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Meroandeckue peKOMEHIAIMK ISl CTYICHTOB O OPTraHU3aIliy W BBITTOJIHEHHIO CaMOCTOS-
TeNbHOM paboThl Mo Moayito 1 "ba3ossrit'.

CamocrosiTenpHass padoTa SIBISETCS HEOTHEMIIEMOM COCTABIISIONICH 00pa30BaTEIbHOTO IMPO-
recca. CamocrosiTenbHas paboTa MArUCTPAHTOB BKITIOYACT U3YUCHHE TEOPETUISCKOTO Kypca | MO/-
TOTOBKY K NMPAaKTHYECKUM U Ja0OpPaTOPHBIM 3aHATHSAM, BBIITOJHEHHE JOMAITHErO 3a7aHus, MOATo-
TOBKA K 3a4eraM, dk3ameHaM. Hactosimue Meronuueckue peKOMEHIAUN sl CTYICHTOB 10 Opra-
HU3AIMU U BBITIOJHEHUIO CaMOCTOSITEIbHOW paboThl o Moayiato 1 "ba3oBeiii" oTHOCSTCS K BHIY
yaeOHoi paboThl «/3yueHne TEOPeTUUECKOTo Kypca i MOATOTOBKA K 3Kk3aMeHy». CaMoCTOsTeIbHAS
paboTa MarucTPaHTOB TAKXKE BKIIFOYAET BCE BUBI TEKYIIICH aTTeCTAIINH.

Temamuka camocmoamenvHoil padonvl

HaumenoBanue pa®oTsbl

[ToaroToBka K MpakTUYECKOMY 3aHSTHIO: 3HAKOMCTBO, BBOJIHAS Mpe3eHTanus + Noun
and its plural — cymecTBUTEIBHOE U MHOYKECTBEHHOE YMCIIO0. JIMUHBbIE KauecTBa  KOMITE-
teHuuu umkeHepa (Traits and competencies of an engineer) + Aptuxiu a/an u the. 1u-
KeHepHoe oOpazoBanue (An engineer’s education) + Nouns: countables/uncountables,
some/any, little/few, much/many, a lot of. [Ipe3enramus napopmarmu (Presenting
information) + Present Simple — Hacrosimiee mpocToe Bpemst

[ToaroroBka k npaktuueckoMy 3aHsaTuio: Tabmuis! u rpaduku (Tables and graphs) +
There + be/it’s. Cucrema nzmepenust u yeprexu (System of units, dimensions and
drawings) + Making comparison — cpasuenne. Yucaa (Working with numbers) + Present
Continuous — Hacrositiee npoaonKeHHoe Bpemst. Matepuainsl u CBoiictBa (Material and
properties) + Conocrasienue Present Simple u Present Continuous. MacTpyMeHTHI
(Tools) + I'maromnsl, He mMeromue ¢popM rpymmbsl Continuous.

Beinonnenue qoMamsux padoT o Teme: AHIIIMMCKUN A3bIK U1 CIIELUATIMCTOB U PYKO-
BOJIUTEJICH dHEProciy:x0 npenpusITHA

[ToaroToBka k mpakTuyeckomy 3ansaTHio: TexHuka 6e3onacHocTH (Safety Precautions) +
Past Simple — nporeiree mpocroe BpeMs. PeIHOK, paboTa ¢ 3aKa3yrKaMu U TPOU3BOTH-
tensmu, ohopmienne 3akasa (Markets, customers and producers, making an order) +
Past Continuous. Co6ecenosanue (Interview) + Conocrasnenue Past Continuous u Past
Simple. Jlenoas nepemnucka (Business correspondence) + Present Perfect — nacrositiiee
COBCPUHICHHOC BpCMsI.

[ToaroroBka k mpakTHyeckomy 3aHsaTHiO: [lenoBas nmoes3nka (Business trip) + Comocras-
nenune Past Simple u Present Perfect. Jlesossie meperoBopsl (Business meeting) + Future
Simple — 6ynymiee mpocroe Bpemsi. CocTaBieHHe 0TUETOB, penieHue npooduem (Report-
ing and problem solving) + Be Going To. Bompocs! 3amuthl okpyxatomieii cpenst (Pro-
tecting the environment) + Modal verbs — MmonansHbIe riarossl. bByayiee sHepreTHKH
(The future of energy) + The Passive — cTpaiaTenbHbIi 3aJ10T

[TonroroBka k 3a4eTy 1o TeMe: AHITIMHCKUN S3BIK JUIS CIIEUAINCTOB U PyKOBOJUTENIEH
SHEProciyx0 npeanpusaTun

[TonroroBka K NpakTU4YECKUM 3aHATUAM: Pa3HOCTHBIE ypaBHEHMSI. DJIEMEHTBI TEOPUU
CIIy4alHbIX (PYHKINN U KOPPENSIUOHHOTO aHAJIN3a

IToaroroBka k MPAKTUYCCKUM 3aHATUAM! OIEMEHTHI TCOPHUU HCUCTKUX MHOKCCTB. One-
MCHTEI TCOPHUH ONITUMH3alluN

IToaroroBka k 9K3aMCHY I1O TCME: CHCLII/IaJ'IBHLIe TJIaBbl MaTCMAaTHUKHU

10

[ToaroToBka K mpakTU4ecKuM 3aHATHAM: MH(pOpMalMoHHbIE TEXHOIOTUH, U3MEHUBIIINE
MUp. YTPABISIFONIME MEXAHU3MBI. Y MHBIE TOPOJA W MPOU3BOJICTBA.




11 [TonroroBka K MpakTUYECKUM 3aHATHAM: IHPOpMAIIMOHHBIE U YIIPaBISIONINE TEXHOJIO-
run. [Ipumepsl pacrpeneneHHbIX HHOOPMAIIMOHHO-YITPABISIONINX CUCTEM.

12 [TonroroBka k sk3ameHy o Teme: KommnbioTepHble, ceTeBble U HH()OPMALMOHHBIE TEXHO-
JIOTUU

13 [TonroroBka k npakTuyeckum 3aHsaTusAM: Hayka u ee posib B pazButuu oduiecta. Opra-
HU3aIMsI HAYYHO-HMCCIIeI0BaTeNbCKON paboThl. HayuHoe uccienoBaHme u ero Tarbl
[TonroroBka K MpakTUYECKUM 3aHATHIM: MeTo/ CUCTEMHOIO aHaIU3a 0ObEKTOB U MpeI-

14 METOB HCCIIeIOBAaHUSA U METOJIMKHU €0 MpUMeHeHHs. MeToanka paboThl Hajl PyKOIHCHIO
HCCJIEIOBaHMsI, 0COOCHHOCTH MOJTOTOBKU U 0(hOpMIICHUS

15 ITonroroBka k 3aueTy 1o reMe: Teopus M NPAKTHKA HHKEHEPHOTO MCCIIEI0BaHUs

Camocmosmenvuasn paooma Ne 1,2,4.5

Tema: TloaroroBka K MpakTUYECKOMY 3aHATHIO: 3HAKOMCTBO, BBOAHAs Ipe3eHTanus + Noun
and its plural — cymecTBUTEIBHOE M MHOYKECTBEHHOE YMCIIO. JIMUHBIC KauecTBa M KOMIIETCHIIUH HH-
xenepa (Traits and competencies of an engineer) + Aptukiu a/an u the. UmkeHepHoe oOpa3oBaHue
(An engineer’s education) + Nouns: countables/uncountables, some/any, little/few, much/many, a
lot of. [Ipe3enranus nuadopmanuu (Presenting information) + Present Simple — mactosiee mpocroe
BpeMs;

[ToaroroBka k mpakTuyeckomy 3ausatuio: Tadmuier u rpaduku (Tables and graphs) + There
+ be/it’s. Cuctema nsmepenus u uyeptexu (System of units, dimensions and drawings) + Making
comparison — cpaBaenue. Yucna (Working with numbers) + Present Continuous — nacrosimee npo-
nospkenHoe Bpemst. Martepuainsl 1 CoiictBa (Material and properties) + Conocrasnerue Present
Simple u Present Continuous. MuctpymenTsl (Tools) + ['narosisl, He uMeromme GopM IpyIIrbl
Continuous.;

[ToaroroBka k nmpakTudeckoMy 3aHsATHIO: TexHuka 6e3omacuocTu (Safety Precautions) +
Past Simple — nporeaiiee npoctoe BpeMs. PhIHOK, paboTa ¢ 3aKa34uKaMu U IPOU3BOIUTEISIMH,
odopmienue 3akasza (Markets, customers and producers, making an order) + Past Continuous. Co-
oecenoBanue (Interview) + Comocrasnenue Past Continuous u Past Simple. JlenoBas nepenucka
(Business correspondence) + Present Perfect — nacrosiiee CoBepiicHHOE BpeMs. ;

[ToaroroBka K mpakTHueckomy 3aHsatuio: Jlemosas moesaka (Business trip) + Comocrasie-
uue Past Simple u Present Perfect. Jlenossie ieperosopsr (Business meeting) + Future Simple — oy-
ayiee mpocroe Bpemsi. CocTaBiieHre 0T4eTOB, pererue mpodiem (Reporting and problem solving)
+ Be Going To. Bompocs! 3amutsl okpyxatomieii cpenst (Protecting the environment) + Modal
verbs — monanbpHsbie rnaroisl. Bynymiee snepreruku (The future of energy) + The Passive — ctpana-
TEJIbHBIN 3aJ10T
Ipaxmuueckoe 3adanue. BHIOTHEHUE YIPAXKHEHUN Ha 3aKPEIUICHUE TPaMMaTHYECKOTO MaTeprasa

[Tpumeuanue: [IpumepHble yIpa)XXHEHUS AJIs CAMOCTOSITEIbHBIX paboT ¢ 1-18 mpeacras-

JeHsl B cOopHUKe «MeToaudeckue yKka3aHus 110 rpaMMaTHKe aHrMickoro s3bikay (IIpunoxenue
1)

Camocmosmenvnan paooma Ne 3

Tema: BrimonHeHue TOMaIHUX paboT 1Mo TeMe: AHTTIMHCKUH S3bIK IS CIIEHUAINCTOB U Py-
KOBOJAMTENIEH 3HEProciy:x0 NpeanpusTui

Tembl nomanTHUX padoT:
1. IToaAroToBUTH KPATKYIO MPE3EHTALNIO O ce0e U CBOEM KOMITaHWU Ha aHTJIMMCKOM SI3bIKE, BHIYUHUTh

HOBEIe cioBa 1o Teme First Business Card, Business Card, mpouurats u nepeBectu crathio Working
in a foreign country



2. [ToAroTOBUTH HA aHTJIMHCKOM SI3BIKE COOOIIECHHE O Ka4eCTBaX MICaTbHOTO HHXKEHEpa, BEIYYHUTh
HoBbIe cyoBa 1o Teme: What is a perfect engineer? u nurartel. [Ipountath U niepeBecTr cTaThio 0P
10 qualities of a great engineer.

3. [loaroToBUTH HA AHTIIMHCKOM SI3BIKE COOOINEHHNE O KOMAaHHOW padoTe, MPOYUTATh U MIEPEBECTH
crateio Teams with bright ideas, Beryunts HOBBIE c10Ba 110 Teme Teamwork.

4. [IpopaboTaTh MpUMeEp COCTABIICHUS pe3tOMe, TIOJrOTOBUTH HAa aHTIIMICKOM SI3bIKE COOOIIEHHUE 110
teme “[IpoBeneHne codbeceoBaHus ¢ KaHAUIATOM Ha BAKaHCHIO CIICIIUAIMCTA YHEPTOCITYKObI, IPH-
HSTHE PELICHUS U 00BSICHEHHE CBOETO BHIOOPa». BEIyUnTh HOBBIE CIIOBA U BBIPAYKEHHSL.

5. IToAroToBUTH Ha aHTTIMHCKOM SI3bIKE cooOMIcHHE 110 TeMe «Presenting informationy, BeryduTs HO-
BBIC CJIOBA.

6. Ha mpumepe BeICTyIIIeHH OM3HEC-Keica KPYTIIbli ¢ToJ Mo Y cToiunBOi sHepreTrke dopyma 1mo
n3MeHeHuto kimmara B [lapmxke, nekadbpp 2015 r. moAroTOBUTH BOMPOCHI HA aHTJIMHCKOM SI3bIKE K
BBICTYIIAIOIIIM.

7. [TonroTOBUTH HA AHTITMHACKOM SI3bIKE OMTUCAHUE TpadyKa, TPEH 1A WA TUArPaMMbI, BEIYYUTh HOBBIE
cioa o Teme “Tables and graphs. Discussing readings and trends”, mpo4uTarth 1 IepeBECTU CTATHIO
“Production Progress Report”.

8. IloAroToBUTH HA AHTIIMIICKOM SI3BIKE COOOIICHNE O TEOMETPUYECKUX (POPMax U pa3zMepax ompeze-
JICHHOTO OOBEKTa WJIM KOMIIOHEHTa 00OpYyJI0BaHMs, BBIYYUTh HOBBbIe ciioBa mo Teme “Describing
shapes and qualities” Ha npuMepe pa3IMYHbIX CTAaHIAPTHBIX KOH(PHUTYPAILUil BUIOK M PO3ETOK B pa3-
HBIX CcTpaHax. HayuuThcst 3a1aBaTh BOIPOCKHI M OTBEUYATh O pa3Mepax u (popmax MpeaMeToB, 00beK-
TOB U 00opynoBaHus. [Ipounrtars u nepesectu cratbio “The Roman Coliseum”.

9. [MoaroToBUTH Ha AHTITMHCKOM SI3BIKE COOOIICHUE O pa3MelIeHHH 000pyI0BaHuUs Ha OOIIEM IIIaHe
1exa, 0 TadapuTHBIX pa3Mepax, BBICOTE OTMETOK, IOMEPEYHBIX pa3Mepax, HCIOJIb3YeMbIX eMHUIAX
H3MEpEHHUs, BBIYYHUTh HOBBIE ClIoBa 110 Teme “System of units, dimensions and drawings”.

10. Hayuntbcst mpaBUIIBHO MCIIOIB30BaTh YMCIIA B PEYH U HA MHCHhME, BEIYYUTh BAJTIOTHI PAa3IMIHBIX
CTpaH, BBIYYHTh HOBBIC CJIOBA U BBIpaKEHHS 10 TeMe “BuUSiness Costs”, mpounTarh U MEPEBECTH CTa-
ThI0 «The business of giving”.

11. IToAroTOBUTH HA AHTIUICKOM SI3BIKE COOOIICHUE O MPUHATUYU PEIICHHUS O BHIOOPE MaTepHAIOB
000pyIOBaHUS U MHXKEHEPHBIX KOMMYHUKaIHid. BeryunTs ciioBa o Teme “Materials and properties”,
poYMTaTh U IepeBecTr cTathio “Construction Basics: Understanding Your Materials”.

12. [ToAroTOBUTH HA AHTIUHCKOM SI3BIKE COOOIICHHE 00 YIeTe IHEPrOPECYPCOB 3HAUUMBIMH YHEPTO-
HocuTensiMy. Belyunts HOBBIE ciioBa 1o Teme «Instruments and Tools”.

13. BelyunTh NUKTOTPaMMbl M MX Ha3BaHWs, Mpenynpexaaronme ¢passl mo teme “Safety Precau-
tions”.

14. CocraButh nucbMo-3aKka3 Ha o0opynoBaHue. Beryunts cioBa o teme «Markets, customers and
producers, making an order». IIpounTath u nepesectu cratbto «Unusual markets. Playtime.”

15. Hamucath mMChbMO MHOCTPAHHOMY MApTHEPY B COOTBETCTBUU C KOHKPETHBIM JIJIsl KaXJIOTO CTY-
neHTa Ou3Hec-keiicoM. BeIyuuTh ciioBa u BbIpaxkeHus o Teme “Business correspondence”.

16. CocTaBUTh TpH IMAJIOTa Ha aHTJIMICKOM SI3bIKE 10 TeMaM: «Airporty, «Hotely», «Cafey. Beryunts
HOBBIE CJIOBA M BBIP)KEHHUs 110 TeMe «Business trip.

17. [ToaroTOBUTH HA AHTIIMICKOM SI3BIKE OTYET K IPUE3Ty MHOCTPAHHOH JIeIeTaluy B COOTBETCTBHH
C KOHKPETHBIM Il KaX/I0TO CTy/AEHTa Ou3Hec-KeHCOM. BbIyunTh HOBBIE CIIOBa M BBIPa)KE€HHS IO
teme “Business meeting”. I[IpounTtaTh 1 iepeBecTr cTaThio “Project analysis”.

18. TToAroTOBUTH Ha AHTIMICKOM SI3bIKE KPATKUH OTYET O MPOBEACHWU SHEProayauTa, BHIYYUThH
cioBa M BeIpakeHus mo Teme “Reporting and problem solving”. TIpounTtaTth U MepeBECTH CTAaThIO
“Lighting up the world”.

19.TToaroTOBUTh HA AHTIUHCKOM SI3bIKE KPAaTKOE COOOIIEHUE O TOM, KaKOW BKJIAJ Ka)IbIH M3 Hac
MO>KET BHECTH B BOINPOC 3AILUTHI OKpYXarolliei cpeibl. BelyunTh HOBBIE CJIOBAa U BBIPAXKEHUS IO
teme “Protecting the environment”. IIpounTats u nepeBectu cratbio “The Kyoto Protocol”.

20. Busnec-ketic o Teme “The future of energy”.

Camocmossmenvnasn paboma Ne 6
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Tema: 1ToaroToBKa K 3a4€Ty MO TeME: AHTIIMUCKHUM S3bIK JJISI CHIEIUAIMCTOB U PYKOBOIMUTE-
JIel SHeprociIyK0 NpennpusaTuit

Llenv:

— oTpaboTKa HaBBIKA PEIICHUS MTPAKTUYECKHX 3371ad.

— MOJTrOTOBKA K BHITIOJHEHHUIO 3aYE€THOTO 3aaHMsL.

H3yuenue numepamypHuix u 31€KMPOHHBIX UCIMOYHUKOS.

- AHTTIUHCKHI SI3BIK JUTS CIICIIUAIMCTOB U PYKOBOJUTEIICH YHEPTOCITYKO MPETPUATHHN.

Ilpakmuueckoe 3a0anue. Boinonnenue 3aganuit o reme 1 "AHIIUACKUN S3bIK 1S CHIEIUa-
JIUCTOB ¥ PYKOBOJUTENICH SHEProcIyK0 nmpeanpustaii

Camocmoamenvhuas paboma Ne 7

Tema: IloaroroBka K NpaKTUUYECKUM 3aHATUIM: Pa3HOCTHBIE ypaBHEHUS. DJIEMEHTHI TEOPUU
cllyyailHbIX (DYHKIMH U KOPPEISALMOHHOTO aHaAJIN3a

Lenv:

— OTpa6OTKa HaBbIKa pCHICHUA MMPAKTUYCCKUX 3aaa4.

JluneitHble pa3HOCTHBIE YpaBHEHNS BO3HUKAIOT IPU MOJEIMPOBAHUH IIPOLIECCOB € IUCKPETHBIM Bpe-
MEHEM, MPU YUCICHHOM UHTETPUPOBaHUH AU(PepeHIuaNbHBIX YPaBHEHU, IPH HAXO0XKJICHUU TIPU-
ONMKEHHBIX 3HAYCHUH KOPHEH ypaBHEHHUS, TIPU arpoOKCUMAINK (QYHKINH U T.11.

Teopust TUHEHHBIX PA3HOCTHBIX YPAaBHEHUH SBJISETCS] TOUHBIM aHAJIOTOM TEOPUU JTMHEHHBIX Tudde-
pEHIIUATIBHBIX YPaBHEHUH.

OcHOBHBIC TOHATHSA

[Tycts Gynkims y = f(x) onpenencHa s BCeX 3HAYCHUI X BUIa X; = @ + S * h, v1e a, h — pukcu-
pOBaHHBIE BEIIeCTBEHHBIC yncia, h # 0 —mar, s = 0,1, 2, ....

BeIpaxxenue Buna

Anf(xs) = fla+ (s+Dh) = fla+s-h) = flxs+h) = f(x5)
HAa3bIBACTCSl KOHEYHOU PAZHOCMbIO Nep6oco nopsioka GyHkmu f(x) B TOUKE X;.

KOHe‘lHLIe pa3HOCTI/I J'I}O601"0 HaTypaJ'IBHOFO HOpSII[Ka OHpeI[eII}IIOTC}I 10 I/IHI[yKI_[I/II/IZ
Apf(x) = f(x + h) — (%),
ALf(x) = Apf(x + h) — Apf(x) = Ap(Arf (),

ARF() = AKTHfCe+ ) = MK () = Ay (857 F (),

Beenem o6o3nauenne u(s) = f(x,), rorna
Apfxg)=fla+(s+1h)—f(a+s-h)=u(s+1) —u(s) =Auls),..,
A¥f(xs) = Afu(s),... s=0,1,2,..
CrpaBeUTHBO CIIEYIOIIEe PAaBEHCTBO

p!
m!(p —m)!’

14
APu(s) = Z ()Pl u(s +m), €= )
m=0

5



B 4aCTHOCTH
Au(s) = u(s +1) — u(s),
A*u(s) =u(s +2) —2u(s + 1) + u(s), (2)
Au(s) = u(s +3) —3u(s + 2) + 3u(s + 1) — u(s).
Pasznocmubim ypasnenuem Ha3bIBaeTCs COOTHOILCHHE

F(s,u(s),Au(s), ,Aku(s)) =0, s=0,1,2,.. (3)

Pewenuem ypasuenust (3) HaspiBaetcst QyHKIus U(S), IPH MOJCTAHOBKE KOTOPOii B ypaBHeHue (3),
OHO 00paIaeTcst B TOXKAECTBO IPH BCEX S.

Ilopsioox ypasaenus (3) paBeH k, ecnu mocie 3amensl (1) ypaBHeHue (3) SIBHO COACPKUT Kak
u(s + k), rak u u(s).

Mpumep 1.
OnpeeauTh HOPAN0K Pa3sHOCTHOIO yPaBHEHUs
A3u(s) — 3Au(s) — Cu(s) =0
B 3aBUCHUMOCTH OT 3HaYCHHUs YKUCI0BOrO napamerpa C.
[ToacTaBUM B 3alaHHOE yPaBHEHHUE
Au(s) = u(s +1) —u(s),
Au(s) =u(s +3) —3u(s +2) + 3u(s + 1) — u(s).
[Tocne ynpoueHus moy4umM
u(s+3)—3u(s+2)+@2—-Cu(s) =0.

Ipu C # 2 5710 ypaBHeHUE B sBHOM Bujie couepkut U(s + 3), u(s + 2) uu(s), rx. (s +3) —s =
3, TO MOPSIOK YPAaBHEHUs PABEH 3.

IIpu C = 2 s10 ypaBHeHHE B SBHOM BHE coaepkuT u(s +3) uu(s +2), .x. (s +3) — (s + 2)
1, To mopsAIOK ypaBHEHMsI paBeH 1.

3agaua Komm. [Tycth pazHOCTHOE ypaBHeHUE (3) k-r0 MOpsiiKa pa3peirMo OTHOCHTEIBHO
u(s+k), te.

u(s+k)= G(s,u(s),u(s +1),..,u(s+k— 1)) 4)
" 3aJ1aHbl HAYaJIbHBIC YCIIOBUA

Uy = u'(SO))

u; = u(sy + 1), (5)

Up_q =u(sy+k—1).

3amgaya Komru cocTOUT B OThICKaHHH perieHust U(S),S = Sg, Sg + 1, ... ypaBHeHus (4), y10BICTBOPSI-
IOLLETr0 HaualdbHBIM yCIOBUSM (5).

Pemenue 3agaun Kommu METOAOM NnOC1e008ameNbHbIX NOOCMAHOBOK.

3agaguM HavaJIbHEIE 3HAUYEHUS



u(sy) = ug,u(sg+1) =uq, ... ,u(sg+k—1) = up_,.

Beruncnum pexyppeHTHO 1o opmysie (4) ocTalbHBIC AJIEMEHTHI MOCIEI0BATEILHOCTH (CUUTaeM
SO = 0)

u(])zu]) ]=0,k_1,
u(k) = G(O,uo, Uq, ... ,uk_z,uk_l),
ulk+1) = G(l, Uq, Uy, - ,uk_l,u(k)) =

= G(l,ul,uz, ey U1, G(0, ug, Uy, ... ,uk_z,uk_l))
JIuHeiliHbIe ypaBHEHMSI IEPBOTO MOPSAKA
Jlunetinvim pasnocmuvim ypasruenuem 1-20 nopsioka Ha3pIBaeTCsl ypaBHEHHUE BUIA
Au(s) + P(s)u(s) =Q(s) © u(s+1) =[1-=P(s)]uls) + Q(s),P(s) # 1.
Ecimun Q(s) = 0, To ypaBHEHHE HA3BIBACTCA 0OHOPOOHBIM, B TIPOTHBHOM CITy4ae — HEOOHOPOOHbLM.
PaccMOTpHM OIHOPOIHOE ypaBHEHHUE
u(s+1) =[1— P(s)]u(s).

Torna

u(1) = [1 - P(0)]u(0),

u(2) =[1-PM)]Ju(),

u(s) =[1—-P(s—DJu(s —1).

Otcrona odwee pewerue TUHEUHO20 0OHOPOOHO20 YPABHeHUss HAXOIAT TI0 popMyIie

s—1
u(s) = u(0) 1_[[1 —P®)], s=1,23,..,
t=0

rie u(0) — mpou3BOJIBHAS ITOCTOSHHASL.

Obwee pewienue 1UHelH020 HEOOHOPOOHO20 YpagHeH s UMEET BU (aHAJIOT METO/a BapHalluy Mpo-
M3BOJIBHBIX MOCTOSIHHBIX U3 Kypca U epeHIIMaTbHbIX YpaBHEHUI)

u@%=GTH&O —#%%5+C,5=Ll&m, ©)
t=0 t=

p=0
H®) =1- P(D),

rae C — Npou3BOJIbHAS TIOCTOSIHHASL.
IIpumep 2.
Haiitn pemienue ypaBHeHHs

2\2 2s+ 4

u(s+1) = (z:—l) ~u(s) + S

Jl1s TOr0, 4TOOBI BOCTIONB30BaTHCS (hOPMYIIOi (6), BEIYUCITUM MPEABAPUTEITHHO



[Tro=T 1 @) @) - (2 (22 - vor

Y TIOICTaBUM B (6), IOJTy4IrM

s—1 s—1

Q(p) 2p + 4
u(s) = (s +1)? ————+C |=(s+1)? +C|=
()= ) — (p +2)? ( ) — (p+3)(p +2)?
p=0 p=0
S— 2 s—1
- +1ZZ c 122(———> c|=
(s+1) _(p+3)(p+2)+ =G+ —~\p+2 p+3 +
p=0 p=0
=( +1)2<2 2+2 2+ +2 - + - - +C)—
- 2737374 s s+1 s+1 s+2 -

—(s+1)2(1—£+c)—(s+1)2(ﬁ+c)

OOmiee penieHne ypaBHEHHUS

u(s) = (s + 1)? (? + c)

CBoiicTBa penieHMil THHEHHBIX PA3HOCTHBIX YPABHEHUH
JIMHEeWHBIM Pa3HOCTHBIM YPaBHEHHEM -T'O MOPSIKA HA3bIBACTCSl YPAaBHCHUE BHJIA
A*u(s) + by (s)ARFTu(s) + -+ + br_1(s)Au(s) + br(s)u(s) = Q(s),s = 0,1,2, ...
Ecnu nocne npeobpazoBanus no popmyse (1) oHO mpuHUMaET BUA
us+k)+a,Su(s+k—1)+ -+ ap(s)uls) = Q(s),ar(s) 0. (7)

Ecmu Q(s) = 0, T.e.

u(s+k)+a(u(s+k—1)+ -+ a(s)u(s) =0, s=0,1,2,... (8)
TO ypaBHEHHE Ha3bIBAETCS OOHOPOOHLIM, B IPOTUBHOM CIy4ae — HEOOHOPOOHbIM.

3aMeTI/IM, YTO TOKACCTBO MCKIY (1)YHKI_II/ISIMI/I HHJCKCA S IIOHUMACTCA KaK coénaoenue ITpU BCEX 3HA-
YCHHUAX S U3 3a/IaHHOI'0 IIOJAMHOXKECTBA YeblX Yuce.

Cesoticmea pewienuti 00HOPOOHO20 YpasHeHUs ~-TO TIOPsIIKa:

— ecmd uUq(s),uy(s), ... ,uy(s) —pemenuss ypaBHeHus (8), TO HX JHMHEHHAs KOMOHMHAIIHS
Ciuq(s) + Couy(s) + -+ + Cpyuyy, (S) TOXKE SBISIETCS PEIIICHUEM 3TOTO YPaBHEHHUS,
— ecmd Uy (S), uy(S), ... , Uy, (s) —pemenus ypasuenus (7), mpuyem
w1 (0) ug (1) ~ uy(k—1)
Dluy, uy, ... ,ux] = uz__(_O) u2£1) iy uz(k___— D] # o,

U (0) up(1) - ug(k—1)
TO of1ee peieHne ypaBHeHus (7) UMeeT BU

Ciuq(s) + Couy(s) + -+ + Cruy(s).

@ynoamenmanvuou cucmemotu pewenuti (OCP) ypaBHenus (8) Ha3bpiBaeTCsi HAOOP YaCTHBIX peIlie-
HUH Uy (S), Uy (S), ... , U (S) aTOTO ypaBHeHus, uro D[uq, Uy, ... , U] # 0.



Obwee pewenue HeoOHOPoOHO20 ypasheHus (7) PEACTABISETCS B BHIE CYMMBI OOIIEro perieHus
COOTBETCTBYIOIIETO OAHOPOTHOTO ypaBHEHHS (8) M KaKOTO-IMOO YaCTHOTO PEUICHHUS HEOTHOPOJI-
Horo ypaBHeHUS (7).

JluHeiiHbIE O/THOPOHBIE YPABHEHUSI ¢ MOCTOTHHBIMHU KO3 PULIEeHTAMHU
Pemennie TMHEIHOTO OTHOPOAHOTO PA3HOCTHOTO YPaBHEHHUSI C MOCTOSSHHBIMU KO3 puiinenTamu
u(s+k)+au(s+k—1)+ -+ azu(s) =0, s=012,.. ,a,#0 9
OyZeM HUcKaTh B BHJIE
u(s) = A5,A = const # 0.
[Tocne moacTaHoBKH B (9) MONIyIUM XapaKTEPUCTHUECKOE YPABHEHHE ISl IIOUCKA A
M+ a Akt ot aq = 0. (10)

B ®CP ypaBuenus (9) kaKa0oMy BEIECTBEHHOMY KOPHIO A KPAaTHOCTH M COOTBETCTBYET M YaCTHBIX
pemenuii Buga AS,sAS,..,s™ IAS; kaxnoif mape KOMIUIEKCHO CONpPSIKEHHBIX KOpHel A =
a(cosP + i sinB) uA = a(cosP — i sinP), rae asinP # 0, KPaTHOCTH M COOTBETCTBYET 21M YACTHBIX
peleHuit Buia

ascos(Bs), sa’cos(Bs), ... , s™ tascos(Bs),

a’sin(Bs), sa’sin(Bs), ... , s™ Lassin(Bs).
IMpumep 3.
Pemnte 3amauy Kowmm: HaliTH 4acTHOE pellieHNEe ypaBHEHUS

u(s+4)+2u(s+3)+3u(s+2)+2u(s+1)+u(s) =0,

YIOBJIETBOPSIOIICE HAYATLHBIM YCIIOBUSIM:

u(0) =u(1l) =u(3) =0, u(2) = -1.
3anuiremM XapakTepHCTHIECKOE YpaBHEHHE:

A28 4+ 3% +20+1=0.

Haiinem KOpHHM XapakTEpUCTUYECKOTO YPAaBHEHUS:

1 V3, 1 V3,
)\1—}\3—_§+7l, )\2—)\4—_5_71
WM B TPUTOHOMETPHUYECKOH opme
2t 2w 2t 2w
7\1=7\3=COS?+lSIH?, 7\2=7\4=COS?—lSIH?.

Torma 0611_166 PCHICHUC YPABHCHUA UMECT BU/I (KOpHI/I KOMIIJICKCHO COIIPSAKCHHBIC KPATHOCTU 2)

21ms 2Ts
u(s) = (C; + Cys) cosT + (C3 + Cys) sin =

,Z[J'If[ OIMpECACIICHUA 3HAQYCHUH OCTOSHHBIX BOCITOJIB3YEMCS HAaYaJIbHBIMU YCJIIOBHUAMMU:

u(0) =0:C; cosO+ C3sin0 =0 = C; =0,



u(3) = 0: (C; + 3C,) cos2m+ (C3 + 3C,) sin2n=0 = C, =0,
2m
u(1) =0:(C3 + C,) sin? =0,

4m
u(2) = —1: (C3 + 2C,) sin? = -1

Pemras cucremy U3 AByX MOCIEIHUX YPABHEHUN, [TOTy4aeM

[TomcTaBuB HaiiICHHBIC 3HAYCHUS [TOCTOSIHHBIX B 00IIee pelIeHue, MOJIyYUM YaCTHOE PEIIeHUE, yI0-
BJIETBOPSIOLLEE 33/IaHHBIM HaYaJIbHBIM YCJIIOBHUSIM — penieHue 3agauu Komm:

2 2 . 2ms
u(s) = (_ﬁ-l_ﬁs) smT
WIH
u(s) = 2(s—1) sin 2TS
== T

JInHeliHbIEe HEOHOPOHbIE YPABHEHHS ¢ MOCTOSSHHBIMU K03 puuuenramMmu

Pemenue IMHEHHOrO HEOJHOPOAHOTO PA3HOCTHOI'O YPAaBHEHHS C IIOCTOSIHHBIMU JICH CTBUTEIbHBIMU
KodppunreHTaMu

u(s+k)+aus+k—1)+ -+ apuls) = Q(s), s=0,1,2,.. (11)

rae Q(s) = |7\|S(P(S) cos(fBs) + H(s) sin(Bs)) Z 0;

P(s) u H(s) — MHOTOYIEHBI CTENICHU HE BBIIIE N C AEHCTBUTEILHBIMA KO3 DHUIIMEHTaMHU;

|A|, B — meiicTBUTENBHBIE YKCIIA,
MOKHO HAaWTH TI0 CIIEYIOIEMY alrOPUTMY:
Llaez 1. CocTaBisieM 0JHOPOJHOE ypaBHEHHE

u(s+k)+au(s+k—1)+ -+ azu(s) =0.
Haxoaum KopHH Aj XapaKTepUCTHIECKOTO YPaBHEHHUS
M+ a Al 4ot g = 0.

3anmceIBaeM oblIiee peneHne OHOPOIHOTO YPABHEHHUS U, (S).

Ilaz 2. TlonOupaem vacTHOE perieHune U (S) UCXOMHOTO HEOAHOPOIHOTO YPABHEHUS B CIIEAYIOIIEM
BHJIC:

u(s) =sm-|A|5- (P*(s) cos(Bs) + H*(s) sin(Bs)),
rJIc M — KPATHOCTh KOPHS XapakTepucTuueckoro ypasHenus A = |A|(cosf + isinf),
P*(s) u H*(S) — MHOTOWIEHBI CTENIEHN HE BBIIIE N C HEOIPEAEIEHHBIME KO3 (DUIIMEHTAMH.

Koadhdurmentsr muorouneroB P*(s) u H*(s) ompenensem moacTaHOBKON u*(S) B HCXOIHOE ypaB-
HEHHE.
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Illae 3. 3anuceiBaeM 00Iee pelIeHrue UCXOAHOTO HEOJHOPOJHOIO YPaBHEHUSI KaK CyMMY OOIIEro
peLIeHHs COOTBETCTBYIOILETO OJHOPOIHOTO YPAaBHEHUS M YACTHOTO PEIICHUS HEOAHOPOIHOTO ypaB-
HEHUS:

u(s) = ugy(s) +u (s).
IIpumep 4.
Haiitu pemenue ypasaenus f(s +2) — f(s + 1) — f(s) = s + 2°.
Illaz 1. CocTaBUM COOTBETCTBYIOLIEE OJHOPOIHOE YPaBHEHNE

fls+2)=f(s+1D—f(s)=0.
XapaKTepuCcTUIEeCKOe YpaBHEHHE UMEET BUJ
M—-A-1=0.

Haliiem KOpHHM A; XapakTepUCTHYECKOTO YPABHEHHS

_1++5 N
1 — 2 4 2 2

1&

3anumeM 061]166 pemieHue OJHOPOAHOT'O YPABHCHUA

1++5) 1-+5\
: ) +c2< )

fon() = € ( >

Ilae 2. HeoauopoaHocTh Q(s) = s + 2° npencrapisietT co00i CyMMy IByX KBa3HMHOTOYJICHOB:
Q(s) = Q1(s) + Q2(s),rze Q1(s) = s; Qz(s) = 2°.

[TonGepem yactubie pemienus f; (s) u f, (S) B 3aBUCUMOCTH OT BH/Ia HEOJHOPOJHOCTH:

Q:(s) =s = |A| =1; P(s) =s; B =0; kpaTHOCTb KOpHAA A; = 1 paBHa 0 =

= fi(s) =4+ A4;-s;
Q,(s) =2° = |A| =2; P(s) =1; B = 0; KpaTHOCTb KOpHA A; = 2 paBHa 0 =
= f;(s) =B -25.
Omnpenenum kodddunrentst Ay, A4, B.
IMoacrasum f;(s) B HeoguopoaHoe ypasuenue f(s + 2) — f(s + 1) — f(s) = s, monydum
Ag+A;-(s+2)—A;—A;-(s+1)—A;— A, s =5.

[TpupaBHseM K03 GUIUEHTHI IPU OJUHAKOBBIX CTENEHSAX S B JIEBOW INPaBOM YacTIX ypaBHEHHUsI, MO-
JIy4UM CHCTEMY

{_AO +A1 = 0,
_A1 = 1

Torma A; = —1,4, =—-1; fi'(s) =—-1—s.

IMoxcraBum f; (s) B HeoguopoaHoe ypaBuerue f (s + 2) — f(s + 1) — f(s) = 2%, momyunm
B-25t2 —B-25t1 —B-25=25 yunu 4B-25—2B-25—B-25 = 25,

[puBenem moao0OHbIe, moyunMm B - 25 = 25 = B =1; f;(s) = 2°.
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YacTHoe peleHre UCXOJHOTO HEOJHOPOTHOTO YPAaBHEHHS pPABHO CyMME HAMIEHHBIX YACTHBIX pelle-
) * * .
uuit f1'(s) u f;(s):
fi(s)=2°5—-s—1.
Ilaz 3. 3anuieM o0Iee penieHne UCXOAHOTO HEOHOPOTHOTO YpaBHEHUS KaK cCyMMYy OOIIero pe-

IMCHUA COOTBCTCTBYIOICTO OJTHOPOAHOI'O YPaBHCHHUA U HaCTHOI'O PCHICHUA HCOAHOPOAHOI'O YpaBHC-
HHA:

1+v5\ 1-v5)\
>+c2< a

f(5)=C1< 5 >+25—S—1.

OcCHOBHbIC MOHATHSA

Bpemennoti psio (Ounamuueckuil psio) — psiji IOCIEI0BATEIILHBIX 3HAUCHU I HAOII01aeMOT0 TPU3HAKA
(cimyuyaliHOM BETMYMHBI), XapaKTEPU3YIOIIUX U3MEHEHHUE 3TOT0 MPU3HAKa BO BPEMEHH.

DTO MOTYT OBITh KaK XapaKTEPUCTUKU TEXHUYECKUX CUCTEM, TaK U IOKA3aTeJId PUPOJHBIX, COLIU-
QIBbHBIX, DJKOHOMUYECKUX U IPYTUX CUCTEM.

Ecnu Oynyuive 3Hau€HUs: BPEMEHHOTO PsiJia TOUHO OIpeiesIeHbl KaKOH-T100 MaTeMaTu4ecko yHK-
LIUEH, TO BPEMEHHOM Psill Ha3bIBAIOT demepmunuposantvim. Ecin Oyayimue 3HaueHus: MOryT ObITh
OIUCaHbI TOJIBKO € TOMOILBIO PACIIPEEICHUS BEPOATHOCTEN, BDEMEHHOU PsiJi HA3bIBAKOT C1)UALHBIM.
Ecnu Bpems uzMmepseTcst HENpeEPBLIBHO, BPEMEHHOW Psii HA3bIBACTCS HENpPePblgHbiM, €CIIU KE BPEMs
(buKcupyeTcst IMCKPETHO, T.€. Yepe3 HEKOTOPhIE (3a4acTyI0 paBHbIC) MPOMEXYTKH BPEMEHH, TO Bpe-
MEHHOH psifl OUCKpemeH.

B nanbHelimem OyneM paccMaTpuBaTh cllydyaiiHble JUCKPETHBIE BPEMEHHBIE PS/IbI.

JIMCKpETHBIE BpPEMEHHBIE P/l MOTYT HOSIBJIATHCSA JABYMsI Iy TSAMU:

1) BBIOOPKOI M3 HENPEPHIBHBIX BPEMEHHBIX PAA0B uepe3 (pUKCUpOBaHHBIE IPOMEKYTKH BPEMEHHU;
2) HaKOIUICHHEM IEPEMEHHON B T€YEHHE HEKOTOPOIo MEepHo/ia BPEMEHH (3a TaKhe MEepHOAbI, Kak
JIeHb, MeCALL, I'0Jl, BpeMsl LIUKJIAa IIPOU3BOJICTBA).

B cinyuyae AMCKpETHOTrO BPEMEHHOIO Psiia OTAEIbHBIC 3HAUEHUS IIPU3HAKA HA3bIBAIOTCS VPOGHAMU
psiia ¥ MOTYT ObITh 0003HaueHbI yepe3 Y, (t = 1,2, ... ,n), rae n — 9uciio ypoBHeil psa.

B tabnuue 1 npuBeneHsl JaHHBIE, OTpaXaroline BbIxo ] S0 mociae10BaTeNbHbIX MAPTHII HEKOTOPOTO
MIPOJIYKTa — BPEMEHHOU AL V.

Ha pucynxke 1 3TOT BpeMeHHOH psiJi OKa3aH TpaduuecKH.

Tabmuma 1.
t 1 2 3 4 5 6 7 8 9 10
Ve 56 79 74 42 71 74 98 87 61 74
t 11 12 13 14 15 16 17 18 19 20
Ve 62 113 103 82 104 91 116 91 132 121
t 21 22 23 24 25 26 27 28 29 30

Vi 113 95 117 99 126 153 148 138 158 135

t 31 32 33 34 35 36 37 38 39 40

Ve 151 142 178 165 171 152 171 159 144 163
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Ve

158 190 182 208 192 219 189 204 181 225

250 ,

200

150

100

50

Pucynok 1

[lon ananuzom BpeMEHHBIX PSOB TOHUMAIOT COBOKYITHOCTh MAaTE€MaTHKO-CTaTHCTUIECKAX METOJIOB
aHanu3a (B TOM YHCIIE METOJIOB KOPPENAYUOHHO20 I CHEKMPANbHO20 AHANU3A, MOJIETIEN agmopezpec-
CuU Y CKOb3Aueli cpeorell), NpeIHa3HauYCHHBIX /IS BBISIBIIEHUS CTPYKTYpPbl BPEMEHHBIX PsiI0B, I1O-
CTPOCHUSI MaTeMaTHUECKOW MOJEIH SIBIICHHS, CIY)Kaller0o HCTOYHHUKOM aHAJIM3UPYEMOTO BPEMEH-
HOTO DPsAJia, U POTHO3WPOBAHMS BPEMEHHBIX PSIOB C 1eNbI0 3()(PEKTUBHOTO MPUHATHS PEIICHUNA B
NaJbHEHUIIEM.

BEIIensSI0T HECKOJIBKO COCTABIISIOIINX BPEMCHHOI'O pdaa:

mpero — TJIABHO MEHSIONIAsACs KOMIIOHEHTA, OMUCHIBAIOIIAs BIUSHUE JOITOBPEMEHHBIX (Pak-
TOPOB Ha UCCIELYyEMBIN IIPOLECC;

Ce30HHASl KOMNOHEHmMa — KOMIIOHEHTa, OTPa)karollasi IIOBTOPSEMOCTh IpoLiecca B TEUCHHE
HEKOTOPOT0 HE OYEeHb JUIUTENLHOIO NIepHoJia BpeMeHH (T0J1, KBapTall, Mecsll, HeJlesIs U T.11.);
YUKIU4eCcKas KOMNOHeHma — KOMIIOHEHTA, OTpakarollasl OBTOPSIEMOCTb IIpoLecca B Teye-
HUE JUINTENbHOTO MepHoia BPEMEHHU (LMKJIIbl COJHEYHOW aKTHMBHOCTH, JAeMorpadudeckue
«AMBI» U T.I1.);

CYYAlHASL KOMNOHeHma — KOMIIOHEHTA, OTpa)karollasi BIMSHUE CIydalHbIX (akTOpoB (He
MOJIAIOIIUXCS YUETY U PETUCTPALUN).

