[MPUJIOXXEHUE

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPABOBAHUS
POCCHUICKOM ®EJEPAIIUN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJPKETHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUEBBICIIEI'O OBPA3OBAHUA
«PSI3AHCKMI T'OCYJAPCTBEHHbIN PAJIMOTEXHUYECKU YHUBEPCUTET
NMEHU B.®. YTKNHA»

Kadenpa «MHOCTpaHHBIX S3BIKOBY»

OLHEHOYHBIE MATEPHUAJIBI 11O AUCHUITJIMHE

51.0.02 <MUHOCTPAHHBIA SI3BIK B MIPO®ECCUOHAJBHOMN
COEPE»

KBanuduxanus (cTeneHs) BEITYCKHUKA — MarucTp

CDopMa O6y‘ICHI/I$I — O4YHasi, OYHO-3a04YHasd

Psa3anp



1. OBIIME ITOJOXEHMUA

OneHouHble MaTepuajgbl — 3TO COBOKYIMHOCTb Y4EOHO-METOJIMYECKMX MaTepuajioB
(KOHTpOJIbHBIX 3a/JaHuii, omucaHud (GopM M mHOpouenyp), NpeIHA3HAYEHHBIX /IS OLEHKU
KayecTBa OCBOEHHUS OOy4yalOUIMMHUCS JaHHOM  JUCIHUIUIMHBI ~KaK 4YacTH  OCHOBHOM
00pa30BaTeIbHOI MPOrpaMMBbl.

Ilenb — OLEHUTH COOTBETCTBUE 3HAHWUN, YMEHUH U YPOBHS MPUOOPETEHHBIX
KOMITIETEHIMH, oOyJaromuxcs HeiasiM U TpeOOBaHUSIM OCHOBHOW 00pa3oBaTelbHON MpPOrpamMMbl
B XO/JI€ IPOBEJCHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTallUH.

OcHoBHas 3a1a4a — 00€CIeYUTh OLEHKY YPOBHS C(POPMUPOBAHHOCTU OOLIEKYIBTYPHBIX
1 npo¢eCCUOHATIBHBIX KOMIIETEHIIUH, TPHOOpEeTaeMbIX 00y4JaroIMMCsl B COOTBETCTBUU C ITUMU
TpeOOBaAHUSAMH.

KonTpons 3HanHuii oOyuarouuxcs MNOpOBOAUTCA B (QopMe TEKYIIEro KOHTPOJIS M
MpOMEeXyTouHOM arrectauuu. llpu oueHuBaHuu (OmpeneneHuH) pe3ylbTaTOB OCBOCHHUS
JUCLMIUIMHBI IPUMEHSIETCS] CUCTEMa 3a4TEHO - HE 3a4TEHO.

Texymuif KOHTPOJb YCHEBAEMOCTH IPOBOJUTCS C LEJIbIO OMNPEIENICHUs CTEHEeHU
YCBOEHMsI yueOHOro MaTepuana, CBOEBPEMEHHOTO BBISBJICHUS U YCTPAaHEHUS HEJIOCTaTKOB B
MOATOTOBKE OOYUYaIOUIUXCSA U MPUHATUS HEOOXOAUMBIX MEpP MO COBEPLUICHCTBOBAHUIO METOAUKU
IpenojaBaHusi yd4eOHON AMCLMILIMHBI, OpraHu3aluu padoThl 00YyYarOIIUXCS B XOJ€ Y4eOHBIX
3aHSTUI U CAMOCTOSITENIbHOM pabOThl, OKa3aHUS UM UHAMBHIYaJIbHOM MTOMOIIH.

K xoHTpOmIO TEKYyIIEH yCcrieBaeMOCTH OTHOCUTCS MPOBEPKA 00YIArOITUXCS:

- 10 pe3yJibTaTaM BBINOJHEHUS 33JaHUN HA MPAKTUYECKUX 3aHATHIX;

- 10 pe3yJibTaTaM BBIMOJIHEHMSI 33JaHU JJI1 CAMOCTOSITENIbHOM pabOThI.

[IpomexyrouHas arrecTanusi MPOBOAUTCS B (Qopme 3adyera — YCTHBIM OMNpoC IO
YTBEPKIEHHBIM BOIPOCAaM, CPOPMYIHUPOBAHHBIM C YUETOM COJAEpKAHUS yICOHON UCHUIUIIMHBI.
B Ouuer BkitouaeTcs Ba TEOPETUUYECKUX BOIIPOCa 10 TEMaM Kypca.

