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peanu3yeMbIX OCHOBHBIX MPO(ECCHOHATBHBIX 00pa30BaTENbHBIX MPOrpaMM BBICHIET0 OOpa3oBaHUS IO
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1. MECTO JUCHUILIMHBI (MOYJISI) B CTPYKTYPE OIOII BO:

Hacrosmas nucruruiiHa BKITIOYeHa B yaeOHbIN TutaH 1o HanpasieHuto 02.03.02 dynnameHTamsHas
uHpOpMaTHKa 1 HHPOPMALMOHHBIE TEXHOJIOTHH, Tpod b [IporpaMMHas nHXeHepusi B HICKYCCTBEHHOM

HHTCJIJICKTC U BXOJHUT B

Yacts, hopMupyemasi yuacTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUH bioka 1.
JucuummHa uzydaercs Ha 3 Kypce B 5 ceMecTpe.

2. HEJIU U 3AJJAYHA JUCHHUTIIJINHBI:
[ens oOyuenust chopMupoBaTh 0a30BbIC 3HAHUS (OCHOBHBIE TIOHITHS, METOJIBI M AJITOPUTMBI MAIITHHHOTO
o0yueHust) B obnact MalimHHOTO 00y4eHHUs U sI3bIKa IporpaMMmupoBanus Python.

3agaun

npuoOpeTeHne 3HaHU| ¥ yMEHUI 110 MPUMEHEHUIO HOBEHIINX TEXHOJIOTHH B 00JaCTH aHaIn3a TaHHBIX
JUI MallMHHOTO 00Y4YeHHUs IPU IOCTPOSHUH alllIPOKCUMAIIMOHHBIX MOJIENIEN B pa3IMUHBIX
HaIlpaBJICHUX, CBI3aHHBIX C MAIIMHHBIM 3peHueM (computer vision, CV), 00pabOTKO# eCTeCTBEHHOTO

A3bIKa U JPYTUX.

3. PE3YJIBTATHI OBYYEHMUS 11O JUCHUIIJIMHE (MOAYJIIO):

I[nanupyemble pe3yabTaThl 00yYeHUs MO TUCHUILINHE (MOTYJII0)

COZ[Cp)KaHI/Ie 1 KOJ KOMIICTCHIIUH.

Nuaukartop (moka3arteiib)
JOCTHKEHHUSI KOMIIeTEeH U

InanupyemMbie pe3yJibTaThI
00yuyeHus 1Mo

TUCHUILIAHE, CONMPS:KEHHBIE C
WHIUKATOPAMH

JOCTHKEHHS] KOMTIeTeH Mt

[TK-4. Criocoben pazpabaTbiBaTh
Y IPUMEHSITH METOIbI
MAaIIMHHOTO O0Y4YeHUs s
pemieHus 3a1a4d

[IK-4.1. ITlpoBoauT ananus
TpeOOBaHUI U ONpeLIsIeT
HEO0OXOIUMBIE KJIACCHI 3a/1a4
MaIIuHHOTO O0YJICHHS

[1IK-4.2. Onpenenser MeTpuKu
OLICHKH PEe3yJIbTaTOB
MOJICITUPOBAHMS U KPUTEPUU
KayecTBa MOCTPOSHHBIX MOJIesIen
[1K-4.3. IlpuaumMaeT yyactue B
OIICHKE, BEIOOPE U TIPH
HE00X0IMMOCTH pa3paboTke
METOJIOB MAIIUHHOTO 00Y4YEeHHUSI

3HaTh:

OCHOBHBIE MTPUHITUTIBI PEIICHUS
3a/1a4 MalTUHHOTO OO0YYCHHUS U
aHaJM3a JaHHBIX

YMers:

CO3/1aBaTh aJITOPUTMHUYECKHE
MOJIEJH THITOBBIX 337134,
POBOJIUTH CHEIM(PUKALINIO
3a/1a4M, peaTN30BbIBATh
IpOTrpaMMBbl Ha
AITOPUTMHYECKUX S3bIKAX
BBICOKOTO YPOBHS,
MHTEPIIPETHPOBATH
NOJIyYECHHBIE PE3YIbTAThI

Bnanets:

IMOHUMAaHHEM METOJIOB
MOCTPOEHUS MAILIUHHOTO
00yJeHUs U aHAIM3a JaHHBIX

4. O6beM TUCIUIUTHHBI (MOAYJIS1) COCTABISET 4 3.€., B TOM YHCIIe 72 aKaJIeMHUYECKHX 9acOB, OTBEICHHBIX

Ha KOHTAKTHYIO pPaboTy oOy4aromuxcs C

npenoaaBaTciicMm,

CaMOCTOSITEIIbHYIO padoTy 00yJaromuxcsl.

72 akageMHUYECKMX YacoB Ha




5. COAEP KAHUE JUCIUIIVIMHBI MOAYJIsA), CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMAYECKHX YACOB ¥ BU/Ibl YUEBHBIX 3AHATUI

5.1. CTpykTypa AucHUIIMHBI (MOAYJIs) O TeMaM (pa3aejiaM) ¢ YKa3aHHeM OTBEeIeHHOI0 HA HUX
KOJIMYeCTBA aKaJeMHYeCKHUX YaCcOB U BU/bI Y4eOHbIX 3aHATHII (B CTPOTOM COOTBETCTBHUH C
Y4eOHBIM IJIAHOM)

5 ceMectp
HanmeHnoBaHue pa3ie/ioB U TeM HomuHnanbHbIe TPyA03aTpaTHI
AMCHUIJIMHBI (MO1YJIs1), o0yuaronierocsi
KonTakTHas padora 2 =
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Tema 1. TepmuHonorus 2 2 2 6 TECTUPO
BaHHE
Tema 2. [JocTaHOBKa OCHOBHBIX 2 2 6 10 TECTHPO
3a/1a4 BaHUE
Tema 3. MaTremaTuka B MalllMHHOM | 2 2 6 10 TECTHPO
o0ydeHuu: KpaTkui 0030p BaHUE
Tema 4. OnTuMu3anus 2 2 6 10 TECTHPO
BaHUE
Tema 5. Merpuueckue anroputmel | 4 4 8 16 TECTHPO
BaHUE
Tema 6. JInunelinbie METOIBI 4 4 8 16 TECTUPO
BaHHE
Tema 7. JlepeBbs peLICHUN. 2 2 2 6 TECTUPO
BaHHE
Tema 8. KoHTposb kauecTBa u 4 4 6 14 TECTHPO
BBIOOP MOJIEIH BaHUE
Tema 9. AHcamOnupoBaHue B 2 2 6 10 TECTHUPO
MaIIMHHOM O00yYeHUU BaHUE
Tema 10. MeToasl, ocHOBaHHBIC Ha | 4 4 6 14 TECTHPO
JIepEBBSIX: CIIy4aifHBIN Jiec, OyCTHHT BaHUE
Tema 11. Benecnue B 4 4 8 16 TECTHPO
PEKOMEHIaTEebHBIE CUCTEMBI BaHUE
Tema 12. C10XHOCTb aNITOPUTMOB, | 4 4 8 16 TECTHPO
nepeoOydeHne, CMENICHUE U BaHUE
paszbpoc
[IpomexxyTounas arrecrarus HK3aMEH




(9K3aMeH)

