degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: MeTozbl MAIIMHHOTO O0YYEeHHUS B IOTHCTHYECKUX CHCTEMaX
10 HANPABJICHHUIO: CucteMHbII aHANU3 U yTIPAaBICHUE
npo¢uib NOArOTOBKHU: CucteMHbII aHAU3 U yIIPaBJICHUE B OOJIBIINX CHCTEMaX

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa JIOTHCTHYECKUX CHCTEM U TeXHOJIOTUi

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: A.B. IlymikapeBa, aCCUCTEHT

[Iporpamma obcyxieHa Ha 3aceflanny KadeIpbl JIOTUCTHYECKUX cucTeM U TexHonorui 09.02.2022



AHHOTANMA

B pamkax y4eOHOW aMCIUIUIMHBI «MeETOAbl MANIMHHOTO OOYYeHHST B JIOTUCTHYECKUX CHUCTEMax»
paccMarpuBalOTCS OCHOBHBIC TIOAXOABI M METOJbI COBPEMEHHON MAITMHHOTO OOydYeHUs B NMPUMEHEHUHU K
JIOTHCTHKE.

CTy,I[eHT, H3y‘IaIOIJ.IPII>i AUCHUIIIIMHY ((MGTOI[I:I MAaIIuHHOIO 06yquI/m B JIOTUCTHYCCKUX CHUCTEMAX), HOJIZKCH
OBJIAZICTL COBPEMCHHBIMU IIOAXOJaMU MAIIWUHHOI'O O6y‘IeHI/I}I K pelICHUIO 3aJa4 JIOTUCTUKU W IOJIYYUTH
HAaBbIKHU PCHICHUS MPAKTUICCKHUX 3a/1a4 C UCTIO0JIb30BAaHUCM COBPCMCHHBIX TPOTPAMMHBIX ITAKCTOB.

1. leau u 3apauu

eap AUCUMNIMHBI

* U3y4YCHHE IIOIXOJOB MAIIMHHOIO OOYYEHHS B JIOTHCTHKE, OCBOCHHE TEXHOJIOTUH W3BIICUCHUS
MH(OpPMALNU U3 HECTPYKTYPHUPOBAHHBIX WM CIA00CTPYKTYPHUPOBAHHBIX CUCTEM;

¢ OBJIaZICHNUEC HABBIKAMHU IPAKTUYCCKOTO PEIICHU 3aJa4 MAIIMHHOI'O aHaJIn3a JaHHBIX B JIOTUCTUKE.

3anauu QUCHUNIHHBI
* OCBOCHHUE CTYACHTAaMH IOAXOJ0B, METOJAOB M MOJEINCH M3BIeUeHUS] MHPOPMALIUK C IIEIbI0 aHaIn3a
NPOIIECCOB B JIOTHCTUKE M TOBBIIMICHHS TOYHOCTH TMOCTPOCHMS aHalM3a M IPOrHO3a, a HWMEHHO,
NPOTHO3MPOBAHUS 3aM1aCOB, TIOCTABOK M CIIPOCA, COKPALIECHHS PacXOl0B Ha IEPEBO3KY, MUHUMH3ALHN
pHCKOB, moncka (GpakTopoB d(Q(PEKTHBHOCTH, YIyUIICHHs IUIAHUPOBAHHS M YIPABJICHUS, TOBBIIICHUSI
NPO3PaYHOCTH;
* mpuoOpeTeHHe B YCIOBUSIX CJIA0OW CTPYKTYpHPOBAHHOCTH [aHHBIX IPAKTUYECKHX HABBIKOB
W3BJICUYCHHSI 3HAHHIA;
* (hopMHpOBaHNE HABBIKOB MO MHTEPIIPETAIMHU TOJYYCHHBIX PE3YJBTATOB ISl MTOA00pa ONTUMAIIBHBIX
Mojienielt 1 00bsICHEHUST BOSHUKAIONNX B MUKpOCUCTEMaX Y PEKTOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3.1 [TIIpoBomuT aHamM3 JTanoB pa3paboTKu |
BHEIPEHUs] ~ CHUCTEM  YIOpaBICHHSA, ©  OLCHHBACT
3¢ PEKTUBHOCTD PE3yabTaTOB

OIIK-3 CriocobeH ¢hopMyIupoBarsb,
(bopMHUpPOBaTh U TPUMEHSTH KPUTEPUHU OLICHKU
3G PEKTUBHOCTH MOYYECHHBIX PE3YIIBTATOB

pa3paboTKK CUCTEM YTIPaBIICHUS U UX
BHEIPEHUs B [IPOU3BOJICTBEHHOM U
HENpPOM3BOJCTBEHHOM chepax

OIIK-3.2 PaszpabarbiBaeT U NPUMEHAET KPUTCPUH OLECHKU
3(p(PEKTUBHOCTH MOIYYEHHBIX PE3yIbTaTOB Ha OCHOBAHUHU
MTOJIy4E€HHBIX 3HAHUU

OIIK-4 CriocobeH nmpuMeHSITh METOIBI
MaTeMaTH4ecKoro, QyHKIIMOHAIBHOTO U
CHCTEMHOTO aHaJIM3a AT 3aa4

OIIK-4.2 [IpoBoauT aHaIM3 U MOJEIHPOBAHUE TPU TOMOIITH
METOIOB ~ MaTeMaTH4eCKOro, (YHKIMOHAIBHOTO U
CHCTEMHOTO aHajW3a IpU pPELIEHUH MPUKIAJHBIX U

MOJICTUPOBAHMSI, aHAJTN3a U CUHTE3a TEOPETUUCCKUX  3a7a4  aBTOMATHYECKOTO  YIPAaBJICHUS
ABTOMATHUYECKOT'O yIPABJICHUS TEXHUUCCKUMH | TEXHUYECKUMHU 00bEKTaMH

o0beKTaMu

OIIK-5 CriocoOeH BeIOMpaTh METOBI U OIIK-5.1 Amnamm3upyer W OIpenensieT ONTHMAalbHbIE

pa3pabaTbIBaTh aJTOPUTMBI PEILICHUS 33/1a4
ABTOMATHUYECKOTO YIIPAaBICHUS CI0KHBIMH
yIpaBiIsieMbIMUA OOBEKTaMHU

MCTOAbI UIA pCIICHUA 3aa49 aBTOMATUYICCKOI'O YIIPAaBJICHUA

OIIK-5.2 PazpaOarbiBaeT ajJropuTMbl JJIsl PELICHHS 3aiad
aBTOMATUYECKOTO YIIpaBIEHUS

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

* 0a30BEIC noaxoAbl, METOABI U MOACIIN NPCACTABICHUSA U OMMUCAHUA JAHHBIX B JIOTUCTUKC C ITOMOIIBIO

MAaIIMHHOTO O0yYeHUS;

¢ COBPpCMCHHOC COCTOSAHUC I/ICCJ'IG,Z[OBaHI/Iﬁ B 00J1aCTH MAIIUHHOTO O6y‘leHPI$I B JIOTUCTHUKE.

YMETB:




* IPOBOJIUTH AQHAJIN3 TIPESAMETHON 001acTH;

* OINpEIETATh Ha3HAuYCHHWE, BBHIOMpPATh METOABI M CPEICTBA JJIsl MOCTPOCHHS MOJENEH MAaIlIMHHOTO

00y4eHust;

* CTPOUTH MOJICITM MAIIMHHOTO O0YUYESHHMS JIJIsl PEICHUS JIOTHCTHYECKUX 3a/1a4;

* UHTEPIPETUPOBATH PE3YJIBTATHI IS JalbHEHIIeH ONTUMU3AIMY U UCIIOJIb30BaHUS PE3YJIbTaTOB.
BJIQJICT!

