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1. OBIIME ITOJIOXKEHUA

OneHo4Hble MaTepHagbl — 3TO COBOKYIMHOCTh Y4€OHO-METOJMUYECKHX MaTepUaoB
(KOHTPOJIBHBIX 3aJaHWi, OMUCAaHWH (OPM M MPOLEAYp), NpeIHA3HAUYEHHBIX JUIS OLEHKH
KayecTBa OCBOEHUS OOy4arolMMMCS JAQHHOW  JAMCLUMIIMHBI KaK 4acTM  OCHOBHOM
00pa30BaTEIILHON MPOTrPaMMBI.

Lenp — ouUEHUTH COOTBETCTBUE 3HAHMN, YMEHHUH U YPOBHS HPUOOPETEHHBIX
KOMIIETEHIIUH, oOyyarommxcs HensiM U TpeOoBaHUSIM OCHOBHOM 00pa30BaTesIbHOM MPOrpaMMbl
B XO/I€ IIPOBEACHUSI TEKYILET0 KOHTPOJIS U IPOMEXYTOUHOM aTTeCTaliH.

OcHoBHas 3a7a4a — 00€CTICUUTh OIEHKY YPOBHS C(POPMHUPOBAHHOCTH OOIIEKYIBTYPHBIX
1 MPO(heCcCHOHANBHBIX KOMIETEHINH, MPHOOpETaeMbIX 00YJalOIIMMCS B COOTBETCTBHH C ATUMU
TpeOOBaAHUSAMU.

KonTpons 3Hanuii oOywarommxcs NOpoBOAUTCS B (opMe TEKyllero KOHTpOJd U
MIPOMEXyTO4YHOM arrectanuu. [Ipym ouneHuUBaHMM (ONPENENIEHUH) pe3yJbTaTOB OCBOEHHS
JUCLMIUIMHBI IPUMEHSIETCS] CUCTEMA 3a4TEHO - HE 3a4TEHO.

Texymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOAMUTCS C LENbIO OIPENETICHUs] CTENeHU
YCBOEHMsI yueOHOro Marepuajla, CBOEBPEMEHHOTO BBISBJICHHS M YCTPaHEHMsI HEJOCTAaTKOB B
MOATOTOBKE OOYYAIOIINXCs M MPUHATUS HEOOXOIMMBIX Mep MO COBEPUICHCTBOBAHUIO METOJIMKU
MpenojaBaHusl yd4eOHOM AMCHUUITIMHBI, OpraHM3aluu paboThl OOy4arOIIMXCS B XOJA€ Y4EOHBIX
3aHSTUI U CAMOCTOSITENIbHOM pabOThl, OKa3aHUsl UM MHIMBUYaTbHOW MOMOIIIH.

K xoHTpOI0 TEKYIIEH yCcreBaeMOCTH OTHOCUTCS TTPOBEPKA OOYUAFOIIIHXCS:

- 10 pe3ysibTaTaM BBITIOJHEHMS 33JaHUN Ha MPAKTUYECKUX 3aHSITUSIX;

- 10 pe3yJibTaTaM BBIMOJIHEHUS 3a/1aHUi JJI1 CAMOCTOSITENIbHOM pabOTHI.

IIpomexxyrouHass arrecTanus NPOBOAUTCS B (opMe 3adyeTta — YCTHBIM oOmpoc Mo
YTBEPKJICHHBIM BOIPOCaM, C(hOPMYIUPOBAHHBIM C YUETOM COJEpKaHUsI y4eOHON IUCIUITIMHEI.
B Guner Britouaercs ABa TEOPETUYECKUX BOIIpOCaA IO TeMaM Kypca.

IIpu oueHuBaHMM pe3ylNbTaTOB OCBOCHMS AUCLUIUIMHBI IPHUMEHsETCsl OaIbHO-
peiiTuHroBas cuctema. MITOrosblil 6amu1 cTyeHTa ONpeaenseTcs NyTeM CyMMUPOBAHUsSI OLIEHOK,
MIOJIy4EHHBIX CTYJAEHTOM Ha BCEX TEKYIIMX M HMPOMEXYTOYHOM aTTEeCTallUAX, MPOBOJAMMBIX B
TEYEHUE CeMecTpa CorjJacHo y4yeOHoMy rpaduky. MroroBbiii Oamn mnepeBoAuMTCs B
TPaIULMOHHYIO (OPMY IO CUCTEME «3aUTEHO», «HE 3aUTCHO.

