH-
cax.

3HATh: METO/Ibl U HHCTPYMEHTHI
MaIIMHHOIO 00y4YeHus, MOAX0-
JSIIMe TSl UCTIONIb30BaHUs
00J1bIIMX HAOOPOB JIAHHBIX B
HKOHOMHKE U (PUHAHCAX
YMmers:

IPUMEHSATh METO/Ibl U UHCTPY-
MEHTHI MAIlIMHHOTO 00y4YeHUs,
MOJIXOASIIME JUIs UCTIONIb30Ba-
HUs 00JIBIINX HAOOPOB JTaHHBIX
B DKOHOMMKE U (pMHAHCAX

3. Bnaneer npakTtuue-
CKHUM HaBBIKOM 00pa-
00TKHM OOIBIIIX HAOO-
POB SKOHOMHKO-
(UHAHCOBBIX JJAHHBIX
JUTSI 3a/1a4 MHTEIUICK-
TYyaJIbHOTO aHAJIN3a U
MoJieJIel MallTuHHOTO
00yJeHusI.

3HaTh:

croco6bl 00pabOTKU OOIBIINX
HabOpPOB YKOHOMHUKO-
(MHAHCOBBIX JTAHHBIX JIJIS 3a/1a4
MHTEJUICKTYaJIbHOTO aHaIHN3a U
Mo/IeNIell MAITMHHOTO 00y4eHUs
YMmers:

0o0pabaTbIBaTh OOJIBIINE HAOOPHI
HYKOHOMHKO-(DUHAHCOBBIX JJaH-
HBIX JUTSI 33]1a4 UHTEJUICKTYallb-
HOTO aHaJIN3a U MOJeJIel Ma-
IIMHHOTO O0yUYEeHHSI




3. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JucuunnnmHa «CoBpeMEHHBIE HEUPOCETEBBIE TEXHOJOTMU» OTHOCUTCS K MOJIYJIIO
HaIPaBJIEHHOCTH MPOrPaMMbl MArucTpaTypsl o HanpasieHuto moarotoBku 01.04.02 - «Ilpu-
KJIaJHasi MaTeMaTuka U MHPOpMATHKay», 00pa30BaTeIbHON MPOrpaMMbl: «AHAIU3 OOJBIINX
JaHHBIX ¥ MAaIMHHOE 00y4YEHUE B SKOHOMUKE U (PUHAHCAX).

4. O0beM IMCHUILIAHBI (MOAYJIS1) B 3a4€THBIX €IMHUIIAX U B aKaJeMUYEeCKHX Ya-
cax C BbljieJIeHHEM 00beMa ayAuTOPHON (JIEKIMH, CEMUHAPBI) U CAMOCTOSITEIbHOH pado-
ThI 00y4aI0IIMNXCS

Bun yuyeOHo# padboThI 110 TUCHH- Monayab 4
MJIMHe Bcero (B 3/e n yacax) (B yacax)
OO0mas Tpy10eMKOCTb 1M CIH- 7 3le, 252 u. 252 .
IIMHBI
Konmaxkmuasa paboma - Ayou- 80 80
MOpHbIE 3aHAMUA

Jlexyuu 18 2
Cemunapul, npakmuueckue 3aHs- 62 8
mus

172 172
Camocmoamenvnas paboma
B cemectpe 136 136
KoHnTpo:b (moarotoBka k sk3ame-

36 36
HY, 3a4eTy)
Bun texymero KOHTpostst KoHntponbHas Kontponbnas

pabora pabora

By npomeKyTo4HOM aTTecTaluy DKk3ameH DK3amMeH

5. Copep:xanue QTUCHMILUIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3jaejiamM) QUCIHU-
IUIMHBI C YKa3aHUEM UX 00beMOB (B aKaJleMUYeCKHUX YacaX) U BUJI0B YUeOHbIX 3aHATHH

5.1. ConeprxkaHue TUCHMILIMHBI

1. BBenenue B Heliponnbie ceTu. [lepcentpon. MHorocaoiinbiii nepcentpoH. O0y-
YyeHHe HEMPOHHOM ceTH

Hcropust OTKpBITHS UCKYCCTBEHHOTO HelipoHa. MaremaTtuueckasi 1 OMOJIOTHIecKasi Mo-
nenb Hedpona. [lonsTre BecoBbIX KOA(PGUIIMEHTOB, cMmelnieHne. OyHKIMS aKTHBAIIUU, BHUIIbI

bynkuumii aktuanuu. [lepcentpon. Obydyenue Heifpona. Hepaspemmmoctsb

HelipoHna Makkainoka — Ilurca.

[Tonsitue o ueiiponnoi cetn (HC). Bunbl HeliponHbix ceteil. O0IacTH NMpPUMEHEHHS.
MHuorocnoiineiii nepcentpod. OOyd4eHre MHOTOCIONHOT0 nepcentpoHa. Merosa rpaiueHTHOTO
crycka. Meroj 00paTHoro pacrnpocTpaHeHus omuOku. Moaudukanu MeToja rpafueHTHOTO
CITyCKa.

[Tonarue 06 oOyyeHnHn U camMoOOydYeHUU HEHPOHHOUM ceTu. MeTtoabl 0O0yueHus. Merto-
Ikl BTOPOro mopsiaka, meto] JleBenOepra-MapkBapira, METOJ, CONPSKEHHBIX T'PATUEHTOB.
OOyueHne AMHAMUYECKUX HEHPOHHBIX ceTeil. MeTonbl ciaydailHoro nmoucka. I'eHernueckue



METOJbI ONITUMHU3ALUH.