* TEOPETUUECKHUM allllapaToM MAIIMHHOTO aHAJIN3a JAHHBIX JUIS JIOTHCTHKY;

* METOJJAMU peaJIN3aIX AITOPUTMOB MAIIMHHOTO O0YYCHHUS JIIsI JTOTUCTHKH;

* HABBIKAMH CAMOCTOSITEIILHOM PaboThI;

* MPaKTUKOM HCCIENOBAaHUWS M PELICHUS TMPHKIAJHBIX 3a4a4d JIOTHCTHKH C TOMOIIBI0 MAIIMHHOTO

o0yd4eHusI.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 Beenenue 2 2 1
2 MeToa HaMMEHBIITUX KBaIPaToOB 4 4 2
3 AHanu3 BpEMEHHBIX PAJIOB 2 2 2
4 OO0yueHue ¢ yuureiaem 4 4 4
5 Knacrepusanust u vactuaHoe oO0yueHue 2 2 2
6 OO0yueHue 6e3 yuurens 2 2 2
7 OOyueHue ¢ OAKpeIUIeHUEM 2 2 2
8 I'myboxkoe oOyueHme 4 4 4
9 NmurannonHoe MosieIupoBaHue 2 2 2
10  |bonbuine njaHHbIE 2 2 3
1 BekTopHble TpenCTaBICHUS TEKCTOB H ) ’ 3
rpados
12 |Pacno3HaBaHue M300paxeHUH 2 2 3
Hroro yacos 30 30 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemecrtp: 2 (Becennuit)
1. Beenenue

[locranoBka 3amau oOyueHus: mo npeueaeHTam. OOBEKTHl W NPU3HAKW. THIBI MIKaJl: OWHApPHBIE,
HOMHHAJIbHBIE, TIOPAJKOBBIC, KOJMYECTBEHHbIC. THIBI 3ajgad: Kiaccu(UKalus, perpeccus,
MPOrHO3UPOBaHKEe, paHxupoBaHue. OCHOBHBIC HOHSATHS: MOAEIHL AJTOPUTMOB, METOHN OOy4YeHHs,
¢byHKIMA 1oTeph M (PYHKIMOHAJI KayecTBa, NPHHIUI MHUHMMHU3AIMU SMIHPUYECKOTO PHCKA,
o0oO0miaromas  CroCOOHOCTb,  CKOJB3SIMIMKA  KOHTPONb. JIMHEHHBIE MOIENM perpeccud u
knaccuukanuu. MeToj HaWMEHBIIUX KBajaparoB. [lonmmHomuanbHas perpeccus. [Ipumepst
NPUKIaJHBIX 337a4 B JIOTMCTHKE. METOIMKa 3KCIIEpUMEHTANBHOIO HCCIENOBAaHUSA M CpPaBHEHHSA
AJITOPUTMOB Ha MOJIENIBHBIX M PeabHbIX TaHHbIX. Kpurepuu orbopa mozaenei.




2. Mertog HaMMEHBIINX KBaJPaTOB

OcHOBHBIE THUIIBI AAHHBIX. MeTOJ HauMEHbIIUX KBaJparToB. Perpeccus Ha koHcTaHTy. IoTOBBIE
dopmynbl ansi mapHOM perpeccun. MHoxecTBeHHas perpeccus. OmmOka mnporrosza. Cymma
KBaJ[paToB ocTarkoB. OO0mas cymma kBajaparoB. OObsCHEHHas CyMMa KBajJpaToB. AOCONIOTHBIN
mukbe3 mo JuHeWHoW anreOpe. leomerpuueckas wumocTpauusi MHoxectBeHHoro MHK.
Kosdpduument nerepmunannu. MHOromepHast TMHEHHas perpeccusl.

3. AHanu3 BpeMEHHBIX PAIOB

3ajaua NPOTHO3MPOBAaHUS  BPEMEHHBIX  psioB. [IpuMepsl NpPUIOKEHUH B JIOTHCTHUKE.
OKCIIOHEHIIMAJILHOE CKOJIb3s1lee CpeHee. DKOHOMETPUUECKUE, alallTUBHbIE, HEHPOCETEBbIE METO/bI
nporHosupoBanus. KBantunbHas perpeccus. Hemapamerpruueckas perpeccusi.

4. ObyueHue ¢ yunreiaem

JlunelinpliA, METPUUECKU, JTIOTHUYECKUN Kiaccu(uKaTopbl. MeToJ OMOpHBIX BEKTOPOB. AHCaMOIIH.
[IprMepsl B 1OTUCTHKE.

5. Kilacrepuzanus u yacTugHoe oOydeHue

ITocranoBka 3amauu kjacrtepuzauMu. Tunbl KilacTepHeIX CTpykTyp. llocraHoBka 3amaun
Semisupervised Learning, mnpumepbl mnpuwioxkeHud. ONTUMU3ANUOHHBIE TIOCTAHOBKH 3a/ad
KJIaCTepU3alMi M 4aCTHYHOTO oOyueHus. Anroput™m k-cpemnunx m EM-anroputM amns pasneneHus
rayccoBckoil cmecu. AnroputM DBSCAN. ArmomepatuBHas KiacTepusauusi, AJTOpUTM
Jlanca-BunbsimMca 1 ero yacTHble cilydau. AJITOPUTM IIOCTPOEHHs JeHAporpammsl. OmpeneneHue
yucna kiactepoB. CBocTBa CXKaTUS/pacTsDKEHUST WU MOHOTOHHOCTU. [IpocTeie 3BpucTHYECKHE
METO/IbI YacTUYHOro oOyueHws: self-training, co-training, co-learning. TpaHCAYKTUBHBIH METOJ
onopHeIx BekTopoB TSVM. Anroputm Expectation-Regularization Ha OCHOBE MHOTOKIIACCOBOI
PEryIpU3UPOBAHHOM JIOTUCTUYECKON PETPECCHU.

6. O0yuenwuie 6e3 yuures

Hefiponnas cets Koxonena. KonkypentHoe oOyuenwme, ctparerun WTA u  WTM.
Camoopranmsytoniasics kapra Koxonena. [IpuMeHneHue mnsi BH3yaJIbHOTO aHaju3a JaHHBIX.
UckycctBo untepmnperanun kapt Koxonena. Arokonuposmuk. Jlunennsiiit AE, SAE, DAE, CAE,
RAE, VAE, AE nmna xnaccudukanuu, mHorocnoiineiii AE. Ilpen-oOyueHue HeHpoHHBIX ceTeit
(pre-training). Ilepenoc oOyuenus (transfer learning). MuorozagauyHoe oOyuenue (multi-task
learning). CamocrositensHoe oOyueHue (self-supervised learning). Juctwmnsanus mopenedt wim
cypporatHoe Moznenupoanue. OOyueHHE C HCIIOIb30BaHMEM NPHUBHICTUPOBAHHON HH(OpMaLuH
(learning using priveleged information, LUPI). I'eneparuBHble cocTtszarenbHbie ceTd (generative
adversarial net, GAN).

7. O0yueHwue ¢ MOAKpEIIeHUEM

3amaua o mHOropykom Oanaurte. JKamHble W sncuion-xagHble crpareruud. Merog UCB (upper
confidence bound). AnanTruBHbBIE CTPAaTETMH Ha OCHOBE CKOJB3SIIUX CPeIHUX. MeToj cpaBHEHHS C
nofkpersieaneM. Meron mpecienoBanus. IlocTaHOBKa 3ajadn B Cilydae, KOT[Ja areHT BIHMSIET Ha
cpeny. Llennocts cocrostaust cpenpl. llemHocte gaeiictBus. JKagHble CTpaTerdyl MaKCHUMH3AIUU
IIEHHOCTH. YpaBHeHHUs ontuManbHocT benmnmmana. Meron SARSA. Metox Q-o0yuenns. Tunuzanus
MeTo/10B Ha on-policy u off-policy. I'paguenTtHas ontTumuzanus crpareruu (policy gradient). CBsizb ¢
Makcumm3anuei log-npasnononoOusi. IloctaHOBKa 3a7au IPU MOJEIUPOBAHUM cpelbl. Tunuzanus
MetonoB Ha model-free u model-based. KonTekctHbiii MHOTOpyKWi Oanaut. JluHeinas
perpeccuoHHas Mojellb ¢ BepxHed pgoBeputenbHON omneHkod LinUCB. OuenuBanme HOBOW
CTpaTeruu 1Mo OOJBIIUM UCTOPUICCKUM JaHHBIM, COOPMUPOBAHHBIM MPH CTAPHIX CTPATETHSIX.

8. ['my6okoe o0OyueHune



I'myOoxue Heiiponnsie cetu. [mybokoe Q-oOyuenue neripoHHor cetu DQN Ha mpumepe oOyueHus
urpam Atari. OmnnaiiHoBoe miyOokoe oOyuenune. Ausroputm Hedge BackProp. ImyGokas
CTPYKTypupOBaHHas ceManTuyeckas mozneiab DSSM (Deep Structured Semantic Model).

9. IMuTanmoHHOE MOJICTUPOBAHUE

IToctaHOBKM 3aJadd HMMUTAIMOHHOTO MozenupoBaHus. (OCHOBHBIE 3Tanbl HMUTAIMOHHOTO
MareMaTnyeckoro monenupoBaHusi. OObEKTHl C BEPOSTHOCTHBIM XapaKTepoM MoBeneHus. Meton
Mounre-Kapro.

