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1. HEJd: OCBOEHHA THCTIHTLTHHEI

Llensio ocroensa mncummnmns (Moayas) «Hederkas noruka ¥ weliponHsie ceTHy ARNA-
€TCH NOTHAKOMHTE CTYASHTOR, o0YHAIOMAXCA 1o Hanpasaesmio «brasec-uabopMaTHER:, C Me-
TOMEAMH, HAKOTLIEHHLIMH B 9TOR TEOpHE.

ObrertamMy npodeccromantuoll IesTeNtROCTH SHIHEC-GHATHTHEA SRIMOTCA CIMEHEIE
MATEMATHMECKHE MOJIENH, B TOM YHCAES ONHCHBANIING NpoUece NpHEATHA pemennfl. [nasnas
ek FTON0 KYPCa COCTORT B TOM, MTO0M MOIrOTOBHTE CTYIEHTOE K PaspaboTKe KOMILIOTEPHO-
OPREHTHPORAHHEIY CHOTEM MOLISPWER NPHHEATHR pewednft. Moms 1 MHTYHTHEHA DPOCTOTA
HeHeTKOH TOrHKR K&K METONOMONHH paspemennd npobieM rapaHTHRYeT 6¢ YCIeWHOE Henok-
IDOBAHHE BO BCTPOSHHBIX CHCTEMAX KOHTPOAA U aHATHIa HHQOpMauHu. TIpH 3moM MpOHCXOIHT
NOIKTIOYEHAS HenoBedeckoil HETYHIIHE 0 ONeTa onepatopa. B ornrwre 0T TpaganHoRHON Ma-
TEMATHEN, TPeOVIOMET Ha KoM mare MOASTHPOBAHHA TOMHBIN W OJHOIHATHEIX hopMyIHpo-
BOK 3AKOHOMEPHOCTEH, HEYCTKAS NOTHES NPEANATIeT COBEPUIEHAC HHOR YPOBCHE MBULTCHMS,
Gnaroaaps KOTOPOMY TROPYECKHA MpOUece MOJSTHPOBAHKA MPOHCXOIHT HA  HAHBRICLIEM
YPOBHE aDCTPAKIHA. OPH KOTOPOM NOCTYIHPYETCH THINL MEHHMANLHEI Habop aK0oHOMEPHO-
CTed,

3agaun IHCHMILTHAKL
®  HIYVHEHHE OCHOBHBIN OPHEMOB H METOI0E HCMOMBIOBANHA ANNAPETA HEUETKHX MHOMECTD b

FAAGAN, YHPABICHHA I OPHHATHA PelleHHI,
®  (POPMHPOBAHHE HARBIKOR MOCTPOSHHA HEMETKHX Monened, Hanbonee noaHO OTRETAROMINX
TpeBoRANMAM MOCTARNEHHON 300a4H;
HIVMEHHE COOCo00E PeaiHialHE HeweTRIX Modenell b BHde nporpasm s JBM;
NpHOOPETEHHe HABRRIKOE MIAHHPOBAHNS IKCIEPHMENTOR B 0DpaloTER HX PeIyILTATOR,
HAYYEHHE OCHOB HEAPOHHBD CeTeil;
HIYHEHHE TEOPHH MHOPHIHEY, HEfPOREdeTRRX CeTel;
oTpaloTRa MPAKTHYECKHX HABLIKOE, CRAAHHLIX ¢ BRIDOPOM H HCOOMBEIOBANHEM [TPOrPEMM-
HEIX CPEACTE C AeMEHTAMN HEYeTROM TOrHER | HeliponHLIx ceme.

2. MECTO JHCHHTLIAHEL B CTPYKTYPE OI1OI1 BO

Hannas JHCUHNNHHA OTHOCHTCH K JHCUHINIHHAM 10 BRIOOPY BAPHATHEHON HacTH
OITOI. Haywenne pannofl ARCUHNIHER NPOXOIHT B O-M cemecTpe i Bainpyercs Hi IHAHRAN,
npro0peTEHEEIX CTYASHTAME B pamiax kypcon: aMaremaruwecknfl anannss, «JIukeiinas an-
redpar. sllporpasmuposannes o ap. Jawasil kype obecnieqiBaeT TanbHeuce HIVICHNE THC-
oHIHE  cHMETanHOHE0E MOoJenHpoBaHHe», «UCHCTEMEL NOMISPHKH HPHHATHA pemieHiis,
«Pacnpenenénfbie cHCTEMBLY | SENNETCE DATOBLIM M8 HIYYEHHS CTIEIHATEHRX JHCIHILTHH.