Takum O6p330M, B O6H.[CM BUIC BpeMeHHOﬁ pdaa UMECT CJ'ICI[}GOH.IPII’I BU:

rac

V¢ =ut+Vt+Ct+£t (t= 1,2,... ,n),

U — TpEeHA, V¢ — CE30HHasd KOMIIOHEHTa, Cy — HHUKINYECKass KOMIIOHCHTA,

€ — CiIy4aliHasi KOMIIOHEHTA.

ABTOKOppeJssuMOHHass GyHKIHA

BpemenHoii psiji, BEpOSTHOCTHBIE CBOWCTBA KOTOPOTO (YMCIIOBbIE XapaKTEPUCTUKU PACIIPEIEIICHNUS)
HE MEHSIOTCS C TCYCHHEM BPEMEHH, Ha3bIBACTCS cmayuoHapruvim (CMayuoHapuviM 6 WupoKom
cmeicne). Ecnm coBMecTHOE pacrpesielieHne BEpOATHOCTEH n HAOMIOACHUN Y4, Vo, ... , Yn TAKOE XKe
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KaK U N HAOMIOICHUH V1 4 t, Voitr -+ » V4t IPU JIIOOBIX N, t ¥ T (T.€. 32KOH paCIPEICIICHUS U €TO YHC-
JIOBBIE XapaKTEPUCTUKH HE 3aBUCST OT BPEMEHH ), TO Psi HA3bIBACTCS CIMpPO20 cmayuoHapuuim (cma-
YUOHAPHBIM 8 Y3KOM CMbICTLE).

MatemaTnueckoe 0XXKMIaHNE a U CPEAHEE KBaIpaTUUECKOE OTKIOHEHHE 0 = VD cTporo crauuoHap-
HOT'O BPEMEHHOT'O Psijia MOTYT OBITh OLIEHEHBI BHIOOPOYHBIM CPETHUM Y, 1 BEIOOPOYHOU TucCTiepcrent
sZ mo cnenyromum Gopmyam:

n n
= 1 2 1 —\2
Vi ZEZ%' St =;Z()’t‘)’t) .
t=1

t=1

CreneHn TECHOTHL CBS3U MCXKAY MOCICA0BATCIBHOCTAMU Ha6ﬂI0[[eHHﬁ BPEMCHHOI'0O psdaaa
Vi Y20 o 2 Yn U Vido Yo+ - » Vet (C 1a2om T) MOXKET OBITH OIpe/esieHa ¢ TOMOIIBIO K03 duyu-
eHma asmoxoppenayuu

M[(y: — @) Ye4r — @]
o2

p(1) =

CTaTuCTHYECKOM OLEHKON P(T) ABISETCS 6b100pOUHbLL KOIPDDuyLEeHm asmoKoppersyuu
(M — 1) XIS VeVerr — Dbt Ve " Dbt Vesr
V-1 IEIy2 — Qi y)? V(=1 - ST v — BT Yerd)?

I'paduk sbi60pounot asmokoppensyuonnoi ¢pyuxkyuu v = r(T) Ha3bIBACTCI KOPPELOSPAMMOLL.

r(t) =

ITpu BBIOOpE J1ara T OPUEHTUPYIOTCS HA COOTHOIEHHE T < n/4.

Taxoke mpu uccieT0BaHNM BPEMEHHBIX PSAOB pacCMaTpUBAaeTCs YacTHBIN Kod(pUiMeHT aBTokoppe-
TSIIAH Pyger(T) MEKIY YiICHAMHU BPEMEHHOTO PAAA Vi U Viyr-

CTaTHCTHYECKOMN OLEHKOU Pyyer (T) ABISETCS 66100p0UHbBII YACMHBLI KO DuyUenm asmoxoppes-
yuu
_ _ Jj ik'jk
r‘{aCT(T) - rij,k - '

J 1 -1 =f)

Hanpumep, BbIOOpOYHBIN YacTHBIN KOAPPUIIUEHT aBTOKOPPEIALUH 1-ro Mopsiika MeX1y YIeHaMH
BPEMEHHOTI'O Psiia Y; U Vi, (IPU YCTPAHEHUU BIUSHUS V¢, 1) PAaBEH

r(2) —r(Dr(1,2)

J(1 —72(1))(1-72(1,2))

Tacr (2) =

rae  r(1) — BeIOOpOYHBIH KOI(DDUIIMEHT ABTOKOPPEIISAIIUN MEKAY Vi U Yiiq;
7(2) — BEIOOPOUHBIN KOIPPHUIIMEHT aBTOKOPPEISAILIMU MEXIY Vi B Viyo)
r(1, 2) — BBIOOPOUHBIH KOIPPHUITUEHT aBTOKOPPEIIAIMU MEXKIY Virq U Viyo-

3HaHKMEe aBTOKOPPEISAIHOHHBIX (GYHKIHH 7(T) M Tiyuer(T) OKa3bIBAET CYIIECTBEHHYIO ITOMOIIb IIPH
10100pe MOJIETTM BPEMEHHOTO Psijla ¥ CTATHCTHIECKOM OIEHKE €ro MapaMeTpoB.

IIpumep 1.
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ITo nanHBIM TabaHMLBI 1 U1 BpEMEHHOTO psilia Yy HAlTH cpellHee 3HaueHue, cpeiHee KBaApaTHIECKOe
OTKJIOHEHHE, KO3(PPUIIMEHTHI aBTOKOppe AU (U1t JaroB =1 U 7=2) ¥ YaCTHBIH KOAPPHUIIUEHT aB-
TOKOppETSALMH 1-ro mopsiika.

CpenHee 3Ha4YCHHE BPEMEHHOIO PsAJla paBHO

) 1? 56 +79 + 74 + - + 181 + 225 6557

50 50

= 131,4.

Jucnepcus paBHa

rIe

= = 19362,02.
=0 362,0

_ 1 Z( 5 562 + 79% 4+ 742 + .- 4+ 1812 + 2252
= Ye)© =

CpenHee KBaJlpaTUUECKOE OTKIOHEHHE

S¢ = \/; =,/2164,3204 = 46,52.

Jist mara =1 Haiigem kod(duiment aBrokoppemsiun (1) — KodbPUIHEHT KOPPEIAIMUA MEXKIY
oCJIeI0BaTEIbHOCTAMU 49 1map HaOMOACHUN Yy U Yiyq (t = 1,2, ... 49):

Ve 56 79 74 42 71 74 98 87 61 74
Verr | 79 74 42 71 74 98 87 61 74 62
Ve 62 | 113 | 103 | 82 | 104 | 91 | 116 | 91 | 132 | 121

Vir1 113 103 82 104 91 116 91 132 121 113

Vi 113 95 117 99 126 153 148 138 158 135

Vi1 95 117 99 126 153 148 138 158 135 151

Vi 151 142 178 165 171 152 171 159 144 163

Veeq | 142 | 178 | 165 | 171 | 152 | 171 | 159 | 144 | 163 & 158

Vi 158 190 182 208 192 219 189 204 181

Vit1 190 182 208 192 219 189 204 181 225

Bremomanm IMPOMECIKYTOYHBIC BBIYUCIICHUSA:

49

Zyt =56+ 79+ -+ 181 = 6332;
t=1

49

zytz =562 + 792 + -+ 1812 = 917476;

t=1
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49
Zym =79 + 74 + -+ 225 = 6501;
t=1

49

Zy§+1 = 792 4 742 4 ... 4 2252 = 964965;

t=1

49

Zyt  Yeos = 5679 + 79 74 + -+ 181 - 225 = 929059,
t=1

Haiinem ko3¢ uimeHT aBTOKOppemnsum

49-929059 — 6332 - 6501
r(1) = = 0,8824.
V49917476 — 63322 -1/49 - 964965 — 65012

BbImmoHEM aHAIOTHYHBIE BHIYUCICHHS IS T=2 M HaiaeM Ko3(hduiueHT aBTokoppesuu 1(2) —
KO3 DHUIMEHT KOPPENALUE MEXIy MOCISI0BATEILHOCTIMU 48 map HAOMIOACHUR Vi U Viyy (t =

1,2,..48):

Ve 56 79 74 42 71 74 98 87 61 74

Verg | 74 42 71 74 98 87 61 74 62 113

Vi 62 113 103 82 104 91 116 91 132 121

Viio 103 82 104 91 116 91 132 121 113 95

Vi 113 95 117 99 126 153 148 138 158 135

Vit 117 99 126 153 148 138 158 135 151 142

Vi 151 142 178 165 171 152 171 159 144 163

Viio 178 165 171 152 171 159 144 163 158 190

Vi 158 190 182 208 192 219 189 204

Vers | 182 | 208 | 192 | 219 | 189 | 204 | 181 | 225

Brinmomaum IMPOMEKYTOUHBIC BBIYHUCIICHUA:

48

Zyt =56+ 79 + - + 204 = 6151;
t=1

48
Zyg = 567 + 792 + - + 2042 = 884715;
t=1
48
Zym = 74 4 42 + - + 225 = 6422;
t=1
48
Zyg+2 = 747 + 422 4 -+ 2252 = 958724;

t=1
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48
Zyt “YVepp = 5674 +79-42 + -+ 204 - 225 = 929059.
t=1

Haiinem kosdurimenT aBrokoppensanuu

48-929059 — 6151 - 6422

r(2) = =
V48 -884715 — 61512 - V48 - 958724 — 64222

0,902.

Amnanornyno Hainem ko3 duupenT aBTokoppesuun (1, 2) MEKAY Viy1 U Vigo:

Vit 79 74 42 71 74 98 87 61 74 62

Viez | 74 42 71 74 98 87 61 74 62 113

Verq | 113 | 103 82 104 | 91 116 | 91 132 | 121 | 113

Vito 103 82 104 91 116 91 132 121 113 95

Vis1 95 117 99 126 153 148 138 158 135 151

Vito 117 99 126 153 148 138 158 135 151 142

Ve 142 178 165 171 152 171 159 144 163 158

Vit 178 165 171 152 171 159 144 163 158 190

Veeq | 190 | 182 | 208 | 192 | 219 | 189 | 204 | 181

Vers | 182 | 208 | 192 | 219 | 189 | 204 | 181 | 225

Breimonaum IMTPOMCEIKYTOUHBIC BBIYHUCIICHUA:

48
Zym =79+ 74+ -+ 181 = 6276;
t=1
48
Zy§+1 =792 + 74% + --- + 1812 = 914340;
t=1
48
zym =74 +42 + -+ 225 = 6422;
t=1

48

2y£+2 = 742 + 422 + .-+ + 2252 = 958724;

t=1

48

Eym “Ves2 = 7974+ 7442 + -+ 181 - 225 = 924635.
t=1

Haiinem ko3¢ uimenT aBToKOppensum

48 - 924635 — 6276 - 6422
r(1,2) = = 0,8796.
V48914340 — 62762 - V48 - 958724 — 64222

Torna yacTHBIN KO3(PGUIIMEHT aBTOKOPPEIANU 1-T0 MOpsAaKa MEXITY YieHAMUA BPEMEHHOTO PAJIa V¢
U V¢4 (IPU YCTPAHEHUH BIUSIHUS V¢, 1) PaBEH
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0,902 — 0,8824 - 0,8796
r‘{aCT(Z) = = 0,5626.
J(1—0,88242)(1 — 0,87962)

AHATUTHYECKOE BbIPpaBHUBAaHUEC BPEMEHHOI'O psia

HpI/I HCCJIICAOBAaHUMU BPECMCHHOI'O psaa O[[HOI>'I U3 BaXKHEUIIINX 3aaa4 SABJIACTCA BBIABJIICHUC TPCHIAA —
ocHOBHOH TeHaeHImy f (t) nzydaemoro mpoiecca (HeCIy4aHOW COCTABIISIONICH) — C MIUKITHIECKOM
W/WIM Ce30HHOW KOMITOHEHTOM.

[penBapurensHO BEIOMPAOT BUa GyHKIKH f(t); HApuMep, OAHY U3 CICAYIOMHX QYHKIIHI:
f(t) = by + byt - nuHeliHas;
f(t) = by + byt + byt* + --- + b, t™ - NONMHOMHUAJIbHAS;

f(t) = ebothit _ sxcnonenumanbHas;

a
t) = ———— - JlorUcTUYecKas.
f® 1+ be—ct

IIpu noabope noMHOMHATIBHON (PYHKIIMK BO3MOXKHO MCIIOIb30BaHUE METO/1a KOHEUHBIX pa3HOCTEN
~ A=Y — Vo1, A2= A — Ap_4 ¥ T — NOPSNOK PA3HOCTEH, P KOTOPHIX OHM OYAYT OJUHAKO-
BbIMH, IPUHUMAETCA 3a CTENEHb IOJMHOMA.

Jnst onpenenenns K03pOUIMEHTOB b; MOKHO MCIIONB30BATh MEMO0 Haumenbuiux kéaopamos. Tak,
€CJIM pacCMaTPUBATh 3HAUEHUS BPEMEHHOT'0 psiia Kak IEPEMEHHYI0, 3aBUCSIIYI0 OT BpEMEHH 10 Clie-
AYIOLIEMY 3aKOHY

Yt = f(t) + €t
rac

€; — CllydaiiHas cocTaBisiolas (BO3MYILEHUs, IpeACTaBistomue co0oil He3aBUCUMBbIE, OMHAKOBO
pacnpe/ielieHHbIe C1y4yailHble BEJIMUMHBI C HOPMAJIbHBIM PaclpeleIeHUEM);

f(t) = by + byt — HecnyyaiiHas TUHENHHAS COCTABJISIONIAs,

TO COTJIACHO METOTy HAUMEHBIIINX KBaAPaTOB KOOYPPUIIMEHTHI by U b; HAXOASATCS U3 CUCTEMBI ypaB-
HEHUN

NgE

n
bon + by z Ve,
t=1 t=1
n n n
"’OZ”blth: y; - t.
k t=1 t=1 t=1

IIpumep 2.

[To nanHbIM TabauIBl 1 HATH ypaBHEHHE TpEHAA ISl BpDEMEHHOIO psiia Yy, Hojaras TpeH 1 JInHeH-
HBIM.
[IpeaBapuTEIbHO BBIYMCIMM CYMMBI, BXOIAIIUE B YKa3aHHYIO BBILIE CUCTEMY YPAaBHEHUH, MOJIy4UM

50
Zt=1+2+---+50=1275,

t=1
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50
zyt = 56479 + 74 + -+ 181 + 225 = 6557,

t=1
50
th — 12 4 22 4 - 4 502 = 42925,
t=1
50
zyt-t=56-1+79-2+74-3+---+181-49+225-50= 198918,
t=1

HOI[CTaBI/IB B CUCTEMY

{ 50 - by + 1275 - by = 6557,
1275 - by + 42925 - b, = 198918,

Haiigem pemenue by, = 53,472 u by = 3,046.
Torna ypaBaenue tpenna y, = 53,472 + 3,046t (pucyHok 2)

BpeMmeHol psa v muHAS TpeHaa
250 4

200
150
100

50

0 >
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
t

Pucynok 2

[TpoBeprM 3HAYMMOCTH MTOJIYYEHHOTO YpaBHEHUs TpeHaa o F-kpureputo (kputepuro Gumepa-Che-
nexopa) Ha 5% ypOBHE 3HAUMMOCTH — ypaBHEHUE JTUHEHHON MapHOW perpeccuu (B JaHHOM cllydae
3TO ypaBHEHHUE TPEHa) 3HAYUMO Ha YPOBHE Q, €CIIU

_ Qr(n—2)

F Qe > Fot; 1, n-2»

rae

n n n 2
QR=Z(yt_)_’t)2=bf th—%<zt> ;
t=1

t=1 t=1

n n n 2
Q= Z()’t —y)? = ZYtZ _%<Z)’t> ;
t=1 t=1 t=1
Qe = Q — Qk.
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B namewm cnydae numeem

~ , (1275)?\
Qr = 3,0467 42925 — | = 96596,35;

(6557)2
Q = 968101 — —0 " 108216,02;
Q. =Q — Qr =11619,67;
~96596,35-48 29903 > F aos
T 1161967 @ 0,05; 1; 48 = 4,06.

CornacHo KpUTEpHIO, YypaBHEHHE TPEHIa 3HAYUMO.

PaccmoTtpum erie oJuH METO]T BbIpaBHUBAHUS (CTIaKUBAaHUS) BPEMEHHOTO PAJIa — Memoo CKONb35-
wux cpeonux. MeToJl OCHOBaH Ha Mepexoie K CpeHUM 3HAUCHUSAM Psijia Ha MHTepBajie BPEMEHH 3a-
JNaHHOW (PUKCHUPOBAHHOW JUIMHBI; Ui YCPETHEHHS] UCHOJIB3YIOT IPOCTYIO CPEAHIO apudMeTnie-
CKYI0, CPEIHIOI0 apu(PMETUUYECKYIO C BECAMHU, MEAHAHY U T.II.

IMpumep 3.

ITo naHHBIM TaOMMIBI 1 MPOBECTH CrIaKMBAHUE BPEMEHHOI'O psla Y; METOJOM CKOJB3AIIMX CPE-
HUX; JUISl YCPEAHCHUS UCTIOIB30BATh MPOCTYIO CPEIHIOK apu(PMETHUECKYIO C HHTEPBAJIOM CIIIaXKH-
BaHusa M=3.

Haiinem ckomnb3siue cpeanue no popmyne

rae m = 2p + 1 — He4eTHOE YUCIIO.

B namewm cinydae

1 1
t=2>=>%9, =§(y1+y2 + y3) =§(56+79+74) = 69,67;

1 1
t=3=>j73=§(y2+y3+y4)=§(79+74+42)=6SI/IT.A.

[Tony4yuM crenyrolmuii CriiakeHHbIN P

t 1 2 3 4 5 6 7 8 9 10
Vi — 69,67 65 62,33 | 62,33 81 86,33 82 74 65,67
t 11 12 13 14 15 16 17 18 19 20

Ve 83 92,67 | 99,33 | 96,33 | 92,33 | 103,67 | 99,33 | 113 | 114,67 | 122

t 21 22 23 24 25 26 27 28 29 30

. | 109,67 | 108,33 | 103,67 | 114 126 1423 | 146,3 | 148 143,7 | 148

t 31 32 33 34 35 36 37 38 39 40

Ve | 1427 157 161,7 | 171,3 | 162,7 | 164,7 | 160,7 | 158 155,3 | 155
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t 41 42 43 44 45 46 47 48 49 50

y. | 170,3 176,7 | 193,3 | 194 | 206,3 | 200 204 | 191,3 | 203,3

Ha pucynke 3 3T0T psn n300pakeH MyHKTHPHOW JTMHUEH.

Bpemenoii psij v criiaxxeHHbIN psijl

250 ,
200
150

100

50

0 >
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
t

Pucynok 3
IIporHo3upoBaHue Ha OCHOBEe BpEeMEHHBIX PSA10B

IIpyu nporHo3upoBaHUM Pa3BUTHS NU3Y4aEMOT0 IIPOLIECCa HA OCHOBE aHAJIM3a BPEMEHHOI'O psijia Ipe-
10JIaratoT, YTO TEHJCHIMS pa3BUTUS (TPEH]1), YCTAHOBJIEHHAS B MPOILIOM, MOXET ObITh 3KCTparo-
JupoBaHa Ha Oynymuil nepuosa. K BpeMeHHOMY pslly Kak K PErpecCCHOHHOW MOJENN U3y4aeMOro
MpU3HAKa PUMEHSIOTCS METOIbI OIPEECIICHNS TOUEUHBIX U MHTEPBAJIbHBIX OLIEHOK MApHON U MHO-
KECTBEHHON PETrPECCUN.

IIpumep 4.

ITo nanHbIM TaOnULBl 1 AaTh TOUEUHYIO M MHTEPBAIBHYIO (C HaAeKHOCTBIO 0,95) OlIeHKH NPOrHo3a
CPeAHEro M MHAMBUIYAIbHOTO 3HaYEHUH CIipoca Ha ToBap Ha MOMEHT t = 51, monarast TpeH JH-
HEHHBIM, a BO3MYLICHHUS] — HE3aBUCUMBIMH, OJMHAKOBO PACHpPEEICHHBIMU CIyYalHbIMU BEIUYU-
HaMU C HOPMAJIbHBIM PacpeIeIICHUEM.

B mpumepe 2 Obuio mosyyeHo ypaBHeHue TpeHaa ¥, = 53,472 + 3,046t, T.e. exxeMecI4HO CIpoC
yBenuuuBaeTcs B cpeaHeM Ha 3,046 exn.

t 1 2 3 4 5 6 7 8 9 10

Ve 56 79 74 42 71 74 98 87 61 74

y. | 56,52 | 59,56 | 62,61 | 65,66 | 68,70 | 71,75 | 74,79 | 77,84 | 80,88 | 83,93

t 11 12 13 14 15 16 17 18 19 20

Ve 62 113 103 82 104 91 116 91 132 121

y. | 86,98 | 90,02 | 93,07 | 96,11 | 99,16 | 102,21 | 105,25 | 108,30 | 111,34 | 114,39
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t 21 22 23 24 25 26 27 28 29 30
Ve 113 95 117 99 126 153 148 138 158 135
v, | 117,43 | 120,48 | 123,53 | 126,6 | 129,6 | 132,7 | 135,7 | 138,8 | 141,8 | 144,8

t 31 32 33 34 35 36 37 38 39 40
Ve 151 142 178 165 171 152 171 159 144 163
v, | 147,9 | 150,9 154 157 | 160,1 | 163,1 | 166,2 | 169,2 | 172,3 | 175,3

t 41 42 43 44 45 46 47 48 49 50
Ve 158 190 182 208 192 219 189 204 181 225
ye | 1784 | 1814 | 1844 | 187,5 | 190,5 | 193,6 | 196,6 | 199,7 | 202,7 | 205,8

Haiinem Toueunyro ornenky crpoca y(51) :
Ve—s1 = 53,472 + 3,046 - 51 = 208,818.

Haiinem ToueuHyto OLIEHKY IUCIIEPCUU — UCTIPABICHHYIO JUCIEPCUIO — 110 hopMyJie:

n
1
s = e ZZ(% —y0)?.
t=1

[Tonyuum

1 50
7= G-y =
t=1

1
= E((56,52 —56)? 4+ (59,56 — 79)% + --- 4+ (205,8 — 225)?) = 242,08.

O1neHuM aucnepcuo TpynnoBoii cpenHeit mo gpopmyne

n

, (1 (51 — £)? 1Zt'

S5 =S - + 1 , rae t = -
S, 2 -t o2 =

[Honyyum
s2_. =1996; s5_. =+/19,96 =4,47.
Cornacno kputepuro CTbIOIEHTa UMEEM t 5. 45 = 2,01.
MHTepBabHYIO OIIEHKY IPOTHO3a cpeiHero 3Ha4deHus cupoca y(51) Haiizem no gopmyse
Ve=51 — to9s;48 " Sg,_, < ¥(51) < P51 + to95,48 " Sg,_,»
MOJIy4YUM

199,8 < y(51) < 217,8.
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Yr10o0Obl HAlITH UHTEPBAJIBHYIO OLEHKY MPOrHO3a WHAWUBHIYyadbHOrO 3HaueHus y~(51), BerUucIM
IPEJBAPUTENILHO JUCIIEPCUIO €r0 OLIEHKH 110 (popMmyiie

n

X

1
TN 2=, 1) t=1

1 51 — £)? _
s2 =s?|14+—+ ( ) ) rae t =

Vto=51

3| e

[Tonyuum

S5 e = 262,04; 55, = /262,04 = 16,19.
Torna uaTepBasIbHAS OLICHKA paBHA
Ve=s1 ~ toos;48 " Sg, gy = y*(51) < Pr=s51 + toos;48 " SPto=s1’
Win
176,3 < y*(51) < 241,4.

Takum oGpazom, ¢ HagexHOCTIO 0,95 cpeHee 3HaYEHHE CITPOCca Ha TOBap Oy/IeT 3aK/IF0YEHO B MH-
tepBaie (199,8; 217,8), a ero unauBuayaabHOE 3HaUeHHE — B HHTepBaie (176,3; 241,4).

Taxoil mporuo3 MoxeT okazaThCs 3P PEKTUBHBIM, KaK MPABUJIO, B PAMKaX KPaTKOCPOYHOTO
MIPOTHO3UPOBAHUSI.

Camocmosmenvnan paboma Ne 8

Tema: HOIIFOTOBK& K IPAKTUYCCKUM 3aHATHAM: OeMEHTHI TCOPHUHN HCUCTKUX MHOKCCTB.
OEeMEHTBI TCOPUHU OIITUMHU3ALIUN
Tema: Dnemenmol meopuu HeuemKux MHoaicecme

OcHoBHBIE IOHATHA

[ToHsITHE HEYETKOTrO MHOXECTBA - ATa MOMNBITKAa MaTeMaTuYeckor (popmanuzannuy HedeTkol nHdop-
Maluu JJIs TOCTPOEHUSI MaTEMAaTUYECKUX MOJENIEN CIOXKHBIX CUCTEM, B KOTOPBIX YEIOBEK UIpaeT
aKTUBHYIO pojb. OMH U3 TaKUX MOAXOA0B K MOJIEIUPOBaHMIO ObLT npeuiokeH JI. 3ane, oH cBsi3aH
C BBEJCHMEM TaK Ha3bIBAEMBIX JIMHIBUCTUYECKUX MEPEMEHHBIX, OMUCHIBAIOUINX HETOYHOE (HEYeT-
KO€) OTpaK€HHE YEIOBEKOM OKpY:KaroIero Mupa. bouio pacupeno oqHo u3 6a30BbIX MOHATHI Ma-
TEMaTHUKH - IOHATHE MHOXKECTBA — BBE/IEHO OIpe/IeIEHNe HEUeTKOTr0 MHOXKECTBA U pa3paboTaHa Teo-
pHsl HEYETKUX MHOXKECTB, BKIIIOUMBIIIAs B ce0s1 OOBIYHBIE MHOKECTBA KaK YaCTHBIN citydaii. B ocHOBe
MIOHSATHSI HEYETKOIO MHOXKECTBA JIEKUT IPEACTABICHUE O TOM, YTO COCTABISAIOLIUE JAHHOE MHOXE-
CTBO 3JIEMEHTHI, 00J1a/1atole o0IIUM CBOMCTBOM, MOTYT 00JIaZiaTh 3TUM CBOMCTBOM B Pa3JIMYHOM
CTEIEHHU U, CIIEZI0BATEIbHO, IPUHAIEKATh K JAHHOMY MHOKECTBY C Pa3JIM4HOMN CTENEHBIO.

Heuemxkoe mnoocecmeo X — COBOKYIMHOCTH map (x, u(x)), rae x € U, U — yHuBepcaibHOE MHOXe-
CTBO, M3 3JIEMEHTOB KOTOPOro 00pa3oBaHbl BCE OCTAJIbHbIE MHOKECTBA, pacCMaTpUBaeMble B JAHHON
3amade; W(x) — QYHKIUS MPHHAICKHOCTH dJIEMEHTa X HEYETKOMY MHOKECTBY X. 3HaueHHE QyHK-
UK npHHAIISKHOCTH WW(x), (x € U) Ais Kaka0ro KOHKPETHOTO 3HAYCHHS X TIOKA3bIBAET B KAKOM
CTEIIEHU AJIEMEHT X IMPHUHAIEKUT HEUETKOMY MHOXKECTBY X.

Ecnu MBI paccMaTpuBaeM NPUHAICKHOCTD JIEMEHTa X OOBIYHOMY MHOKECTBY X, TO MHOKECTBO
3HaueHui pyukimi p(x) comepxut nBa 3HaueHus: 1 (ecim x € X) u 0 (ecnmm x € X). B Teopuu He-
4eTKUX MHOKeCTB W(x) mpuauMaet 3Haderus u3 [0, 1], npu stom p(x) = 1 o3Ha4aeT MOJIHYIO IIPH-
HAJUIEXKHOCTD DJIEMEHTA X K HEUETKOMY MHOXeCTBY X, T.e. X € X; u(x) = 0 o3HayaeT OTCyTCTBHE
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NPUHAIICKHOCTH JIIEMEHTa X K HeueTKoMy MHOXecTBY X, T.e. X € X; 0 < u(x) < 1 o3Havaer 4a-
CTUYHYIO IPUHAJIEKHOCTh IEMEHTA X K HEYETKOMY MHOXECTBY X.

IIpumep 1
Iyers U ={a,b,c,d, e}, X = {(a; 0),(b; 0,1),(c; 0,5),(d; 0,9),(e; 1)}

Torna a € X, e € X, b, c,d npuHajiexar MHOXKECTBY X C Pa3jIM4YHON CTENEeHbIO (b — B MaJloi cTe-
1eHu, d — B 3HAYUTEIHHOM CTEIIEHN).

B Pa3IUYHBIX ITPUITOKECHUAX HUCIIOJIB3YIOTCA pa3INYHbIC (bYHKI_[I/II/I MMPUHAJJIC)KHOCTH. B HEKOTOPBIX
clIydasx 3HaUCHHUC M(X) HMECT CMBICII BEPOATHOCTH, HO YalllC |J_(X') pacCMaTpruBarOT KaK SKCIICPTHYIO
OLCHKY IMPUHAJIC)KHOCTH X K HCUHETKOMY MHOXECTBY X.

Onepamm HaJl HCYCTKUMHU MHOKECTBaAMU

[Tycts U — yHUBEpCAILHOE MHOKECTBO. X M Y — HeUeTKHEe MHOKECTBA € (DYHKIIMSIMH PUHAIIEKHO-
et Wy (x) u py(x) cOOTBETCTBEHHO.

MHuoxecTBO X coodeporcumcs 6o muodicecmse Y (06o3HadaroT X C Y), ecnmu Vx € U cripaBelyTuBO
HepaBeHCTBO Wy (x) < py(x).

MmuoxectBa X u Y pasusi (0603nayaror X = Y) TOraa u ToJabKO TOrAa, KOraa
Hy (x) = py ().

Obvedunenuem MHOXecTB X U Y HazpiBaeTca MHOXeCTBO Z = X U Y, dyHKIMS NpUHAAIEKHOCTH
Kotoporo pasHa [z (x) = max{uy(x), uy(x)}.

Ilepeceuenuem MHOXecTB X U Y Ha3biBaeTcs MHOXKeCTBO Z = X NY, pyHKUUSA NpUHAAIEKHOCTH
KoToporo pasHa iz (x) = min{py (x), uy (x)}.

Jlononnenuem MHOXecTBa X 0 YHHBEpPCAJILHOTO MHOXecTBa U Ha3bIBaeTcs MHOXECTBO Z = X,
GbYHKIHS TPUHAUIEKHOCTH KOTOPOTo [z (x) = 1 — puy(x).

Cummempuueckoii pazHocmvio MHOXKecTB X u Y HasplBaeTcs MHOxkecTBo XY = (X NY) U
(X NY), GyHKIMS MPUHAIUIEKHOCTH 3TOTO MHOKECTBA PaBHA Pyay (¥) = max{puyny (%), tgay ()}

[TpuMeHsIOTCS 1B BUJIA paccmosHuil MEXAY HEUETKUMHU MHOXECTBAMU: €6KIU0080 PpACCMOosAHUe U
paccmosnue no XeMmuHey, Kaxxa0e U3 KOTOPBIX MOJIpa3AeisieTcs Ha abcontomuoe U OmHOCUmenbHoe.
®opMyIIbl AJ1 BBIYUCICHUS paCCTOSHUN PUBEIEHBI B Tabnuie 1.

Tabmuna 1

EBximnoBo paccrosiHue PaccrosiHne no XeMMuHry

AOGCOIIIOTHOE Exy = Z(Hx(x) - HY(X))Z Axy= Zqu(x) — py ()|

x€eU x€eU

AX Y
OTHOCHUTENBHOE Exy = —F— Syy = ——

Vn

IIycth mansr MHOXecTBa X 1 X ¢ QYHKIMAME MPUHAMIEKHOCTH [y (X) 1 [y, (X) COOTBETCTBEHHO,
npuyeM py, (x) € {0, 1}. MuOKeCTBO X HA3BIBAIOT 00bIUHbIM MHOXHCECMEOM, OudCatiuuum K X , €CII
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Hx, (x) =

0,
1,

0wunu 1,

ecn [y (x) < 0,5;
ecau py(x) > 0,5;
ecau uy(x) = 0,5.

Hnoexcom Heuemxocmu Ha3bIBACTCS BEIMYMHA, XapaKTEPHU3YIOIIAs CTETIEHb HEYETKOCTH MHOXKE-
CTBa, 3aBHCSIIAsl OT PACCTOSHHS MEXKY HEUETKMM MHOKECTBOM W OJIMKAWIIUM K HEMY OOBIYHBIM
MHOKECTBOM U IIPUHKUMaromas 3nauenue us [0, 1]:

IIpumep 2

Jx = 2&x x, (o EBkinny), [y = 28y x, (1o XeMMumry).

Iycte U = {uy, uy, ...

Jug }, X = {(X; Hx(x))}, Y = {(y; HY(Y))}’ x,y €U.

Tabnuua 2.
Uy U, Uz Uy Us Ug Uy Ug
Hy (%) 0,1 0,6 0,9 1 0,5 0,8 0,4 0,5
wy (y) 0,7 0,5 1 0,6 0,4 0,3 0 0,2

[IpeacraBum mHOXkecTtBa X U Y reoMETpUYECKH, JUIsl STOTO MO OCH a0CIIUCC OTJIONKUM DJIEMEHTHI
YHHUBEPCATHLHOTO MHOXKECTBA, TI0 OCH OPJAMHAT — 3HAUCHUS (PYHKIIMIA TPUHAIICKHOCTH, TTOJTyIHBIITH-
€Csl TOUKH COEIMHUM OTPE3KaMH MPSIMbIX — IIOJTYyYUM JIOMaHble, YKa3aHHbIE HAa PUCYHKE 5.1.

0.8

0.6

0.4

0.2

Haiinem pyHkumuu npuHaie;kHOCTH MHOYKECTB X, Y, XuY, XnY, X®Y .

X Y
1
pd \
0.8
/o /
/ \/j 0.6 X
|~
/ 0.4 AN
/ 0.2
/ \/
0
up Uy Uy U, Mg oug Ug Uy uy U u,
Pucynok 1

Tabnuma 3

Uy u, Us Uy Us Ug U, Ug

Hy (x) 0,1 0,6 0,9 1 0,5 0,8 0,4 0,5

uy (y) 0,7 0,5 1 0,6 0,4 0,3 0 0,2
ng(x) 0,9 0,4 0,1 0 0,5 0,2 0,6 0,5
uy(x) 0,3 0,5 0 0,4 0,6 0,7 1 0,8
Uyuy (%) 0,7 0,6 1 1 0,5 0,8 0,4 0,5
Uxny (%) 0,1 0,5 0,9 0,6 0,4 0,3 0 0,2




Uq Us Us Uy Us Ue Uy Ug
Uyny (%) 0,1 0,5 0 0,4 0,5 0,7 0,4 0,5
Ugay (2) 0,7 0,4 0,1 0 0,4 0,2 0 0,2
Hxgy () 0,7 0,5 0,1 0,4 0,5 0,7 0,4 0,5
[IpeacraBum muoxkectBa X UY, X NY, X@Y reomerpuuecku (pucyHox 2).
Xuy xXny XoY
1 ke 1 LA 1 5T
i\ iz \
0.8 ,I ‘." \ 0.8 ./\'\. \‘ /\ 0.8 ’# " ‘ \‘ /\
NEV.ERY e Yany N4 VA
’ I AV ’ Y4 NVZEEN ’ I\ \\
0.4 P // 0.4 [ i'// \\ \e. T 0.4 y \\ /d’f - //
‘" e e,
02 |t 02 / \ 02 [\ /
) / ‘\ / / -
0 0 / 0
o Uy Uy U, Us u, U, g Uy wyou, U Ug U, Ug U Uy Uy U, Us U U, U
Pucynok 2

Haiinem paccrosinus mexay MHOxkecTBaMu X u Y.

AOGCOITIOTHOE EBKJIMIOBO PACCTOSIHUE!

Exy =+/0,6% 40,12 + 0,12 + 0,42 + 0,12 + 0,52 + 0,42 + 0,32 = /1,05 ~ 1,025.

OTHOCHUTENBLHOE CBKIIMIOBO PACCTOSHHC:

1,05

&y =

AOCOIOTHOE pacCcTOsIHUE MO0 XeMMUHTY:

~
~

V8

0,357.

Axy=06+01+01+04+01+05+04+0,3=2,5.

OTtHOCUTENBHOE pacCTodHuC 1Mo XCMMI/IHFYI

5X,Y =

)

=0,

3125.

Haiinem oObrunbIe MHOXECTBA X U Yy, Onmrokaiimme k X 1 Y cOOTBETCTBEHHO.

Tabnumua 4
Uy u, Us Uy Us Ug U, Ug
Hy (x) 0,1 0,6 0,9 1 0,5 0,8 0,4 0,5
Hy, () 0 1 1 1 0 1 0 0
uy (y) 0,7 0,5 1 0,6 0,4 0,3 0 0,2
Hy, (x) 1 0 1 1 0 0 0 0

Brrunciaum a1 Kaxka0ro MHOXKECTBA MHIACKChl HEUETKOCTH.

ITo EBknupy:
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Eyx, =+/0,12 + 0,42 + 0,12 + 02 + 0,52 + 0,22 + 0,42 + 0,52 = /0,88 ~ 0,938,

2+/0,88
]X = 2£X,X0 = \/§ = 0,664,

Eyy, =+/0,32 + 0,52 + 02 + 0,42 + 0,42 + 0,32 + 02 + 0,22 = /0,79 ~ 0,889,

2+/0,79
]y = Zsy’yo = \/§ =~ 0,629

ITo XemMuHry:
Ayx,=01+04+01+0+05+02+04+05=2.2

2-2,2
Jx = 26X,X0 = T = 0,55;

Ayy,=03+05+0+04+04+03+0+0,2=21,

2:21
]Y = 28Y,Y0 = T = 0,525

q)yHKIII/II/I OT HCYCTKHUX IIEPEMECHHbBIX

Dynkyus om Heuemkux nepemennvix — 310 GyHxuus suga y = f(xq, X5, .. , Xp),
TIE X1, Xy, .., Xy € [0,1].

Onepab;uu HAO HeYemKUMU nepemeHHbimu.

oTpunanue: X = 1 — x;

KOHBIOHKIUSL: X1 /\X; = min(xy, x;);
IU3BIOHKIMS: X, VX, = max(xy, x,);
KoJIbIieBast cymma: X, @x, = max{min(x,, x,), min(xy, x,) }.

IIpumep 3
PaccMoTpuM QyHKIIHMIO ABYX HEYETKUX MEPEMEHHBIX
f(x1,%2) = (21 Ax2) A1 Vi),
rae x; € [0,2; 0,6) u x, € [0,4; 0,8).
Haiinem 3nauenue ¢pyukiuu npu x; = 0,4, x, = 0,65.
BbIMmoSHIM POMEKYTOUHBIE ICHCTBHS:
X1 =1-04=0,6, X, =1-0,65= 0,35,
x,Vx, = max(0,6; 0,35) = 0,6, x1\x, = min(0,4; 0,65) = 0,4,
x;\x,\(x,Vx,) = min(0,4; 0,6) = 0,4.

IMoxyuum f(0,4; 0,65) = 0,4.
Haiinem uaTEpBa 3HaUeHHU (QYHKIIMH, BOCIIOIF30BABIIMCEH CJCTYIONIMMH MTPaBUIaAMH:

x1 € [ag; by),x; € [ag; by) = x1/Ax; € [min(ay; ay), min(by; bz));

x€la; b) = x€(1—-b;1-al;
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x; € [ag; by),x; € [ay; by) = X VX, € (max(ay; ap); max(by; by)l.

[Tonyuum
x1\x, € [min(0,2; 0,4), min(0,6; 0,8)) = [0,2; 0,6);
x,Vx, € (max(0,2; 0,4); max(0,6; 0,8)] = (0,4; 0,8];
(1 Axz) (%, V%) € [min(0,2; 0,4), min(0,6; 0,8)) = [0,2; 0,6).

B Tabuuiie 5 npuBeaeHbl yenosus, obecneuusaiowue nonadanue neuemrou gyukyuu 'y = f(x1, x5)
6 3a0annblll unmepsai [a; b).

Tabnuma 5
VYcnoBus, obecrieunBaroime | YCa0BUs, 00SCIEUNBAIOIINC
OyHKIUSA
HWKHIOKO TPaHUILY BEPXHIOIO TPAHUILY

X x<1l-a x>1-b

A X, =a x, <b
X1/AX2 X, = a x, <b
A {x1S1—a {x1>1—b
X1/\X X, > a X, <b
A% {x1S1—a {x1>1—b
X172 X, <1l-a X, >1—b

Y X1 =a x, <b
X1V X2 Xy =a X, < b
_ x1<1—-a [x1>1—b
X1V, [ X, > a X, <b
= x1<1—a [x1>1—b
XV, [ngl—a X, >1—b

Heuerkne uncia

Heuemxkoe yucno — He9ETKOE MOJMHOKECTBO MHOXKECTBA JICHCTBUTENBHBIX Yrceln. HeueTkue uncia
UCIIOJIB3YIOTCS JUIsl 0003HAYCHUSI HETOUYHO ONPEJIENICHHBIX BEJIMUHMH («IOPOTOi», «IEIEBBIN» «CTa-
PBII» U T.I1.).

IMycts A = {R, 1y (x)}, B = {R, u,(x)} — Heuerkue uncna. PaccMoTpuMm onepayuu nao newemrxumu
yucIamu:

~ cywva A+ B = (R, 1) = max(i, (x), 1, (0));
— nmpousBeneHue A - B = {R, ux) = min(u1 (%), u, (x))};
— orpunanne A = {R,u(x) =1 — p,(x)}

IIpumep 4

28



B 3UMHIOIO CECCHIO CTYIEHTBI CAAIOT TPH dK3aMeHA: HHOCTPaHHBIH s13bIK (&), hunocoduro (f), mcu-
xosioruio (P); X — MPOIEHT CTYAECHTOB, YCIEIIHO CIABIINX SK3aMEH, JUIA KaXI0U THUCIUIUIHHBI SB-
nseTcs HedeTknM yucnom. Dynxrmu pe (x), Hr(x), Py (x) mpencTaBusior co60i MPOrHO3EL, C/IeNaH-
HBIC HA OCHOBAHWH aHAIIN3a PE3YJIbTATOB MPEIBLIYIINX CECCHIA.

3anucaTh HEUYETKHE YHCIIa: Y1 — IPOLUECHT CTYACHTOB, CAABIIMX HE MCHEC IBYX OK3aMCHOB, YZ — IIpo-
LHEHT CTYACHTOB, HEC CAABIINX XOTs OBI OJHH 5K3aMCH.

Tabauia 6

% 90 91 92 93 94 95 96 97 98 99 100

() | 07 | 07 | 06 | 05 | 05 | 04 | 02 | 01 | O 0 0

ne(x) 0,9 0,9 0,9 0,8 0,7 0,6 0,4 0,4 0,2 0,1 0

u,(x) | 09 0,9 0,8 0,8 0,7 0,6 0,6 0,5 0,4 0,2 0,2

[Tycts X4, X,, X3 — 4MCIIO CTYACHTOB, CIABIIMX HHOCTPAHHBIN S3bIK, (PUIIOCO(UIO M ICHXOJIOTHIO CO-
OTBETCTBEHHO; X1, X, X3 — UHCIIO CTYJAEHTOB, HE CIaBUIMX COOTBETCTBYIOIIME IK3aMeHbI. Toraa

Y1 = X1X2X3 + X1X2X3 + X1X2X3 + X1X2)?3;
YZ = X1X2X3 + X1X2X3 + X1X2X3 + X1X2X3 + X1X2X3 + X1X2X3 + X1X2X3'

BaMeTI/IM, 4TO B paMKax TCOPHUHU HCUECTKHNX MHOKCCTB HC BBIITOJIHACTCS 3aKOH UCKIIOYCHHA TPETHETO:
nX +X) = max(ul(x), 1- ul(x)) *+ 1;aY, # X, X,X5.

Bce Bhruncnenus opopMuM B BU€ TaOIHIIBI.