2. Heiiponnblie cetd KERAS. PekyppeHTHbIe HelipOHHBbIE CETH

VYcranoBka 6ubnuoreku KERAS. Crou, runepnapamerpsl, GyHKIIMM aKTUBAIlUH, OI-
TUMU3ATOPBI, PyHKIIMU noTeph, ucnoib3dyemble B KERAS. Tloka3zarenu kauecta HC. Knac-
cudukanus Touek ¢ momotisio HC KERAS.

Pexyppentnbie HelipoHHbIE ceTd, cion LSTM u GRU, ucnonbs3oBaHnue peKyppeHTHOIO
NpopeKkuBaHus 1Ji1 O0pHOBI ¢ mepeoOyueHneM, IByHanpasieHHbie pekyppenTtHoie HC.

3. Ucnoab3oBanue HC B 3agavax npeankTuBHOi aHaauTuku. Ceeprounbie HC.

[IporHo3upoBanre BPEMEHHOTO Psijia ¢ MOMOIIBID HEUPOHHBIX cerer. Hactpolika ru-
neprapamMeTpoB CETH, BEIOOp apXUTEKTypbl. OlieHKa MPOU3BOAUTENBHOCTH ceTH. [locTpoeHue
rpadukoB 1o pe3ynbraraM 00y4eHHUS.

OpHOMepHBIE, ABYMEPHBIE CBEPTOYHbIE CETU. JIOKaJIbHbBIE PELENTUBHBIE MOJIS, pa3Jie-
JsieMble Beca U CMELICHUs, MyJIUHIoBble ciion. OObeINHEHNE CBEPTOUYHBIX U PEKYPPEHTHBIX
ceTel st 00pabOTKU MOCIIE0BATEIbHOCTEN.

4. Kinaccupukanus nzodpaxennit ¢ nomombro CHC. CoBpemeHHOe pUMEHeHHe
HEHPOHHBIX ceTel

Knaccudukanus n3o0paxeHuil ¢ IOMOIIbIO CBEPTOUYHBIX HEWPOHHBIX cerel. [Ipemnpo-
[ECCUHT (MOATOTOBKA 0a3bl JAHHBIX /I OOYUCHHUS).

[Tocneanue 1OCTUKEHUST MUPOBOM HAayKH B 00JIACTH MCIIOIb30BaHUS HEMPOHHBIX CeTel
Ha OCHOBE MATEPHUAIOB MEXKIYHApOAHOW medarth. [Ipumepbl MPOEKTHOW IEATEIBHOCTH.
Ycneuineie peannu30BaHHbIC KEHCHI.



5.2. YuyeOHO-TEMATHYECKUH IJIAH

Ne | HamMeHOBaHHeE TeM TpynoémkocTs B yacax DopMbI TEKYLIETO
n/m | (pa3aesioB) AUCIHU- KOHTPOJIA ycIe-
TUTHHBI Bcero | KontakTHas padora - Aynu- | Camocrost BaeMOCTH
TOpHasi paboTa eJIbHasl pa-
Oo6was, | Jleky | Cemunapsi, 0ora
B T.4.: 1705 MPaKTUYECK
Y€ 3aHATHS
1 BBenenue B
HEUPOHHBIE CETH. CamocrosiTenbHbIe pa-
Ilepcentpon. Muo- 00ThI. YyacTue B pele-
TOCJIOMHBIN Tepcen- 60 20 6 14 40 HUH 337124 Ha [IPaKTHYe-
TPOH. CKHUX 3aHATUSAX.
OO0yuennie HeHpOH-
ol ceT CobecemoBaHus 110 J10-
= MAIITHAM 33JIaHUSIM.
2| HeiipoHHbie ceTr
KERAS. 66 | 20 | 4 16 46
PexyppenTHbIE
HEUPOHHBIEC CETH
3
Hcnonp3zoBanue HC
B 3a/1a4ax IpeIuK- 63 20 4 16 43
TUBHOM aHATUTHKH.
Cseprounsie HC.
4| Knaccudukarus
n300pakeHui ¢ mo-
moso CHC. Co- 63 20 4 16 43
BPEMEHHOE ITpUMe-
HEHHE HEUPOHHBIX
cereu
EHLI/IIZHeOM 1o At 252 80 18 62 172 CornacHo yueOHOMY
IJIaHy: pacyeTHOAHAIIN-
TU4eckas paborta
Htoro B % 100 32 7 25 68




5.3. ConepkaHue CeMMHAPOB, NPAKTHYECKUX 3aAHATHI

HauMeHoBaHUe TeM
(pa3ae/ioB) AMCUMILIU-
HBI

IlepeyeHb BONPOCOB /1JIs1 00CYK/IE€HUSI HA CEMUHAP-
CKHX, IPAKTHYECKUX 3aHATUAX, pEKOMEeH/lyeMble HC-
TOYHUKH U3 pa3nenoB 8,9 (yka3biBaercs pa3jaena u mo-

PAAKOBBIIi HOMEP UCTOYHHMKA)

®DopMbI NIpoBe-
NeHUA 3aHATHI

BBenenue B HEMipOHHbBIE
cetu. [lepcentpon. MHo-
TOCJIOMHBIN IIEPCENTPOH.
OO6yueHre HeHPOHHOU
CeTH

HcTopusi OTKpBITUSI UCKYCCTBEHHOTO HelpoHa. MaTema-
TUYecKas M Ouoyiornmueckas mojeib Heiipona. [loHsTue
BeCOBBIX KO3 (unrenToB, cmemenrne. OyHKIUS aKTUBa-
1y, BUAbsl QyHknmii aktuBanuu. Ilepcentpon. OOyde-
HUE HelpoHa. HepaspemmmocTh HelpoHa MakKaloKa-
nuTCa.