2.0HUCAHHUE MOKA3ATEJEH UM  KPUTEPHUEB OIEHUBAHMUAA
KOMIIETEHIUA

C(l)OpMI/IpOBaHHOCTB Ka)XJOM KOMIICTCHIIUU B paMKax OCBOCHHA JAHHOM JUCLUIIIWHBI
OLOCHUBACTCA 110 TpexypOBHeBoﬁ mIKajiac:

1) l'IOpOl"OBLIfI YPOBCHb ABJIACTCA 00s3aTeNbHBIM 1 BCEX o6yqa}0mnxc;l 10
3aBCPUHICHHUHN OCBOCHUA AVCHUILIINHDBI;

2) HpOI[BI/IHyTHﬁ YPOBCHb XapaKTEpU3yeTcAd IMPCBLINICHUEM MHWHHMAJIBHBIX
XapPaKTCPUCTUK C(bOpMHpOBaHHOCTI/I KOMITETEHIIUH 110 3aBCPHICHHUHU OCBOCHUS AVCHUILINHDBI;

3) 3TaJIOHHBIN YPOBCHBb XapaKTCPU3YCTCA MAKCUMAJIBbHO BO3MOXKHOM BbIPAXKCHHOCTBIO
KOMIIETSHITUM U SBJISICTCSA BaKHBIM Ka4€CTBEHHBIM OPUCHTHUPOM I CaMOCOBCPIICHCTBOBAHHA.

YpoBeHb 0CBOCHUSI KOMIIETEHUHH, (OPMHUPYEMBIX JIHCUUIITIHHOM:
Onucanyue KpuTEepHeB U MIKAJBI OLCHNBAHUS OTBETA:

IlIkana oneHMBAHUA Kpurepnii

S 0an10B, «OTIINYHO» BeicTaBisieTcst  CTylEHTY, KOTOpPBIM  BBINOJIHWI  3aJaHHE
(3TA/IOHHBII YPOBEHBb) | MOJHOCTBIO  C  BBICOKMM  KadecTBOM.  MoHonoruueckoe
BBICKAa3bIBAHUE JIOTHYHO, BBIJIEpXKaH 0OBEM, HE COAEPKUT




IIOTPEIIHOCTEM, TEMIT PEYU BBICOKHIA.

4 oOamma, «xopomo» | BeictaBisercss  CTyJeHTY, KOTOPBIA  BBINOJHMI  3a/IaHUE
(MpOABUHYTHIH NOJHOCTBIO, HO  JIONMYCTHJI HE3HAuuTeNIbHbIE OMIMOKH B
YPOBeHb) NOHUMAHUM TEKCTa. MOHOJIOTUYECKOE BBICKA3bIBAHUE JIOTUYHO,
BBIJIEpKaH 00BEM, HO JIOMYIICHbI HE3HAYUTEIbHBIE ITOTPEITHOCTH
Y TEMII pe4YH HEJOCTATOYHO BBICOKHIA.

3 0as1a, | BeictaBisieTcst CTyI€HTY, KOTOPBIH BBITIOHWI 3aJaHKUE, HO
«Y/IOBJIETBOPUTEJIBLHO» | IOMYCTWJI IOTPEIIHOCTH B S3BIKE TMepeBoja. MOHOJIOTHYECKOEe
(moporoBblii ypoBeHb) | BBICKa3bIBaHWE JIOTUYHO, HO HE BbIIepxkaH o0veMm (Menee 50%),
JOMYyIICHBl ~ TpaMMAaTHYECKHe W JIGKCHYECKHE  OIIMOKH,
3aTpYAHSIONINE MOHUMaHUE COOOIICHMS.

2 0aJs1a, | 3aJaHne HE BBITTOJIHEHO.

«HEY/I0BJIeTBOPHUTEJIbH
o»

Ha ocHOBaHMHM TOJYy4e€HHOTO CyYMMapHOTO Oajla CTYACHTY BBICTaBIISETCS HWTOTOBast
OIIEHKa I10 IUCLUIUIMHE MO0 LIKAJIE «HE 3aY4TEHO», «3a4TEHOM.