Tabnmma 7
X u(x) 9091|9293 |94 |95|96|97|98 |99 [100
X, 1, (%) 0,7/0,7]0,6/0,5]055]0,.4]0,2[0,1[ 0 [ 0 | O
X, e (x) 0,9/0,90,9]0,8/0,7[0,6]0,4]0,40,2/0,1] 0
X, 1, () 0,9/0,9[0,8[0,8[0,7[0,6/0,6(0,5[0,4[0,2[0,2
X, 1— () 0,3/0,3[0,4[055[05[06[0,8[0,0[ 1 [ 1|1
X, 1— () 0,1/0,1/0,1]0,2/0,3]0,4]0,6/0,6/0,8/0,9] 1
X 1—,(x) 0,1]0,1]0,2[0,2[0,3]0,4]0,4]0,5[0,6[0,8[0,8

X, X, X5 min(ue(x), e (x), up(x)) 0,7/0,7(0,6/0,50,5|0,4{0,2[0,1] 0 | 0 | O

X, X, X, min (ue(x), e (x),1 - up(x)) 0,1/0,1/0,2/0,210,3/0,4|0,2[0,1] 0 [ 0 | O
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X n(x) 90(191(92|93 (9495|9697 |98 |99 100

X, X, % min(ue(x),l — (), 1 - up(x)) 0,1/0,1/0,10,2(0,3/0,4/0,2/0,1| 0 | 0

X1 X,X;3 min (ue(x),l— uf(x),up(x)) 0,1(0,1/0,1/0,2/0,3/0,4/0,2/0,1 0 | O

XXX min (1 — e (%), 1 — pp(x), up(x)) 0,1/0,1/0,1/0,2/0,3/0,4|0,6/0,5/0,4|0,2(0,2

X, XX, min (1 — o (), 1 (), 1 () ) 0,3/0,3/0,4/0,5/0,5|0,6/0,4|0,4(0,2|0,1

XX, X, min(l — e (O, pp(x), 1 — up(x)) 0,1/0,1/0,2/0,20,3|0,4|0,4(0,4/0,2|0,1

X,%,%;| min (1 — (), 1 — pp(x), 1 — up(x)) 0,1/0,1/0,10,2(0,3/0,4|0,4|0,5/0,6|0,8|0,8

Y, Hy, (x) 0,7/0,7/0,6/0,5/0,5/0,6(0,4|0,4|0,2/0,1

Y, Hy, () 03(0,3/0,4/0,5/05/0,6/0,6(0,5/0,6/0,8/0,8

HeueTkue OTHOIEHUS

OOBIUHBIM OUHAPHBLIM OMHOUleHUeM Ha MHOXKeCTBEe A Ha3bIBaeTcs OAMHOXecTBO [ jekapToBa
kBazpaTta A X A, COCTOSIIETO U3 BCEX YNOPSIOUEHHBIX Map IEMEHTOB MHOXKECTBA A U TOJIBKO U3
Hux: [ € A X A.

Cnocobwi 3a0anus 6unapno2o omuouieHuss Ha Muoxectse A = {aq, a,, ... ,a,}:

—  XapaKTEePUCTUYECKHUM CBOHCTBOM, PACKPBIBAIOIIIMM CMBICIIOBOE COIEp)KaHUE CBSI3U, 00BN~
HAIOLIEH 2JIEMEHTHI B IIapbl;

— rpadoM — COBOKYITHOCTBIO BEPUIMH (3JIEMEHTOB MHOKECTBA) U pedep (CBsI3el Mexay dJie-
MEHTaMH);

— MaTrpuled MHUUJIEHIUN, JJIEMEHTBI KOTOPOU PaBHBI

{1, ecu (ai, aj) €T,
aij =
0, eom (a,a)¢r.

Heuemroe bunapnoe omunouienue — napa (F, u(ai, aj)), rie [ € A X A u byHKIIUS TPUHAIEKHO-

CTH u(ai, aj) € [0,1].

I'pagh neuemxozo omnowienus IBASIETCS cemvio (OPUEHTUPOBAHHBIN Tpad CO B3BEIIEHHBIMH ped-
pamu), Beca pedep KOTOpOoil paBHbI 3HAUEHHUSIM (DYHKIIMH TPUHAATIEKHOCTH.

DJeMEHTBI MaTPUIIbl UHIMICHIINM PaBHbI a;j = u(ai, aj).
Ceoticmea HeyemKux OUHAPHLIX OMHOULEHULL (F, u(ai, aj)),
el S AXA A={ay,a,,..,a,}

— Va€eA u(a,a)zl;

— Val’, aj EA I“l(ail a]) = u(aj’ a; ),

- Va,q € Ap(a,q) =1 A p(a,a)=1> a=a;

- Va,a;,a, €A pla;,ar) = jzrlr}ze}.).(.,n <min u(al-, aj) , p(aj, ay ))
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K HeueTkuM OTHOILIEHUSIM IPUMEHHUMBI BCE ONEPALlMU U OLEHKHU I HEYETKUX MHOKECTB.
IMpumep S

Ha muoxectse A = {a,, a,, ... , a,} MaTpuieil HHIEIEHIHI | 3a1aH0 HEYETKOE OTHOLIEHUE
p(a,b): "a Bnusier Ha b", (a,b € A).

1 0 06 07 08 09
02 1 08 02 07 08
0 1 04 06 04

0o 0 1 1 08 09
\0 01 04 03 1 02
0 0 08 05 05 1

] =

VYKaxkeM CMBICIIOBOE 3HAUCHHE IJIEMEHTOB MATPUIIbl — CTETICHU BIUSHUS OJTHOTO 3JIEMEHTa MHOXe-
cTBa Ha apyrou. Hanpumep, ass = 0,8 o3HauaeT, yTo cTENEHb BIUSHUS JJIEMEHTA 4 Ha DJIEMEHT Qg
OIICHEHA PKCIIePTaMU JOCTaTOYHO BBICOKO, B TO BPEMs KaK JIEMEHT g MaJio BIMSET Ha DJIEMEHT d;
(T.K. as; = 0,1) u T.1. [lonararoTt, 4To BIUSHHUE 3JIEMEHTA HA CAMOTO ce0s1 MaKCUMaJIbHO — a;; = 1.

CocTaBuM MaTpuIly HHIUACHINUN rpada 0ObIYHOTO OTHOLIEHUS, OIMKaNUIIero K JaHHOMY:

10 1 1 1 1
/011011\
]=i001010i
0 00 1 1 1 1
\000010/
00 1 1 1 1

Y TIOCTPOUM Tpad 3Toro oTHOMmEHHs (puc. 3)

Pucynox 3

Haiinem mampuyy onocpedoéannozo enusanus J:

1 o 08 07 08 09
02 1 08 05 07 0,8
0O 1 04 06 04
0o 0 1 1 08 0,9
0 04 04 1 04
0 08 05 06 1

DeMeHTHI MaTPUILbl BBHIYUCIISIOTCS MO CIAEAYIOUIEMY IPABHITY:
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aiZj = max (min(ail, alj), min(aiz,azj), ,min(al-n, anj)).

Haiinem mampuyy ckpuimuix onocpedosannvix énusHuil (BIUSTHAN, KOTOPBIE HE OBIIIM YYTEHBI dKC-
nepTamu):

0 01 02 0 0 0

o 0 0 03 0 0

2 _,_1 0 01 o0 0 0 0
Jo-T= 0o 01 o 0 0 0|
01 0 0 01 O 0,2/

0 01 0 0 01 0

[IpoananuzupyeM pe3ynbTaT Ha MPUMEPE IEMEHTa Sy, = 0,3.
S24 = 54 — Ag4 = 0,5—0,2;
0,5 = min(a,e, ag,) = min(0,8; 0,5).

BI)IBO[[ a, 3HAYUTCIBHO BJIUACT HA Ay, A UMECT C C€CTBCHHOC BJIMSIHHUC HA A4, YTO IIPUBOJHUT K
2 61 A6 4
YBEITUYCHUIO BIUSHUS A, HA A4 YEPE3 TIOCPEICTBO Ag (ITO BIUSHHUE HE OBUIO YUYTEHO DKCIIEPTaMHu ).

IIpumep NpPaKTHYECKOr0 MCMOJIH30BAHUS TEOPUU HEYETKNX MHOKECTB - MHOTOKPUTEPHAJIb-
HbI aHAJIU3 MPOEKTOB U NMPUHSTHE PellleHNii B HEYeTKHX YCJI0BHAX MO cxeMe Besuimana-
3ane

[Tycts uMeeTCst MHOKECTBO MPOCKTOB P = {P;, Py, ... , P} ¥ MHOKECTBO KPUTEPUCB OLICHKH JIaH-
HBIX IPOCKTOB G = {G1, G5, ... , G, }, CpPEI KOTOPBIX MOTYT OBITh KaK KAYECTBEHHBIC, TAK M KOJIHYC-
CTBEHHBIE.

Jlia npuHsTUS pelieHus (Bpi0opa IpoeKTa) TpedyeTcsl yIops0UUTh 3JIEMEHThl MHOKECTBA IIPOEK-
ToB P 1o kputepusim G (onupasch Ha TpeOOBaHHUE: YeM CHUJIbHEE cllabeiiee 3BeHO, TeM JTyqIle
MIPOCKT).

Kpurepuu 6ynem paccmMaTpuBaTh Kak Heuemkue MHOJCECHEd, 3aJaHHbIE HA YHUBEPCAIIbHOM MHO-
KECTBE AJIbTEPHATUB C TIOMOILBIO PYHKIIMU TPUHAIEKHOCTH.

OYHKIMY PUHAJJIEKHOCTH HEYETKUX MHOXKECTB OMPEEIIAIOTCS 10 IKCIEPTHHIM IMapHBIM CpaBHE-
HUSIM aJbTEpHATHB.

KoadduuneHTs! OTHOCUTETHHON Ba)KHOCTH KPUTEPUEB OMPEAEIISIOTCS C MOMOIIBIO METOa MAapHBIX
cpaBHeHui Caarn.

Pemenne npuanmaerca o cxeme bennmana-3aze.

Kpwurepuii G; npectaBUM HEYETKUM MHOKECTBOM G~j Ha YHUBEPCAJIbHOM MHOXECTBE IPOEKTOB P

G = .qu(Pl) .qu(PZ) llc;j(Pk)
j - P1 1] PZ )y Pk )

rae fig; (P;) € [0; 1] — crenens mpuHANNEKHOCTH dIEMEHTa P; HEeUeTKOMY MHOXKECTBY G;.

ey

[Toctpoum pyHKIIMK PUHAIEKHOCTH HA OCHOBE NapHbIX cpaBHeHUH. icxoaHol nHpopMarueit
JUIS TIOCTPOCHUS PYHKIMNA MPUHAJJIEKHOCTH SBIISIIOTCS SKCIIEPTHBIE MapHble cpaBHeHUs. [ kax-
JI0# aphbl MPOEKTOB HKCNEPT MO KputepHio G, (j = 1,1) olleHUBaeT NPEUMYIIECTBO OJHOTO BapH-

aHTa Haj apyruM. [lapHbie cpaBHEHHS yAI0OHO MPENCTaBIATh CIEAYIONENH MaTpULIeH:

Py P o Py
Py [a11 Qq2 A1k
A=P, |G ap A2k |,
Py 1Ak1 Qg2 Akk



7€ A;; — YPOBEHb IPEUMYIIECTBA IPOEKTA P; Ha i POEKTOM Pj, (i, Jj= ﬁ), onpeAessieMbIH 10 Je-
BaTHOanbHOM mikane CaaTu:
1 — ecnu npeuMyIIECTBO OTCYTCTBYET;
3 — ecnu IPEeUMYILECTBO ciaadoe;
S — ecli UMEETCs IIPEUMYILIECTBO CyIeCTBEHHOE;
[ — ecni UMEeTCsl MPEUMYIIECTBO IBHOE/CHUJIBHOE,;
9 — ecnu UMeeTCs MPEUMYILECTBO a0COIIOTHOE,
2,4, 6, 8 — mpoMeKyTOYHBIE CPAaBHUTEIHHBIC OI[CHKH.
Martpuiia napHbIX CPaBHEHUH ABIISETCS OUACOHATLHOU (ai i=Li= j) U 00pamuo CUMMempuyHoOU
(al-j = 1/aji , l,] = ﬁ)
Crenenu NpuHAAJICKHOCTH IPUHUMAIOTCS PABHBIMU COOTBETCTBYIOIIMM KOOpPJMHATaM COOCTBEH-
Horo Bekropa W = {w,, w,, ..., Wy } MaTpuIbl HapHBIX CpaBHEHU A:
:qu(Pi) = Wi)i = 1'k
CoOCTBEHHBIN BEKTOP HAXOUTCS U3 CISAYIOIICH CHCTEMbl YpaBHEHUM:
AW =Apax - W,
{W1+W2 + - +w, =1,
1€ Apax — MAKCUMAIIbHOE COOCTBEHHOE 3HAYCHHE MaTPUIIbI A.

(2)

OTkioHEeHUE Ay, OT K MOKET CIIYXKHTH MEPOI HECOTJIACOBAHHOCTH MAPHBIX CPABHEHUH dKCIIEpTa.
[Tpu cornmacoBaHHBIX MAPHBIX CPABHEHUSX MPOIICypa MOCTPOSHUS (PYHKITUHN MPUHAIIIC)KHOCTH
3HAYUTEIIBHO YIIPOIIACTCS, T.K. MATPUIIA MTAPHBIX CPABHEHUH B ATOM CIIydae TPAaH3UTHBHA
(ail i = ag, L)l = ﬁ), YTO MO3BOJIET ONPEACTUTH BCE SJIEMEHTHI MAaTPHUIIbI TAPHBIX CpaBHE-
HUIA, eciii u3BecTHBI (kK — 1) HeMaroHaIbHBIX JIeMeHTOB. Hanpumep, eciii H3BECTHBI DJIEMEHTHI
aj, j,l = 1, k, TO IPOM3BOIBHBIH HIEMEHT a;j = alj/ali.
[Tpu 5TOM cTeneHu NpUHAAIEHKHOCTH, HEYETKOTO MHOKECTBA BBIYUCIISIOTCA 1T PopMmyIie:

p 1
ulh) = ay; + Az + Qg
Cornacno npuniuny bennvana-3aze, Havnydiiei OyeT aabTepHATHBA, KOTOpas B HAUOOJIbIIIEH

CTCIICHU OJHOBPEMCHHO YAOBJICTBOPACT BCEM KPUTCPUAM.
Heuertkoe peHieHUuC €CTh NCPECCUCHUC YaCTHBIX KPUTCPUCB!

min (g (Py)) min (G (P))  min (g!(PO)

D =G*NG2N ... NGy == { == , s , 3

1 2 n P1 P)2 Pk ( )

rae a; — Kod(h(GUINEeHT OTHOCUTETBHOM BaKHOCTU KpuTepus G;,
ata+-+a, =1
B cooTBeTcTBUM ¢ HEUETKUM pEIICHUEM HAUTYUYIITUM OYJIEeT MPOEKT C MAKCUMAJILHON CTETIEHBIO
MPUHAJJIC)KHOCTH:
D= arg max (:uD (Pl); Up (PZ)' = Up (Pk)) (4)

IMpumep 6.

[Toctpouts PpyHKIIMIO MPUHAIIIEKHOCTH HEYETKOTO MHOKECTBA ""BBICOKUN MYy>KUMHA" HA YHUBEP-
CaJIbHOM MHOKECTBE
{170, 175, 180, 185, 190, 195},
€CJIM U3BECTHBI TAKHE DKCIIEPTHBIE IIAPHbIE CPABHEHUS:
e abcomoTHOE peumytecTBo 195 man 170;
e gBHOE Ipeumyinectso 195 Hag 175;
e cyuiecTBeHHOe npeumyiectBo 195 nan 180;
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e ciaboe npeumyniectBo 195 nax 185;
e OTCYyTCTBYeT npeumyuiectBo 195 nan 190.
[TpuBeIeHHBIM SKCTIIEPTHBIM BBICKA3BIBAHUSM COOTBETCTBYET TaKasi MaTPHUIlA TAPHBIX CPABHCHMIA:

170 175 180 185 190 195
170 [1 769 B/9 13 1/9 1797

178 (957 1 47 357 17 107
A=180 (9/8 7/5 1 38 /e 1/4a
185 |3 73 573 1 143 173
190 (9 7 5 3 1 1
195 |9 Fi 5 3 1 1

[MTomyxupHBIM IPU(TOM BBIJICICHHBIE 3JIEMEHTHI, COOTBETCTBYIOIINE MAPHBIM CPABHEHHSIM H3
ycnoBus npuMepa. CTerneHn MPUHAJICKHOCTH TPUBEACHBI B Ta0muie 8. J{ins Hopmanuzanuu He-
YEeTKOT0 MHOYKECTBA Pa3iesIuM BCE CTETICHU MPUHA/ICKHOCTH HA MAaKCUMaJIbHOE 3HAYeHUE, T.€. Ha
0.3588. I'paduku GyHKIMNA IPUHAIISKHOCTH CYOHOPMAIBHOTO M HOPMAJIbHOTO HEYETKOTO MHOXKE-
CTBa "BBICOKHI My>kKunHa" IPUBEACHHBI Ha pUC.4.

Tabauma 8

170 175 180 185 190 195

W BbICOKUH MyscamHa (CYOHOP- | jag9 | 00513 | 0.0718 | 0.1196 | 0.3588 | 0.3588
MaJIbHOE€ HEYETKOE MHOKECTBO)

W BICOKHUH MyxcamHa (HOPMATh- | 1419 | 91459 | 02000 |0.3333 | 1.0000 | 1.0000

HOC HCUYCTKOC MHO)KGCTBO)

[ I I I
—#— CYEHEIF]MEJ'II:HDE HEMETEKOE MHOXECTED ': """"""""
—&— HOPMANWI0EAHOE HEYETKOE MHOXECTED ||

Hi-

170 175 180 186 190 195
PocT, cm

Pucynok 4 - pyHKUIMN TPUHAIEKHOCTH HEYETKOTO MHOXKECTBA ""BBICOKUN MyX4YHHA"

Ipumep 7.
CpaBHUTB YETHIpE MPOEKTa CO3AAHUS OPIHJIA 110 CIIETYIOIIUM KPUTEPUAM OLEHKH OpEeH/I-TIPOEKTOB:
e cTemneHb NpopabOTKH MPOEKTa;
e OoxwunaeMslii 3¢ deKr;
® PHUCKU;
® CKOpOCTb BBIBEJICHHS OpeH/1a Ha PHIHOK;
® [EepPCHEKTUBBI pa3BUTUS OpeH/a;
® CTOMMOCTH IIPOEKTA.
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DKCIEepTHBIC MMAPHBIE CPAaBHEHUS TPOEKTOB P; — P, mo kputepusaMm G; — G¢ U COOTBETCTBYIOIINE

MM MaTpHUILIbI MAPHBIX CPAaBHEHUN PUBEACHBI B Tabmuie 9.
Tabnuma 9 — [TapHbie cpaBHEHUS TPOCKTOB

Kpurepuit

[TapHble cpaBHEHUS

Marpuiibl MapHBIX CPAaBHEHUH

Gy

OTCYTCTBYET IpeuMyLIecTBO P; nepen P,
cnaboe npenmyiiecTBo P; mepen Ps
CYILIECTBEHHOE MpeuMyLIecTBO P; niepen Py
cnaboe npeumyiecTBo P, nepen Ps
CYILIECTBEHHOE NpeumMyuiectso P, nepen P,
cnaboe npenmyiiecTBo P; nepen Py

1/3 1/3 1
1/5 1/5 1/3

= WUl o

ciaboe mpenmytiecTBo P; epen P,
CYILIECTBEHHOE MpeuMyLIiecTBO P; niepen Ps
CUJIbHOE MpeumyiecTBo P; nepex P,
MOYTH cilaboe npeumyiiecTBo P, nepen Ps
ciaboe mpeumytiecTso P, nepen Py

MOYTH cilaboe npenmytiecTBo P; niepex P,

1/5 1/2 1
1/7 1/3 1/2

= NW

CYILIECTBEHHOE IpeuMylIiecTBo P; niepex P,
OTCYTCTBYET IpeumMyiecTBo P; nepen P
CUJIbHOE NpeumyiecTBo P; nepen P,
ciaboe npeumytiecTso P, nepex Ps
CYILIECTBEHHOE MpeumMyuiecTso P, nepen P,
CUWJIbHOE NpenuMylIecTBo P; nepen Py

7
1 1/5 3
7
1

1/7 1/3 17

ciraboe mpenmytiecTso P, mepen Py
OTCYTCTBYET MpeumMyiectso P,mepen P,
ciaboe npeumytiectBoP, nepen Py
CYILIECTBEHHOE MpeuMyniecTBo P; nepen Py
MouTH ciaboe mpeumyiiecTBo P; nepen P,
cnaboe mpeumyiiectBo P; niepen Py

crnaboe npeumytiecTso P, nepen Py
OTCYTCTBYET IIpeuMyIecTBo P, nepen Pz
ciaboe mpeumytiecTBo P; nepen Py
CYILIECTBEHHOE NpeuMytiecTBo P, nepen Py
cnaboe npeumyiectso P, niepen P,

MouTH ciaboe nmpeumyiiecTBo P, nepen Pz

U1 WwWwWw -

1/5
1/3
1/2

CUJIbHOE NpeumyiecTBo P, nepen Py
crnaboe mpeumytiecTBo P, nepen Ps
OTCYTCTBYET IIpeuMyIiecTBo P, nepexn P,
cnaboe npeumyiiectso P; nepen Py
CUJIBHOE IpenMyIecTso P, nepen Py
cnaboe npenmyiectso P, epen Ps

1/7

1/3
1

Jlnia kaxknoi MaTpulibl HaiieM o ¢gopmysie (2) HaubosbIee COOCTBEHHOE 3HAUEHUE U COOTBET-

CTByIOH_II/Iﬁ cMy COOCTBEHHBII BCKTOP, KOOPAUHATHI KOTOPOTO OIMMPECACIIAOT CTCIICHU ITPUHAAJICIKHO-

CTH DJICMCHTA Pl HCYCTKOMY MHOKCCTBY 5] HOHyLH/IM CICAYIOIUC HCUCTKHUEC MHOKCCTBA:!
£ — {0,39 0,39 0,15 0,07} ~ {0,59 0,22 0,12 0,07
1~ yuz — P1 /] PZ ) P3 ) P4

P, P, P P
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Gy

(5)

0,42 0,11 0,42 0,07y - (0,08 0,23 0,48 0,21
{Pl P, " P; P4}'G4:{P1 ""p, " P; ' P4}
_ (0,08 0,21 0,23 0,48) . (0,06 0,4 0,14 0,4
5:{131’132’193’&} 6:{P_l’P_Z’P_g’P_LL}'
HOHY“IHHI/I, qTO HC CyH_[eCTByeT HpoeKTa, [[OMI/IHI/IpyIOH_[eFO 10 BCEM KpI/ITepI/IHM. B OTOM Cﬂyqae BBbI-

D

00p POEKTa 3aBUCUT OT BaXKHOCTH KPUTEPHUEB.
[TycTh 3KCIIEPTHBIM HMApHBIM CPAaBHEHUSM BaXKHOCTH KPUTEPUEB COOTBETCTBYET TaKasi MaTpuiia
MapHbBIX CPaBHEHUI:

1 1/31/2 4 1 3
3 1 2 ¢ 3 5
2 12 1 s 2 3
A=11/4 176 1/5 1 1/3 172/
1 1/31/2 3 1 2
1/3 1/5 1/3 2 1/2 1 |

ITo nanHoO# MaTpuIe HAXOAUM KO3(PPHUIMEHTHI BAXKHOCTH KPUTEPUEB!
a; = 0,15;a, = 0,34; a3 = 0,26; a4 = 0,05; a5 = 0,13; ¢ = 0,07,
T.€. HauOoJee BaKHbIE MPU IPUHATUH peLIeHUs Kputepuu G, u G
Janee HaiieM CIIEIYIOIIME HEYETKUE MHOKECTBA!
co {0,39"'15 0,395 0,15%1° 0,070'15} ~ {0,868 0,868 0,753 0,667}

! R Y < T P P, P3P
o _ 059034 022034 0,12%34 0,07%34 _{0,835 0,596 0,49 0,409}
S S A P PP R

_ (o, 2026 011026 042026 007026 0,797 0,552 0,797 0,456
_{Pl ’ }{P1 2’P3'P4}'
_ (0,08%0% 023005 048005 021005 0,894 0,936 0,969 0,933
_{P1 ' {Pl 2'P3'P4}'

Pl ‘ 2 ’ P3 ’ P4-
gaa _ [0.06°7 0,4007 0,14007 0,4%07) _ {0,813 0,938 0,871 0,938}
N R N D A R A A

[TonyuyeHHbIe HEYETKHE MHOXKECTBA [TOKa3aHbI Ha PUC.D

~a5 {0 08013 021013 023013 048013} 0717 0,813 0,823 0909}
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CpaBHEHUE IPOEKTOB C YYETOM BaXKHOCTU KPUTEPUEB

1,2
1 TS
_______ B e o T LA
08 I e It
\\ ~ .."-. -7 o T
0,6 e
N.~L7 .
0,4 '~ =
0,2
0
1 2 3 4 5 6
Kpurepun
----- IIpoekr 1 *<c+-Ilpoexkr 2 = = =IIpoext 3 = - - IIpoekr 4
Puc.5

Haiinem no ¢opmyne (3) nepecedenre JaHHBIX MHOXKECTB, TIOTYyYUM:
~ (0,717 0,552 0,49 0,409
b {Pl P, " Py’ P4}'
Taxum 0Opa3oM Jrydriie Apyrux OJHOBPEMEHHO YIOBJIETBOPSET BCEM KPUTEPHSIM (C YIETOM BaKHO-

CTH KPUTEPUEB) MPOEKT P .
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Tema.: Snemenmoi meopuu onmumuzayuu

IMocTaHoBKa 3aga4u JuHeiiHoro nporpammuposanusi (JIII)

3amaua JII1 B cmanoapmuoti popme — MaKCUMHU3UPOBATH JIMHEHHYIO 1IETIEBYIO (DYHKITUIO MIPH JIH-
HEWHBIX OIPAHUYCHUSAX:

n
Z = chxj - max,
j=1

n (1
Z al]x] S bl) l' = 1) -, m, x] 2 0’ ] = 1’ e T
j=1

Hamnpumep, mycts b; — KOJHYECTBO pecypca i-ro THIIa, UCIOIb3yeMOro B MPOIECCe MPOU3BOICTBA N
BHUAOB IIPOAYKIIUU aij — KOJIMYECTBO peCypca i‘FO THIIA, HCOGXOI[I/IMOFO AJIA IIPOU3BOACTBA CAWMHUIIBI
IPOAYKIHH J-IO BUJA; Cj — CTOMMOCTb €IMHMIIBI POIYKIMHM J-TO BUJIA; X; — KOJIMYECTBO BBITYCKae-
MoH (IIJIaHUPYEMOH ) PO 505! .'BI/I a, A= (a;; — TEXHOJIOTHYECKAs MaTpula, X = \ X; —
(nurarnpyemoit) mpoxykuik j-ua; A = (a;;) punta; x = (%)

IUTaH MPOU3BOJICTBA; Z — CTOMMOCTH BBIMYIIEHHOW mpoAaykuuu. B atom cinyyae 3amaya JIIT (1) co-
CTOUT B HAXOKJICHUH IJIaHa TPOU3BOJICTBA, MAKCUMHU3UPYIOLIET0 CTOUMOCTD BBIMYIIICHHON MPOIYK-
LAY TP 33JJaHHBIX OTPAaHUYEHUAX HA PECYPCHI.

Jonycmumvivm pewieHuem 3aaqu Ha3bIBACTCS JIIOOOW BEKTOP X, YAOBJIECTBOPSIONINI OrpaHHYCHHSIM
3amaun (1).

Cmoumocmvpio pelieHus X Ha3bIBACTCS 3HAYCHUE 1e/IeBON QyHKIMU Z (X) HA STOM PELICHUH.

Onmumanvubim peutenuem Ha3bIBaeTCsl JOIYCTUMOE PEIIEHUE, €CIM OHO PEAIU3YeT MaKCUMYM Iie-
7eBOM (PYHKIIMU HA MHOXECTBE BCEX JOMYCTUMBIX PEIICHU:

Z(x*) = max Z(x).

3anaua JII1 B kanonuueckoii popme UMeeT CleayOMMUNA BUA:

n
Z = chxj - max,
j=1

(2)
aijxj = bi, i = 1, e, m, XJ => O, ] = 1, ,n
j=1
3amaua JII1 B oOweti popme umeeT cienyromuii BUI:
n
Z = z Cjxj = max,
j=1
n
Zaijxj < bi’ i = 1, ,k <m; (3)
j=1

n
zaijszbi, i=k+1,..,m, xj = 0, j=1,..,s<n.
j=1
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IIpu 5TOM mEpeMEHHBIE Xj, HA KOTOPhIE HE HANOXKEHO YCIOBHE HEOTPHLATEILHOCTH, HAa3bIBAOTCS
Cc6000OHBIMUL.

3amauy (1) MoxHO 3amucarh B hopme (2), BBeIs cradble iepeMeHHbIe (IEPEMEHHBIC He0OCManmKd)

Xpeir L = 1,...,m, nonydum

n
Z = chxj - max,
Jj=1

n (4)
Zaijxj+xn+i=bi, i=1,..,m, xj = 0, j=1,.,n+m.
j=1
I'oBopsrt, uto 3ama4a (4) uMeeT JuazoHanbHyo GOpMy OTHOCUTEIBHO IEPEMEHHBIX X 41, - » Xn4m-

Ba3ucHble 1 peGepHble pelieHus.

Pemenne x° = (x?,x9, ... ,x2), ynoBnersopsiomee orpaHMdeHHAM 3a1auk (2) Ha3pIBAETCH HaA3UC-
HbIM, €CIIA CUCTEMA CTOJIOIOB {Ajl j€E] (xo)} marpuiel A nuHeHHO HezaBucuMa (31ech J(x) =

{j |xj * 0}). UYucno 6a3uCHBIX pelieHril KOHEYHO.

[Tycts X — MHOXECTBO BCeX JOMYCTUMBIX pemieHui 3aaauu (1). OrpanndeHHoe MHOXecTBO X Ha3bl-
BAETCSl MHO202PAHHUKOM.

Pemenue x° € X naseiBaercs kpaiinetl mouxoii (6epuiurHoil) MHOKECTBA X, €CJIU HE CyIECTBYET pas3-
NMMYHBIX pemeHuit x’, x” € X u takoro uucna A € (0, 1), uTo pemeHue npeacTaBuMo B Buze x° =
Ax" + (1 —A)x", T.e. KpaiiHsIs TOUKA HE MOXKET OBITh BHYTPEHHEH TOUKON OTPE3Ka, COCIMHSIIONMIETO
JBa JIOMYCTUMBIE PEIICHHMS.

Pemenue x° € X — 6azucrnoe donycmumoe pewenue (5P) < oHO sBiseTcs KpaiiHeil TOUKOH MHO-
xecTBa X.

basuc — cucrema {A]- lje] }, COCTOSIIIAs U3 M JINHEWHO-HE3aBUCHMBIX CTOJIOIOB, T /| — MHOXKECTBO
0a3ucHbIX HOMepoB (MFH).

Ecnu 3amaua JIIT 3agana B auaronanbsHoi ¢popme (4), To (Al,) — MaTpuia CUCTEMbl YpaBHECHHI,
00pa3yIoIUX OCHOBHbIE OTPaHUYEHUSI.

Pemenue x°, ynosneTopsiioiiee orpaHHYeHUAM 3a1au (2), HazbiBaeTcs pebepubim, ecnn |J(x0)| =
r (ciy4aii 6asucHoro pemenus) mu6o |J(x°)| = r + 1, rae r — panr cucTeMbl {Aj |j€]J (xo)}.

Pebpom MHO)ecTBa X Ha3bIBACTCSA COBOKYITHOCTH JOMYCTUMBIX peOepHBIX pemreHuit X (t), mocTpo-
CHHBIX 110 CIIeAyoLIeMy mpaBmiy: x(t) = x% + tx', rne x° — JonycTuMoe pebepHoe, HO He 6a3ucHoe
pemenue; t — napamerp; x;(t) = 0, j € J(x9).

Eciu pemenne x(t°) — kpaiinss Touka pedpa, Torna oHo sensercs bJIP.
CuMIuIeKkc-MeTol NOMCKA ONTUMAJILHOTO pemienus 3agauu JIII.

Paccmotpum 3anauy JIII B quaronansHoil ¢popme (4). MHOXKECTBO BCeX JOMYCTUMBIX pPEILICHHUH 3a-
nauu (4) o6o3HaunM yepe3 X. OCHOBHOH IIar CUMIUIEKC-METO0/1a COCTOUT B IIEPEMEIIEHUH 110 pedpy
MHOkecTBa X oT omHoro BJIP k apyromy, nieneBast GyHKIIUS P STOM BO3PACTAET.

IIpumep 1.
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Haiitu pemenue 3anaun JII1, 3anucanHoii B cranaapTHON dhopme:

Z = 2xq + 3x, > max
4x, + 3x, <32, 0<x; <5, 0<x,<8.

3anwuiem 3a7a4y B TMaroHaibHON opMme:

Z = 2xq + 3x, > max
X1+X3:5; x2+x4=8;
4 x, + 3x, + x5 = 32, xj = 0, j=1,..,5.

Marpuia orpaHU4eHUI UMEET BUL

10100 5
(AL,)=101010] 8 |.
43001 132

[ar 1. ba3ucHble IepeMeHHbBIC X3, X4, X5. 1.K. Bce b; = 0,0 = 1, ... ,m, B KauecTBe HA4aJIbHOTO Oa-
3UCHOTO pElICHUsI BO3bMEM PEIICHUE, B KOTOPOM BCE HeOAa3UCHble nepemMerHble, PaBHbI HYIIIO, T.€.
X, =0,%,=0x3=5 %, =8 x5 =32uwmx® = (0,0,5,8,32).

Dtomy perieHuto cootBeTctByeT MBH | 1) = (3, 4,5}.

Hlar 2. [Tyctb x, =t (p = 2), OyneM yBenu4uBaTh 3Ty KOMIOHEHTY. [loayuum pebepHoe perieHue
X =(0,t,5,8—t,32 — 3t). D10 pelieHue SIBIACTCA TOMYCTHUMbIM, ecii t >0, 8 —t >0, 32 —
3t > 0. Pemras 1aHHYIO CHCTEMY HepaBeHCTB, moiaydaeM t =0, t <8, t <32/3 mwm 0 <t < 8.
[Ipu t = 8 monyyaem HOBoe 0a3UCHOE pelIeHHe x@ = (0,8,5,0,8) c MBH ](2) ={2,3,5}.

Har 3. ITycts x; =t (p = 1), Oyaem yBenuuuBath 3Ty KOMIOHEHTY. [lonydunm pebepHoe perieHne
X = (t,8,5—1t,0,8 — 4t). D10 pemienune ABIICTCS AOMyCTUMBIM, eciu t = 0, 5—t >0, 8 — 4t >
0. Pemas nannyto cucremy HepaBeHCTB, momydaeM t > 0, t <5, t <2um 0 <t < 2. Ilput = 2
MoJiydaeM HOBOE 0a3uCHOE peleHUe x® = (2,8,3,0,0) c MBH ](2) = {1, 2,3}.

ANTopuTM OCTaHaBJIMBAET pabOTy HA ATOM ILIare, T.K. KO3 PULMEHTHI 11e7eBOi pYHKIUYU NpH Heba-
3HUCHBIX TEPEMEHHBIX X4, X5 HE IONOXKHTEIBHBI, a MMEHHO: C, = 0,cs = 0. Pemenme x® =

(2,8,3,0,0) sBsieTcss ONTHMANIbHBIM. 3HAYEHHUE 1E/ICBON (YHKIMKA Ha HeM paBHO Z = 22 + 3 -
8 = 28.

ANTOPUTM MOKET OCTAaHOBUTBH CBOIO pabOTy Tak K€ B TOM ClIy4ae, eCcliu
ap <0, i=1,..,m, cp > 0.
B sTOM ciiyyae HeorpaHUYEHHO BO3PACTAET U ONTUMAIBHOTO PEIIEHUS HE CYIIECTBYET.

Bce nponenannsie nmpeoOpa3zoBanus 3a1a4yu (4) MOXKHO CBECTH K IPEOOPA30BAHUIO CUMNIEKC-MAO-
JUYbL.

HauanpHas CI/IMHJ'ICKC'Ta6J'II/II_[a HMCECT B[

z —Cy —C, —Cn_1 —Cp o o .. 0 O 0
Xn+1 aiq aqp 500 A1p—1 Ain 1 0 000 0 0 bl
Xn+2 axq ary coo Arn-1 arn 0 1 000 0 0 bz

Xn+m—1 Am-11 Am-12 e Am-1n-1 Am-1n 0 0 e 1 0 bm—l
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Xnim A1 Amn .. Amn Amn 0 0 .. 0 1 b,

THC Xpy41rer Xpim — OA3HCHBIC MEPEMEHHBIC; Xi,...,X, — HeOasucHble mepemenneie; x) =

0,..,0,bq, ..., by, | — HAYATTEHOE TOMTYCTUMOE OA3UCHOE PEIICHUE.
N——
n pas
B kauectBe Beayiero crondia BEIOMpaeTcs CTOI0EI] B HyJIEBOH CTPOKE KOTOPOTO HAXOAUTCS OTPH-
[aTeIbHOE YUCIIO, P — HOMEP 3TOr0 CTONIOIA.
b b y
BeruucauM BesIM4MHy 6 = min — = —, [ — HoMep Befy1Iel CTPOKH.
it ajp>0 Aip aip

ayp — BeAyIMi 3aeMenT. Menonb3ys sneMenTapHble NpeoOpasoBaHys CTPOK C IIOMOLIBIO BETYIETO
3JIEMEHTA OOHYJIAEM OCTAJILHBIE SIEMEHTHI BEIYIIErO CTOJIONA; NEPEMEHHAs X, CTAHOBUTCS Oa3uc-
HO, a IepeMeHHast X, +; — HeOa3uCHO. BrimuceiBaeTcs Oay4rBIIasiCs CUMILIEKC-Ta0uuna u 6asuc-
Hoe perenne x? . COBOKYITHOCTb IPO/IEIAHHBIX IPEOOPA30BAHMIT HA3BIBACTCS ONEPAIIHEil 3aMelTe-
HH.

Ecau B HyneBOﬁ CTPOKE €CTb OTPpUHATCIIbHBIC 3JICMCHTBI, OIICPpALMIO 3aMCIICHUA IIOBTOPSIOT.

ANTOpUTM OCTaHABIMBAETCS HA -M IIAre, €CJIM BCE 3JIEMEHThI HYJIEBOM CTPOKU HEOTPHUIATEIbHbI —
toraa pemrenne x %) onTHMAanbHO, TG0 B CTONOLE C OTPUIATEIHHBIM IEMEHTOM HYJIEBOI CTPOKH
BCE OCTAJIbHBIE 3JIEMEHTHI HE MOJIOKUTENIbHBI — TOT/A 33ajjauya He UMEET ONTUMAIILHOTO PELICHHUS.

Cne):[yeT 3aMCTUTb, YTO BO3MOKHO 3allUKIIMBAHHUEC CUMIIJICKC-aJIr'OpUTMa (ecnn Ha HCKOTOPOM IHIare
BenuynHa 6 = 0. HpeononeTL 3aIUKIIMBAHUEC MOKHO C IIOMOLIbBIO IIpaBHJIa bmsnpa:

JUIS TEKYIIEeW CUMIUIEKC-TaOIHIIbI

! !
Z —Cc'y cee —Cluym 0
li ! !
XB(1) aiqi cer A1ptm b’y
! ! !
XB(2) azq cev A2n+m b,
14 ! li
XB(m) a mi1 NG| Dm

HOMED P BEAYILEro CTOJI011a BRIOUpaeTcs o popMmyiie p = min{ j |—c’j < 0}, a HoMep [ Bemymei

CTPOKH — U3 YCJIOBUA

B() = I}clel}’l B(k),rnel = Arg . g};réo ab,—ilp.
B npumepe 1 HauagbHas CHMIUIEKC-TAOINIIA TAKOBA:
z -2 -3 0 0 0 0
X | 1 0 1 0 0 5
X4 0 1 0 1 0 8
Xs 4 3 0 0 1 32

TJIe X3, X4, X5 — Oa3MCHBIE IEPEMEHHBIC; X1, X, — HEOA3HCHBIE IEPEMEHHBIE; x@® = (0,0,5,8,32) —
HavalbHOE JomycTUMoe Oa3ucHoe pemienue ([IbP).

41



B HyneBoil cTpoke 37eMEeHTHI EPBBIX ABYX CTONOIOB (—2 U —3) OTPHUIATENbHBI — JIIOOOH U3 3TUX
CTOJIOIIOB MOJKET OBITh BEAYIUM. Y UUTHIBAsL, YTO IieJeBast (PyHKIUS 110 TIEPEMEHHON X, BO3pacTaeT
obicTpee (3 > 2), BeIOEpeM BeIyIIUM BTOPOM CTOJIOCTI.

z | -2 | =3 o0 0 0 0
X3 1 0 1 0 0 5
x, | O 1 0 1 0 8
xs | 4 3 0 0 1 | 32

Beruncianm Benmuuny © = min[8/1,32/3] = 8. CienoBarelibHO, BTOpasi CTPOKa SIBISETCS BEIY-

mieit. Beaymuii 371eMeHT CUMIUICKC-TA0JIUIIBI BBIJCIIUM IO TYCPKUBAHUCM.

z | 2| 3] o 0 0 0
x; | 1 0 1 0 0 5
x, | O 1 0 1 0 8
xs | 4 3 0 0 1 | 32

OO6HynuM Beaymuii cTonber ¢ MOMOIIBI0 BEAYIIEro 3JEMEHTa: K HyJIeBOM CTpOKE MpubaBUM BTO-
PYI0, YMHOXKEHHYIO Ha 3; K TpeThell CTpOKe MpruOaBUM BTOPYIO, YMHOXKEHHYI0 Ha — 3. [Tomyunm

z -2 0 0 3 0 24
X3 1 0 1 0 0 5
Xy 0 1 0 1 0 8
Xs 4 0 0 -3 1 8

Basucuoe pemenne x = (0,8,5,0,8).

B HyneBoil cTpoke eAMHCTBEHHbIN OTpULATEIbHBIN 1eMeHT (—2) U NepBbIil cTOI0eL CTAaHOBUTCS

BEIYLIUM.
Z -2 0 0 3 0 24
X3 1 0 1 0 0 5
X, 0 1 0 1 0 8
X5 4 0 0 -3 1 8

Berurciaum Benmunny O = min[5/1,8/4] = 2. CiegoBareinbHo, TPEThS CTPOKA SIBJISETCS BEAYINEH.

Benymuit aieMeHT CUMITUIEKC-TabIUIIBI BBIICTUM MTOAYePKHUBAHUEM.

Z -2 0 0 3 0 24
X3 1 0 1 0 0 5
Xy 0 1 0 1 0 8
X5 4 0 0 -3 1 8
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OOHynuM BeyIuii cTo0eI] C TOMOIIBIO BEAYILET0 AJIEMEHTA: K HYJIEBOI CTpOKe MPHUOaBUM TPETHIO,
YMHOKEHHY0 Ha 1/2; K mepBoii CTpOKe MprUOaBUM TPEThIO, yMHOKEHHY!0 Ha — 1/4, mocie yero pas-
JICJTAM 3JIEMEHTHI BEAyIIeH CTPOKHU Ha BEAyIIUU neMeHT (T.e. Ha 4). [Tomyuum

Z 0 0 0 3/2 1/2 | 28
x; | 0 0 1 3/4 —1/4]| 3
x, | 0 1 0 1 0 8
v | 1 0 0 -—3/4 1/4 | 2

basucHoe pemienue x® = (2,8,3,0,0) — s10 omruManbHOE pelieHue 3amaud (4), T.K. HyleBas
CTpPOKa CUMIUIEKC-TA0JIUIIBI COACPKUT TOJIBKO HEOTpPHUIATEIbHBIE 3JIeMEHThl. ONTUMaIbHOE pelie-
Hue ucxoauoi 3amaun (1) x* = (2,8) u Z,,4, = 28.

Meton HCKYCCTBCHHOI'0 0asmuca

3amaua JIIT:

n
Z = chxj - max,
j=1

n
Z ajjxj + xnyi = by, i1=1,..,k, )

Dta 3a1a4ya OTIMYaeTCs OT 3a1auu (4) Tem, uTo B paBeHcTBax HauuHas ¢ (k + 1)-ro oTCyTCTBYIOT
craOble IepeMeHHBIE.

