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1. OBIIME ITOJIOXKEHU A

OneHouHble MaTepHUanbl — O3TO COBOKYMHOCTh Y4e€OHO-METOJWYECKHX MaTepuaioB
(KOHTPOJIBHBIX 3aJaHWi, ONMUCaHWH (GOpPM M MPOLEAYyp), NPEJHA3HAYEHHBIX IS OLECHKU
KayecTBa OCBOCHHUS OOydYalOUIMMHUCS  JAHHOM  JUCHMIUIMHBI KaK YacTH  OCHOBHOM
00pa3oBaTeNLHON IPOrPAMMBI.

Ilenb — OLEHUTH COOTBETCTBHE 3HAHWHA, YMEHMA U YPOBHS TNPHOOPETEHHBIX
KOMITETEHIM, 00yJaroIMXCsl LUeNsIM U TpeOOBAaHUSAM OCHOBHOI 00pa30BaTEIbHOM MPOrpaMMEI
B X0/1€ IPOBE/ICHUS TEKYILEro KOHTPOJIS ¥ IPOMEXYTOYHON aTTeCTalnu.

OcHoBHas 3a1a4a — 00ECICUUTh OLIEHKY YPOBHS c(HOPMHPOBAHHOCTH OOIIEKYIbTYPHBIX
U PO(HeCCHOHABHBIX KOMIIETEHIIHMA, MPHOOPETAaeMbIX 00YJaIOLIMMCS B COOTBETCTBUU C ATUMHU
TpeOOBAHUSIMU.

Konrpons 3Hanuii oOy4aromuxcs MOpPOBOAUTCS B (opMe TeKylmero KOHTPOJII U
NPOMEXYTOUHOH arrectauuu. llpum oueHuBaHWM (OmNpenesNieHHH) pPe3yJIbTaTOB OCBOCHHS
JVCIIATUTMHBI TPUMEHSIETCS CHCTEMA 3a4TEHO - HE 3a4TEHO.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH IPOBOJHUTCS C IEJNBI0 OIPEICICHUS CTEIEeHH
YCBOEHHsI y4eOHOTO MaTepuaya, CBOEBPEMEHHOTO BBISBICHHUS M YCTPAHECHHS HEJOCTAaTKOB B
HOATOTOBKE O0YYAIOIIMXCSl U MPUHATHS HEOOXOAMMBIX MEp 110 COBEPILECHCTBOBAHUIO METOIUKH
IpenoiaBaHusi y4eOHOH MUCIMIIMHBI, OpraHu3alud paboThl 00YyJalomMXcs B X0/A€ y4eOHBIX
3aHATHUH M CAMOCTOATENFHON paboThl, OKa3aHHUS UM WHIUBHIyalbHOW TIOMOIIIH.

K KoHTpOIIO TeKyIIeH ycreBaeMOCTH OTHOCHTCS TIPOBEPKA 00YJIarOIIUXCS:

- 10 Pe3yJIbTaTaM BBIMOJIHEHUS 331aHUI Ha IPAKTUYECKUX 3aHATHSX;

- 10 PE3yJIbTaTaM BBIOJHEHUS 3a/IaHUH I CAMOCTOSATEIIEHOW PaOOTHI.

[IpomexxyTouHasi aTrecTamys NPOBOAWUTCS B (opMmMe 3adyeTta — YCTHBIH ONpOC IO
YTBEPXKIEHHBIM BOIIPOCaM, C(OPMYIHPOBAHHBIM C YYETOM COJCpP)KaHUs Y4eOHOH JAUCIMIUINHBL.
B Ouret BKIItOUaeTcs 1Ba TEOPETUIECKHUX BOIIPOCA MO TeMaM Kypca.

IIpu oueHMBaHMU pe3ylbTaTOB OCBOCHMS JUCLUIUIUHBI IpUMEHseTcs OaibHO-
peiituHTrOBast cuctema. VITOroBeIi 6ayun cTyieHTa ONpeaesseTcsi MyTeM CyMMHPOBAHUS OIICHOK,
MOJYYEHHBIX CTYACHTOM Ha BCEX TEKYLIMX U MPOMEXYTOYHOH aTrTecTalusx, MPOBOAMMBIX B
TEYEHHE CeMecTpa CcorjacHo YydyeOHomy rpaduky. MHMroroBeiii ©Oamn nepeBOAUTCS B
TPAJULMOHHYIO (OPMY IO CHCTEME «3aUTE€HO», «HE 3aUTEHOY.