[Ipn oueHuBaHUM pPE3yabTATOB OCBOCHMSI JMCLUMIUIMHBI TpPUMEHSETCS OajulbHO-
peifTuHronas cucrema. VIToroBelil 6au1 cTyZieHTa onpeensercs MyTeM CyMMHPOBaHUS OLIEHOK,
MIOJIyYEHHBIX CTYJIEHTOM Ha BCEX TEKYIIUX U MPOMEKYTOYHOW aTTecTalusX, MPOBOJUMBIX B
TEYEHHE CceMecTpa corjacHo Yy4yeOHoMy rpaduky. HWroroBplii Oann mnepeBOJUTCS B
TPaJMLMOHHYIO (POPMY IO CUCTEME «3aYTEHO», «HE 3aUTCHO».

2. OIIMCAHHUE IMOKA3ATEJEM M KPUTEPUEB OIEHUBAHUA
KOMIIETEHIIMHU

ChopmMupoBaHHOCTh KaK/I0M KOMIIETEHLUH B paMKax OCBOCHHUS JAHHOW IUCLMILIMHBI
OLICHUBAETCS 110 TPEXYPOBHEBOM IIKAJIE:

1) mnoporoBblii ypoBeHb SBIS€TCS O0O0sA3aTe€IbHBIM JUIs BCeX OOydarolUXcs IO
3aBEPIICHUHU OCBOCHMS IUCIMIUINHBL;

2) NOpOABUHYTBIH  YPOBEHb  XapaKTEpU3YeTCs  IPEBBIIIEHUEM  MUHUMAJbHbBIX
XapaKTEePUCTUK CPOPMUPOBAHHOCTH KOMIIETEHIMI 110 3aBEPIICHUN OCBOCHUS JUCLUILIUHBL,

3) OTaJOHHBIM YpOBEHb XapaKTEPU3YETCs] MaKCHUMAaJIbHO BO3MOKHOU BBIPaKEHHOCTBIO
KOMIIETEHIIUH U SBJISAETCS BAXKHBIM KA4€CTBEHHBIM OPUEHTUPOM JUIsSI CAMOCOBEPIIEHCTBOBAHHSI.

YpoBeHb 0CBOCHUS KOMIIETEeHIHH, GOPMUPYEMBbIX AUCHUIIIMHOM:
Onucanue KpuTEepUeB M LIKAJbI OLICHUBAHUSA 0TBETA:

IlIkaa oneHMBaHUA Kpurepuii
S 0a/1510B, «OTJIMYHO» BeIcTaBiisiercst  CTyJIeHTY, KOTOPBIA  BBIIOJIHWI  3aJaHUE




(3TaJIOHHBIN YPOBEHb) | [IOJIHOCTBIO € BBICOKUM  KaueCTBOM.  MOHOJIOTHYECKOE
BBICKAa3bIBAHUE JIOTUYHO, BBIAEPKAH O00BEM, HE COICPHKUT
ITOTPEIIHOCTEN, TEMII PEYU BBICOKHUM.

4 ©Oamma, «xopoumo» | BeicTaBisercss  CTyJeHTY, KOTOpBI  BBINOJIHMI  3a/laHUE
(IpOABUHYTHIN [IOJIHOCTBIO, HO  JIONYCTWJI ~ HE3HAUMUTENIbHblE OLIMOKM B
YPOBeEHb) IIOHMMAaHUM TeKCTa. MOHOJIOTMYECKOE BBICKA3bIBAHUE JIOTHUYHO,
BBIIEP’KaH 00bEM, HO JIOMYLIEHbl HE3HAYUTENIbHbIE OTPEITHOCTH
U TEMII PeYH HEJOCTATOYHO BBICOKHUH.

3 0anna, | BeicraBisiercs CTyA€HTY, KOTOPBII BBIIOJIHUI 3a/laHUE, HO
«Y/I0BJIETBOPUTEJIBHO» | JIOIYCTUJI MOTPEIIHOCTH B sA3bIKE IepeBoja. MoHoJornueckoe
(moporoBbIii ypoBeHb) | BBICKa3bIBaHME JIOTUYHO, HO HE BblAepkaH 00beM (MeHee 50%),
JOMYyHIEHbl ~ IPaMMaTHYECKUE U JIEKCHUYECKHE  OLIUOKH,
3aTpyAHSOUINE TOHUMaHUE COOOIEHHSL.

2 0aJs1a, | 3aJaHne HE BBITOJIHEHO.