Ha mpomexyTrouHyro aTTecTanuio (3a4eT) BBIHOCHUTCS NMUCHbMEHHBIH IMEPEeBOJI TEKCTa C
WHOCTPAHHOTO sI3bIKa HAa TOCYHapCTBEHHBIN s3bIKk P® oOvemMom 1500 1m.3., YCTHBIN mepeBo.
TEeKCTa OOIIEHAaydHOTO XapakTepa 0e3 HCroian30BaHus cioBaps (oobemoM 1800 m.3.), ycTHOE
BBICKa3bIBaHWE Ha TeMy H30paHHOI mpodeccuu. MakcuManabHO CTYAGHT MOKeT HalOpath 15
O6amioB. UWToroBelii cyMMapHBIM Oaii  CTYIEHTa, TMOJYyYEHHBIM TMPH  MPOXOKJIECHUU
MIPOMEXYTOUYHOM aTTecTaluy, MEePEeBOJAUTCS B TPAAULIMOHHYIO (OpPMY IO CHCTEME «3auTEHOY,
«HE 3a4TECHO».

OneHka «3a4TEHO» BBICTABIISIETCS CTYICHTY, €CJIM BCE 3a BCE TPU BOIpOCa 3aJaHus

BBICTABJIACTCA OLICHKA HE MCHEC «YIOBJICTBOPUTCIILHO»

OneHka «He 3aYTEHO»BBICTABIIACTCS CTYACHTY, €CJIM Ha OJUH U Ooublle BOITPOCOB
BBICTABJICHA OLICHKA «HE YAOBJICTBOPUTCIILHO.

Kputepun o1ieHKM 3HaHUM, yMEHUW, HAaBBIKOB Ha TEKYUIUX U MPOMEXKYTOUYHOH
aTTecTalusX:

[TucbMeHHBIN epeBo] TEKCTa (C UCTIOJIL30BaHUEM CIIOBAPS):

— IIPaBUJILHOCTH MEPEBO/IA JICKCUICCKUX €IMHMII;

— coOMrofcHUe TPaMMATUYECKHUX, CHHTAKCHYECKUX, Opdorpaduyueckux MpaBuiI IpHU
MePEBO/IE C HHOCTPAHHOTO S3bIKAa HA POJHOM;

— coOmro/ieHne S3bIKOBOM HOPMBI M CTWJISL MPHU TIEPEBOJIC C MHOCTPAHHOTO sI3bIKa Ha
POJIHOI;

— aJICKBaTHOCTH IEPEBOIa TEKCTAa-OpUTHHAJIA Ha POJTHOM S3BIK.

[lepenavya Ha pycCKOM HIJIM MHOCTPAHHOM SI3BIKE OCHOBHOTO COAEPIKAHHS MHOS3BIYHOTO
TeKcTa 00IeHayIHOTO XapakTepa (0e3 UCIOIb30BaHUs CIIOBaps):

— IlomHOTa ¥ TOYHOCTH TIEpeaun OCHOBHOM MH(OpMaIny;

— 3HaHNE HEUTPaIbHOM JIEKCHUKHY;

— 3HaHUe TePMUHOB;

— ConMoKyNbTYpHBIE 3HAHUS, HEOOXOIUMBIE JIJIsl TOHUMAaHUS TEKCTa;

— CBSI3HOCTD TIEpeIavuu COACPKAHMUS,

— JloruuHOCTh MOCTPOCHUS COOOIICHUS (PACKPBITHE TPUUNHHO-CIIEACTBEHHBIX CBS3EH ).

YCTHOE MOHOJIOTHYECKOE COOOIICHUE 10 TEME:

— 00BEM JIEKCMYECKOTO 3araca;

— TPaMOTHOCTH O0()OPMJIICHHS BBICKA3bIBAHHUS,



— JIOTUYHOCTDH BbICKA3bIBAHUA,

— HaJIMYMe BHIBOJIOB U 3aKJIFOUCHUSI.

B koHLE KaXXIOro cemecTpa CTYIEHTBHI IOIY4alOT OLIEHKY «3auTCHO» 3a 3a/aHMd,
KauyeCTBO BBIIIOJIHEHUS KOTOPBIX JOJIKHO COCTaBIATh HE MeHee 50%.