2.0lIMCAHUE TIOKA3ATEJIEHK MW KPUTEPUMEB OIEHUBAHUS
KOMIIETEHIIUI

CchopMupoBaHHOCTh KaXKIAOH KOMIIETEHIIMM B paMKaX OCBOCHMS NAaHHON JHCIUITUHBI
OLICHMBAETCA [0 TPEXYPOBHEBOM ILIKAJIE:

1) mOporoBhIli YpOBEHb SIBISIETCS OOS3aTEIBHBIM ISl BCEX OOYYAIOIIUXCS I10
3aBEpUICHUH OCBOCHUSI TUCIUIINHBL,

2) TPOABUHYTHIH  YPOBEHb  XapakTepU3yeTcs  NPEBBIICHHEM  MHUHUMAaIbHBIX
XapaKTepUCTUK CHOPMUPOBAHHOCTH KOMITETEHIUI 110 3aBEPIICHUN OCBOCHUS JUCLMITIIUHBL;

3) DJTaNOHHBI YPOBEHb XapaKTEPHU3YETCS MAaKCHMAJILHO BO3MOYKHOH BBIPaKEHHOCTHIO
KOMIIETEHIIMH U SBJISETCS BaXKHBIM KaU€CTBEHHBIM OPUEHTHPOM IS CAMOCOBEPILIEHCTBOBAHUSI.

YpoBeHb 0CBOCHUSI KOMIIETEHI M, GOpPMHPYEeMBIX TUCIMIIIMHOMN:
Onucanue KpuTepueB U MIKAJIbI OLICHUBAHNUS OTBETA:

IlIka/na oueHUBaAHUSA Kpurepuii
S 0ay110B, «OTJIMYHO» BeicTaBisiercs  CTyZIE€HTY, KOTOpBIM  BBINOJHWJI  33JaHHE
(3TaJIOHHBIN YPOBEHb) | IOJIHOCTBIO € BBICOKMM  KayeCTBOM.  MOHOIOrM4eckoe




BBICKA3bIBAaHUE JIOTHYHO, BBIACpXKAH OOBEM, HE COACPIKHT
MOTPENIHOCTEMN, TEMIT PEYU BHICOKHH.

4 Oamma, «xopomo» | BeicraBisercs — CTyJeHTY, KOTOpbIM  BBIIOJHWJI  3a/laHue
(MpoaABMHYTHIN MOJIHOCTbIO, HO  JIOMYCTUJ  HE3HAYUTENbHbIE OIIMOKU B
YPOBEHb) MMOHMMAHUU TEKCTa. MOHOJIOTMYECKOE BBICKA3BbIBAHHE JIOTUYHO,
BbIIEpKaH 00beM, HO JIOMYIIEHbl HE3HAUUTEIbHbIE MOTPEIIHOCTH
Y TEMIT PeYU HEJIOCTATOYHO BBICOKHI.

3 0aJuta, | BeicraBnsercs CTyIeHTY, KOTOPBIN BBIMOJIHIII 3aJJaHHUE, HO
«YAOBJIETBOPUTEJIbHO» | JONYCTUJI TMOIPEUIHOCTU B SI3bIKE IepeBofa. MOHOJOTrMYecKoe
(moporoBwblii ypoBeHb) | BBICKa3bIBaHUE JIOTHYHO, HO HE BbLIepkaH oObem (Menee 50%),
JOMYIIEHBl ~ TpaMMaTHYeCKhe W JICKCUYECKHEe  OIIMOKH,
3aTpyJHSIONINE TOHUMAHUE COOOLICHHUSI.

2 0as1a, | 3a1aHNe HEe BHITIOJIHEHO.

«HeyJI0BJIeTBOPUTEIbH
0»

Ha ocHOBaHMM MOJYy4E€HHOTO CYMMAapHOTO Oayyla CTYACHTY BBICTaBISAECTCS HTOrOBAast
OIICHKA 10 AUCUHUIUIMHE IO IIKaJe «HE 3aU4TEHOY, «3a4TEHO.