10. bonbiiue gaHHbBIE

[Monsrue Gompmux gansbiX. [Tpunmuner padorel. MapReduce. Hadoop. [Ipumepst 3amau. [Tapcunr
JaHHBIX.

11. BektopHbIe NpeACTaBICHUS TEKCTOB U TpadoB

BekropHbie mpencrabneHusi Tekcra. [umore3a auctpuOyTuBHON cemanTukd. Momenmn CBOW u
SGNS wu3 mnporpammel word2vec. HWepapxuueckuii SoftMax. Mognens FastText. Bekrophsie
npencrasneHust rpagoB. MuoromepHoe mkaiupoanue (multidimensional scaling, MDS).
Bexropnoe mpencrasnenue cocenctna (stochastic neighbor embedding, SNE u tSNE). Marpuunsie
pasnoxenuss (graph factorization). Moxgenu ciyvaiiHbix Onyxnanuii DeepWalk, node2vec.
O0606mEnnbIil aBToKOAMpOBUIMK Ha rpadax GraphEDM. IlpencraBnenue o rpadoBbIX HEUPOHHBIX
cetsx (graph neural network, GNN). [lepenada coobmienwmii mmo rpady (message passing).

12. PacnioznaBanue n300pakeHHi
CoBpeMeHHbIE MOJICIH JUIs paciio3HaBaHus n3o0paxxkennid. [IpakTuka.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Jiist 00y4eHuns: HeoOX0UMO CIICAYIoIIee MYITBTUMETUITHOE 000pYI0BaHuE:
VY4eOHasi KOMIIBIOTEPHAS ayTUTOPHS, IEPCOHABHBIE KOMIIBIOTEPBI, MYJIBTUMEIHITHOE 000pYI0BaHNE
(mpoexTop, 3KpaH, HTEPAKTUBHAS 10CKa).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Oxonomerpuka. Hauanbhsiii kype [Teker] / 5. P. Marnyc, I1. K. Karbimies, A. A. Tlepecernkuii ;
Axan. HapomHOro X03s1icTBa npu IIpaBurensctse Poc. ®enepanum - M. Jleno,2007

2. BoccranosneHue 3aBUCUMOCTEH 1m0 amMmupudeckuM gaHHbM [Teker]/B. H. Banauk, -M., Hayxka,
1979



1. Hastie T., Tibshirani R., Friedman J. The Elements of Statistical Learning. Springer, 2014. — 739 p.
2. Bishop C. M. Pattern Recognition and Machine Learning. — Springer, 2006. — 738 p.

3. MepkoB A. b. PacioznaBanue 00pa3oB. BBeneHnue B MeTo/ibl cratuctTudeckoro ooyuenus. 2011. 256
C

. MepxoB A. b. PacnoznaBanue o6pa3zos. [Toctpoenne u o0yueHre BEpOsSTHOCTHBIX Mojenei. 2014.
238 c.

5. Apramonos, H.B. Benenue B skoHOMeTpHKY: Y4ueOHUK / 2-¢ U3]l., UCHp. U Jo1l. - MOoCKBa :
MIIHMO, 2014. - 222 c.: ISBN 978-5-4439-2010-8

6. bop3eix, JI.A., llememies b.b. DxonomeTpuka B 3aauax u ynpaxkHenusx : [0onee 300 3agaq]. — M.:
JIEHAH/, 2014. — 202 c. : un., Tabmn.; 22 cm.: ISBN 978-5-9710-1006-7

7. Koomwo JLIL., Puuapt B. [TocTpoenne cructem MammHHOTO 00y4ueHust Ha si3bike Python. 2016. 302 c.
8. AiiBazsu C. A., EnroxoB U. C., Memankun JI. /1. [lpuxinamnas cTaTHCTAKA: OCHOBBI
MOJICIIMPOBaHYsI U TIepBUYHAs 00paboTka gaHHbIX. — M.: @uHaHCH U cTatucTuka, 1983

9. Aiiazsu C. A., Erroxos U. C., Memankun JI. JI. [Ipuknagaast craTUCTHKA: UCCIICIOBAaHNE
3aBucUMOCTe. — M.: @uHaHCHI U cTaTHCTHKA, 1985

10. AiiBazsan C. A., byxmrabep B. M., EnroxoB U. C., Memankun JI. J[. [IpuknanHas ctaTucTuka:
Kiaccu(uKanus U CHUXKEeHUE pasMepHocTH. — M.: @uHaHCH U cTaTrcThka, 1989

N

JomnonHurenbHas aureparypa

1. Hocko, B.I1. OxoHomeTpuka [TekcT] : y4eOHHK JUIS CTY/ICHTOB BBICIIMX YYEOHBIX 3aBE/ICHUM,
00yJaroumXcs Mo SKOHOMUYECKUM crieruanpHoCTsM. — M.: [leno, 2011, — 25 cm. —
(Axanemuueckunii yueOHUK / Poccuiickas akajl. Hap. X03-Ba U Toc. Ciry0bI ipu [Ipesunenre
Poccuiickoit @eneparun). Ku. 1: Ku. 1, 9. 1 : OcHOBHBIC TIOHSTHSI, DIEMEHTAPHBIC METOJIBI, . 2 :
Perpeccuonnslif ananu3 BpeMeHHBIX panoB. — 2011. — 671 c. : un.; ISBN 978-5-7749-0654-3

2. Hocko, B.I1. OxoHoMeTpuka [TekcT] : yaeOHUK IS CTYACHTOB BHICIIUX YYEOHBIX 3aBE/ICHUH,
00yJaroIuXcs Mo IKOHOMHUECKHUM crienuaibHoCcTsIM. — M.: Jleno, 2011. — 25 cm. —
(Axagemuueckuit yueOHuk / Poccuiickas akaj. Hap. X03-Ba U Toc. Ciyk0sI ipu [Ipe3unente
Poccuiickort @eneparun). Ku. 2: Ku. 2, 4. 3 : Cucrembl OJHOBpEMEHHBIX YpaBHEHUH, TaHEbHbIE
JaHHbIE, MOJEIHU C JUCKPETHBIMU M OTPAHUYCHHBIMH OOBSICHAEMBIMU TIEPEMEHHBIMH, 4. 4 :
Bpemennsbie psapl: qomoNHUTEIBHBIE T1aBbl. Mozens ctoxactudeckon rpanuiel. — 2011. — 575 ¢. :
ui., Tabn. ISBN 978-5-7749-0655-0

3. Hocko, B.I1. OxoHomeTpuka. DneMeHTapHbIE METOIBI M BBEICHHUE B PETPECCHOHHBIN aHAIIN3
BpEMEHHBIX PsiioB. — M. : H-T sxoHOMUKH TIepexoj. repuoga, 2004, — 501 c. : uin., Tabmn.; 23 cMm.
ISBN 5-93255-141-0

4. Joshua D. Angrist, Jorn-Steffen Pischke. Mostly Harmless Econometrics: An Empiricistis
Companion. — Princeton University Press, 2009.

5. Hastie T., Tibshirani R., Friedman J. The Elements of Statistical Learning. — Springer, 2001. ISBN
0-387-95284-5

6. Vapnik V.N. Statistical learning theory. — N.Y.: John Wiley & Sons, Inc., 1998

7. WMupsie A.H. BepositHocts-1. T.1, U3n. 7, crepeorunnoe. — M.: MIITHMO, 2021. — 552 c. ISBN
978-5-4439-1557-9

8. Hlupses A.H. Bepositnocts-2. T.2, U3x. 7, crepeorunnoe. — M.: MIIHMO, 2021. — 416
crpanuil. ISBN: 978-5-4439-1558-6

9. YmHOB, A.E. AnanuTudeckas reoMeTpusl U JTuHelHast anredpa : yue6. [Tocobue. — 3-e uzn., ucnp.
u gon. — M.: MOTU, 2011. — 544 c. ISBN: 978-5-7417-0387-6

10. Yepnosa H.M. Maremarudeckas craructuka: Yue6. mocooue / HoBocub6. roc. yH-T. HoBOCHOUMpCK,
2007. — 148 c. ISBN 978-5-94356-523-6

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. Dnekrponnas 6ubnrorexka MOTU: http:/lib.mipt.ru/
2. ®enepanbHblil mopran «Poccuiickoe odpaszoanue: http://www.edu.ru
3. bubnmoreka 1o ecTeCTBEHHBIM HaykaM Poccuiickoii akagemun Hayk: http://benran.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



B mporiecce npakTruecknx 3aHATHH HCIIONB3yeTcst porpaMMHsii aker EViews 11 Student Version
Lite.

