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1. OBIIUE IMOJIOKEHUSA

OHCHO‘IHI)IC Marepuajibl — O3TO COBOKYIIHOCTb yLIC6HO-MeTOI[I/I‘I€CKI/IX MaTcpuaioB
(KOHTpONBHBIX 3aJaHUil, omucaHuii ¢GopM U TMpolenyp), MpeJHa3HAYEHHBIX [UIsl OLIEHKH
KaduecTBa OCBOCHUA O6y‘{aIOH_II/IMI/ICSI HaHHOﬁ JUCHUITIINHBI KaK qacTu OCHOBHOH
00pa30oBaTeILHON MPOrPAMMBI.

Lenpr — OLEHUTH COOTBETCTBUME 3HAHUN, YMEHUW U YPOBHS MNPUOOPETEHHBIX
KOMIETESHIINH, 00yJaronuxcs HeisiM U TpeOOBaHUSM OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBI
B XOAC NIPOBCACHUSA TCKYIICTO KOHTPOJIA U lTpOMe)KYTO‘IHOI\/'I aTTeCTalun.

OcHoBHas 3a1ada — 00€CIIEUUTh OIEHKY YPOBHsI C(OOPMHUPOBAHHOCTH OOIIEKYIbTYPHBIX
1 podeCCHOHABHBIX KOMIETECHIINA, MPUOOpPETaeMbIX 00yUYaIOUIUMCSI B COOTBETCTBUU C ITHMH
TPCOOBAHUSIMHU.

Kontpons 3Hanumii oOywaroumxcs MOpoBOAUTCS B (OpMe TEKyIIero KOHTPOIS U
MPOMEXKYTOUHOM arrecTanmu. [Ipu oleHHBaHUM (OMpENEeNeHUN) pEe3YyJIbTaTOB OCBOCHUS
JAUCHUIITIMHBI TPUMCHACTCA CUCTEMA 3aUTCHO - HC 3a4YTCHO.

Texymuii KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS C LEJIbI0 ONpPENENeHUs CTENeHU
YCBOGHHUSI y4eOHOro MmaTepuana, CBOCBPEMEHHOTO BBISIBICHUS W YCTPaHEHUS HEIOCTATKOB B
IIOATOTOBKE 06yqa101unxcs1 U MMPUHATHA HGO6XOI[I/IMBIX MCp MO COBCPIICHCTBOBAHUTIO MCTOANKHU
Mpeno/iaBanusl ydeOHON AMCIUIUIMHBI, OpraHu3auu padboThl OO0YYaIOMUXCSA B XOA€ YYEOHBIX
3aHSTHUI U CAMOCTOATEIHHON PabOThI, OKa3aHUS UM WHIUBUYATbHON TTOMOIIIH.

K KoHTpOITIO TeKyIel ycrieBaeMOCTH OTHOCUTCSI MPOBEPKA 00 yJAFOIIIUXCS:

- 10 pe3yJibTaTaM BBINOJIHEHUS 3aJaHU Ha MPAKTUYECKUX 3aHATHAX;

- 10 pE3yJjibTaTaM BBLITIOJIHCHUS 3a,[[aHPII>i JJIA CaMOCTOSATEIILHOU pa6OTBI.

[IpomexyrouHass arrecTanus NpoOBOAWUTCA B (¢GoOpMe 3auera — YCTHBIM ONpoc IO
YTBEPkKACHHBIM BOIpocaM, chOpMYIHPOBAHHBIM C YYETOM COZACpPXKaHUS yueOHOW AUCHUTIINHBL.
B Ouuter BkIItoUaeTCsl IBa TEOPETUUECKHUX BOMPOCA MO TeMaM Kypca.

HpI/I OLICHUBAHHUU PE3YJIbTATOB OCBOCHHA JUCHUIIIIMHBI HNPUMCHACTCA OaJUILHO-
peiiTuHroBas cucrema. MiToroBblit 0am cryieHTa onpeaeisercs NyTeM CyMMUPOBAHUS OLIEHOK,
MOJTYUYEHHBIX CTYIEHTOM Ha BCEX TEKYIIUX U MPOMEKYTOYHOW aTTECTAlMsIX, MPOBOAMMBIX B
TEUEHHE CEeMecTpa corylacHo YydeOHomy rpaduky. HMroroBeni Oamn mepeBOIUTCS B
TPaIUIMOHHYIO () OPMY 110 CHCTEME «3aYTEHO», HE 3aUTEHOY.