[Tonsitue o Heiiponnoit cetr (HC). Buabl  HEWpOHHBIX
cereii. Ob6nactu nmpuMeHeHHs. MHOTOCIIOWHBIN Tepcen-
TpoH. OOyueHHe MHOTOCIOMHOIO MepcenTpoHa. Meroa
IpaJUEHTHOIO cinycka. Meron oOpaTHOro
pacrpocTpaHeHuss omuOku. Moaudukanuu Mmetoaa
IPaJUEHTHOrO CIIyCcKa.

[Tonsitue 06 oOyueHnn U caMOOOy4YEeHUU HEHPOHHOU ce-
TA. MeTonbl 00y4yeHus. MeToasl BTOPOro MOpsiaKa, Me-
ton JleBenbepra-MapkBapaTa, METO COMPSKEHHBIX
rpagueHToB. OO0yuyeHue AMHAMMUYECKHUX HEHpPOHHBIX Ce-
Tei. MeToapl ciiydyailHOro moucka. ['eHeTuyeckue Me-
TOJIbI ONITUMHU3ALIUY.

Pexomenoyemvre ucmounuxu. pazoen 8 [1,2].

WNHTepakTuBHas
dbopwma, [IpakTu-
KYM TI0 PEIICHUIO
3aJa4 1o TeMaTu-
K€ 3aHSITHS B Ma-
JBIX Tpymmnax (2-4
YEJIOBEKA) U KOJI-
JIEKTUBHOE 00-
CYXJICHHE pellie-
HUM

Heiiponnsie cetn
KERAS. PexkyppeHTHbIE
HEUPOHHBIE CETH

VYcranoska 6ubnuorekun KERAS. Cron, runepnapamer-
pbl, QYHKIUU aKTHBALUU, ONTUMM3ATOPHI, (PYHKIIMU MO-
Tepb, ucnoibzyemble B KERAS. Ilokazatenu kadectsa
HC. Knaccuduxkanus touex c¢ nomomrsto HC KERAS.
PexyppenTtHbie Heliponnble cetu, ciou LSTM u GRU,
UCITOJIb30BAaHUE PEKYPPEHTHOTO TPOPEKUBAHUS  JUIS
00prObI ¢ mepeoOydeHHEeM, JBYHAIPABIEHHbIE PEKyp-
pentHbie HC.

Pexomenoyemvre ucmounuxu: pazoen 8 [1,2,3].

WNHrepakTuBHAsA
¢dopma, [Ipaktu-
KyM I10 peIeHHIO
3aJa4 1o TeMaTu-
K€ 3aHATHS B Ma-
TBIX Tpymmnax (2-4
YEJIOBEKA) U KOJI-
JIEKTUBHOE 00-
CYXJICHHE pellie-
305071

HUcnonszoBanne HC B
3a/1a4ax NpeIUKTUBHON
aHanUTUKUA. CBEPTOUYHBIE
HC.

[IporHo3upoBaHue BpPEMEHHOTO psjia € IOMOIIBIO
HEHpOHHBIX cered. HacTpoiika runepnapaMeTpoB CeTH,
BBIOOp apXUTEKTYypbl. OlEeHKa MPOU3BOJAUTEIBHOCTH Ce-
tu. [locTpoenne rpapukoB mo pesynbraTaM OOYy4EeHHS.
OnHOoMepHBIE, IByMepHbIE CBepTOuHbIe ceTH. Jlokaib-
HBIE PEICTITUBHBIC TOJIS, pasJelisieMble Beca W CMelle-
HUS, TNyIUHTroBble ciou. OObeIUHEHHE CBEPTOYHBIX
U PEKYPPEHTHBIX CeTell Mg o0paboTKH
MOCJIEI0BATEIbHOCTEH.
Pexomenoyemvre ucmounuxu. pazoen 8 [1].

WNHTrepakTuBHas
¢dopma, [Ipaktu-
KYM I10 PEeIICHHIO
3aJa4 1o TeMaTu-
K€ 3aHATH B Ma-
JBIX Tpymnmnax (2-4
YeJIOBEKa) M KOJI-
JIEKTUBHOE 00-
CYXJICHHE pellie-
HUM




Knaccudukanms n300-
paXXEHU! C IIOMOIIBIO
CHC. CoBpemenHoe
IIPUMEHEHNE HEHPOHHBIX
ceTe

Knaccudukanmst n3o0pakxeHuil ¢ MOMOIIBI0 CBEPTOYHBIX
HelipoHHBIX ceTeil. [Ipemporieccunr (moaroToBka 6a3bl
JMaHHBIX i1 00yueHwus ). [IpuMepbl IPOCKTHOM JesTeNb-
HOCTHU. Y CTICIIHBIC PEATU30BAHHBIC KEHUCHI.
Pexomenoyemvre ucmounuxu: pazoen 8 [1].