B npouiecce 00y4eHuUst MOTYT IPUMEHSTHCS TEXHOJIOTHU TUCTAHIIHOHHOTO TECTUPOBAHUS B paMKax
cucTeMbl JucTtanimonHoro ooyuenuss MOTH http://moodle.physiech.edu/

B 00Opa3zoBaTensHOM MpoIecce MOTYT UCIOJIb30BaThCs AUCTAHIIMOHHBIC 3aHITHS U BEOWHAPHI C
MCIIOJIb30BaHHUEM KOMMYHHUKAIIHOHHOTO IIPOrPAaMMHOTO o0ectiedeHus: Zoom, CepBrca
BuneorenedonHol cBsa3u Google Meet, BeO-cepBuca Google Kiacce.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHHE Kypca TpeOyeT OONbLION caMOCTOSTeNbHONW paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HE0OX0JMMOe BpeMs 7Sl pabOoThI CTy/IeHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:
— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIUTEPATYPBI;
— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM CEMUHAPOB, YYeOHON 1 HAyYHOU JTUTEparype).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: CucTeMHBII aHAIIN3 U yTIpaBIeHUE

npopuJib NOArOTOBKHU: CuCTeMHBI aHAIIN3 U yIPaBJICHUE B OONBITNX CHCTEMaX
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTHUH

Kypc: 1

KBaJupuKaAnus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: A .B. Ilymkapesa, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CriocobeH ¢hopMyIupoBarsb,
(bopMHUpPOBaTh U TPUMEHSTH KPUTEPUHU OLICHKU
3G PEKTUBHOCTH MOTYYCHHBIX PE3YIIBTATOB
pa3paboTKK CHCTEM YIIPABJICHUS U UX
BHEJIPCHUS B IPOU3BOJICTBEHHOMN U
HETIPOU3BOJCTBEHHOM cepax

OIIK-3.1 [TIIpoBomauT aHaimM3 JTanoB pa3paboTKu |
BHEIPEHUs] ~ CHUCTEM  yIOpaBICHHS, ©  OLICHHBAEeT
3¢ PEKTUBHOCTD PE3yabTaTOB

OIIK-3.2 PaszpabarbiBaeT U NPUMEHAET KPUTCPUH OLECHKU
3(p(PEKTUBHOCTH MOIYYEHHBIX PE3yIbTaTOB Ha OCHOBAHUHU
ITOJIy4E€HHBIX 3HAHUU

OIIK-4 CriocobeH nmpuMeHSITh METOIBI
MaTeMaTH4ecKoro, QyHKIMOHAIBHOTO U
CHCTEMHOTO aHaJIM3a AT 3aa4

OIIK-4.2 [IpoBoauT aHaIM3 U MOJEIHPOBAHUE TPU TOMOIITH
METOIOB  MaTeMaTH4eCKOro, (YHKIMOHAIBHOTO U
CHCTEMHOTO aHajHM3a IIpU pPELICHUH MPUKIAJHBIX U

MOJICTUPOBAHMSI, aHAJTN3a U CUHTE3a TEOPETUUCCKUX  3a7ad  aBTOMATHUYECKOTO  YIPAaBJICHUS
ABTOMATHUYECKOT'O yIPABJICHUS TEXHUUECCKUMH | TEXHUYECKUMHU 00bEKTaMH

o0beKTaMU

OIIK-5 CriocoOeH BeIOMpaTh METOBI U OIIK-5.1 Amnammsupyer W OIpenensieT ONTHMAalbHbIE

pa3pabaTbIBaTh aJTOPUTMBI PEILICHUS 33/1a4
aBTOMATHUYECKOTO YIIPaBICHUS CI0KHBIMH
yIpaBiasieMbIMA OOBEKTaMU

MCTOAbI UIA pCIICHUA 3aa49 aBTOMATUYCCKOI'O YIIPAaBJICHU

OIIK-5.2 Pa3paOarbiBaeT ajJropuTMbl JUIsl PELICHHS 3aiad
aBTOMATUYECKOTO YIIpaBIEHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pe3yabTare H3Yy4YCHHUA JUCHUIIINHBI «MeTonpl MaIIMHHOTO O6y‘IeHI/I}I B JIOTHCTHYCCKUX CHUCTEMaAX»

00yJarouiCs JTOIDKEH:

3HAThb:

* 6a30BbIE MOMIXO/IbI, METO/IBI U MOJICITU NIPECTABICHUS W OMUCAHUS JIAHHBIX B JIOTHCTUKE C MTOMOIILIO

MAaIIrHHOI'O 06yquH$[;

¢ COBPEMCEHHOC COCTOSAHUC HUCCJICIOBAaHUM B 001aCTH MaIIMHHOTO OGy‘-ICHI/IH B JIOTUCTHKE.

yMeThb:

* IPOBOJUTH aHAINU3 MIPEIMETHOM 001acTH;
* OmpenendTh Ha3HAuYCHUE, BHIOMPATh METOABI U CPEACTBA NI TOCTPOSHHUS MOCNed MAaIIMHHOTO

o0y4eHust;

* CTPOUTH MOJICJIA MAIIMHHOTO 00yUYeHHs IS PeICHHsI JOTHCTUYECKUX 3a7ad;
* HHTEPIIPETUPOBATh PE3YJIbTaThl AJIs JajdbHENUIIEH ONTUMU3ALUY U UCII0JIb30BaHUsI PE3YIIbTaTOB.

BJIAA€Th:

* TCOPCTUYCCKUM aIrmnaparoM MAallIMHHOTO aHaJIn3a JaHHBIX JJId JIOTUCTHUKU,
¢ MCTOJAaMU pcajin3alivuu aJIrOpUTMOB MAILITMHHOTO 06yquI/m JJISL TIOTUCTHKU,

* HaBBIKAMM CaMOCTOSITEIbHON paboThI;

° HpaKTI/IK()ﬁ HCCJICAOBAHUSA W PCHICHUS IIPUKIIAJAHBIX 3aa4 JIOTUCTUKU C MOMOMIbIO MAIIWMHHOTO

o0yd4eHusI.

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Texymuii KOHTPOJIb OCYILECTBISCTCS B BHJIE BBINOJHEHUS KOHTPOJIBHOW pabOThl MO OTAEIBHBIM
pasfenaM M BBINOJTHEHMS TOMAIIHUX MPOEKTOB. I MPOXOKAEHUS KOHTPONS CTYAEHT JOJKEH, Kak
MUHUMYM, IIPOJEMOHCTPUPOBATh 3HAHWS OCHOBHBIX OIIPEAEICHUIN; YMEHME pelllaTh CTaHIapTHhIC
3a1a4uM, pa3o0paHHbIe HA CEMUHAPCKUX 3aHATHUSX.

Texymuii KOHTPOJIb BKIIOYAeT | MUCbMEHHYIO KOHTPOJIBHYIO paboTy B TEUECHHE CEMECTpPa, COCTOSIILYIO
13 HECKOJBKHX BONPOCOB W 33134 IO NMPOHIEHHOMY MaTepHally, a TakXe BBIIOIHEHHE JOMAalIHUX
IIPOEKTOB ISl IIPEACTABICHNUS II0TYYEHHBIX 3HAaHUH.



Pedepar — dopma mM3nOKEeHHS W MHTEPIpETAlMU HIAEH, COAECP)KAIIMXCS B HECKOIBKMX HMCTOYHHKAX
(pexomennyercss wucmonb3oBate He MeHee 10), koTtopas TpeOyeT yMEHHUS CONOCTaBIATH H
aHAJM3MPOBAaTh pa3IM4Hble TOYKHM 3peHus. Pedepar, B ommume OT KOHCHEKTa, SIBISETCS HOBBIM,
AaBTOPCKHM TEKCTOM, YTO MOAPA3yMeBaeT HOBOE H3JIOKEHHE, CUCTEMAaTH3alMI0 Marepuana, ocoOyro
aBTOPCKYIO MO3UIIMIO TIPH COMOCTABICHUH PA3IMUYHBIX TOueK 3peHus. PedepupoBanue mpeanongaraer
U3JIOKEHUE Kakoro-aiubo BOMpoca Ha OCHOBe Kiaccu(uKkauuu, o00OLIeHMs, aHalM3a W CHHTE3a
uH(pOpMAaNNH, TOTYYCHHON U3 HECKOJIBKHX JINTEPATYPHBIX MM UHTEPHET HCTOYHUKOB. MUHUMAaIbHBIN
o0beM pedepara 15 crpanul, 00s3aTeIbHO HAJIMYME 3aKJIIOYEHUSI U BHIBOJOB. Pedepar ornennBaercs
10 CJIELYIOLIUM KPUTEPUSIM:

ABTOpCKas MO3UIHU:
- AKTyaJIbHOCTb IIPOOJIEMBI M TEMBI;

- HOBHM3Ha M CaMOCTOSTEIILHOCTb B IIOCTAHOBKE MpOOJEeMbl, B ()OPMYIMPOBAHMHM HOBOTO AacIleKTa
BBIOpaHHOM 11 aHANIK3a TPOOIEMBI;

- HAJIMYHC aBTOpCKOI\/’I IO3uIHH, CaMOCTOATCIBHOCTD Cy)K,[[eHPIfI.

