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ITosicHUTENbLHAA 3aNIHCKA

Pabouast mporpaMMa ITUCHUILIMHBI COCTaBlIeHa B cOOTBETCTBUHU ¢ TpeboBanusmu GI'OC BO no
HaIpaBJICHUIO MOATOTOBKHU 10 HampasiaeHuto noarotosku 01.04.02 [Mpuknaanas maremaTuka
nH(popmaTuka.

PIT npencrasisier cob60i COBOKYIMHOCTh AUIAKTUYECKUX MAaTEPHAIIOB, HATIPABJICHHBIX Ha
pean3aluIo COJEPKATEIbHBIX, METOJUYECKUX Y OPTaHU3ALUOHHBIX YCIIOBUM MOJATOTOBKH 110
HarpasieHuto nmoarotoBku 01.04.02 IpuknagHas MmaTeMaTHka ¥ HHGOPMATHKA.

I[I/ICHI/IHJ'II/IHa ((HeﬁpOHHbIe CE€TH» OTHOCHUTCSA K (baKYHBTaTHBHOﬁ 4aCTu JUCHUIIIIMH yqe6Hor0
Ij1aHa.

Ounas u ouno-3a0uHas popmsl 00yUeHUs

TpynoeMKoCTh NUCHUIUIUHEL: 2 3.€./ 72 4.;

KOHTaKTHas padora:

3aHATUSA JEKUUOHHOTO THna — 20 u.,

3aHATHUS CEMUHAPCKOTO TUIa (1abopaTopHbie padoTsl) — 20 .,
KOHTPOJb CaMOCTOSATENbHOU paboThl — 0 4.,

WHas KOHTakTHas padora — 0 4.,

KOHTpOJIHpyeMas ucbMeHHas padora — 0 d.,

CP—-324,,

KOHTpOJb — 0 4.

KittoueBsie cioBa: MammHHOE 00y4eHNEe, HEMPOHHBIE CETH, KJIaCCU(PUKATOPHI, AaTACETHI.
Cocrasutens: Boponos BeeBonon AnekcanapoBuy, KaHIUAAT TEXHUUECKUX HAYK, TOLEHT.

1. Hesn u 3a1a4 JUCHUNTHHBI (MOIYJIsA)

W3yuenne qUCUMIUIMHBI HAPaBJICHO Ha (POPMHUPOBAHUE CIETYIOIMX KOMIETEHIIHI:

[Ipodeccruonanbhble:

- crocoOHOCTh pa3pabaThIBaTh U MPUMEHATh MaTEMATHYECKUE METO/IbI, CHCTEMHOE U
MPUKIIATHOE TPOrpaMMHOE OOecTieueHue /IS pelIeH sl 3a/1a4 HAy4HOH U MPOEKTHO-TEXHOJIOTMYECKON
nesitenbHOCTH (I1K-3).

[TokaszaTensiMu KOMIIETEHIIMA SABIISIFOTCSA:

3HQHUs — TIO OKOHYaHWM JIaHHOTO Kypca CTYAEHTBbl JOJDKHBI 3HaTh OCHOBBI METOJOJIOTHU
MaIIMHHOTO OOy4eHHs, MPUHIMIIBI BEIOOpa MOJAENH Ui pEelIeHrs KOHKPETHOW NMpUKIAJAHON 3ajauu,
HanOoJiee pacpoOCTpaHEHHbIE APXUTEKTYphl HEUPOHHBIX CeTed, MPUMEHSIEMbIX B MAIIMHHOM 3pEHHUH
1 00pabOTKe TEKCTOB HA €CTECTBEHHOM SI3bIKE, AJITOPUTMbI O0yUEHUSI HEMPOHHBIX CeTeH.

VMeHus — TO OKOHYaHHWU JIAHHOTO Kypca CTYAEHTbl JOJDKHBI HAyudUTbCS IPUMEHSATh
npeoOydyeHHbIe MOJIEIN HEHPOHHBIX ceTel U pelleHUs MPUKIAAHBIX 3ajjad, OTOMpaTh UCXOJHBIE
JTaHHbIe 17151 00y4eHHUs HEHPOHHBIX CeTel M AYMIMPUYECKU OIICHMBATh Ka4eCTBO /1aTaceTa, BHIOIHATh
000y4YeHHe COBPEMEHHBIX MO/IeNIel IITyOOKHX HEHPOHHBIX CETel ¢ yueToM TpeOOBaHHI MoA3aaayuu.

Ha8blK —  TIO OKOHYAHWU JIaHHOTO Kypca CTYAEHTHl JOJDKHBI 00J7aJaTh HaBbIKAMH
nporpamMmmupoBanus Ha s3bike Python 3 ¢ ucnonb3oBanueMm ¢peiimBopka PyTorch, pemenus
NPUKJIAJHBIX 33/1a4 00y4YeHUs] HeHPOHHBIX CETeH M MHTEPIIPETAL[H PE3YyIbTaTOB.
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2. O0beM JUCHUIIMHBI (MOAYJIs1) 1O BUAAM Y4eOHOI padoThl
Tabmuma 1. O6beM TUCHUIUTMHBI (MOTYJISI) 001asi TPYI0EMKOCTh: 2 3.€.
dopma 00ydeHUs: OYHAS M OYHO-3a09HAS

Bcero Pacnpenenenue
Bunaer yue6HOM paboThI 4acoB [0 CEeMEeCTpaM B yacax
I
OO01mast TpyA0€MKOCTh JUCIIUTLITNHBI 72 72
KonTakTHas pabora: 40 40
-Jlexuu (JI) 20 20
-IIpaktuueckue 3austus (113) - -
-Cemunapsi (C) - -
-JIaboparopnsie padoTs! (JIP) 20 20
-Nnuas xonraktHas padora (MKP) - -
-KonTpons camoctositensaoi padbots (KCP) - -
CamocrosrenpHas padora (CP) 32 32
Bun utoroBoro KoHTpOIIs 3a4eT 3a4UeT

