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1. OBIIME ITOJIOXKEHUSA

OneHovHble MaTepHagbl — 3TO COBOKYMHOCTh Y4€OHO-METOJMUYECKHX MaTepUaoB
(KOHTPOJIBHBIX 3aJaHWi, OMUCAaHWH (OPM H TPOLEAYp), NperHA3HAUYECHHBIX JUIS OLEHKH
KayecTBa OCBOEHHUS OOy4arolIMMMCS JQHHOW  JAMCUMIUIMHBI KaK 4acTM  OCHOBHOM
00pa3oBaTebHON POTPAMMBI.

Lenp — oOuUEHUTH COOTBETCTBUE 3HAHMN, YMEHHUH U YPOBHS NPUOOPETEHHBIX
KOMIIETEHIIUH, oOyyarommxcs HensiM U TpeOoBaHUSIM OCHOBHOM 00pa30BaTesIbHOM MPOrpaMMbl
B XOJI€ IPOBEACHUSI TEKYILIETO0 KOHTPOJIS U IPOMEXYTOUHOM aTTeCTal|H.

OcHoBHas 3a7aya — 00eCIeYuTh OLEHKY YPOBHS C(POPMUPOBAHHOCTU OOLIEKYIbTYPHBIX
1 npodeCCUOHATIbHBIX KOMIIETEHIINH, TpUOOpeTaeMbIX 00y4atoIUMCsl B COOTBETCTBUH C 3TUMU
TpeOOBaAHUSAMU.

KonTpons 3Hanuii oOywarommxcs NOpoBOAUTCS B (opme TeKyllero KOHTPOJd U
MpOMEXyTouyHOM arrectanuu. I[Ilpm ouneHuBaHMM (ONPENENIEHUH) pe3yJbTaTOB OCBOEHUS
JUCLMIUIMHBI IPUMEHSIETCS] CUCTEMA 3a4TEHO - HE 3a4UTEHO.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOAMUTCA C LENbIO OIpPENEICHHUs] CTENeHU
YCBOEHMsI yueOHOro MarepHualla, CBOEBPEMEHHOTO BBISBJICHHS M YCTPaHEHMsI HEJOCTATKOB B
MOATOTOBKE OOYYAIOIINXCS M MPUHATUS HEOOXOIMMBIX Mep MO COBEPLUICHCTBOBAHUIO METO/IUKH
MpenojaBaHusl y4eOHOM AMCHUITIMHBI, OPraHu3aluu paboThl OOy4arOMIMXCS B XOJA€ Y4EOHBIX
3aHSTUI U CAaMOCTOSITENIbHOM paboThl, OKa3aHUsl UM MHJIMBUYaTbHOW MOMOIIIH.

K xoHTpoOIII0 TEKYIIIEeH ycreBaeMOCTH OTHOCUTCS POBEpKa 00yJaroINXCs:

- 10 pe3ysbTaTaM BBINIOJHEHUS 3aaHUH HAa IPAKTUYECKUX 3aHATUSAX;

- 10 pe3yNbTaTaM BBIIOJIHEHUS 33aHUH Il CaMOCTOATEIbHOW PaboTHI.

IIpomexxyrouHast arrecTanus NpPOBOAUTCS B (opMe 3adyeTta — YCTHBIM oOmpoc Mo
YTBEPKJICHHBIM BOIPOCaM, ¢(hOPMYIUPOBAHHBIM C YUETOM COJEpKaHUsI y4eOHON IUCIUITIINHBI.
B Guner Bxitouaercs ABa TEOPETUYECKUX BOIIpOCaA IO TeMaM Kypca.

IIpu oueHuBaHMM pe3ylNbTaTOB OCBOCHMS AUCLUIUIMHBI IpPHUMEHsETCsl OaIbHO-
peiitunroBas cuctema. MITOrosblil 6au1 cTyeHTa onpeaensercs NyreM CyMMUPOBaHUsSI OLIEHOK,
MIOJIy4EHHBIX CTYJAECHTOM Ha BCEX TEKYIIMX M IPOMEKYTOYHOM aTTEeCTallUAX, MPOBOJAUMBIX B
TEYEHUE CeMecTpa CcorjJacHo y4yeOHoMy rpaduky. MroroBbiii Oamn mnepeBoAuMTCs B
TPAIULMOHHYIO ()OPMY IO CUCTEME «3aUTEHO», «HE 3aUTCHO.

