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1. OBHIME ITOJIO’KEHU S

OrneHoYHBIE MaTEepUANIBl — 3TO COBOKYITHOCTh Y4eOHO-METOJMYECKUX MaTepHalioB
(KOHTPONBHBIX 3aJaHUM, oOmucaHWuil (OopM W TPOUEayp), NPEAHAZHAYCHHBIX JUISI OICHKH
KayecTBa OCBOGHHMS OOYyYalOIIMMHUCA JaHHOMW JUCUUIUIMHBI KaK 4YacTH  OCHOBHOM
00pa3oBaTeIbHON MPOrPAMMBI.

Ilerr — OIEHHUTH COOTBETCTBHME 3HAaHWN, YMEHUW W YPOBHS MPUOOPETEHHBIX
KOMITETCHIINH, 00yJaronuxcs MeJisiM U TPEOOBaHUSM OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBbI
B XOJI€ TPOBEICHUS TEKYILEr0 KOHTPOJIA U TPOMEKYTOUHOM aTTECTAIINH.

OcHoBHas 3a/1a4a — 00€CIeYUTh OICHKY YPOBHS C(HOPMUPOBAHHOCTH OOMICKYJIHTYPHBIX
U npodecCUOHANIbHBIX KOMIETEHIIUN, MPUOOpeTaeMbIX 00yUYarOUIMMCSl B COOTBETCTBUU C ATUMHU
TpeOOBAHUSAMU.

KonTpone 3HaHuWii oOywarommxcs MOpOBOAUTCS B (oOpMe TEKyIIero KOHTPONS |
MPOMEXKYTOYHOW arrecTanuu. [Ipw OICHWBAHUHM (OMPEICIICHUN) pE3YJIbTaTOB OCBOCHHS
JTUCIUIUIMHBI TPUMEHSIETCS CUCTEMA 3aUTEHO - HE 3a4TEHO.

Texkymuii KOHTPOIb YCIIEBAEMOCTH TPOBOJUTCS C IEIBI0 OMNpPENENCHUs CTENeHU
YCBOCHHUS y4eOHOro MaTepuaia, CBOCBPEMEHHOIO BBISIBIICHHUS W YCTPAaHEHUS HEIOCTATKOB B
MOJrOTOBKE O0YYArOMIMXCS U MPUHATHS HEOOXOJUMBIX MEp MO COBEPIICHCTBOBAHUIO METOIUKU
IpernoaBaHus y4eOHOH IUCHMILIMHBI, OpPraHu3aluu paboThl O0Y4alomUXCs B XO/A€ y4eOHBIX
3aHSATUN U CAMOCTOSITEILHOM paOOoThl, OKa3aHHs UM UHANBUYaTbHON TTOMOIIIH.

K xoHTpOIIO Tekymeit ycreBaeMOoCTH OTHOCUTCS MPOBEPKa 00yJarOIIUXCS:

— 0 pe3yJibTaTaM BBIIOJIHEHUS 33a/JaHU Ha MPAKTUICCKUX 3aHATHUAX;

- 10 pe3yJibTaTaM BBINOJIHEHHUS 3aJaHUH JJIs1 CAMOCTOSITENIbHOM paboTHlI.

[IpomexyrouHass arTecTanusi HPOBOAUTCS B ¢dopMe 3auera — YCTHBIM OMpOC IO
YTBEPKACHHBIM BOIpOcaM, C)OPMYIMPOBAHHBIM C YIETOM COZACPXKAHUS YIeOHOW JUCIUTIITNHBL
B Ouner BriItO4aeTcs 1Ba TEOPETHUECKUX BOIIPOCaA O TEMaM Kypca.

[Ipn oueHuBaHWM pPe3yJIbTATOB OCBOEHUS JUCUUIUIMHBI TMPUMEHSETCS OallIbHO-
peiiTuHTOBas cuctema. MIToroBeiit Oait cTy/ieHTa OnpeaessieTcss MyTeM CYMMHUPOBAHUS OLICHOK,
MOJIYUEHHBIX CTYJIEHTOM Ha BCEX TEKYIIUX U MPOMEKYTOYHOW aTTecTalMsX, MPOBOAUMBIX B
TEYEHHE CEeMeCTpa COrIacHO YydeOHoMmy rpaduky. HToroBelii Oamn mepeBOAUTCS B
TPAIUIIMOHHYIO ()OPMY 1O CHCTEME «3aYTCHO», «HE 3aUTEHOY.