CreneHpb pacKphITUS CYIIHOCTH MIPOOIEMBI:

- COOTBETCTBHE IUIaHa TeMe pedepara;

- COOTBETCTBHE COCPXKaHUs TeMe U IJIaHy pedepara;

- IOJTHOTA U [yOMHA PAaCKPBITUSI OCHOBHBIX MOHATHI MPOOIEMBL;

- 000CHOBaHHOCTb CIIOCOOOB M METOAOB PaOOTHI C MaTEpHAIIOM;

- YMEHHUE paboTarh C TUTEPaTypoi, CHICTEMAaTU3UPOBATh U CTPYKTYpUPOBATh MaTepHal;
- HaJIMYHUE 3aKII0YCHUS U BHIBOJIOB;

- YMCHHC O606H_[3.TB, COMNOCTABJIATh PAa3JIMYHBIC TOYKMU 3PCHHA IO pacCMaTrpuBacMOMYy BOIIPOCY,
APryMCcHTHUPOBATbL OCHOBHBLIC IOJIOKCHUA U BBIBOABI.

O00CHOBaHHOCTH BHIOOpA HCTOYHHUKOB!
- KpyT, TOJIHOTA MCIOJIb30BAHMUS JINTEPATYPHBIX UCTOYHHUKOB T10 IIPpoOIIeMe;

- TMpUBJIEYCHUE HOBEHIINX paboT mo mpobieMe (KypHalbHbIC MyONHKallMU, MaTepuaibl COOPHUKOB
Hay4YHBIX TPYIOB U T.11.).

Cobmoienne TpeboBaHUl K 0OPMIICHUIO:

- IpaBWIIbHOE 0()OPMIICHUE CCBUIOK Ha UCIIONBb3YeMYIO JTUTEPATypy;
- TPAaMOTHOCTB U KYJIBTYpa H3JI0KCHUS,

- BJIaJICHUE TEPMHHOJIOTHEH W IOHATHIHHBIM aliapaToM MpoOieMbl;
- cobmonenre TpeboBaHmii k 00beMy pedepara;

- KyJIbTypa 0()OpMIICHUS: BBIICICHUE a03a1eB.

I'pamoTHOCTS:

- oTcyTcTBHE OpdorpadhuIecKux 1 CHHTAKCUUYECKHUX OMIMOOK, CTHIIMCTHYECKUX [TOTPEIIHOCTEH;
- OTCYTCTBHE OTI€YaTOK, COKpAIIECHHUI CJIOB, KpOME OOLICIPUHSTHIX;

- INTEPATYPHBIA CTUIIb.

[IpumepHbie TeMbI pedepaTos:
1. Ilporpecc HayKu 1 POJIb MAIIMHHOTO OOY4EHUSI B COBPEMEHHOM MHpE

2. TocymapcTBeHHBIE M MEXIyHApOIHBIC MPOTPaMMBbI, HANPABICHHBIC HA PEATH3ALUI0 TPHHIUIIOB
MAaIIMHHOTO OOY4EHUs

Crpareruu 1 NoAXob! K MCHOBI30BaHUIO TEXHOJIOTHHU TPa)OBBIX HEHPOHHBIX CETEH
CBépTouHbIe HEHPOHHBIE CETU

[IpobGnembl HCTIONBL30BaHMS PEKYPPEHTHBIX HEHPOHHBIX CeTel

MeTtozast MonTe-Kapio B moructuke

[MpuanMme padoter anroputMa MapReduce

e A S

I'mnoresa aucTpuOyTUBHOM CEMaHTHKH B aHAJIM3€ JaHHBIX

9. IlepneKTHUBBI UCTIOIB30BAHMS MAIIMHHOTO O0YyUCHHSI B COBPEMEHHOMN JIOTHCTHKE
10. ITonsTHE OONMBIINX NAHHBIX B IOTHCTHYECKUX CHCTEMaX

11. ITpocThie 3BpUCTHYECKUE METO/IbI YACTUYHOTO O0yUYCHHUS B JIOTHCTHKE



Kpurepun onenuBanus pegeparon

9-10 GannoB BBICTABIIAETCS, €CJIM BBIIOJHEHBI BCE TPEOOBAaHUS K HANMCAHMIO M 3aluTe pedepara:
o0o3HaueHa npobiemMa U 00OCHOBaHA €€ aKTyaJbHOCTb, CAENAH KPaTKU aHaJIu3 Pa3IMYHBIX TOUYEK
3peHusi Ha paccMarpuBaeMylo0 IHpoOieMy ¥ JIOTHYHO W3JI0KeHa COOCTBEHHAs IO3MLUS,
c(hopMyIIMpOBaHBI BBIBOJBI, TEMa PACKPBITA MOJHOCTHIO, BBIAEPKAH 00BEM, COOMIONEHBI TPEOOBAHUS K
BHEIIHEMY O(OPMIICHHIO, JaHbI IIPABUIIbHBIE OTBETHI HA JIOMIOIHUTEILHBIE BOIIPOCHL.

7-8 GayoB BBICTaBISETCA, €CJIM OCHOBHbIE TpeOOBaHMS K pedepaTy M €ro 3aIluTe BBIIOJIHEHbI, HO
NP 3TOM JONYIIEHBl HEAOYETHI; B YaCTHOCTH, MMEIOTCS HETOYHOCTH B H3JIO0XKEHMHM MaTepuana;
OTCYTCTBYET JIOTHYECKas IIOCIEeI0BAaTEeIbHOCTh B CYXKICHMSAX; HE BBIIEp)KaH 00BEM pedepara;
HUMEIOTCS yNylleHUus] B OQOpMIICHMH; Ha JOMOJHHUTEIbHBIE BOMPOCH! MPH 3aIIMUTE JaHbl HETOJHBIC
OTBETHI.

4-6 OamnoB  BBICTaBISETCSA, €CIM MMEIOTCS CYIIECTBEHHBIC OTCTYIUICHHMS OT TpeOoBaHUH K
pedeprupoBaHmIo; B YACTHOCTH: TEMa OCBELICHA JIMIIb YaCTUYHO; JOIYIIECHB (PaKTHYECKUE OMINOKH B
coziepKaHuu pedepara WM IpH OTBETE HA JOIOJIHUTEIbHBIE BOIIPOCH]; BO BPEMs 3aIlUThI OTCYTCTBYET
BBIBO/I.

1-3 Gaymuta BBICTABISIETCS, €CIM TeMa pedepaTa He pacKphITa, BHISIBICHO CYIIECTBEHHOE HETIOHUMAaHNE
MpoOTIeMBbl WITH ke pedepaT He TPe/ICTABICH BOBCE.

ITpesenTanuu KOMKHBI OBITH HOATOTOBICHHI B pefakrope Power Point nium ero ananorax u conepxarhb
He MeHee 10 cimaioB (HE BKIIIOYAs TUTYJIBHBIM Cllaiim), 00s3aTeNbHBIM SBIISICTCSl HAJIMYME claina c
BeIBofamMu. Cralapl JOJDKHBI pacrojiararbCsi B JIOTMYECKOW mocinenoBatenbHocTH. MHpopmanms
JNODKHA OBITh TPAaMOTHO M HAIISIIHO MpPEACTaBlieHa C HAayyHOW TOYKM 3pEHHS B BUAC TaOJMIL,
rpaguKoB, CXeM H T.JI., OCHOBaHA Ha OOBEKTUBHBIX JAHHBIX.

ITepeueHb KOHTPOJIBHBIX BOIPOCOB U 3aaHUl TSI CAMOCTOATENILHON PabOTHl M KOHTPOJIBHBIX PaboOT B
TE4EHUE CEMECTpA:

1. OCHOBHBIC THUIIBI JaHHBIX. MGTOI[ HanMMCHBIINX KBAaJIpPaTOB. q)OpMy.]'ILI JJIsI OICHKH KOB(i)(I)I/II_II/IeHTOB.

2. Ommobka mporuo3a. CymMmma kBaapaToB octarkoB. O0mas cymma kBaaparoB. OObsSCHEHHass cymMMa
kBaJipaToB. KoappummeHT neTepMruHaLny.