NuTepakTuBHAs
¢dopma, [Ipaktu-
KYM IO PEIICHHIO
3aJa4 10 TeMaTH-
KE 3aHSTH B Ma-
JbIX Tpynmnax (2-4
YEJIOBEKA) M KOJI-
JIEKTHUBHOE 00-
CYXKIIEHUE pellie-
HUH

6. ®oH/1 OLIEHOYHBIX CPEICTB /Il MPOBeIeHUsI MPOMEKYTOUHOH aTTecTaluu 00y-
YAKOLUXCS 10 JAHHOW TUCHUILIHHE

OneHouHbIE CpeACTBa MPEIHA3ZHAYEHBI 11 KOHTPOJISA U OLIEHKH 00pa30BaTeNIbHBIX J0-
CTHKEHUH OO0y4arolMxcs, OCBOMBIIMX MporpamMmy y4eOHOM auciuruinHbl «COBpEeMEHHbBIC
HEWPOCETEBBIE TEXHOJIOTHUM.

@OoHJ OLEHOYHBIX CPEJCTB BKJIIOYAET KOHTPOJbHBIE MaTe€pUalbl IJi MPOBEICHUS Te-
KYLIEro KOHTPOJIA U MPOMEKYTOUYHOU aTTECTAIUU.

Bonpocwt 0na ouyenku 3Hanuil u ymeHuil, Xapakmepusyrnwuwux opmuposanue Kom-
nemeHuuul

[Mudp Bompocsr [IpaBuIIBHBIN OTBET
KOMIIE-
TEHLIMH
IIK-1 1. Yro Takoe cBEpTOYHAsl HEHPOHHBIE CETH? Mopenb st 00paboTKH U300pakeHu i

2. Kakue meToabl peryaspu3ai IpUMEHSI0TCS B
HEHUPOHHBIX CETSIX?

L1, L2, dropout

3. Kakue MeTpuKH UCTIONB3YIOTCS JIJISl OLICHKH
3¢ (hHEeKTUBHOCTH MOJIeNIel MAIIIMHHOTO 00y4YeHus?

MSE, MAE, xoppensuus

4. Kakue metopl 00paboTku 1ucOanaHca KJ1accoB
IPUMEHSIIOTCS] B MAIIMHHOM 00y4eHuun?

Oversampling, Undersampling,
SMOTE

5. Kakue Tumel BpeMEHHBIX PAI0B aHATU3UPYIOT-
Cs1 C TOMOIIBIO PEKYPPEHTHBIX HEHPOHHBIX CETEH?

Lensr akmmii, 00EMBI TPOJAK

6. Kakue mMeTo/ bl mpeiBapuTeIbHOW 00pabOTKH
JAHHBIX UCTIOJB3YIOTCS Iepe] 00ydeHneM
HEHUPOHHBIX ceTen?

Hopmanu3anus, ynaineHue BBIOpoCcoB

7. Kakoit MmeTo 1 BbIOOpa IPU3HAKOB MOTYT YIy4-
LIUTH IPOU3BOIUTEIBHOCTh MOZEIIEH MAIIMHHOTO
00yueHus?

PCA

8. Kakue MeTo/ bl KpOoCC-BaTUAAINH IPUMEHSIOT-
Cs1 JIUTSL OIICHKH MPOM3BOIUTEIIBHOCTH MOJICIICH
MAIIMHHOTO 00yueHus?

K-fold, leave-one-out, BpemeHHast

9. Kakue npenmyIecTBa npeocTaBiIsioT
HEWPOHHBIE CETH YIS aHAIHN3a JaHHBIX B 9KOHO-
MHKe 1 (puHaHCcax?

O06paboTka 6oIbIIIX 00BEMOB JTaHHBIX

10. Kakue MeTOonsl 00bEIMHEHUS MOIEIIEI UC-

barrunr, 6yCTUHT, CTEKUHT
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MOJIB3YIOTCS JJIs yIyUIIeHUs MpecKa3aTeabHON
CIOCOOHOCTH MOjieJIel MAaIIMHHOTO 00y4YeHus?

IIKH-1

11. Yem oTimyaercs riryookoe oOydeHue? BoJib1IMM KOJIMYECTBOM CJIOEB
12. Kakue TUIbl HEHPOHHBIX ceTel cymecTByOT? | CBEpTOYHBIE, pEKYPPEHTHBIE, TTTyOOKHE
13. Yro onpenensieT pyHKIMS aKTHBAIIUU B BrixoaHol curHan HelpoHa

HEHUPOHHBIX CETSIX?

14. Yro Takoe oOpaTHOE pacmpocTpaHeHue omuod- | MeTon 00ydeHus: HEHPOHHBIX CETEH

Ku'? IyTE€M KOPPEKLIUH BECOB

15. Kakue npuxiiagabsie 00JaCTH UCIOB3YIOT PacnioznaBanue o6pa3oB, 06paboTka

HelpoceTeBble TEXHOIOTUH? €CTECTBEHHOT'O S13bIKa, aBTOHOMHbBIE
CHCTEMBI

16. Kakue tunel pyHKIMH akTuBauy ucnoib3y- | Curmounn, ReLU, runepOonnueckuii

I0TCSI B HEHPOHHBIX CETSIX? TaHTeHC

17. Uto Takoe nepeoOyueHUue B KOHTEKCTE Mogenb CIUIIKOM TOYHO MOCTpanuBa-

HEHpPOHHBIX ceTen? eTcsi oj 00yyarolye JaHHbIe

18. Ha yem cniennanu3upyeTcsi CBEpTOUHAs AHanu3 BU3yalIbHbIX JaHHBIX

HEHUpOHHAas CeTh?