IHaHHA, NONYHEHHBIE B PAMEAX HIY9eHHA JaHHON JHCUHITHERL MOTYT GhiTh TPHMEHE-
HEI T8 HaNHCAaHHA BRIYCKHOH kpamdurannonsol paboTs.

3. KOMIIETEHIHH OEYYAKMUEINCH, POPMHPYEMLBIE B PE3YIBTATE
OCBOEHHA JHCUHHAILIHHBL (MOTY.IH)
B peyynsrare ocBocHMA IHCURMNANHE O0YMRIOIIRACH 10JDKEH ACMOHCTPHPOBATE CHETy-
10MIHE PEIYILTATE OOPUIOBAHNA:
= CnocofHOCTE pafioTaTh C KOMIRIOTEPOM KK CPeJCTROM YIparneHus unadopsaidel, pado-
TaTH W ¢ HHpOpMADHEH B3 Pa3NMAHHB HCTOMHHKOB, B TOM HHCIC B rA0DANLHEX KOMIThEO-
TepHLIX cetax (OITK-3);
= .CEDCDﬁHfm HETMOABAOBATE GCHOBHES MEeTONR SCTRCTROHHOHEYHHEIX AHCIHNNHEH B Mpo-

EPECCHWHMBH'QH ACHTENBHOCTH I8 TEOPETHHSCKOID B IRCNEPHMCHTANMHOID HCCNeI0BAHHT
(TTK-17;



cOoCOOHOCTE HCHOMBIOBATE COOTBETCTEYIOWAN MareMaTHuUecKRH anmapat ¥ HHCTPYMEH-
TANbHEIE CPEaCTBA 1A oOpaloTHE, 4HANHIA H CHCTEATHIALNNA HHOPMALIMK 110 TOME HOwme-
nopanun (ITK-18),

B PEIYILTATE DCROCHHA AHCUHINTHEE CTYASHT 100GHCH NEMOHCTPHPOBETE OCBOEHAES YK~

HHHBIX KOMINETEHUHH N0 JECKpHITTOPaM «IHAHHN, YMEHHA, BIANCHHAD, B CODTBCTCTEHH ¢ ToMA-
THUECKHMH MOIYIEMHE JTHCIMILTHELL NPHMEHSTE MONY4eHHRIE JHAHNA B OOCIeIVIomeM obyue-
HHM H TPNPCCCHOHAARHONH NeRTeIRHOCTH!

1)

3HaTH: CYMIHOCTE H THAYEHHE HHQOPMALHH B PASBRTHH coBpemennore obumecrsa (OITK-3);
BAWISET OCHOBHEIMH METOIAME, Coco0aMy M CPeICTRAMH NOTYUeHHA, XpaHeHHs, nepepa-
ot nugopsmanns ([TK-17, [MTK-18).

1) ¥Meth! NpOCKTHPOBATE H BHEIPATE KoMmmoHeHTH HT-HudpacTpyETVPH npeInpHATHA,
O0CCNECHHBAIIIHE IOCTHAEHHE CTPATErHYECKHX Uenedl W momuepmyy OHIHEC-TpPOUeccos
(OIK-3, M[K-17, [IK-18); scnonsiosaTh COOTBETCTRYIOMMA MateMmarwyccknil anmapar u
WHCTPYMEHTAILHLIE CPeACTRA And oOpafoTKH, AHATHIA W CHCTEMATHIAUHN HHBOPMALIHH 10
Teme weenenosaHus (OITK-3, TTK-17, [TK-18).

3) Braners! OCHOBHEIMH METOZAMHE CCTECTBCHHOHAYMHLIN AMCLHILIME B npodeceHonuibhof
AESATENLHOCTH N8 TEOPETHHECKOIO B SKCHEpPHMEHTANBHOTO Hoenenoparns (OITI-3, TTK-17,
[TK-18).

4, CTPYKTYPA H CONEPAKAHHE THCUHHILTHHBI (MOJIY.1H)
Obmwas TpyI0eMKOCTE JTHCIHIUTHEE! COCTABNAET § JaYeTHEIX aHuniL, 216 sacos.
Buast yuednol paboTsl, BRIKOYAL |
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COAEFPAEAHHE JUCHHILTHHEL
JEKIIHH