3. Conep:xkanue TUCHUNIMHBI (MOAYJIs).
Tabnuna 2. Pacnipenenenue 4acoB Mo TeMaM | BHJIaM yueOHON paboThI

Howmep HaumenoBanue pasnenos O0Bem B yacax
paszaena Y TeM JTUCHUTUIMHBI (MOIYJIS) Bcero JI 113 C JIP CPu
Ap.
1 OCHOBHBIE IPUHLUIIBI 10 3 i i 3 4
MaIIMHHOTO O0Y4YeHHUs
) Mopnenu HeipoHa U QpyHKIMH 10 3 i i 3 4
aKTUBAllUU
3 [lepuentpoHbl 10 3 - - 3 4
4 [Taker PyTorch u PeMO3ATOPHH 10 3 i i 3 4
npeJo0yUYeHHBIX MOJIeneil
5 CBepTouHble HEHPOHHBIE CETH 8 2 - - 2 4
6 3anauu Kﬂaccvuq)mcaunn 2 ) ) i 5 4
M300pakeHUI
7 PexypeHTHBIE HEHPOHHBIE CETH 8 2 - - 2 4
3 3amaun 0OpabOTKU €CTECTBEHHBIX ] ) i i 5 4
SI3BIKOB
Wroro: 72 20 - - 20 32

4. CamocTosiTe1bHasi padoTa o0y4arommxcs.
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Ta6mmma 3. CoaepkaHue caMOCTOSITEIBHOM pabOThl 00YJarOIITUXCS

Ne Bua camocrositensHOM paboThI Pa3nensl i TeMbl dopma OTYETHOCTH
/T paboueii mporpamMmsI
1 Homamnrass padora OTHOCHTCS KO BCEM TeMaM Konx mporpamm,
paboueii mporpaMMbl pelIeHus 3a1aq
2 CaMOCTO’ITeHI’Hvoe YTCHHC Paznensr 5-8 Jloka Ha CEMHUHAPCKOM
HAyYHBIX CTaTel SAHSTHI

4.1. Tembl KYpCcOBBIX pa0doT (POEKTOB) UJIU CEMECTPOBBIX 3a1aHUil (He MPexyCMOTPEeHbI
Y4eOHBIM IUIAHOM).
He npeagycmotrpensl.

4.2. [lepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs Il CAMOCTOSAATeIbHOM PadoThI
00y4aK U XCS.

1. Cpena obnaunbix Berurcienuit Google Colab. https://colab.research.google.com/

2. Penosuropuit Kaggle. https://www.kaggle.com/

3. HuadopmanmoHHO-aHAIMTHYECKUH pecypce http://www.machinelearning.ru

Tabmuna 3.1. IlepedeHb coBpeMeHHBIX PO(YECCHOHATBHBIX 0a3 JaHHBIX ¥ WHPOPMAIMOHHBIX CIIPABOYHBIX
CUCTEM

Ne i/ Hanmenosauwne
1. ObC «Jlaap» www.e.lanbook.com
2 000 «Paxkrop ITmroc» (CIIC «Koucynsrant [lmoc») www.consultant.ru
3. Nature Journals https://www.nature.com/siteindex/ IlomHOTEKCTOBasA KOJUIEKIMS

xypHasoB Nature Publishing Group.

4. Springer Nature Experiments https://experiments.springernature.com/ Komekius
HAYYHBIX MPOTOKOJIOB M0 PA3TUYHBIM OTPACIsIM 3HaHUN

00O «Hayunas snexktponHas 6ubmmorekay (HOB) www.elibrary.ru
HexomMepueckoe mapTHEPCTBO «ACCOLMUPOBAHHbIE PETMOHANIbHbIE OMONIMOTEYHBIE
koHcopuuyMmb» (APBMKOH) http://arbicon.ru/services/

7. Hexommepueckoe mnapTHepcTBO «HanmoHANBHBINA 3IIEKTPOHHO-UH(POPMAIIMOHHBIN
koHcopuuym» (HOMKOH) www.neicon.ru
8. Web of Science https://apps.webofknowledge.com

S. YueOHOo-MeTOAUYeCKOe o0ecneyeHre JUCHMIIIMHBI (MOIYJIs1)
Ta6muma 4. OcHOBHAs TUTEpATypa

No HanmenoBanwne, Onbnuorpaguyeckoe Onucanme

/1

1. | bermxuo U., I'yndennoy 4., Kypsumas A. I'mybokoe o0ydenne //M.: JIMK-IIpecc. —
2018.

2. | Hukonenxo C., Kanypun A., Apxanrensckas E. ['my6okoe o6yuenue. Ilorpyxenue B Mup
HeliponHbIx cereld. CII6: [Tutep. — 2018.
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Tabmuua 5. JlonmonHuTenpHas auTEpaTypa

No HanmenoBanwue, Onbnuorpaguyeckoe Ornucanme
n/m

1. | Arrapsan Y. HeiipoHnHsle ceTu u rirybokoe oOyueHue: yueOHslil Kypc. Kues:
Huanextuka-Bumbsmc. 2020.

2. | BypxoB, A. MammnHaOe 00y4yenune 6e3 numHux cioB. CII6: ITurep. 2020.

3. | Xaikun, C. Heliponnsle ceTu: nonueli Kype. M.: Jlnanekruka, 2019.

4. | ®pancya . I'my6okoe oOyuenue Ha Python. — CII6: ITutep. 2018.

5. Kepon O. IIpuknagnoe mamuHHoe 00ydenue ¢ momoribio Scikit-Learn u TensorFlow:
KOHIICTIIIUH, MHCTPYMEHTHI M TEXHUKU /ISl CO3[IaHUS MHTEIUICKTYaJIbHBIX CUCTEM. M.
Jnanextuka. 2018.

6. | P.C.Carron, O.I'. bapro. O0yuenue ¢ nogkpennenueM. M.: bunom. Jlabopatopust
3Hanmi, 2017. 399 c.

7| ®opx, MapTus. ApXuUTeKTOps! HHTEIUIEKTa. Best mpaBia 00 MCKYCCTBEHHOM MHTEIUICKTE
ot ero cozaareneid. CII6: ITutep, 2020. 413 c.

g | @ocrep, daBun. I'enepatuBHoe rimydokoe o0ydeHue. TBopuyeckuil MoTeHIMaN HEHPOHHBIX
ceret. CII6: ITutep. 2020. 346 c.

9 | [oxoum I1. MckyccTBeHHBIN MHTEIUIEKT ¢ mpuMepamu Ha Python. M.: Jluanektuka, 2019.

10. | OmenssiHeHKo 1. DBonronnoHHbIe HelipoceTH Ha s3bike Python. M.: JIMK IIpecc, 2020.

11. | Harrepcon [Ix., ['u6con A. I'mybokoe oOydyenue ¢ Touku 3peHus npakruka. M.:JIMK
[Ipecc, 2018.

12. | Makmaxan b., Pao [I. 3nakomctBo ¢ PyTorch: rmy6okoe o6y4enue npu o6padoTke
ectectBeHHoro si3bika CII6.: [utep, 2020.