2.0IIUCAHUE ITOKA3ATEJIEW U KPUTEPUEB OLHIEHUBAHUWS
KOMIIETEHIIUM

ChopMupOBaHHOCTh KaKJOH KOMIIETEHIIMM B paMKaX OCBOEHHs JAHHOM JWCIUILIAHBI
OLIEHUBAETCs M0 TPEXYPOBHEBOH ILIKAJIE:

1) THOpOroBBIi ypPOBEHb SBJSETCS O0OsA3aTENbHBIM Ul BCEX OOYYaIOIIUXCS MO
3aBEpILEHUHN OCBOEHUS TUCLUILINHBI,

2) TpPOABUHYTHII  ypPOBEHb  XapaKTEpPU3YeTCs  IPEBBINICHUEM  MHHHUMAIbHBIX
XapaKTepUCTUK c(HOPMHUPOBAHHOCTH KOMIETEHIMI MO 3aBEPILIEHNH OCBOEHHS JUCLIUIUINHBL,

3) OTalOHHBIA YPOBEHb XapaKTEPHU3YeTCs MaKCHMAlbHO BO3MOXHOW BBIPaKEHHOCTBIO
KOMIIETEHIIUI U ABJISETCS BKHBIM Ka4ECTBEHHBIM OPHEHTHPOM Ul CAMOCOBEPIIEHCTBOBAHUS.

YpoBeHb 0CBOCHUS KOMIIETEHUHH, (OPpMHUPYEMBIX JUCHUIIIMHOM
Onucanyue KpuTepHeB U MIKAJIbI OLCHNBAHUS OTBETA:

IlIkana oueHBaAHUA Kpurepnii
S 0aJ110B, «OTJIIHYHOY» BoicTaBisieTcsl  CTyZIeHTY,  KOTODPBIM  BBINOJIHWI  3aJaHHE




(3TaJIOHHBIN YPOBEHb) | IIOJJHOCTBIO € BBICOKMM  KaueCTBOM.  MOHOJIOrH4ecKoe
BBICKA3bIBAHUE JIOTMYHO, BbIIEpXKaH OO0BEM, HE COACPKHUT
IIOTPEHIHOCTEM, TEMIT PEYU BBICOKHIA.

4 Oamma, «xopomo» | BeicraBisercs — CTyIeHTY, KOTOpbIl  BBIIOJHWI  33JaHUE
(mpoABMHYTBIH [OJIHOCTbIO, HO  JONYCTWJ HE3HAuYUTEIbHbIE OLIMOKH B
YPOBEHb) IIOHUMAaHHUN TEKCTa. MOHOJIOTMYECKOE BBICKA3bIBAHHWE JIOIMYHO,
BBIJIEpKaH 00bEM, HO JIOMYIICHB HE3HAYUTEIbHBIE TOTPEIIHOCTH
U TEMII pe€4H HEJJOCTATOYHO BBICOKHIL.

3 0aju1a, | BeictaBisiercs CTYJEHTY, KOTOPBIN BBIIOJIHWII 3aJJaHUE, HO
«yIOBJIETBOPUTEJIBHO» | JOIYCTUJ IOTPEIIHOCTH B SA3BIKE IepeBoja. MoHoormyeckoe
(moporoBblii ypoBeHb) | BBICKa3bIBaHUE JIOTHYHO, HO HE BbIIepkaH o0wvem (Menee 50%),
JOMYILEHbl ~ TpaMMaTHYeCKUe U JIEKCHMYECKHE  OLIMOKH,
3aTPyJHSIONINE TOHUMaHUEe COOOIIEHHUSI.

2 0aJs1a, | 3aJaHne HEe BBITTOJIHEHO.

«HEY/I0BJICTBOPHUTE/IbH
o»

Ha ocHOBaHMHM TOIy4e€HHOTO CyMMapHOTO Oaia CTYACHTY BBICTaBISCTCS HWTOTOBAs
OIIeHKa I10 IUCUHUIUIMHE IO IIKaJe «HE 3a4TEHO», «3a4TEHOM.