3. MuoxecTtBeHHas perpeccus. [ eoMmerpudeckas mwmocTparys MEOkecTBeHHOro MHK.

4. Yto Takoe 00OOMEHHBIN anTopuT™M Kiaccudukanuu (Hajo NoMHUTE ¢opmyny)? Kakue BbI 3HaeTe
YacTHBIE CITydau?

5. Merton k Ommkaiimux coceneid. [IpenmyriecTBa 1 HEOCTATKH

6. Uto Takoe OKHO MEePEeMEHHON IIUPHUHBI, B KAKUX CIy4asX €ro CTOUT UCIOIb30BATh?

7. Henapamerpuueckas perpeccus. @opmyna Hanapas-Barcona.

8. Uro Takoe joruyeckasi 3akoHoMepHocTh? [IpuBeauTe mpuMepsl B 00JaCTH JIOTUCTHKH.

9. CpaBHuTe 006JaCTH CTATUCTUYECKUX U JIOTHYECKUX 3aKOHOMEPHOCTEH B (p,n)-TNIOCKOCTH.
10. Yto Takoe pemrarorniee aepeBo? JoCTOMHCTBA M HEMOCTATKU PEIIAONIUX JIEPEBHEB.

11. Yro Takoe ciryuaiiHbIi Jiec?

12. Yro takoe monens MakKaioka-IIurrca (Hago noMHUTH hopmyity)?

13. OnrtumaneHas pa3aensionas runepiiockocTs. [lonarue 3a3opa Mexay Kinaccamu (margin).
14. Kputepuu otbopa Mozaenei.

15. Perynspuszauuu ass 0oTO0pa IPU3HAKOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TepeueHb TUIOBBIX BONPOCOB M TEM JUIS MPOBEICHHS MPOMEKYTOUHON aTTecTaluu 00yJaroIMXCs 110
utoram o0y4YeHHS:

1. ApanTuBHBIC MOACIIH
2. HeiipoceTeBble MOJIEIN aHATN3a BPEMEHHBIX PSAOB



3. IlocraHoBKa 3a1aun knactepusanuy. [IpuMepsl MpUKIaIHbIX 3a1ad. THITBI KJIACTEPHBIX CTPYKTYP.
4. TlocranoBka 3amaun Semisupervised Learning, mpumepsl MPUIOKESHUH.

5. ANropuT™ NOCTpOSHMS AeHAporpaMMsel. OripeeseHne yncia KiIacTepos.

6. CBoiicTBa CKaTHA/PacCTSHKEHUSI U MOHOTOHHOCTH. IIpocThle 3BpHCTHUECKHE METOIbl YACTUYHOTO
oOyuenus: self-training, co-training, co-learning.

7. TpancayktuBHbIE MeTon omopHbIX BekTopoB TSVM. Auroputm Expectation-Regularization Ha
OCHOBE MHOT'OKJIACCOBOM PETYIIIPU3UPOBAHHON JIOTHCTUYECKOW PErPECCUMU.

8. ®ynknmu aktuBanuy ReLU u PReLU. [Ipobnema «mapanngay» cetu.

9. Meroz obOpaTHOro pacrpoctpaneHus: omuook. OcHoBHast uaes. OCHOBHbBIE HEIOCTATKU U CIIOCOOBI
UX YyCTpaHCHHSI.

10. Ceéprounsie HeriporHble ceTi (CNN).
11. PexyppenTHslie HelipoHHbIe ceTr (RNN).

12. 3amaya o mHOrOopykKoMm Oanmute. JKamgHele m ancwioH-x)afaHble crpareruu. Metog UCB (upper
confidence bound). Crparerus Softmax.

13. Kak ycTpoena camoopranuzytomiasics kapra Koxonena?

14. TlocTaHOBKHM 3aJa4d WMHUTAIMOHHOTO MozenrupoBaHus. OCHOBHBIE JTambl HMHTAIMOHHOTO
MaTeMaTH4eCcKoro MosenrpoBaHusi. OOBEKTHI C BEPOSATHOCTHBIM XapaKTEPOM MOBEICHUSI.

15. Meron Mounte-Kapino
16. Ilonsitue 60npmux nanHbX. [Ipuanuns padotel. MapReduce. Hadoop.
17. OueHuBaHne HOBOH CTpaTEruu MO OOJIBIIMM UCTOPUUECKUM TaHHBIM.

18. BekTopHble mpencTtaBiieHUs] TekcTa. [umore3a auctpubyTtuBHOM cemaHTHkH. Moxenn CBOW u
SGNS wu3 mporpammsl word2vec.

19. TloctaHoBKa 3ajauu IpU HaIWYUKM HMHPOPMAIMM O CpeAe B cilyyae BBIOOpa JeHCTBUSL.
KonrexcTHbIil MHOTOpYKHI OaHIUT.

20. Uepapxuaeckuit SoftMax. Monens FastText.

21. Bexropnble mpeacrasneHusi rpadoB. MHoromepHoe mkanupoBanue (multidimensional scaling,
MDS).

22. BekropHoe npezctaBienue coceactna (stochastic neighbor embedding, SNE u tSNE). Marpuunsie
pasnoxenus (graph factorization).

23. IlpencraBnenne o rTpadoBbiX HEWpoHHBIX ceTsx (graph neural network, GNN). Ilepemaua
coobmennii o rpady (message passing).

24. OcHOBHBIC THIIBI JaHHBIX. MeTOx HaMMEHbIIMX KBaapatoB. MDopMmynsl A  OLECHKU
k03¢ pruLmeHTOB.

25. Ommbka nporuosza. Cymma kBaaparoB octaTkoB. OOmas cymma kBaaparoB. OObsICHEHHas] cyMMa
kBaJipaToB. KoappummeHT neTepMruHaLny.

26. MuoxecTBeHHas perpeccus. [ eomerpuueckas mwntocTpanus MEOXecTBeHHOro MHK.

27. Uro Takoe 0000IMIEHHBIN aNTOpUTM Kiaccudukanuu (Haao MOMHUTH Gopmyny)? Kakue Bl 3HaeTe
YaCTHBIC CITydan?

28. Meton k Ommkaiimux coceneit. [IpenmymiecTsa 1 HeTOCTaTKH

29. Uto Takoe OKHO NEPEeMEHHOH INPHUHBI, B KAKUX CIy4asX ero CTOUT UCIOIb30BaTh?

30. Henapametrpuueckas perpeccust. @opmyna Hanapas-Barcona.

31. Yro Takoe noruyeckas 3akoHoMepHOCTh? [IpuBeaure npuMepsl B 00671aCTH JIOTUCTHKH.

32. CpaBHUTE 001aCTH CTATUCTUYECKUX U JIOTHYECKUX 3aKOHOMEPHOCTEH B (P,Nn)-TIIOCKOCTH.
33. Yro Takoe pemaromiee aepeBo? JJOCTOMHCTBA M HEAOCTATKH PEIIAIOIINX JIEPEBbEB.

34. Yro Takoe cimyqalHbIN jec?

35. Yro takoe monens MakKainoka-IIurrca (Hago noMHUTH hopmyiy)?

36. OnrTumanpHas pa3aensionas runepiockocTs. [lonarue 3a3o0pa Mexay Kiaccamu (margin).
37. Kputepuu orbopa mMozeIe.

38. Perynspusauuu ans 0T00pa NpU3HAKOB.

39. AjanTuBHBIE MOIEIIN

40. HelipoceTeBble MOJENIN aHAIN3a BPEMEHHBIX PAOB

41. IlocraHoBKa 3agaun Kiactepusanun. [IpuMeps! npukiaaHbix 3a1a4. TUIBL KJIaCTEPHBIX CTPYKTYP.
42. IlocranoBka 3agaun Semisupervised Learning, npumeps! IpUiaoKeHUH.

43. AnropuT™ nocTpoeHus AeHaporpammbl. OnpeneneHue yuciia Ki1acTepos.

44. CBoiicTBa C)KaTus/pacTsHKEHUsI 1 MOHOTOHHOCTH. [IpocCThle IBpUCTHYECKHE METOIBl YAaCTUYHOTO
oOydenus: self-training, co-training, co-learning.



45. TpaHCIyKTHBHBIM MeToJ omopHbIX BekTopoB TSVM. Amroputm Expectation-Regularization Ha
OCHOBE MHOTOKJIACCOBOH PETyJsIpU3UPOBaHHON JIOTUCTHUECKON PErpecCuu.