Tabnuna 6. Pecypcsl nH(bOpMaIlmOHHO-TEIEKOMMYHHUKAITMOHHOM ceTu «HTepHeT»

Ne Hassanue (agpec) pecypca
n/m
1. | Boponuos K. B. JIekuuu 1o HCKyCCTBEHHBIM HEHPOHHBIM CETSIM.
http://machinelearning.ru/wiki/images/c/cc/Voron-ML-NeuralNets.pdf
2. | 3anucu nexuuit Deep Learning School.
https://deepmipt.github.io/dIschl/
https://www.youtube.com/channel/UCFTNoZYjkg-3LZTHrHfV1nQ
3. | Kypc «Heliponnsie cetn»
https://stepik.org/course/401/
4. Caiit komnanuu DeepPavlov: https://deeppavlov.ai/
5. Penoszuropuit komnanuu Sberbank Al: https://github.com/sberbank-ai
6 Hemonctpauus BozmoxkHocTeit SOTA HelipoHHBIX ceTeid. ['eneparus poTtorpadmuii:
https://thispersondoesnotexist.com/
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7. Hemounctpanus BodmoxkHocteld SOTA HeMpoHHBIX ceTel. SHIeKc. ABTOMo3T
https://yandex.ru/autopoet

8. | Hdemoncrpanus BosmoxkHocrelt SOTA HelpoHHBIX ceTeid. I'enepanus 10roTumnos:
https://looka.com/logo-maker/

9| Hemoncrpanus Bo3moxuoctelr SOTA HeliponHbIX cerell. HanoxeHue cruneid Ha
n3zobpaxenue: https://deepart.io/

6. MeToguyeckne peKOMEHIANUM M0 JUCUUILIHHE (MOTYJII0)

MeToauueckue PE€KOMEHIAUHU MPpernoaaBaTe/ito

W3yuuB conmepkaHue y4eOHON MUCIUILIMHEIL, IIEIecO00pa3Ho pa3padoTaTh MAaTpHIly Hanbolee
IPEIIOYTUTENBHBIX METOAOB O0yueHUs: U GOpM CaMOCTOSTENbHON pabOThl CTYAEHTOB, aJ€KBATHBIX
BUJIaM JIEKLIMOHHBIX U CEMUHAPCKUX 3aHATHH.

Heob6xoaumo npenycMoTpeTh pa3BuTue GopM caMOCTOATENBbHON paboThI, BBIBOIS CTYICHTOB K
3aBEpIICHUIO H3y4YCHUs y4eOHOW IUCHMIUIMHBI Ha €€ BBICHIMA YpOBEHb. I[lo y4eGHOMY IUIaHy
MPEAYCMOTPEHO IPOBEACHUE PA3HOTO THUIIA 3aHITHIA.

By3oBckast nekuus — IJIaBHOE 3BEHO JUIAKTUYECKOro Iukia oOydeHus. EE nenp —
(OpMHUPOBAHUE y CTYACHTOB OPUEHTHUPOBOYHON OCHOBBI JUIsSl MOCJIEAYIOIIET0 YCBOCHMSI MaTepualia
METOJIOM CaMOCTOSITeNbHONM paboTbl. CoaepxkaHue JEKUUU JOJDKHO OTBEYaTh CIEIYHOIINM
JUAAKTHYECKUM TpeOOBaHUSAM:

- U3JI0KEHHUE MaTepuasia OT MPOCTOTO K CI0KHOMY;

— JIOTUYHOCTb, YETKOCTb U SICHOCTb B U3JI0’KEHUU MaTepuaa;

- BO3MOXXHOCTb MPOOJEMHOTO HW3JIOKEHHUS, IAUCKYCCUH, JIuajora ¢ LEeNbl0 aKTUBU3ALUU

JIeSITEIbBHOCTH CTYJIEHTOB;
- Omopa CMBICIIOBOM 4YacTW JIEKIIMM Ha TMOJUIMHHBIE (aKThl, COOBITHS, SIBJICHUS,
CTaTHUCTUYECKHUE JIaHHBIE;

- TecHasl CBfI3b TEOPETHUECKHUX IIOJIO)KEHUH U BBIBOJAOB C MPAaKTUKOW M Oynyen

npohecCuOHANBHOM e TENIbHOCTBIO CTYAEHTOB.

[IpenogaBarenp, YUTAIOMIMNA JIEKIIMOHHBIE KYypChl B BY3€, JOJDKEH 3HAaTh CYLIECTBYIOIIHME B
MeAarornyeckol Hayke M HCIOJb3yeMble Ha NPAKTHKE BapUaHTHI JEKIUH, MX IUAAKTHYECKHE U
BOCIHTBHIBAIOIIME BO3MOKHOCTH, a TAK)XKE X METOJAMUYECKOE MECTO B CTPYKTYpE Mpoliecca 00y4eHHUs.

Jlekuuu 4YuTaroTCsl C MCIOJB30BAHUEM HAIJIAIHBIX MOCOOUIN M 3JEKTPOHHBIX MpPE3eHTAlUM, C
IIPUMEHEHHEM COBPEMEHHBIX METOA0B 00y4eHHUs, CTUMYJIMPYIOIINX TO3HABATEIbHYIO aKTUBHOCTh. B
Hayaje KaXJ0ro MPakTUYECKOro 3aHATHUS IpernojaBaTeslb OpraHU3yeT MOBTOPEHHE HW3YYEHHOI'O Ha
JIEKIIMU MaTepuaia o KOHTPOJIbHBIM BOIPOCaM K JaHHOMY MPAKTUYECKOMY 3aHSTHIO, BCMOMUHAET CO
CTyJIEHTaMM TOHATHWHBIA anmnapar. [Ipy BOZHMKHOBEHWM 3aTPyJHEHHU y CTYIAEHTOB NPHU PEIICHUH
3aja4 IpernojaBaTelib MOoAPOOHO pazOupaeT KaXAbld IIar perieHus ¢ o0s3aTeNbHbIM BOBJICUYEHHUEM
CTYJEHTOB I'PYMIBI B IPOLECC OOCYKACHUSI aJTOPUTMa PELLIEHUS 3aJauu.

