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1. OBIIUE ITOJIOKEHUA

OneHouHble MaTepHalbl — 3TO COBOKYMHOCTh Y4€OHO-METOAMYECKHX MaTepHalloB
(KOHTPOJIBHBIX 3aJjaHUil, omucaHUM (GopM U NpoLEeAYyp), NPEAHA3HAUYEHHBIX I OLEHKU
KayecTBa OCBOEHHMsS  OOy4YalOUIMMHUCS  JaHHOM  JAMCLUIUIMHBL KaK 4YacTd  OCHOBHOM
00pa30BaTEIbLHOM MTPOrPAMMBI.

Ilenb — OIIGHUTH COOTBETCTBUE 3HAHWH, YMEHHH U YPOBHA NPUOOPETEHHBIX
KOMIIETeHIINH, 00yJaronmxcs eIsIM U TpeOOBaHUSM OCHOBHOM 00pa30BaTeIbHONW MPOrpaMMBbI
B XO/1€ IPOBEICHUS TEKYIIEro KOHTPOJIS U IPOMEXKYTOUYHONW aTTECTALIUH.

OcHoBHas 3aja4a — 00€CeUYHTh OLICHKY YPOBHS C(HOPMUPOBAHHOCTH OOIIEKYJIbTYPHBIX
U PO eCCHOHATBHBIX KOMITETEHIIUN, TPUOOpETaeMbIX 00yUJaIOMUMCSl B COOTBETCTBUH C ATUMHU
TpeOOBAHUSIMHU.

KonTpone 3HaHuii oOywarommxcs HpoBOAUTCA B (oOpME TEKyIIEro KOHTPOIS U
MPOMEXKYTOYHOW aTtrecTauuu. llpu omeHuBaHUU (ONpeAesieHuH) pe3yJbTaTOB OCBOCHHUSA
JUCLMILIMHBI TPUMEHSETCS CUCTEMA 3a4TEHO - HE 3a4TEHO.

Texkymuil KOHTpOJb YyCIIEBAEMOCTH IPOBOJUTCS C LEJIbIO OINPENCICHUS CTENCHU
YCBOEHHUSI y4yeOHOIro MaTepuaia, CBOEBPEMEHHOI'O BBISBIECHUS M YCTPAaHEHHUS HENOCTaTKOB B
MIOJIFOTOBKE O0YYaIOLMXCs U NPUHATHS HEOOXOAMMBIX MEp IO COBEPIIEHCTBOBAHUIO METOJUKU
IpernoaaBaHus yueOHOW IUCHUIUIMHBI, OpraHu3aluu paboTel o0ydarolmxcs B XoJe y4eOHBIX
3aHATHH U CAMOCTOSITENILHOM pabOoThl, OKa3aHUS UM MHIUBUAYAIbHON ITOMOILH.

K KOHTpOJIIO TEeKyIlel yCrneBaeMOCTH OTHOCUTCS ITPOBEPKA 00ydaroLUXCs:

- 10 pe3yJibTaTaM BBIIIOJIHEHUS 3a/JaHUI Ha IPAKTHUECKUX 3aHATUSAX;

- 110 Pe3yJIbTaTaM BBIIIOJIHEHUS 3aJaHUN IS CAMOCTOSTENBHOM paOOTHI.

IIpomexyTouHast arrecTanus HPOBOIUTCA B (OpMe 3aueTa — YCTHBIM oOmpoc 110
YTBEPXKACHHBIM BOIIPOCaM, CPOPMYIMPOBAHHBIM C YUETOM COJEPKaHHs y4eOHON U CLIUIIIHBIL.
B Guiter BKItoyaeTcs jBa TEOPETUYECKUX BOIIPOCa IO TeMaM Kypca.

IIpu oueHuMBaHMM pE3yJbTATOB OCBOCHMSI JUCHUIUIMHBI MpHUMEHseTcs OaJulbHO-
peliTuHroBasi cuctema. MIToroBblil 6an cTyieHTa onpeneiseTcs MyTeM CyMMHUPOBAaHUS OLEHOK,
MOJyYEHHBIX CTYJEHTOM Ha BCEX TEKYIIUX M NPOMEKYTOYHOH aTTECTALlMUSX, IMPOBOAUMBIX B
TEUEHHWE CeMecTpa COrIacHO ydeOHOMY rpaduky. MToroBeiii Oamnm mepeBOAUTCS B
TPAJUIMOHHYIO (POPMY 10 CUCTEME «3aUTEHO», «HE 3aUTEHOM.