19. B ueM oTnuyre peKyppeHTHON HEHPOHHON CnocoGHOCTh 00pabaThIBaTh MOCIEI0-

cetu? BaTEIbHBIC TaHHBIE C YUETOM KOHTEK-
cTa

20. Kakue MeTo/1bl ONTUMM3ALUU UCTIONb3YIOTC | ['pagqueHTHBIN CyCK, CTOXaCTHUECKUN
npu 00y4eHUH HEMPOHHBIX ceTeil? I'PaJUECHTHBIN CIIYCK

IIpakTHKO-OpHEHTHPOBAHHBbIE 32/ IaHUS

llndp
KoMIIe- IIpakTNKO-0pHEeHTHPOBAHHBIE 3aJaHUS IIpaBuiabHbBIH 0TBET
TeHUHMHU

[IK-1 1. Kakoe 3HaueHue OyieT MOJy4yeHo Ha BbIX0/€ HeillpoHa | 1

C aKTUBALMOHHOM (PyHKIMEN €IMHUYHOTO CKayKa C BECO-
BbIM BekTopoM W=(0, -3, 1, 5) npu nmopaye Ha BXOJ1 BEK-
Topa X=(1,0,1) ?

2. Ilpumenure cBEPTKY ¢ sapom (-0.5, 0, 0.5) k curnamy
(1,1,2,3,3,3,2, 1, 1). Bxoguyro nocienoBaTeIbHOCTh
HE HY)KHO JIONOJHATH HyNsMmu. Lar cBEépTku (stride)
CUMTANTE paBHBIM 1. YKaXuTe pa3MEpHOCTb ITOJTYyYEHHO-
0 BEKTOpa MPU3HAKOB.

3. [Ipumenure cBEPTKY ¢ siapom (-0.5, 0, 0.5) k curHamy
(1,1,2,3,3,3,2, 1, 1). Bxoanyto nocneaoBareabHOCThb
HE HY)XHO A0moiHATh HymsaMu. [llar cBéprku (stride)
CUMTalTe paBHBIM 1. YKa)XHUTE KOJTHUYECTBO HYJIEBBIX
KOMITOHEHT MOJTY4EHHOTO BEKTOpa MPU3HAKOB.

4. IlonHOCBsAI3HAst HEUPOHHASI CETh THIAa MHOTOCIIOMHBII
nepuenTpoH umeet 4 Bxoaa, 6 BbIXOJIOB U 5 HEUPOHOB B
CKpbITOM ciioe. CKOIIbKO Y Hee BeCOBBIX K03 duimeHTon?

50

5. IlosmHOCBSsI3HAsI HEMPOHHAS CETh TUIA MHOTOCIIOMHBIN
nepuentpoH umeer 10 Bxoa0B, 1 BBIXOJ U 5 HEHPOHOB B
CKpBITOM ciioe. CKOJIbKO Y Hee BECOBBIX K03 duinen-
TOB?

55

6. Kakoe nerictBue (13 npeyioKeHHBIX ) JIOTHYHEE
HPEANPUHSTD, €CITU OMMOKa 00yYeHHsI MHOTOCIOHHOTO
MepcenTpPOHa Ha 00y4JaroIIeii BELIOOPKE OOJIbIIE

VYBENUUUTH YUCIIO HEUPOHOB
CKPBITOTO CJI0S
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Tpedyemoii?

7. YKa)KAT€ U3MEHEHHBIN BECOBOM BEKTOP MOCIIE
MOCTYIUICHUS Ha BXOJ IPOCTOTO MEPCENTPOHHOTO
Heiipona ¢ W=(-5, 1, 2, 3) oOyuaromero Bekropa X=(1; 0;
1), ecu paBUIIBHBIN BBIXOJ HEMpoHa =1 , a CKOPOCTH
00yuenus 0.5.

(-4.5,1.5,2,3.5)

8. Buemnee Boznericteue X=(1, 1,1), Beca
cuHantuyeckux cpszeit (0; 0,15 0,2; 0,3). OyHkuus
aktuBaru RelLu. Kakoe 3HaueHue Oymer Ha BbIXO/IE
HelipoHa?

0,6

9. Baemnee Bo3nericteue X=(1, 1,1), Beca
cuHantuyeckux cpszeit (0; 1; -2; 3). OyHKIus akTUBALIMH
ReLu. Kakoe 3Ha4ueHue OyneT Ha BeIXOze HelipoHa?

[TIKH-1

10. Yemy paBHO 3HaYCHHE KBAAPATUYHON QYHKITUH
HOTEPh U1l HEKOTOPOTO BXOAHOTO BEKTOpa X B
HEHpOHHOM ceTH, eciu ee peanbHbld Beixoa Y= (0.1, 0.6,
0.8) , a menesoii (Tpedyemsrii) Berxoq D=(0, 0.6, 1) ?(
Paznenurens 1es10il 1 IpoOHOMN YacTU- TOUKA)

0,05

11. Yemy paBHO 3HaYE€HHUE KBAIPAaTHUHOW (HYHKIIUU
HOTEPb JJIs1 HEKOTOPOTO BXOJHOI'0 BeKTopa X B
HEHUpPOHHOM ceTH, eciiu ee peanbHbli Beixoa Y = (0.2,
0.4), a neneBoi (Tpedyemslii) Beixon D = (0.3, 0.2)?

0,05

12. Ilpennoxxute METOIUKY ONTUMHU3AIIII
TUIIEPIapaMETPOB JUIsl PEKYPPEHTHBIX HEHPOHHBIX CETEH.

Grid Search

13. Bam HE0OX01MMO CO3JaTh CUCTEMY JUIsl OIPEEIICHUS
HMOIIMOHAIBHOTO COCTOSIHUS YeJIOBeKa IO roJIocy, Kakoi
BUJ HeMpoHHOU ceTH Bbl BbIOepeTe? CNN.