2. OMUCAHUE MOKA3ATEJENA U KPUTEPUEB OLIEHVUBAHUS
KOMIIETEHIIUI

ChopMupoBaHHOCTh KaXKJOW KOMIIETEHIIMM B paMKaxX OCBOCHUS JAHHON AMCIHUILTUHBI
OLICHMBAETCS 110 TPEXYPOBHEBOM LIKAJIE:

1) mMOpOroBBIi YpOBEHb SIBISETCS OOS3aTEIBHBIM U BCEX OOYJaroOUmMXCs IO
3aBEPILIEHUH OCBOEHUS TUCHUILIINHBI;

2) TUpPOABUHYTHIM  YPOBEHb  XapakTEPU3YeTCs  MPEBBIINICHUEM  MHHUMAIbHBIX
XapaKTepUCTUK CPOPMUPOBAHHOCTH KOMIIETCHIIHH 110 3aBEPIICHUN OCBOCHUS IUCIUTUIHHBL;

3) DSTalOHHBIA YPOBEHb XapaKTEPU3YETCs MAKCHMAIBHO BO3MOYKHOH BBIPAKCHHOCTBHIO
KOMIETEHIUH U SBJISETCS BaXKHBIM KaU€CTBEHHBIM OPUEHTHPOM Il CAMOCOBEPILIEHCTBOBAHUSI.

YpoBeHb 0CBOCHUS KOMIIETEHUHH, GOPMHUPYEMBbIX TUCHUIIIMHON:
Onucanue KpuTEepHeB U MIKAJIbI OlCHNBAHUS 0TBETA:

IIkajna oueHMBaHUA Kpurepwuii
5 6aJ1710B, KOTJIMYHO» BeicTaBisgercs  CTYIEHTY, KOTOpPBIM  BBINOJHWI  3aJaHue




(3TAJIOHHBIN YPOBEHb) | MOJHOCTBIO €  BBICOKMM  Ka4eCTBOM.  MOHOJOTMYECKOe
BBICKA3bIBaHUE JIOTUYHO, BBIIEPKAH OOBEM, HE COAEPIKUT
MOIPEIIHOCTEM, TEMIT PEYH BHICOKHH.

4 Oamna, «xopoumo» | BeicraBisiercs  CTyA€HTY, KOTOpPBIA  BBINOJHWJI  3aJaHue
(IpOABHHYTHIM MOTHOCTBIO, HO JIONYCTWJ  HE3HAUUTENbHBIE OLIMOKH B
YPOBEHb) MOHUMAHUU TEKCTa. MOHOJOTHYECKOe BBICKA3bIBAHHE JIOTHMYHO,
BbIIEP)KaH 00BbEM, HO JIOMYIIEHbl HE3HAUUTEIbHBIE MOTPEIIHOCTH
Y TEMII PeUH HEJIOCTATOYHO BBICOKHIA.

3 0aJsa, | BeicTaBisieTcst CTyIEHTY, KOTOPBIM BBIMTOIHUI 3aJjaHue, HO
«Y/IOBJIETBOPHUTEJIBHO» | JIOMYCTHJI TOTPEIIHOCTH B S3bIKE TMepeBona. MoHomoruueckoe
(moporoBblii ypoBeHb) | BhICKa3bIBaHHE JIOTHYHO, HO HE BbIAepKaH o0beM (MeHee 50%),
JNONYIIEHBI ~ TpaMMAaTHYECKWEe W JICKCHYECKHE  OIIMOKH,
3aTPYIHSIOUINE IOHUMAaHHE COOOIIECHHUS.

2 0ajuia, | 3aaHue HE BBITIOJIHCHO.

«HeY/10BJIETBOPHUTEJbH
o»

Ha ocHoBanum mnony4eHHOro CyMMapHOro Oajila CTYAEHTY BBICTABJISIETCS HTOrOBast
OLIEHKA 10 TUCIUIUIMHE M0 MIKAJIE «HE 3a4TEHO», «3aUTCHO.