2. OIIMCAHHE IMOKA3ATEJEM W KPUTEPUEB OIEHUBAHMS
KOMIIETEHIIHU

CdopMupoBaHHOCTh KaXKJOW KOMIIETEHIIMM B paMKax OCBOEHUS JAaHHON AMCUUILTUHBI
OLICHMBAETCS 10 TPEXYPOBHEBOM LIKAJIE:

1) TOpOroBBIii ypOBEHb SBISIETCS O0S3aTCABHBIM JJISI BCEX OOYYarOMUXCSA T10
3aBEPUICHUH OCBOCHUS TUCIUIIIINHBIL;

2) TNPOABHHYTHIH  YpOBEHb  XapakTepPHU3YeTCs  IMPEBBIIICHHEM  MHHHUMAIbHBIX
XapaKTePUCTUK CPOPMUPOBAHHOCTH KOMITETSHIIHH 10 3aBEPIICHUN OCBOCHUS TUCITUTUIHHBL;

3) DOTalOHHBIA YPOBEHb XapaKTEPU3YETCS MAKCHMAIBHO BO3MOYKHOH BBIPAKEHHOCTHIO
KOMITETEHIIMH U SIBJSETCS BaKHBIM KQUECTBEHHBIM OPUEHTUPOM JIJIs1 CAMOCOBEPILIEHCTBOBAHMSL.

YpoBeHb 0CBOCHUSI KOMIIETEHU M, GOPMHUPYEMBbIX TUCHUIIIMHOM:
Onucanue KpUTEPHEB U MIKAJIbI OlCHHBAHUS 0TBETA:

IIxana oueHUBaHHUA Kpurepuii
S 0a/10B, «KOTJIMYHO» BeicTaBnsieTcss  CTy[IEHTy, KOTOpBIM  BBIIOJHUI  3aJaHHE
(3TAJIOHHBIN YPOBEHb) | IOJMHOCTBIO  C  BBICOKUM  KadyecTBOM.  MoHonoruueckoe




BBICKa3bIBaHUE JIOTUYHO, BBIIEpKAH OOBEM, HE COAEPKUT
MOTPEIIHOCTEN, TEMIT PEUU BBICOKHIA.

4 Oanma, «xopomo» | BeicTaBisercs  CTyNeHTY, KOTOPBIA  BBIIOJHWI  3a/IaHue
(MpoaABMHYTHIN MOJTHOCTBIO, HO JIONYCTWJ  HE3HAUUTENbHbIE OLIMOKH B
YPOBEHbB) MOHMMAaHUU TeKcTa. MOHOJIOrMYeCKOe BBICKA3bIBAaHUE JIOTMYHO,
BBIJICP)KaH 00BEM, HO JOMYIICHBI HE3HAYUTEIbHBIC MTOTPEITHOCTH
U TEMII P4y HEOCTATOYHO BBICOKHIA.

3 0aju1a, | BeicTaBnsercs CTYJeHTY, KOTOPBIi BBITOJHUT 33aHHE, HO
«YAOBJIETBOPUTEJIBLHO» | JONMYCTUJI TIOIPENIHOCTH B S3BIKE TepeBoga. MOHOIOTHYEeCcKOoe
(moporoBbIii ypoBeHb) | BhICKa3bIBaHKE JIOTHYHO, HO HE BbIIepkaH o0beM (MeHee 50%),
JONYyIIEHBl ~ TpaMMaTHUYeCKhe U JIGKCMYECKHE  OIIMOKH,
3aTPYIHSIONINE IOHUMAHUE COOOIICHHUS.

2 0aJ1a, | 3ajgaHue HE BBIITOIHEHO.

«HEyI0BJIeTBOPUTEIbH
o»

Ha ocHoBaHuu MOJIYYCHHOI'0O CYMMApHOI'O Oamna CTYACHTY BBICTABIIAACTCS HTOIOBAs
OII€HKA I10 AUCHUIIJIMHEC I10 HIKAJIC «HEC 3a4TCHO», «3a4TCHO».