B ycnoBusx mnpeobragaroniero TEOpPeTHYEeCKOoro oOydeHHs 00s3aTeNbHBIM YCIOBUEM IS
dbopMUpOBaHUS YMEHHUW M HABBIKOB SBIISETCS YCBOCHHE TEOPETHYECKOro MaTepuaia, MOITOMY

7
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BOIIPOCHI KOHTPOJISI JOJDKHBI TIPOBEPATH TOT TEOPETUUECKUH MaTepHaj, CoJepKaHHEe KOTOPOTO
IPE/ICTaBICHO B KOHCIIEKTE JIGKLIUH U YKa3aHHOM juTeparype. [lepedens paccMaTpruBaeMbIX BOIIPOCOB
10 TeME IpernojaBaTesib GOPMHUPYET BO BPEMsI UTECHHS JICKIIUH.

[To ypoBHIO CIIOXKHOCTH MPEAYCMaTPUBAIOTCS CaMble Pa3JIMYHbIE BOMPOCHI, IPEANOIAraiole
BOCIIPOM3BECHNE U 3aKPEIUICHHE TEOPETUYECKOT0 MaTepHaia, IPOBEPKY €ro OCMBICICHUS, BOIIPOCH
Ha 00o0mienue, aHanu3 U cuHTe3 U Ap. O0s3aTeNnbHO MPeayCMaTPUBAIOTCS KOHTPOJIBHBIC BOIIPOCH! Ha
IPOBEPKY YCBOCHUS OIPECICHUI KITIOUEeBBIX MOHATHI, 3HaHNUE (DAaKTOB, TEOPH, KOHLIEIIINH, TO €CTh
BCETO TOTO, YTO OINPEEIISeT OCHOBHOE COIEPKAaHUE TEMBI.

Bompocel ¥ 3amaHuWs A0S KOHTPOJS JIOJDKHBI TIO3BOJIUTH CTYJACHTaM CaMOCTOSTEIBEHO
OIIPEICTINTh yYPOBEHb YCBOCHMs y4eOHOro Marepualia Mo TeMe, MPEICTaBICHHOIO B JIEKLIUH, Ha
NPaKTHYECKOM 3aHSATHH.

CemuHap HpOBOJIUTCS MO Y3JIOBBIM W Haubosiee CIOXKHBIM BOIIpocaM (TemaMm, paszenam)
yueOHo#l mporpaMMmbl. OH MOXeT ObITh MOCTPOCH Kak Ha Marepuaje OJHOM JIEKLMH, TaK M Ha
COZIep’)KaHUU OO030PHOM JIEKLMH, a TaKke IO ONpeAeTIEHHONM TeMe 0e3 YTEHHs IMpeaBapUTEIbHON
aekuuu. [naBHasgs W ompenensiomas OCOOCHHOCTh JIOOOT0 CeMHUHapa — HaJM4ue DIEMEHTOB
JMCKYCCUH, TPOOIEMHOCTH, THANIora MEKAY MPENojaBaTelieM U CTyICHTaMH U CAMHUMH CTYJICHTAMH.

[lpy mOArOTOBKE KIIACCHMYECKOTO CEMHHApa JKEIaTeNbHO TMPHUACPKUBATHCS CIEAYIOIIETO
aIrOpUTMA:

a) pazpabomra y4ebHOo-MemoouyecKo2o Mamepuaia.

- (opMynHpOBKa TEMBbI, COOTBETCTBYIOLIEH TPOrpamMMme;

- ompeneNieHue JUIaKTHYEeCKUX, BOCIUTHIBAIONNX U (POPMUPYIOIIMX LIeTIeH 3aHATHS;

— BBIOOp METOJIOB, IPUEMOB U CPEACTB O0yUYCHMS U1 IPOBEICHUS CEMUHAPA;

- noalop JUTepaTyphl IS IPETOAABATENS U CTYIEHTOB;

— TIpU HEOOXOJMMOCTH MPOBEACHUE KOHCYIbTALUN AJISl CTY/IEHTOB;

6) no02omosKka cmy0eHmos u npenooasamelis:

- COCTaBJIEHHE IUIaHa ceMUHapa u3 3-4 BONPOCOB;

- TpeAoCTaBIeHHE CTYACHTaM 4-5 1Hel JUIsl MOATOTOBKH K CEMUHApY;

- TpeAOCTaBICHME PEKOMEHJAIMil O TOCIeJOBaTeIIbHOCTH  HU3YyYEHHs]  JIUTEepaTyphl
(yueOHMKH, yueOHbIe TOCOOUs, 3aKOHBI M TIOCTaHOBIIEHHSI, PYKOBOJICTBA U MOJIOKEHUS, KOHCTIEKTHI
JeKIMHA, CTaThbH, CIPABOYHHMKH, HH(DOPMAIMOHHBIE COOPHUKM U OIOJJICTEHH, CTaTUCTHYECKUE
JTAaHHBIE U JIp.);

- cozgaHue Habopa HarJIsIHBIX TOCOOUH.

[ToxBos UTOTM CEMHHAPa, MOKHO MCIOJIb30BATh CIEAYIONIME KPUTEPUH (ITOKA3aTeIN) OLIEHKU

OTBETOB:

— TIOJHOTa U KOHKPETHOCTb OTBETA;

— TIOCJIEZIOBATENILHOCTD M JIOTHKA U3JI0KEHHUS;

—  CBSI3b TEOPETHUUECKUX MOJOKEHUN C MPAKTHUKOM;

-~ 000CHOBAaHHOCTH U JI0Ka3aTeIbHOCTh U3JIaraeMbIX MOJIOKEHHI;

- HaJM4ue KaYeCTBEHHBIX M KOJMUYECTBEHHBIX MOKa3aTeleH;
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HaJIM4Hue I/IJ'IJ'IIOCTpaHI/Iﬁ K OTBETaM B BUAC UCTOPHUYCCKUX (baKTOB, IIPUMEPOB U IIP.;

YPOBEHB KYJIbTYphI peUH;

HCITIOJIBb30BaHHUEC HArJIsIAHbBIX mocoOuii u T.1.
B KOHIC CCMHHApa PCEKOMCHIAYCTCA JaTb OHLCHKY BCEro CCMHUHAPCKOI'O 3aHATUA, 06paTI/IB
0c000e BHUMAaHHE Ha CIICAYIOIUE aClICKThI:

Ka4eCcTBO MOAIOTOBKH;

— CTeleHb YCBOEHUS 3HAHMH;

— aKTHBHOCTb;

— TOJIOKUTENbHBIE CTOPOHBI B pab0OTE CTYJCHTOB;

— IICHHBIE U KOHCTPYKTHBHBIC NPEI0KECHUS;

— HEJIOCTaTKU B paboTe CTYJCHTOB;

- 33/1a4M U IYTH YCTPAHEHUS HEOCTATKOB.