Ha mpomexyTouHyro aTTecTanuio (3a4eT) BHIHOCHUTCS MUCHMEHHBIA IMEpPeBOJ TEKCTa C
WHOCTPAHHOTO f3bIKAa Ha rocyaapCTBEHHBbIN s3bIk PO oO0bemoMm 1500 1m.3., yCTHBIA TIepeBO
TeKcTa OOIIeHayYHOro XapakTepa 0e3 ucnoib3oBaHus cioBaps (oobemom 1800 m.3.), ycTHOe
BbICKa3bIBaHUE Ha TeMy M30paHHOW mpodeccuu. MakcumanbHO CTyAE€HT MOXeT HaOpath 15
OamnoB. UToroBelii cyMMapHBIM Oamin  CTyJAEHTa, IMOJYYEHHBIM TMpPU  MPOXOXKIECHUU
IPOMEXYTOYHOW aTTECTAIMH, TEPEBOJUTCA B TPAAUIMOHHYIO (HOpPMY MO CHUCTEME «3aYTCHOY,
«HE 3aUTEHOY.

OneHka «3a4TeHO» BBICTABJISETCS CTYIEHTY, €CJIM BCE 3a BCE TPU BOIpPOCA 3aJaHUS

BBICTABJISICTCA OLICHKA HC MCHEC «YAOBJICTBOPUTCIILHO»

OneHka «He 3a4YTEHO»BBICTABIISCTCS CTYACHTY, C€CJIM Ha OJHWH H OoubIe BOITPOCOB
BBICTABJICHA OLICHKA «HC YAOBJIICTBOPHUTCIILHOY.

Kpurepnn oneHku 3HaHUN, yMEHUM, HABBIKOB HA TEKYIIUX H IPOMEKYTOYHOU
aTTecTalusax:

[TucbMeHHBIN epeBo]T TEKCTa (C UCTIONb30BaHUEM CIIOBaps):

— MPaBWIILHOCTH TTEPEBO/IA JTEKCHUECKUX €NHUIL;

— coOJtoJIeHHe TpaMMaTHUECKUX, CHHTAKCHUYECKUX, opdorpaduyeckux MpaBUiI HpU
NEPEBOJIE C UHOCTPAHHOTO fA3bIKAa HAa POJHOM;

— coOuo/ieHNe S3bIKOBOM HOPMBI M CTWJISL IPU IEPEBOJE C MHOCTPAHHOIO s3bIKA Ha
POAHOI;

— aJIeKBaTHOCTbH N1€PEBOIa TEKCTa-OpUTHHANIA HA POJHOM SI3BIK.

[lepenaya Ha pycCKOM MJIM MHOCTPAHHOM $I3bIKE OCHOBHOT'O COJEPKAHMSI MHOS3BIYHOTO
TEKCTa 0OILIeHayyHOro XapakTepa (0e3 HCIOIb30BaHMs CII0Baps):

— IlonHOTa ¥ TOYHOCTH TIepeauyn OCHOBHOM HH(OpMaLny;

— 3HaHue HEUTPaNbHOM JIEKCHUKH;

— 3HaHUE TEPMHHOB;

— CounoKynbTypHBIE 3HAHHS, HEOOXOAUMBIE JJIs1 TOHUMAHUS TEKCTa;

— CBSI3HOCTD NEpeIaun CO/IePIKAHNUS;

— JlornunocTh MoCTpoeHUs: COOOIIEHNUS (pacKpbITHE MPUYUHHO-CIIEICTBEHHBIX CBS3€H).

VY CcTHOE MOHOIOTHYECKOE COOOIIEHHUE 110 TEME:

— 00BEM JIEKCUYECKOT0 3araca;



— IPaMOTHOCTh 0()OPMJICHUS BBICKA3bIBAHMUS,

— JIOTUYHOCTh BBICKA3BIBAHUS;

— HaJIMYKE BHIBOJIOB U 3aKIIIOUCHUSI.

B koHIe KaXJI0ro cemecrpa CTYACHTHI IIOJIy4alOT OLEHKY <«3auTE€HO» 3a 3aJaHMus,
Ka4yeCTBO BBIMIOJHEHHS KOTOPBIX TOJIKHO COCTaBIATH He MeHee 50%.