Ha npomexyTouHylo aTTecTaluio (3a4eT) BHIHOCHTCS NMHUCHbMEHHBIM NEpPEeBOJ TEKCTa C
WHOCTPAHHOT'O sI3bIKAa HAa TOCYJapCTBEHHBIN si3bIKk P® o0bemom 1500 m.3., yCTHBIA TepeBOa
TEeKCTa OOIICHAYyYHOro XapakTtepa 0e3 mcmosib3oBaHus cioBaps (oovemom 1800 1m.3.), ycTHOE
BbICKa3bIBaHHE Ha TeMy H30paHHON mpodeccun. MakCUMalbHO CTYAEHT MOXeT HaOpath 15
O6ammoB. UTOroBelii CcyMMmapHbIi 0aul  CTYAEHTa, TMONYYCHHBIM TPH  MPOXOXKIACHUU
MIPOMEXYTOUYHOM aTTecTaliy, MepeBOJUTC B TPAAUIMOHHYIO (OpPMY IO CHCTEME «3auTEHOM,
«HE 3aYTCHOY.

Onenka «3a4TeHO» BBICTABISETCS CTYJEHTY, €CJIM BCE 3a BCE TPU BOIpOCa 3aJaHMs

BBICTABJIACTCA OLICHKA HC MCHCC «YyOOBJICTBOPHUTCIILHO»

Ouemca «HE 3aYTCHO»BLICTABCTCA CTYACHTY, CCJIM HA OJUH H Oomblie BOIIPpOCOB
BBICTABJICHA OLCHKA «HC YAOBJICTBOPUTCIBHO).

Kpurepun OLEHKM 3HaHUM, YMEHMM, HABBIKOB HA TEKYIIUX U IIPOMEKYTOYHOU
aTTeCcTalusX:

[TrcbmMeHHBIN nepeBo] TEKCTA (C UCTIOIB30BAHUEM CIIOBAPS):

— IPaBUJILHOCTH MEPEBOA JICKCUICCKUX €IMHMUII;

— CcOOMI0JIeHNEe TpaMMaTHYECKHX, CHHTAaKCUYeCKHX, opdorpaduueckux MNpaBuil MpH
MIEPEBOJIE C MHOCTPAHHOTO SI3bIKA HA POIHOM;

— COOJIOJICHUE SI3BIKOBOM HOPMBI M CTHJIS TIPU TIEPEBOJIE ¢ WHOCTPAHHOIO S3bIKa Ha
POAHOI;

— aJIEKBaTHOCTh MEPEBOIA TEKCTA-OPUTHHAJIA HA POJTHOM S3BIK.

[Tepenada Ha pycCKOM MJIM MHOCTPAHHOM SI3bIKE OCHOBHOT'O COJIEPKAHUSI WHOS3BIYHOTO
TEKCTa OOIIEHAYYHOr 0 XapakTepa (0e3 UCIOIb30BaHUSI CIIOBapSI):

— IlonHOTA ¥ TOYHOCTH MEepeAayu OCHOBHOU WH(OpMAIINH;

— 3HaHue HEUTPaNbHOM JIEKCUKH;

— 3HaHHUE TEPMHUHOB;

— ColMOKyNbTYpHBIE 3HAHUS, HEOOX OIUMBIE JITsl TOHUMaHUS TEKCTa,

— CBSI3HOCTB IIEpEauU CO/IEPIKAHNUS;

— JIOTHYHOCTB TTOCTPOEHUS COOOIIEHUS (PACKPBITUE MPUYNHHO-CIICICTBEHHBIX CBS3CH ).

Y cTHOE MOHOJIOTHYECKOE COOOIICHHE 110 TEME:

— 00BEM JIEKCMUECKOT0 3ar1aca;



— IPaMOTHOCTb O(OPMIICHHUSI BHICKA3bIBAHUS;

— JIOTUYHOCTh BBICKA3bIBAHMS;

— HAJIM4KE BBIBOJOB U 3aKIIFOUCHUS.