[Ipu mpoBeneHMH aTTecTalMM CTYAEHTOB Ba)KHO BCErJa MOMHUTh, YTO CUCTEMATHYHOCTb,
00BEKTUBHOCTb, apIyMEHTHPOBAHHOCTh — IJIABHBIE NMPHUHIMIIBI, HA KOTOPbIX OCHOBaHbl KOHTPOJIb U
OLIEHKA 3HaHUN CTYJEHTOB. 3HaHUE KPUTEPUEB OLICHKHM 3HAHWN 00s3aTeabHO JUIS IpenojaBaTess U
CTY/CHTA.

MeToanyeckue yKazaHusi CTyAeHTAM N0 JUCHMILIHHE

[IpodeccronanbHast HIOArOTOBKA B COBPEMEHHBIX By3aX CTPOUTCS IO MPHUHIIUITY «OT TEOPUH K
MpPaKTHUKE», 4TO co3jlaeT 0a3y ans (OpMUPOBAHMS YMEHMH W BiIaJeHUN (HAaBBIKOB) Ha OCHOBE
YCBOEHHUS TEOpeTHYEeCKoro Marepuana. VMIMEHHO mOo3TOMYy cleAayeT o0coboe BHUMAHHUE YIENATh
KaueCTBY YCBOCHHUS TEOPETUUECKOI0 MaTepuaia.

N3ydyeHne OUCHUIUIMHBI MpeaycMaTpUBaeT JICKIMOHHBbIE M MPAKTUUYECKHUE 3aHITHs, a TaKKe
CaMoOCTOSITENbHYIO paboTy. M3ydeHne Kypca 3aBepiiaeTcsl IPOMEKYTOUHON aTTecTaluei. Y crenHoe
U3y4eHHE Kypca TpeOyeT MOCEUIeHMs JIEeKIUi, aKTUBHOM pabOThl Ha MPAKTUYECKUX 3aHATHSX,
BBITIOJIHEHHS BCEX YUCOHBIX 3aJJaHU, 03HAKOMJICHUS C OCHOBHOW M JIOTIOJHUTEIBHOM JIUTEPATypOH.

Henbp nexuun — (HopMHUpPOBAHHE OPUEHTHUPOBOYHON OCHOBBI JJISi MOCJTENYIOIIETO YCBOCHHUS
CTyIeHTaMH yudeOHoro Matepuaina. Jleknuss B Tmpolecce HW3Y4eHMs] JUCIHUIUIMHBI IO3BOJISET
MPEJICTaBUTh CTYAEHTY HOBBIM y4eOHBIH Marepuall, pa3bsCHUTh TE€MbI, TPYAHbIE Uil MOHUMAHMUS,
CUCTEeMAaTHU3UpPOBaTh y4YEOHBIH MaTepual, COPUEHTHUPOBATh B CTPYKTYpE U COJEp)KaHUU y4yeOHOro
npoiiecca.

B xonme nexkuuili mpernojaBaTenb H3JaraeT U pa3bsCHSIET OCHOBHBIE, Hauboyiee CIOXKHbBIE
MOHATHUSL TEMbl, a TakKXKe CBA3aHHBbIE C HEW TEOpEeTHYECKHME W MpaKTUYeCKHe MIpoOJieMbl, IaeT
PEKOMEHIallMK JJIs1 IPAKTUYECKOTO 3aHATUS M YKa3aHUsI JIJIsl BBINIOJIHEHUS CAMOCTOSITENIbHOM paboTHI.

B xoze neknMOHHBIX 3aHATUH o0OydaromeMycsi HeoOXOIUMO BECTH KOHCIEKTHPOBAHUE
yuebHoro wmarepuana. OOpamaTh BHHMaHu€ Ha KaTeropuu, (GOpMYJIHUPOBKH, PpPacKpbIBArOIINE
coJiep’KaHue U3y4aeMoU TUCIUIUINHBI, HayYHbI€ BHIBOJIBI U MPAKTUYECKUE PEKOMEH JAIIIH.

Matepran KaxJIoll JEKUUH JODKEH ObITh MpopabdoTaH: JOKHBI OBITH  BbIAENEHBI
ornpezeneHus, NoHATUs. JlomkHa ObITh YCBOGHA JIOTHYECKAsl CBSI3b DJIEMEHTOB M3y4YE€HHOTO MaTepHara.
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[Ipn mapamnenbHON paboTe ¢ y4eOHOM JUTEpaTypoil HEO0OXOIUMO KOHCIIEKTHPOBAThH
npopalaTeiBacMblii MaTepuaji. Bce HEMOHATHbIE MOMEHTHI CIIEIyeT O0O0s3aTeIbHO pa3o0parh ¢
IperojaBaTesieM Ha 3aHsATHH Wik B pamkax CP.

[ToaroToBKa K JICKIIUU 3aKIFOYACTCSA B CICAYIOMIEM: MPOYUTANTE YICOHBIH MaTEpHUas IO TeMe
JCKIIMM B YYeOHUKAX M Y4YEOHBIX IMOCOOMSX, YSACHHUTE MECTO H3y4aeMOW TEMbl B CBOCH
po(heCCHOHAILHOM TMOJATOTOBKE, BBIMUIIUTE OCHOBHBIC TEPMHHBI, YSICHHTE, Kakue Yy4cOHBIC
9JIEMEHTBI OCTAJUCh JUIS BaC HESICHBIMH, 3alUIIUTE BOMIPOCHI, KOTOPHIC BBl 3aJIaJUTE JICKTOPY Ha
JIEKIUH.