46. Oynkiun aktuBanun ReLLU u PReL.U. [Ipobnema «mapanuda» ceTH.

47. Meton oOparHoro pacnpocrtpaneHus omnook. OcHoBHas uaes. OCHOBHbBIE HEOCTATKU U CIIOCOOBI
UX YCTPaHECHHS.

48. Céprounslie HelipoHHbIe ceTh (CNN).

49. Pexyppenrtabie Heliponnble cetd (RNN).

[Mpumepsl OuseToB [uIst TpoBeaeHus AuddepeHInPOBaHHOTO 3a4ETa:
buner 1.

1) Meton Monte-Kapno

2) Kak ycTpoena camoopranusyromasicsa kapra Koxonena?

buner 2.

1) BekropHble mpesacTaBieHus: Tekcra. [ umore3a nucTpuOyTuBHON cemanTHKH. Moaenu CBOW u
SGNS u3 mporpammsl word2vec.

2) OueHrBaHME HOBOW CTPATEruy Mo OONBIIUM UCTOPHUUECKUM JAHHBIM.

Kpurepun oneHuBaHus
Otnnmuno 10 - cucreMaTH3HpoOBaHHBIC, TIIyOOKME M TIOJIHBIE 3HAHUS MO BCEM paszjaeiaM y4eOHOH
IIPOrpaMMBbl, a TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASALIUM 32 €€ IIPEEbl;
- TOYHOE HCIIOJIb30BAaHME HAy4YHOM TEpPMUHOJOIMM (B TOM UHCJIE Ha MHOCTPAHHOM S3bIKE),
CTHJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
- Oe3ympeyHoe BIaJEHUE HHCTPYMEHTApHEM Y4eOHOW AMCLUMIUIMHBL, yMEHHE ero 3¢ (EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1a4;
- BBIp@XEHHas CIOCOOHOCTb CaMOCTOSATENIbHO M TBOPUECKM peIIaTh CIIOXKHBIE IPOOJIEeMBbl B
HECTaHJapTHOH CUTYyalllH;
- TOJIHOE M TIyOOKOEe YCBOCHHE OCHOBHOM M JIOTIOJIHUTENBHOU JIMTEPaTyphl, PEKOMEHIOBAaHHON
y4eOHON MPOrpaMMO TUCTIMITIIHEI;
- YMEHHE OpPUEHTHUPOBATHCS B TEOPUAX, KOHLENIUAX U HapPaBICHUAX IO U3y4aeMOM IUCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;
- TBOpUYECKas CaMOCTOsATeNIbHAs paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHIX, AKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHUS 3aJaHuUil.

OmmyHo 9 - cucTeMaTH3MpoOBaHHBIE, IIyOOKHME M TOJHBIE 3HAHMSA IO BCEM pasaenaM ydeOHOM
IPOTPAMMBI;

- TOYHOE HCIOJIb30BaHUE HAYYHOH TEPMUHOJOTMH (B TOM 4YHMCJIE Ha WHOCTPAHHOM S3bIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

- BIAQJICHUE HHCTPYMEHTAapHeM y4yeOHON AMCIMIUIMHBI, YMEHHE ero 3(QEeKTUBHO HCIIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 331a4;

- CHOCOOHOCTH CaMOCTOSITEIBHO M TBOPUECKM pelIaTh CJIOKHBIE INPOOJIEeMbl B HECTaHIAPTHOM
CHUTyallud B paMKax Y4eOHOW NporpaMMbl, IOJIHOE YCBOCHHE OCHOBHOH M JIONOJHUTEIBHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCIIUITITHBI;

- YMEHHME OpHUEHTUPOBATbCA B OCHOBHBIX TEOPUAX, KOHLENUUSAX M HAMPABICHUSX IO H3ydaeMoi
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

- caMocCTosTeNbHass paboTa Ha NPAKTHYECKHX, JAOOPaTOPHBIX 3aHATHSIX, TBOPYECKOE yyacThe B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

OmnuHO 8 - cucTeMaTU3UPOBaHHbIE, TIIYOOKHE ¥ MOJHBIC 3HAHHS 110 BCEM ITOCTABICHHBIM BOIIPOCAM B
o0beMe yueOHOM POrpamMMmBl;

- WCIIONb30BAaHME HAyYHOW TEPMHUHOJIOTHH, CTHJIUCTUYECKA TPaMOTHOE, JIOTHYECKH IPaBUIIBHOE
U3JI0KEHHE OTBETA Ha BOIPOCHI, yMEHHE JiesiaTh 000CHOBAHHBIE BBIBOIBI;

- BJIaJICHUE WHCTPyMEHTapueM y4eOHOW NHUCIMIUIMHBI (METOJaMM KOMILIEKCHOTO aHan3a, TEXHHKON
MH(QOPMAIIMOHHBIX TEXHOJOTUH), YMEHHE €ro HCIOJIb30BAaTh B IIOCTAHOBKE W PEHICHUH HAyYHBIX H
npo(heCCHOHANBHBIX 33/1ad; CHOCOOHOCTh CaMOCTOSITENBHO pelIaTh CIOXKHBIE NPOOJIEMBI B paMKax
y4eOHOM POrpaMMBEI;



- YCBOCHHE OCHOBHOW W JIOTIOJHHUTEIBHOH JIMTEPaTyphbl, PEKOMECHOBAaHHOW y4eOHON MpOrpaMMoii
JVCIUIUIAHBL;

- YMEHHE OPHEHTHPOBATHCSI B OCHOBHBIX TEOPHSX, KOHIEMIMSIX M HAMpPaBICHUSAX IO H3ydaeMoi
TUCITUIUIMHE W JlaBaTh UM KPUTHUYECKYIO OIICHKY C TO3WIMA TOCYIapCTBEHHOW HIeoNoTuu (10
JTUCITUTUIMHAM COIMAJIbHO-TYMaHUTAPHOTO IIUKJIA);

- aKTHUBHAsl CaMOCTOsATENbHAs paboTa Ha MPAKTUYECKHX, JJAaOOPATOPHBIX 3aHATHUAX, CUCTEMAaTHUECKOe
y4acTHe B IPYMIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMA.

Xopomo 7 - cuCTeMaTH3UPOBaHHbBIE, ITyOOKHWE M TIOJHBIE 3HAHUS IO BCEM paszzaeiaM ydeOHOH
[IPOrpaMMBbl;

- UCTIONIb30BAaHUE HAYYHOW TEPMUHOJIOTHH (B TOM YMCIIE€ Ha MHOCTPAHHOM S3bIKE), TMHIBUCTHYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

- BJIaJICHHUE MHCTPYMEHTapueM y4eOHOW IUCLUWIUIMHBI, YMEHHE €r0 HCIOJb30BaTh B MOCTAaHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

- YCBOCHHE OCHOBHOW W JIOTIOJHHUTEIBHOH JIMTEPaTyphbl, PEKOMECHOBAaHHOW y4eOHON MpOrpaMMoii
JVCIUIUIAHBL;

- YMEHHUE OpPHUEHTHUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHUECMLMSIX U HAMPABICHUSIX IO H3y4aeMoi
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

- camocTosTelbHas paboTa Ha MPAKTHUECKUX, JAOOpATOPHBIX 3aHATUSAX, Y4YacTHE B TPYMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

XOpOIHO 6 - AOCTATOYHO IMOJIHBIC U CUCTCMATU3UPOBAHHBIC 3HAHUS B o0beMe yqe6H0ﬁ IIporpaMmablI;

- HCIIOJIb30BaHHUC HeO6XO,I[HMOI71 Hay‘IHOﬁ TCPMHUHOJIOTUH, CTUWIUCTUYCCKU TI'PAMOTHOC, JIOTHUYCCKHU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIAaTh 000CHOBaHHBIE BBIBOJBI,

- BIIaJICHUE UHCTPYMEHTAapUeM Y4eOHOU JUCUUIUIMHBL, YMEHUE €T0 UCIIOIb30BaTh B PELICHUN YUYEeOHBIX
U IIPOQeCCHOHANBHBIX 33/1a4; CIOCOOHOCTh CaMOCTOSITEIbHO MPUMEHATh THIIOBBIE PEIICHHS B paMKax
y4eOHON MpOrpaMMel;

- YCBOCHHUC OCHOBHOH JINTCPATyphl, pCKOMCHI[OBaHHOﬁ yqe6H0171 HpOl"paMMOfI JUCIHUIIIINHBI,

- YMEHHE OpPUEHTHPOBAaTbCS B OAa30BBIX TEOPHUSAX, KOHLEMIMIX W HANpaBICHUSIX IO H3y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAs CcaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, J1AOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOEC y4daCTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUN.