Hroro

36

36 72 144 —

5.2. Conep:xanue pa3ienoB (TeM) TUCHUILINHBI

5 ceMecTp

Ne /i HaumenoBanue pa3zienoB (Tem) Copep:xanne pa3aenoB (TeM) AUCIUTLIIH
JICIUTLIAHBI

1. Tema 1. TepmuHonorus Hayka o nannbix (Data Sciense)

Craructuka (Statistics)

UckyccrBennsiii uaTemnekT (Artificial Intelligence)
Ananu3 nanspix (Data Mining)

MamuaHoe o6yuenue (Machine learning)
bonwsmme mannsie (Big Data)

Tema 2. ITocTaHoBKa OCHOBHBIX 33724

OOydenwe ¢ yuuteneM (C pa3sMEeUeHHbIMU JaHHBIMU /
MeTKaMHu) 1iesieBast GyHKIHS 00BEKT METKa
KJIacCU(UKALIHS

[Iporno3upoBanue

[TpocTpaHCcTBO OOBHEKTOB MPU3HAKOBOE MPOCTPAHCTBO
N3BneueHne npu3HaKkoB

Busyanu3zanus 3anau pyHKImu ommoKu
SMITUPUUYECKUNA PUCK 00yUaroias BbIOOpKa

3aayn ONTUMHU3AIUN B O0yUYEeHUN

Mogaenp anropuTMoB

Anroputm

OO6yuenue

O6o0m1aromas criocoOHOCTb

Cxema perieHus 3a/1a4i MallIMHHOTO O0yYeHUs

Kak pemarorcs 3anaumn

OO6yueHue 0e3 yuuTens /C Hepa3MeUeHHBIMH TaHHBIMU
OOydeHne ¢ YaCTUYHO Pa3MEUYCHHBIMH JTaHHBIMU
TPaHCAYKTUBHOE O0Y4YCHHE

OOyueHnue ¢ OAKPEIICHUEM

CTpyKTypHBII BBIBOJ

AKTHBHOE 00y4eHUE

OwnnaitH-o0Oy4eHue

Transfer Learning

Multitask Learning

Feature Learning

[TpoGaeMbl B MAaITMHHOM OO YYEHHH

[Tpumepbl MOAETBHBIX 3324

Tema 3. MaremMaTHka B MaIlWMHHOM

0o0y4eHHH: KpaTKuii 0030p

bputBa Oxkama

Teopema o GecruiaTHOM ChIpe
OyTOONBHBINA OPAKYJT

Crenenus uz TBuMC

3agaHue pacnpeneneHuit

Cpennue u OTKJIOHEHUS

VYcnoBHas IIIOTHOCTh, MaprUHAIU3ALNS U
o0ycrnaBIuBaHuE

ToueyHoe o1leHMBaHNE

OrneHKa MaKCUMAIBHOTO MTPABIOIOI00US
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Huseprennus KynbOaka-Jleiibnepa koBapuauus u
KOppemsius

OreHKa IIOTHOCTH THCTOTPAMMHOTO TIOX0/1a
[Tap3eHoBCKUIT TOAXO

HopmanbsHoe pacnpezeneHue

LlenTpanpHas npeaenbHas Teopema

Teopus unpopmanuu

[IpoknsiTue pazmepHocTr

CunrynsipHoe pasinoxxenue Marpuiisl (SVD)
MatpudHoe nuddepeHpoBaHne

Tema 4. OnTuMu3anus

MeTo/1b1 6€3yCIIOBHOM ONTUMH3AIUN

MeToibl HYJIEBOTO MOPsIKA

Meroas! IepBOro nopsaka

Merto/1b1 BTOPOro mopsiaka

['panuenTHBIN CITyCcK

Hawuckopeimmii rpalu€HTHBIN CIYCK
CroxacTu4ecKuil rpailueHTHBIN CIIyCK
OO6yuenue: [TakeTHOe, OHJIAIH, MO MUHHOATYAM
MeTo/ TpaIMCHTHOTO CITyCKa B MAIIIMHHOM O0y4YeHUH
CranuoHapHbI€ TOYKH

Merton HeroToHa

KBa3u-HbIOTOHOBCKHE METOIbI

OnTuMuzanus ¢ orpaHuYCHUSIMU

Tema 5. MeTpuueckue aaropuTMsl

Mertpuueckue anroputmsl (distance-based)
brwxaiimuii nearponn (Nearest centroid algorithm)
ITonxon, oCHOBaHHEIN Ha OJIM30CTH

kNN B 3agaue kmaccudu-karuu

kNN B 3amaue perpeccuu

O6ocuoBanue 1NN

Jlenusslie (Lazy) n nerepnenussie (Eager) anroputmsr
Becosrie 0000menns kNN

Paznuunbie MeTpuku: MuHkoBckoro, EBkiniosa,
Mamnxorrenckas, Maxamo-nobuca, Canberra distance,
X3MMUHra, KOCHHYCHOE, paccTosiHue Jxakkapya,
DTW, JleBenmreiina

[TpunoxeHus: METPUYECKO-TO MOAX0/1a: HEUETKUIA
MatuuHr Tabmui, Jleakop, B DL, knaccudukanus
TEKCTOB

D dexTuBHBIE METOIBI MOMCKA OIMKANIINX coce-nei
Perpeccus Hanapas-Barcona

TeMma 6. JIuneiinbie METOAEI

JIunelinas perpeccus

O600mEnHas TUHEHHAs perpeccus

[TpoGiema BBIPOKIEHHO-CTH MATPHUIIBI
Perynspuzamus. OCHOB-HbIE BUJBI PETYIIApU3aALUN
I'pebueBas perpeccus (Ridge Regression)

LASSO (Least Absolute Selection and Shrinkage
Operator)

Elastic Net

Cenexuus npU3HaKoB

Ommbka ¢ Becamu

Ycroiiuusas perpeccus (Robust Regression)
JIuHeliHpIe CKOPUHTOBBIC MOJIENH B 3a/1aue OMHAPHOU
KJacCupUKauu




Jloructudeckas perpeccus

Probit-perpeccus

MHoroxkiaccoBast JOTHCTHUECKAsT PETPECCUS
Jlunelinpiit kaccuduka-Top

IlepcenTpon

Ornenka GyHKIIUHA OMIMOOK Yepe3 TIIaIKYI0 (yHKIIHIO

Tema 7. [lepeBbs peLICHUN.