«HEY/A0BJICTBOPHUTEJIbLH
o»

Ha ocHoBaHMM MOJIy4EHHOTO CYMMapHOTO Oajjla CTYJAEHTY BBICTAaBIISIETCSI HUTOTOBas
OLIEHKA T10 AUCLUILIMHE 10 HIKAJIE «HE 3a4TEHOY, «3aU4TEHO».

Ha mpomexyTouHyro aTTecTanuio (3a4eT) BBIHOCUTCS MHUCHhMEHHBIM MEepeBOJ TEKCTa C
MHOCTPAaHHOTO f3bIKa Ha rocyAapcTBEHHBIM s3bIk PO oO6bemom 1500 m.3., yCTHBIA mepeBoj
TeKCTa OOIIeHaydHOro Xapakrepa 0e3 ucmosib3oBaHusi cioBaps (oO0vemom 1800 m.3.), ycTHOE
BBICKa3bIBAaHUE Ha TeMy M30paHHOU mpodeccuu. MakcuMaiabHO CTYIEHT MOKeT HabpaTth 15
O6amioB. UWToromelii cymMMapHBIM Oami  CTyOeHTa, [OJIYYEHHBI MpU  HPOXOXKACHUU
MIPOMEXYTOUYHON aTTecTalluu, MEPEeBOAUTCA B TPAJUIHMOHHYIO (GOPMY IO CUCTEME «3aYTEHOM,
«HE 3a4TEHO».

OneHka «3a4TeHO» BBICTABJISETCS CTYACHTY, €CJIM BCE 3a BCE TPU BOIpOCa 3a/aHus

BBICTABJIACTCA OLICHKA HE MCHCC «YIOBJICTBOPUTCIIEHO»

Ouemca «HE€ 3aYTCHO»BLICTABJIACTCA CTYIACHTY, €CJIM Ha OJWH H OoubIIe BOIIPOCOB
BBICTABJICHA OLICHKA «HE YIOBJICTBOPUTCIILHO).

Kputepun oneHknm 3HaHUN, yMEHUH, HAaBBIKOB Ha TEKYIIUX W HPOMEKYTOUYHOH
aTTeCTAlUAX:

[TuceMeHHBIH epeBo/1 TEKCTA (C UCIOJIB30BAHUEM CIIOBAPS):

— IPaBUJILHOCTD MIEPEBO/IA JIEKCUUECKUX €IUHUIL;

— COONI0JICHNE T'pPaMMaTHYECKUX, CHHTAaKCUYECKUX, opdorpaduyeckux MNpaBUil IpHU
[IepeBO/Jie C MHOCTPAHHOTO SI3bIKA Ha POJIHOM;

— coOJto/IeHue SI3BIKOBOM HOPMBI M CTWJISI IIPU MEPEBOJE C MHOCTPAHHOTO fA3bIKa Ha
POAHON;

— aJIeKBaTHOCTb IIEPEBOJIa TEKCTa-OPUTHHAJIA HA POJTHOM SA3BIK.

[lepenaua Ha pycCKOM HWJIM MHOCTPAHHOM SI3bIKE OCHOBHOTO COJEP>KAaHUSI MHOSI3BIYHOTO
TeKCTa 00IIeHaydHOTo XapakTepa (0e3 UCIOJIb30BaHMS CIOBAPS):

— [losHOTa M TOYHOCTH NIEpeJaud OCHOBHOM MH(POpMAIINH;

— 3HaHue HEUTPATILHON JICKCHKH;

— 3HaHUE TEPMUHOB;

— ConMoKynbTYpHbIE 3HAaHUSA, HEOOXOAUMBbIE JJIs1 TOHUMAHUSI TEKCTA;

— CBSI3HOCTD IIEepeslauu CoAepIKaHMUS;

— JlornuHOCTh MOCTPOEHUSI COOOIIEHUS (PACKPBITHE IPUUYUHHO-CIIEICTBEHHBIX CBA3EH).

YCcTHOE MOHOJIOTHYECKOE COOOIIIEHHE IO TEME:!



— 00BEM JIEKCHYECKOTO 3aI1aca;

— I'PaMOTHOCTb 0(hOPMJIEHHS BhICKAa3bIBaHMUSI,

— JIOTUYHOCTDH BBICKa3bIBaHUAI,
— HaJIN4YHKEC BBIBOJAOB U 3aKJIIFOUYCHU .