Xopo1io 5 - focTarouHbie 3HaHKSI B 00beMe yueOHOM MPOrpaMMbL;

- HCIIOJIb30BaHUC HaquOﬁ TCPMHUHOJIOTUH, CTHIUCTUYCCKHU TIPaMOTHOC, JIOTUYCCKU IMPAaBUIIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

- BJIaJICHHE MHCTPYMEHTApHEM Y4eOHOI TUCIUIUIMHBI, YMEHHE €r0 HCIO0Ib30BaTh B PEIICHUN Y4eOHBIX
1 TIPO)eCCHOHANILHBIX 3a/1a4;

- CHOCOOHOCTH CaMOCTOSITEIBHO TPUMEHATH TUIIOBBIE PEIIEHHS B paMKax y4eOHOM porpaMmsl;
- YCBOGHHUE OCHOBHOH JTUTEPATyphl, PEKOMEHIOBAHHON Y4eOHOW POTrpaMMO TUCIIUITIIHBI;

- yMEHHE OpHEHTHpOBaThCA B 0a30BBIX TEOPUAX, KOHLEMIMAX M HANpPaBICHUSAX IO H3ydaeMoi
JUCLUUIUIMHE U JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

- caMocTosTeNbHas paboTa Ha MPAKTUYECKUX, J1a0OPATOPHBIX 3aHATHUAX, Y4acTHE B TIPYHIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

VYIOBIETBOPHUTENBHO 4 - TOCTATOUHBINM 00bEM 3HAHHUM B paMKax 00pa30BaTEIbHOTO CTaHIAPTa;
- YCBOGHHUE OCHOBHOH JTUTEPaTyphl, PEKOMEHIOBAHHON Y4eOHOW POTrpaMMO TUCIIUITIIHBI;

- HMCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIUCTHYCCKOC M JIOTHUYCCKOC H3JIOKCHHUE OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/I60K;

- BIIaJIcHUE WHCTPYMEHTApUEM YUYeOHOW IUCIWILUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

- YMEHHE IO/l PyKOBOJICTBOM IPEIO/IaBaTelIs peIaTh CTaHAApPTHBIE (THIIOBBIC) 33/1a4H;

- YMEHHME OpHUEHTUPOBATbCA B OCHOBHBIX TEOPUSAX, KOHLENLUSAX M HAMPABICHUSX IO H3ydaeMoi
JTUCLUUIUTMHE U JaBaTh UM OLICHKY;

- paboTa mox pyKOBOJICTBOM IpenoJaBaresis Ha MPaKTUYECKUX, JTa0OPaTOPHBIX 3aHITHAX, TOITYCTHMBIH
YPOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH.



VYIOBNETBOPUTENBHO 3 - HENOCTATOYHO MONHBIA 00beM 3HAHWH B paMKax o00pa3oBaTeLHOTO
CTaHAapTa;

- 3HAHUE YacCTH OCHOBHOM JIUTEPATyphl, PEKOMEHIOBAaHHOHN y4eOHON MpOrpaMMOi JUCUUIUIHHEI,

- HWCHOJB30BAaHME HAYyYHOW TEPMHUHOJIOTHH, H3JIOKEHHUE OTBETA HA BOINPOCHI C CYIIECTBEHHBIMHU
JMHTBUCTHUECKUMHU U JIOTHYECKUMU OIINOKaMU;

- cnaboe BHaJeHHE HHCTPYMEHTApHEM Y4eOHOH OUCLUIUIMHBI, HEKOMIETEHTHOCTh B pEIICHHH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

- HEYMEHHE OpUEHTHUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLEMIMUAX M HANPaBICHUAX H3y4acMOU
JUCLUIUIMHBL,

- TTACCUBHOCTH HA MPAKTUYECKUX U JTaOOPATOPHBIX 3aHATUSAX, HU3KUI yPOBEHb KYJIBTYpPbl HCIIOTHEHHS
3aIaHMH.

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO 2- (bpaFMeHTapHBIC 3HAHUS B paMKax 06pa3OBaTeJ'H>HOFO CTaHAapTa,

- 3HaHUSA OTJENBHBIX JINTEPATYPHBIX WCTOYHUKOB, PEKOMEHIOBAHHBIX Y4YeOHON mporpaMMoit
JIMCLMILINHBI,

- HCEYMCHUC MHCIOJIB30BaTh HAYYHYH) TCEPMHUHOJIOTUIO IOUCHUIUIMHBI, HAaJIM4YUEC B OTBETC FPY6LIX
CTUIUCTUYCCKHX U JIOTHYCCKHUX OH_II/I6OK;

- MaCCUBHOCTh HA TIPAKTHYECKUX U JTaOOPATOPHBIX 3aHATUSAX, HU3KUI YPOBEHBb KYJIBTYpPhI UCITOIHEHUS
3aJaHni.

HeynoBieTBopuTenbHo 1 - OTCYTCTBHE 3HAHUM U KOMIIETEHIIMH B paMKax 00pa30BaTeJIbHOTO CTaHIapTa
WJIM OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEJILHOCTH

JuddepeHnrpoBaHHBIN 3a4eT MO0 JUCLUIUIMHE SBISCTCA 3aKIIOYUTENIBHBIM 3TAallOM HM3y4eHHs BCETo
Kypca M UMEET IIeIIbI0 IPOBEPKY 3HAHUI CTYIEHTOB 110 TEOPHH U BBISBICHHE HABBIKOB UX MIPUMECHEHHS
OpU  pEIICHMH TMPAaKTUYEeCKUX 3a7ad, a TakKe HaBBIKOB CAMOCTOATENLHOM  palboThl ¢
PEKOMEH/IOBaHHBIMH ~ OCHOBHOH M JIONOJHUTENIbHOW Jureparypoidl. OleHKa CcTygeHTa 3a
i depeHIMPOBaHHBIA  3a4eT PACCUUTHIBAETCS KaK CpefHee apu(METHYEeCKoe BCEX OLCHOK,
MOJYYEHHBIX CTYIEHTaMH B TEYCHHE CEMEeCTpa 3a CJady KOHTPOJBbHOH paOOTHI, BBHIMOIHEHUIO
MPOEKTHON paboThl, @ TaKXkKe UTOTOBOE COOECENOBaHNE 110 BCEMY MPONUAECHHOMY Kypcy. YUHTHIBACTCS
TaKke paboTa CTylIeHTa Ha NPAKTHYSCKHX 3aHATHIX (IOATOTOBKA NPE3EHTAMH W JIOKIAIOB) H
HanucaHue pedepara 1o 3aJaHHON TeMe.

Jlns ycrnenHoi MOATOTOBKH K In(QepeHINPOBAHHOMY 3adeTy 0oOydaroumieMycs CIeAyeT TIIATebHO
pa3o0paTh KOHCIEKTHI JICKIUI, NCTOYHUKHU JIUTEPATYPhl B TAK)KE Marepuajbl NPAKTUYSCKUX 3aHSITHHA.
OcHOBHOE B TOJTOTOBKE - IMOBTOPEHHE BCEr0 y4eOHOro Marepuasia JUCLHUIUIHMHBI, 10 KOTOPOMY
HeoOxoauMo craBath 3ader. Jusi moarotoBku K auddepeHurpoBaHHOMY 3a4eTy PEKOMEHIyeTCs
OIIUPATHCS Ha BOIPOCHI, IPEACTaBICHHbIE B pabouei yueOHOI mporpaMme.

Bo Bpemss mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
POrpaMMON TUCIUIUIMHEI, & TAKXKE CIIPABOYHON JINTEPATYPOii.

OOyuatomuiicss JOJKEH NPOSIBUTH BCECTOPOHHEE, CHUCTEMaTHYecKoe M I[IIyOOKOoe 3HaHHe
y4eOHO-IPOrPaMMHOIO MaTepHaja, yYMEHHE CBOOOAHO BBINNOJHATH 3aJaHMs, INPEAyCMOTPEHHBIE
MPOrpaMMOM, YCBOUTh OCHOBHYIO JIUTEPATypy W OBITh 3HAKOMBIM C JOMOJHHUTEILHON JIMTEpaTypoil,
PEKOMEHJIOBAaHHOM  IPOrpaMMON  IUCLMILUIMHBI, YCBOUTb B3aUMOCBA3b OCHOBHBIX IIOHSITHUH
JUCUUIUTMHBI B UX 3HaYE€HUH JUIsl IproOpeTaeMoii npodeccun.