3. HACIIOPT ®OHJA OHEHOYHbIX CPE/JICTB 10 AUCLHUIUIMHE (MO VYJIIO)

Kontpomupyemsie pazzensl (Temsr) Kon Bupn, METOJ,
JTUCIUTUTUHBI (PE3YJIbTATHI M0 Pa3zeiaMm) KOHTPOJIMPYEMOi opma
KOMIIETEHIINH OLICHOYHOI'O
(unu e€ yacTH) MEpPOTIPUATHS
Monyns 1.M30panHast criennanbHOCTb. YK-4 3auer
VYK-5 Tekymiee
TECTUPOBAaHUE
Monyne 2. WHocTpanHbli s13bIK  Kak | YK-4 3auer
CpelCTBO  HayuHOH  MesxayHapomHoi | YK-5 Texymee
KOMMYHHKAIIHH. TECTUPOBaHUE
Monyne 3.  Tema  marucrepckoro | YK-4 3auer
HCCTIEI0BAHUS. YK-5 Tekymiee
TECTUPOBaHUE
Monynsb 4. JlenoBas nmucbMeHHas U yctHas | YK-4 3auer
KOMMYHHUKAIUsI HA THOCTPAHHOM SI3BIKE. YK-5 Tekymee
TECTHUPOBAHUE

4. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIX UHBIE MATEPHUAJIbBI

4.1. [lpomexyTouyHasi aTTecTanus B hopMe 3aueTa

Kox komnereHuun Pe3yabTarsl ocBoenuss OIIOIT
Cojep:xanue KOMIETEeHIIM
YK-4 Criocoben MPUMEHSITh COBpEMEHHbIE KOMMYHUKATUBHbBIE

TEXHOJIOTMM, B TOM 4YHCJIE HAa HWHOCTPAHHOM(BIX) s3bIKe(ax) s
AKaJIEMUYECKOTO M MTPO(PECCHOHATLHOTO B3aUMOICHCTBUSI.

YK-5 CriocoOeH aHamM3upoBaTh W YYUTHIBATh pa3zHOOOpa3we KYIbTyp B
npoIecce MEXKYJIbTYPHOTO B3aUMOICHCTBUS

YK-4.1: TlpumeHsieT KOMMYHUKATUBHbIE TEXHOJOTHUU B aKaJIeMUYECKUX M MPO(HecCHOHATBHBIX
LETIX

YK 4.2: [Ipencrasisier pe3ynbTaThl CBOSH akaJeMUYeCcKOi 1 Mpo(hecCHOHATBLHOM AeaTeIbHOCTH
Ha TYONMUYHBIX  aKaJIEMHUYECKUX U TPO(EecCHOHANBHBIX MEpPONPHUATUSAX, B TOM YHCIIE,
MEXAYHApOAHOIO YPOBHS

VK-5.1: AHanu3upyeT ¥ y4UTBIBAET KyJIbTYpPHOE pa3zHOOOpaszue B Mpolecce MEKKYJIbTYpPHOTO
B3aUMOJIEHCTBUSA

VYK-5.2: OcymectBiisieT 3¢ GeKTUBHOE B3aUMOACHUCTBUE C MPEACTABUTENSAMHU JIPYTUX KYIBTYp, B
TOM YHCJIE, HA U3y4a€MOM MHOCTPAHHOM SI3BIKE

VYK-5.3: OGecrieunBaer coO3/aHHE TOJIEPAHTHOM Cpeabl B3aUMOJECUTCBUS TPU BBINOJHEHUU
npodeccuoHaNbHBIX 3a1a4



4.1.1. 3apanue 1: [lucbMeHHbBIIT epeBo] TekeTa Mo cnenuaabHocTi (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. 3aganme 2. UTeHue M YCTHBIN NepeBoj TeKcTa o01eHayyHoro 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. 3aganue 3. Paccka3zaTtb 0 CBOHMX HPO()eCCHOHAJBHBIX HAYYHbIX HHTepecax H
BBINIOJIHAEMOW Hay4YHOii padoTe. BpemsaBbicTymiienust — 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.

| 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.

OnepaTtop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMWUCAH 3IEKTPOHHOM MOANUCHIO

BbIMYCKAIOLLIEV
KA®E/PbI
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