2.0IIUCAHUE TOKA3ATEJIEN 1 KPUTEPHEB OHNEHUBAHUA
KOMIIETEHIIUHX

CdopMupoBaHHOCTh KaXAO0W KOMIETEHIIMM B paMKaX OCBOEHHUsS JAHHON UCHUTIIMHBI
OLICHUBAETCS 110 TPEXYPOBHEBOM IIKaJIE:

1) TOpOroBBIi YpPOBEHBb SIBJISETCS O0S3aTENbHBIM JUIS BCEX OOy4YaIOMIUXCS I10
3aBEPILIEHUU OCBOEHUS IUCLUIUIUHBL

2) TpOIBHUHYTHIH  YPOBCHb  XapaKTEPU3yeTCs  MPEBBIIICHHEM  MHUHHMAaJIbHBIX
XapaKTePUCTUK C(HOPMHUPOBAHHOCTH KOMITETECHIIUI 110 3aBEPIICHUN OCBOEHUS JUCIUILINHEIL;

3) DJTalOHHBII ypOBEHb XapaKTEPU3yeTCsl MaKCUMAaJbHO BO3MOXKHOW BBIPAKEHHOCTHIO
KOMITIETEHLIUM U SIBJISIETCS BAXKHBIM KaU€CTBEHHBIM OPUEHTHUPOM JUIsl CAMOCOBEPILIEHCTBOBAHUS.

YpoBeHb 0CBOCHUSI KOMITETEHIHI, (POPMHUPYeMbI X IHUCIUIITIMHOM:
Onucanue KpuTepHeB M MKAJbI OLICHUBAHUA 0TBETA:

IIkana oueHUBaHUSA Kpurepuit

5 6a1710B, KOTJIMYHOY» BricTaBnsiercss  CTyIEHTY, KOTOPbIA  BBIIOJHUJ  3aJaHUE

(3TaJIOHHBIH YPOBeHb) | MOJHOCTBIO  C  BBICOKUM  KAauyeCTBOM.  MOHOJIOTMYECKOE
BBICKA3bIBAHUC JIOTMYHO, BbIACPIKAH 06’beM, HC COICPKUT




HOTPEUTHOCTEH, TEMI PeYr BHICOKHI.

4 oOanna, «xopomo» | BeicTaBisieTrca  CTyLEHTY, KOTOpBIM  BBIIIOJHHWIJI  3aJaHue
(HpOI[BHHyTbIﬁ ITIOJIHOCTBIO, HO JA0IIYCTHUIJI HE3HAYUTCIIbHBIC OILIMOKH B
ypOBeHb) MOHMMAHUM TeKcTa. MOHOJIOTHUECKOE BBICKA3bIBAHUE JIOTN4YHO,
BBLACPIKAH 06'I)GM, HO JONMYIIECHBI HC3HAYUTCIBHBIC ITOIPEIIHOCTU
1 TEMII pE€Yr HEAOCTATOYHO BBICOKHH.

3 0ajuna, | BeicTaBisieTcst CTy€HTY, KOTOPBINA BBIITOIHUII 3a/1aHUE, HO
«YI0BJETBOPHUTEILHO» | JIOMYCTHJI TIOTPEUIHOCTH B SI3bIKE IepeBona. MOHOIOTHYecKoe
(moporoBblii ypoBeHb) | BbICKa3bIBaHHE JIOTMYHO, HO He BblACpKaH 00beM (MeHee 50%),
AOIMYIICHBI IrpaMMaTH4YCCKUC n JICKCUYCCKHC OI_HI/I6KI/I,
3aTPYIHSIONIME TOHUMAaHHEe COOOIICHUSI.

2 0aJ1a, | 3a1aHue HE BHITIOJIHEHO.
«HEYT0BJIETBOPUTEJILH
o»

Ha ocHoBaHuM NONYy4eHHOro CyMMapHOro Oajula CTYIEHTY BBICTaBJISIETCSI MTOrOBas
OLICHKA 110 JUCLUIUIMHE 10 LIKAJIE «HE 3a4TEHO», «3a4TCHO».