Ha mpomexyTrouHyro aTTecTaiuio (3a4eT) BBIHOCHTCS NMUCHMEHHBINH MEpPEBOJ] TEKCTa C
WHOCTPAHHOTO sI3bIKa Ha TOCYIapCTBEHHBIN si3bIKk P® oOvemMom 1500 1m.3., YCTHBIA TIEpeBOL
TEeKCTa OOIIEHAaydHOTO XapakTepa 0e3 HCroiab30BaHus cioBaps (oobemom 1800 1m.3.), ycTHOE
BBICKa3bIBaHHWE HA TeMy H30paHHOUW mpodeccuu. MakCUMalbHO CTYACHT MOXET HabpaTh 15
OamnmoB. UWToroBBIM CymMMapHBIM 0aml  CTyIEHTa, TMOJMYYSHHBIM TIPH  TPOXOXKICHUU
MIPOMEXYTOUYHON aTTecTalluy, MEePEeBOJUTCS B TPAAULMOHHYIO (OpMY MO cHUCTEME «3auTEHOY,
«HE 3aYTCHO.

OneHka «3a4TeHO» BBICTABIISIETCS CTYIEHTY, €CJIM BCE 3a BCE TPU BOIpOcCa 3a/aHus

BBICTABJIACTCA OLICHKA HE MCHEC «YIOBJICTBOPUTCIILHO»

Ouemca «HE€ 3aYTECHO»BLICTABJICTCA CTYACHTY, €CJIIM HAa OAWH H Ooupbllle BOIIPOCOB
BBICTABJICHA OLICHKA «HE YAOBJICTBOPUTCIILHO.

Kputepun o1eHKM 3HaHW, yMEHUW, HABBIKOB Ha TEKYIIUX M IPOMEKYTOUHOU
aTTecTalusX:

[TrucbMeHHBIN epeBo] TEKCTa (C UCIIOJIL30BaHUEM CIIOBAPS):

— IPaBUJILHOCTH MEPEBO/IA JICKCUICCKUX €IMHMII;

— coONrofcHNe TPaMMATUYECKHUX, CHHTAKCHYECKUX, opdorpaduyueckux NpaBuiI IPHU
MePEBO/IE C HHOCTPAHHOTO S3bIKAa HA POJHOM;

— coOmro/ieHne S3bIKOBOM HOPMBI M CTWJISL TPU TEPEBOJIC C MHOCTPAHHOTO sI3bIKa Ha
POIHOM;

— aJIGKBaTHOCTh TIEPEBOJIa TEKCTA-OPUTHHAIIA HA POJTHOM SI3BIK.

[lepenavya Ha pycCKOM HIJIM MHOCTPAHHOM SI3BIKE OCHOBHOTO COAEPIKAHHS MHOS3BIYHOTO
TeKcTa 00IeHayYHOTO XapakTepa (0e3 UCTOIb30BaHUs CIIOBaps):

— IlomHOTa ¥ TOYHOCTH TIEpeaun OCHOBHOM MH(OpMaIny;

— 3HaHNE HEUTPaAIbHOM JIEKCHUKHY;

— 3HaHUEe TEPMUHOB;

— CoMoKyNbTYpHBIE 3HAHUS, HEOOXOAUMBIE /Il TOHUMAaHUS TEKCTa;

— CBSI3HOCTD TIEpeIauu COACPKAHMUS,

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

YCTHOE MOHOJIOTHYECKOE COOOIICHUE IT0 TEME:



— 00BEM JIEKCHUYECKOTO 3aI1aca;

— IPaMOTHOCTH O(OPMJICHHS BHICKA3bIBAHUS;

— JIOTUYHOCTDH BBICKA3bIBAHUAA,
— HaJIn4uec€ BBIBOJAOB U 3aKJIIOUYCHUS.

B xonHne kaxmoro CeMECTPa CTYACHTHI MNOJYYarOT OLCHKY <«3a4TCHO» 3a 3aJlaHuA,

KayeCTBO BBIIIOJIHEHUS KOTOPBIX JOJIKHO COCTaBIATh HE MeHee 50%.