CNN

14. Bam npeacrout pazpaboTarb U 00y4UThH
HMCKYCCTBEHHYIO HEUPOHHYIO CETh JUIsl PaCllO3HABaHUS
pykomucHbIX 1u(p. UTo BBl OyaeTe UCIIONb30BaTh IS
ob6yuenusi? OtBet: MNIST.

MNIST

15. Ilepen BaMu CTOUT 3a7a4a MOCTPOUTH MOJEIIb
IIPOTHO3UPOBAHHBIX BPEMEHHBIX psAI0B. Kakue
MozieTIbHbIE (POPMBI BbI OyJIeTe JUIsl 3TOTO UCIOIb30BaTh?

ARIMA, LSTM

16. Heobxoammo co3/1aTh MHCTPYMEHT JIJIs1 TPOTHO3UPO-
BaHMS BPEMEHHBIX PSAA0B, HAIPUMED, IPOrHO3UPOBAHUS
1eH Ha akiuu. Kakyio HeHpOHHYIO CETh MOKHO OyIeT
HCII0JIb30BaTh?

LSTM

17. Tlepen Bamu 3aga4a: pa3paboTKa HCKYCCTBEHHOM
HEUPOHHOU CETU ISl IPOrHO3UPOBAHUS BPEMEHHBIX
psaoB. UYTo He0OX0aUMO cliesiaTh B IEPBYIO ouepeib?

[Ipomnucars anroput™ o0ydeHUs
U TECTUPOBAHUS CETU

18. Heobxomumo pa3paboTars MOJIEIh JJIs
MPOTHO3UPOBAHUS (PHHAHCOBBIX BPEMEHHBIX PSIOB C
UCIIONB30BaHNEM HEUPOHHBIX ceTeil. Kakue crmou OyayT
VICTIOJIb30BaHbI?

PexyppenTtHsle cion

Tecmuot

HIudp
KOMIIETEeH-
100

TecToBbIC 3a1aHUA

IIpaBU/IBLHBINH OTBET

I1K-1

1. Kakoif MmeTon ncronb3yercs Jijis 00paboTKH

b)
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TEKCTOBBIX TAHHBIX B HEHPOHHBIX CETIX?
A) TF-IDF

b) Word2Vec

B) K-means

I PCA

2. Kakast apxuTeKkTypa HEpOHHOW CETH Yallle BCEro
MIPUMEHSIETCS JIsl aHaJIu3a BPEMEHHBIX PSIOB B
¢dbunancoBoi chepe?

A) CNN (Convolutional Neural Network)

B) RNN (Recurrent Neural Network)

B) GAN (Generative Adversarial Network)

I') LSTM (Long Short-Term Memory)

)

3. Kakoii MeToj peryaspu3aiuy moMOraet
MPEIOTBPATHTD NepeoOydeHne HEHPOHHBIX CeTei
IIyTEM CIIy4ailHOTO MCKJIOUEHHSI HEPOHOB BO BpEMs
oOy4eHus?

A) L1 perynspuzanus

b) L2 perynspusanus

B) Dropout

I') Batch Normalization

B)

4. Kakoit meTon 00paboTKu qucOananca KiIaccoB B
Ha0Ope TaHHBIX UCTOIb3YET HCKYCCTBEHHO CO3JJaHHBIC
MIPUMEPHI ISl KIIACCOB ¢ MEHBIIIUM KOJIMYECTBOM
o0pa3ios?

A) Oversampling

b) Undersampling

B) SMOTE

') ADASYN

A)

5. Kakas MeTpuKa UCTIONb3yeTCs ATl OLCHKU
MIPOU3BOJUTEITHLHOCTH MOJIENIA MAITTHHOTO O0yJIeHHUS,
YUUTBIBas KaK JIMHEHHYIO 3aBUCUMOCTb, TaK U
cMmereHue?

A) R"2 (ko3 duineHT nerepMuHaIim)

b) MAE (cpenusist abcontoTHast ommoka)

B) Fl-score

I') MSE (cpenHsis kBajparuyHasi ouiroOka)

A)

6. Kakoit metos npeBapuTesibHOW 00pabOTKU TaHHBIX
WCTIONB3YETCs ISl TIPUBEICHUS BCEX MPU3HAKOB K
OHOMY MacIITaly, YToObI U30eXaTh MPOOIEMbI
CHWJIBHO OTJIMYAIOIINXCS TUAITA30HOB 3HAYEHNUN?

A) Hopmanu3zarus

b) Crangapruzanus

B) One-Hot Encoding

I') [Ipeo6pazoBanue bokca-Kokca

A)

7. 3anmaua: Kakoif meTo BEIOOpa TIPU3HAKOB MO3BOJISET
YMEHBIIIUTH Pa3MEPHOCTH JIAHHBIX ITyTEeM MPOSKIINN
WX Ha HOBOE MTPOCTPAHCTBO, COXPAaHSS IPU ITOM
MaKCUMAJIbHYIO JUCIIEPCUIO?