BBeneM HCKyCCTBEHHBIE TEPEMEHHBIE Sy, | = k + 1,... ,M U pacCMOTPUM BCIIOMOTaTENbHYIO 3a-
naqay
m
U=- z Spei — max,
i=k+1
n
z ainj + Xn+i = bi, i = 1, ,k, 6
- (6)

n

Zaijxj +Sn+i = bi, i=k+ 1, , m,
=1
xj = 0, j=1,...,n+k, Sp+i =0,i=k+1,..,m

ITycth X, — MHOXECTBO TOIYCTUMBIX PEIICHUI

X = (xlf s Xtk Sntk+1s 'Sn+m)

3anauu (6). Torga pemieHus U3 MHOKECTBA
Xi={x€eXy|spyi=0,i=k+1,..,m}

CoOTBETCTBYIOT MHOXKECTBY JOIIYCTHUMBIX PEIICHUHN 3a1auH (5).
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Ecnu XoTst GBI 0OJHA M3 MCKYCCTBEHHBIX MEpPEMEHHBIX SU.; > 0, To MHOXecTBOo X; mycto. Ecnu
sy =0i=k+1,..,mmto(x),..,x0,,) - BJIP 3anauu (5), MOXKHO NPOIOIKUTH CHMILIEKC-aJI-
TOPUTM JIJIs1 3372494 (5), TPH TOM CTOJIOIBI, OTBEYAIOIINE UCKYCCTBEHHBIM MIEPEMEHHBIM M3 TaOTUIIBI
BBIUEPKHUBAIOTCSI.

Mpumep 2.
Haiitu pemenue 3agaun JII1

Z = 3x, + x, > max
X1 +x2 < 2, —X1 +x2 = 2, X1, X = 0.

BBeneM cnalyto nepeMeHHYI0 X3, MOJIy4UM

Z = 3x, + x, > max
X1 +x, +x3 =2, —X1 +x, =2, X1, X2, %3 = 0.

BBeneM UCKYCCTBEHHYIO IEPEMEHHYIO Sy, OJTYYHM BCIIOMOTATENIbHYIO 3a1a4y

U=-s, > max
X1 +X2 +X3 =2, _X1+XZ+S4_=2, xl,xZ,X3,S4ZO.

Pemaem oTYy 3aJlaqy CUMIIJICKC-MCTOOM.

U 0 0 0 1 0
Z -3 —1 0 0 0
X3 1 1 1 0 2
Ss —1 1 0 1 2

Jlnst HagabHOTO Gasucroro pemenus XD = (0,0, 2, 2) B HYIEBOH CTPOKE HET OTPHLATEIBHBIX JIe-
MeHTOB. [IpeoOpazyem ee: BBIYTEM U3 HEE OCIETHIO CTPOKY, MOIYIUM

U 1 -1 0 0 =
-3 -1 0 0 0
X3 1 1 1 0 2
S4 -1 1 0 1 2
Janee peniaemM o CUMILIEKC-AJITOPUTMY.
U 1 —il 0 0 —7
Z -3 -1 0 0 0
X3 1 1 1 0 2
S4 -1 1 0 1 2
U 2 0 1 0 0
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Z -2 0 1 0 2

x; 1 1 1 0 2
Ss —2 0 —1 1 0

OnTuManbsHOE pereHue 3a1a4u (6) x°=(0,2,0,0). T.x. s, = 0, To 6a3ucHOE perieHNe BBIPOXKICH-
HOE; OOHYJIMM TPETHIA CTOJIOCI] C TOMOIIBIO BEAYIIETO SJIEMEHTA, BEBIYUEPKHEM CTPOKY, COOTBETCTBY-
tforyto U, u cTonbelr, COOTBETCTBYIOLIUH Sy .

[Tonyuum
Z —4 0 0 2
X3 -1 1 0 2
X3 2 0 1 0
Z 0 0 2 2
X3 0 1 1/2 2
X1 1 0 1/2 0

OnrumaibHOe penieHne uexoauoi 3amaun: x* = (0, 2).
MeTtoa 3amMelieHuid.
[Tycts B 3amaue (2) umeetcst koapdunuent by < 0.

Ecnu aneMeHTs! -if CTPOKH CUMILIEKC-TaOJIUIIbI HEOTPULIATENIbHBL, TO JOIYCTUMOTO PEIICHUs 3a/1auu
(2) He cymiecTBYyeT.

Ecmu cymectByer agp, < 0, TO -i cronber; Heba3uCHbIN. BeiGepeM -10 cTpoKy U3 yclIoBHs
_ by b
0 = min — = —l,
iellp)ay  ap
rae I(p) = {i|a;, <0,b; <0}u{i|ay >0b; =0}

DeMeHT alp BI)I6I/IpaeTCﬂ BCAYUIMM U BBIITOJHACTCA ONICpanus 3aMCIICHUA.

AJropuT™M 3aKaHYMBAET CBOIO PalOTy, KOIJla BCE JIEMEHTHI MOCIEHET0 CTONI0IAa CUMILIEKC-Tal-
JIMIIBI CTAHOBSATCS HEOTPULIATEIbHBIMH.

[Ipu 8 = 0 BO3MOXKHO 3allMKIIMBaHKE allropuT™Ma. i ero npeoAoaeHus MOKHO UCIIOIb30BATh Mpa-
BuJio bipHa.

IIpumep 3.
Jns cnegyromux orpanndenunit 3aaaun JIIT

—2x1 +x; —x3 = =2, —X1 — Xy + 2x3 =3, X1,%X2,%x3 = 0.
onpeaenuTs HavanbHoe B/IP.

3amuieM MaTpuny CUCTCMbI
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-2 1 -1 -2
-1 -1 2 3

[IpuBeneM matpuily K IMaroHalbHOMY BUIY OTHOCUTEIHHO MEPEMEHHBIX X, U X3 C IIOMOIIBIO dJie-
MEHTapHBIX MPe0Opa30BaHUN CTPOK.

[TpubaBuM MepByIO CTPOKY KO BTOPOM, TOTYIUM

3arem npubaBUM K TIEPBOM CTPOKE BTOPYIO, ITOTYUIUM

Xy -5 1 0 -1

B niepBoii ctpoke koaddunuent by = —1 < 0 u a;; = —5 < 0 — Beaymuii FIeMeHT
Xy —_5 1 0 -1
X3 -3 0 1 1

BbImmoiHEM orepariuio 3aMeneHus: IPHOABUM KO BTOPO CTPOKE TEPBYIO, YMHOKEHHYO HAa — 3/5;
pa3aesiuM AJIEMEHTHI IIePBOM CTPOKH HA —5, OTyYUM

X1 1 -1/5 0 1/5
X3 0 —-3/5 1 8/5
Hauansroe BJIP xM = (1/5,0,8/5).
ITocTaHOBKa TPAHCIOPTHOM 3a1a4U

TpchnopTHaﬂ KOMITaHUs OCYHICCTBIIACT IICPEBO3KU HCKOTOPOTO IMPOAYKTA M3 ITYHKTOB IIPOU3BOI-
CTBA B ITYHKTBI HOTpe6HeHI/I$[. HmMmeetcsa m IIYHKTOB IIPpOU3BOACTBA NPOAYKTA. B -Mm IIYHKTC ITPOAYKT

BBIMTYCKAETCA B KOJNUYECTBE S;, [ = 1,... ,m (€Cnu MpOAYKT IITYYHBIH, TO BETUYHHBI S; — LIEJbIE).
NmeeTcst n myHKTOB nOTpeOaeHHS TPOAYKTa ¢ moTpeOHoCTsIMu dj, j = 1, ... ,n. BeimonHeHo ycioBue
OanaHca:

m

Z S; = Z d]

i=1 j=1

CTouMocCTh NEPCBO3KU CAUHUIILI TPOAYKIIUU U3 -T'O ITYHKTA ITPOU3BOACTBA B ]-I>'I IMIYHKT HOTpC6J’ICHI/I}I
paBHa Cij (06LI‘{HO CTOUMOCTD IMEPCBO3KU MPONOPHUOHATIBHA PACCTOSIHUIO MCIKIY HYHKTE[MI/I).
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IInan nepeBo30K 3aAaeTcs MaTpULIEH X = (xl- j)mxn’ 7€ X;j — KOIMYECTBO NPOIYKTA EPEBO3UMOTO

U3 -TO YHKTA B j-U MyHKT.

CTaH,Z[apTHaH mpaHncnopmHat 3a0a4a COCTOUT B MHHUMHA3aAOUHU CTOUMOCTH IIEPEBO3OK:

m n
Z=ZZcijxij - min

i=1 j=1
= (7)
ZXU=Si, i=1,...,m; xij= s j=1,...,1’l,
j=1 i=1
xl-jZO, i=1,..,m, j=1,..,n
Ipumep 4.
TpancnoprtHas 3a1a4a 3a1ana Tadnuuei
TTyHKTHI 1pO- ITyHkThl OTpPEOIECHUS, | BLII;zCI; TO-
HU3BOJICTBA, [ 1 2 3 4 sp
i
1 5 7 6 4 5
2 3 4 3 2 2
3 4 3 6 5 3
IT 0
OTpEOHOCTh 7 1 1 1
d

B BBIIETICHHBIX IBETOM KJIETKAX yKa3aHa CTOMMOCTH ITEPEBO30K.
[IpoBepum Oananc: 7+1+1+1=10 u 5+2+3=10, T.e. ycnoBue H6anaHca BbIIIOJIHEHO.

Ecnu ycnoBue Gananca HapylieHO — HaOmoAaeTcss ACQUIMT MPOIYKTa, T.€.
m

Si < d],

i=1 j=1
MOKHO MUHUMHU3HUPOBATh CTOUMOCTD MIEPEBO30K, HO HEKOTOPHIE MYHKTHI MOTPEOICHHS MOTydaT Mpo-

AYKT HE TOJIHOCTBIO; YTOOBI CBECTH 3a1a4dy K CTaHAapTHOI BBOIAT (M + 1)-it GUKTUBHBINA MyHKT
MIPOM3BOJICTBA C BEIMYMHOMN BBIITYCKa

n m
j=1 i=1
Ipu 3TOM IIoJIararOT C i = 0, = 1, .. , 1 U pacCMaTpuBarOT 3aJa4 7) ¢ (m+ 1) nyakramu
p m+1j p

IPOM3BOICTBA.
Ecnu ke umeeTcst H30BITOK MPOAYKTA, T.€.
m
i=1 j=1

TO JUTS CBEACHHS 3a/1auul K cranaapTHoi popme (1) BBomsaT (n + 1)-it pukTHBHBII TyHKT OTpeOIie-
HUS U T0JararT
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m n
dn+1 = E Si — E d], Cin+1 = 0, i = 1, e, ML
i=1 j=1
Mmuorue 3agauu JIIT popMynupyroTcst Kak TPaHCIIOPTHBIE 33724, HAIIPUMEP, 3a/1a4a O Ha3HAUYCHUU
1 3a7a4a o rpaduke nocTaBok.

3agaya o Ha3HAYeHUM. 3aBOJ] IMEET N LIEXOB U 3aKYIUJI M CTAaHKOB M < M. B KaXX10M 11eXe MOKHO
YCTaHOBUThL He Gosiee oaHOro cranka. IlycTs ¢;j — CTOMMOCTb YyCTaHOBKM -TO CTaHKa B j-M LEXE.
Tpebyercst pa3MecTUTh CTAaHKHU IO 1I€XaM ¢ HAUMEHBIIMMHU 3aTpaTaMH [0 UX YCTaHOBKE.

3anaga o rpaduke mocraBok. upMa JI0JDKHA OCYIIECTBUTH MOCTABKY U3JICIHI B TCUSHUE N MECSIICB
B KoJIM4uecTBe dy, ... , d, WTYK. B -M Mecsiie pupma MOXKET POU3BECTH S; U3CIUM, TPUIEM

j J
Zsi>zdi’ ]:1,,Tl
i=1 i=1

O003HauMM Yepe3 X;j KOJIMYECTBO U3JEIUN, IPOU3BEACHHBIX (PUPMOIi B -M MECSALE IS TOCTABKH B
Jj-M mecse (j = i). IlycTb ¢;; — CTOMMOCTb TaKMX M3JEIUH ¢ y4€TOM BO3MOMKHOM IIaThl 38 XpaHe-
nue. [Ipu j < i nonmaraem ¢;; = M, rne M — 10cTaTOMHO OOJIBIIOE IOJIOKUTENBHOE YUCIO. [Tomyunm
TPAHCIIOPTHYIO 33/1a4y C U30BITKOM TOBapa.

HocTpoenue HayajabHOro b/IP Mmeronom «ceBepo-3anagHoro yria»

PaccmoTpuM TpaHCHOpTHYIO 33/1a4y, IPUBEACHHYIO B IpuMepe 4.

TTYHKTHI TPO- [TynkTHI IOTpEOICHUS, | BI)IFI;ZCI; TO-
HW3BOJICTBA, [ 1 2 3 4 sp
i
L 5 7 6 4 5
2 3 4 3 2 2
3 4 3 6 5 3
IT
OTpeOHOCTh - L . .
dj

IToctpoum HauanbHOe B/IP — Oyaem mocnenoBaTebHO ABUTaThCs IPU BBIOOPE OYEepPEeIHOM KOMIIO-
HeHThl HaganbHOro B/IP ¢ «ceBepo-3amana» Ha «Oro-BOCTOKY.

[Iar 1. bepem i; = 1, j; = 1. IlepBasg komnoneHTa HadanbHOro b/IP paBHa x® = min[si 1'dj1]’

l1Ja1
T.C. xﬂ) = min[s;,d;] = min[5,7] = 5 = s;. BeuepkuBaem i; = 1-10 CTPOKY U HepeomnpeaessieM

Benmuuny d; = d; —s;,T.e. dy = 2.

TTyHKTBI 1Ipo- [TyHKTBI TOTpEONICHUS, | BHI;Z[CI; TO-
HU3BOJCTBA, i 1 2 3 4 sp
i
1 S 7 6 4 5
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2 3 4 3 2 2
3 4 3 6 5 3
I1
0TpeOHOCTh 7 1 1 1
d; 2

B nonyuuBmieiicst MmaTpuiie BHOBb O€peM 3JIEMEHT B «CeBEpO-3allaHOM YIIIy», T.€. I, = 2, j, = 1.

Komnonenrta HayanbHoro b/IP paBHa xl(zl])2 = min[siz, djz], T.C. xé? = min[s,, d;] = min[2,2] = 2.

T.x. mosyuwsu, 4T0 S;, = dj,, TO HEOOXOUMO BBIMEPKHYTH JIMOO i5-10 CTPOKY, MO0 j,-i cToJIOEN.

Hanpumep, BoruepkuBaeM j, = 1-i cTONOEN U IIEPEONIPENIETSEM BEUYMHY S;, = S;, — dj , T.€. S =
0.
TTyHKTHI 1pO- ITyHkThl OTpPEOICHUS, | BLH:;CI; TO-
HU3BOJICTBA, I 1 2 3 4 sp
i
1 5 + 6 4 5
2
2 3 4 3 2 0
3 4 3 6 5 3
IT 0
OTpeOHOCTh wi 1 1 1
d; 2
bepem iz = 2, j; = 2. Torna xi(slj3 = min[sis,djs], T.C. xg) = min[s,,d,] = min[0,1] = 0 = s,.
Brruepkusaem iz = 2-10 CTPOKY M mepeonpesensiem senmuunny d;, = dj, — s;,, T.e. dy = 1.
TTyHKTHI 1pO- [TyHkTbl HOTpEOICHUS, | BI)II;ZCI; TO-
HU3BOJICTBA, [ 1 2 3 4 sp
i
1 5 + 6 4 5
2
2 3 4 3 2 0
3 4 3 6 5 3
IT 0
OTPEOHOCTH w2 1 1 1
d; 2

€Y (1)

Bepemiy =3, j, = 2. Tormax; ; = x3;, = min[s;,d,] = min[3,1] = 1 = d,. Beruepkusaem j, =

2-ii cTonben u nepeonpeenseM BEMMIuny s;, = s;, —d;,, 1.e. 53 =3 —1= 2.

4 Ja>
TTyHKTBI 1Ipo- [TyHKTBI TOTpEONICHUS, | BHr]ZlCI; TO-
HU3BOJCTBA, I 1 2 3 4 sp
i
2
2 3 4 3 2 0
3
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[TorpeGHOCTH 7

d; 2
bepem is =3, js = 3. Torna xi(:}s = xé? = min[s3,ds;] = min[2,1] = 1 = d;. BriuepkuBaem

1 1 1

Js = 3-ii cTosben M mepeonpeaenseM BEMMIuny s;. = s;. —d; ., 1.e. 53 =2 —1=1.

TTYHKTHI PO- ITyHkThl OTpEOIEHUS, | BLH:;CI; TO-
HU3BOJICTBA, [ 1 2 3 4 sp
i
2
3
I1
OTpeOHOCTh 7 . . )

bepem iz =3, jo =4. Torma xl(;])6 = xgi) = min[s3,d,] = min[2,1] = 1 = d,. BbluepkuBaem

Je = 4-1 cronber — mociaeaHul cTOIOEI] MaTPULIBI CTOUMOCTEH. Bce ocTaBimecss KOMIIOHEHTHI pe-
wenns xP monaraem paBHBIMU HYIHO. [losydaem HauanpHOE peleHne

5000
xW=(2000 ],z(x®) = 45.
0111

ITocTpoenne HavanbHOro b/IP MmeTogoM MUHEMAIBHOIO 3JIEMEHTA

PaccmoTpum Ha mpuMepe TpaHCIIOPTHOM 3a/1auu U3 mpumepa 4.

TIyHKTHI TIPO- [TyHKTBI TOTPEONICHHUS, | BHr;ZCI; TO-
HW3BOJICTBA, [ 1 2 3 4 sp
i
2 3 4 3 2 2
3 4 3 6 5 3
[TorpebHOCTH ; L . .
dj

Bri6epem MUHUMAITBHBIHN 3JIEMEHT MaTPHUIbI CTOUMOCTH — 37IECh 3TO Cy4 = 2, T.€. I1 = 2, j; = 4.

Torna xéi) = min[s,,d,] = min[2,1] = 1 = d,. Beruepkusaem j; = 4-ii cronber u nepeonpe;ie-

TISieM BEJIMYUHY S, = S, — dy = 1.

TTYHKTHI TIpO- [TyHkTBI TOTPEOIEHUS, | Beimyck To-
H3BOJICTBA, [ 1 2 3 4 Beg)a
l
1 5 7 6 4 5
2 3 4 3 2 2
1
8 4 3 6 5 3
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[TorpebHOCTH

d;

Bri6epeM MUHUMAaTBHBIN JIEMEHT MOTYYUBIICHCS MAaTPHUIIBI CTOUMOCTH Co1 = 3, T.C. iy = 2, j, =

1. Torna xéi) = min[s,,d;] = min[1,7] = 1 = s,. BeluepkuBaem i, = 2-10 CTPOKY U IIEPEOIIPEIE-

7 1 1 1

nseM Benuuuny d;, = d; — s, = 6.

TTYHKTHI PO- ITyHkTbl OTPEOICHUS, | BLH:;CI; TO-
HU3BOJICTBA, [ 1 2 3 4 sp
i
1 5 7 6 4 5
2
3 4 3 6 5 3
IT 0
OTpeOHOCTh 7 L . R

) . . 1 .
BeibepeM MHUHHMAIBHBIA 3JIEMEHT C3, = 3, T.e. i3 = 3, j3 = 2. Torma xéz) = min[s;,d,]| =

min[3,1] = 1 = d,. BeiuepkuBaem j; = 2-i CTONOEI U IIEPEOTIPEALIIAEM BEIIUUNHY S3 = Sz — dy =
2.

TIyHKTHI IPO- [TyHKTBHI TOTPEOICHHUS, | BHr;ZCI; TO-
HU3BOJCTBA, [ 1 2 3 4 sp
i
1 5 7 6 4 5
2
2 3 4 3 2 y
3
3 4 3 6 5 :
I1
OTpeOHOCTh 7 . . R
d; 6

o . , 1 .
BribepeM MHUHHMAaNbHBIA d1€MeHT c3; =4, T.e. i, =3, j, = 1. Torna x?(,l) = min[s;,d,] =

min([2,6] = 2 = s3. BeruepkuBaem i, = 3- 10 CTPOKY U TI€pEONpeaeisieM BeNnuuny d; = d; — S3 =
4,

TTyHKTBI 1Ipo- [TyHKTBI TOTpEONICHUS, | BLH:;CI; TO-
U3BOJCTBA, i 1 2 3 4 sp
i
1 5 7 6 4 5
2
2 3 4 3 2 y
3
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HOTpe;HOCTL z 1 1 1
J 4

) . . 1 .
BbiGepemM MUHUMAITBHBIHN JIEMEHT Cq; = 5, T.¢. is = 1, js = 1. Torma x1(1) = min([s,,d;] =

min[5,4] = 4 = d,. BeiuepkuBaem j; = 1- ii cronben u nepeonpeaeisieM BEIUUUHY S; = S; —
dl = 1

TTYHKTHI PO- [TyHkThl OTPEOIEHUS, | BLH:;CI; TO-
HU3BOJCTBA, I 1 2 3 4 sp
i
1
2
3
IToTpebHOCTH *
P 6 1 1 1
d; 4

) . . 1 .
BribepeM MUHHUMAJIBHBIN SJIEMEHT €13 = 6, T.€. ig = 1, jg = 3. Torna x1(3) = min[s;,d3] =

min[1,1] = 1. BeruepkuBaem nocieIHui CTOIOCI MATPHIIBI CTOUMOCTEH. Bee ocTaBimuecs: KOMIo-

HEHTBI PELICHUS x@ nonaraem paBHBIMU HYIIO. [loydyaeM HadanbHOE penieHue

4010
ﬂﬂ=<1001,z@“0=4z
2100

Pemenue TpaHCHOpTHOﬁ 3aJavY METOAOM IMOTCHIMAJIOB

3agauy (1) MOXHO 3amKcaTh Kak 3ajauyy MaKCUMH3aIMK (YHKIUN

m n
Z= (—cij) xij > max
i=1j=1
& (8)
Xij = Si, i=1,..,m; inj=dj, j=1,..,n,
j=1 i=1
x5 =20, i=1,..,m, j=1,..,n

U pelaTh €€ CUMILJIEKC-METOOM.
Haunewm ¢ navanpaoro bJIP x . HauanpHas CHMIUICKC-MAaTPHUIIA UMEET BUJ]

Z Cij 0

X5 A b

rie /U — muOKeCTBO GasucHbIX map pemrerms x (.

Jost 6aszucHeix nap (i, j;) € J M cocrasum CUCTEMY YpaBHEHUMU
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w, +v, =¢, jut=1..,n+m—1 9

Haiinem perienne ganHoi cucteMsl, moiarast u; = 0, rae (7, j) — 6asucHas mapa, MMeroIiast HANMEHb-
Iy CTOMMOCTH. LIpu aTOM V5 = C35.

EI[P OIITUMAJIBHO, €CJIN OJId BCEX He6a3I/ICHBIX nap CripaB€ajJInuBO HEPABCHCTBO
Cij—ui—vj = 0.

Ecmu naiinercs mapa (i, j), amst KoTopoii ¢;; — u; — v; < 0, To MOKHO BBECTH B 0a3HC IEPEMEHHYIO
x;j. HeoOX0aMMO ONpeIeuTh IIEPEMEHHYI0, KOTOPask BBIBOAUTCS U3 Gasuca. Jljist 3Toro paccMoTpum
[MKJI (OH €IWHCTBEHHBIH), COeTMHSIONNI HebasucHyto napy (i,j) ¢ 6a3uCHBIMH ITapaMu

(li])Rl(li]l)RZ (lk']l) Rl(lT'])RZ (l!]);

rae Ry, R, — OuHapHbIe OTHOIIECHHS Ha MHOXecTBe map (i, j):
ORI, jHei=1; LHR,U,jHej=]"

YT06BI IOCTPOHTH HOBOE GasicHoe pemrenne x 2, GyeM yBeIMdIHBaTh KOMIOHEHTY X; j = 0 1o Be-
1)

JIMUMHBI Min xitjt, r1¢ MUHUMYM 6epeTc;1 1o 0a3HCHBIM ImapaM HHUKJia, CTOAIUX Ha YCTHBIX MECTax.

Jliist HoBOro MHOKeCTBa GasucHbIX map ) cocraBmsiercs cuctema (9) U IPOBEPSETCS YCIOBHE OII-
TUMaJIbHOCTH H T.1.

Pemim mpumep 4 MeToA0M IMOTEHITMATIOB.

Marpuia CTOUMOCTEN UMEET BUT

5764
C=\|3432
4365

Bri6epem HauanbHOe B/IP, HaiineHHOE METO10M MUHUMAJIBHOTO 3JIEMEHTA

4010
x®=11001
2100

ba3ucHble KOMITOHEHTEI BBIJACJICHBI )KUPHBIM TCKCTOM.

Caenem nHGOPMAIUIO O CTOMMOCTH M 0a3UCHBIX KOMIIOHEHTaX B OJHY TaOIuUIly

i J s;
1 2 3 4
[ 5 L7 L6 L4
1 4 1 5
[ 3 L4 L3 [ 2|
2 1 1 2
4 3 6 5
3 2 1 3
d; 7 1 1 1
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B nienTpax kieTok ykazaHbl 0a3uCHbIE KOMIOHEHTHI HayanbHOro /1P, B BEpXHHUX MpaBbIX yriax —
CTOMMOCTb. ba3uCHBIM KOMIIOHEHTaM OTBEYAET CUCTEMA ypaBHEHUN

u1+v1=5;u1+v3:6;
Uy +v1 =3, Uy +v,=2;u, =0;
u3+U1:4;U3+U2:3.

Haiinem pemenue cucrembl
u1=2; u2=0; U,3=1; 171=3;172=2; U3=4; 174:2.

3anuimeM B BUIC Ta6J'H/ILII)I, TAc p€UICHUA CUCTEMbBI YKa3aHbI CJIEBA U CBEPXY OT Ta6J'II/IHBI, a 3Ha4de-
HHA Cij —U; — Uj JJIA He0a3MCHBIX Iap yKa3aHbl B HUJKHHUX JICBBIX YIJIaxX.

u; i S;
' 3 2 4 2
[ 5 | L 7 | 6 [ 4 |
2 /T R P 5
f 3 | -’: 0 |
1| 3 4 [ 3 2
0 i) ey RSP ——— S 1 2
[ 2 ] El
4 3 6 5
1 2 1 3
1| 2 |
d; 7 1 1 1

VYcnoBre onTUMaIbHOCTU HE BBIIIOJIHEHO JUIs apsl (2, 3):
Crz3 — Uy — VU3 = —-1<0.

Haiinem nuki, coenunstomuii napy (2, 3) ¢ 6a3ucHbIMU napamMu (KpacHbI MyHKTUPHBII KOHTYD B
TadIuIE):

(2,3)R(2, DR, (1, DR,((A,3)R,(2,3).
Ha yeTHEBIX MecTax [UKJIa KOMIIOHCHTBI pCHICHUSA X(l) PaBHBI 1:
X1 = 1; x13 =1,
MO3TOMY X33 MOKHO YBEJIMYMBATH /10 BEJIMYMHBI, paBHOM 1.

[Tomyuyum cienyrouryro Tabauiy

Ui i Si
3 2 4 2
[ 5 L7 L6 L4
2 5 5
[ 3 L4 L3 [ 2
0 0 1 1 2
1 4 3 6 5 3

54



d; 7 1 1 1
[TepemenHas X3 BbIBe[icHA U3 0asuca, a IEPEMEHHAS X,3 BBEJCHA B HETO.
5000
Hosoe BJIP x®® = 0011 |. Cocraum mis Hero CHUCTEMY YPaBHEHUIA:
2100

u1+v1=5;u2+v4:2;
u2+U1=3;U3+v1=4;u2=0;
uZ+v3=3;U3+v2=3.

Haiinem pemenue cucrembl
u1=2; u2=0; U,3=1; 171=3;172=2; U3=3; 174:2.

3anuuieM B BUjie TaOJIMILIbL, TI€ PELICHUs CUCTEMbI YKa3aHbl CJI€Ba U CBEPXY OT TAOJIUIIbI, & 3HAYCHUS
Cij — U; — Vj Wi HeOA3UCHBIX Iap YKa3aHbl B HUKHUX JIEBBIX YIJIaX.

U; b Si
3 2 3 2
| 5 [ 7 | 6 | 4
2 5 5
3] 1| 0 |
| 3 | 4 | 3 | 2
0 0 1 1 2
2 ]
| 4 [ 3 | 6 | 5
1 2 1 3
2 | 2 ]
d; 7 1 1 1

YcaoBue ONTUMAIbHOCTH BBIIIOJHEHO: IS BCEX He0a3UCHBIX nap crupaBcIJIMBO HEPABCHCTBO Cij -

u; — vj = 0, cnenoBaresbHO x@ _ onrumansHOE pelieHue 3aa4l CTOMMOCTH , Z (x (2)) = 41.

CereBble 3a1auM: 32/1a4a 0 KpaTyaiilleM MyTH; ceTeBoe NJIAHUPOBAHHE
3agaua o KpaTyaiimem myTu

COBOKYITHOCTb HEITyCTOTO MHOKecTBa BepinuH (y3710B) V = {1, ... ,n} u MmHO)ecTBa E ymopsioueH-
HbIX nap (I, ) pasiTHYHBIX BEPUINH HA3bIBACTCS OPUCHMUPOBAHHBIM 2DAPOM.

Vuopsinouennas napa (i, j) € E Ha3bIBaeTCsI 0y20il UIHA OPUEHMUPOBAHHBIM PEOPOM.
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OpueHTupoBaHHbIN Tpad, Kaxaoii ayre (i, j) € E KOTOPOro MOCTaBICHO B COOTBETCTBHE HEOTPHUIIA-
TENLHOE YMCIIO b;j, Ha3bIBaeTCsA cembio. Uncna b;j MOTYT BbIpaXaTh UIMHY, BPEMS, IIPOITYCKHYIO
CIIOCOOHOCTb U T.II.

Byz[eM paccMaTpruBaTh CETU, B KOTOPBIX BEPIIWHA 1- HadanvHas, BEpUIMHA N — KOHEeYHAas, OCTAJIbHBIC
BCPIIHUHBI — NPOMENCYMOUHDbIE.

['oBopsT, uTO BepuIMHA [ npeduiecmseyem BEpUIMHE j, a BEPIIUHA j cledyem 3a BEPUIMHOU [, €CIH
(i,j) €E.

MHOeCTBO BEpIINH, PEIMICCTBYIOIINX BepuinHe i, 0003HaunM P (i):
P(i)={keV|(ki) €E}
MHOKECTBO BEPIIHH, CIICIYIONIHMX 3a BEPIIHHOH {, 0603Haunm D (i):

D) ={eVIij) €E}

[Tytem, BeqymuM U3 BEpUIMHBI i; B BEPLIUHY I, , HA3bIBACTCA YEPEIYIOIIAsAcCs MOCIEeI0BATEIbHOCTD
BEPIIUH U AYT CETH BUAA

il' (il' iZ)I i2: (i2: i3), i3, ey (ik—Zl ik—l)r ik—lr (ik—ll ik)r ikl
B KOTOPO BCE BEPIIUHBI PA3TUYHBI.
KopoTtko 6yaem 0003HauaTh MyTh TakK: i1 = iy = iz = .. = ip_1 = .

JnuHa nyta iq = ip = i3 = ... = ix_q = [ paBHa CyMME JUIMH COCTABJIAIOLIUX €ro Iy
k-1
bilil+1'
l=

[TocnenoBaTebHOCTh BEPIIMH U YT, B KOTOPOM BCE MPOMEKYTOUHBIE BEPIIUHBI PA3IUYHBL, @ i1 =
i}, HA3BIBAETCA YUKTIOM.

B 3anaue o kpamuaviwem nymu Tpedyercs HaATH MyTh MUHUMAJIBHOM JJIMHBI U3 HaYaJbHOU Bep-
LIMHBI B KOHEYHYIO.

AuaroputMm JleHKCTpBI peleHns 3a1a4M 0 KpaTJyaiimeM MyTH

Ha xaxnom mare aaropurMma uMeeTcst MHOXKeCTBO BepiunH W, copepxaiee Bepmuny 1. Kaxnoi
BepiuHe j € V conocraBnsiercst MeTka p(j) — [UTHHA KpaT4yaiiiero MyTH U3 BEpUIMHBI | B BEpLIMHY
J, B KOTOPOM BCE MPOMEXYTOUHbIE BEPIINHBI MpuHaAiexar MHoxecTBy W. Ecnu mist HekoTopoit
BEPIIUHBI j YKA3aHHOTO MyTH HE CYIIECTBYeT, TO P(j) = 0.

Anroput™m paboTaeT MOIIaroBo — Ha KayKJJOM 1Iare «oceuiaeT oOJJHy BEpUINHY U IBITAeTCsl YMEHb-
mate MeTku. PaboTa anroputma 3aBepiaercs, KOraa BCe BEpIIMHBI TOCEIIECHBI.

by, (1,)) € E;

Ilaz 1. Tlonaraem W = {1}, p(j) = { o, (1)) &E

HYCTB rocJje k 1maroB UMeeTcs HEKOTOPOC MHOXKCCTBO W u 3HadYeHHs METOK p(])

Hlae k + 1. Bepmna i € Arg rréw p(j) nobasnsiercs ko MHOXkecTBY W, a must Bepiuus j € D (i)
J

3HAYCHHS METOK [IEPECIHTHIBAIOTCS 110 (hOpMyIIe
p(j) = min[p(j), p(i) + b;; |-
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AJNropuTM 3aKaHYMBaeT paboTy, KOTJa BepIinHa N OyneT BKIIoUeHa BO MHOXKecTBO W.

Kparuaiimuii myts u3 1 B n aiauHOM p(n) BOCCTaHABIMBAETCS CIEAYIOMIAM 00pa30oM: HaXOAUTCS BEP-
mmHa k € P(n) u3 ycnous p(n) = by, + p(k), 3arem Bepmmna s € P(k) u3 ycnosus p(k) =
bg + p(s) uT.1.

IIpumep 5.

Haiitu kparuaiimmii myTh u3 roponaa 1 B ropon 4 st ceTu, n300pakeHHOH Ha puc. 1.

3 ©)
1 » 2 o 4
(B)U @)
© B
3
Pucynok 1

[Taru anropuT™Ma NpOMJLIIOCTPUPOBAaHbI HA pUCyHKE 2. Bepiuinnbl, npuHajuiexammue MHoxecTsy W
Ha KaKJIOM IIare, BhIACICHBI IBETOM. JIJIMHBI AyT yKa3aHbl B CKOOKax. Metku p(j) pacmosioxkeHs
Ha/1 / TIOJ] BEpIINHAMH.

Ha nepsom mare W = {1}, metku p(1) = 0,p(2) = 3,p(3) = 9, p(4) = oo.

Ha BTopom mare npucoenunsiem k W Bepuuny 2 (OHa ciefyeT 3a BepIIMHONW 1 U uMeeT HauMeHb-
mryto Metky) — W = {1, 2} u nepecunThiBacM METKH

p(3) = min[p(3),p(2) + b,3 | =min[6,3 + 3] =6,

p(4) = min[p(4),p(2) + by, | =min[oo,3 + 6] =9.

Ha tperbem mare npucoeaunsiem k W Bepiinny 3 (oHa ciieyeT 3a BEpUIMHONW 2 U UMEET HAUMEHb-
uryto Metky) — W = {1, 2, 3} u mepecuuThiBacM METKH

p(4) = min[p(4),p(3) + b3, | =min[9,6 + 2] =8.

Ha yerBepTom mare mpucoemuusieMm k W BepmuHy 4 (oHa cienyeT 3a BepmuHou 3) — W =
{1, 2,3,4}. Anroput™ 3aKkaH4YHBaET paboTYy.

lar 1. lar 2.
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(3) (6) (3) (6)

1 » 2 » 4 1 » 2 » 4
(3)“(3) (3)(‘)(3)
9 (2) 9) (2)
3 3
9 6
Iar 3. IHar 4.
0 3 8 0 3 8
3) (6) 3) (6)
1 » 2 » 4 1 » 2 » 4
(3)()(3) (3)()(3)
9) (2) 9) (2)
3 3
6 6
Pucynok 2

BoccraHoBUM KpaT4allivi My Th:

u3 ycnosust p(4) = by, + p(k) cnenyer, uto k = 3, T.k. 8 = (2) + 6;
u3 ycnosust p(3) = bgs + p(s) cnenyer, uro s = 2, T.K. 6 = (3) + 3;
u3 ycnosus p(2) = b, + p(r) cnenyer, utor = 1, .x. 3 = (3) + 0.
Kparuaiimmi nyte 1 - 2 - 3 - 4.

CeTeBoe NIaHMPOBaHHUE

Mertonsl cemesoco nianuposaHud VCIOJB3YIOT IIPpHU OpraHu3alun pa60T Haa pa3jIMYHbIMU ITPOCK-
TaMH, TaAKUMH KaK HHBCCTULIMOHHBIC ITPOCKTHI, KOMIIJICKCHBIC HAYYHBIC UCCIICAOBAHUSA U T.II.

BBeJIeM OCHOBHBIC ITOHATUA U OIPEICIICHUA.

T'oBopsrt, uto pabdora k nenocpedcmeenno npeduecmeyem padbote [, eciim B MOMEHT 3aBEPIICHHUS
paboThl k 1, BO3MOXXHO, HEKOTOPBIX APYTHX PadOT MOKET HaYaThCs BHITOJIHEHHE PaOoTHI .

HavansHas nHpOpMAIIHs 0 TPOEKTe 3a7aeTcs epeyHeM paboT, X MPOJOHKUTETFHOCTRIO U OUepe/i-
HOCTBIO BBITOJTHEHUS (U1 KaXJA0W pabOTHI JOKHO OBITh yKa3aHO, KAKUM padoTaM OHa TMpejiie-
CTBYET).
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Cemesoti epagux — ceTb 0e3 IUKIOB cO MHOXKecTBOM Bepiuut V = {1, ... ,n} u MmHO)ecTBOM AyT E,
B KOTOPOM HampaBJIeHUE TYTH COOTBETCTBYET paboTaM, a BEPIIUHBI — COOBITUSM, COCTOSIIUM B 3a-
BEPILICHUU HEKOTOPBIX paboT; Kaxaoit ayre (i,j) comocraBiieHa MPOJOIKUTEIBHOCTD €€ BBIOTHE-
HUA L.

CereBoit I‘pa(bI/IK HCIIOJIB3YIOT AJIA HAIJIIAHOCTH IIPCACTAaBJICHUA IIPOCKTA.

B cereBoM rpaduke BbIACIAIOT HA4adbHYIO BEPIIMHY 1, COOTBETCTBYIONIYIO MOMEHTY Hadaja BCEX
paboT npoexTa, U KOHEUHYIO BEPUIMHY 71, COOTBETCTBYIOIIYI0O MOMEHTY OKOHYAaHUS BCeX padoT Ipo-
€KTa. B HAYaJbHYIO BEPLIMHY IYTH HE MOTYT BXOAUTb, U3 KOHEYHON — HE MOTYT BBIXOAUTH. [pyrue
BEPIIHUHBI UMEIOT KaK BXOJSIINE, TaK U BBIXOSIINE TyTd; padOThl, BEIXOAAIIUE U3 HEKOTOPO Bep-
IIMHBI, HE MOTYT Ha4aThCs paHBIIE, YEM 3aBEPIIATCS BCE paOOThI, BXOISAIINE B 3Ty BEPIIUHY.

Ecnu HexoTopbie paboThI BBITOIHSIIOTCS OJHOBPEMEHHO, TO BO3HUKAET MYJIbTUTPAd — B MYJbTH-
rpade Be BEpIINHBI MOTYT OBITh COCMHEHBI HECKOJIBKMMHU JyraMu, a He OqHOH. UTOObI MOTy4YnuTh
OOBIYHBII OPHEHTUPOBAHHBIH Tpad, Ha KaX 101 ayre BBOAAT COOBITHE U (PUKTUBHYIO pabOTy HYJIEBOU
IPOJIOJKUTETBHOCTH.

Bepmmnam npucBauBatotcst paneu. HauanbHas BepmnHa - BepmnHa panra 0. Bepmmnam 1 panra,
IIPEIUIECTBYIOT TOJIBKO BEPIIMHBI HYJIEBOIO paHra. BepuimHam -ro paHra npeaiiecTByIOT TOJIBKO
BEPIIMHBI paHra He Bbime k — 1.

JInst onpenenieHnsi paHroB BEPILIMH CETEBOTro rpaduka MCHOIb3YeTcss MOIU(PHIMPOBAHHBIA AJro-
put™ JleiikeTpsl, MOANGMUIIMPOBAHHBIN JUIS MOUCKA JJIMH MaKCUMAJIbHBIX MyTel U3 BepIIuHbBI 1 B
mo0yro BepuInHy j € V.

1, (1,j) €E;

Illaz . Tlomaraem W = {1}, ) = { .
[Tyctpb nociie k maroB uMeeTcst HeKOTopoe MHOXecTBO W 1 3HaueHust MeTok p(j).

Ilaz k + 1. Bepmmna i € Arg max p(j) nobasmsiercst ko MHOKecTBY W, a st Bepiuus j € D (i)
j

3HAYCHHS METOK [IEPECIHTHIBAIOTCS 110 (hOpMyIIe
p(j) = max|p(j), p(i) + b;; |-

Anroput™ 3akaHuMBaeT paboTy, koraa MHOkecTBO W coBmaneT co MHoxkecTBOM V. Toroseie 3Ha-
4yeHHst MeTOK P(j) OnpenensroT paHrd BEpILIHH.

[To oxoHYaHuU pabOTHI AITOPUTMA BEPIIMHBI IEPEHYMEPOBBIBAIOT CIIEAYIOIIUM 00pa30M: BEPIIMHAM
1-ro panra mpucBauBarOT HOMEpa 2, ... , [; BepmmHam 2-ro panra — Homepa [+ 1, ... ,Ss ©u T.o.; n —
HOMep KOHEeUHOH BepuriuHbl. CeTeBoi rpaduk mpy ATOM HA3bIBAIOT HPAGUILHO NPOHYMEPOBAHHBIM.

JUnuHOM myTH ceTeBoro rpaduka U3 BepIIvHbl 1 B BEpIINHY j Ha3bIBAETCS CyMMa MPOJIODKUTEIBHO-
CTel COCTaBIISAIOLINX ero padorT.

Jlnist ompenenenyst MUHMMAIbHOTO BPEMEHH tj OCYIIECTBIIEHUS COOBITHS J, HCIIOJIB3YETCS AJITOPUTM
®opaa (mpuMeHseTcs AJIs IPaBUIIbHO MPOHYMEPOBAHHOT'O CETEBOT0 TpaduKa).

Jist Bepuinn 1-ro panra t; =ty ;.

[TycTh HaliZIeHBI BEIMYUHBI t; JIJIs BCEX BEPIIWH [ paHTra He Boine k — 1. Toraa ans BepIivHbI paHTa
k nmeem

t; = max(t; +¢t;;).
b iep(OM " y)
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B pe3ynbTraTe At KOHEUHON BEPIIMHBI 1 HAXOUM BEITUUYUHY t,, — Kpumuueckoe pems npoekmad.
[1yTb AnuHOM t,,, BeAyUuii U3 Ha4aaIbHOW BEPLINHBI B KOHEUHYIO, HA3BIBACTCS KPUMUYECKUM NYMEM.

AJITOPUTM HAXOKIEHHs KPUTHYECKOI0 MYTH: IBUrasiCh U3 BEPIIUHBI N, HATH Bepmuy S € P(n)
U3 YCIoBHSA t, = ts + t,; 3aTeM Haiitu Bepiuny [ € P(s) u3 yciaoBus t, = t; + t;g ¥ T.1I.

Maxkcumanvrvim épemenem T; coOBITHS | HAa3bIBAETCS HAHMOOJBIIEE BPEMS €T0 OCYILECTBICHUS, IPH
KOTOPOM NPOEKT MOXHO BBIIOJIHUTH 3a KPUTUYECKOE BpeMS ty,.

AJIropuT™M HaxoxxaeHus T;:
T, =t,.
[Tycte onpenenens! uucna Ty, Ty —1, -.. , Ty, TOTAQ

T; = min (T; — t;;).
L jepN ”)
Benuuuna T; — t; — t;; Ha3BIBAETCS NOTHIM pe3epeom épement paboThl (I, j) — MAKCUMAIIBLHO BO3-

MOKHO€ YBCINYCHHUC IIPOIAOJIZKUTCIIBHOCTU pa6OTBI (l,]) oe3 YBCIMUYCHUS ITPOAOJIKUTCIIbHOCTU BbI-
IIOJIHCHHUA BCCI'O ITPOCKTA.