Hepesbs pemenuii (CART)

[Ipenukats! / BeTBIEHUS

OtBeThl AepeBa

Kputepunu paciuienienus B 3a1a4ax KiacCU(pUKaLUU:
Missclassification criteria, SHTponUitHBIN, J[KUHI
Kputepun ocTaHOBKH IPH MOCTPOEHUH JIEPEBHEB
[Tpobnema nepeoOyueHus U1 IepeBbEB

[Toapeska (post-pruning)

Krnaccudeckne anropuT™Mbl OCTPOSHUS IEPEBLEB Pe-
menwnii: ID3, C5.0

BaxxHOocTH ITpU3HAKOB

[Tpo6nema mpomyckos (Missing Values)
KareropuasibHble npu3Haku

CpaBHEHHME: AEPEBbS VS JIMHEHHBIC MOJIETTU

Tema 8. KonTposnb kagecTBa 1 BEIOOD
MOJIETIH

[Tpobnema KOHTPOJIS KauecTBa

Bri6opa mogenu (Model Selection) B mupokom
CMBICTIE

[TpaBuna pazoueHus BoI-O0pPKH

Otnoxennsrit kouTpois (held-out data, hold-out set)
Cxounp3smuit KOHTpOJIb (cross-validation)
Byrcrpen (bootstrap)

Kontposb mo Bpemenu (out-of-time-KOHTPOJIB)
JIokanbHBIN KOHTPOJIb

Kpussie 06yuenus (Learning Curves)

ITepebop mapameTpoB

Tema 9. AHcamMOIMpOBa-HKE B
MaIIMHHOM O0y4YeHUU

AHCaMOu aNrOpUTMOB: IPUMEPHI 1 000CHOBAHWE
KOMUTETHI (TOJIOCOBAaHUE) / YCpEeIHEHUE

barunr

Komuposku / nepexonu-posku otBeToB, ECOC
CrekuHr U OJIEHINHT

Byctunr: AdaBoost, For-ward stagewise additive
modeling (FSAM)

«Py4HBIE METOABIY

OnHopoaHbIE aHCAaMOTH

10.

Tema 10. MeTobl, OCHOBAaHHBIC HA
JIEPEBBAX: CIydalHbIN Jiec, OyCTHHT

CrnyuaiiHblii J1ec, €ro mapaMeTpbl, UX HaCTpoMKa
Barruar u OOB (out of bag)

BaxxHOCTB NIpHU3HAKOB

bmuzocts (Proximity) ¢ momompio RF

Extreme Random Trees

['pamueHTHBIN OYCTHHT Ha/I JEPEBBIMH, €TO
napameTpbl, COBpeMEHHbIE peanu3annu, [[poaBunyThIE
METObI ONTUMU3ALUN

11.

Tema 11. BBenecaue B
PEKOMEHIaTeTTbHBIE CUCTEMBI

PexomeHaTeIbHbIE CHCTEMbI

[Tepconanuzanus, oHyaitH u o diaiitH peKkoMeHJaIuu
Pexomennarnus mo koHTeHTY (content based methods)
KonnabopaTtusnas ¢punsrpanus: GroupLens-




anroput™, SVD, SVD++, timeSVD++, ananranus
SVD oz conyaibHEIE CBSI3U

One-class recommendation

daxTopuzaloHHAas MalIUHA, (PaKTOPU3aLMOHHAS
mammHa ¢ noiisimu (FFM — field-aware factorization
machine)

IIpoctsie MeToas! pexkomenganuii: FPM — Frequent
Pattern Mining

Deep Semantic Similarity Model (DSSM)
KonTekcT pexoMenaarmu

Knowledge-based Recom-mendations

Baxxnocts 00bsicHeHU# (explanations)
Vcnonp30BaHue TOMONMHU-TEIBHON HHOpMAIIH
CoBpeMeHHbIE TPeHIbl B TPAKTHKE OCTPOCHUS
PEKOMEH/IaTeIbHBIX CHCTEM

12.

Tema 12. C0XHOCTb aJTOPUTMOB,
nepeoOy4yeHne, CMeIeHne 1 pa3opoc

[Tpobnema 06006mICHUS
[TepeoOyuenue

HenooOyuenue

Cn0KHOCTb aJIrOPUTMOB

Cwmemenne u pazopoc

Crnioco6b1 60pBsOBI ¢ TIepeoOyUeHHEM




6. ®OHJI OLIEHOYHBIX CPEJCTB (®OC, OIEHOYHBIE 1 METOIMYECKHWE
MATEPHAJIBI) JIUISI OHEHUBAHHUS PE3YJIBTATOB OBYUEHHUS MO JUCIHUATIINHE
(MOJIYJIIO).

CDOH,Z[ OICHOYHBIX CPCACTB IIPUBCACH B OTACIBHOM JOKYMCHTC

7. PECYPCHOE OBECIIEYEHHE:

7.1. IlepeyeHb OCHOBHOM M JONOJHUTEILHOM JJUTEPATYPbI
OcHoBHas TuTeparypa

1)

2)

3)

4)

5)

HpsikonoB A.I'. [Ipaktukym Ha DBM kadenpsl MaTeMaTHYECKUX METOAOB IIPOTHO3HUPOBAHUS
(cucremsr WEKA, RapidMiner u MatLab): Y4ye6noe nocodue. — M.: U3gaTenbckuii oTaen
¢paxynsrera BMuK MI'Y um. M.B. Jlomonocosa; MAKC Ilpecc, 2010. — 133c.: un. (ISBN 978-5-
89407-432-0)

HpsixonoB A.I'. [Ipaktukym Ha DBM kadenpsl MaTeMaTHUECKUX METOAOB IIPOTHO3HUPOBAHUS
(Jrormyeckue Urpbl, 00ydeHHUe Mo IpereaeHTam): YueoHoe nmocoodue. — M.: MznaTensckuii oTaen
¢daxynprera BMuK MI'Y um. M.B. Jlomonocosa; MAKC Ilpecc, 2010. — 164c.: un. (ISBN 978-5-
89407-431-3)

K.B. Boponnosa Jlekmuu 1o kypcy «ManmHHoe 00ydeHue»
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D
0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%B
D%D0%B8%D0%B5_%28%D0%BA%D1%83%D1%80%D1%81 %D0%BB%D0%B5%D0%B
A%D1%86%D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%B
E%D0%BD%D1%86%D0%BE%D0%B2%29

B.B.Kuros Jlekiuu mmo kypcy «MaremaTuyeckue MEeTO/ bl pPacliO3HABaHUS 00Pa30B»
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%82%D0%B5%D
0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5
%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B0%D1%81%D0
%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2 %28%D0%BA%D1%383
%D1%80%D1%81 %D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C %D0%92.
%D0%92.%D0%9A%D0%B8%D1%82%D0%BE%D0%B2%29

Bukrop Maiiep-1llen6eprep u Kenner Kyksep bonbue nannsie: PeBomtonusi, KoTopast U3MEHUT
TO, KaK MBI ’)KHUBeM, paboTaeM u MbiciuMm, M31-80. MUD.

JlononHuTenpHas IuTEpaTypa

1.

TuxonoB A.H., BacunseBa A.b., CeemnukoB A.I' Iuddepennmanpasie ypaBHeHus. M.: Hayka,
1985.
[TerpoBckuii W.I'. Jlekiuu mo Teopun OOBIKHOBEHHBIX TU(DPepeHIHaIbHBIX ypaBHeHUN. M.: MI'Y,
1984.

[ontpsirun JI.C. O6bikHOBeHHbIE MU depeHianbabe ypaBHeHus. M.: Hayka, 1982.

Onscronsl] JI.O. Jnddepennmansuple ypaBHEHUS W BapHallMOHHOE HcuMciaeHue. M.: Dauropuan
YPCC, 2002.