A) PCA (Principal Component Analysis)

b) LDA (Linear Discriminant Analysis)

B) t-SNE (t-distributed Stochastic Neighbor
Embedding)

I') SVD (Singular Value Decomposition)

A)

13




8. Kakoit MeTos1 Kpocc-Baauaaiy pa3aesseT Habop A)
JAHHBIX Ha K MMOJMHOXKECTB, I/Ie KaX/10€ U3 HUX
UCIIOJIb3YETCS B KAU€CTBE TECTOBOIO HAbOpa JaHHBIX
10 OYEPEIU, a BCE OCTAJIbHBIE - B KAUECTBE
oOyuyatoriero Habopa JTaHHbBIX?
A) K-fold kpocc-Banmunanus
b) Leave-One-Out kpocc-Bamuamnus
B) Holdout meTon
I") Bpemennas kpocc-Baauaanus
[NIKH-1 9. Kakue npeumyiiecTsa NpeaoCTaBIsIOT HEUPOHHbIE | A)
CEeTH ]ISl aHalIu3a JaHHBIX B SKOHOMHKE U (pUHAaHCAX
10 CPAaBHEHUIO C TPAAUIIMOHHBIMU CTaTUCTUYECKUMU
MeTomaMu?
A) MoryTt 006pabarsiBaTh 00JbIINE OOBEMBI TAHHBIX
b) TpeOyroT MeHblIIe BBIYUCIUTEIBHBIX PECYPCOB
B) I103BOJIsIFOT TOYHO UHTEPIIPETUPOBATH BIMSIHUE
Ka)XI0TO TpU3HaKa
I') JIyumie cipaBiisitOTCs C IMHEMHBIMU
3aBHCHMOCTSIMU B IaHHBIX
10. Kakoit Mmeron oObeauHeHUs: Mojieneit Mmammuaaoro | )
00y4eHHs HCTIONb3YEeT aHCaMOJIb Pa3IMYHbIX MOJENIen
IUISL YITYYIISHUS TIPEACKa3aTeNIbHOM ClIOCOOHOCTH?
A) barrusr
b) byctunr
B) Crekunr
') B3BemeHHoe rojocoBaHue
YeMy paBHO 4HCIIO0 HEHPOHOB B CKPBITOM CJIOE CETH, A)
€CJIM BXOAHON BEKTOpP COCTOUT U3 4 KOMIIOHEHT, a
BBIXOJHOU U3 2 KOMIIOHEHT:
A)3;
b) 4;
B) 5;
e
A) 3.
UYro Takoe “peryaspuzanus’ B 00y4eHUH HEHPOHHON I)

CeTH:
A) Jlo6GaBneHre HOBBIX HEHPOHOB B CKPBITHIH CII0M;
b) YmenbieHne koaudecTBa HEHPOHOB B CKPHITOM
clioe;

B) YMmenbiieHne BecoB cBs3el MexX 1y HEMpOHAMU;
I') IlpenoTBparieHue nepeodyueHus CeTH.
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7. IlepeyeHb OCHOBHOM U OMOJHUTEILHOM Yy4eOHOM JIUTEPATYPbI, HEOOXOTUMOI
JJIS OCBOCHMS U CIHUILINHBI

7.1. OcHoBHas JMTEpaTypa

1. Kongpamos, FO. H. Ananu3 nanHbeIX 1 MammuHHOE 00ydeHue Ha miatdopme MS SQL
Server: yue6noe mocodue / FO. H. KongpamoB. — Mocksa: Pycaiiac, 2020. — 303 c. —
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7.2. lonoJHUTEIbLHAS JIUTEPATYpPa
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OmMmenbsiHEHKO ; TiepeBoy ¢ anrimiickoro B. C. fuenkoBa. — Mocksa : JIMK IIpecc, 2020. —
310 c. — ISBN 978-5-97060-854-8. — TekcT : 3neKTpoHHbIN // JlaHb : 3IEKTPOHHO-
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978-5-85006-382-5. - Texkcr : AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1920377. — Pexum  pmocTyma: 1O  TIOJIHCKE.
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6. DNeKTpOHHO-0MOIMOoTEeYHas cucteMa Znanium http://www.znanium.com

7. DIeKTPOHHO-OMOIMOTeHas cucTeMa m3atensctea  «FOPAWTY

https://urait.ru/

8. DNEeKTPOHHO-O0MOIMOTeYHAs cucTema U3JaTeNbCTBA [Ipocnekr
http://ebs.prospekt.org/books

9. DnexTpoHHO-OMOMMOTEYHAs CUCTEMA  U3JATEIhCTBA Jlanb

https://e.lanbook.com/

10. Jlenoas onnaitn-6ubnnoreka Alpina Digital http://lib.alpinadigital.ru/

11. Dnextponnas 6ubiaroTeka M3narenbckoro roma «['pebeHHNKOBY

https://grebennikon.ru/

12. Hayunas snexktponHas 6unbauoreka eLibrary.ru http://elibrary.ru

13. HanmonanpHas anekTpoHHas oubiauoreka bitp://H30.pd/

14. ®unancoBas cnpaBouHas cucteMa « DMHAHCOBBINM qupexTop» http://www.1fd.ru/
15. Poccuiickas accorualiys HICKyCCTBEHHOTO UHTEIUIeKTa http://raai.org/

16. ba3bl nanubIx https: //www.kaggle.com/datasets

17. [IpenpuHTHI https://arxiv.org/

9. MeToau4yeckne yKasaHHus 1JI1 00y4al0MXCH M0 OCBOCHUIO M CUMILINHBI

CamocrosiTenbHass paboTa MaruCTpaHTOB MPOXOJUT ayAUTOPHO M BHeayAUTOpHO. Op-
raHU3allud CAMOCTOSITEIbHOW pa0OThI CIIYKUT y4eOHOTEMAaTUUYECKUI TJIaH U3Y4YEeHUs JAUCIIH-
IUIMHBL. B 3TOM mulaHe yka3aHa TemaTHKa JIEKUUN, TPAKTUYECKUX 3aHATUNA, BOIIPOCHI U 3aja-
HUS 111 CAMOCTOSATEIIBHOTO U3YYEHUS.