Ha mpomexyTouHyro aTTecTanuio (3aueT) BBIHOCHTCS MHCbMEHHBIN MEpeBOJ TEKCTa C
WHOCTPAHHOTO sI3bIKa HAa TOCYHapCTBEHHBIH s3BIK PD ob6bemom 1500 m.3., yCTHBIN mepeBof
TEKCTa OOIIEHAay4YHOro Xapakrepa Oe3 ucrosnb3oBaHus cioBaps (oObemom 1800 m.3.), ycTtHOe
BbICKa3bIBaHUE Ha TeMy M30paHHON mnpodeccuu. MakcuManabHO CTYyIEHT MOXET HabpaTh 15
OayoB. MTOroBelii CymMMapHbId 0ajul  CTyAEHTa, IIOJYYCHHBIH TMPU  TPOXOXKICHUU
MPOMEKYTOYHOW aTTECTAIMH, IEPEBOAUTCS B TPATUIMOHHYIO (OPMY MO CHUCTEME «3a4TEHO»,
«HE 3a4TEHO».

OneHka «3a4TeHO» BBICTaBISIETCSl CTYAEHTY, €CJIM BCE 3a BCE TPH BOMNpOCa 3aJaHUs

BBICTaBJIICTCA OLICHKA HEC MCHEC KYAOBJICTBOPHUTCIBHO»

OneHka «He 3a4YTEeHO»BBICTABISICTCS CTYACHTY, €CJIM Ha OJUH H OobIe BOIIPOCOB
BBICTaBJICHA OLICHKA «HEC YAOBJICTBOPHUTCIBHO).

KpI/ITepI/II/I OLICHKH 3HaHHI>i, YMCHHﬁ, HAaBbIKOB Ha TCKYIIUX U HpOMe)KYTO‘IHOﬁ
aTTCCTalluAX:

[TuceMenHbIN TepeBOJT TEKCTA (C UCIIOIB30BAHUEM CIIOBAPS):

— IPaBUJIILHOCTH MEPEBOAA JEKCUUECKUX €AMHHILL;

— co0JrofieHre TpaMMaTHUECKHUX, CHHTAKCHYECKHX, Opdorpauueckux IpaBuil IMpU
NIEPEBOJIE€ C UHOCTPAHHOTI'O S3bIKa HA POJHON;

— cOOMNIoZieHNe S3BIKOBOM HOPMBI M CTWJISL MIPU MEPEBOAE C MHOCTPAHHOTO sI3bIKa Ha
POAHOM;

— aJIeKBaTHOCTb [1€PEBO/1a TEKCTa-OpUTHHAJIA Ha POAHOM S3bIK.

[lepenaua Ha pyccKOM MJIM MHOCTPAHHOM $3bIKE OCHOBHOI'O COJEP)KaHUs MHOS3bIYHOTO
TEKCTa 00IIEHAayYHOro XapakTepa (06e3 uCroJIb30BaHUsI CIIOBAPS):

— [TotHOTa ¥ TOYHOCTH MEpeayl OCHOBHON MH(GOPMAIIUH;

— 3HaHue HEUTPaATbHOU JIEKCUKU;

— 3HaHUe TEPMUHOB;

— CouMoKyIbTypHBIE 3HAHUSI, HEOOXOUMbIE 1J1s TOHUMAaHHUS TEKCTa;

— CBS3HOCTB Mepeaadn CoaepKaHus;

— JlornuHOCTh MOCTpOEHUS COOOIIEHUS (PaCKPBITHE IPUINHHO-CIIE/ICTBEHHBIX CBS3€H).

YCcTHOE MOHOJIOTHYECKOE COOOILECHNE TTO TEME:

— 00BEM JIEKCMUECKOI0 3aI1aca;

— IPpaMOTHOCTb O()OPMIIEHHUS BBICKa3bIBAHUS;



— JIOTMYHOCTh BBICKA3bIBaHUS;
— HAaJIMYHEC BBIBOJOB U 3aKJIIOYCHU .
B KOHLIE KaXkJ0ro ceMmecTpa CTYACHTbl IOIY4YarOT OLEHKY «3a4TeHO» 3a 3aJaHMs,
Ka4eCTBO BBIIOJIHEHHSI KOTOPBIX JODKHO COCTaBIATh HE MeHee 50%.