Ha nmpomexyTouHyro aTTecTanuio (3a4eT) BBIHOCHUTCS NMUCHbMEHHBIH MEPEBOJ TEKCTa C
WHOCTPAHHOT'O sI3bIKA HA TOCYIapCTBEHHBIN si3bIKk P® o6bemom 1500 1.3., yCTHBIA TIEepeBO
TeKkcTa OOIIEHay4YHOro Xapakrepa 0e3 ucronb3oBaHus cioBaps (o0bemom 1800 m.3.), ycTHOe
BBICKa3bIBaHHE Ha TeMy W30paHHOH mnpodeccuu. MakcMMallbHO CTYAEHT MOXKeT Habpatb 15
O6amioB. HWToroBblii cyMMapHBIH 0alil  CTYAEHTa, TMOJYYEHHBIH TMpPU  MPOXOXKICHHUH
MIPOMEKYTOUHON aTTEeCTalluM, MEPEeBOAUTCA B TPAJAULUOHHYIO (POPMY MO CHUCTEME «3aYTEHOM,
«HE 3a4TCHO».

Ouenka «3a4TEHO» BBICTABIIIECTCS CTYIEHTY, €CIM BCE 3a BCE TPH BONPOCA 3aqaHUS

BBICTABJIACTCA OLICHKA HC MCHEC «YAOBJICTBOPUTCIILHO»

Ouemca «HE€ 3aYTCHO»BLICTABIACTCA CTYACHTY, €CJIM HAa OJUH H OoJibIIIEe BOITPOCOB
BBICTABJICHA OLICHKA «HC YAOBJICTBOPUTCIILHO.

Kpurepnn OLEeHKM 3HaHWM, YMEHMH, HABBIKOB Ha TEKYIIUX W IPOMEKYTOYHOU
aTTecTalusaX:

[TuceMeHHBII MTepeBo] TEKCTa (C UCIIOIb30BAaHUEM CIIOBAPS):

— IPaBUJILHOCTB NIEPEBOA JIEKCUYECKUX €IUHUL;

— coOuoJieHe TpaMMaTHUYECKUX, CHHTAKCUYECKUX, opdorpaduyeckux NpaBuil Mpu
MIEpPEBOJIE C NHOCTPAHHOIO A3bIKa Ha POJHOM;

— coOJItO/IeHHE SI3bIKOBOM HOPMBI M CTWIISL IIPU NEPEBOJIE ¢ MHOCTPAHHOIO s3bIKa Ha
POIHOI;

— aJIeKBaTHOCTb I1€PEBO/Ia TEKCTAa-OpUTHHAJIA HA POJIHOM SI3BIK.

Ilepenaya Ha pycCKOM MM MHOCTPAHHOM S3bIKE OCHOBHOI'O COJAEP)KAHMS MHOS3BIYHOIO
TEKCTa 00IIeHayyHOro Xapakrepa (6e3 UCIoIb30BaHUS CII0Baps):

— ITonHOTa ¥ TOYHOCTH MEpenau OCHOBHOM MH(OpMaIuy;

— 3HaHWE HEUTPAIbHOMN JIEKCUKU;

— 3HaHNE TEPMUHOB;

— CoIMoKyIbTypHBIE 3HAHHSI, HEOOXOIMMBIE JIJIsl TOHUMAaHUs TEKCTa;

— CBA3HOCTB IIEpEavn CONEPIKAHNS;

— JlornuHOCTh MOCTPOEHUS COOOIEHUS (PACKPBITUE PUUYNHHO-CIIECTBEHHBIX CBS3EH).

Y CcTHOE MOHOJIOTMYECKOE COOOLIEHHE 110 TEME:



— 00BbEM JIEKCHYECKOr0 3araca;

— rpaMOTHOCTh O(DOPMJICHHUSI BHICKA3bIBAHHSI,

— JIOTUYHOCTH BBICKA3bIBAHU A,

— HAJIMYNEC BBIBOAOB U 3AKJIFOUYCHUA.

B KOHIlE KaXI0ro ceMecTtpa CTYACHTBI IOJY4YalOT OICHKY «3auTE€HO» 3a 3aJaHusd,
Ka4eCTBO BBITIOJHEHHUSI KOTOPBIX JIODKHO COCTABIIATH HEe MeHee 50%.