7.2.1lepeyeHb JIMIEH3MOHHOTO0 NPOrPAaMMHOr0 o0ecrnedeHUsi, B TOM YHCJIE OTe4eCTBEHHOIO
NMPOU3BO/ICTBA
[Tpu peanuzarum AUCHUIUIMHBI MOKET OBITh UCIIOJIB30BAHO CIIEAYIOIIEE MPOrPaMMHOE 00eCTICUCHHE:
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http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1%86%D0%BE%D0%B2%29
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1%86%D0%BE%D0%B2%29
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1%86%D0%BE%D0%B2%29
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1%86%D0%BE%D0%B2%29
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1%86%D0%BE%D0%B2%29
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%92.%D0%92.%D0%9A%D0%B8%D1%82%D0%BE%D0%B2%29
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%92.%D0%92.%D0%9A%D0%B8%D1%82%D0%BE%D0%B2%29
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%92.%D0%92.%D0%9A%D0%B8%D1%82%D0%BE%D0%B2%29
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%92.%D0%92.%D0%9A%D0%B8%D1%82%D0%BE%D0%B2%29
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%92.%D0%92.%D0%9A%D0%B8%D1%82%D0%BE%D0%B2%29
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%92.%D0%92.%D0%9A%D0%B8%D1%82%D0%BE%D0%B2%29
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%92.%D0%92.%D0%9A%D0%B8%D1%82%D0%BE%D0%B2%29

Onepannonnas cucrema Windows

Onepanuonnas cucrema Debian Linux

[Tporpammuoe obecnieueHue i MOArOTOBKH ciaiiioB ekuuit MS PowerPoint, MS Word

[TporpammHuoe obecrieuenure Jyist co3aanus u mpocmotpa pdf-gokymentoB Adobe Reader

M3narennckas cuctema LaTeX

A3pik  mporpammupoBaHus Python wu cpema paspabotku Jupiter Notebook (BMecte ¢

oubmuoTekamu numpy, scikit-learn, pandas)

SI3p1k iporpammupoBanus R u cpena pazpadorku R Studio

daiinoBsii apxuBarop 7z. CBobomHO-pactpoctpansemoe [10

Bpay3zepst Google Chrome, Mozilla Firefox. CBoGogHO-pacnpoctpansemoe [10

Oducnpiit maket LibreOffice. CBob6omHO-pacnpocTpansemoe 110

Visual Studio Community WuaTterpupoBannas cpena paspadborku [1O.  CBoGomHo-

pacnpoctpansemoe [10

e PyCharm Community UuTerpupoBannas cpena paspabotku [10. CBobogHO-pacnpocTpaHseMoe
I10

e Anaconda UuTerpupoBannas cpena pazpadbotku [10. CBoboaHO-pacnpocTpansemoe [10

7.3.11epeuenb npodeccHOHAIbHBIX 0a3 JAHHBIX U HMH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
1. http://www.edu.ru — mopranmn MunucrepcTBa o6pazoBaHus u Hayku PO
2. http://www.ict.edu.ru — cucrema denepaibHbIx 00pa3oBaTenbHBIX mOpTaioB «UKT B
o0pa3oBaHUI»
3. http://www.openet.ru - Poccuiickuii mopTai OTKpbITOro 00pa3oBaHHs
4. http://www.mon.gov.ru - MunmctepcTBo obpa3oBanus 1 Hayku Poccuiickoit denepannu
5. http://www.fasi.gov.ru - @enepanbHOE areHTCTBO 10 HAYKE U MHHOBAIUSAM

7.4.1lepeyeHn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu «HTEepHeT»
1. Math-Net.Ru [DnekTpoHHbI# pecypc] : oOiiepoccuiickuii MaTeMaTHdecKuil moptan / MaTeMaTudecKHit
nHeTUTYT UM. B. A. CrexnoBa PAH ; Poccuiickas akagemus Hayk, OTaeneHHe MaTeMaTHYECKUX HayK. - M. :
[6. m.], 2010. - 3ari. ¢ TMTYI. 3KpaHa. - b. 1.
URL: http://www.mathnet.ru
2. YuuBepcureTckas oubnmorexa Online [DneKTpoHHBIH pecypc] : 3neKkTpoHHas OubauoTeyHas cucrema /
000 "Mupext-Menua" . - M. : [0. u.], 2001. - 3ara. ¢ Tty 3kpana. - b. 1. URL: www.biblioclub.ru
3. VYuuBepcanbHble ©0a3bl maHHBIX EastView [OnektpoHHblii pecypc] : HHpOpMamHMOHHBIA pecypc /
EastViewInformationServices. - M. : [0. u.], 2012. - 3ary. ¢ TUTYJI. 3KpaHa. - b. 1.
URL: www.ebiblioteka.ru
4. Hayunas snextponnas 6ubnmoreka eLIBRARY.RU [DnexTponHslii pecypc] : ”HPOpMaMOHHbIH mopTan /
00O "PYHOB" ; CankTt-IletepOyprckuit Tocy1apCcTBeHHBIN YHUBEpCUTET. - M. : [0. u.], 2005. - 3ari. ¢ TuTymI.
JKpaHa. - b. 1.
URL: www.eLibrary.ru
7.5.0Onucanue MaTepuaJIbHO-TEXHUYECKOI0 o0ecnevYeHmsl.
OOpasoBarenpHasl OpraHu3anus, OTBETCTBEHHAs 3a peanu3aluio JaHHoi [Iporpammbl, pacronaraer
COOTBETCTBYIOIICH MaTepUaIbHO-TEXHUYECKOW 0a30i, BKJIIOYas COBPEMEHHYIO BBIYHCIUTEIbHYIO
TEXHHUKY, OOBEAMHEHHYIO B JIOKAJbHYIO BBIYHCIUTENBHYIO CETh, HWMEIONIYI0 BBIXON B MHTEepHeT.
Hcnonb3ytoTecs  CEUAJIM3UPOBAHHBIE  KOMIIBIOTEPHBIE  KJIACChl,  OCHAUICHHBIE  COBPEMEHHBIM
obopynoBanueM. MarepuanbHasi 0a3a COOTBETCTBYET JEHCTBYIOIIUM CAHUTAPHO-TEXHUIECKUM HOPMaM H
o0ecrieunBaeT MPOBEACHHE BCEX BHUIOB 3aHATUN (JEKUUOHHBIX, TPAKTUYECKUX, CEMHUHAPCKUX,
71a00paTOPHBIX, NUCHUTUTMHAPHOW M MEXIUCHUTUITMHAPHOW MOJITOTOBKM) U HAYYHO-HCCIEA0BATEIBCKOM
paboThl 00yJArONTUXCS, MPETYCMOTPEHHBIX YICOHBIM TIJIAHOM.

8. METOAUYECKHUE PEKOMEHJAIIUMHA 11O OPTAHU3AIIUU U3 YUYEHUA
JANCHUITINHBI
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8.1. ®opmMbI 1 MeTObI MPENOAABAHUSA TUCHUTLINHBI

Hcnons3zyembie hopMbl 1 METOBI OOyUEHHUS: JICKITUU U JabopaTopHbIE pabOThI, CAMOCTOSTEIbHAS
paboTa CTyAEeHTOB.

B mporecce npenogaBanus QUCHUATUTMHBI MTPETIOIABATENh MCIIOJIB3YEeT KaK KIIAaCCHUECKUE (POPMBI
¥ METOIbl 00ydeHHUs (JICKIIH U MTPAKTUIECKHUE 3aHITHS ), TAK M AKTHBHBIC METOJIbI O0YUCHHUS.

[lpu mnpoBeneHMM JIEKIIMOHHBIX 3aHATHH TpENojaBaTelb MCIONB3YeT ayAHOBU3YaJbHbIC,
KOMIIBIOTEPHBIE W MYJIbTUMEAMMHBIE CPElICTBAa OOy4YeHUs, a TaKKe JEMOHCTPAIMOHHBIE W HATJISIHO-
WLTIOCTPAIIMOHHBIE (B TOM YHCIIE Pa3IaTOYHbIC) MaTCPHAITBL.