[Ipaktnyeckoe 3aHsTHe — (¢dopMa OpraHM3alMU OOYYCHHUs, KOTOpas HampaBjcHa Ha
(dbopMHpOBaHHE TPAKTHYECKHMX YMCHUW M HABBIKOB W SBISICTCS CBS3YIOIIUM 3BCHOM MEXIY
CaMOCTOSITEIIbHBIM TEOPETHUECKUM OCBOCHHEM CTYJICHTaMHU YUEOHOH IUCHIUIUIMHBI U TPUMCHEHUEM
ec TMOJIOKEHWH Ha mpaktuke. [IpakThdyeckoe 3aHATHE TMO3BOJSET pPa3BUTh Y CTYACHTOB
npoECCHOHATIBHYIO KYJIBTYPY M TPO(PECCHOHATbHYI0 KOMMYHHKaIMiO. [IpernogaBarens B 3TOM
cilydae SIBIISICTCSI KOOPAUHATOPOM OOCYXKICHHUU TPEIIOKCHHBIX MPAKTUYCCKUX 33JJaHHUM, TTOATOTOBKA
KOTOPBIX sBJIsIETCSl 00si3aTebHON. [lo3TOMy Tema, NpakTH4YecKue 3aJaHusi U OCHOBHBIC MCTOYHHKH
0OCYXJIEHUs] TpeUIaraloTcs CTyIeHTaM 3apaHee. Llenmu oOCyXJeHWS W BBINOJHEHHS 3aJaHui
HampaBJIeHbl Ha (OPMHPOBAHWE 3HAHMW, YMEHHH W HABBIKOB NPOPECCHOHAIBHON IOJIEMUKH |
dopmupoBaHue KOMIIETeHIIMHA. Ha 3Tame NOArOTOBKM JIOMHUHHPYET CaMOCTOSITeNbHas paboTa
CTYJEHTOB MO PEIICHHI0 MPOoOJieM W 3a/laHui, a B MPOIECCEe 3aHIATHS UIET aKTUBHOE OOCYXKICHHE,
JUCKYCCMM W BBICTYIUICHHSI CTYJCHTOB, TJI€ OHH IIOJ PYKOBOJCTBOM TpENOJaBaTeisl JeNIatoT
00001IaroIIMe BEIBOJIBI U 3aKITIOYCHUS.

3Has TeMy MPAKTUYECKOTO 3aHATHS, HEOOXOTUMO TOTOBHTBCS K HEMY 3a0J1arOBpEeMEHHO:
YUTATh PEKOMEHJIOBAHHYIO W JIOTIOJIHUTEIIBHYIO JIUTEPATypy, KOHCIEKT JICKIHUH, METOIMYECKUEC
yKa3aHMs K TMPaKTUYECKUM 3aHITHSM, CTPYKTYPHPOBATh MaTEpUal, COCTABIAThH CIOBapbh TEPMHHOB,
OTBEYaTh Ha KOHTPOJBHBIC BOMPOCHI, pElIaTh CHTYallMOHHBIC 3aqauyd W T.M. Ha mpakTudeckom
3aHATUU BBl MOJXETE TMOJYYUTh KOHCYJIBTAIMIO TPEIOAaBaTeNs 1O JO00OMY y4eOHOMY BOMPOCY
M3y4aeMOU TEMBI.

ITox camocToATenbHONM pabOTOl CTYJEHTOB MOHUMAIOT YYEOHYIO NESTENbHOCTh CTYJIEHTOB,
KOTOpasi OpraHu30BaHa IMPernoaBaTeNiIMU, HO OCYIIECTBISIETCS CTYIAEHTOM 0e3 HemoCpEeICTBEHHOTO
y4acTHs TMpPErojaBaTeliss B y4eOHOU JCATEIbHOCTH CTYACHTa. Bce BUABI CaMOCTOSTEIBLHOW pabOTHI
CTYJICHTOB TIO JUCIUIUIMHE TPEACTaBICHbI B (OHJIC OLECHOYHBIX CpeACTB. UeTkas opraHu3arius
CaMOCTOSITENILHOM ~ paboOThl  CTYACHTOB JenaeT ee dpQeKkTuBHOH. ITo  obecrneuynuBaeTcs
NPEJOCTABIICHUEM CTYJCHTaM: y4eOHBIX M Y4eOHO-METOIUYECKUX MMOCOOMI; TEMAaTHUYECKUX IJIAaHOB
JICKIIW, MPAKTHUYECKUX 3aHATHH, 0Opa3IOB KOHTPOJBHBIX pabOT, TECTOB, KEHCOB W Jp.; MEPEUHS
3HAHUU U YMEHHI, KOTOPBIMH OHH JIOJDKHBI OBJIAJICTh NPU M3YYCHUH JUCIUIUINHBI;, WHPOPMAIIUU O
nporenype Clavyd 3aueta W 9k3aMeHa W Jp. OTBETHI TNPEACTABISAIOTCS B MHCbMEHHOH (opme
(TeyaTHOM, HEMOCPEICTBEHHO MPETNOIABATEINI0, UK YJICKTPOHHOMN).

CamocrosTenbHas paboTa CTYACHTa SIBJISETCS OCHOBHBIM CPEICTBOM OBJIAJICHUS Y4EOHBIM
MaTepuajIoM BO BpeMs, CBOOOJHOE OT 0Os3aTeNbHBIX yueOHBIX 3aHATHH. OHa BKJIIOYAaeT B cels
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BBITIOJIHEHHE PA3JIMYHOTO PoJia 3aJaHWi, KOTOPhIE OPUEHTHPOBAHBI Ha Oojiee TIyOOKOE YCBOCHHE
Marepuana u3y4aemMod aucHuIuMHbL [lo  Kakmol Teme y4eOHOW NHUCHMIUIMHBI CTYACHTaM
MpeiaracTcs IepeueHb 3aaHUi I CAaMOCTOSITEIIbHOM PaOOTHI.

K BbeImosHEeHWIO 3amaHUN  JUIsI  CAaMOCTOSTEIBHON pPabOThl MPEIBSABISIOTCS CIEIYIONINE
TpeOOBaHMS: 3aJlaHUs JOJKHBI UCIIOHATHCSA CaAaMOCTOSATEIBLHO M MPEICTABIATHCS B YCTAHOBJICHHBIN
CpPOK, a TaK)e€ COOTBETCTBOBATh YCTAHOBJIICHHBIM TpeOoBaHUsAM 10 odopmieHno. CTyneHTam
CJIeIyeT: PYKOBOJICTBOBATHCS TparKOM CaMOCTOATENIbHOW paOOThI, BBIMOJIHATH BCE ILIAHOBBIC
3aJlaHMsl, BBIJaBaeMbIe MpENoAaBaTeieM Il CaMOCTOSITEIBLHOTO BBIMOJHEHUs, W pa3duparh Ha
CEMHHapax M KOHCYIbTAlUAX HESICHbIE BOMPOCH; MPHU IMOATOTOBKE K H3K3aMEHy MapaljieIbHO
npopabaTeiBaTh COOTBETCTBYIOIIME TEOPETUYECKHE W TMPAKTHUYECKHUE pa3Aenbl AUCIUILTUHBL,
bukcupys HesICHbIE MOMEHTBHI JJIsl UX 00CYKIEHUSI Ha KOHCYIIbTAIlUU C MPENOJaBaTEIIEM.