3. HACITIOPT ®OHJA OHEHOYHbIX CPEACTB 110 JUCHUITIMHE

MOAVYJIIO)
KonTponupyemeie pasaensl (TembI) Kon Bun, METOI,
JTUCITUTIIMHBI (PE3YNIbTATHI 1O pa3jieiaM) KOHTPOIIMPYEMOi opma
KOMIIETEHIIUH OLICHOYHOT'O
(unn e€ yacTH) MEPOIPUATHS
Monyns 1.M30panHas crieniuagibHOCTb. YK-4 3auer
YK-5 Tekymiee
TECTUPOBAHUE
Monyne 2. HWHoctpanHbId s13bIK  Kak | YK-4 3auer
CpeICTBO Hay4HOU MEXIYHAPOAHOU YK-5 Texymiee
KOMMYHHKAIJHH. TECTUPOBaHUE
Mopynb 3. Tema Maructepckoro | YK-4 3auer
HCCTIEOBaHUSI. YK-5 Tekymiee
TECTUPOBAHUE
Monynb 4. JlenoBas nucbMeHHas u yctHas | YK-4 3auer
KOMMYHHKAIUSI HA UHOCTPAHHOM SI3BIKE. YK-5 Tekymee
TECTUPOBaHUE

4. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUSA NJIX UHBIE MATEPUAJIbBI

4.1. IIpomeskyTouHasi aTTecTanus B popme 3auera

Koa xomnerennuu

PesyabTaTsl ocBoenns OITOII
Conep:xaHue KOMNeTeHIUH

YK-4 Cniocoben IIPUMEHSATH COBPEMEHHBIE KOMMYHUKaTUBHBIE
TEXHOJIOTUM, B TOM 4YHCIE Ha WHOCTPaHHOM(BIX) s3bIKe(ax) Juis
AKaJIeMUYECKOTO B MPO(ECCHOHATLHOTO B3aUMOJICHCTBHSI.

YK-5 CniocoOeH aHaJIM3MpOBaTh M YYUTHIBATh pa3HOOOpazue KyibTyp B

[poLIeCCe MEKKYJIbTYPHOIO B3aUMOJEHCTBUS

VK-4.1: TlpumeHsieT KOMMyHUKaTUBHbIE TEXHOJIOTUU B aKaJeMUUYECKUX U MpodeccnoHalIbHbIX

J8(SA152D.€

VK 4.2: TIpencraBisieT pe3ynbTaThl CBOCH akaJeMHU4ecKOi 1 mpodecCHOHaIbHON AeITeNbHOCTH
Ha MYOJWYHBIX  aKaJeMHUYECKMX U NPoPeCcCHOHAIbHBIX MEpONPUATUSIX, B TOM 4YHCIIE,
MEXYHApOJIHOTO YPOBHS

VK-5.1: AHanu3upyeTr ¥ YUYHUTBHIBAET KYJIbTYpHOE pa3zHOOOpa3zue B MPOIECcCe MEKKYJIbTYpHOIO

B3aNMOJICHCTBHSA

YK-5.2: Ocymectisier 3 pekTrnBHOE B3aUMOJICHCTBHE C MPEICTABUTEISIMA IPYTHX KYIBTYp, B
TOM YHCJIE, HA U3y4YaEMOM NHOCTPAHHOM SI3BIKE




VK-5.3: OGecnieunBaeT coO31aHHE TOJEPAHTHOW CpEIbl B3aWMMOJICHCTBHUSI TPH BBITOJTHCHUH
npo(hecCHOHANBHBIX 3a7a4

4.1.1. 3ananue 1: [lucbMeHHbIH MepeBoa TekeTa Mo cnenuaibHocTH (YK-4, YK-5)

MATHEMATICAL PRELIMINARIES

Mathematical notation is used for two main purposes in this book: to describe portions of
an algorithm, and to analyze the performance characteristics of an algorithm. The notation used
in descriptions of algorithms is quite simple, as explained in the previous section. When
analyzing the performance of algorithms, we need to use other more specialized notations.