CeMuHapckue (MPaKTUYECKUE) 3aHATHS 10 JAHHON JUCHUILUIMHE MPOBOJSATCS C MCIIOIH30BAHHEM
KOMITHIOTEPHOTO ¥ MYJIbTUMEIMIHHOTO 000PYIOBaHUSs, IIPH HEOOXOJMMOCTH - C IPUBIICYCHUEM ITOJIE3HBIX
HNHTepHeT-pecypcoB U MaKeTOB MPUKIIAJIHBIX TPOTPAMM.

8.2. MeToanueckne peKOMEHIAIUH NPENOAaBATE/II0

[lepen HavyamoM H3ydeHHsS IUCUUIUIMHBI TPENOAaBaTelb JOHKEH O3HAKOMHUTH CTYJIEHTOB C
BUJaMU Y4eOHON M CaMOCTOSITEIbHON PadOTHI, IEPEUHEM JIUTEPATYPhl U MHTEPHET-PECypcoB, hopmamu
TEKYIIEH U MPOMEKYTOYHOM aTTeCTalliH, C KPUTEPUSIMU OLIEHKU KauyeCcTBa 3HAHUM JJIs1 UTOrTOBOM OLIEHKHU
M0 AUCLUIUIMHE.

[Ipu npoBeneHny JEKIUH, TPENOJABATEb:

1) bopmynupyer TemMy U 11eNb 3aHATHS;

2) u3naraet OCHOBHbIE TEOPETUUECKHE MOIOKECHHUS,;

3) ¢ TOMOIIBI0 MYJIBTHMEIUHHOTO OOOpYIOBaHUS W/WIM TOJ 3aluCh JAaeT ONpPEICICHHUS
OCHOBHBIX MOHSITHUM, PaCYETHBIX (POPMYIT;

4) POBOJUT MPUMEPHI U3 OTEUECTBEHHOTO U 3apy0eKHOTO OMBITA, JAET TEKYIINE CTATUCTUYCCKUE
JaHHbIE JJIs HATJISHOTO U 00pa3HOro MPeACTaBICHUS U3y4aeMoro MaTepHaa;

5) B KOHIIE 3aHATHUS 1a€T BOMPOCHI AJII CAMOCTOSITEIbHOTO U3YUCHHUSI.

Bo Bpemst BbimosiHEeHUs 3a7jaHUil B yueOHOW ayIUTOPUU CTYIAEHT MOXXET KOHCYJIbTHUPOBATHCS C
mpernoaaBarenieM, onpeaenaTh Hanbonee 3pPeKTUBHBIE METOBI PEIICHHUS TTOCTABICHHBIX 3a-f1ad. Ecim
KaKas-TO 4acTh 3a/IaHUs OCTAeTCSl HE BBIMOJIHEHHOW, CTYIEHT MOXET MPOJOJIKUTH €€ BBINOJIHEHHUE BO
BpEMsl BHEAYJUTOPHOM CaMOCTOATEIBbHOM paboThI.

[lepen BBIMOTHEHHEM BHEAYIUTOPHON CaMOCTOATENbHOW pPAa0OTHI MpenojiaBaTeNb MPOBOIUT
MHCTPYKTaX (KOHCYJIBTAIMIO) C ONpPEACIICHUEM LIETU 3aJaHusl, €ro COJIEp>KaHUs, CPOKOB BBHITIOJIHEHUS,
OCHOBHBIX TpeOOBaHMH K pe3ynbTaraM paboThl, KPUTEPUEB OLEHKHU, (OPM KOHTPOJIS U TEpEeHHs
UCTOYHUKOB U JIUTEPATYPHI.

JlJis OLIEHKH MOJIyYE€HHBIX 3HAHUN U OCBOEHHUS Y4eOHOro Marepuala Mo KakJIoMy pas3zieiy U B
[EJIOM T10 TUCIUIUIMHE TPEeIoIaBaTelh UCIONIb3YeT (POPMBI TEKYIIEro, MPOMEKYTOYHOTO H UTOTOBOTO
KOHTPOJISI 3HAaHUM 00y4aroImuxcsl.

JJ11 ceMUHAPCKUX 3aHATHI

[loaroroBka K MpPOBEACHUIO 3aHATHI MpoBoAUTCS peryispHo. OpraHuszanus IpernojaaBaTeiemM
CEMHUHAPCKHX 3aHATUN JOKHA yIOBJIETBOPSITH CIEAYIOUIUM TPEOOBAHUS: KOJTUYECTBO 3aHSATUH JTOJKHO
COOTBETCTBOBAaTh Yy4eOHOMY IUIaHY TMPOTPaMMBbL, COJAEPKAHHE IUJIAHOB JIOJDKHO COOTBETCTBOBATH
nporpamme, IIaH 3aHSATUN JOJIKEH CoJiepKaTh NEPEeUeHb PaCCMaTPUBAEMbIX BOPOCOB.

Bo Bpemsi cemMHHapCKHUX 3aHATUN HCIOJIB3YIOTCS CJIOBECHBIE METOAbl 0OydeHHus, Kak Oecena u
JTUCKYCCHSI, 4YTO IIO3BOJISIET BOBJIGKATh B YYEOHBIM TMpOIECC BCEX CHymiaTeNedl W CTUMYITHPYET
TBOPYECKUN MOTEHIHAT 00Y4arOIIUXCS.

[Ipy TOATOTOBKE CEMHHAPCKOMY 3aHSATHIO TIPEMOAaBaTeI0 HEOOXOAMMO 3HaTh IUTAH €ro
POBEJCHUS, MpoAyMaTh (OPMYIUPOBKH U coAepikaHHe Y4YeOHbIX BOIPOCOB, BBIHOCHUMBIX Ha
oOcyxeHue.

B Hawane 3aHsTHS TpernofaBaTelb JOJIKEH PACKPBITh TEOPETHYECKYI0 U MPaKTUYECKYIO
3HAUYMMOCTh TEMBI 3aHSTHUS, OMPEICIIUTh MOPSAOK €ro MPOBEIEHHUsS, BpeMs Ha OOCYXKIEHHE KasKIOTO
yuebHOro Bompoca. B xozme 3aHATHA cienyeT AaThb BO3MOXKHOCTh BBICTYNHTH BCEM JKENAIOIUM M
MPEAJIOKUTh BBICTYIIUTh TEM CIYIIATENSAM, KOTOPbIE MPOSIBIISIOT MAaCCUBHOCTb.

[lenecoobpa3Ho, B X0/ie 00CYKIEHUS yU4eOHBIX BOMPOCOB, 33/1aBaTh BHICTYMAIONIUM U ayJAUTOPUHU
JOTIONTHUTEIbHBIE M YTOYHSIIOIIME BOMPOCHl C II€JIbI0 BBISICHEHHS HUX MO3UIUN [0 CYIIECTBY
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00CyX/1aeMbIX MpOOJieM, a TaKXKe MOOIIPATHh BHICTYINICHHME C MECTa B BHJE KpaTKuX AonojHeHuil. Ha
3aHATUSAX MPOBOJIUTCS OTPabOTKa MPAKTHUECKUX YMEHUHN MOl KOHTPOJIEM PEeroaBaTess

Jis npakTHYeCKUX 3aHATHIA

IlogroroBka mnpenopasBaTeNss K MPOBEICHUIO MPAKTUYECKOIO 3aHATHS HAYMHACTCA C U3Y4YCHUS
UCXOJHOM JOKYMEHTAIMH U 3aKaHYMBAETCs 0(OPMIICHUEM IUIaHA IPOBEICHUS 3aHATHUS.