B koHIe KaXIoro cemecTpa CTYIEHTHl IOJIY4aloT OLIEHKY «3auTeHO» 3a 3a/JaHus,

KayeCTBO BBIIIOJIHEHUSI KOTOPBIX JIOJKHO COCTaBIISITh HEe MeHee 50%.

3. TACHHOPT ®OHJA ONEHOYHBIX CPEACTB 110 JUCHUIIJIMHE

MOAYJIIO)
Kontponupyemsie pazzensl (Temsr) Kon Bupn, METO[,
JTUCLMIUIMHBI (pe3ysIbTaThl IO pa3/esiaM) KOHTPOJIUPYeMOH opma
KOMIIETCHITUT OLICHOYHOT'O
(nn e€ yacTn) MEpPOTIPUATHS
Monyns 1.M30panHast crieninaibHOCTb. YK-4 3auer
YK-5 Tekyiee
TECTUPOBAHUE
Monyne 2. WHoctpanHblii  s13bIk  Kak | YK-4 3auer
CpelCTBO  HaydyHOW  MeskmyHapommoit | YK-5 Texymee
KOMMYHHKAIIHH. TECTUPOBaHUE
Monyne 3.  Tema  marucrepckoro | YK-4 3auer
HCCIICIOBAHUS. YK-5 Texkyiee
TECTUPOBAHUE
Monynsb 4. JlenoBast nucbMeHHas u yctHas | YK-4 3auer
KOMMYHHUKaIUsl HA NTHOCTPAHHOM SI3BIKE. YK-5 Tekymiee
TECTUPOBAHUE

4. TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUSA UJIN UHBIE MATEPHUAJIbBI

4.1. IlpomexyTouyHas arrecTauus B ¢gopme 3a4era

Koa komMnereHumn

Pe3syabTarel ocBoenuss OITOIT
Conep:xanue KoMNeTeHIUi

YK-4 Crioco0en MIPUMEHSATH COBPEMEHHBIE KOMMYHHUKaTUBHBIE
TEXHOJIOTUH, B TOM 4MCI€ Ha HHOCTPAHHOM(bIX) s3bIKe(ax) IS
AKaJIEMUYECKOT0 ¥ TPO(ECCUOHAIBHOIO B3aUMOICHCTBHS.

YK-5 CriocoOeH aHaJIM3UpOBaTh M YYUTHIBATh pa3HOOOpaszue KyinbTyp B

MpoIecce MEXKYJIbTYPHOTO B3aMMOICHCTBHS

VYK-4.1: [IpumeHsieT KOMMyHUKAaTUBHbIE TEXHOJOTUU B aKaJEeMHUYECKUX U MPO(EeCcCCHOHATbHBIX

Oeax

VYK 4.2: TlpencraBisieT pe3yabTaThl CBOCH aKaJeMHUYECKON U IPO(PEeCcCHOHATBEHON IeATeTbHOCTH

Ha MyOJUYHBIX
MEXTYHAPOHOTO YPOBHS

aKaJeMUYEeCKUX U MNPO(EeCcCHOHATBHBIX MEpPONPUATUSAX, B TOM YHUCIE,

VYK-5.1: Ananu3upyer U y4yuThIBaeT KyJIbTypHOE Pa3HOOOpa3ue B MPOIECCe MEXKKYIbTYPHOTO

B3aUMOJEHUCTBUA

VYK-5.2: OcymectBisieT 3 HeKkTUBHOE B3aUMOJEHCTBHUE C MPEACTABUTEISIMHU JPYTUX KYJIbTYp, B
TOM YHCIIe, HA H3y9aeMOM HHOCTPAHHOM SI3BIKE



VYK-5.3: OGecneunBaer co3JaHHE TOJEPAHTHOW Cpenbl B3aMMOJCHCTBHS IPU BBIIOJHEHUU
npodeccroHalIbHBIX 3aa4

4.1.1. 3ananue 1: [lucbMeHHbIi MepeBoa TekcTa Mo cnenuaibLHocTu (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. 3aganue 2. UTteHune u yCTHBIH NepeBo/] TekcTa odmeHay4yHoro 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. PacckaszaTb 0 CBOMX NpPO(ecCMOHAIBHBIX HAYYHBIX HMHTepecax H
BBINOJIHSIEMOH Hay4Hoii padote. Bpems BoicTyniienust — 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, I 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 I used a computer, I wondered who those people
were that made that outstanding product of an ingenious human mind.

Later on, I 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. I 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 I will be remembered by people as somebody who invented a very useful device.