B koHIe Kaxxaoro cemecrtpa CTYACHTHI IOJIY4YalOT OLIGHKY «3auTE€HO» 3a 3aJaHus,
Ka4eCTBO BBIMOJIHEHHS KOTOPBIX JOKHO COCTaBIATh He MeHee 50%.

3. HACIIOPT ®OHJIA OHEHOYHbIX CPEACTB I10 JIUCHUIITIMHE

MOAYJIIO)
KonTtponupyemslie pazzensl (Temsr) Kog Bun, METOJ,
JMCUUIUIMHBI (PE3yJAbTaThI 110 pa3zeiam) KOHTPOIIMPYEMOH dopma
KOMIIETEHIIUH OLIEHOYHOI'0
(unn e€ yacTH) MEPOIPUSITUS
Monayns 1.M36panHast cnenuaabHOCTb. YK-4 3auer
YK-5 Tekymiee
TECTUPOBaHHE
Monayne 2. HWHocTpaHHbll s3bIk  Kak | YK-4 3auer
CpPeICTBO  HaydHOH  MexmyHapomHoi | YK-5 Texyee
KOMMYHHKAITHH. TECTUPOBaHHE
Moayns 3.  Tema  marucrepckoro | YK-4 3auer
HCCTIEOBAHUSI. YK-5 Tekymiee
TECTUPOBAHHE
Monynsb 4. JlenoBas nuceMeHHas U yctHas | YK-4 3auer
KOMMYHHUKAIUsI HA UHOCTPAHHOM SI3BIKE. YK-5 Tekymee
TECTUPOBAHHE

4. TUITIOBBIE KOHTPOJIBHBIE 3ATAHUA UJIN UHBIE MATEPHUAJIBI

4.1. IIpomexyToyHasi arTecTauus B popme 3auera

Koa koMnereHnnn

Pe3yabtarsl ocBoenusi OIIOII
ConeprxkaHue KOMNeTeHUH

VK-4 Crnioco0eH MIPUMEHSATh COBpPEMEHHBIE KOMMYHHUKaTHBHBIE
TEXHOJIOTMM, B TOM YHCJIE HAa HWHOCTPAHHOM(BIX) SI3bIKE(ax) i
aKaJIeMUIECKOT0 M MPO(eCCHOHATFHOTO B3aNMOICH CTBHSL.

YK-5 Crioco0eH aHanM3UpoBaTh W YUYUTHIBATh pa3HOOOpasue KyJIbTyp B

Mpolecce MEXKYJIbTYPHOTO B3aUMOICUCTBUS

VK-4.1: TlpumeHseT KOMMYHHKaTUBHbIE TEXHOJIOTUH B aKaJIeMHUYECKUX M NMPodeccHOoHaNbHBIX

OeIax

YK 4.2: TlpeacraBisier pe3yiabTaThl CBOCH aKaJeMUIeCKON U MPOPECCHOHATBHON JIEATEIbHOCTH
Ha TNYyOJWYHBIX  aKaJIECMUYCCKUX W TPOPECCHOHATBHBIX MEPONPHUATHAX, B TOM YHCIIC,
MEKIYHAPOIHOT'O YPOBHSI

VK-5.1: AHanu3upyer U y4uThIBa€T KyJbTYpHOE pa3HOOOpa3ue B MPOLECCe MEXKKYIbTYPHOrO

B3aHMOHeﬁCTBHH

VYK-5.2: OcymectBiser 3¢ (heKTHBHOE B3aMMOICHCTBUE C MPEICTABUTEISIMU IPYTUX KYIBTYp, B
TOM YHCJIe, Ha U3y4aeMOM HHOCTPAHHOM SI3bIKE




VYK-5.3: ObGecnieunBaeT co3MaHUE TOJCPAHTHOW CpeIbl B3aWMOJICHCTBHS TIPH BBIIOJHEHUH
podeCcCHOHANTBHBIX 3a/1a4

4.1.1. Bananmne 1: [lucbMeHHbIIT MepeBoa TekcTa o cnenuaibHocTu (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. Urenune 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. 3aganue 3. Paccka3athb 0 CBOMX NPOdecCHOHAIBHBIX HAYYHBIX HHTepecax H
BBINOJIHSIEMOI HAY4YHOIT padoTe. Bpemst BoicTymieHnust — 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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