Ha ocHOBe wu3ydeHuss HCXONHOM JOKYMEHTAalUM Yy MPENojaBareis JOJDKHO CIIOXKHUTBCS
IpPEICTaBICHNUE O LENAX M 3aJadax MPAKTHUYECKOro 3aHATUS U O TOM 00beMe paboT, KOTOPBIN JOJKEH
BBIIIOJIHUTh ~ KaXABIH oOydarommiica. Jlamee MOXHO TNPUCTYNMHTh K pPa3paboTKe COAep:KaHUs
IPaKTUYECKOro 3aHATHs. J{J1s1 3TOro mpenoaaBaTelto (1axe eCiid OH caM YUTAET JIEKIUHU T10 3TOMY KypCy)
1es1ecoo0pa3Ho BHOBB MMPOCMOTPETDH COJEPKAHHE JICKIIUH ¢ TOYKU 3PEHUS MPEACTOSIIET0 MPAKTUIECKOTO
3aHATHSA. HeoOXoAMMO BBIAEIUTH MOHATHUSA, MOJIOKEHUS, 3aKOHOMEPHOCTH, KOTOPBIE CIENyeT eIle pas3
IPOMJUTIOCTPUPOBATh Ha KOHKPETHBIX 3aJadax M yIpaKHeHHsAX. Takum oOpa3zom, MPOU3BOAMUTCS OTOOP
COJIEPIKaHUs, TIOUIEKALIETO YCBOCHHUIO.

BaxHelWmuM 5>1E€MEHTOM MPAaKTUYECKOTO 3aHATHA SBISeTcs ydeOHas 3amada (mpobiema),
npeuiaraemas Ui pemenusd. Ilpenogasarens, noaOupas npumepsl (3a1a4u U JIOTUYECKUE 3alaHus) AJIs
IIPAKTUYECKOIO 3aHATHUS, OJDKEH MPEACTaBIATh AUJAKTUUYECKYIO ILIE€Jb: IPUBUTHE KAKUX HABBIKOB U
YMEHUH NPUMEHHUTENIBHO K KaX10M 3a/1aue yCTaHOBUTh, KAKUX YCHIIUI OT 00yJaroImuxcs oHa noTpedyer,
B YEM JIOJKHO MPOSIBUTHCS TBOPYECTBO CTYAEHTOB IIPU PELICHUU JaHHOU 3a1a4U.

[IpenonaBaTens AOMKEH NMPOBOAMTH 3aHATHE TaK, YTOOBI Ha BCEM €ro HMPOTSDKEHUM CTYIEHTHI
ObUIM 3aHATHI HAPSHKEHHOM TBOPYECKOH pabOTON, MOMCKAMH MPABMWIBHBIX M TOUHBIX PEIICHUH, YTOObI
KaXIbl MOJIy4Ms1 BO3MOXKHOCTb PAacKpbIThCs, MpPOSBUTH CBOUM crocoOHoctu. Ilostomy mnpm
IUIAHUPOBAHUM 3aHATUS U Pa3pabOTKe MHAMBUAYAIbHBIX 3aJaHUN TMPENOJABaTEI0 BAaXHO YYUTHIBATH
IIOATOTOBKY M MHTEPECHI KaXKJIOT0 CcTyAeHTa. [lemaror B 3TOM ciy4ae BBICTYNAET B POJIM KOHCYJIbTAHTA,
CIOCOOHOTO BOBpPEMs OKa3aTh HEOOXOAMMYIO IOMOILb, HE MOJABIISAS CAMOCTOSITEILHOCTH M MHULIUATHBEI
CTyJEHTA.

8.3. MeToanuyeckne peKOMEHIAIMU CTYIEHTAM 10 OPraHU3AUMH CAMOCTOSATEILHOM padoThl.

[Ipuctynas K W3y4eHUIO HOBOW y4eOHOW IUCIUIUIMHBI, CTYACHTHI JOJDKHBI O3HAKOMHUTHCS C
y4eOHOM TporpamMmoi, yaeOHOH, HaydYHOH M METOJUYECKOHN JINTepaTypol, MMEIomencs B OnOIMoTeKe
YHHUBEPCUTETA, BCTPETUTHCA C TMpEmojaBaTesieM, BEAyIIUM TUCIUIUIMHY, MOJYy4UTh B OUOIMOTEKe
PEKOMEH/IOBaHHbIE Y4Y€OHUKH U  y4eOHO-METOJUYECKHE TIOCOOHus, OCYIIECTBUTh 3alliCh Ha
COOTBETCTBYIOILIUI KypC B CpeZie AIEKTPOHHOTO 00yUeHHsI YHUBEPCHUTETA.

I'myOvHa ycBOGHMS AUCUMILIMHBI 3aBUCUT OT aKTUBHOM M CHCTEMaTH4eCKON pabOThl CTYAEHTa Ha
JCKIUAX W TPAKTHUECKUX B3aHATHIX, a TaKXKE B XOJE CaMOCTOSTEIbHOW padOThl, MO H3YYCHUIO
PEKOMEHI0BaHHOM JTUTEPaTyPHI.

Ha nexnmsx BaXHO COCPEAOTOYMTh BHHUMAHHE Ha €€ COACPKAHHH. DTO TIOMOXKET JIydIle
BOCIIPUHUMATh Y4eOHBIH MaTepual U YSICHUTh B3aUMOCBS3b MpoOieM mo Bcel aucuuruinHe. OCHOBHOE
coJlep>KaHue JICKITUH 1IeJIeCO00pa3Hee 3aMiChiBaTh B TETPAIU B BUJIE KIIOYEBBIX (pa3, MOHATUH, TE3UCOB,
000011eHNH, CXeM, OTTOPHBIX BBIBOJIOB. HeoOxoaumo oOpaiiath BHUMaHUE Ha TEPMHUHBI, (POPMYIUPOBKH,
PaCKpBIBAIOIINE COJIEPIKAHNUE TEX WM WHBIX SBJICHHUI U MPOIIECCOB, HAYYHBIC BHIBOJBI M MPAKTUICCKUE
pexomenaauuu. KenaTenbHO OCTaBIATH B KOHCHEKTaxX TMOJs, HAa KOTOPBIX [eiaTh IMOMETKH U3
PEKOMEHIOBAaHHOW  JIMTEPATYpBbl, JOINOJHSAIOMIEH MaTepual IPOCIHYILIAHHOW JIEKIMM, a TakKke
MOTYEPKHUBAIOIINE OCOO0YI0 BaXKHOCTh TE€X WJIM MHBIX TEOPETHYECKHX MoJjokeHUuH. C Lenpl0 ySICHEHUS
TEOPETUYECKHUX TOJOXKEHHUH, pa3pelieHus] CIIOPHBIX CUTyalluii HEOOXOAMMO 3aJlaBaTh IMPENOABATEIIIO
YTOYHSIONIME BOMpOCHL. J[Isi 3akpenseHus coaepikaHus JIEKIMM B MaMsITH, HEOOXOAMMO BO BpEMs
CaMOCTOSITENILHOM paboThl BHUMATENHHO MPOYECTh CBOW KOHCHEKT W JIOMOJHUTH €ro 3amucsIMHu U3
y4eOHMKOB U PEKOMEHJIOBaHHOW JuTepaTypbl. KOHCHEKTHpOBaHHME YHTA€MbIX JIEKIUA U UX
nocneayromas 1opadoTka crmocoOCcTByeT Oojee TyOOKOMY YCBOCHHIO 3HAHHA, M TIOITOMY SIBIISIOTCS
BaKHOH (hOpMOI yIeOHOH ACATEIHPHOCTH CTYICHTOB.