Heropraeckan cnpasra. Cnocoln onmcasss Heserkofll nndopmannn # obnacty npamMeHe-
HHA HeveTEof aormkn. Heverkad Tornks: JoCTOHHCTEA B BEIOCTATRA. bajokne NoHATHA He-
qeTKHY MHOReCTR. [ToRaTie nprHamnextocTH. [lonamie HedeTkoro NoJAMACGKecTEa. Onpe-
AeneHHe HeNeTROrD MuomecToa, OTHOWE RS JOMHEHPOBAHHA.
Omnepaiity HaA HeweTRHMH MuomecTsaMmy | pajwueckoe oTobpawenne cnepaumfl #an He-
HETKHME MEOKecTRaMH, CrolicTea onepaunfl Hal HeveTEHMHE MHOmecTRaMH. [lonMmoie-
CTEd @ - ypoRHA. JleKoMIOTHUHA HeYeTHKHX MHOMECTE. CHHTES HEMETROD NMOJAMAOHRECTED
moCpedcTROM 00Re IHHEHHA ODEMHEI TOIMHOKSCTR.
Paccrosnne Mexny HedeTKMMH MHOWecTRaMH. MiMepeHHe CTeneny HEeqeTKOCTH MEOWE-
CTEL: OHEHEA HERCTROCTH HEped ZHTPOIMHED, HEI'P!*I'-IEE]'EI*IH OO, AKCHOMaTHHSeCKAR noa-
xoi. [poure noaxons ¥ onpeleteddio cTeneHl HeueTkooTd. HekoTophie croficTRa CTENeNn
HEYETEOCTH MHOHECTEA.
Meraakt noctpocsns dvErumni npuHaanexnocTh. Tpebosanus & PyHEIHAM TPHEALISHKHD-
CTH. [TpAMBbIe M KOCRCHHBIC METOARL A OOHOND 3KCNSPTE,
Metoael noctpoenns dynsunit npusaiickuocTi, [Tpavbie H KOCBCHARE MCTOIB 118 [PYII-
nel oEcnepToR. MeTofsl TOCTPOSHRS TEpM MHORECTE.
Hewersue ornomenns. Modstie omomenns. Onpegenenie HedeTROro OTHOWEHRA. Onepa-
A HAJ HEYeTKHMH OTHOIMEHHAME. FKoMIoIHIHA HEYeTIHY OTHOMEHHH.
CroficTea HedeTEHX oTHOWERAR, JlexoMNoIHINE HEYETERX OTHOWEHHA. TPAHIHTHEHOE 13-
MBIKAHHE HEYETROTD GHHAPHOTD OTHOWEHHS. Knaccnpmranng neverkux oraomesnii. Hexo-
TOpbie COSUHANLHEE THIIR HeYeTKRHX oTHomenni, HeweTkHe oTHowenns nopaiaxs. Hever-
KHE OTHOIIEHHS NoZobua. TIpHAoKeHHd TEOPHA REYRTKHX OTHOWEHWH K AHATHIY CHOTEM,
Heuersre wiena, Matemarika Hederkns aHeel, ApuMeTHHECKHE ONCPAIlHT BaT HEYCTKH-
Wl yHcnaMi (L-R}-mana. Hewetwas apadmerara. [Tpununn ofodmenns 3aae, a-vposHeskit
NpHHOAN o0oGmenns Jame.
Hewerkue ypasnenns. JdononanTensiios saraaTanse. JononHETeNLHOS AeTeHNE,
MeToskl cpasHerns HeyeTERX uncel. CpasAeHAe HeUSTERX YHCEN HA oCHOBe 0000ImeHHOR
oniepaian * Goaslre RaE paBHe . CpABHEHHE HEYCTEHX NOOIMHOMECTE eIHHHYHOTO HHTED-
BATA
INEMENTE TEOPHH MPHGAHKEHHLN paceywasHni. Yerume paccysaennn. Komnommmmonnoe
npagHno ssisong, [pedaseHnne paccysneHna Ha ocaose madus ponens. [lpaSnmsenasie
paccyaeHns Ha ocHope modus tollens.




12.

13,

14,

16.

17.
IE.

DopMaTHianms  gormdeckny  osmok.  TpeyromsEne wopmel  Ovpunadus.  Jlorsko-
JHHCBACTHUSCKOE OTHCAHME CHCTEM, HEYeTRHE MOIE/TH,

MpudregeHHbie paccyXIeHHA B TPHEIAIHLK 3anauax. OcHOBHLIE MOHATHA TEOpPHH Yipas-
fennA. QCHOBHBIE MISH HEYETKOrO YOpamneHHs OrpaHHueHHs Ha (IPHMEHCHHE HedeTkofll
NOFHEH.

Hegyeerrennnie nefiponniie ceTl, Mojene HCEYCCTREHHOD Heflpoka, CTpyRTYps HelipoH-
Heix ceteil. PesnMul yssunonRposanis melipoHHLx cetell.