C60000HbII pe3eps epemenl (tj -t —t j) — MaKCHMaJbHO BO3MOXKHOE€ YBEIUYEHHE IPOJOIIKH-
TensHOCTH PaboThl (i,)), IPH KOTOPOM MOXKHO Ha4aTh BCE pabOTHI, BBIXOISIIME U3 BEPIIUHBI | B
HauboJsiee paHHee BpeMsl.

He3zasucumuiii pezeps epemenu maX[O, ti—Ti— ¢ j] — MAaKCHUMaJIbHO BO3MOKHOE YBEJIMYEHUE IPO-
JOIDKUTEIBHOCTH paboThI (I, j), HE BIUSIOIICE HA PE3ePB BPEMEHH APYTruX pador.

Ipumep 6.

B tabaune 1. 3agana uapopmanus o paboTax, HECOOXOIUMBIX JIJIsl CO3aHus (PUPMBI.

Tabnuna 1.
HanveroBanye paboTs! Henocpencreenno npemmre- | [TpogomKuTeTsHOCTH BBITION-
CTByeT paboTam HEeHMUs, MecC.
1. ITox6op akuroHepoB 3,4 4
2. Ilonck moMenieHus 56 5
3. BHOCHI akIIMOHEPOB 56 3
4. JInnensupoBaHue 7 4
5. Perucrpanus 7 3
6. O6opynoBanue oduca — 6
7. HaeM paOOTHUKOB — 2

ITocTpoum cereBoii rpauk, HaUMHAs C KOHEYHOI BepIInHEI (puc.3-7). B KoHeUHy!0 BepIIMHY BXO-
IAT paboThl 6 ¥ 7, T.K. OHU He MPeJIIecTBYIOT HUKaKUM JAPYTUM paboTaM.
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K

Pucynox 3

Pabote 7 npenmecTByroT paboThi 4 1 5.

Pucynox 4

Paboram 5 u 6 npeauecTByOT padboThl 2 U 3.

\ 4

6
Pucynoxk 5
Pa6oram 3 u 4 npeniectByet padota 1.
1 4
3
2 )
A 4
6
Pucynox 6
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PaboTsr 1 1 2 BRIXOIAT U3 HAYAJIBLHON BEPIIMHBI, T.K. UM He MPeAIIeCTBYIOT HUKaKHuEe PaOOTHI.

1 4

A 4
A 4

\ 4

6

Pucynok 7

Kaxnoli ayre npunuiuem JUIMHY 1 U OoNpeAenuM paHTd BEPIIMH B COOTBETCTBUM C aJTOPUTMOM
JleWkeTpol (paHru OyZeM 3aluchIBaTh PSAAOM C BEPIIMHAMU) — IIIATH aJITOPUTMA ITOKa3aHbl Ha PHC. 8-
12.

0 1 0
1 R 1 R
1
1 ! 1 I
1
1 0
Pucynok 8
0 1 2
1 R 1 R
1
1 ! 1 I
1
2 0
Pucynox 9
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1 R 1 R
1
1 ! 1 v .
1
2 3
Pucynox 10
0 1 3
1 R 1 R
1
1 ] 1 v '
1
2 4
Pucynox 11
0 1 3
1 R 1 R
1
1 ! 1 v .
1
2 4
Pucynox 12

Tenepr npoHymMepyeM BepIIMHBI, coryiacHo paHram. Ha pucynke 13 nmoka3aH nony4uBIIniics cere-
BOM rpaduk (Ha Ayrax ykazaHbl HOMepa paboT, a B CKOOKaxX MX MPOJIOJIKUTEIBHOCTh B MecALaX).

1 1(4) ]2 4(4) ] 4
2(5) 3(3)‘ 53 | 7(2)
3 o O
6(6)
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Pucynok 13
Jlanee HaiiieM BCe BBEJCHHbBIE XapaKTEPUCTUKH MIPOEKTA.
MunumanbsHoe BpeMs t; OCYIECTBIEHUS COOBITHA j:
t;=0;t,=0+4=4; t;=max[0+5; 4+3]=7;
t, =max[4+4; 7+ 3] =10; ts =max[10+2; 7+ 6] = 13.
Makcumarnbnoe Bpems T coObITHA j:
Ts =t =13; T, =T5 —tys =13 -2 =11,
T3 = min[T, — t34; Ts — t35] = min[11 —3; 13 — 6] = 7;
T, = min[T3 — ty3; Ty — ty,] = min[7 — 3; 11 — 4] = 4;
Ty = min[T, — ty,; T3 — ty3] = min[4 —4; 7 —5] = 0.

Ha pucynxke 14 napsi t;, T; ykazansl HajJ (MJIM 10]1) BEPIIMHAMH.

0,0 4,4 10,11
N ERCHPECED
25) 3(3)‘ 53 | 7(2)
3 o 5
7.7 °® 13,13
Pucyrok 14

Kputnueckuii nyts 1 — 2 —» 3 — 5. Kputnueckoe BpeMs BBIIIOJHEHHsI BCEro npoekra — 13
MecsieB. [lomublil pe3eps BpemeHu paboTh (2, 4) paBeH 3 mecsia. [lonHbiii pezeps paboTsr (3, 4)
paseH | mecs1. CBoOOAHBIHN pe3epBbl paboThI (2, 4) paBeH 2 Mecsana. HezaBucumslii pesepBsl pa-
00THI (2, 4) paBeH 2 mMecs1ia.

Camocmosmenvuasn paboma Ne 9

Tema: TloaroroBka K ’x3aMeHy 1o Teme: CrienuaibHbIe IJIaBbl MATEMATHKU

Llenw:

— 0TpabOTKa HABBIKA PEIICHUS TPAKTUYECKUX 3a]1a4.

— IOJIOTOBKA K BBINTOJHEHHIO 9K3aMESHAIIHOHHOTO 3aaHHs.

H3yyenue numepamypHuix u 31€KMpPOHHBIX UCHOYHUKOS.

- CnenuanbHbIE TJIaBBI MATEMATHKH.

Ilpakmuuecxoe 3a0anue. BeimonHenue 3aqanus Ha Temy " CrienpaibHbIe TJIaBbl MaTEMa-

TUKA '

Camocmoamenvnan paboma Ne 10,11
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Tema: TloaroToBka K mpakTHUYeCKUM 3aHITUAM: MH(OpMaLIMOHHBIE TEXHOJIOTUH, U3MEHUB-
e Mup. YTpapisioniie MEXaHU3Mbl. Y MHbIE TOPO/Ia U TPOU3BOACTBA. [loAroTOBKA K MpaKkTHyie-
cKkuM 3aHATusAM: MH}opMalinoHHbIe U yIpaBisiionire TexHoiaoruu. [Ipumepsl pacipeeieHHbIX HH-
(hopMaIMOHHO-YITPABJISTFOIINX CHCTEM.

Llenv:

— 0TpabOTKa HaBBIKA PEIICHUS MPAKTHUYECKUX 3a71ad.

— MOJTrOTOBKA K BBITIOJHEHHIO 9K3aMEHAIIMOHHOTO 3aJaHHsl.

H3yuenue numepamypHuix u 31€KMPOHHBIX UCIOYHUKOS.!

1. IIpocmoTp BuacOMaTEpHUaia Kypca.

2. [IpouTeHue TEKCTOBOTO MaTepuaia.

3. BbInoaHeHre HHTEPAKTUBHBIX YIPAKHEHUI.

3. BeimonHeHWe 1oMantHux padoT.

s noctyna K MHTEPAaKTUBHOMY KYpPCY M Y4acTHSl B OOCYKIACHUSAX MOXHO HCIOJIb30BAThH
cmaptdoH, ianmerHbii [1K, HOoyTOyk mnm HacToNbHBIH KOoMIbIOTep. OMHAKO TSI TIPOXOXKICHUS
yrnpaxxHeHui ¢ ucrnonp3oBanuem Packet Tracer, a Takke caayl KOHTPOJIBHBIX pabOT U 3a4eTa peKo-
MEHYETCS UCIOIb30BaTh HACTOJIbHBIN KOMITBIOTED.

WHCTpyKIMs 10 HABUTAMM IO MaTepuaiaM Kypca pa3MmenieHa Ha https://static-course-
assets.s3.amazonaws.com/loE11/RU/course/help/help2/index.html

HHTepakTUBHBIE MaTEpHAJIbl Kypca IOMOTYT Pa3BUTh HaBBIKH, C IOMOIIBIO KOTOPBIX BbI CMO-
KeTe:

- OOBSICHATH MAaCIITA0BbI BIUSHUS, OKa3biBaeMoro BeceoOwemumtoniim MHTEpHETOM;

- OOBSICHUTH NMPUHLHUIIBI B3aUMOJICHCTBUS MEXAY JIOIbMH, MPOIECCAMH, TaHHBIMU U
BEIaMH, B Pe3yJIbTaTe KOTOPBIX Gopmupyercs Beceoobemimronuii IHTEpHET;

- BBITIOJTHUTH HACTPOMKY CETEBBIX YCTPOMCTB M MPUIIOKEHUH [Tl OJACPKKHU 3a1aHHOM
peanuzauuu BeceoOwemmmomero Mutepuera;

- OO0BSICHUTH MPEUMYIIECTBA U HeqocTaTku Beeobbemimtomiero MurepHera;

- OOBSICHUTH TPOIIECCHl MOJICITMPOBAHUS M HCIIBITAHUS Ha MPOTOTUIE B cpee BeeoOn-
emunotiero MuTepHera.

Uto0bI IPOBEPUTH, HACKOJIBKO BaM yJaJIOCh OCBOHTH ITOHSTHS, OITMCHIBAEMBIE B pAMKAX 3TOTO
Kypca, B KOHIIE Ka)/I0H IJ1aBbl MPEeyCMOTPEHa KOHTPOJIbHAas paboTa.

KonTponbHast paboTa coaepKuT BOIPOCHI [0 MaTepualy TEKYILIEH I1aBbl U NpeJHa3HAuEeHa
Ui OTpabOTKU MPONHAEHHOrO MaTepuana. Y Bac OyJeT HECKOJIbKO MOMBITOK HAMHCAHMS 3TOH pa-
60T1hl1. [TomyueHHas olieHKa He OYJeT BHICTaBIISITHCS B BEIOMOCTb.

B pamkax momariirHeit paboThl peasaraeTcsi BHIMOIHUTh HECKOIbKO TUIIOB 3aaHuii. B Heko-
TOPBIX BUJIAX 3aJaHUN JOMYCKAeTCsl IPUCBOEHUE OAJUIOB 3a YACTUYHO IPABUIIbHBIE OTBETHI B LIETSAX
MOOUIPEHUS U CTUMYIHUPOBaHus ydamuxcs. OOpaTuTe BHUMaHHE, YTO B 3aJaHUSX C HECKOIBKHUMHU
OTBETaMH OaJlJIbl MOTYT BBIYMTATHCS, €CJIN OBLIN BHIOpAaHbI HENIPaBUIIbHBIE OTBETHI.

B HeKkoTOpBIX TOMAIIHUX paboTaX MOTYT BCTPETUTHCS BOMPOCHI, TpeOyrolue oTBeTa B hopme
KpaTkoro 3cce. [1oo0HbIe BOIPOCH! HYKHBI JIJIsl TOTO, YTOOBI yJalluecss MOTJIM OLIEHUTh YPOBEHb
CBOMX 3HAHMM U OCBEXKUTh MPONAEHHBIM MaTepual B maMaTh. OTBETHI B paMKaxX TaKWUX 3aJJaHU HE
olleHUBaIOTCS. [IJ11 caMOCTOSATENbHON OLIEHKH MTPUBOJISATCS IPUMEPBI BO3MOXKHBIX OTBETOB.

[To 3aBepuieHnn TomaliHel paboThl yJaluMcsl MOXKeET ObITh IPE/ICTaBIeHa OOpaTHas CBsI3b
10 HEKOTOPBIM IMyHKTaM. B paMkax oOpaTHOM CBSI3M yKa3bIBAIOTCS UCTOYHUKHU B yUEOHBIX MaTepHa-
nax. Hanpumep, «CMm. Temy 1.2.3» o3Havaer, yTo B JaHHOM 3aJlaHMM MCIIOJb3YIOTCS MaTepUalIbl
riassel 1, pa3nena 2, Temsl 3.

Bce nomarraue paboThl U yripaKHEeHHS JOCTYIHBI B pazaene "Mooyau' 31eKTpOHHOTO Kypca
Kypca. B BBogHOI1 Ti1aBe qoctymnHa cebuika «IIpeaBapurenbHbiid onpoc». Onpoc COAEpKUT 6 MyHK-
TOB; €r0 3aM0JIHEHHE HE JJOJDKHO 3aHATh Oosiee 5 MUHYT.

Camocmoamenvnasn paboma Ne 12

Tema: 1loaroToBKa K 9K3aMCHY II0 TCME: KOMHLIOTepHBIe, CCTCBBLIC U I/IH(I)OpMaI_II/IOHHBIe
TEXHOJIOTUH

Lenw:
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— 0Tpa0OTKa HaBBIKA PEIICHUS MTPAKTUYECKHUX 3a]1a4.
— IOJIrOTOBKA K BBINTOJHEHHIO SK3aMEHAIIMOHHOTO 3aaHHs.
H3yuenue rtumepamypHulx u 21eKMpPOHHBIX UCTMOYHUKOS.!
- KomnsloTepHble, ceTeBble 1 HH(POPMAIIMOHHBIC TEXHOJIOTHH.
Ilpaxmuueckoe 3a0anue. BoinonHeHue 3a1anus Ha Temy " KoMIbroTepHbIe, CETEBBIE U MH-
(dbopMaIMoHHbIE TEXHOJIOTHUHN "

Camocmosmenvnasn paooma Ne 13,14

Tema: IloaroroBka K MpakTUUYECKUM 3aHATHAM: Hayka u ee poiib B pa3BUTHH OOIIECTBA.
Opranuzanus Hay4HO-HUCCIIe0BaTeNbCKOM paboThl. Hayunoe nccnenoBanue u ero sransl. [loaro-
TOBKA K MPAKTUYECKUM 3aHATHAM: METo/ CUCTEMHOTr0 aHajin3a 00bEKTOB U MPEIMETOB HCCIeA0Ba-
HUS ¥ METOJMKH €ro MpuMeHeHusl. MeTtouka paboThl HaJl pyKOIHCHIO UCCIIEA0BAaHUS, 0COOCHHO-
CTH MOATOTOBKH U 0(OPMIICHUS
3aganue CocraBieHHe COIepKaHNUSI HAYYHO-HCCIIEA0BATEIbCKOM paboThl, COTIACHO TPEOOBAHUSM,
npeabsBiIsieMbIM K otdery no HHUP
Onucanue: 110 ipeyoxKeHHOM TeMe AUCCEPTALIMOHHOTO UCCIIe0BaHMs C(HOPMYIUPOBATH 1IEJIU U 3a-
naun uccienoBanus. CocTaBUTh COJIEp/KaHUE HAYyYHO-UCCIIE0BATENbCKON pabOThI, COrNIACHO Tpe-
O0BaHUAM, IpeabIBIsIeMbIM K oTueTy o HUP.
3aganue: [lonroroBka pedepaTUBHOrO OTUYETA
Onucanue: B paMmkax npoBeeHHsI HAYYHO-HCCIIEI0BATENBCKON PadOThI, ¢ TIOMOIIBIO AIIEKTPOHHOMH
0a3bl (henepaabHOr0 MHCTUTYTA MATEHTHONM COOCTBEHHOCTH, MO KJIFOUEBHIM CIIOBaM, NMPOBECTH Ia-
TEHTHBIHN MOUCK, 0POPMUTH pedepaTUBHBIN OTYET.
3ananue: [Ipeacrapienue aurepaTypHOro o03opa myOauKaiuii o TeMe HayqHO-UCCIIEI0BaTEb-
CKO# paboThI
Onucanue:  IlpoBecTu nuTepaTypHBId 0030p MyONIMKAIMKA MO TeME HAYYHO-HCCIIEI0BATEIbCKON
paboTsl (auccepraunoHHON padboThl). CocTaBUTH peepaTUBHBIN OTUET.
3aganue: MeTo CHCTEMHOTO aHalu3a 00BEKTOB U MPEAMETOB UCCIICJOBAHMS U METOJIUKH €T0
MIPUMEHEHUS
Onucanue:  IlpoBecTr CUCTEMHBIN aHAIN3 OOBEKTOB U MPEAMETOB HcciaeaoBanusa. CoCcTaBUTh OT-
9er.
3ananme: CocraBieHue NpoeKTa aBTopedepara AUCCepPTAMOHHON pabOThI
Onucanue:  COCTaBUTH MPOEKT aBTOpedepara quccepTaIMOHHON pabOThI, C YKa3aHUEM TPe/I-
MeTa 1 00bEKTa UCCIIEeIOBaHM, HAYYHOI HOBU3HBI M MPAKTUYECKOM 3HAUMMOCTH, KPATKOTO COAEp-
YKaHUsI TUCCePTAlMOHHON paboThI MO TIaBaM.

Camocmoamenvnan paboma Ne 15

Tema: HOI[FOTOBKa K 3a4€Ty I10 TEME: Teopm{ H MMPaKTUKa MHKCHCPHOI'O UCCIICIOBaHUA

Llenw:

— 0TpabOTKa HaBBIKA PEIICHUS TPAKTUYECKUX 3a]1a4.

— MOATOTOBKA K BBIMOJIHEHHUIO 3a4E€THOTO 3a/I1aHMSI.

H3yuenue numepamypHuix u 31eKMPOHHBIX UCHOYHUKOS!

- Teopust 1 MpaKTUKA UHKEHEPHOTO UCCIIEI0BAHUS

Ilpakmuuecxoe 3a0anue. BeimonHenue 3aganuii mo teme ' Teopus u mpakTUKa HHXEHEP-
HOTO HccnenoBanus”. OTBETHI Ha BOIPOCHI.

CamocrosiTesibHas padoTa Kak BaskHeiimas ¢opma ydeOHOro nmpoiecca

CamocrtosaTenbHass pabota - maHupyemas ydeOHas, ydeOHO-UCCIeqoBaTEIbCKas,
HAy4YHO-UCCIIEI0BATEIbCKAst pad0Ta CTY/ICHTOB, BHITIOIHsAEMAsi BO BHEAYAUTOPHOE (ayIUTOP-
HOE) BpeMsl 10 3aJlaHUI0 M NPU METOJAMYECKOM PYKOBOJICTBE IMperoaaBareis, HO 0e3 ero
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HEMOCPEJCTBEHHOr0 y4yacTust (IIpU YaCTUYHOM HEMOCPEICTBEHHOM YYacTHH ITPerojaBaTes,
OCTaBJISOIIEM BEIYIIIYIO POJIb 32 Pa0OTOM CTYAEHTOB).

CamocTtostensHas paboTta cTyaeHToB B BY3e siBnsieTcss BaXXHBIM BUAOM Y4eOHOU U
HAy4YHOU AesTeNbHOCTH cTyaeHTa. CaMocTodTenpHas paboTa CTy/IeHTOB UTpaeT 3HAUUTEI b-
HYIO POJIb B PEUTHUHIOBOM TexHoJoruu o0yuyenusi. denepanbubiM ['ocynapcTBeHHBIM 00pa-
30BaTeIbHBIM CTAaHAAPTOM IMpEeyCcMaTpUBAETCs, Kak mpaBuio, S0 % dacoB u3 oOuieit Tpyno-
E€MKOCTHU JUCHUILIMHBI Ha CaMOCTOSITENbHYIO0 padboTy ctyneHToB (nanee CPC). B cBszu ¢
sTuM, oOydyeHue B BY3e Bkitouaer B ce0s JBe, MPaKTUUECKH OJIMHAKOBBIC 110 00bEMY U B3a-
MMOBJIMSHUIO YacTU - Mpollecca o0yueHus W mpoiecca camooOydeHus. [lortomy CPC
JOJDKHA cTaTh 3 ()EKTUBHON U LieJeHaNpaBIeHHON padoToil cTyAeHTa.

Konueniuet MogepHu3anu pocCUUCKOro o0pa3oBaHusl OMpPeIeIEHbl OCHOBHBIE 3a-
a4 poeCCUOHATBHOTO 00pa30BaHUsl - «IOATOTOBKA KBAIM(UIIMPOBAHHOIO paOOTHUKA
COOTBETCTBYIOIIETO YPOBHS M MPOQUIIsi, KOHKYPEHTOCIIOCOOHOTO Ha PHIHKE TpPy/Aa, KOMIIe-
TEHTHOT'0, OTBETCTBEHHOT0, CBOOOIHO BJIAJICIOIIEr0 CBOEH Mpodeccreid 1 OpueHTUPOBAHHO-
TO B CMEXHBIX 00JIACTAX ACSITEIHOCTH, CIOCOOHOTO K () PEeKTUBHOM paboTe Mo creruaib-
HOCTH Ha YPOBHE MUPOBBIX CTaH/IaPTOB, TOTOBOTO K MOCTOSIHHOMY MPO(hecCHOHATIEHOMY PO-
CTY, COLIMATLHON U MPOQeCCHOHATHLHON MOOUIBHOCTH.

Pemenne 3Tux 3aa4 HEBO3MOXKHO 0€3 MOBBIIICHUS POJIU CAMOCTOSTEIHHONU PabOThI
CTYJICHTOB HaJl y4eOHBIM MaTe€pUajoM, YCUJIICHUS OTBETCTBEHHOCTH MPEToIaBaTesiel 3a pas-
BUTHE HAaBBIKOB CAMOCTOSITEIIbHON pabOThI, 38 CTUMYJIHPOBAHUE TPOPECCHOHATBLHOTO POCTA
CTYJICHTOB, BOCIIUTAHUE TBOPUECKOM aKTUBHOCTU U UHUIIUATUBEI.

K coBpemenHOMYy crienManucTy 00IIeCTBO MPEABIBISIET JOCTATOUYHO IITUPOKHUH TIepe-
YeHb TPeOOBAHUMN, CPEIU KOTOPHIX HEMAIOBAXKHOE 3HAUCHUE UMEET HAJIMYUE Y BHIMTYCKHUKOB
OTIPEICTICHHBIX CIIOCOOHOCTEN M YMEHHUS CaMOCTOSITEIbHO JOOBIBATh 3HAHUS U3 PA3IUYHBIX
HMCTOYHUKOB, CUCTEMATH3UPOBATh MOJYYCHHYIO WH(OPMAIIHIO, TaBAaTh OLIEHKY KOHKPETHOM
¢dbunaHcoBoi cuTyanuu. opMUpOBaHUE TAKOTO YMEHUS MPOUCXOAUT B TEUCHUE BCETO MEpHU-
oJla 00y4YeHHs Yepe3 yuacTue CTYJICHTOB B MPAKTHUECKHUX 3aHSATHUSX, BHITIOJIHEHNE KOHTPOJIb-
HBIX 3aJ]aHU W TECTOB, HAMKMCAHUE KYPCOBBIX M BBIMTYCKHBIX KBaJIU(DHUKAIMOHHBIX PabOT.
[Tpu 5TOM camocTosiTeIbHAs paboTa CTYJEHTOB UTPAET PEUIAIOIIYIO POJIb B X0J1€ BCETO yueo-
HOTO Ipoliecca.

DopMBI CAMOCTOSITEBLHOM PabOTHI CTYJIEHTOB pa3HO0Opa3Hbl. OHU BKIIIOYAIOT B

ceost:

- U3YyYCHHE U CUCTEMaTH3aIMI0 OHUIIHATBHBIX TOCYAAPCTBEHHBIX JOKYMEHTOB - 3aKOHOB,
MOCTaHOBJICHUH, YKa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX MAaTEPHAJIOB C
UCIIOJIb30BaHNEM HWH(OPMAIIMOHHO-TIOMCKOBBIX cucteM «KoHcympTanT-mTIOC», «l'a-
paHT», ro6ansHoM cetn «HTEpHETY;

- u3y4yeHHe y4eOHOHM, HAayYHOW M METOJUYECKOU JUTepaTyphbl, MaTepHAIOB TIEPUOIUYC-
CKUX W3JIaHUH C PUBIICYCHUEM DIICKTPOHHBIX CPEICTB OPHUIIHATIBHOMN, CTATUCTHYECKOH,
NepUoINYecKOr U Hay4HOI nH(popmanuu;

- TMOATOTOBKY JIOKJIAJOB U pedepaToB, HAITMCAHNE KYPCOBBIX U BBIITYCKHBIX KBaJIH(UKa-
IIMOHHBIX padoT;

- ydactue B paboTe CTyJeHYeCKUX KOH(epeHUUH, KOMIUIEKCHBIX HAYYHBIX UCCIIEA0-
BAHMSIX.

CamocTosTenpHas paboTa NpuoOIIaeT CTyIEHTOB K HAYYHOMY TBOPYECTBY, IIOUCKY U
PEIICHUIO aKTYaJbHBIX COBPEMEHHBIX MPOOIIEM.
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2. llesn u ocHoBHBIE 3a1aun CPC

Benymas nens opranuszanuu 1 ocyiectsienus CPC nomkHa coBIaaaTth ¢ LEIbo 00y-
YeHHUs CTY/AEHTA - MOATOTOBKOM clieruanucTa u 0akajgaBpa ¢ BeICIIUM oOpa3oBaHueM. [Ipu
opranuzanuu CPC BaKHBIM U HEOOXOIMMBIM YCIIOBUEM CTAHOBSITCS (POPMUPOBAHHE YMEHUS
CaMOCTOSITENIbHON pabOThI AJisl MPUOOPETEHHS 3HAHUN, HABBIKOB U BO3MOKHOCTH OpraHH3a-
1Y y4eOHOU U HAyYHOU EATEIbHOCTH.

Llenpo camocTOSATENBHON pabOThl CTYACHTOB SIBIISIETCS OBJAJEHUE (PyHIaMEHTaIIb-
HBIMH 3HaHUSAMH, TPOPECCUOHATIBHBIMA YMEHUSAMH U HABBIKAMU JEATEIBHOCTH 10 IPODUITIO,
OIIBITOM TBOPYECKOH, NCCIIEN0BATENBCKOM AesiTenbHOCTH. CamocTosTeNbHAs paboTa CTyIeH-
TOB CIIOCOOCTBYET Pa3BUTHUIO CAMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH,
TBOPYECKOTO MOJIX0/[a K PEIIEHUI0 IPobeM yuyeOHOro U npoheCCHOHAIBHOTO YPOBHS.

Samauamu CPC asnsgrorcs:

- CHCTEMAaTH3allMs U 3aKPEIUICHUE IOJYYEHHBIX TEOPETUYECKUX 3HAHUN U NpaKTH4e-
CKHUX YMEHUH CTYJIEHTOB;

- yriay0OJieHue U paclIupeHue TEOPETUUECKUX 3HAHUI;

- (opmupoBaHHE YMEHUI UCTI0IH30BATh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO JIOKY-
MEHTAIUIO U CHEIHAIBbHYIO JUTEPATYPY;

- pa3BUTHE IO3HABATENBHBIX CIOCOOHOCTEW M AKTUBHOCTU CTYJIEHTOB: TBOPYECKOM
MHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

- (opmMupoBaHUE CAMOCTOSTEIILHOCTH MBIILJIEHUS, CIIOCOOHOCTEHN K CAaMOpa3BUTHIO, Ca-
MOCOBEPLIEHCTBOBAHUIO U CaMOpeaIn3aluy;

- pa3BUTHE HUCCIEN0BATEIBCKUX YMEHUN;

- HCHOJb30BaHME MaTepHaja, COOPaHHOTO M MOJIYYEHHOT'O B XOJI€ CaMOCTOSITEIbHBIX
3aHATUHN HAa CEMHHApax, Ha MPAKTUYECKUX U TAOOPATOPHBIX 3aHATHUSAX, IPU HAITMCAHUU
KYPCOBBIX U BBITYCKHON KBaJIM()UKALMOHHON padoT, 171 3¢ (HEeKTUBHOM MOATOTOBKU
K UTOTOBBIM 3a4€TaM U 3K3aMEHaM.

3. Buabl caMoCTOATEIbHOM PadoThI

B o0pa3zoBaTensHOM mpoliecce BBICHIETO TPO(ECCHOHAIBHOTO 00pa3oBaTEIbLHOTO
YUpEXKJICHUS BBIICISETCS JIBA BHUJIa CAMOCTOSITCIIBHON PabOThI - ayIMTOPHAs, IO PYKOBO/I-
CTBOM TIperojiaBaTelis, U BHeayAuTopHas. TecHas B3aMMOCBS3b ATHUX BHIOB paboOT mpemy-
cmatpuBaet nuddepeHuanuio u 3pEGEeKTUBHOCTh PE3YIbTATOB €€ BBHIMOTHEHHS U 3aBUCUT
OT OpTaHU3aIlNH, COJIEPKAHUS, JIOTUKH Yy4eOHOTo Tporiecca (MeXIPeIMETHBIX CBSI3EH, mep-
CIEKTUBHBIX 3HAHUH U JIp.):

AynutopHasi caMOCTOSTeNbHasl padoTa MO JUCITUTUIMHE BBITIONHSAETCS Ha Y4eOHBIX 3a-
HSTHUSX TI0]] HETIOCPEJICTBEHHBIM PYKOBOJICTBOM IPEMO/IABATENS U TI0 €r0 3a/IaHUI0.

BHeaynuTopHas camocTosiTenbHasi paboTa BBITTOHSACTCS CTYICHTOM T10 3a/IaHUIO TIpe-
MoJIaBaTells, HO 0€3 ero HEMoCPEICTBEHHOTO YUACTHS.

OCHOBHBIMH BU/IaMH CAMOCTOSITEIIEHOW PaOOTHI CTYJCHTOB 0€3 yJ4acThs MpernoiaBa-
TEJIEU SIBIIAIOTCS:

- (opMupoBaHUE M YCBOCHHE COJICPKAaHUS KOHCIIEKTa JICKIMA Ha 0a3e peKOMEHI0BaH-
HOM JIEKTOPOM y4eOHOH JIMTepaTyphl, BKI0OYasi HH(PpOpMaIlmOHHbIE 00pa30oBaTeIbHBIC
pecypchl (3IEKTPOHHBIE YUeOHHUKH, HIEKTPOHHbIE OMOIUOTEKHU U JIp.);

- HamucaHue pedeparos;
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HOJrOTOBKA K CEMUHApaM U JIabOpaTOpHbIM paboTam, UX 0(OPMIICHHUE;

COCTAaBJICHUE aHHOTUPOBAHHOI'O CIIMCKA CTAaTEH M3 COOTBETCTBYIOIIMX >KYPHAJIOB IO
OTpacisiM 3HaHUH (IIe1aroru4eckux, MCUX0I0rHYECKUX, METOAUYECKUX U Ip.);
HOJrOTOBKA PEIeH3Mil Ha CTaTbhlo, TOCOOUE;

BBITIOJTHEHUE MUKPOUCCIIEI0OBAHN;

MO/ITOTOBKA MPAKTUYECKUX pa3pabOTOK;

BBIITOJIHEHUE IOMAIIHUX 3aIaHUM B BUJIE PELICHU OTAEIbHBIX 3a/1a4, IPOBECHUS TH-
MOBBIX PacCy€TOB, PACUETHO-KOMIMBIOTEPHBIX U MHIMBUIYAIBHBIX Pa0dOT MO OTAEIb-
HBIM pa3JienaM COAEPKaHUs TUCUUIUIMH U T.1.;

KOMITBIOTEPHBIM TEKYIIUHA CAaMOKOHTPOJIb M KOHTPOJIb YCIIEBAEMOCTU Ha 0aze 3JeK-
TPOHHBIX 00YYAIOIIMX U aTTECTYIOLIUX TECTOB.

OcHogHbIMU 8UOAMU CAMOCMOAMENbHOU PAOOmMbl CMYOEHMOo8 C yuacmuem npenooa-

eamesnell A61AI0MCA.

TeKyIllUe KOHCYJIbTAllUY;

KOJJIOKBUYM Kak (popMa KOHTpPOJISI OCBOCHHSI TEOPETUYECKOTO COAEpIKAHUS TUCIH-
IUTMH: (B Yachl KOHCYJIbTAUN, TPEAYCMOTPEHHBIX YUEOHBIM IIJIAHOM);

IpUeM U paz0op JOMAaIIHUX 3aJJaHu (B 4achl MPAKTUUECKUX 3aHATHI);

MIpUEM U 3aIlUTa Ta00paTOPHBIX paboT (BO BpeMs MPOBECHUS JI/P);

BBINIOJIHEHUE KYPCOBBIX paboT (IIPOEKTOB) B paMKaxX JUCUHUILUIMH (PYKOBOJICTBO, KOH-
CYJbTUPOBAHHUE U 3alIUTa KypCOBBIX PadOT (B 4achl, IPEeIyCMOTPEHHBIE Y4E€OHBIM
TJIAHOM);

BBITIOJTHEHUE YUEOHO-UCCIIEI0BATENbCKON pabOTHI (PYKOBOJCTBO, KOHCYJIBTUPOBAHUE
u 3anmura YHUPC);

MPOXOKJIeHUE U 0(hOpMIICHHE PE3YIbTATOB MPAKTHK (PYKOBOJCTBO U OIIEHKA YPOBHS
c(OpMHUPOBAHHOCTH NMPO(PECCUOHATBLHBIX YMEHHUH U HABBIKOB);

BBITNOJIHEHNE BBIITYCKHON KBaJM(UKALMOHHON padoThl (PyKOBOJACTBO, KOHCYJIBTHPO-
BaHUE U 3aIUTA BBIMTYCKHBIX KBATM(PUKAIMOHHBIX paboT) U Jp.

4. Opranuszanus CPC

MeTonuka OpraHu3aluy CaMOCTOSTEIbHOW pabOThl CTYJEHTOB 3aBHUCHUT OT CTPYK-

TYpBI, XapakTepa U 0COOCHHOCTEH U3y4aeMoM NUCIUIUIMHBI, 00beMa 4acoB Ha €€ U3y4ueHue,
BH/JIa 33JIaHUM JJISI CAMOCTOSITEILHOM pa0OTHI CTY/ICHTOB, HHANBUYIbHBIX KAYECTB CTY/ICH-
TOB M YCJIOBHI Y4eOHOMH JESITETbHOCTH.

[Iporiecc opranu3aii caMoCTOSATETLHON PabOThI CTYJIEHTOB BKIIFOYAET B ce0s Cliey-

IOIMMEC dTAaIlbI:

MOATOTOBUTEBHBIN (ONpeeeHUE 1IeJIei, COCTABIEHUE MTPOTrPaMMBbl, IOJATOTOBKA Me-
TOAMYECKOTO 0OecreyeHus:, MoAroTOBKa 000pyI0BaHMs ),

OCHOBHOH (peanu3anus nporpaMmsbl, UCTIOIb30BAaHUE TPUEMOB TMOMCKa HHPOPMAIUH,
yCBOEHUS, NTepepabOTKH, MPUMEHEHUs, Tepeiadl 3HaHuH, (PUKCUPOBAHUE Pe3yIbTa-
TOB, CAMOOPTaHMU3ALUS Tpoliecca paboThl);

3aKIIFOYUTETBHBIN (OIICHKa 3HAYMMOCTH M aHAJIU3 PE3yJIbTaTOB, MX CHCTEMATH3AIINs,
orleHKa A(PGEKTUBHOCTH MPOTpaMMBbl U TIPUEMOB pabOTHI, BBIBOABI O HAIPABICHHIX
ONTUMM3AIUH TPYA).
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5. JesATeJIbHOCTD CTY/IEHTOB MO (JOPMUPOBAHUIO U PA3BUTHIO HABBIKOB Y4€0HOI caMo-
CTOATEJIbHOM PadoThI

B Imponecce CaMOCTOSITCJIBHOM pa6OTBI CTYACHT HpI/IO6peTaeT HaBBbIKHW CaAMOOpIraHH3a-
OHUH, CAMOKOHTPOJIA, CAaMOYIIPAaBJICHUA, CaMOpe(i)HeKCI/II/I N CTAaHOBHUTCA aKTHBHBIM CaMOCTOA-
TCJIBbHBIM CY6’beKTOM y‘IC6H0ﬁ JACATCIIbHOCTH.

Buinonnas camocmosmenvhyto pabomy noo KoHmponem npenooasameiis
CcmyoeHm 00IHCEH.:

- OCBOUTh MUHHUMYM COJICpXKaHUs, BHIHOCUMBI Ha CAMOCTOSITENIbHYIO PabOTy CTY/eH-
TOB U MPEJJIOKEHHBIA TPENOAABATENEM B COOTBETCTBHM ¢ DeaepanbHbiMu ['ocynap-
CTBEHHBIMU O0Opa30BaTENIbHBIMU CTaHAAPTaMH BBICHIETO MPOdECcCUOHATBLHOIO 00pa-
3oBanus (OI'OC BIIO) mo maHHO#N AUCHIHUTILIMHE.

- IJIAHUPOBATh CAMOCTOATEIbHYIO pa0OTY B COOTBETCTBHUHU C IPaprIKOM CAMOCTOSITENb-
HOM paboThI, MPEAIOKEHHBIM MPETIOaBATEIEM.

- CaMOCTOSITEIIbHYIO pabOTy CTYICHT JOJKEH OCYIIECTBIATH B OPraHU3aluOHHBIX (hop-
Max, MPEeAYCMOTPEHHBIX YUeOHBIM IJIAHOM M paboueil mporpaMMoil pernoaaBaTels.

- BBINOJHATH CAMOCTOSITEIBLHYIO pa0OTy M OTUYUTHIBATHLCS 110 €€ Pe3yIbTaTaM B COOTBET-
CTBUU C rpauKOM IPEACTABICHUS Pe3yIbTaTOB, BUAAMH U CPOKAMHU OTUYETHOCTH 10
CaMOCTOSITEIbHON paboTe CTYJEHTOB.

CMYyOeHm Moicen:

CBEpX MPEJIOKEHHOTO TpernoaaBaTenieM (Mpu 000CHOBAHUH U COTIIACOBAHUH C HUM)
1 MUHUMYMa 00si3aTenbHoro coqepxkanus, onpeaensemoro @I'OC BIIO no ganHoi auciu-
TJTUHE:

- CaMOCTOSITENILHO ONPEJEATh YPOBEHb (TIyOuHY) MpopaboTKU CONEpKaHUs MaTEpH-
ana;

- MpeaiaraTh JIONMOJHUTEIbHBIC TEMBI U BOIIPOCHI JIJISI CAMOCTOSITEIbHON TTPOPabOTKY;

- B pamkax obiero rpaduka BHIMOTHEHUS CAMOCTOSITENILHOM paboThI peiaratb 000c-
HOBaHHBIY WHIUBUIYaTbHBIN rpadvK BHIMOIHEHUS U OTYETHOCTH 10 pe3yjIbTaTaM ca-
MOCTOSTEIbHON paboThI;

- IMpeasiaraTh CBOM BapUaHThI OPraHU3AIMOHHBIX (DOPM CAMOCTOSITEIbHON paboTHhI;

- HCIOJIB30BaTh ISl CAMOCTOSITENIbHOM paboThl METOIMYECKUE TTOCOOHS, yueOHbIE TIO-
cobust, pa3pabOTKH CBEPX MPEIIOKEHHOTO MpernogaBaTeeM MepeyHs;

- HCIOJIb30BaTh HE TOJILKO KOHTPOJIb, HO K CAMOKOHTPOJIb PE3YIHTATOB CAMOCTOSTEIb-
HOU pabOThI B COOTBETCTBHH C METOJIAMU CAMOKOHTPOJIS, IPEITIOKEHHBIMH MPETO1a-
BaTeJIeM HJIM BEIOPAHHBIMHU CAMOCTOSITENIBHO.

CamocTosiTenpHast paboTa CTYJAEHTOB JOJKHA OKa3bIBAaTh BAKHOE BIUSHUE HA (OPMU-
pOBaHME TUYHOCTH OYIYIIEro CIEUAINCTA, OHA INIAHUPYETCS CTYJIEHTOM CaMOCTOSTEIBLHO.

Kaxp1ii cTyIGHT caMOCTOSITENTEHO OTPEACIISIeT PEXKUM CBOCH pabOoTHI M Mepy TpyAa, 3aTpa-
YIBAEMOTO Ha OBIIAJICHUE YUYEOHBIM COICpKAHUEM IO Ka10i Aucturuinae. OH BBITIOTHSET
BHEAYJUTOPHYIO pabOTy MO JUYHOMY HHIMBUIYAIbHOMY IIJIaHY, B 3aBUCUMOCTH OT €T0 IMOJI-
TOTOBKH, BDEMEHH U APYTUX YCIOBHUM.

6. OO Ke peKOMeHIAIUY 110 OPTAHU3ALMH CAMOCTOSTEIbHON PadoThI
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OcHOBHOM (POPMOI CaMOCTOATEIHHON PAaOOTHI CTYyAEHTA SBISETCA W3YYCHHE KOH-
CIEeKTa JIEKUUW, WX JOIMOJHEHHE, PEKOMEHIOBAaHHOW JIUTEpaTyphl, aKTUBHOE Yy4YacTHe Ha
MPAKTUYECKUX U CEMUHAPCKUX 3aHATHsAX. Ho 7151 ycnenHol yueOHOM e TenbHOCTH, €€ UH-
TeHCU(UKAINH, HEOOXOANMO YUUTHIBATh CIIEAYIOIIHNE CYObEKTUBHBIE (DAKTOPHI:

1. 3HaHMe MIKOJIBHOTO MPOrPaMMHOTO MaTepHala, HaJlluurue MPOYHON CUCTEMbI 3USHUMH,
HEOOXO0IUMOI JIs yCBOCHUSI OCHOBHBIX BY30BCKHUX KYPCOB. DTO 0COOEHHO BaXKHO JISI
HYKOHOMHUYECKHX IUCIUIUIMH. Heobxomumo oTnudats mpoOessl B 3HAHUSX, 3aTPY/AHA-
IOLME YCBOEHUE HOBOI'O MaTepuaia, OT MajblX CIIOCOOHOCTEH. 3aTpaTuUB CHIIbI Ha
MIPEOJOJIEHUE 3TUX MPOOENOB, CTYACHT 00ECIEYUT ceOe HOPMAIbHYIO YCIIEBAEMOCTb
Y TIOBEPUT B CBOU CIIOCOOHOCTH.

2. Hannume ymeHuii, HABBIKOB YMCTBEHHOTO TPYAa:

a) yMeHHe KOHCIEKTUPOBATh HA JIEKIMH U IPpU padoTe C KHUTO;

0) BiaJeHUE JIOTUYECKUMHU OIEpalusiMU: CpaBHEHHE, aHANU3, CUHTE3, 00001IeHue,
ofpeiesieHre MOHITHM, paBuila CUCTEeMaTHU3allK U KilacCu(UKaIIH.

3. Cnemnuduka Mo3HaBaTENbHBIX MCUXUYECKUX IMPOIECCOB: BHUMAHUE, MaMsTh, peyb,
HaAO0JII01aTeIbHOCTD, MHTEIJIEKT U MbllUIeHHe. Craboe pa3BUTHE KaKIOTO U3 HUX CTa-
HOBUTCS CEPbE3HBIM IMPEMSATCTBUEM B yueoe.

4, Xopormiasi pab0TOCTIOCOOHOCTh, KOTOpasi 00ECIIeYnBAETCSI HOPMATBHBIM (DH3UUECKUM
cocTosiHEM. Benlb cepbe3Hoe yueHHe - 3TO OOJBIION MHOTOCTOPOHHUM M Pa3HOOO-
pasHblid Tpyd. Pe3ynbTaT 0Oy4eHHs! OLIEHUBACTCS HE KOJIMYECTBOM COOOIIAeMOM UH-
(dbopmanny, a KaYeCTBOM €€ YCBOCHHSI, YMEHHEM €€ HCI0Ib30BaTh U Pa3BUTHEM Y ce0s
CHOCOOHOCTH K JaJIbHEUILIEMY CAMOCTOSITEIBHOMY 00pa30BaHMIO.

5. CootBeTrcTBHE M30paHHOUN ACATEIHHOCTH, MPO(PECCHU UHIUBUIYATbHBIM CITIOCOOHO-
ctsm. Heob6xoaumo BbIpaOoTaTh y ce0s yMEHHE CaMOpETyJIMpOBaTh CBOE 3MOLMO-
HaJIBHOE COCTOSIHUE M YCTPAHATHh 0OCTOSTEIHCTBA, HAPYIIAIOIIUE JIETIOBOWM HACTPOH,
MelIaroe HaMeueHHOM padoTe.