MeToauyeckue yKazaHus s 00y4aIOUIUXCS 10 MOAT0TOBKE K CEMUHAPCKHUM 3aHATUSIM
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Jyis Toro 4YTOOBl CEeMHHAPCKHE 3aHATUS TPUHOCHIA MaKCUMAIbHYIO TOJb3Yy, HEOOXOIUMO
MOMHHTD, YTO YIPAKHEHUE U PEIlIeHUe 3a/lad MPOBOJAATCS MO BHIYMTAHHOMY Ha JIEKLHAX MaTepuaily U
CBSI3aHBI, KaK TPABHUIIO, C JETAIBHBIM pa300poOM OTAEIBHBIX BOMPOCOB JEKIMOHHOTO Kypca. Criemyer
MOYEPKHYTh, YTO TOJBKO IMOCJIE YCBOCHUS JIEKIMOHHOIO MaTepuasa ¢ OMpe/leIeHHON TOYKU 3peHus (a
UMEHHO C TOH, ¢ KOTOPOU OH M3JIaraeTcsi Ha JICKIMAX) OH OyIeT 3aKperIsaThCS Ha CEMHHAPCKUX 3aHSATHUSX
KaK B pe3ylnbTare OOCYXACHMS U aHaiu3a JEKIMOHHOIO MarepHajia, TaKk M C IOMOIIBI0 PEIHICHUS
MPOOJIEMHBIX CUTYaIUH, 3a/1a4.

[Ipu 3TUX yCIOBUSX CTYIAEHT HE TOJHKO XOPOIIO YCBOUT MaTepuall, HO U HAy4yUTCS MPUMEHSITh
€ro Ha TPAKTHKE, a TaKXKe IMOJYYHUT JOMOJHUTEIBHBIM CTUMYT (M ATO OYEHb BAXKHO) JJIsi aKTHBHOM
MPOPa0bOTKH JICKITUH.

[Tpu caMOCTOATETFHOM PEIICHUH 33/1a4 HY)KHO 0OOCHOBBIBATH KaXK/IBIH 3Tl PEIICHUS, UCXOMIS U3
TEOPETUUECKHX MOJIOKEHUH Kypca. Eciu cTyAeHT BUIMT HECKOJIBKO MyTel penieHus npodaemsl (3a1aun),
TO HYXXHO CPaBHHUTb UX M BBIOpaTh camblil paunoHanbHbIN. [loe3H0 10 Havyana BHIYMUCICHUH COCTaBUTH
KpaTKUil TUIaH pelieHus] mpobsieMbl (3amaun). PermeHue mpoONEeMHBIX 3a7a4 WU TPUMEPOB CIEAYyEeT
u3Nlarath TOAPOOHO, BBIYHMCICHHUS pacrojaraTh B CTPOTOM TMOPSIKE, OTIENsAsS BCIOMOTaTelbHBIC
BBIUMCJICHHUS] OT OCHOBHBIX. PelieHusi mpu HEOOXOAMMOCTH HYXKHO COIPOBOXAATh KOMMEHTapHIMH,
CXeMaMHU, YepTex aMu U PUCYHKaAMHU.

Crnenyer TOMHUTB, YTO pEIICHUE KaXI0HM y4eOHOM 3ajaud JOJDKHO JOBOJMTHCS IO
OKOHYATEJIbHOTO JIOTHYECKOTO0 OTBETa, KOTOPOro TpeOyeT yCJOBUE, W MO BO3MOXKHOCTH C BBIBOJIOM.
[TomyueHHBI OTBET cleAyeT MPOBEPUTH CIIOCOOAMH, BBITEKAIONIMMH U3 CYIIECTBA JAHHON 3a/lauH.
[Tone3no Takxke (ecnmd BO3MOXKHO) pelIaTh HECKOIbKUMH CIIOCO0aMU ¥ CPaBHHUTH IOJIyYCHHBIC
pe3ynbTathl. Pemenue 3a1ad TaHHOTO THIA HYXXHO MPOJOJIKATh 10 MPUOOPETEHUS TBEPHAbIX HABHIKOB B
WX PEILICHUU.

[Ipy moOAroTOoBKE K CEMHUHAPCKUM 3aHSTHUAM CIEAYyeT HCIOJIb30BaTh OCHOBHYIO JIMTEPATYPY W3
MPEACTABICHHOTO  CIUCKAa, a TaKXKe PYKOBOJCTBOBATHCS  NPHUBEACHHBIMM  yKa3aHUSIMU U
pexomenaauusamu. [{ns Hanbosiee TIIyOOKOrOo OCBOCHMSI JHUCLUHUIUIMHBI PEKOMEHIyeTCs H3y4daTh
TUTEepaTypy, 0003HAYCHHYIO KaK «IOMOJHUTEIbHAs B IPEICTABICHHOM CIIHCKE.

MeTtoanyeckue yKazaHus VI 00y4alOUIMXCsl M0 MOAr0TOBKe K MPAKTHYECKUM 3aHATHAM

Llenpro MpaKTHYECKUX 3aHATUH MO JAaHHOW MUCIUIUIMHE SBISETCS 3aKPEIUICHHE TEOPETHYECKHX
3HAaHUH, MOMYYCHHBIX IPU U3YYCHUN AUCHUTUINHBL.

[lpy 1OATOTOBKE K TPAKTUYECKOMY 3aHATHIO IEJIECOOOPA3HO BBIMOJHUTH  CIETYIOMINE
PEKOMEHAALMU: H3YYUTh OCHOBHYIO JIMTEPATypy; O3HAKOMHUTBCS C JIOTIOJIHUTEIBLHOW JIMTEPaTypoOid,
HOBBIMH ITYOJIMKAIIMSIMHA B NEPHUOAMYECCKUX M3JAHUAX: KypHaJaX, ra3erax W T. 1., IPH HEOOXOIUMOCTH
nopaboTaTh KOHCIEKT JeKIuid. [Ipr 3ToM ydecTh peKOMEeHIaIiK MpenoaBarens U TpeOoBaHus yaeOHOH
HPOTPaMMBI.

[Ipy BHINOJHEHWH TPAKTUYECKUX 3aHATHA OCHOBHBIM METOJOM OOyuYeHHs  SIBISETCS
caMmocTosATeNbHas paboTa CTyAEHTa IO YIpaBlICHHWEM TpernojaaBarens. Ha HHX HOMOIHSAIOTCS
TEOpPETUYECKHE 3HAHMUA CTYJCHTOB, MX YMEHHE TBOPYECKH MBICIUTh, AaHAIM3HPOBATH, 0000IIATH
W3Y4YEHHBI Marepuaj, TMPOBEPSETCS OTHOUICHWE CTYAEHTOB K Oyaymed mnpodecCHOHATbHON
NeSITETbHOCTH.