3. MACHOPT ®OHJA OHEHOYHbBIX CPEACTB 1O JUCHUIIJIMHE

MOAYJIIO)
Kontpomupyemsie pazzensl (Temsr) Kon Bupn, METOJ,
TUCHMIUIMHBI (pe3y/bTaThl MO pa3zesiam) KOHTPOJIMPYeMOH hopma
KOMIIETCHIIIH OIICHOYHOI'O
(unu e€ yacTH) MEpOTIPUATHS
Monyns 1.M30panHast criennanbHOCTb. YK-4 3auer
YK-5 Tekymiee
TECTHPOBAHNE
Monyne 2. WHocTpanHblif  s13bIK  Kak | YK-4 3auer
CpencTBO  HayuHOH  MeskayHapoaHoii | YK-5 Texymee
KOMMYHHKAIIHH. TECTHPOBAHUE
Monyne 3.  Tema  marucrepckoro | YK-4 3auer
HCCTIEOBAHUS. YK-5 Tekymiee
TECTUPOBAHUE
Monyns 4. JlenoBas mucbMeHHast u ycTHas | YK-4 3auer
KOMMYHUKAaIMs Ha UHOCTPAHHOM S3bIKE. YK-5 Tekyiee
TECTHUPOBAHUE

4. TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA NJIX UHBIE MATEPHUAJIbBI

4.1. IlpomexyTouHas aTTecTanus B popme 3ayera

Koa xomnereHnun

Pe3yabTarsl ocBoenuss OIIOIT
Copep:xanue KOMIETEeHIM

YK-4 CrniocobeH IPUMEHSTh COBpPEMCHHBIC KOMMYHHUKATHBHBIE
TEXHOJIOTMM, B TOM YHCJIE Ha WHOCTPAaHHOM(BIX) s3bIKe(ax) s
AKaJIEMUYECKOTO M MTPOPECCHOHATBLHOTO B3aUMOICHCTBUSI.

YK-5 CriocoOeH aHalM3MpOBaTh M YYUTHIBATH Pa3sHOOOpasue KyIbTyp B

[IPpOLECCCC MCIKKYJIbTYPHOTI'O B3aHMOHeﬁCTBHH

VK-4.1: HpI/IMeHHeT KOMMYHUKATUBHBIC TCXHOJIOTHU B aKaICMHUYCCKUX U HpO(bCCCI/IOHaJIBHBIX

LHETIX

VK 4.2: [IpencraBnseT pe3yapTaThl CBOSH akaJleMHUUeCKO M MpoQecCHOHaNbHOM AeATeNbHOCTH

Ha MyOJIMYHBIX
MEXJIyHapOJIHOTO YPOBHS

AKaICMHUYCCKUX U HpO(I)eCCI/IOHaJ'ILHLIX MCPOIIPUATUAX, B TOM UHUCIIC,

VK-5.1: AHanu3upyeT U Y4UTHIBAET KyJIbTYPHOE pa3HOOOpa3zue B MPOILECCe MEXKYIbTYPHOTO

B3aHMOJICHCTBHS

VYK-5.2: OcymectBisieT 3¢ eKTUBHOE B3aUMOACUCTBUE C MPEACTABUTENISAMHU JIPYTUX KYIBTYp, B
TOM YHCIIE, HA U3y4a€MOM MHOCTPAHHOM SI3BIKE



VYK-5.3: OGecrieunBaeT cO3/aHHE TOJIEPAHTHON CpeAbl B3aWMOJCHCTBUS IpPU BBIMOJIHEHUH
npodeccuoHaNbHBIX 3a1a4

4.1.1. 3apanue 1: [lucbMeHHBIIT epeBo] TekeTa No 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. 3aganmue 2. UTeHue ¥ 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. Paccka3zaTb 0 CBOHX IPO()eCCHOHAJBHBIX HAYYHbIX HHTepecax H
BBINIOJIHAEMOW HAY4YHOIi padoTe. BpemsiBbicTymiienust — 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 | truly believe
that one day | will be remembered by people as somebody who invented a very useful device.

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

kacbeapoii M3
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