6. OBnaneHue ONTHUMAJIbHBIM CTHJIEM Pa0OThI, 00ECIECUNBAIOIIUM YCIIEX B JAESTENBHO-
ctu. YUepenoBanue Tpyaa U nay3 B padore, Iepruoibl OTAbIXA, HHIUBUAYAIBHO 000C-
HOBaHHAsi HOpMa MPOJOJIKUTEIILHOCTH CHA, MPEAMOYTCHHE BEYEPHUX UITU YTPEHHUX
3aHATUH, CTPEC-COYCTOWYMBOCTh HA HK3aMEHAX U OCOOCHHOCTH MOJTOTOBKH K HUM,

7. YpoBeHb TpeOOBaHUI K ce0e, ONpeaesieMblil CII0KHUBIIEHCS CaMOOLIEHKOM.
AnexBaTHast OlleHKa 3HaHUH, TOCTOMHCTB, HEJJOCTATKOB - Ba)KHAsI COCTABIISIONIAS Ca-

MOOpraHM3aIMH YeloBeKa, 0e3 Hee HEeBO3MOXHA yCIelIHas padoTa 1Mo yIpaBJIEHUIO CBOUM
MOBEJICHUEM, JCSTETHLHOCTHIO.

OnHa U3 OCHOBHBIX OCOOCHHOCTEH 00yUeHMsI B BBICIIEH IIIKOJIE 3aKIIOYAETCS B TOM,
YTO IMMOCTOSIHHBIA BHEITHUN KOHTPOJIb 3aMEHSIETCS CAMOKOHTPOJIEM, aKTHBHASI POJIb B 00yde-
HUU NPUHAJICKUT yXKe HE CTOJIBKO MPEToAaBaTeNt0, CKOJIBKO CTYICHTY.

3Hasi OCHOBHBIE METOJbl HAYYHOW OpPraHW3allMl YMCTBEHHOTO TPYJZla, MOKHO IpH
HaMMEHBIIINX 3aTpaTax BPEMEHH, CPEJICTB U TPYAOBBIX YCHIIHIA IOCTUYb HAWITYYIIHNX PEe3yilhb-
TaTOB.

D¢ (heKTUBHOCTh YCBOCHHUS MOCTYMAONIEH HHPOPMAIIMK 3aBUCUT OT PabOTOCIIOCO0-
HOCTH Y€JI0BEKA B TOT WJIM WHOW MOMEHT €T0 JIeATEIbHOCTH.

Pabomocnocobnocms - cnocoOHOCTh YellOBEKa K TPYly C BBICOKOI CTENEHbIO HATPS-
’KCHHOCTH B TEUCHHUE OTIPE/ICIICHHOTO BpeMEHHU. Pa3nmnyaroT BHYTpeHHNE U BHEITHUE (PaKTO-
pBI pabOTOCTIOCOOHOCTH.
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K BHyTpeHHUM (akTopam pabOTOCIIOCOOHOCTH OTHOCSITCS MHTEIUIEKTYalbHbIE OCO-
OEHHOCTH, BOJISl, COCTOSIHUE 3/IOPOBBSI.

K BHemHuM:

- opraHuzanus paboyero MecTa, peXXUM Tpyia U OT/IbIXa;
- YpOBEHb OpraHU3alliy TPyAa - YMEHHUE MOJYUYUTh CIIPABKY U MOJIb30BAThCsI HHPOpMa-
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- BEJIMYMHA YMCTBEHHOM HATPY3KHU.
Brinarommiics pycckuii ¢pusnonor H. E. BBeaeHckuil BbIACINUI ClEYIONIUE YCIOBUS
MPOTYKTUBHOCTH YMCTBEHHOM JEATEIbHOCTH:
- BO BCSAKHUH TPYJ HY>KHO BXOJUTH MOCTENIEHHO;
- MEpPHOCTb U PUTM paboThl. Pa3HbIM JI0/IAM MpUCYI 00Jiee UM MEHEEe pa3HbIN TeMIl
paboTHI;
- TIPUBBIYHAS MOCIEAOBATEILHOCTh U CUCTEMAaTHUYHOCTD JEATEIbHOCTH;
- TPaBUJIBHOE YEPENOBAHUE TPYAA U OTABIXA.

OTapIx He mpeArnojaraer o0s3aTebHOTO MOJTHOTO Oe37eHCTBUS CO CTOPOHBI Yello-
BEKa, OH MOXKET OBbITh JJOCTUTHYT IIPOCTOM mepeMeHoil aena. B teuenue aust paboTocmnocod-
HOCTh U3MeHsieTcs. Hanboree 11010 TBOPHBIM SABIISICTCS ympertee epems (¢ 8 0o 14 uacos),
prYeM MakcuMajbHasi paboTococoOHOCTh npuxoauTcs Ha nepuo ¢ 10 1o 13 yacos, 3aTem
nocneobedennoe - (¢ 16 no 19 vacoB) u seuepnee (¢ 20 1o 24 yacos). OUeHb TPYAHBINA HJIS
MMOHUMAaHUSI MaTepHall JIydllle U3y4aTh B Hadalie KaXJI0ro OTpe3ka BpEMEHH (JTydllie BCETO
YTPEHHEro) nociie xopoiuero otasixa. Yepes 1 -1,5 yaca HyxHbI nnepepsiBbl o 10 - 15 muH,
yepe3 3 - 4 yaca paGOThI OTABIX JOJKEH OBITh MPOJOJKUTEIBHBIM - OKOJIO Yaca.

CocTaBHOM 4acThIO HAYYHOM OpraHU3allii YMCTBEHHOT'O TPYJa SIBIISIETCS OBJAaJACHUE
TEXHUKOW YMCTBEHHOT'O TPYy/a.

DU3NYECKH 3I0POBBIM MOJIOAOW UYeOBEK, 00JadaroIuii XOpoIel MOATOTOBKOW H
HOPMaJIbHBIMH CITOCOOHOCTSIMH, JIOJKEH, OyTydd CTYJIEHTOM, OT/IaBaTh yuexuio 9 - 10 uacos
6 OeHb (U3 HUX 6 4acoB B By3e U 3 - 4 yaca goma). JIro0oii mpeaMeT Hemb3s U3Y4UTh 3a He-
CKOJIBKO JTHEW mepen dK3aMeHOM. Eciu cTyseHT B rofy paboTaeT CUCTEMaTHYEeCKH, TO OH
OBICTPO BCE BCIIOMHUT, BOCCTAHOBUT 3a0bITOE. ECIN ke MOAroTOBKA I11J1a aBPAJIbHO, TO Y CTY-
JIeHTa He OyJIeT Aaxke 0OIIero mpeIcTaBIeHus O MpeAMETe, OH 3a0y/eT BCe CIaHHOE.

Crnenyert B3SITh 3a IPABUIIO: YYUMBCA €HCEOHEBHO, HAYUHASL C NeP8020 OHS ce-

Mecmpa.

Bpewmsi, koTopbeIM pacnonaraeT CTYJASHT JJIS BBIMOJTHEHUs y4€OHOrO IJIaHa, CKIIabI-
Ba€TCs U3 JABYX COCTABJISIONIMUX: OJJHA U3 HUX - 3TO ayJUTOpHas paboTa B By3e MO pachuca-
HUIO 3aHATUH, Ipyras - BHEAYAUTOPHAs CAaMOCTOSITeNIbHAs paboTa. 3ajaHusl U MaTepUaIbl JJIs
CaMOCTOSITEILHOM paOOThI BBIIAIOTCSA BO BpeMsl YUEOHBIX 3aHSATUMN MO PACIIUCAHHIO, HA ITUX
KE 3aHATHSAX TPENoAaBaTeNb OCYIIECTBISIET KOHTPOJIb 32 CaMOCTOATENbHON paboToil, a
TaK)Ke OKa3bIBaeT MOMOIIL CTYJICHTaM 10 MIPABUWIHHON OpraHu3aiuu paboThl.

YToObI BBIIIOJHUTE BECh 00BEM CAMOCTOATEIHHON PabOThI, HEOOXOIUMO 3aHUMATHCS
1o 3 - 5 yacoB exeaHeBHO. HaunHaTh caMOCTOATENbHBIE BHEAYAUTOPHBIE 3aHATHS CIEYET C
MIEPBBIX KE JTHEH cemMecTpa, MPOIyIeHHbIEe JHU Oy IyT MOTEPsHBI O€3BO3BPATHO, KOMIICHCH -
POBAaTh MX MO3/IHEE YCHIICHHBIMHU 3aHATUSAMH 0€3 CHIDKEHUS KauecTBa pabOThI U €€ IPOU3BO-
JIUTEIbHOCTH HEBO3MOXXHO. [lepBble THU ceMecTpa OYeHb Ba)KHBI JJI TOTO, YTOOBI BKIIIO-
YUThCSI B pabOTy, YCTAHOBUTH OMNpPEAENICHHbIN MOPSIA0K, PABHOMEPHBIM PUTM Ha BecCh ce-
MECTP.
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PutmMm B pabote - 3TO eXeIHEeBHbIE CAaMOCTOSTEIIbHBIE 3aHATHS, KEJIATEIbHO B OJTHU U
T€ € Yackl, IIPH LIeJIeCO00pa3HOM YepeIOBaHUM 3aHATHH ¢ NepepbiBaMU s OT]bIxa. BHa-
qaje JJis TOro, 4ToObl OPraHU30BaTh PUTMUYHYIO paboTy, TpeOyeTcsl CO3HATEIbHOE HaIpsi-
*KeHue Boau. Kak ToJIbKO 4enoBeK BTAHYJICSA B paboTy, IPUHYXKIEHUE CHUXKAETCS, BOSHUKAET
IpUBbIYKA, pab0Ta CTAHOBUTCS MOTPEOHOCTHIO.

Ecnu nopsnok B paboTe u ee pUTM yCTaHOBJIEHBI MPABUIIBHO, TO CTYAECHT U30 JHA B
JI€Hb MOXET padoTaTh, HE CHUKAasl CBOEH MPOU3BOAUTEIBHOCTH U HE nieperpyxas ceos. [1pa-
BUJIbHASI CMEHA OJJHOrO BUAA pabOThI IPYrUM MO3BOJISET OT/ABIXATh, HE IpEeKpalas padoThl.

Takum 00pa3zomM, nepBas 3a/1a4a OpraHU3aluy BHEAYAUTOPHONU CaMOCTOSITENIbHOM pa-
OOTBI - 3TO COCTABJIEHUE PACIIUCAHUs, KOTOPOE JOHKHO OTPaXXaTh BpeMs 3aHATHUM, UX XapaK-
Tep (TEOpeTHYECKHil Kypc, MpaKTUUECKUE 3aHATHUS, rpaduueckre pabOThl, YTEHUE), Nepe-
PBIBBI HA 00€], YKHUH, OTABIX, COH, IPOE31 U T.JI. Pacnucanue He npenonpeaenser coaepKa-
HUs paloThI, ee coJepkaHre HeU30exHO Oy/IeT U3MEHAThCS B TeueHue cemectpa. Ilopsaok
e CIIelyeT 3aKpeluTh Ha BECh CEMECTP U MPUIIOKUTh BCE YCUIINS, YTOOBI MMOAJIEPKUBATH €TO
HEM3MEHHBIM (KpOME HMCIIPaBJICHUS OMIMOOK B TUIAHUPOBAHUH, KOTOPHIE MOTYT BO3HUKHYTb
U3-3a HEJI00LIEHKH 00beMa paboThl MIIKM NEPEOLIEHKH CBOMX CHUI).

[Tpu onHOOOpa3HOM padoTe YeaoBEeK yromisercs Ooublie, YeM Ipu padoTe pa3HOro
xapakTepa. OHaKo He Bcerja 1eaecoo0pa3Ho 3aHUMAThCS MHOTUMH Y4€OHBIMU JUCLIUTLIH-
HaMU B OJIMH M TOT K€ JI€Hb, TaK KaK MPH KaKJOM IEPEX0/ie HY’KHO BHOBb COCPEIOTOUYUTH
BHHUMaHHUE, YTO MOXET MPUBECTHU K noTepe BpemeHu. Haubomee nenecoodpazHo exeaHEBHO
paboTaTh He OoJsiee YeM Haj ABYMS-TPEeMs TUCUUTUTMHAMM.

Hauunas pa®oTy, He HyKHO CTPEMUTHCS JIeJIaTh BHAYAJIE CaMyI0 TSXKEIYIO €€ 4acTb,
HaJ0 BbIOpaTh 4TO-HUOYIb CpeIHEE IO TPYAHOCTH, 3aTEM MEpErTH K Oosee TpyaHOU paboTe.
W nanocnenok 0CTaBUTH JIETKYIO YacTh, TPEOYIOUIYIO HE CTOIBKO OONBIINX UHTEIIEKTyallb-
HBIX YCHJIMH, CKOJIBKO ONpeAEICHHBIX MOTOPHBIX JIEHCTBUM (depueHue, nocTpoeHue rpadu-
KOB U T.IL.).

CamocTosTenpHbIe 3aHATHSI HOTPEOYIOT MHTEHCUBHOTO YMCTBEHHOTO TPYAA, KOTOPBIi
HEOO0XOAMMO HE TOJBKO MPAaBHJIBHO OPraHU30BaTh, HO U CTUMYJIHpOBaTh. [Ipu 3TOM OUeHb
BaXXHO YMETh MOJIEP)KUBATh YCTOMUNBOE BHUMaHUE K U3yyaeMOMy Matepuainy. BeipaboTka
BHUMaHUs TpeOyeT 3HAYUTEIbHBIX BOJIEBBIX yCHINH. IMEHHO TO3TOMY, €CIIH CTY/IEHT 3ame-
YaeT, YTO OH YacTO OTBJIEKAETCS BO BPEMsI CAaMOCTOSITENIbHBIX 3aHATHI, €My HaJl0 3aCTaBUTh
cebst cocpenorounthes. [1ogo0HYI0 poLieypy HEOOXOAMMO TIPOIECTBIBATh TOCTOSTHHO, TaK
KaK 3TO SIBJISIETCS TPEHUPOBKOW BHUMAaHHUs. Y CTOWYMBOE BHUMAHUE NOSIBIISIETCSI TOT1a, KOT'/1a
YeJI0BEK OTHOCUTCS K JIETy C HHTEPECOM.

CrnenyeT npaBHJIBHO OPraHU30BaTh CBOM 3aHATHs MO BpeMeHu: 50 MUHYT - paborta, 5
-10 MunyT - nepepsIB; nocie 3 yacoB padoThl nepepsiB - 20 - 25 munyT. IHaue HapacTatomiee
YTOMJIEHHE TIOBJICYET HEYCTOMYMBOCTh BHUMaHUs. OueHb CYIIECTBEHHBIM (DaKTOpOM, BIIUS-
IOLINM Ha MOBBIIICHHE YMCTBEHHOU pabOTOCIIOCOOHOCTH, SIBISIIOTCS] CUCTEMATUYECKHUE 3aHs -
TUS. PU3NIECKOH KynbTypoil. OpraHu3aius akTUBHOTO OT/IbIXa MPeAyCMaTpUBAET Yyepe10Ba-
HUE YMCTBEHHOH U (PU3NYECKON AEATEITHHOCTH, YTO MOJHOCTHIO BOCCTAHABIUBAECT PabOTO-
CIIOCOOHOCTD YeJIOBEKa.

7. CamocTosiTe/ibHAs pad0Ta CTYJAEHTA - He00X0AMMO€e 3BEHO CTAHOBJICHHUS HCCJIe0Ba-
TeJIS M CIeluaIucTa

[Tporpecc Hayku U TEXHUKHU, HTHHOPMAITMOHHBIX TEXHOJIOTHUN TPUBOAUT K 3HAUUTEIIb-
HOMY YBEITMUYEHHUIO HaYYHOU HH(POpMAIIMH, YTO MPEABIBIAET O0Jee BRICOKUE TPeOOBaHUS HE
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TOJIKO K MOPaJIbHBIM, HDABCTBEHHBIM CBOMCTBAM 4€JI0BEKA, HO U B OCOOEHHOCTH, TIOCTOSTHHO
BO3pacTarouiye TpedoBaHus B 006JacTi 00pa3oBaHus - 0OHOBIIEHUE, MOJIEPHU3ALINS OOIIUX U
po¢eCCUOHAIBHBIX 3HAaHUH, YMEHUN CIELIUATIUCTA.

Bcesikoe oOpa3oBaHMe 10JIKHO BBICTYNATh KaK IMHAMUYECKUHN MTPoLece, IPUCYIU ye-
JIOBEKY U MPOJIOJIKAIOIIUICS BCIO €ro *u3Hb. OBJa/ileHue HayYHON MBICIIBIO U SI3bIKOM HaYKH
ABJISIETCSI HEOOXOAMMOM COCTABIISAIONIEH B CaMOOPraHU3aluy Oy yliero CueuagucTa uceie-
nosarens. [lox 3TMM MOHUMAaeTCss HE CTOJBKO HAKOIJICHUE 3HAHWUW, CKOJIBKO OBIIAJICHHE
Hay4YHO O0OCHOBAaHHBIMH CIIOCOOaMH UX MpuodpeTeHus. B 3ToM, BooOIIEe roBOps,, COCTOUT
OCHOBHas 3a/laya By3a.

Crneunduka By30BCKOro y4eOHOro mpolecca, B OpraHM3aluud KOTOPOro CaMOCTOsI-
TeIbHOU paboTe CTyAEHTAa OTBOJATCSA BCE OOJIBIIE MECTa, COCTOUT B TOM, YTO OH SIBJISIETCS
Kak Oy/ITo OBl OCJIETHUM U CaMbIM aJICKBATHBIM 3B€HOM JIJIsl peain3aluu 3Toi 3agaquu. 16o
BO BpeMsl yueObl B By3€ IPOMCXOIUT BbIpaOOTKA CTUJISI, HABBIKOB Y4eOHOM (1103HABATEIbHOM)
JESITEIbHOCTH, PALlMOHAJIBHBIN XapaKTep KOTOPBIX OyJIeT ClocOOCTBOBATh TOCTOSSHHOMY 00-
HOBJICHUIO 3HAHUH BBICOKOKBAJIM(UIIUPOBAHHOTO BBIITYCKHUKA BY3a.

OnHaKo 710 3TOr0 MYTH CYLIECTBYIOT ONpPEACIEHHbIE TPYJHOCTH, B YACTHOCTH, IEpe-
XOJl CTYZIEHTa OT CHHTETHYECKOT0 Ipoliecca 00y4eHUs B CpeIHEH HIKOJIe, K AHATUTUYECKOMY
B BbICILIEH. DTO CBA3aHO KaK C HOBBIM COJEpKaHHEeM 00ydeHus (pacuupenue odero odpa-
30BaHUS U yriyOneHne mpodecCnoHaabHOW MOATOTOBKH), TaK M C HOBBIMH, HEM3BECTHBIMU
1o cux nop popmamu: 00ydeHus (JEKIMU, CEMUHAPHI, JTabopaTOpHbIE 3aHATUA U T.1.). CTy-
JCHT TOJTy4aeT HE TOJBKO 3HAHUS, MPEAYCMOTPEHHBIE MPOTPaMMOi M Y4eOHBIMU MTOCOOH-
SIMH, HO OH TaKXe JOJDKEH MO3HAKOMHUTHCS CO CIIOCO0aMu TPUOOPETSHHS 3HAHUH TaK, YTOOBI
CYMETh OIICHHUTH, YTO MBI 3HAE€M, OTKY/Ia MBI 3TO 3HAEM U KaK 3TOT0 3HAHUS MbI JocTUTIH. Ko
BCEMY 3TOMY MPUXOJAT Yepe3 COOCTBEHHYIO CAMOCTOSITENbHYIO PaldoTYy.

3TO ¥ IOTOMY, UTO CAMOCTOSATEIBHO MPUOOPETEHHbIE 3HAHUSI ABIISIOTCS OoJiee onepa-
TUBHBIMU, OHU CTAHOBSITCS JINUYHON COOCTBEHHOCTBIO, a TAK)KE MOTHBOM MOBE/ICHUS, Pa3BU-
BalOT MHTEJUIEKTyallbHbIE YepThl, BHUMaHUE, HaOJI0JaTeIbHOCTh, KPUTUYHOCTh, YMEHHE
olLieHuBaTh. Poib penojaBaTesnst B OCHOBHOM 3aKJIIOYAETCs B PYKOBOJICTBE HAKOIUICHUS 3HA-
HUi (110 OTHOIIEHUIO K MIEPBOKYPCHHUKAM), a B TIOCJIEIYIOIINE TO/1bI y4eObl, Ha CTapIIUX Kyp-
cax, B COBMECTHOM YCTAaHOBJIGHUH IpPOOJIeM M 3a00T€ O CAMOCTOSTEIbHBIX MOUCKAX CTY-
JICHTa, a TAaK)Ke KOHTPOJIMPOBAHUS 32 MX AEATEIbHOCTHI0. OTMETHM, YTO HENb3s1 OTPaHUYH-
BaThCS TOJBKO MPHOOPETEHHEM 3HAHWA, MPETyCMOTPEHHBIX MPOTPAMMON JUCIUTLIHHEI,
HAJI0 TIOCTOSIHHO YTITyOJISITh MMOJIy9eHHBIC 3HAHUS, COCPEIOTAYNBAs MX HA KAaKOW-HUOYIb y3-
KOH oIpeieNIeHHOM 00J1acTH, COOTBETCTBYIOIIEH HHTEpECAM CTyIeHTa. YTIIyOJIeHHOe u3yyde-
HHUE BCEX MPEIMETOB, MPEAYCMOTPEHHBIX TPOTPAaMMOM, Ha TPAKTHKE SBISIETCS BO3MOKHBIM,
U XOpoluasi opraHu3anus padoThl MO3BOJSET SKOHOMHUTh BPEMs, YTO CO3/IaeT YCIOBUS AJIs
ri1y0O0KOr0, CHCTEMaTH4YECKOT 0, 3aMHTEPECOBAHHOIO U3YUEHUS CAMOCTOSATEIBHO BBIOpaHHON
CTYZACHTOM TEMBI.

KoneuHno, Bce COBETHI, MpUMEPHI, PEKOMEHAAINN B 3TON 00JacTH, TaBaeMble MPEMo-
JaBaTesieM, WIH ONpeAeICHHBIMU MMyOINKAUsIMU, UITU IPYTUMH HCTOYHUKAMU, HE TapaHTH-
PYIOT HUKAKOTO ycriexa 0e3 IposiBIeHUs COOCTBEHHON aKTUBHOCTH B 3TOM JiejIe, T.€. OHU He
JAI0T TOTOBBIX PELENTOB, a JOKHBI CIIOCOOCTBOBATH aHAJIM3Y COOCTBEHHOM paboTHI, ee 11e-
JIei, OpraHn3alii B COOTBETCTBUU C WHAWBHIyaTbHBIMH OCOOCHHOCTSMHU. YUYHUTHIBAs JINY-
HBIC BO3MOYKHOCTH, CYIIECTBYIOIINE YCIOBUS )KU3HH U paOOThI, HABBIKH, HA OCHOBE 3TUX Pe-
KOMEH Il i1, BO3MOKHO, BEIPA00OTaTh MHAWBHIYaJIbHO 00OCHOBAaHHYIO COBOKYITHOCTH METO-
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JI0B, CITOCOOOB, HAWTH CBOM CTUJIb MJIM YCOBEPIIEHCTBOBATH €0, YTOObI, U3yYUB OINpEeIICH-
HBIM MaTepuall, UMETh BPEMsI OLIEHUTh €r0 3HAYMMOCTh, MPUTOJTHOCTh U BO3ZMOXKHOCTH €T0
MPUMEHEHHs], YTOObI, B KOHEYHOM cueTe, 00eCIeuuTh YCIeIHOCTh CBOeH yuebe ¢ Oyaymien
npodeccuoHanbHON AeSTENBHOCTH

8. MeToanuyeckue peKOMEHIANMHU IJIs1 CTY/IEHTOB IO OTeJbHbIM (pOpMaM caMOCTOSI-
TeJbHOH PadoThI

C nepBbIX ke CeHTAOPbCKUX JTHEH Ha CTYJIeHTa OOpyIINBAETCs IPOMaJIHbI 00beM HH-
dopmanyu, KOTOpyro He0OOXOaUMO ycBOUTh. HyXHbIN MaTepuasl COIEp>KUTCS HE TOJIBKO B
JeKIUAX (3allOMHUTBH €r0 - 3TO TOJBKO MaJlas 4acTb 3a/lauM), HO U B y4eOHUKaX, KHHUIrax,
ctatbsX. [lopoli Bo3HMKaeT HEOOXOAMMOCTh MPUBIEKATh HHPOPMALMOHHbIE pecypchl H-
TEpHET.

CucreMa By30BCKOro OOy4EeHHMsI MOJIpa3yMEBAET 3HAUUTEIBHO OOJBIIYIO CAMOCTOS-
TEJIBHOCTh CTYJEHTOB B INIAHUPOBAHUM M OpraHU3allii CBOEU JeATENbHOCTH. BuepamHemy
IIKOJIBHUKY C/AEJIaTh 3TO ObIBAET BECbMA HEMIPOCTO: €CJIH B IIKOJIE €KETHEBHBII KOHTPOJIb CO
CTOPOHBI YUUTENS 3aCTaBISI MOCTOSTHHO M CUCTEMAaTUYECKU FOTOBUTHCA K 3aHATUSAM, TO B
BYy3€ BOIPOC 00 YpOBHE 3HAaHUH BIUIOTHYIO BCTA€T MEPe CTYIEHTOM TOJIBKO B MEPUOJ Cec-
cun. Takast cuTyarust 060payuBaeTcs Al HEKOTOPBIX COOJIa3HOM BECh CEMECTP MOCBATUTH
CBOOOJTHOMY BPEMSIIIPEIPOBOKIACHUIO («KOTJa OyleT HYyKHO - BbIy4dy!»), a KOrJa MpUXOAUT
1I0pa 3K3aMEHOB, MaTEpHaJIa, IOJJIEKAILEr0 YCBOCHUIO, OKa3bIBA€TCs TaK MHOT'O, UTO HUKA-
Kasl NaMsTh HEe CIOCOOHA C HUM CIPAaBUTHCS B OCTaBIIMKCS IPOMEKYTOK BPEMEHH.

8.1. Padora ¢ kKHUT O

[Ipu pabote ¢ kKHUTOI HEOOXOIMMO MTOA0OPATH JIUTEPATYPY, HAYUUTHCSA IPABUIIBHO €€
YUTaTh, BECTH 3anucu. J{Jis mogdopa nurepaTypsl B OUOIMOTEKE UCTIOIB3YIOTCA all(paBUTHBIN
Y CUCTEMATHUYECKUI KaTaJIOTH.

Ba)xHO MOMHUTB, UTO PallMOHAIIbHBIE HABBIKM PAaOOTHI ¢ KHUTOIl - 3TO BCeraa 00bIas
SKOHOMMSI BPEMEHH U CHII.

[TpaBunbHBINA O00P Y4EOHUKOB PEKOMEHAYETCS IIPEo1aBaTesIeM, YUTAIOLINM JIEK-
IIMOHHBIN Kypc. Heobxonumas nmureparypa MOKeT ObITh TaKXkKe yKa3zaHa B METOJUUECKUX pa3-
paboTKax 1Mo JaHHOMY KYpCYy.

W3ydas maTepual 1o y4eOHHUKY, CIeyeT NePEeXOJUTh K CIeIYIOIIEeMY BOIIPOCY TOJIb-
KO TI0CJIe TPABWIIBHOTO YSICHEHUS TIPEIbIAYIIEro, ONUChIBas Ha OyMare Bce BBIKIAJAKH U BbI-
YuclieHUs (B TOM YHCIIE T€, KOTOpble B YUeOHUKE OIMYILIEHbI WIN Ha JIEKUUU JaHbl JUJIs caMo-
CTOSITEJILHOTO BBIBOJA).

[Tpu n3yueHnn 10001 TUCIUTLTNHBI OOJTBIIYIO M BAKHYIO POJIh UTPAET CAMOCTOSI TENb-
Hasl MHAUBUAYaJbHas padoTa.

Ocoboe BHHMaHUE CleAyeT OOpaTUTh Ha OIpeJeseHHe OCHOBHBIX MOHATHH Kypca.
CryneHT 10JDKeH NoaApoOHO pa3doupaTh IpUMEpPHI, KOTOPbIE MOSACHSAIOT TAKHE OMpPEICIICHuUS,
U YMETh CTPOUTH aHAJIOTMYHBIE MPUMEPHI caMocTosATeNbHO. HyXHO m00MBaThCcs TOYHOTO
MPEICTABICHHUS O TOM, YTO M3y4aemb. [107e3H0 coCTaBIsATH OMOpHBIE KOHCIEKTHI. [pu u3y-
YEHUU MaTepHaja 1o y4eOHHKY MOJIe3HO B TeTpaau (Ha CIEIHaTbHO OTBEICHHBIX MOJISX) J10-
MOJTHATH KOHCHEKT JIeKIUH. TaMm ke ClieyeT OTMedaTh BOIMPOCHI, BBIIEICHHbBIE CTYICHTOM
U1 KOHCYJIBTALIMU C MIPETNoaBaTeieM.
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BbIBOIIBI, IOy4EHHBIE B PE3YyIbTAaTe U3YYEHHUs], PEKOMEHIYETCA B KOHCIICKTE BbIJIE-
JSITh, YTOOBI OHU MPU MEPEUUTHIBAHUU 3aIIUCEH JTyUllle 3aI0MHUHAIIHUCH.

OneIT NOKa3bIBAET, YTO MHOTUM CTYJIEHTaM IIOMOIae€T COCTABIICHUE JINCTA OMOPHBIX
CUTHAJIOB, COZIEPKAILET0 BaKHEHIIINE U HanboJee yacTo yrnorpebdiusiemblie GOpMYJIbl U MOHS-
Tus. Takoil JMCT MOMOTaeT 3allOMHUTH (POPMYJIbI, OCHOBHBIE TIOJIOXKEHHS JIEKIUH, a TaKKe
MOXET CIIYXKUTb ITOCTOSTHHBIM CIIPABOYHUKOM JUISl CTYIEHTA.

Pasnuuaror nBa BUIa 4YTEHUS; IEPBUYHOE U BTOPUYHOE. [/epsuyroe - 5TM BHUMATEIIb-
HOE, HETOPOIUIMBOE YTEHUE, IPU KOTOPOM MOXKHO OCTaHOBHUTHCS Ha TPYAHBIX MecTax. [locne
HETO HE JIOJDKHO OCTaThCsl HU OJHOIO HEMOHATHOro ojoBa. Coxep:kaHue He BCETJa MOXKET
OBITh IOHATHO TOCJIE TIEPBUYHOIO YTEHHUS.

3ajgada 6mopuuHo020 YTCHHS MIOJIHOE YCBOCHHE CMBICIA LIETIO0Tr0 (II0 CYETY 3TO YTEHUE
MOKET OBITh U HE BTOPBIM, @ TPETHUM HJIM YETBEPTHIM).

8.2. IIpaBuiia caMoCTOATE1bHOM PadOTHI C JIUTEPATYPOit

Kak yxe oTmeuanocs, camocTosTelabHas paboTa ¢ ydeOHUKaMU U KHUTaMU (@ Takke
CaMOCTOSITENIbHOE TEOPETUUECKOE UCCIIeI0BaHNEe TPoOieM, 0003HaYEHHBIX MpEIoaaBaTesieM
Ha JICKIUSAX ) - 9TO BaXkKHEHIIee yciaoBue popMupoBanus y ce0s HAydHOTro Crioco0a mo3HaHMUS.
OCHOBHBIE COBETHI 3/1€Ch MOKHO CBECTH K CJIEIYIOLIIM:

- CocraBHTb ITIEpEYEHb KHUT, C KOTOPBIMHA Bam ciie1yeT Mo3HaKOMUTHCS; «HE CTapaii-
TECh 3aIIOMHUTH BCE, YTO BaM B OMrKaiiliee Bpemsi He MOHAJ00UTCS, - COBETYET CTYJEHTY U
MosioioMy yueHomy I'. Cenbe, - 3alIOMHUTE TOJNBKO, TJI€ 3TO MOKHO oThIcKaThy» (Cenbe, 1987.
C. 325).

- Cawm Takoi nepedyeHb JT0JKEeH ObITh CUCTEMATU3UPOBAHHBIM (YTO HEOOXOIUMO ISt
CEMHUHApOB, YTO JJI IK3aMEHOB, YTO IMIPUTOAUTCS Ul HAIMCAHUS KYPCOBBIX U JUINIOMHBIX
pabot, a uro Bac unTepecyer 3a pamkamMu oULIUANIBHON Yy4eOHOW NEesITeTbHOCTH, TO €CTh
YTO MOXKET paclIupuTh Barry o61myto KyasTypy...).

- OOs3aTeNbHO BBHIUCHIBATH BCE BBIXOJHBIC JAHHBIC M0 KaXK0W KHUTE (IIPU HaIKCa-
HUU KYPCOBBIX U JUIUIOMHBIX Pa0OT 3TO MO3BOJIUT OUYE€Hb COKOHOMUTD BPEMSI).

- Pa3o0patbcs ns cels1, Kakue KHUTH (WM KaKhe IJIaBbl KHUT) ClIeAyeT MPOYUTaTh
0oJjiee BHUMATENbHO, a KaKue - MPOCTO MPOCMOTPETb.

- Ilpu cocraBneHuu nepeyHeil IuTepaTypsl cieAyeT NOCOBETOBAThLCS C MPernojaBarTe-
JSIMU M HAYYHBIMHU PYKOBOAUTENSAMHU (WM Jake ¢ 0oJiee TOATOTOBIEHHBIMH U 3pyIUPOBaH-
HBIMHM COKYPCHHKaMH), KOTOpble TOMOT'yT Bam nyuiiie copueHTUpoBaThCs, Ha 4TO CTOUT 00-
patuth OoblIee BHUMAHKE, a HA YTO BOOOIIE HE CTOUT TPAaTUTh BPEMSL...

- EctectBeHHO, Bce MPOYUTAHHBIE KHUTH, Y4€OHUKU U CTaThH CJIEAyeT KOHCIEKTUPO-
BaTh, HO 3TO HE O3HAYAET, YTO HAJ0 KOHCIEKTUPOBATH «BCE MOJAPAI»: MOKHO BBIINCHIBATh
KpaTKO OCHOBHBIE UEH aBTOpA M MHOTJIa IPUBOIUTH HauboJjiee SpKue U MoKa3aTeabHbIe 1I1-
TaThl (C yKa3aHUEM CTPAHMII).

- Ecnu xaura - Bama coO6cTBeHHas, TO JOMYCKAaeTCs J1e1aTh Ha MOJISIX KHUTU KPaTKUe
MOMETKH WJIM K€ B KOHIIE KHUTY, Ha IMMYCTBIX CTPAHUIAX [IPOCTO ClIeJaTh CBOU «IIpe/-
METHBIN yKa3aTelby, Ille 0OTMeualoTcs Hanbosee MHTepecHbIe st Bac Mbiciu U 00s-
3aTebHO YKA3bIBAIOTCS CTPAHUIIBI B TEKCTE aBTOpa (3TO OUYEHb XOPOIIHA COBET, MO3-
BOJISIFOIIMI SKOHOMHUTB BpeMsl U OBICTPO HAXOUTh «M30paHHbIE» MECTa B CAMBIX pa3-
HBIX KHUTaX).

- Ecnu Bel panbiie Masno paboTtanu ¢ Hay4yHOU JTUTEpaTypoH, TO clieayeT BbIpadoTaTh B
cebe crocoOHOCTh «BOCIPHUHUMATEY CIOXKHBIE TEKCTHI; ISl 9TOTO JYYIIUN TpUEM -

76



HAY4YMTbCS «UUTATh MEAJICHHO», Kor/la BaM MOHATHO KaXa0€e MPOYMTaHHOE CII0BO (a

€CJIU CJI0BO HE3HAKOMOE, TO JINOO ¢ MOMOIIBIO CIOBApSs, JIUOO C MOMOILBIO Npenoaa-

BaTeJIsl 00513aTEJIbHO €r0 Y3HATh), U 3TO MOXKET 3aHATh HeMasloe Bpemsl (y KOro-To - 10

HECKOJIbKUX HEJEb U Ja)Ke MECALEB); ONBIT MOKA3bIBAET, YTO MOCIE 3TOTO CTYJCHT

KaKHM-TO «4yJ0M» HauMHAeT OYKBaJbHO 3arjaTblBaTh KHUTU U YYyTh JHU HE BUIEThH

«CKBO3b 00JIOKKY», CTOALIast 3T0 padoTa WIH HET...

- «JIuOo umraiire, 10O NEpeNUCTHIBAIITE MaTEPHAII, HO HE MIBITAUTECH YUTATH OBICTPO. ..
Ecnu TekcT MeHst MHTEpECyeT, TO UTEHUE, pa3MbILUIEHHUE U 1aKe (DaHTa3upOBaHUE 110
3TOMY IOBOJly CJIIMBAIOTCS B €IMHBII IPOLECC, B TO BPEMsI KaK BBIHYXJIEHHOE CKOPO-
YTEHHE HE TOJBKO HE CIOCOOCTBYET Kaue€CTBY UTEHHS, HO M HE MPUHOCHUT UyBCTBa
YIOBJIETBOPEHHUS, KOTOPOE MBI MOJIY4a€M, PA3MBILLUIAS O MPOYUTAHHOM», - COBETYET
I'. Cenne (Cenne, 1987. -C. 325-326).

- Ectb eme oaun 3¢ pexTHBHBIN c1OCOO ONTUMU3UPOBATH 3HAKOMCTBO C HAYYHOM JIH-
TepaTypoi - ciieyeT yBIeubCsl KaKONH-TO Ueel U Bce KHUTH POCMATPUBATh C TOYKU
3peHust JaHHOU uaeu. B aToM ciaydae cTyneHT (MM MOJIOAON yueHbIl) OyaeT Kak Obl
UCKaTh apTyMEHTHI «3a» WIH «IIPOTUB» UHTEPECYIOIIEH ero uaeu, 1 0OJHOBPEMEHHO
OH OyzeT kak Obl 00LIaThCs C AaBTOPAMU 3TUX KHUT 10 TIOBOAY CBOUX UAEH U Pa3MbILI-
neHui... [IpoGrema numib B TOM, KaKk HAMTH «CBOIO» HJICHO...

UreHne HAyYHOrO TEKCTa SBJISETCS YacThIO MO3HABATENbHON AesTenbHocTU. Ee nenb
-U3BJICUECHUE U3 TEKCTa HE0OXoaruMon nHpopManuu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAI0-
MM cOOCTBEHHAsI BHYTPEHHSSI yCTAaHOBKA ITPU 0OpAIIEHUH K IEYaTHOMY CJIOBY (HATH HYX-
HbIE€ CBEJICHUS, YCBOUTH HHPOPMAIUIO OJHOCTHIO MJIM YaCTUYHO, KPUTHUECKH MTPOAHATIN3H-
poBaTh MaTepual U T.I.) BO MHOTOM 3aBUCUT 3((HEKTUBHOCTH OCYILIECTBISEMOTO IEUCTBUS.

Briiensior vemsipe ocnogHble ycmanoeku 6 umeHuy HayuHo20 MmeKCma.:

1. MH(OPMAIIMOHHO-TIONCKOBBIH (3a7a4a - HAliTH, BBIJIEIUTh HCKOMYIO HHOpMa-
1IHIO)

2. ycBauBaromas (yCHINs YATATENS HAIIPABIICHBI HA TO, YTOOBI KAK MOXKHO TOJTHEE
OCO3HaTh U 3allOMHHUTh, KAK CAMH CBEJCHUS, U3JIara€Mble aBTOPOM, TaK U BCIO JIOTUKY €r0
paccyXaeHuil)

3. aQHAJTUTUKO-KpUTHUYECKAs (YUTATENIh CTPEMUTCS KPUTHUECKA OCMBICTUTH MaTe-
puaJl, IpoaHaIU3UPOBAB €T0, ONPEIETNB CBOE OTHOILIEHUE K HEMY)

4, TBOpYECKas (CO37aeT y YMTATENIsI TOTOBHOCTh B TOM WJIM MHOM BHUJE - KaK OT-

MPaBHOM MYHKT JUIsl CBOUX PACCYXACHUMN, Kak o0pa3 /i JeHCTBUSA 10 aHAJIOTUU U T.II. - UC-
MOJIb30BaTh CYXJCHUSI aBTOpa, XOJ €ro MbICIEH, pe3ynbTaT HaOMII0AeHHs, pa3pab0oTaHHYIO
METOJIUKY, JOIMOJHUTh UX, IOJBEPTHYTh HOBOM IIPOBEPKE).

C HanuuueM pa3iMyHBIX YCTAaHOBOK OOpallleHUs] K HAyYHOMY TEKCTY CBSI3aHO CyIIle-
CTBOBAHUE M HECKOJIBKUX 61008 UMeHUs!

1. 6ubnuorpaduyueckoe - MpocMaTpUBaHUE KApPTOYEK KaTajora, peKOMEHATEIbHBIX
CMHCKOB, CBOJIHBIX CITMCKOB )YPHAJIOB U CTaTeH 3a roj U T.11.;

2. IPOCMOTPOBOE - UCTOJB3YETCS IS MOMCKAa MAaTepUalioB, COAEPKAIUX HYKHYIO
uHpopMaIHio, 00BIYHO K HEMY IPUOETaloT cpasy mocie padoThl CO CIIMCKaMH JIUTEPATYPhI U
KaTaJoraMmu, B pe3yJabTaTe TaKOTO MPOCMOTpPa YUTATENb YCTAHABIUBACT, KAKUE M3 UCTOYHHU-
KOB OYyJIyT UCIIOJIb30BaHbI B ajibHENIICH padoTe;

3. 03HAKOMHUTENBHOE - MOAPa3yMEBAET CILIONIHOE, JOCTATOYHO MOJIPOOHOE MpodTe-
HUE OTOOpPAHHBIX CTATEH, IJ1aB, OTJACIBHBIX CTPAHMII, IIETh - TTO3HAKOMHUTHCS C XapaKTepOM
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uH(pOpMaIH, Y3HaTh, KAKHE BOIPOCH! BHIHECEHBI aBTOPOM Ha PACCMOTPEHHE, IPOBECTH COP-
TUPOBKY MaTepHaJa;

4. n3yyarolee - NpeArnonaraeT JOCKOHAIbHOE OCBOCHUE MaTepualla; B XOA€ TaKoro
YTEHMsI MPOSBIAETCS JOBEPUE YUTATENS K aBTOPY, TOTOBHOCTh IIPUHATH M3JI0KEHHYIO UH-
dopmarlyio, pealnzyeTcsl yCTaHOBKa Ha MPeIeIbHO IOJHOE IOHMMaHUe MaTepuaa;

5. aHATUTHKO-KPUTHUECKOE U TBOPUECKOE YTEHHUE - JBA BUJA YTCHUS OJIM3KHE MEXY
co00i1 TeM, YTO y4acTBYIOT B PEIICHUN UCCIIEA0BATEIbCKUX 3a7a4. [IepBblil U3 HUX Mpenrno-
JaraeT HalpaBJICHHbI KPUTHUYECKHUM aHaiIu3, Kak caMod MHpOpMalUU, TaK U CIIOCOOOB €€
MOJIYYE€HHUS U TIOJIJAYM aBTOPOM; BTOPOE - MOUCK TEX CYKIEHUH, (PaKTOB, 10 KOTOPHIM WJIH B
CBSI3H, C KOTOPBIMH, YATATENIb CUUTAET HYKHBIM BBICKA3aTh COOCTBEHHBIE MBICIIH.

N3 Bcex pacCMOTPEHHBIX BUAOB YTEHHsI OCHOBHBIM JUIS CTYJICHTOB SIBJISIETCS U3YyYalo-
11ee - IMEHHO OHO I03BOJISIET B paboTe ¢ y4eOHOM JINTEpATypOil HaKaIIMBaTh 3HAHUS B Pa3-
JUYHBIX o0nacTsaX. BOT moyeMy HUMEHHO 3TOT BUJ UYTCHHS B paMKax y4eOHOU JIesTeIbHOCTH
JIOJKEH OBITh OCBOEH B IEPBYIO ouepeib. Kpome Toro, npu oBiajieHUN JAaHHBIM BHJIOM YTe-
HUSL (OPMUPYIOTCSI OCHOBHBIE NIPHEMBI, TIOBBIIIAIONTINE Y3PPEKTUBHOCTh PAOOTHI ¢ HAYUYHBIM
TEKCTOM.