JlomaniHue 3a/iaHusi CIIEIYET BBIMOJIHATh PErYJISIPHO HNPH MOArOTOBKE K MPAKTUYECKUM
3aHATUSM. KOHTpOJIb BBIMOJHEHUS JIOMAIHUX 3aJIaHUM OCYIIECTBIISIETCS B XOJ€ MpaKTUye-
CKHUX 3aHSTHIH B mpoliiecce BHIOOPOYHOTr0 coOece0BAHNUS.

KonTponbHbie paboThl MpoBOAATCS B (OpME MHUCBMEHHOTO SKCIIPECC-0MpPOca, OTKpPbI-
TBIX U 3aKPBITHIX TECTOBBIX 33JIaHUM, PEIICHUS CUTYallHUOHHBIX U MPAKTHYECKUX 3a7a4 IO Te-
MaMm y4ueOHOMH JTVCLUIUINHBI.

10. Ilepeyenbr UHGPOPMANMOHHBIX TEXHOJIOTH, MCIOJIb3yeMbIX NPHU OCYIIECTBJIE-
HHMH 00pa30BaTeIbLHOIO IpoLecca Mo AUCHUILUIMHE, BKIKYasd NepeYeHb Heo0X0AuMOoro
IPOrpaMMHOI0 odecneyeHuss 1 MHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

10.1. KoMIieKT JIMIEH3MOHHOT0 IPOTPAMMHOI0 00ecneYeHust
1. OC Astra Linux,
2. Libre Office,

3. AHTHBHpYC Kaspersky.

10.2. CoBpemeHHble npodeccHOHANbHbIE 0a3bl NAHHBIX W HH(OpPMaLMOHHBIE
CIIPaBOYHbIE CHCTEMbI
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1. Madopmanmonno-npaBoBas cuctema «KoncynprantlLitocy;
2. NudopmanmoHHo-mipaBoBas cuctema «I'apanT»;
3. Cucrema kommuiekcHoro packpbitus uHpopmannu «CKPUH» - http://www.skrin.ru

10.3. CepruduuupoBaHHbIe IPOrPAMMHBbIC H ANNAPATHBIE CPEACTBA 3alIUThHI UH-
popmanuu

- He NMPelyCMOTPEHO
10.4. Python 3.0, Jupyter Notebook

11. Onucanne MaTepuaJIbLHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI VISl OCYLIeCTBJIe-
HUs 00pa30BaTEJbLHOIO MPOLECCa 10 JUCHHIIIHHE

MartepuanbHo-TexHuueckas 6aza KpacHogapckoro ¢uinvana OUHAHCOBOTO YHUBEPCH-
TE€Ta COOTBETCTBYET JNEHCTBYIOIIUM MPOTUBOMOXKAPHBIM MPABUIIaM U HOpMaM, 00ECIICUHBAET
IPOBEJICHUE BCEX BUAOB JUCUUIUIMHAPHOM M MEXIVCLUIUIMHAPHON MMOJATOTOBKH, MpPaKTUYE-
CKOH M Hay4YHO-UCCIIEOBATEIbCKON paboT 00yJaromuxcs, NpeayCMOTPEHHBIX YUeOHBIM IIa-
HOM.

OOpazoBaTenbHbIl Mpoliecc 00ecneunBaeTcs CleHUalIbHBIMU TIOMEIICHUSMH, KOTOPbIE
MIPEICTABIIAIOT COO0M ayUTOpUU VISl TIPOBE/ICHUS 3aHSATUHN JICKIIMOHHOTO THIIA, 3aHSITHH Ce-
MUHAPCKOTO THUIIA, BBIMOJHEHUSI KYPCOBBIX Pa0OT, TPYNIOBLIX U UHIUBUAYAJIbHBIX KOHCYIIb-
TalMi, TEKYIIETO KOHTPOJIS U IPOMEXKYTOYHON aTTECTALUH, IIOMEIIEHUS ISl CAaMOCTOSITENb-
HOU pabOThI CTYICHTOB M MOMEILIEHUS ISl XpPaHEHUS U MPOPUIAKTUUECKOTO 0OCITYy>KUBaHUS
yueOHOoro obopyaoBanus. CrelnuanbHble MOMEIIECHHUS YKOMIUIEKTOBAHbI CHEHUATIU3UPOBaH-
HOM MeOenbl0 U TEXHUYECKUMHU CPEACTBaMU OOydeHHsI, 00€CTIeUMBAIOIIMMU PEACTABICHHE
yueOHOH nHpopMaLu OONbIION ayTUTOPUH, JEMOHCTPALIMOHHBIM 000PYAOBaHUEM.

[TomerneHus st caMOCTOSATEIBLHON Pab0Thl 00YUYaIOIIUXCSl OCHAIEHBI KOMITBIOTEPHON
TEXHUKOM, oOecreunBaroniel MTOCTyn K ceTu VIHTepHET W 3JeKTPOHHOU WHGOPMAIMOHHO-
obpazoBarenbHO# cpene Kpacnomapckoro guinana @UHAHCOBOTO YHUBEPCUTETA.
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