OmeHka BBITIOIHEHHOW PabOTHI OCYIIECTBISIETCS MPETOaBaTeIeM KOMIUIEKCHO: 110 pe3ysbTaTaM
BBITIOJIHEHUS 33JaHUH, YCTHOMY COOOIIEHUI0 M odopmieHuto pabotsl. [locne moaBeneHHs HTOTOB
3aHATHS CTYJCHT 00sI3aH YCTPAaHUTh HEOCTATKH, OTMEUCHHBIE TIPETIOIaBaTeIeM P OIIEHKE €T0 PaOOTEHI.

MeTtoanyeckue yKazaHHs AJIsl CAMOCTOAATEIbLHONH PadoThI 00y4ar0IMXCcst

IIpouHoe ycBOEHHE M JOJTOBPEMEHHOE 3aKpeIUIeHHe y4yeOHOro Marepuana HEBO3MOXKHO 0e3
IPOJYMAaHHOM CaMOCTOSITENbHOW paboThl. Takas paboTa TpeOyeT OT CTyACHTa 3HAYMTEIbHBIX YCHIINH,
TBOPYECTBA M BBICOKOI OpPraHM30BaHHOCTU. B Xoae caMocTosITeNbHOM pabOThl CTYAEHTHI BBINOJIHSIOT
CIIEAYIOIIME 3a7ayd: J0opabaThIBAIOT JIEKLWH, W3YYalOT PEKOMEHIOBAHHYIO JHMTEPATypy, TOTOBATCS K
IPAaKTUYECKUM 3aHATHSIM, K KOJUIOKBUYMY, KOHTPOJIbHBIM pab0oTaM MO OTAEIbHBIM T€MaM JUCLUIUINHBL
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[Ipu >TOM 3P PeKTUBHOCTD yueOHOH NEATETBHOCTH CTYACHTa BO MHOTOM 3aBHCUT OT TOTO, KaKk OH
pacnopsaIuICs BBIIEICHHBIM JUIsl CAMOCTOATENBHOM pab0ThI OI0PKETOM BPEMEHH.

PesynpTaToM camMoCTOSITENbHONW pabOTHI SBJIAETCS MPOYHOE YCBOCHHE MATEPUANIOB MO MPEIMETY
COIVIACHO IPOTrpaMMbl TUCHUILIMHBL. B uTore 310l paboTs!l hopMupyroTcs npodeccCuoHaIbHbIE YMEHUS U
KOMIIETEHIIMH, Pa3BUBACTCSl TBOPUYECCKUIA MOIXO] K PEIICHUIO BOSHUKILIHUX B X0J1¢ YUeOHOM e TeNbHOCTH
poOJIEMHBIX 3a71a4, MOSIBJIAETCS CAMOCTOSITEIbHOCTH MBIIIUIEHUS.

Pemenne 3anau

ITpu caMOCTOATENIBHOM pEIIEHUH 3a/1a4 HY’)KHO 0OOCHOBBIBATh KaXKAbIH 3Tall peIIeHus, HCX0As U3
TEOPETUYECKHX MOJIOKEHUH Kypca. Ecau cTyeHT BUAUT HECKOIBKO MyTel pemieHus mpooieMsl (3a1a4Hn),
TO HY)XHO CPaBHHUTh MX W BbIOpaTh caMblil painoHaabHbIN. [l0J€3H0 10 Havasia BEIYMCIICHHN COCTABUTH
KpaTKHii TUIaH pelieHus mpoOiaeMsl (3a1aun).

Pemenne mnpoOneMHBIX 3a7ady WIM TPUMEPOB CIEAyeT H3Jaratb MOAPOOHO, BBIUMCIECHUS
pacrojaratb B CTPOrOM MOPSAKE, OTAENAS BCIOMOIaTeIbHbIE BBIUMCIEHHS OT OCHOBHBIX. Pemienus npu
HEO0XOIMMOCTH HY>KHO CONPOBOXKJIaTh KOMMEHTAPHUSIMU, CXEMaMH, YepPTEeXKaMU U PUCYHKaAMHU.

Crnenyer NOMHHUTH, 4YTO pEUICHHE KaXAOH y4uyeOHOH 3ajgauyd  JOJDKHO JIOBOJUTHCA 10
OKOHYATEeIbHOT0 JIOTHYECKOT0 OTBETA, KOTOPOrO TPEOYET YCIOBHE, M 110 BO3MOKHOCTHU C BHIBOJIOM.

[Tonmy4yeHHBI OTBET ClIEAYeT NPOBEPUTH CIIOCOOAMM, BBITEKAIOIIMMHU M3 CYLIECTBAa TaHHON
3agaun. [lone3Ho Takxke (€ciIM BO3MOXKHO) pellaTh HECKOJIBKHUMM CIIOCOOAMU M CPaBHMUTH MOJIyYEHHbIE

pe3yabTaThI.
Pemenue 3amau qjaHHOTO THMA HY)KHO NPOJOJDKATH 10 MPHOOPETEHUS TBEPABIX HABHIKOB B HMX
peuieHun.
3amaua — 9TO IieNb, 3aJaHHAs B OINPEACIICHHBIX YCIOBUAX, PEIICHHE 3aJadud — MPOIECC

JOCTH>KEHUS TIOCTABJICHHOM 11EJIH, IOUCK HEOOXOIUMBIX JUIS TOTO CPE/ICTB.

AJITOPUTM peNIeHU 3a1a4:

1. BHuUMaTenbHO NPOYMUTANTE YCIOBUE 3aJaHUS U YSACHUTE OCHOBHOM BOIIPOC, NPEACTABbTE
IIPOLIECCHI U SIBJIEHNUS, OUCAHHBIE B YCIOBUMU.

2. TloBTOpHO MpOYTHTE YCIOBUE OIS TOrO, YTOOBI YETKO MPEACTaBUTH OCHOBHOHM BOIIPOC,
npo0iieMy, Lieb PelIeHUs], 3aJaHHbIe BEJMUHUHBI, OMUPAsCh Ha KOTOPbIE MOKHO BECTH MOUCKH PELICHHUS.

3. IIpousBenuTe KpaTKyo 3allUCh YCIOBUS 3alaHusl.

4. Ecnu HeoOX0IMMO COCTaBbTE TAONINILY, CXEMY, PUCYHOK MITU YEPTEK.

5. Onpenenute METOI pEeLLIEHUS 3aJaHUsl, COCTaBbTE IIJIaH PELICHHUS.

6. 3anummre OCHOBHBIE TOHATHUS, (OPMYINbI, OMKCHIBAIOIIUE IPOLECCHl, MPEATIOKEHHBIE
33JJaHHOU CUCTEMOH.

7. Haiinure penieHue B o0IeM BU/IE, BEIPa3UB HCKOMBIC BETUIMHBI Uepe3 3a/1aHHbIC.

9. IIpoBepbTe NPaBUIBHOCTD PELICHUS 3aAaHMUS.

10. IIpousBenuTe OLIEHKY PEATbHOCTU MOJYYEHHOTO PELICHUS.

11. 3anummre OTBET.
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