OcHogHbie 6UObl cCUCMEMAMUIUPOBAHHOU 3ANUCU RPOUUMAHHO20:

1. AHHOTHpOBaHHE - IPEJCIBHO KPATKOE CBSI3HOE ONMMCAHKUE MMPOCMOTPEHHON WU
MPOYUTAHHON KHUTH (CTATbU), €€ COACPkKaHMsI, NICTOUYHUKOB, XapaKTepa U Ha3HAUCHUS;

2. IlnanmpoBaHume - KpaTKas JOTHUECKask OpTraHU3aIHs TEKCTa, PACKPBIBAIOIIAs CO-
JepKaHUE U CTPYKTYPY U3y4acMOro MaTepuaa;

3. TesupoBaHue - TAKOHUYHOE BOCITPOM3BEICHIE OCHOBHBIX YTBEPKICHUH aBTOpa
0e3 npuBieYeHHs PAaKTUYECKOTO MaTepraa;

4. luTupoBaHHE - JOCIOBHOE BBIIMMCBHIBAHME U3 TEKCTa BBIAEPIKEK, U3BJICUEHUN,
Hau0OoJee CyIIeCTBEHHO OTPAKAIOIIUX Ty WK UHYIO MBICIb aBTOPA;

5.  KoHcnektupoBaHHe - KpaTKOE€ M IIOCIEAOBATENBHOE H3JI0KEHUE COJEP:KaHUS
MPOYUTAHHOTO.

KoHcnekT - coxxHbIi c1oco0 U3M0KEHUS COAepKaHUSI KHUTY UM CTaThU B JIOTHYE-
CKOM mocienoBaTeabHOCTH. KOHCIIEKT akkyMyIupyeT B cebe Mpeblayliie BUAbI 3aIluCH,
MI03BOJISIET BCECTOPOHHE OXBAaTUTh COJIEpKAHUE KHUTH, CTaTbU. [l03TOMYy yMeHne cocTaBisATh
IUIaH, TE3UCHI, JAEJIaTh BBIIUCKU U JPYTHE 3allMCH ONPEIEISIET U TEXHOJIOIHIO COCTaBJICHUS
KOHCIIEKTa.

8.3. MeToanyecKkue peKOMEHIAUN 10 COCTABJICHUI0 KOHCIIEKTA:

1. BHuMarenbHO NPOYUTANUTE TEKCT. Y TOUHUTE B CIPABOYHOM JINTEPATYPE HETIOHST-
Hble cnoBa. [Ipu 3anucu He 3a0y/1bTe BEIHECTH CIIPABOYHbIE JAHHbBIE HA MOJIS KOHCIIEKTa;

2. Brigenure ri1aBHOE, COCTABBTE IIJIAH;

3. Kparko chopmynupyiiTe OCHOBHbBIE MOJTOKEHUS TEKCTA, OTMETHTE apT'yMEHTAIUIO
aBTOpA;

4. 3aKOHCIEKTUpPYWTE MaTepual, YeTKO cleAys MyHKTaM IuiaHa. [Ipu koHcnekTupo-
BAHWM CTAPAUTECHh BBIPA3UTH MBICIb CBOMMH CIIOBaMHU. 3AIIMCH CIEAYET BECTU YETKO, SICHO.

5. I'pamoTHO 3anuceiBaiiTe uTarhl. LIuTHpYs, y4nThIBaiiTe JIAKOHUYHOCTbD, 3HAYU-
MOCTb MBICJIH.

B TekcTe KOHCIEKTa JKeaTeabHO IPUBOJUTE HE TOJIBKO TE3UCHBIC MOJIOKEHUS, HO U
uXx AokazarenbcTBa. [Ipu opopmieHnn KoHCIEKTa HEOOXOAMMO CTPEMHUTHCS K eMKOCTH KaX-
JI0TO TMpeAJIOKEHHs. MBICIM aBTOpa KHUTH CIIEAYeT M3JlaraThb KpaTKo, 3a00TSACh O CTHJIE U
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BBIPA3UTCIIBHOCTH HAIIMCAHHOIO. Yucio AOMOJHUTENIBHBIX 3JIEMEHTOB KOHCIIEKTA JIOJIKHO
OBIThH JIOTUYECKH 06OCHOBaHHI>IM, 3allUCH JOJIKHBI paCIIPECACIIATHCA B onpeﬂeneHHoﬁ IIOCJIC-
JOBAaTCIbHOCTH, OTBEYAIOIIEH JIOTMYECKOU CTPYKTYPC IIPOU3BCIACHUA. J_—[J'IH YTOUHCHHUA U IO~
IIOJIHCHUA H606XOI[I/IMO OCTaBJIATH ITOJIA.

OBJ'IaI[eHI/Ie HaBbIKAMH KOHCIICKTHUPOBAHUA Tpe6yeT OT CTyACHTA HCJIICYCTPCMIICHHO-
CTH, MMOBCEIHEBHOM CAMOCTOSTEIbHOM pa6OTBI.

IIpakTH4YecKHue 3aHATHA.

Jj1s TOro 4TOOBI NPAKTHYECKHUE 3aHATHS IPUHOCUIM MAaKCUMAJIbHYIO M0JIb3Y, HE00XO0-
JUMO TIOMHHTb, YTO YIPAXXKHEHHUE M PELIeHHE 3aa4 IPOBOJATCS 110 BHIYMTAHHOMY Ha JIEK-
LUSAX MaTepualy U CBs3aHbl, KaKk MPaBWIIO, C JIE€TAIBHBIM pa300poOM OTAEIbHBIX BOIIPOCOB
JEKIMOHHOTO0 Kypca. CienyeT MoAYepKHYTh, YTO TOJIBKO MOCIIE YCBOSHHSI JIEKIIUOHHOTO Ma-
Tepuaja ¢ onpeaeseHHON TOYKU 3peHMs (a2 UMEHHO C TOM, ¢ KOTOPOH OH M3J1araeTcs Ha JIeK-
IUSX) OH OyJIeT 3aKpeIIAThCS Ha MPAKTUYECKUX 3aHATUSAX KaK B pe3yJbTaTe 00CYXJIEHUS U
aHaju3a JEeKIMOHHOTO MaTepHaja, Tak U ¢ IOMOIIbIO PEelIeHHs MPOOJIEeMHbBIX CUTYyaluH, 3a-
nad. [Ipu 3THX ycIOBHUSAX CTYIEHT HE TOJIBKO XOPOIIO YCBOUT MaTEpHall, HO U HAYYUTCS PH-
MEHSTh €r0 Ha MPAKTHUKE, a TAKKE MOJYUYUT JOTOTHUTENIBbHBINA CTUMYJ (M 3TO OYEHb BaXHO)
JUISL aKTUBHOW MPOPAOOTKH JIEKLIUU.

[Ipn camMOoCTOSITENIBHOM PELIEHUH 33aJa4 HY’KHO OOOCHOBBIBATh KaK/AbIM 3TaIl pelile-
HUS, UCXOJI U3 TEOPETUUECKUX MOJIOKEHUN Kypca. Eciu cTyieHT BUIUT HECKOJIBKO MyTen
penieHus npooaemMsl (3a1a4n), TO HY>)KHO CPaBHUTh MX U BBIOPATh CaMblil pallMOHATbHBIM.
[Tone3no 10 Havaga BBIYMCICHUM COCTaBUTh KPATKHUM IUIaH pelieHus npoOieMbl (3a1aun).
Pemienne npoGieMHBIX 3a/1a4 WK IPUMEPOB CIEAYET U3araTh oIpoOHO, BHIYUCICHUS pac-
[oJIaraTh B CTPOTOM IMOPSIKE, OTAENSISI BCIOMOraTeIbHble BBIYUCICHHS OT OCHOBHBIX. Perre-
HUS TP HEOOXOAMMOCTH HY>KHO COIPOBOXKJIaTh KOMMEHTApUsMHU, CXeMaMH, YepTexaMu U
PUCYHKaMHU.

Crnenyer MOMHMTB, YTO PELICHHE KaXKAOW yueOHOH 3a7auu JOJDKHO JIOBOJIUTHCS IO
OKOHYATEJbHOI0 JIOTHYECKOT0 OTBETA, KOTOPOTO TPEOYET YCIOBHE, U 110 BO3MOYKHOCTH C BbI-
BoAoM. [lonydeHHBIN OTBET cieayeT MPOBEPUTH CIIOCOOAMH, BBHITEKAIOIIMMU U3 CYIIECTBA
naHHoM 3agaun. [lone3no Taxxe (€cau BO3MOXKHO) PeliaTh HECKOJIBKUMU CITIOCOOaMH U CpaB-
HUTH MOJIyYeHHbIE pe3yNbTaThl. Pellenre 3a1a4 JaHHOTO THUIA HY>KHO IPOJOJIKATh 10 MPH-
oOpeTeHUsI TBEP/IbIX HABBIKOB B UX PEILICHUU.

CamonpoBepka.

[Tocne u3ydyeHus onpeaeacHHON TEMBI 0 3alUCIM B KOHCIIEKTE U YUEOHHUKY, a TaKKe
peuIeHus J0CTaTOYHOT O KOJIMYECTBA COOTBETCTBYIOIIUX 3a/1a4 HA IPAKTUYECKUX 3aAHATUAX U
CaMOCTOSITENIBHO CTYIEHTY PEKOMEHAYETCs, UCIIOJIb3Ys JIUCT OIIOPHBIX CUTHAJIOB, BOCIIPOU3-
BECTH 10 TAMSITH ONPEEIICHUs, BBIBOABI (POpMYIl, GOPMYITUPOBKHA OCHOBHBIX MOJIOXKEHHUH U
JIOKa3aTeJIbCTB.

B cnyuae He0OX0IMMOCTH HYKHO €I1le pa3 BHUMATEIbHO pa300paThcs B MaTepHuaie.

WNHorna HenOCTaTOYHOCTh YCBOEHUSI TOTO WJIM MHOTO BOIPOCA BBIICHSIETCS TOJBKO
IIPY U3YYECHHHU JaJIbHENIIEero Matepuaia. B aTom ciydae Hasto BEpHYThCS Ha3al ¥ IOBTOPUTH
IJIOXO YCBOEHHBIN Martepuall. BaXHblil KpUTepull YCBOCHHSI TEOPETUUECKOTO MaTepuasa -
YMEHHE pemaTh 3a1a4d WU MIPOUTH TECTUPOBAHUE IO NPOWJIEHHOMY Marepuany. OmHaKo
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CJIEAyeT MOMHUTB, YTO MPABUIILHOE PELICHHUE 3aa4l MOYKET MOJIYUYUTHCA B PE3YJIbTATE MPU-
MEHEHHSI MEXaHUUYECKH 3ay4eHHBIX (popMyn 0€3 MOHMMaHHUS CYIIIHOCTH TEOPETUYECKHUX T10-
JIOKEHUH.

KoncyabTanumn

Ecnu B nporecce camocTosATenbHONU pabOThl Ha/l U3yUYEHUEM TEOPETHUECKOIO MaTepH-
aJla WIKM IPH PEIIEHUH 3a7a4 y CTyJE€HTa BO3HUKAIOT BOMPOCHI, pa3pelIuTh KOTOPbIE CaMO-
CTOATEIBHO HE YAAeTCs, HEOOXOAMMO 0OpaTUTHCS K MPENOAABATEINO IS OJIYUYEHUS Y HETO
pa3bpsACHEHUH WIN yKa3aHUil. B cBouX BoIlpocax CTYJIEHT OKEH YETKO BBIPa3UTh, B YEM OH
WCIBITBIBAET 3aTPYJHEHUS, XapaKTep 3TOT0 3aTPyIHEHUs. 32 KOHCYJIbTALUEN ciaeayeT o0pa-
1IaThCsl U B CIy4ae, €Clid BOBHUKHYT COMHEHHMSI B IPABUIILHOCTH OTBETOB Ha BOIIPOCHI CaMO-
MIPOBEPKHU.

HO)IFOTOBKa K 3K3aM¢HaM U 3a4YcTaM.

Nzydenne MmuOTHX 001IETTPO(hECCHOHANTBHBIX U CIICTIHATBLHBIX TUCITUTIINH 3aBepIIacT-
cst 9k3aMeHOM. [loIroToBKa K 9K3aMEHY CIIOCOOCTBYET 3aKPEIUICHUIO, YIITYOIeHUI0 1 0000-
MICHWIO 3HAHUM, TTOJTy9aeMbIX, B IPOIIECCEe 0OYUCHUS, a TAKKE MPUMEHEHHUIO UX K PEIICHUTO
MPAKTUYCCKUX 3a/1a4. [ 0TOBSICH K DK3aMEHY, CTYICHT JIMKBUIUPYET UMEIONTUECS TIPOOCITBI B
3HAHMSX, YIIIYOJISIeT, CUCTEMATH3UPYeT U YIOPsIOYMBacT cBou 3HaHMs. Ha sk3ameHe cry-
JIEHT JIEMOHCTPHUPYET TO, YTO OH MPUOOpeN B mporecce 00yueHHUs MO0 KOHKPETHON y4eOHOM
JTUCITUTLIAHE.

DK3aMeHaIMOHHASI CECCHS - ATO CEpPHsl FK3aMEHOB, YCTAHOBIICHHBIX YY€OHBIM TUIAHOM.
Mexny sx3amenamu unTepBain 3 - 4 nus. He cnenyer aymats, 4to 3 - 4 AHS TOCTaTOYHO IS
YCIICTIHOM MOATOTOBKU K SK3aMEHaM.

B 5tu 3 - 4 aHs HYHO CHCTEMaTU3UPOBATh YK€ UMeroluecs 3Hanus. Ha koHcymbTa-
IIUY TIepeJT 9K3aMEHOM CTYICHTOB ITO3HAKOMSIT C OCHOBHBIMU TPEOOBaHUSMH, OTBETST HA BO3-
HUKIIKE y HUX BOMPOCHL. [1oaToMy mocernienrne KOHCYIbTaluii 00s3aTeNIbHO.

TpeOGoBaHus K OpraHU3alMU MOATOTOBKU K SK3aMEHAM T€ K€, YTO M MIPH 3aHATHSIX B
TEUYCHHE CEMECTPa, HO COOJIOIaThCSl OHU JOKHBI OoJiee cTporo. Bo-mepBhIX, 0YCHb BaXKHO
cOOJTIOZICHHUE PEXXKMMa JTHS; COH HE MEHEe 8 4acOB B CYTKH, 3aHITHS 3aKaHYMBAIOTCS HE TI03/1-
Hee, yeM 3a 2 - 3 vaca 1o cHa. OnTuManbHOe BpeMs 3aHATHH, OCOOCHHO 0 MaTeMaTHKE -
YTpEHHUE U THEBHBIE Yachl. B mepepriBax MexX Iy 3aHATUSIMH PEKOMEHIYIOTCS] TPOTYJIKH Ha
CBEXEM BO3JlyXe, HEYTOMUTEIbHBIC 3aHSATHS CIIOPTOM. BO-BTOPBIX, HATMUKE XOPOIIUX COO-
CTBEHHBIX KOHCIIEKTOB JIEKITHHi. J[a’ke B TOM citydae, eciii ObUTa MponyIieHa Kakas-mu00 JieK-
111, HEOOXOAMMO BO BpeMs €€ BOCCTaHOBUTH (Ilepenucarh ee Ha kadeape), 001ymaTh, CHATh
BO3HHUKIIIME BOIIPOCHI JIJIsi TOTO, YTOOBI 3alTOMUHAHUE MaTeprana ObUIO OCO3HaHHBIM. B-Tpe-
TBUX, TIPU MTOATOTOBKE K 3K3aMEHAM Y CTY/ICHTA JIOJDKEH OBITh XOPOIINHA YICOHUK WIIH KOH-
CIEKT JIUTEPATyPhl, MPOUYUTAHHOM 1O YKa3aHHIO MPETOaBaTeNsl B TCUCHHE ceMecTpa. 37eCh
MOKHO 3((EKTHBHO MCITOJIB30BATh JINCTHI ONTOPHBIX CUTHAJIOB.

Brauase cienyeT mpocMOTpeTh BECh MaTepHat 1o ¢J1aBaeMOM IUCIUTIIIMHE, OTMETUTD
utst cebst TpyaHble Bompockl. O0s3aTenbHO B HUX pa3o0pathes. B 3akmodueHue eme pas 1e-
JI€CO00pPa3HO MOBTOPUTH OCHOBHBIC MOJIOKCHUS, UCTIOIB3YS IIPH 3TOM JIMCTBI OTIOPHBIX CHT-
HAJIOB.

CucreMatndeckasi MOJATOTOBKA K 3aHATHUSM B TEUCHHUE CEMECTpPA IMO3BOJIUT UCTIOIB30-
BaTh BPEMs DK3aMEHAITMOHHON CECCHH ISl CHCTEMAaTH3aI[Mi 3HAHUM.

HpaBnﬂa NOATOTOBKH K 3a4YeTaM U IK3aMEHaM:
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- Jlyumie cpa3y COpUEHTUPOBATHCA BO BCEM MaTepuaje U 00A3aTeIbHO PACTIOI0XKUTh
BECh MaTepHall COTJIACHO dK3aMEHAIMOHHBIM BOIpocaM (MU BOIIPOcaM, 00CYKIaeMbIM Ha
CEMHHapax), 93Ta paboTa MOXKET 3aHATh MHOT'O BPEMEHH, HO BCE OCTAIILHOE - 3TO YXKE TeXHH-
YecKHe JieTaau (TJIaBHOE - ’TO OPUEHTHPOBKA B MaTepHaiie!).

- Cama nmoaroToBka CBsi3aHa HE TOJIBKO C «3ariloMuHaHueM». [IoIroToBKa Takxe npe-
MoJaraeT U MepeoCcMbICIICHUE MaTepuaa, U 1aKe paCCMOTPEHHUE aIbTEPHATUBHBIX UICH.

- ['oTOBUTH «mIIaprajiku» IMOJE3HO, HO MOJIb30BaThCA UMU PUCKOBAHHO. | JTaBHBIN
CMBICJI TIOJITOTOBKU «IIMAprajok» - 3TO CUCTEMAaTU3alusl U ONTUMU3ALMS 3HAHUHM 1O JaH-
HOMY MPEIMETY, YTO CaMO 10 ce0e MPEKPACHO - ITO OUECHB CIIOXKHAS U BaXKHASI IJIs1 CTYyICHTA
pabota, 6oJiee CI0XKHasl U BayKHas, YeM MPOCTOE MOTJIOMIEHUE MACChl Y4eOHOM HH(pOpMAITIH.
Ecam ctyneHT caMmocTOSITENIbHO TOATOTOBUII TAKUE ILTIAPTAIKU», TO, CKOPEE BCETO, OH U K-
3aMEeHbI claBaTh OyJeT 0oJiee YBEPEHHO, TaK KaK y HEro yxe chopMupoBaHa 0011as OpHEH-
TUPOBKA B CJIO)KHOM MaTtepualie.

- Kak 310 HM mapagoKcaibHO, HO UCIIOJIB30BAHUE IIIAPTATIOK» YaCTO MO3BOJISIET OT-
BEYAIOIIEMY CTYJICHTY JIy4llle IEMOHCTPUPOBATh CBOM MO3HAHUS (TOYHEE - OPUEHTUPOBKY B
3HAHUAX, YTO HAMHOTO Ba)KHEE 3HAHUS «3aIIOMHEHHOTO» M «TYT K€ 3a0BITOTO» TOCIIe Caun

JK3aMEHa).

CHayaJsia CTyJIeHT JOJKEH MPOJIEMOHCTPUPOBATh, UTO OH «YCBOWID) BCE, UTO Tpedy-
eTcsl 1o mporpamme o0ydeHus (MU Mo MPorpaMMe JAaHHOTO MPETNo1aBaTes), U JUIIb TO-
CJIe ATOTO OH BIIpaBe BHICKA3aTh WHBIE, KENATEIbHO ApTYMEHTUPOBAHHBIC TOUKH 3PECHHUS.
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BBenenue

Y4eOHO-MEeTOINYECKUI KOMIUIEKC JUCIUIUIMHBI aHTTTUICKHUH SI3bIK TpeIHa3HaueH IS IPaKTH-
YECKHUX 3aHSITUH HalpaBiieHUs MOAroToBKU MaructpoB 13.04.02 «3neKTposHEpreTuKa U JIEKTPOTEX-
HUKa [IPOrpaMMBbl «YIIPaBICHUE U YCTOMYUBOE PA3BUTHE JHEPrOXO03A1CTBA IPEAIIPUATHI.

OaHUM M3 KOMIIOHEHTOB COJIEpKaHUsI Kypca MHOCTPAHHOIO SI3bIKA JJI HESI3BIKOBBIX BY30B SIB-
JISIFOTCS CPEZICTBA OOILEHUs, KOTOPhIE MPEyCMaTPUBAIOT TaKUe S3BIKOBBIC SIBJICHUS KaK rpaMMarnye-
ckue (popmbl U KOHCTpYKIHMH. B cooTBeTcTBUU ¢ nporpammoit YMO B 001acTy TUHIBUCTHKY JaHHbBIE
METOJIMYECKUE yKa3aHUsl HAIIPABJIEHbl HA Pa3BUTHE U COBEPILIEHCTBOBAHUE I'PAaMMaTHUYECKUX HABBIKOB
(B TOM 4mCIIe MPUOOPETCHHBIX B IIIKOJIC).

[TpakTHyeckas 1enb 3aKiao4aeTcss B (OPMUPOBAHUH Y CTYACHTA CIOCOOHOCTH U TOTOBHOCTH K
MEXKYJIbTYPHOH KOMMYHHMKALIUH, YTO MPEANOJaracT pa3BUTHE YMEHUI ONOCPEJOBAHHOIO NMHCbMEH-
HOTO (YT€HHE, MMCHMO) U HETIOCPEICTBEHHOTO YCTHOTO (TOBOPEHHE, ayJUPOBAHNE) UHOS3BIYHOTO 00-
nieHus1. B CBsA3M € BbIIIE CKa3aHHBIM METOIMYECKUE YKa3aHUsl OPUEHTUPOBAHbI HA Pa3BUTHE TPaMMaTH-
YECKUX HABBIKOB, KaK JUIsS YT€HUS, TaK U JUI YCTHOTO OOIICHUSI.

TeopeTnueckuii MaTepual U3jaraercsa B BUae TaOIUI, UCTIOIb30BaHUS (DYHKIIMOHATBHBIX MPH-
MepOB. YIIpaKHEHHUS J1JIs 3aKPEIIEHUS] HOBBIX CTPYKTYp CIIOCOOCTBYIOT AKTUBHOMY YCBOEHHUIO MaTEpH-
ana.

JlaHHbIE METOAMYECKHUE YKA3aHUS MOTYT OBITh MCIIOJIb30BaHbI KakK JJIsi CaMO0Opa30BaHus, TaK U
JUI 3aHATUH MO PYKOBOJICTBOM IPENOIaBaTENs, B KAUeCTBE IPAMMATUYECKOTO TOTIOJIHEHUS K JIF0OOMY
KypCY aHIJIMICKOrO sI3bIKa COOTBETCTBYIOLIETO YPOBHSI.

Unit 1: Present Simple — HacTosiee npocroe BpemMs

OO6pazoBanue

Hacrositiee mpocToe Bpemst 06pasyercsi ¢ IMOMOIIBIO noodedxcaue2o (CYIeCTBUTEILHOIO MM MECTO-
UMEHMS B UMEHUTEILHOM MAJIekKe) U CMbICLI08020 2/1d201d. B yTBEPKIEHUIX K CMBICIIOBOMY IJIarojy B
3-M JUIe eAMHCTBEHHOTO YUCIIa OOBIYHO MpHOABIsieTCs OKOHYaHUE —S. B Bompocax W OTpHIIaHUSX C
mectoumenusmi |, you, we, they ucnosnb3yetcs BcrmomorarenbHbiid rmaroa do/don’t, a ¢ mecronmeHu-
simu he, she, it — does/doesn 't. Eciiu cMmbiciioBoit riarosn ynorpebisercs ¢ does/doesn ’t, okonuanue —S K
HEMY He MpHOaBIsACTCS.

Yr1Bepkaenue
I/Y ou/We/They read.
He/She/lt reads.
Bomnpoc
Do I/you/we/they
read?
Does he/she/it
OTpunanue
Hoanas popma Kparkas ¢popma
I/You/We/They do not don’t
read.
He/She/It does not doesn’t
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Ynompebnenue

Present Simple ynorpe6asiercsi 1isi BbIpasKeHus:
"  TOCTOSIHHBIX COCTO}IHI/Iﬁ,
" [IOBTOPSIOIIUXCS U MOBCEIHEBHBIX JEUCTBUHN (YACTO CO CIACAYIONIMMU HAPECUUSIMHU: always, never,
usually u 1.1.),
Mr. Gibson is a businessman. He lives in New York. (mocrositHHOE cOCTOSIHHE)
He usually starts work at 9 a.m. (moBceaHeBHOE AciiCTBHE)
He often stays at the office until late in the evening. (moBceaneBHOE AciicTBHE)
" HCIIPCIOXHBIX HCTHH U 3aKOHOB IIPHUPOHLI,
The moon moves round the earth.
- ,Z[CI‘/'ICTBI/II\/'I, IMPOUCXOOAIIHNX II0 IMpOorpaMME HUIIH 110 paClIMCaHUIO (,Z[BI/I}KCHI/IG IIOE€310B, aBTO6y00B n
T.1.).
The bus leaves in ten minutes.
Ilpasonucanue

= bonblnas yacTh 171arojos B 3-M JIMLE €IMHCTBEHHOIO YUCIIa IPUOOpETaeT OKOHYaHHUE —S.
| read — he reads

» K rjaronam, okaHUMBAIOIIMMCS Ha —SS, -Sh, -Ch, -X u —0, npubaBseTcs —€s.

| Kiss — he kisses, | brush — he brushes, | teach — he teaches, | fix — he fixes, | go — he goes

* B rjaronax, OKaHYMBAIONIUXCS HA COTJIACHBIN + Y, OMycKaeTcs Y v mpubaBisieTcs —ies.

| try — he tries, | fly — he flies

* B raronax, OkaHYMBAIOIIMXCS HA TJIACHBIH + Y, TpuOaBIsieTcss OKOHYAHUE —S.

| buy — he buys
Mapxepul

Mapxkepamu Present Simple ssistrores: usually, always u T.11., every day/week/month/year u 1.1., on
Mondays/Tuesdays u T.1., in the morning/afternoon/evening, at night/the weekend u ..

Present Simple: exercises

1.1 Complete the sentences using one of the following:
cause(s) close(s) drink(s) live(s) open(s) speak(s) take(s) place
1. Ann speaks German very well.
2. I never --- coffee.
3. The swimming pool --- at 9 o'clock and --- at 18.30 every day.
4. Bad driving --- many accidents. causes
5. My parents --- in a very at small flat. live
6. The Olympic Games --- every four years. Take place

1.2 Put the verb into the correct form.

. Jane doesn't drink (not/drink) tea very often.

. What time --- (the banks/close) in Britain? Do the banks close

. 'Where --- (Martin/come) from?' 'He's Scottish.' Does Martin come

. "What --- (you/do)?' 'I'm an electrical engineer.' — do you do

. It --- (take) me an hour to get to work. How long --- (it/take) you? — take, does it take
. I --- (play) the piano but I --- (not/play) very well. Play , don’t play

. I don't understand this sentence. What --- (this word/mean)? Does this word mean
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1.3 Use one of the following verbs to complete these sentences. Sometimes you need the negative:
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believe eat flow go grow make rise tell translate

1. The earth goes round the sun.

2. Rice doesn't grow in Britain.

3. The sun --- in the east. rises

4. Bees --- honey. - make

5. Vegetarians --- meat. — don’t eat

6. An atheist --- in God. doesn’t believe

7. An interpreter --- from one language into another. translates
8. A liar is someone who --- the truth. Does not tell

9. The River Amazon --- into the Atlantic Ocean. flows

1.4 Ask Liz questions about herself and her family.

1. You know that Liz plays tennis. You want to know how often. Ask her.

How often do you play tennis?

2. Perhaps Liz's sister plays tennis too. You want to know. Ask Liz.

--- your sister --- (- does your sister play tennis?)

3. You know that Liz reads a newspaper every day. You want to know which one. Ask her.
--- ( Which newspaper do you read everyday?)

4. You know that Liz's brother works. You want to know what he does. Ask Liz.

--- - what does your brother do?

5. You know that Liz goes to the cinema a lot. You want to know how often. Ask her.
--- How often do you go to the cinema?

6. You don't know where Liz's mother lives. Ask Liz.

--- Where does your mother live ?

1.5 Complete using one of the following.

I apologise Iinsist I promise Irecommend I suggest

1. It's a nice day. I suggest we go out for a walk.

2. I won't tell anybody what you said. ---. [ promise

3. (in a restaurant) You must let me pay for the meal. ---. — [ insist

4. --- for what I said about you. It wasn't true and I shouldn't have said it. — I apologize
5. The new restaurant in Hill Street is very good --- it. I recommend

Unit 2: Present Continuous — HacTosiee npoa0JKeHHOEe BpeMst

Obpasosanue

Hacrositiiee mpo1oyoKeHHOE BpeMst 00pa3yeTcst ¢ MOMOIIBI0 BCIIOMOTATeIbHOTO riiaroja to be u cmoic-
7108020 21a20.a, K KOTOpoMy j00asisiercs -ing.

YT1BepKaeHue
IHonnas popma Kparkas ¢popma

I am ‘m
He/She/lt IS ’s reading.
You/We/They are re

Bomnpoc
Am I
Is he/she/it reading?
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Are you/we/they

Otpuuanue
IHonnas ¢popma Kparkasa ¢popma
| am not m not
He/She/lt IS not isn’t reading.
You/We/They are not aren’t
Ynompebnenue

Present Continuous ynorpeo.isieTcst 1Jisi BbIPAKeHHsI:

" JEeHCTBHIi, MPOMCXOIAIINX B MOMEHT PEYH,
He is reading a book right now.

" BpPEMEHHBIX JICUCTBUH, MPOMCXOMAIINX B HACTOSAIINM MEPHOJ BPEMEHHU, HO HE 00s3aTeIbHO B MO-
MEHT PeYH,
She is practicing for a concert these days. (B gannbiii MoMeHT OHa He urpaet. OHa OTIbIXAaET.)

" JeHCTBHA, MPOMCXOISIIMX CIUIIKOM YaCTO U IO TIOBOIY KOTOPBIX MBI XOTHM BBICKA3aTh pa3/paxe-
HHE WM KPUTHKY (0OBIYHO cO ciioBoM always),
“You’re always interrupting me!” (pa3npaxenuc)

" JleiicTBM, 3apaHee 3aIUIaHMPOBAHHBIX Ha Oyyiiee.
He is flying to Milan in an hour. (3to 3amnanupoBaHo)

Ilpasonucanue

* B riaronax, OKaHYMBAIOLIUXCS HA —€, OOBIYHO OITyCKaeTCs —e U mpuoaBsiercst —ing.
dance — dancing, HO agree - agreeing
= B rjiarojax, OKaH4YHMBaroIuxcs Ha y[[apl—[blﬁ CJIOT ¢ KPAaTKUM IJIACHBIM MCXKAY ABYMs COrJiac-
HBIMH, KOHCYHAas CorjiacHas 6YKB8. YABAUBACTCA U HpI/I6aBJ'I$IeTC$I —ing.
refer — referring, run — running, get — getting, HO open — opening
» B riaronax, okaHuuBarommxcs Ha —|, ata Oyksa | yapauBaetcs u npubasisiercs —ing.
travel - travelling
* B riaronax, OKaHYMBAIOLINXCS HA —I€, OIycKaeTcst —ie u mpubasisiercs -y + -ing.

lie — lying, die - dying
Mapkeput

Mapxkepamu Present Continuous siesisirorest: now, at the moment, these days, at present, always, tonight,
still v T.11.

Present Continuous: exercises

2.1 Complete the sentences with one of the following verbs in the correct form:

come get happen look make start stay try work

1. "You're working hard today.' 'Yes, I have a lot to do.'

2. I --- for Christine. Do you know where she is?

3. It --- dark. Shall I turn on the light?
4. They haven't got anywhere to I've at the moment. They --- with friends until they find somewhere.
5. 'Are you ready, Ann?' 'Yes, I ---.'

6. Have you got an umbrella? It --- to rain. Is starting
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7. You --- a lot of noise. Could you be quieter? I --- to concentrate. Are making, am trying
8. Why are all these people here? What ---? Is happening

2.2 Use the words in brackets to complete the questions.
1. 'Is Colin working this week?' 'No, he's on holiday.' (Colin/work)
2. Why --- at me like that? What's the matter? (you/look) are you looking
3. Jenny is a student at university.' 'Is she? What --- ?' (she/study) is she studying
4. --- to the radio or can I turn it oft? (anybody/listen) Is anybody listening
5. How is your English? --- better? (it/get) Is it getting

2.3 Put the verb into the correct form. Sometimes you need the negative (I'm not doing etc.).

1. I'm tired. I'm going (go) to bed now. Goodnight!

2. We can go out now. it isn't raining (rain) any more.

3. 'How is your new job?' 'Not so good at the moment. I --- (enjoy) it very much.' “‘m not enjoying

4. Catherine phoned me last night. She's on holiday in France. She --- (have) a great time and doesn't
want to come back. ‘s having

5. I want to lose weight, so this week I --- (eat) lunch. ‘m not eating

6. Angela has just started evening classes. She --- (learn) German. ‘s learning

7. I think Paul and Ann have had an argument. They --- (speak) to each other. Aren’t speaking

2.4 Read this conversation between Brian and Sarah. Put the verbs into the correct form.
SARAH: Brian! How nice to see you! What (1) --- (you/do) these days?
BRIAN: I (2) --- (train) to be a supermarket manager.
SARAH: Really? What's it like? (3) --- (you/enjoy) it?
BRIAN: It's all right. What about you?
SARAH: Well, actually I (4) --- (not/work) at the moment.
I (5) --- (try) to find a job but it's not easy.
But I'm very busy. I (6) --- (decorate) my flat.
BRIAN: (7) --- (you/do) it alone?
SARAH: No, some friends of mine (8) --- (help) me.

2.5 Complete the sentences using one of these verbs: get change rise fall increase
You don't have to use all the verbs and you can use a verb more than once.

1. The population of the world is rising very fast.

2. Ken is still ill but he --- better slowly.

3. The world ---. Things never stay the same.

4. The cost of living ---. Every year things are more expensive.

5. The economic situation is already very bad and it --- worse.

Unit 3: Conoctasaenue Present Simple u Present Continuous

Present Simple Present Continuous
» Present Simple ynorpebnsiercst anst Beipa- =  Present Continuous ynotpe0msiercst 1J1st BbI-
JKECHUS IMTOCTOSHHBIX COCTOSIHI/If/'I, IIOBTOPAIO- paXE€HUusA BPEMCHHBIX ﬂGfICTBI/If/i, IIpOUCXO-
IIUXCS U IOBCEAHEBHBIX AeHUCTBUH. JAIIUX B MOMEHT pE€UYM WM B HACTOSLLUN
nepuoa BpEMCHHU.
Claire Bryan works as a secretary. It’s nine o’clock. Claire is still at home because
She starts work at eight o’clock every day. she is ill.
She types Mr. Moore’s letters. She is wearing her pajamas and she is sitting on
her bed.

She isn’t working today.
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Present Simple or Present Continuous: exercises

3.1 Are the underlined verbs right or wrong? Correct the verbs that are wrong.

1. Water boils at 100 degrees celsius. RIGHT

2. The water boils. Can you turn it off? WRONG: is boilling

3. Look! That man tries to open the door of your car. --- wrong, is trying

4. Can you hear those people? What do they talk about? --- wrong, are they talking
5. The moon goes round the earth. ---right

6. I must go now. It gets late. --- wrong, is getting

7. Tusually go to work by car. --- right

8. 'Hurry up! It's time to leave.' 'OK, I come.' --- wrong, am coming

9

. I hear you've got a new job. How do you get on? --- wrong, are you getting on

3.2 Put the verb in the correct form, present continuous or present simple.
. Let's go out. It isn't raining (not/rain) now.
. Julia is very good at languages. She speaks (speak) four languages very well.
. Hurry up! Everybody --- (wait) for you. — is waiting
. '--- (you/listen) to the radio?' 'No, you can turn it off.' — Are you listening
. '--- (you/listen) to the radio every day?' 'No, just occasionally.' — Do you listen
. The River Nile --- (flow) into the Mediterranean. - flows
. Look at the river. It --- (flow) very fast today - much faster than usual. — is flowing
8. We usually --- (grow) vegetables in our garden but this year we --- (not/grow) any. —grow, are not
growing
9. 'How is your English?' 'Not bad. It --- (improve) slowly." Is improving
10. Ron is in London at the moment. He --- (stay) at the Park Hotel. He --- (always/stay) there when
he's in London. — is staying, always stays
11. Can we stop walking soon? I --- (start) to feel tired. — am starting
12.'Can you drive?' 'l --- (learn). My father --- (teach) me.' — am learning, is teaching
13. Normally I --- (finish) work at 5.00, but this week I --- (work) until 6.00 to earn a bit more money.
— finish, am working
14. My parents --- (live) in Bristol. They were born there and have never lived anywhere else. Where -
-- (your parents/live)? Live, do your parents live
15. Sonia --- (look) for a place to live. She --- (stay) with her sister until she finds somewhere.
- 1s looking , is staying
16. 'What --- (your father/do)?' 'He's an architect but he --- (not/work) at the moment.'
- does your father do, is not working
17. (at a party) Usually I --- (enjoy) parties but I --- (not/enjoy) this one very much.
- enjoy, am not enjoying
18. The train is never late. It --- (always/leave) on time.
Always leaves
19. Jim is very untidy. He --- (always/leave) his things all over the place.
- is always leaving
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3.3 Finish B's sentences. Use always ~ing (see Section B).
1. A: I'm afraid I've lost my key again.
B: Not again! You're always losing your key.
2. A: The car has broken down again.
B: That car is useless! It ---
Is always breaking down
3. A: Look! You've made the same mistake again.
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B: Oh no, not again! I ---

Am always making the same mistake

4. A: Oh, I've left the lights on again.

B: Typical! You --- are always leaving the lights on

Unit 4: T'iaroJibl, He nMewme ¢opm rpynnel Continuous

Bo Bpemenax rpynmbi CoOntinUOUS 00bIYHO He YIIOTPEOJISIIOTCS IJIaroJibl:

*  BRIpaKAIOIINE BOCIIPHUSTHUSA, olnyineHus (See, hear, feel, taste, smell),

This cake tastes delicious.

"  BBIpAXaloIIUe MBICIUTENBHYIO AesTeabHocTh (Know, think, remember, forget, recognize, believe,
understand, notice, realize, seem, sound),

I don’t know his name.

» BeIpakarorue smoruH, xxenanus (love, prefer, like, hate, dislike, want),

Shirley loves jazz music.

= include, matter, need, belong, cost, mean, own, appear, have (koraa BeIpaskacT MIPUHAIICKHOCTD) U
T.I.

That jacket costs a lot of money.

I'nazonel, ne umerowmue popm zpynner Continuous: exercises

4.1 Are the underlined verbs right or wrong? Correct the ones that are wrong.
1. I'm seeing the manager tomorrow morning. RIGHT
2. I'm feeling hungry. Is there anything to eat? --- wrong, I feel hungry
3. Are you believing in God? --- wrong, do you believe in God? no I’'m an atheist
4. This sauce is great. It's tasting really good. --- - wrong, it tastes really good.
5. I'm thinking this is your key. Am I right? --- wrong, I think

4.2 Look at the pictures. Use the words in brackets to make sentences. (You should also study Unit
3 before you do this exercise.)

1. (you/not/seem/very happy today) You don't seem very happy today.

2. (what/you/do?) ---what are you doing?

Be quiet! (I/think) ---I’m thinking

3. (who/this umbrella/belong to?) --- To whom does this umbrella belong ?

I've no idea.

4. (the dinner/smell/good) ---The dinner smells good.

5. Excuse me. (anybody/sit/here?) ---Is anybody sitting here?

No, it's free

6. Can you ring me back in half an hour? (I/have/dinner) ---I’m having dinner

4.3 Put the verb into the correct form, present continuous or present simple.

. Are you hungry? Do you want something to eat? (you/want)

. Jill is interested in politics but she --- to a political party. (not/belong) does not belong to
. Don't put the dictionary away. I --- it. (use) I’'m using it

. Don't put the dictionary away. I --- it. (need) I need it.

. Who is that man? What ---? (he/want) does he want

. Who is that man? Why --- at us? (he/look) is he looking

. George says he's 80 years old but nobody --- him. (believe) - believes

. She told me her name but I --- it now. (not/remember) — don’t remember
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9. I --- of selling my car. (think) Would you be interested in buying it? Am thinking
10. I --- you should sell your w
car. (think) You --- it very often. (not/use) think, don’t use

11. T'used to drink a lot of coffee but these days I --- tea. (prefer) prefer

12. Air --- mainly of nitrogen and oxygen. (consist) consists

4.4 Complete the sentences using the most suitable form of be. Sometimes you must use the
simple (am/is/are) and sometimes the continuous is more suitable (am/is/are being).

1. I can't understand why he's being so selfish. He isn't usually like that.

2. Jack --- very nice to me at the moment. I wonder why. — was being
3. You'll like Jill when you meet her. She --- very nice. - is

4. Normally you are very sensible, so why --- so silly about this matter? Are you being
5. Why isn't Sarah at work today? --- ill? — Is she being

Unit 5: Past Simple — npoueamee npocroe BpeMs

Obpas3zosanue

HpaBI/IJ'IbeIe rJaroJjbl

[Iporeiiee MpoCToe BpeMs MPABUILHBIX ITIAT0JIIOB 0Opa3yercst myteM nprbasieHns -€d K CMbICIIO-
BOMY TJ1arojty. Bompocsl u OTpHUIlaHUs CTPOSTCS ¢ MOMOIIBbIO BcrioMorarenbHoro riarosa did/did not
(didn't) 1 cmbIcOBOTO IITarosa 6e3 -ed.

HenpaBnanble rjaaroJjbl

[Iporueamiee MPocToe BpeMsi HEPABHUIIBHBIX TJIArojioB 00pa3yercsi He myTeM npudasieHus -ed, a apy-
rumu criocobamu. Hampumep: leave — left, cut — cut, swim — swam (Bropas ¢popma HEpaBUIIbHBIX Tja-

TOJIOB).

Bompockl 1 oTpuIlaHust CTPOSITCS ¢ IOMOIIBIO BerioMorareasHoro riaroja did/did not (didn 't) u kopae-
BOH (OCHOBHO# ) )OpMBI CMBICTIOBOTO TJ1aroja. Hampumep:

She watched TV last night. — Did she watch TV last night? — She did not watch TV last night.

They left. — Did they leave? — They didn’t leave.

|
He/She/lt
You/We/They

Did

I
He/She/lt
You/We/They

YT1BepKaeHue

finished (left).
Bomnpoc
I
he/shelit finish (leave)?
you/we/they
OTpunanue

MMoanas ¢popma Kparkas ¢popma
did not didn’t

finish (leave).
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Ynompebnenue
Past Simple ynmorpeoasiercst 1Jisi BbIpaKeHHs

"  JIEHCTBUM, IPOU3OLIEAIINX B IPOLUIOM B ONPEIEICHHOE YKa3aHHOE BpEMsl, TO €CTh HaM U3BECTHO,
KOI/1a 3TH JEHUCTBUS POU30LLIH,
They graduated four years ago. (Korzma onu 3akoHumin yauBepcuter? Yerbipe roga Hazaa. Mbl
3HaeM BpeMmsl.)

"  TIOBTOPSIOUIMXCS B MPOILJIOM ACUCTBHI, KOTOpBIE 0oJiee HE MPOUCXOAT. B 3TOM ciydyae MOryT Hc-
0JIb30BaThCs Hapeuns yacTotel (always, often, usually u t.1.)
He often played football with his dad when he was five. (Ho tenieps oH yxe He urpaer B Gpyrboi co

CBOUM OTIIOM. )

" JIEHCTBMM, CIEJOBABIINX HEMOCPEACTBEHHO OJHO 3a APYTUM B IIPOLUIOM.
They cooked the meal first. Then they ate with their friends.

= Past Simple ymorpe0iisieTcst TakKe, KOT/Ia pedb HIET O JHOJISX, KOTOPBIX YK€ HET B JKUBBIX.
Princess Diana visited a lot of schools.