Most of the algorithms we will discuss are accompanied by mathematical calculations
that determine the speed at which the algorithm may be expected to run. These calculations draw
on nearly every branch of mathematics, and a separate book would be necessary to develop all of
the mathematical concepts that are used in one place or another. However, the majority of the
calculations can be carried out with a knowledge of college algebra, and the reader with a
knowledge of elementary calculus will be able to understand nearly all of the mathematics that
appears. Sometimes we will need to use deeper results of complex variable theory, group theory,
number theory, probability theory, etc.; in such cases the topic will be explained in an
elementary manner, if possible, or a reference to other sources of information will be given.

The mathematical techniques involved in the analysis of algorithms usually have a
distinctive flavor. For example, we will quite often find ourselves working with finite
summations of rational numbers, or with the solutions to recurrence relations. Such topics are
traditionally given only a light treatment in mathematics courses, and so the following
subsections are designed not only to give a thorough drilling in the use of the notations to be
defined but also to illustrate in depth the types of calculations and techniques that will be most
useful to us.

4.1.2. 3ananue 2. Urenue u ycTHbIN NepeBoj TekcTa odmeHay4yHoro xapakrepa (YK-4, VK-
5).

ADVERSARIAL SITUATIONS

A prime application of machine learning is junk email filtering. When we wrote the
second edition of this book (2005), the scourge of unwanted email was a burning issue; now, as
we write the third edition (2011), the problem seems to have abated despite the continual growth
of spam (by some estimates it accounts for 95% of all emails). This is largely due to the
widespread use of spam filtering, which often uses learning techniques. At first blush, junk email
filtering appears to present a standard problem of document classification: Divide documents
into “ham” and “spam” on the basis of the text they contain, guided by training data, of which
there are copious amounts. But it differs from ordinary document classification because it
involves an adversarial aspect. The documents that are being classified are not chosen at random
from an unimaginably huge set of all possible documents; they contain emails that are carefully
crafted to evade the filtering process, designed specifically to beat the system.

Early spam filters simply discarded messages containing “spammy” words that connote
such things as sex, lucre, and quackery. Of course, much legitimate correspondence concerns
gender, money, and medicine: A balance must be struck. So filter designers recruited Bayesian
text classification schemes that learned to strike an appropriate balance during the training
process. Spammers quickly adjusted with techniques that concealed the spammy words by
misspelling them; overwhelmed them with legitimate text, perhaps printed in white on a white
background so that only the filter saw it; or simply put the spam text elsewhere, in an image or a
URL that most mail readers download automatically.

The problem is complicated by the fact that it is hard to compare spam detection
algorithms objectively. Although training data abounds, privacy issues preclude publishing large



public corpora of representative email. And there are strong temporal effects. Spam changes
character rapidly, invalidating sensitive statistical tests such as cross-validation. Finally, the bad
guys can also use machine learning. For example, if they could get hold of examples of what
your filter blocks and what it lets through, they could use this as training data to learn how to
evade filtering.

41.3. 3ananue 3.
Paccka3aTbocBOMXNPOPECCHOHATLHBIXHAYYHBIXHHTEPECAXHBBINOJIHIEMOTHAYYHOpadoTe
. BpemsiBpicTymienust — 5-7 mun. (YK-4, YK-5).

IMpumep:

MY AIM IN LIFE IS TO BECOME AN ENGINEER

It is not a secret that general public recognizes the importance of today’s success in
modern technology in the field of innovative inventions. Whether it is making new electrical
devices, improvement of oil refinement industry, or any other branch of engineering, one is
hardly able to find a person who would consider those scientific advances as somewhat negative.

From an early age, | was willing to be among the vast majority of people who are
changing the world. There are many ways to affect the future of mankind, but personally I am
prone to find myself in the realm of engineering. There are many examples that show how
engineers are making life change in a beneficial for society way. Most of all, it is connected to
making life more comfortable by inventing anything artificial.

| remember how after the first time that | used a computer, | wondered who those people
were that made that outstanding product of an ingenious human mind.

Later on, | realized how much effort was put into one single computer. It included
cohesive cooperation of perhaps hundreds of engineers that worked in different fields of
sciences.

This example of encountering a computer revealed to me my main aspiration. | decided to
plunge myself into a highly educated group of people whose innovations amaze people.

I made a decision to become an engineer regardless of anything because | truly believe
that one day I will be remembered by people as somebody who invented a very useful device.
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