3. HACITIOPT ®OHJA OHEHOYHbIX CPEACTB I10 JUCHUITVIMHE

MOAVYJIIO)
Kontponupyemsbie pazaensl (Tembl) Kon Bun, METO/I,
JTUCLUIUINHBI (Pe3yIbTaThl MO pa3zeiam) KOHTPOIIMPYeMOH $opma
KOMITCTECHITHH OLIEHOYHOI'0
(wnm e€ yacTH) MEPOTIPUSTHS
Monyns 1.M30panHast cenuaabHOCTb. YK-4 3auer
YK-5 Tekymee
TECTUPOBAHUE
Monyne 2. HWuoctpanHbli s3bIK  Kak | YK-4 3auer
CpeicTBO  HayuHOH  MexmyHapomHoit | YK-5 Texyruee
KOMMYHHKAITHH. TECTUPOBAaHUE
Moayns 3.  Tema  marucrepckoro | YK-4 3auer
HWCCIIENOBaHUS. VYK-5 Tekyiee
TECTUPOBAHUE
Monynsb 4. JlenoBast nuckMeHHas U yctHas | YK-4 3auer
KOMMYHMKAIIU HA UHOCTPAHHOM SI3bIKE. YK-5 Tekymee
TECTUPOBAHUE

4. TUIIOBBIE KOHTPOJIBHBIE 3AIAHUA NJIX UHBIE MATEPUAJIbBI

4.1. ITpomexyTouyHasi aTTecTanus B opMe 3a4eTa

Koa xkoMnereHnumn

PesyabTarsl ocBoenusi OINOII
Conep:xanue KOMIeTEHIUN

YK-4 Crniocoben IIPUMEHSATH COBPEMEHHBIE KOMMYHUKaTUBHBIE
TEXHOJIOTMM, B TOM YHCJIE€ HAa HHOCTPAHHOM(BIX) sI3bIKe(ax) s
aKaIeMUYECKOro U NpoQeccuOHaIbHOT0 B3aUMOAEH CTBUS.

YK-5 CriocoOeH aHanM3UpOBAaTh W YYUTHIBATH pasHOOOpaswe KYIbTyp B

[IpPOIIECCe MEXKYJIBTYPHOTO B3aUMOICHCTBUS

VYK-4.1: [IpumeHsieT KOMMYHUKATUBHbIE TEXHOJIOIMHU B aKaJEMUYECKUX M MPO(eCcCHOHATBHBIX

LEeTIX

VYK 4.2: TlpencraBnser pe3yabTaThl CBOCH aKaJeMUYeCKONH U TPO(eCCHOHATBHON IeATeTbHOCTH
Ha TYyONWYHBIX  aKaJIeMUYECKUX U MPOGECCHOHATBHBIX MEpONPUSATUSIX, B TOM YHCIIE,
MEXIYHAPOAHOIO YPOBHS

VYK-5.1:! AHanu3upyer u y4uThIBaeT KyJIbTypHOE pa3HOOOpa3ue B MPOLECCe MEXKKYIbTYPHOrO

B3aUMOJIEVCTBUS

VYK-5.2: OcymectBisier 3QheKTUBHOE B3aUMOJICHCTBUE C MPEACTABUTEISIMU IPYTUX KYJIbTYD, B
TOM 4YHCIIe, Ha U3y4YaeMOM WHOCTPAHHOM SI3bIKE




VYK-5.3: ObGecnieunBaeT cO3qaHUE TOJCPAHTHOM Cpelnbl B3aUMOJACHCTBUS TIPU BBITOIHEHUU
npodeccHOHaNbHBIX 3a7a4

4.1.1. 3aganue 1: IlucbMeHHblii mepeBoa TekcTa mo cnenuaasuoctu (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. 3aganue 2. Utenue u yCTHbIN NepeBo] TeKcTa o0meHay4yHoro 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. 3apanume 3. PacckasaTtb 0 CBOMX NpPO(eCcCHOHAJBHBIX HAYYHBIX HHTEpecax H
BBINIOJIHSAIEMOI Hay4YHOIi padoTe. BpemsiBbicTyniienust — 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.

| 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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