Iipasonucanue

= K rjarojiaM, OKaH4YMBarOMiuMcCA Ha —e, HpI/I6aBJ'I}IeTC}I TOJIBKO —d.

dance — danced

* B rumaronax, OKaHYHBAOIIMXCS HA COTJIACHYIO + Y, omyckaeTcs Y u npubasisiercs —ied.

try — tried

= K rjiarojiaM, OKaH4YMBarOMMMCA Ha INIACHYIO + y, HpI/I6aBJ'I}IeTC}I —Ed.

play — played

= B rjarojax, OKaH4HMBaromuxcs Ha yzlapm,n“a CJIOr ¢ KpaTKuM IJaCHbBIM MCXIY JIBYMs Corjac-
HBIMH, KOHEYHAs! COrJIacHasi OyKBa ylBauBaeTcs U npubasisiercs —ed.

plan — planned, HO open — opened

* B rnaronax, okanyuBaromuxcs Ha —|, ata Oyksa | ynBauBaetcs u npudasisercs —ed.

travel — travelled, quarrel — quarrelled

Mapxkeput

Mapkepamu Past Simple ssisrorcs: yesterday, last night/week/month/year/Monday u t.1., two
days/weeks/months/years ago, then, when, in 1992 u T.1.
Past Simple: exercises

5.1 Read what Sharon says about a typical working day:
SHARON
I usually get up at 7 o'clock and have a big breakfast. I walk to work, which takes me about half an
hour. I start work at 8.45. I never have lunch. I finish work at 5 o'clock. i'm always tired when I get
home. I usually cook a meal in the evening. I don't usually go out. I go to bed at about 11 o'clock. I
always sleep well.
Yesterday was a typical working day for Sharon. Write she did or didn't do yesterday.
. She got up at 7 o'clock.
. She --- a big breakfast.
. She ---.
. It --- to get to work.
. --- at 8.45.
. --- lunch.
. -—-at 5 o'clock.
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8. --- tired when --- home.

9. --- a meal yesterday evening.

10. --- out yesterday evening.

1. --- at 11 o'clock.

12. --- well last night.

5.2 Put one of these verbs in each sentence:

buy catch cost drink fall hurt sell spend teach throw win write
1. Mozart wrote more than 600 pieces of music.

. 'How did you learn to drive?' "My father --- me.'

. We couldn't afford to keep our car, so we --- it.

. I was very thirsty. I --- the water very quickly.

. Paul and I played tennis yesterday. He's much better than me, so he --- easily.
. Don --- down the stairs this morning and --- his lag.

. Jim --- the ball to Sue, who --- it.

8. Ann --- a lot of money yesterday. She --- a dress which --- 1100.
5.3 A friend has just come back from holiday. You ask him about it. Write your questions.
1. (where/go?) Where did you go?

2. (go alone?) ---

3. (food/good?) ---

4. (how long/stay there?) ---

5. (stay/at a hotel?) ---

6. (how/travel?) ---

7. (the weather/fine?) ---

8. (what/do in the evenings?) ---

9. (meet anybody interesting?) ---

5.4 Complete the sentences, Put the verb into the correct form, positive or negative.
1. It was warm, so I _took off my coat. (take)

. The film wasn't very good. I didn't enjoy it very much. (enjoy)

. I knew Sarah was very busy, so I --- her. (disturb)

. I was very tired, so I --- to bed early. (go)

. The bed was very uncomfortable. I --- very well. (sleep)

. Sue wasn't hungry, so she --- anything. (eat)

. We went to Kate's house but she --- at home. (be)

. It was a funny situation but nobody --- (laugh)

. The window was open and a bird --- into the room. (fly)

10. The hotel wasn't very expensive. It --- very much. (cost)

11. I was in a hurry, so I --- time to phone you. (have)
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Unit 6: Past Continuous — npoueanee Npoao0JKeHHOE BpeMs

N —

Obpa3zosanue

[Mporreamiee mpoomKeHHOE BpeMst oOpa3yercs ¢ romolsio was/were (dbopmsr past simple riarosa to
be) u cmwbicnosoeo enazona, k kKotopoMy n06aBisiercs -ing. B Bompocax Was/Were cTaBsTcst mepej moj-
fiexxamuM. B otpunianusx not ciaeayer mocie was/were.

w YT1Bep:KkaeHue
a
sl was
He/She/It was studying.
hYou/We/They were
a
r 92
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Bomnpoc

Was I
Was he/she/it studying?
Were you/we/they
OTpunanue
IHoanas popma Kparkas ¢popma

| was not wasn’t
He/She/lt was not wasn’t studying.
You/We/They were not weren’t

Ynompebnenue

Past Continuous ynorpeo.sieTcsi 1J1s1 BbIPasKeHUs

BPECMCHHOT'O I[CflCTBPISI, MMpOoAOIKAaBIICTOCA B IPOIIJIOM B MOMCHT, O KOTOPOM MBI TOBOPHM. Mz ve
3HaeM, KOTJla Ha4yajaoch U KOTJa 3aKOHYHIIOCH 9TO JCHCTBHE,

At three o’clock yesterday afternoon Mike and his son were washing the dog. (MsI He 3HaeM, Koraa
OHHM Havalld ¥ KOTJa 3aKOHYUJIN MBITh CO0aKy.)

BPEMEHHOTO JICHCTBYSI, MPOI0JKaBIIerocs B mpouuioM (longer action) B MOMEHT, KOT/1a POU30IILIO
apyroe aeiictaue (Shorter action). JIist BIpakeHUsI BTOPOTO ISHCTBHUS MbI yroTpebisiem past simple,
He was reading a newspaper when his wife came. (was reading = longer action; came = shorter
action)

JBYX U 00Jiee BpEMEHHbIX JIEHCTBUM, OJJHOBPEMEHHO MTPOJOJKABIINUXCS B IPOILITIOM.

The people were watching while the cowboy was riding the bull.

Past Continuous yroTpe0JsieTcs TakoKe ISl OMCaHusl 00CTaHOBKH, Ha (DOHE KOTOPOIA IPOUCX OTHITH
COOBITHA paccka3a (IIOBECTBOBAHUS).

The sun was shining and the birds were singing. Tom was driving his old truck through the forest.

Ilpasonucanue

B riaronax, OkaHYMBaIOIIUXCS HAa —€, OOBIYHO OIYCKAeTCsl —€ U MpHudaBiseTcs —ing.

dance — dancing, HO agree - agreeing

B rjiarojax, OKaH4YHMBaroIuxcs Ha y)lapm)lﬁ CJIOT ¢ KPAaTKUM IJIAaCHBIM MCXKAY ABYMs COrJiac-
HBbIMH, KOHCYHAas COorjiacHas 6YKB8. YABAUBACTCA U HpI/I6aBJ'I$IeTC$I —ing.

refer — referring, run — running, get — getting, HO open - opening

B rnaronax, okanumnBaromuxcs Ha —|, ota Oyksa | ynBauBaercs u npubasisiercs —ing.

travel - travelling

B rinaronax, OkaHUMBAIOIINXCS HA —I€, OIycKaeTcs —ie 1 npubasisiercs —y + -ing.

lie — lying, die - dying

Mapkeput

Mapxkepamu Past Continuous sinsirotes: while, when, as, all day/night/morning u ..

when/while/as + past continuous (longer action)
when + past simple (shorter action)

Past Continuous: exercises
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6.1 What were you doing at the following times? Write one sentence as in the examples. The past
continuous is not always necessary (see the second example).

1. (at 8 o'clock yesterday evening)

I was having dinner with some friends.
2. (at 5 o'clock last Saturday)

I was on a train on my way to London.
3. (at 10.15 yesterday morning)

4. (at 4.30 this morning)

5. (at 7.45 yesterday evening)

6. (half an hour ago)

6.2 Use your own ideas to complete these sentences. Use the past continuous.
1. Tom burnt his hand while he was cooking the dinner.

2. The doorbell rang while I ---

3. We saw an accident while we ---

4. Mary fell asleep while she ---

5. The television was on but nobody ---

6.3 Put the verbs into the correct form, past continuous or past simple.

1. I saw (see) Sue in town yesterday but she --- (look) the other way.

2. I --- (meet) Tom and Ann at the airport a few weeks ago. They --- (go) to Berlin and I --- (go) to
Madrid. We --- (have) a chat while we --- (wait) for our flights.

3.1--- (cycle) home yesterday when suddenly a man --- (step) out into the road in front of me. I --- (g0)
quite fast but luckily I --- (manage) to stop in time and --- (not/hit) him.

6.4 Put the verbs into the correct form, past continuous or past simple.
. Jane was waiting (wait) for me when I arrived (arrive).
. "What --- (you/do) this time yesterday?' 'l was asleep.'
. '--- (you/go) out last night?' 'No, I was too tired.'
. 'Was Carol at the party last night?' 'Yes, she --- (wear) a really nice dress.'

. John --- (take) a photograph of me while I --- (not/look).
. We were in a very difficult position. We --- (not/know) what to do.
. I haven't seen Alan for ages. When I last --- (see) him, he --- (try) to find a Job in London.

1
2
3
4
5. How fast --- (you/drive) when the accident --- (happen)?
6
7
8
9

. I --- (walk) along the street when suddenly I --- (hear) footsteps behind me. Somebody --- (follow)

me. [ was frightened and I --- (start) to run.

10. When I was young, I --- (want) to be a bus driver.

Unit 7: Conocrasiaenne Past Continuous u Past Simple

Past Continuous

Past Continuous ymotpe0GisieTcst i BbIpaxe-

HUS:

" BpPEMEHHOTO JEHCTBUS, MPOJIOIDKABIIETOCS
B IPOIIIJIOM B MOMEHT, O KOTOPOM MBI TOBO-
puM,

At nine o’clock yesterday morning, the plane

was flying to Tahiti from New York. (Msr He

3HaeM, KOTJla HayaJICsl MOJIeT M KOT/1a OH 3aKOH-

YHJIICSL. )

Past Simple
Past Simple yrotpebsieTcst Ui BBIpaKEHUS:
"  JIeHCTBHSI, KOTOPOE MPOU30ILIO (3aBEeplIu-
JI0Ch) B MPOIIJIOM B YCTAHOBJIICHHOE BpEMH,
The plane landed at the airport at eight o’clock
yesterday morning. (Bpems ycranosieno. Jleii-
CTBUE 3aBepIIniIoch. CaMoyeT mpU3EMITHUICS. )
"  JICMCTBHIA, CIE€IOBABIINX HEMOCPEICTBEHHO
OJIHO 3a JIPYTUM B MPOIILJIOM.
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First she read the advertisement and then she
called the company.

" JIByX BPEMEHHBIX [JECUCTBUW, OJHOBpE-
MCHHO IIPOJOJIKABIINXCA B ITPOIIIOM.

He was listening carefully while they were ex-

plaining the plan to him.

Past Simple or Past Continuous: exercises

7.1 Put the verbs in brackets into past simple or past continuous. Which is the longer action in each
sentence?
1. AsI....was doing.....(do) the washing-up, I .....broke..... (break) a glass. “Doing the washing-

up is the longer action.”

2. We.ooooooviinnnnnn. (walk) in the woods when the storm ..................... (begin)

3. John................. (repair) his motor bike when his mother .................. (arrive).
T (eat) my lunch when the phone ........................ (ring)

5 He............... (ride) his bicycle to school when he .................. (drop) his bag.
6. We..oooovveennnnn. (see) a bad accidentas we ................. (drive) to the airport.

7. Tom .......covvvennnn (watch) the match whenthe TV .................. (break down).
8 We...o.ooooni. (talk) whenshe .................... (come) into the room.

7.2 Put the verbs into the correct form, past continuous or past simple.

1.1....saw.... (was seeing/saw)
Sue in town yesterday but she
............ (wasn’t  seeing/
didn’t see) me. She
(was looking/ looked) the other
way.

2.1 (was meeting/
met) Tom and Ann at the airport
a few weeks ago. They
............. (were going/went) to
Berlin and I (were
going/went) to Madrid. We
............... (were having/ had)
a chat while we (were wait-
ing/waited) for our flights.

3l (was cycling/
cycled) home yesterday when
suddenly aman ...................
(was stepping/stepped) out into
the road in front of me. I.........
(was going/went) quite fast but
luckily I ............ (was manag-
ing/ managed) to stop in time
and (wasn’t hitting/hit) him.

7.3 Complete these texts using past continuous or past simple of the verbs in brackets.

Beethoven .....wrote.... (write) nine symphonies, he ....was writing.... (write) another symphony

when he died.

1. Last Saturday Tom wanted to make two salads. He ............

(help) him to finish it.
2. The artist Gaudi

work on a church. He ........

(make) the second one when his guests

(make) the first one in five minutes.

(arrive), and they
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3. Last month a bank robber .............. (escape) while the police

Later they (catch) him again, and this time they ............... (lock) him up without any
problem.

4. Philip’s football team were lucky last Saturday. After twenty minutes they ............. (lose), but
in the end they ........... (win) the game by four goals to two.

5. John Lennon ............ (sing) and ............ (play) on many records with the Beatles. After that

Mark Chapman
6. The evening was getting darker; the street lights ............ (come) on. People
home after work. I

(grab) my bag.

(record) several songs without the Beatles. He

.............. (shoot) him.

(stand) in a queue at the bus stop. Suddenly somebody

Unit 8: Present Perfect — HacTosilee coBepuieHHOe BpeMs

Obpa3zosanue

(take) him to prison.

(prepare) a new record when

Hacrosimee coBepiiieHHOE BpeMsi 00pa3yercsi ¢ MOMOIIBI0 BCIToMoraTesibHoro riarosa have/has u npu-
yacmusi npoweduiezo epemenu (past participle). Ilpuuactre mporeaIero BpeMeHH IpaBUIbHBIX IJ1a-

roJIOB 00pasyercs myTeM JobaBiieHus K riarony okondanus — ed. Hanpumep: play — played.

[TpudyacTre mpoIeaIero BpeMeHH HePaBUIIbHBIX TJ1aroioB oopasyercs nHaue. Hanpumep: see — seen.
(CmoTpuTE CIUCOK HENPAaBUIIbHBIX IJ1aroJioB.)
Bompocsl crposites mytem nocranoBku have/has nepen momiexarnum. Hanpumep: Have they read the

book? Otpunianus crpositcs myteM nmoctaHoBKU NOt mexay have/has u npuuacmuem npowedueco epe-

menu. Hanpumep: He has not/hasn’t repaired the TV yet.

|
He/She/lt
You/We/They

Have
Has
Have

I
He/She/lt
You/We/They

Yr1Bepxkaenue
IHonnas ¢popma Kparkas ¢popma
have ve
has ’S
have ve

Bomnpoc
I
he/she/it finished/left?
you/we/they
OTpunanue

MMoanas ¢popma Kparkas ¢popma
have not haven’t
has not hasn’t
have not haven’t

finished/left.

finished/left.
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Ynompebnenue

Present Perfect ymorpedJsiercst 111 BbIpasKeHHSA:

JNEUCTBUM, KOTOPBIE MPOU3OIILIM B MPOILIOM B HeomnpeneaeHHoe Bpems. KoHkpeTHoe Bpems Jeu-
CTBHUs HE Ba)KHO, BaXKEH PE3YyJIbTAT,

Kim has bought a new mobile phone. (Koraa ona ero xymuma? Msl 3TO HE yTOYHSEM, IOCKOJIBKY
3TO HE BaXXHO. Ba)kHO TO, 4TO y HEe €CTh HOBBI MOOMIIbHBIN TeNIe(OH.)

JNENCTBUM, KOTOPbIE HAYAJIMCh B IIPOLUIOM U BCE €LIE IPOJOJIKAIOTCS B HACTOSILIEM,

He has been a car salesman since 1990. (Ou cran nponasuom aBromoomiei B 1990 roay u 1o cux
IIOp UM SIBJISIETCSL. )

JENCTBUN, KOTOPBIE 3aBEPILIMIINCH COBCEM HEABHO U X PE3YJIBTATHI BCE €I1IE OLIYIIAKTCS @ HACTO-
SIILIEM.

They have done their shopping. (MbI Bua#Mm, 4TO OHH TOJIBKO YTO CACIAIN MOKYIKH, TOCKOJIBKY OHH
BBIXOJST U3 CyIIepMapKeTa C MOJTHON TEeJIekKKOIA.)

Present Perfect ynorpe6insiercs Takxke co cioBamu today, this morning/afternoon u T.1., xorna o6o-
3HAYEHHOE UMHU BpeMs B MOMEHT PEYH €1l€ HE UCTEKJIO.

He has made ten pots this morning. (Ceiiuac ytpo. Yka3aHHOE BpeMs He UCTEKJIO.)

Mapkepol

Mapxkepamu Present Perfect sisisirorest: for, since, already, just, always, recently, ever, how long, yet,
lately, never, so far, today, this morning/afternoon/week/month/year u T.x.

B yrBepxkaeHusx

for: 1 have known them for six years.

since: She has been ill since Monday.

already: We have already eaten our lunch.

just: I have just posted the letter.

always: She has always wanted to travel abroad.
recently: He has recently published a book.

B Bompocax

ever: Have you ever met anybody famous?
how long: How long have you lived here?
yet: Has Paul left yet?

lately: Have you seen any good films lately?

B orpunanunax

for: | haven’t talked to him for days.

since: They haven’t been abroad since 1990.
yet: She hasn’t answered my letter yet.
lately: I haven’t seen John lately.

never: They have never worked abroad.

Present Perfect: exercises

8.1 You are writing a letter to a friend. In the letter you give news about yourself and other people.

Use the words given to make sentences. Use the present perfect.

Dear Chris,
Lots of things have happened since I last wrote to you.
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1. I/buy/a new car

I've bought a new car.

2. my father/start/a new job

3. I/give up/smoking

4. Charles and Sarah/go/to Brazil

5. Suzanne/have/a baby

8.2 Read the situations and write sentences. Choose one of the following:

arrive break goup grow improve lose

1. Mike is looking for his key. He can't find it. He has lost his key.

2. Margaret can't walk and her leg is in plaster. She ---

3. Maria's English wasn't very good. Now it is much better. ---

4. Tim didn't have a beard last month. Now he has a beard. ---

5. This morning [ was expecting a letter. Now I have it. ---

6. Last week the bus fare was 80 pence. Now it is 90. ---

8.3 Complete Bs sentences. Use the verb in brackets + just/already/yet (as sbown).

1. A: Would you like something to eat?

B: No, thanks. I've just had lunch. (just/have)

2. A: Do you know where Julia is?

B: Yes, I --- her. (just/see)

3. A: What time is David leaving?

B: He --- (already/leave)

4. A: What's in the newspaper today?

B: I don't know. I --- (not/read/yet)

5. A: Is Ann coming to the cinema with us?

B: No, she --- the film. (already/see)

6. A: Are your friends here yet?

B: Yes, they --- (just/arrive)

7. A: What does Tim think about your plan?

B: I --- (not/tell/yet)

8.4 Read the situations and write sentences with just, already or yet.

1. After lunch you go to see a friend at her house. She says 'Would you like something to eat?'

You say: No, thank you. I've just had lunch. (have lunch)

2. Joe goes out. Five minutes later, the phone rings and the caller says 'Can I speak to Joe?'

You say: I'm afraid --- (go out)

3. You are eating in a restaurant. The waiter thinks you have finished and starts to take your plate away.

You say: Wait a minute! --- (not/finish)

4. You are going to a restaurant this evening. You phone to reserve a table. Later your friend says 'Shall
I phone to reserve a table?'

You say: No --- it. (do)

5. You know that a friend of yours is looking for a job. Perhaps she has been successful. Ask her.

You say: ---? (find)

6. Ann went to the bank, but a few minutes ago she returned. Somebody asks 'Is Ann still at the bank?'
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You say: No, --- (come back)

8.5 Put in been or gone.

1. Jim is on holiday. He's gone to Italy.

2. Hello! I've just --- to the shops. I've bought lots of things.

3. Alice isn't here at the moment. She's --- to the shop to get a newspaper.
4. Tom has. --- out. He'll be back in about an hour.

5.'Are you going to the bank?' 'No, I've already --- to the bank.'

Unit 9: Conocrasiaenne Past Simple u Present Perfect

Past Simple Present Perfect
Ms1 ynotpebasiem Past Simple s Beipaxxenust  Mel ynotpeGuisiem Present Perfect s Beipaxe-
NEHCTBUS, KOTOPOE: HUS ICHCTBHS, KOTOPOE:
" [pPOM30UUIO B TMPOUUIOM B YKa3aHHOE ® MPOM30ILIO B HPOILIOM B HEYCTaHOBIICH-

BpeMs, HOE BpeMs,

Ed Prior won his first gold medal in 1992. (Ko- Ed Prior has won a lot of medals. (Korna? Mer
raa? B 1992 rony. Bpems yka3zano.) He 3HaeM. BpeMms He yka3aHHO.)
"  HAYaJOCh U 3aKOHYMIIOCH B IIPOIILIIOM. "  HAYyaJOCh B MPOILJIOM U MPOJOIKACTCS CeM-
Annette had a cold for two days. (Ona Gosbime Jac.
HE MMPOCTYXKCHA.) Lucy has had a cold for two days. (Ona g0 cux

MOp MPOCTYXKEHa. )
Past Simple or Present Perfect: exercises
9.1 What has happened in these situations?
1. Jack had a beard. Now he hasn't got a beard. He has shaved off his beard.
2. Linda was here five minutes ago. Mow she's in bed. She ---
3. The temperature was 25 degrees. Now it is only 17. The temperature ---
4. The light was off. Now it is on. Somebody ---
5. The tree was only three metres high. Now it is four. The tree ---
6. The plane was on the runway a few minutes ago. Now it is in the air.
The plane ---
9.2 Put the verbs in brackets in the correct form, present perfect or past simple.
1. "Where's your key?' 'T don't know. I've lost it.' (lose)
. I was very tired, so I lay down on the bed and went to sleep. (be)
. Mary --- to Australia for a while but she's back again now. (go)
. 'Where's Ken?' 'He --- out. He'll be back in about an hour.' (go)
. I did German at school but I --- most of it. (forget)
. I meant to phone Diane last night but I --- (forget)
. I --- a headache earlier but I feel fine now. (have)

. Look! There's an ambulance over there. There --- an accident. (be)

O 0 9 N W B~ W N

. They're still building the new road. They --- it. (not/finish)
99



10. 'Is Helen still here?' 'No, she --- out.' (just/go)
11. The police --- three people but later they let them go. (arrest)
12. Ann --- me her address but I'm afraid I --- it. (give, lose)
13. Where's my bike? It --- outside the house. It --- (be, disappear)
14. What do you think of my English? Do you think I ---? (improve)
9.3 Are the underlined parts of these sentences right or wrong? Correct the ones that are wrong.
1. Do you know about Sue? She's given up_her job. RIGHT
. The Chinese have invented printing. WRONG: The Chinese invented
. How many plays has Shakespeare written? ---

. _Have you read any of Shakespeare's plays? ---

2
3
4
5. Aristotle has been a Greek philosopher. ---

6. Ow! I've cut my finger. It's bleeding. ---

7. My grandparents have got married in London. ---

8. Where have you been born? _ ---

9. Mary isn't at home. _She's gone shopping. ---

10. Albert Einstein has been the scientist who has developed the theory of relativity. ---

9.4 (Section C) Put the verb into the most suitable form, present perfect or past simple.

1. A: Look! Somebody has split (spill) coffee on the carpet.

B: Well, it wasn't (not/be) me. I didn't do (not/do) it.

2. A: Ben --- (break) his leg.

B: Really? How --- (that/happen)?

A: He --- (fall) off a ladder.

3. A: Your hair looks nice. --- (you/have) a haircut?

B: Yes.

A: Who --- (cut) it? --- (you/go) to the hairdresser?

B: No, a friend of mine --- (do) it for me.
9.5 Are the underlined parts of these sentences right or wrong? Correct the ones that are wrong.

1. I've lost my key. I can't find it anywhere. RIGHT

2. Have you seen_ the news on television last night? WRONG: Did you see

3. I've bought anew car. Do you want to see it? ---

4. I've bought anew car last week. ---

5. Where have you been_ yesterday evening? ---

6. Jenny has left school in 1991. ---

7. I'm looking for Mike. Have you seen _him? ---
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8. I'm very hungry. [ haven't eaten anything today. ---
9. Diane hasn't been at work yesterday. ---

10. When _has this book been published? ---

9.6 Make sentences from the words in brackets. Use the present perfect or past simple.

1. (it/not/rain/this week) It hasn't rained this week.

2. (the weather/be/cold/recently) The weather ---

3. (it cold/last week) It ---

4. (I not/read/a newspaper yesterday) I ---

5. (I not/read/a newspaper today)

6. (Ann/earn/a lot of money/this year)

7. (she not/earn/so much/last year)

8. (you have/a holiday recently?)

9.7 Put the verb into the correct form, present perfect or past simple.
1. I don't know where Amy is. Have you seen (you/see) her?

2. When I --- (get) home last night, I --- (be) very tired and I --- (go) straight to bed.
3. Your car looks very clean --- (you/wash) it?

4. George --- (not/be) very well last week.

5. Mr Clark --- (work) in a bank for 15 years. Then he gave it up.

6. Molly lives in Dublin. She --- (live) there all her life.

7 --- (you/go) to the cinema last night?' 'Yes, but it --- (be) a mistake. The film (be) awful.
8. My grandfather --- (die) 30 years ago. I --- (never/meet) him.

9. I don't know Carol's husband. I --- (never/meet/him).

10. A: Is your father at home?

B: No, I'm afraid he --- (go) out.

A: When exactly --- (he/go) out? B: About ten minutes ago.

11. A: Where do you live?

B: In Boston.

A: How long --- (you/live) there?

B: Five years.

A: Where --- (you/live) before that?

B: In Chicago.

A: And how long --- (you/live) in Chicago?

B: Two years.

9.8 Write sentences about yourself using the ideas in brackets.
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1. (something you haven't done today)

I haven't eaten any fruit today.

2. (something you haven't done today)

3. (something you didn't do yesterday)

4. (something you did yesterday evening)
5. (something you haven't done recently)
6. (something you've done a lot recently)

Unit 10: Future Simple — 6yaviee npocroe Bpems

Obpaszosanue

Bynymee mpoctoe Bpems obpasyercs ¢ momorttbio Will u ungunumusa 6e3 uvacmuywr to. Will ucromns3sy-
eTcst 1S Beex Jimil. Borpoce! o0pasyrotes myrem nmocranoBk Will mepen noanexamnum. B otpurianusx
nocie Will craButces not.

YTBepxaeHue
IHoanas popma Kparkas ¢popma
I will gl
He/She/lt will gl phone.
You/We/They will gl
Bomnpoc
will I
Will he/she/it phone?
will you/we/they
OTpunanue
IHoanas popma Kparkas ¢popma
I will not won’t
He/She/lt will not won’t phone.
You/We/They will not won’t
Ynompebnenue

Future simple ynorpe6.isiercs:

* 1 0003HAYCHUsS OYIYIIUX JCHCTBUIN, KOTOPBIE, BO3MOXKHO, IPOM30UIYT, a BO3SMOXHO, U HET,
We’ll visit Disney World one day.

» s mpejsicka3aHuil Oymymux coowituit (predictions),
Life will be better fifty years from now.

" JUIA BBIPXXEHUS YTPpO3 WM npeaynpexaenuit (threats/warnings),
Stop or I’ll shoot.

* I BRIp@KEHHs oOelanuii (Promises) u pelieHui, MpUHATHIX B MOMEHT peur (0On-the-spot deci-
sions),
I’ll help you with your homework.
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= ¢ naroamu hope, think, believe, expect u T.11.,
¢ Beipaxkenusmu | ’'m sure, |'m afraid u T.11.,
a Tarxke ¢ Hapeuusimu probably, perhaps u T.mm.
| think he will support me.
He will probably go to work.
Mapkeput

Mapxkepamu Future Simple ssisrorest: tomorrow, the day after tomorrow, next week/month/year, to-
night, soon, in a week/month/year u .1.

ITpumeuanue: Future Simple ne ynorpebnsiercs mocie ciaos While, before, until, as soon as, after, if u
When B mpuaaTouHbIX MPEAJIOKECHUSIX YCIOBHUS M BpeMeHH. B Takux ciydasx ucroib3yercs Present
Simple.

Hanpumep: I’ll make a phone call while I wait for you. Please phone me when you finish work.

B JOIMOJHHUTCIIBHBIX ITPUAATOYHBIX IIPCAJTOKCHUAX I10CIIC «When» n ((if)) BO3MOXHO ynOTpC6J'ICHI/Ie Fu-
ture Simple.

Hanpuwmep: I don’t know when/if Helen will be back.

Future Simple: exercises

10.1. What will life be like in 50 years? Make sentences using will or won’t.
1. People/live longer. +
People will live longer.
2. Robots/do most of the work. +
3. People/use electric cars. -
4. Pollution/disappear. +
5.People/die of serious diseases. -

6. Children/stop going to school. -

+

7. People/go on holiday to the moon.
10.2 Put in will ("l) or won't.

1. Can you wait for me? [ won't be very long.

2. There's no need to take an umbrella with you. It --- rain.

3. If you don't eat anything now, you --- be hungry later.

4. I'm sorry about what happened yesterday. It --- happen again.

5. I've got some incredible news! You --- never believe what's happened.

6. Don't ask Margaret for advice. She --- know what to do.
10.3 Complete the sentences with I’ll + a suitable verb (get, go, do, switch, have, show, send, stay,
give).
1. “I’'m too tired to walk home. I think ...... Illget....... a taxi.”

2. “It’s a bit cold in this room.” — “Is it? ..................... on the heating then.”
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3. “We haven’t got any milk.” — “Oh, haven’t we? ....................... and get some.”

4. “Do you want me to do the washing-up?” — “No, it’s all right. ................... it.”

5. “Idon’t know how to use this computer.” — “OK, ..................... you.”

6. “Would you like tea or coffee?” —“....................... coffee, please.”

7. “Goodbye! Have a nice holiday.” — “Thanks. .................. you a postcard.”

8. “Thank you for lending me your camera. .................... it back to you on Monday, OK?”
9. “Are you coming with us?” —“No, [ think ........................ here.”

10.4. Use the verbs in the box with will or worn’t to complete these dialogues.

have take phone finish be be win make

A: Are you coming to the cinema on Sunday?

B: I’'m not sure. I will phone you on Saturday.

1. A: Don’t change your clothes now. We .................... late.
B: No,wewon’t. We ........oooeviiiiinnn.. a taxi.

2. A: George is going to have a party at the weekend.

B: Why?

A:It’s his birthday. He ....................... thirty on Saturday.
3.A:She .ooviiiini. the tennis match tomorrow.

B: Why not?

A:She ... mistakes. She always makes mistakes in important matches.
4.A: Steve oooviiiiiii the work tonight?

B: No, he won’t finish. He ....................... time.

10.5 Complete the sentences with will ('ll) + one of these verbs:
be be come get like look meet pass

. Don't worry about your exam. I'm sure you I'll pass.

. Why don't you try on this jacket? It --- nice on you.

. You must meet George sometime. I think you --- him.

. It's raining. Don't go out. You --- wet.

. They've invited me to their house. They --- offended if I don't go.

. Goodbye. I expect we --- again before long.

~N O hn kA WD =

. I've invited Sue to the party but I don't think she ---.
8. I wonder where I --- 20 years from now.
10.6 Write questions using do you think ... will ...? + one of these verbs:

be back cost finish get married happen like rain
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~N N hn kA~ W N =

. I've bought Mary a present. Do you think she'll like it?
. The weather doesn't look very good. Do you ---

. The meeting is still going on. When do you ---

. My car needs to be repaired. How much ---

. Sally and David are in love. Do ---

. 'I'm going out now.' 'OK. What time ---'

. The future situation is uncertain. What ---

Will/Shall: exercises

Ml ynorpeoJisieM:

¢ Will you...?, koraa npocum caejath 4YTo-HHOYAb AJIs1 Hac (request),

Hanpuwmep: Will you post these letters for me, please? (=Can you post these letters for me, please?)

¢ Shall I...?, korna npensiaraem caeaaThb 4To-HHOYAB 1J1s1 Koro-To (offer),

Hanpuwmep: Shall I help you clean your room? (=Do you want me to help you clean your room?)

¢ Shall we...?, korna npeanaraeMm KOMy-To cae1aTh YT0-J1H00 BMecTe (Suggestion).
Hanpuwmep: Shall we go to the theatre tonight? (=Why don’t we go to the theatre tonight?)

10.4 Ask questions using the prompts, as in the example.
1.

2 T

The garden is very untidy. (I/cut/the grass)
Shall I cut the grass?

It’s a lovely evening. (we/go for/a walk)

| need a hot drink. (I/make/some tea)

It’s very quiet in here. (I/turn on/ the radio)
The Smiths are back. (we/visit/them)

I’ve cut my finger. (I/get/a plaster)

10.5. Put Shall I or Shall we in the gaps in the dialogues.

1

. A: I’'m hungry. Are you going to the shops?

B: Yes. ....Shall I.... get you something to eat?

. A: We need a holiday.

B: Whatagood idea! ........................ go to Florida?

. A: I’'m going to get some tickets for the concert next week. ................... buy you one?

B: Yes, please. I’d love to come.

AL go to a restaurant tonight?

B: OK, but I don’t have any money. Will you pay for me?

. A: I'want to go to Italian classes, but I’ve never learnt a foreign language before.

B come with you?

A: That’s very kind of you.

105



6. A: Where is your meeting?

B: At John’s office on Baker Street.

Al walk or take a taxi?
7. A: You look thirsty. ..................... get you a drink?

B: Yes, please. Can | have an orange juice or some water?
8. A: It’s a beautiful day! ...................... have a picnic?

B: Wonderful idea! Who shall we invite?

Unit 11: Be Going To

Obpaszosanue
Yr1BepKaeHue
Hoanas popma Kparkas ¢popma
I am ‘m
He/She/lt IS ’S going to leave.
You/We/They are re
Bomnpoc
Am I
Is he/she/it going to leave?
Are you/we/they
OTpunanue
IHonnas ¢popma Kparkas ¢opma
| am not “m not
He/She/It is not isn’t going to leave.
You/We/They are not aren’t
Ynompebnenue

Be going to ynorpebasiercs ans:

*  BBIpAXEHUS 3apaHee NPUHSTHIX [IJIaHOB U HAaMepeHul Ha Oyayliee,
Bob is going to drive to Manchester tomorrow morning.

" [peJcKa3aHui, KOT/a Y)Ke€ €CTh JI0Ka3aTeIbCTBA TOTO, YTO OHU COYYTCSl B OJIM3KOM OyIyIIeMm.
Look at that tree. It is going to fall down.

Be Going To: exercises

11.1 Answer the questions. You are going to do all these things but you haven't done them yet. Use
going to and the word(s) in brackets.
1. Have you cleaned the car? (tomorrow) Not yet. I'm going to clean it tomorrow.

2. Have you phoned Sally? (later) Not yet. ---
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3. Have you done the shopping? (this afternoon) Not yet. ---

4. Have you read the paper? (after dinner) Not ---

5. Have you had dinner? (just) ---

11.2 Write a question with going to for each situation.

1. Your friend has won some money. You ask:

(what/do with it?) What are you going to do with it?

2. Your friend is going to a party tonight. You ask:

(what/wear?)

3. Your friend has just bought a new table. You ask:

(where/put it?)

4. Your friend has decided to have a party. You ask:

(who/invite?)

11.3 Read the situations and complete the dialogues. Use going to.

1. You have decided to write some letters this evening.

FRIEND: Are you going out this evening? You: No, I'm going to write some letters.

2. You are a smoker but you have decided to give it up soon.

FRIEND: Smoking is very bad for you.

YOU: I know. ---

3. You have been offered a job but you have decided not to take it.

FRIEND: I hear you've been offered a job.

YOU: That's right, but ---

4. You are in a restaurant. The food is awful and you've decided to complain.

FRIEND: This food is awful, isn't it?

YOU: Yes, it's disgusting. ---

11.4 What is going to happen in these situations? Use the words in brackets.

1. There are a lot of black clouds in the sky. (rain) It's going to rain.

2. It 1s 8.30. Jack is leaving his house. He has to be at work at 8.45 but the journey takes 30 minutes.
(late) He ---

3. There is a hole in the bottom of the boat. A lot of water is coming in through the hole. (sink) The
boat ---

4. Emma is driving. There is very little petrol left in the tank. The nearest petrol station is a long way
away. (run out) She ---

11.5 Complete the sentences with was/were going to + one of these verbs:

give up have phone play travel
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1. We were going to travel by train but then we decided to go by car instead.

2. We --- tennis yesterday but it rained all day.

3. 1--- Jim, but I decided to write him a letter instead.

4. When I last saw Tim, he --- his job but in the end he decided not to.

5. We --- a party last week but some of our friends couldn't come, so we cancelled it.

Unit 12: The Passive — crpagareJbHbIH 327101

Obpaszosanue

CtpaaarenbHblii 3a10T 00pa3yeTcsi ¢ IOMOIIbIO riiaroina to be u npuuacmus npowedowezo epemenu (past
participle) cmbicI0BOrO II1arona.

| to be + past participle (pp) |

® BpemeHHble POPMBI CTPAIATEIHHOTO 3AJI0Ta:

Present Simple: | amlis/are + pp

The office is cleaned twice a week.

Present Continuous: | aml/is/are being + pp
The office is being cleaned now.

Past Simple: | was/were + pp

The office was cleaned last week.

Past Continuous: | was/were being + pp
The office was being cleaned when the boss arrived.

Present Perfect: | have/has been + pp
The office has not been cleaned yet.

Past Perfect: | had been + pp

The office had been cleaned by two o’clock.

Future Simple: | will be + pp

The office will be cleaned tomorrow.

® B Bompocax to be craButcs nepen nomnexarmum. Hanpumep: IS your car being serviced?
®  Orpuuanus oopasyrores ¢ nomoinsto Not. Hanpumep: The furniture has not been delivered yet.
® HHpuHUTHB B popMe CTpadaTeIbHOrO 3aJ10Ta:

\ to be + past participle |

Hampumep: He wants to be told the truth.

=  MojalbHbIE IJ1ar0jbl B CTPaaaTCIbHOM 3aJIOIC:

\ modal verb + be + past participle

Hanpumep: The roof of the house must be repaired.

Ynompebnenue
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Msl ynotpebiisieM cTpajgaTelbHBIN 3aj0T, KOTJa XOTHM I0Ka3aTh, YTO CaMo JICHCTBHE BaKHEeE, YeM

JIMII0, KOTOPOE €r0 COBEpINacT.

The missing climber was found yesterday. (He BaxHO, KTO KIMEHHO HAIIIE] OTEPSBIICTOCS ATbITHHU-

CTa, BXKHO, YTO €r0 HAIIUIH. )
» Jluno, coBepiuaroiee AeHCTBUE («areHT» IeHCTBUS ), BBOAUTCS MPEUIOTOM DY ¥ yIIOMHHAETCS

JIMIIb TOT/IA, KOTIa 3TO BAXKHO MJIM HEOOXOIUMO.

Australia was discovered by Captain Cook. (by Captain CoOk — muuHOCTh «areHTa» JACHCTBUS BaKHA)
"  «AreHT» JACUCTBUS HE YITIOMUHAETCS, KOT/Ia:

a) OH HEM3BECTECH,

Jim’s car was stolen last night. (MsI He 3HaeM, KTO yKpaJl €ro MallliHY.)

0) TO HE BaXKHO,

Champagne is made in France. («AreHT» JeiCTBUSA HE BaXKEH.)

B) OH OYEBHU/ICH.

The bank robbers are being chased. (SIcHo, uTo ux mpecsaeayeT MOIHIIU. )

The Passive: exercises

12.1 Complete the sentences using one of these verbs in the correct form:
cause damage hold include invite make overtake show translate write

1. Many accidents _are caused by dangerous driving.

. Cheese --- from milk.

. The roof of the building --- in a storm a few days ago.

. There's no need to leave a tip. Service --- in the bill.

. You --- to the wedding. Why didn't you go?

. A cinema is a place where films ---

. In the United States, elections for President --- every four years.

. Originally the book --- in Spanish and a few years ago it

O o0 N N D B~ W DN

. We were driving along quite fast but we --- by lots of other cars.

12.2 Write questions using the passive. Some are present and some are past.

1. Ask about the telephone. (when/invent?)

_When was the telephone invented?

2. Ask about glass. (how/make?) How ---

3. Ask about Australia. (when/discover?)

4. Ask about silver. (what/use for?)

5. Ask about television. (when/invent?)

12.3 Put the verb into the correct form, present simple or past simple, active or passive.
1. It's a big factory. Five hundred people are employed (employ) there.

2. Water --- (cover) most of the Earth's surface.

3. Most of the Earth's surface --- (cover) by water.
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4. The park gates --- (lock) at 6.30 p.m. every evening.

5. The letter --- (post) a week ago and it --- (arrive) yesterday.

6. The boat --- (sink) quickly but fortunately everybody --- (rescue).

7. Ron's parents --- (die) when he was very young. He and his sister --- (bring) up by their grandparents.

8. I was born in London but I --- (grow) up in the north of England.

9. While I was on holiday, my camera --- (steal) from my hotel room.

10. While I was on holiday, my camera --- (disappear) from my hotel room.

11. Why --- (Sue/resign) from her job? Didn't she enjoy it?

12. Why --- (Bill/sack) from his job? What did he do wrong?

13. The company is not independent. It --- (own) by a much larger company.

14. I saw an accident last night. Somebody --- (call) an ambulance but nobody --- (injure) so the am-
bulance --- (not/need).

15. Where --- (these photographs/take)? In London? --- (you/take) them?

12.4 Rewrite these sentences. Instead of using 'somebody/they/people' etc. write a passive sen-
tence.

1. Somebody cleans the room every day. The room is cleaned every day.

2. They cancelled all flights because of fog. All ---

3. People don't use this road very often. ---

4. Somebody accused me of stealing money. I ---

5. How do people learn languages? How ---

6. People advised us not to go out alone. ---
12.5 Rewrite these sentences. Instead of using 'somebody’' or 'they', write a passive sentence.

1. Somebody has cleaned the room. The room has been cleaned.

2. They have postponed the concert. The ---

3. Somebody is using the computer at the moment. The computer ---

4. I didn't realise that somebody was recording our conversation. I didn't realise that ---

5. When we got to the stadium we found that they had cancelled the game. When we got to the stadium,
we found that ---

6. They are building a new ring road round the city. ---

7. They have built a new hospital near the airport. ---
12.6 When were they born? Choose five of these people and write a sentence for each. (Two of
them were born in the same year.)

Beethoven Galileo Elvis Presley 1452 1869 1929

Agatha Christie Mahatma Gandhi Leonardo da Vinci 1564 1891 1935
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Walt

Disney Martin Luther King William Shakespeare 1770 1901

_ Walt Disney was born in 1901.

1.
2.
3.
4. ---
5.
6.

7. And you? I ---

12.7. Put the verb into the correct form, present simple or past simple, active or passive.

1. It’s a big factory. Five hundred people .... are employed.... (employ) there.
2. Water............ (cover) most of the Earth’s surface.
3. Most of the Earth’s surface .............. (cover) by water.
4. The park gates ............. (lock) at 6.30 p.m. every evening.
5. The letter ............ (post) a week ago and it ............ (arrive) yesterday.
6. Theboat ............. (sink) quickly but fortunately everybody ........... (rescue).
7. Ron’s parents ............. (die) when he was very young. He and his sister ............ (bring) up
by their grandparents.
8. I'wasbornin LondonbutI........... (grow) up in the north of England.
9. While I was on holiday, my camera .............. (steal) from my hotel room.
10. While I was on holiday, my camera .............. (disappear) from my hotel room.
11. Why ............ (Sue/resign) from her job? Didn’t she enjoy it?
12. Why ............. (Bill/sack) from his job? What did he do wrong?
13. The company is not independent. It ............ (own) by a much larger company.
14. 1 saw an accident last night. Somebody .......... (call) an ambulance but nobody ..............
(injure), so the ambulance ............ (not/need).
Tenses
The Active Voice
Present Past Future
VIV-s V-ed/V(2) will/shall+V
S | 1 write letters to my mother | | wrote two letters yesterday. | | will write it tomorrow.
-(% every day.

111




am/is/are+V-ing

was/were+V-ing

will/shall be+V-ing

(72]
§ I am writing a letter (now). I was writing a letter when you | | will be writing letters at 5
= called. o’clock.
c
o
o
have/has+V(3) had+V(3) will/shall have+V(3)
E I have already written 5 letters. | | had written 5 letters by the | | will have written the letters
S time you came. by noon.
The Passive Voice
Present Past Future
am/is/are+V(3) was/were+V(3) will be+V(3)

S | The letters are written every | The letters were written last | The letter will be written next
£ | week. week. week.
(9p)

am/is/are being+V(3) was/were being+V(3)
(%)
§ The letters are being written at | The letters were being written
S | this moment. at 5 o’clock yesterday.
5
(&)

have/has been+V(3) had been+V(3) will have been+V(3)
@ | The letters have already been | The letters had been written | The letters will have been
S_’? written. by 5 o’clock. written by noon.
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