CamocrtosiTenbHast ~ paboTa  CTYIEHTOB SIBIISIETCS 00s13aTeNIbHBIM KOMITOHEHTOM
00pa3oBaTeNbHOTO Mpollecca, TaK Kak OHA 00eCTeunBaeT 3aKperieHue Mody4aeMblX Ha JIEKIIMOHHBIX
3aHATUAX 3HAHWM TyTeM NPUOOPETeHHs] HABBIKOB OCMBICICHUS M PACIIMPEHHS] WX COJEp)KaHUf,
HABBIKOB PEIICHMs aKTyaJbHBIX MpoOieM (OpMUPOBAHUS OOLIEKYIbTYPHBIX U MPOo(decCHOHATbHBIX
KOMIIETEHIIN, Hay4YHO-UCCIIEeI0BATEIbCKON e TEIbHOCTH, IMOJATOTOBKH K CEMHUHApaMm, 1abopaTopHbIM
paboTraM, c1aue 3a4€TOB M SK3aMCHOB.

[ToaroroBka K MPOMEKYTOUHOH aTTecTaluy BeAETCS HA OCHOBE IMOJYYEHHOTO JICKIIMOHHOTO
MaTepuaia U PEeKOMEHIOBAHHOW TUTEpPaTyphbl, OCMBICICHHS PAaOOTHl HAa MPAKTHYECKUX 3aHITHUAX WU
CaMOCTOSITENILHOM pabOTHI.

7. ObecnieyeHue 00pa3oBaTEJbLHOIO MPOLECCa S JTHI C OTPAHUYCHHBIMH
BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJIU/I0B

B xone peanmuzarnuu AMCIHUIUIMHBI HMCIIOJIB3YIOTCS CIEIYIONIUE JOMOTHUTEIBHBIE METOJIbI
00y4eHUs, TEKYIIETO KOHTPOJS YCIEBAEMOCTH M TPOMEKYTOYHOM aTrTecTalvi OOydYalolmuXxcs B
3aBUCHMOCTH OT UX UHIUBUIYATbHBIX OCOOCHHOCTEH:

® IS CHEMNBIX U CIIA00BUIAAIINX:

- JIEKIIMH 0POPMIIIOTCS B BHJI€ SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO KOMIIBIOTEpa
CO CIEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CTIEUeHUEM;

- MMAUCHMEHHBIE 33/IaHUS BHITIONHSIOTCA HA KOMIBIOTEPE CO CIENHUATN3UPOBAHHBIM MPOTPAMMHBIM
obecrneyeHrneM, WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsi MHIMBUyalbHOE paBHOMEpHOE ocBetleHue He menee 300 mokc;

- JI7Is1 BBITIOJIHEHUS 3a/1aHUS TIPU HEOOXOAUMOCTH TPEOCTABISETCS YBEIMUUBAIOIIEE YCTPOMCTBO;
BO3MOXKHO TaKKe UCIIOJIb30BaHHE COOCTBEHHBIX YBEIUUHBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIIOTCS YBEIMUEHHBIM IPU(TOM;

- 9K3aMeH M 3a4€T MPOBOAATCA B YCTHOW (hopMe WM BBIONHSIOTCA B MUCHMEHHOW (opme Ha
KOMIIBIOTEPE.

® UM I'TyXux U CJ'I3.6OCJ'IBIIJ_IaI_I_[I/IXI
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- Jekuuu oQOopMISIOTCS B BHUAE DJIEKTPOHHOIO JIOKYMEHTa, JIMOO MpenocTaBiseTcs
3BYKOYCHJIMBAIOIIAs anapaTypa UHANBUYAIbHOTO MT0JIb30BaHMS;

- IUCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS HA KOMIIBIOTEPE B IMCbMEHHOU (opMe;

- 9K3aMeH M 3a4€T NPOBOJATCS B MUCbMEHHOW (hOpME Ha KOMIIBIOTEPE; BO3MOXKHO MPOBEICHUE B
(dopme TecTUpOBaHUS.

e JUIsl JIUL C HAPYILIEHUSIMH OINIOPHO-/IBUTATEIBHOTO anmnapaTra:

- JIEKUUU OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA, JOCTYIHOIO C MMOMOIIBIO KOMITBIOTEPA
CO CIIEMAIM3UPOBAHHBIM [IPOIrPAMMHBIM 00€CTIEUEHUEM;

- MMACbMEHHBIE 3a/1aHUS BBIIOJHAIOTCA HAa KOMIBIOTEPE CO CIELHUAIN3UPOBAHHBIM MPOTrPaMMHBIM
00ecCIcYCHHEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOH (pOpMe WIIM BBIOJHSIOTCS B MUCHBMEHHOW (hopme Ha
KOMIIBIOTEPE.

[Ipu HEOOXOIMMOCTH NPEyCMaTPUBAETCS YBEIMUEHUE BPEMEHH IS [TOATOTOBKH OTBETA.

[Iponienypa mpoBeaeHUsT MPOMEKYTOYHOM aTrTecTanuu AJisi 00YJaIOIIMXCsl YCTAaHABIMBACTCS C
y4€TOM UX MHAMBHUAYAJIbHBIX ICUXOPU3NYECKUX ocoOeHHOCTeN. [IpoMekyTouHas arrecTalus MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

IIpy mnpoBeneHuMM NpOLEAYpbl OLIEHUMBAaHUS pPE3YJIbTAaTOB OOy4YEHHUS IpeayCcMaTpuBaeTcs
MCIIOJIb30BaHUE TEXHUUECKHUX CPEICTB, HEOOXOIUMBIX B CBS3M C MHIUBUAYAJIbHBIMU OCOOCHHOCTSIMU
oOyyaronuxcsi. OTH CpeACTBAa MOTYT OBbITb HNPEJOCTABIEHbl YHHUBEPCUTETOM, WJIM MOTYT
HCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUUECKHUE CPEICTBA.

[IpoBenenue mporenypbl OLICHUBAHUS PE3YJAbTaTOB OOYUYEHHS JOIMYCKAETCsl C MCIOJIb30BaHUEM
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH.

ObecnieunBaercss OCTYNl K HHQOPMAIMOHHBIM U OubnHorpaduyeckuMm pecypcam B CETH
WuTepHer uis kaxaoro odyyarolerocs B popmax, aJanTUPOBAHHBIX K OTPAaHUUYEHUSIM UX 37J0POBbS U
BOCHPUATHS UH(POPMALIUU:

® IS CHEMNBIX U CIA00BUAAIINX:

- B IEYaTHON (pOopMe yBETMUEHHBIM HIPUPTOM;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina.