3. HACIHHOPT ®OHJIA OHEHOYHbLIX CPEJACTB 110 JUCHUIIJIMHE

MOAYJIIO)
KonTponupyemsie pazaensl (Tembr) Kog Bun, METOJ,
JTUCIUTUINHBI (PE3YJIbTATHI IO pa3/iesiam) KOHTPOJIHPYeMOii $opma
KOMIIETeHIIUU OLIEHOYHOT0
(unm e€ yactn) MEpOIPUATHU S
Monynp 1.M36panHas cienuanbHOCTb. YK-4 3ayer
YK-5 Tekyuee
TECTUPOBAHUE
Mogyne 2. WHocTpanHblli 536K Kak | YK-4 3auer
cpencTBo  HayuHOH  MexmyHapomHoir | YK-5 Texymee
KOMMYHUKAIIHH. TECTUPOBaHUE
Monyns 3. Tema  marucrepckoro | YK-4 3auer
WCCIICIOBAHUS. YK-5 Tekymiee
TECTUPOBAHUE
Mogyins 4. JlenoBast nucbMeHHast u yctHas | YK-4 3auger
KOMMYHUKAIYs Ha THOCTPAHHOM S3BbIKE. YK-5 Tekymiee
TECTUPOBAHUE

4. THITOBBIE KOHTPOJIBHBIE 3AJAHUA UJIM UHBIE MATEPUAJIBI

4.1. IlpomexyTouHas arTecranus B popme 3a4eTa

Koa komMmnereHuun

Pesyabrarsl ocBoenus OIIOII
Coaepxxanue KoMIeTeHIHI

YK-4 Criocoben PUMEHSTh COBpEMEHHBIE KOMMYHHKaTHBHBIE
TEXHOJIOTMHM, B TOM YHCII€ Ha WHOCTpaHHOM(BIX) s3bIKe(ax) ISt
aKaJEeMUYECKOro U NpoQecCuOoHaIbHOr0 B3aMMOIEHCTBHSL.

YK-5 Crnioco0eH aHanM3upoBaTh M YYMTHIBATH Pa3HOOOpa3ue KYyJbTyp B

[IPOLECCE MEXKYIbTYPHOIO B3aMMOAECUCTBUS

VYK-4.1: [IpuMmeHsieT KOMMYHUKAaTUBHbIE TEXHOJIOTMU B aKaJeMHYECKUX U MPO(PEeCCHOHAIBHBIX

11(521520, €

YK 4.2: IlpencraBiser pe3ynbTaThl CBOCH akaJeMHuecKoil U MpoQpecCHOHANTBHON ASSITENbHOCTH
Ha MyOJUYHBIX  aKaJEeMHUYECKHMX W MPO(PECCHOHAIBHBIX MEPONPHUATUAX, B TOM YHUCIE,
MEXIYHApPOJITHOTO YPOBHS

VK-5.1: Ananu3upyer U y4UThIBaeT KyJIbTypHOE pa3HOOOpa3ue B MpolLecce MEXKKYJIbTYPHOIO

B3aUMOJIEN CTBUA

VYK-5.2: OcymectaseT 3¢(hekTUBHOE B3aUMOIEHCTBUE C MPEACTABUTENSIMU IPYTUX KYIBTYp, B
TOM YHCJIe, Ha U3Y4aeMOM HHOCTPAHHOM SI3bIKE



VK-5.3: ObecneunBaeT co3naHHE TOJNEPAHTHOH CpeAbl B3aMMOJCHCTBUS TPH BBIOJHEHUU
npoeccuoHaIbHBIX 3a/1a4

4.1.1. 3ananmne 1: [IncpmeHnblii mepeBoa TekcTa nmo cnenuanabHocT (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 knowledge of college algebra, and the reader with
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. Yrenune u yCTHBIN NepeBo TeKcTa o0meHay4Horo xapakrepa (YK-4, YK-
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.

4.1.3. 3apnanue 3. Pacckaszarb 0 CBOMX NpPO(eCCHOHAJBHBIX HAY4YHBIX HHTepecax H
BBINOJIHSIEMO# Hay4YHOU padore. BpemsiBbicTymienust — 5-7 mun. (YK-4, YK-5).

IIpumep:

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.

I 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 I truly believe
that one day | will be remembered by people as somebody who invented a very useful device.
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