® Ui TIIYXHX U CIa0OCIHbIIIAIINX:

- B Ie4aTHou (opme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

e IS 0O0YYarOIIMXCS C HApYLIEHUSIMU ONOPHO-/IBUTaTEILHOTO anmapara:
- B IeyaTHOH popme;

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina.

VYyeOHble ayTUTOPUM JAJs BCEX BHUAOB KOHTAaKTHOM M CaMOCTOSITEIbHOM palboThl, HaydHas
O6ubnuoTeka M WHBIE TOMEUIEHHs s OOydYeHHs] OCHAIIEHBI CIEeHUAIbHBIM O0OpYAOBaHUEM U
y4eOHBIMH MECTaMU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHHUSI.
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8. MaTtepuajibHO-TeXHHYECKOE oDecriedeHne JUCHUMINHBI (MOYJIsl).
JleknioHHBIE ~ 3aHATHS ~ MPOBOAATCS B JIGKIIMOHHOM  ayAWTOPHUH,  OCHAIIEHHOW

MPE3CHTALIMOHHOW TEXHUKOM (MPOEKTOp, OHKpaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM
nporpamubiM  obecnieuenuem (LibreOffice, Microsoft Office 2010 Russian Academic OPEN,
Microsoft Office Professional Plus 2010 Russian Academic OPEN).

JlaGopaTopHble 3aHATHS HPOBOJATCS B ayIWTOPHH, pacuMTaHHOM Ha 15 paboumx Mmecr,
OCHAIIEHHOW TEPCOHAJIBHBIMU KOMITBIOTEPAMH C YCTAHOBJICHHBIM IPOTPAaMHBIM O0€CIeYeHuEM
(Lazarus, Eclipse, NetBeans, Visual Studio, PyCharm, IntelliJ Idea) u BbIxogoM B MHTEpHET.

['pynoBble (MHAMBUAYaAJIbHBIE) KOHCYIbTAIlMM MPOBOISATCS B ayIWTOPUU, OCHAMIEHHOM
MEePCOHAIBHBIMU KOMIIBIOTEPAMH C YCTaHOBJIEHHBIM IporpaMHbIiM obecrieuenueM (Lazarus, Eclipse,
NetBeans, Visual Studio, PyCharm, IntelliJ Idea).

Texymuii KOHTPOJIb, MPOMEXKYTOUHAsl aTECTAalMsl MPOBOJATCS B ayJUTOPUHU, OCHAIIEHHOM
NEPCOHATBHBIMA KOMITBIOTEPAMHU C YCTAaHOBJICHHBIM NIporpaMHbiM obecnieueHuem (Lazarus, Eclipse,
NetBeans, Visual Studio, PyCharm, IntelliJ Idea).

CamocrosTenpHass paboTa MPOBOAMTCS B KaOMHETE /IS CAMOCTOSITENIbHOW paloThl,
OCHAIIEHHOW KOMITBIOTEPHOM TEXHUKOM C BO3MOXXHOCTBIKO TMOJAKIIOYEHMS K ceTu «VHTepHeT»,
MPOrPaMMOI SKPAaHHOTO YBEJIMUYEHUS U 00ECIIEYeHHBIH JOCTYIIOM B AJIEKTPOHHYIO MH()OPMALIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.

IIporpammHoe o0ecrieueHre peKOMEHA0BAHHOE /ISl HCNOJIb30BaHus B AI'Y

OmnepanoHHbIE CUCTEMBI, TAKHE KaK:

1. Ubuntu (https://ubuntu.com/download),
2. Microsoft Windows 2000 Server CAL Russian,
3. Microsoft Win Starter 7 Russian Academic OPEN.

Bpay3sepsl nocneaHe Bepcuu, Takue Kak:

1. Google Chrome (https://www.google.com/chrome),

2. Mozilla Firefox(https://www.mozilla.org/ru/firefox/new/)
BusyanbHbie cpelibl MpOrpaMMHUPOBAHUS, TAKHE KaK:

1. Lazarus (https://www.lazarus-ide.org/index.php?page=downloads),
Eclipse (https://www.eclipse.org/downloads/),
NetBeans (https://netbeans.apache.org/download/index.html),
Visual Studio (https://visualstudio.microsoft.com),
PyCharm (https://www.jetbrains.com/ru-ru/pycharm/download/),
6. IntelliJ Idea (https://www.jetbrains.com/ru-ru/idea/download).

Al o

[TakeTpl OQUCHBIX MIPUIIOKCHHI, TAKHE KaK:

1. LibreOffice (https://www.libreoffice.org/download/download),

2. Microsoft Office 2010 Russian Academic OPEN,

3. Microsoft Office Professional Plus 2010 Russian Academic OPEN.
TekcToBBIE peJaKTOPhI, TAKHE KaK:

1. Notepad++ (https://notepad-plus-plus.org/downloads),

2. Latex (https://www.latex-project.org/get/).
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I'padpmueckuii 3D maker Blender (https://www.blender.org/download).
PactoBsrii rpaduuaeckuii penakrop GIMP (https://www.gimp.org/downloads).

Bexkropnsiii rpaduueckuii penaktop Inkscape (https://inkscape.org/release/inkscape-1.0.2).
CucteMsl yrpaBiieHus: 0a3aMu IaHHBIX, TAKUE KaK:

1. MySQL (https://www.oracle.com/ru/mysql/),

2. PostgreSQL (https://www.postgresql.org/download).

[Taket MPUKJIIATHBIX MaTeMaTHYECKHUX porpamm Scilab
(https://www.scilab.org/download/6.1.0).
JuctpuOyTun SI3BIKOB POrPaMMHUPOBAHHUS Anaconda

(https://www.anaconda.com/products/individual#Downloads).
Ha6op kommnstopoB GCC 7.4.0 (https://ubuntu.com/download).
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9. JIucTt perucTtpanuu u3MeHeHU

Howmep Howmepa nuctos OcHoBanHue Hata
U3MEHE AU BHCCCHUA Iloanuck Pactmdposka Jlara BBEJICHUS
s, | 38MEHEHH | HOBBIX | QHHYJMPO |  m3MeHenus HomHCH Y —
BIX BaHHBIX
1. 5,13, 14 [IpuBencnne Boponos B.A.
B
COOTBETCTBH
e BrOC Ases M.B. 16.03.21 16.03.21

=
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