. Muorocnofinsie nepuenTpossl, Utenka coctoanns Heliponnofl cemn, Creaenne dhyHEIHO-

HUPCBAHKE HEAPOHHOR CETH K amade MUHRMIIAINN neTesoii GyHEuRN. ANTopeTy ofyae.
HHE OOpaTHEM pacipocTpadenes ommnbrn. TeHeTnseckne armoprTy o yueHHs.
AnropaTMer o0yueaHd HC Gea yuntens. Metons Xeb6a, meton Kaxonena.

Hefipontas ceth kak accounwarTnamad navatk, Mogens Xondwnna, Mogens Xesmunra.
ubpuanse cetn. OcHoBHLE OOHATHA B ONpPeleNeHHE THOPHAHLYN cetefl. AJTOPHTME
ofyyenns mbpuoaey cetell. MeTonm peanmannn rubpransmx ceTedl.

JABOPATOPHBIE 3AHATHA

. IHAKOMCTBO © NPHENRTHEME TPOTPaMMArH, HCIOTLIVIOUHMH HedeTkie MuowecTsa. [laker

FuziCale,

. Nocrpoenne dyaxmull npamamnewsocTd. [lpaMele 0 KOCREHHBIE METOON ANA OJHOTO H

IPYMIGL 3KCHEPTOR.

Heserwan apudmerira. ApHdMETHYCCKHE ONCPAaUNK HAl HedeTkHMM gucaamy L-R tuna.
ApHGMETHYSCKHE ONEPAIHH ¢ HONOMBIOBAHNEM U-VPOBHEBOTO MPHHLHD obodimenis 3age.
[Ipumerenne TEOPHH HEMETRHN OTHOWEHKI K KIACTCPHOMY SHATHTY («HEUETKOE) CpPAnMe-
HHE CTPOK H pachicaHapanye obpasoa),

[poeKTHPOBAHHA CHCTEM HEWRTKOTO BHIBOSA. ANNPORCHMAWNR QYHKUMEA C NPHMEHEHHEM
HEYETROTD JOMHYeCKore BRIBOOA.

Hefiporume cemn. [Ipoextponanue 1 obywenne nelfiponREIX ceTeil,

Iabprissie cetn. [lpoekmipoBanne W obyuerre HelipOHHEN ceTell,

3. OBPA3OBATEJIBHBIE TEXHOJTOTIHH

Jins gocTioReHAR NIEHAPYVEMLIN PREAVIETATHD OCBOSHHA JHEIHMANHLD HECNONBIVIOTCR

ClieIVIHILA e UEFE?DHE.TEIIBHHE TEXHOINOTIHEL

HHPOPMAIHOHHD-PASERBAIOIHE TCXHOMOIHH]
PAIBHEANIHE MPOONEMHO-OPHEHTHPOBAHHEIE TEXHONOTHE,
AHYHOCTHO OPHEHTHPORAHERE TEXHONOTHH 06 YHCHHA,

Jlabopatopmsie u
MeToms Jlexums MpaKTHYECHE crC
IFHNTHS
Memoo IT + + +
Faforma B KoMau e +
Case-study +
MpoGnemmos ofvacHme 4= +
KonrekcTHoe obyueHne + *
Ef:'"'l:HH! HA  OCHORE i 4 "




Huavenmyanshoe  ofy- |

+ +
YEHHe
M
mmuun.nm-mp[-me + 5 +
obyueHHe
Dnepewariian CaMo- &

cToaTensHan pabora

B paMEaN HIYSEHHH JMCIHIITHER BOIMOKHO NPHMEREHHE [IKPUKD CRekTpa ofipasosa-
TEMBHLIX TEXHOMOTHA: NeKUMOHHO-CEMAHABPCKRR CHeTeMa obyHeHns (TPANHIHOHHBE NCKIHOH-
HEE H NaGOPATOPHEE JAHSTHA), case-sludy; METOd NPOSKTOR; O0YUCHHE B MAALIX TPYNNAX; Ma-
CTEP-KAACCH; NMPHMEREHHe MyITBTHMEIHA TEXHONOTAA (NpPOBEIEHHE NEKIMOHHBIX JaHATHA C
NpHMeHeHHeM KOMITBIOTEPHEN MPeleHTalil I JEMOHCTPAIHORAEN POIHKOE ¢ NOMOLIER Npo-
exTopa HIH IBM); TexHonOrns pRIBHTHS KPHTHOSCKOrO MBIINEHHA; WHPOPMALHOHHO-
KOMMYHHEAITHOHHEE TEXHONOMHA (IpAMeHerie ARQOpManiondsEx TexHonormi 1ma MoHHTO-

PHHTA TEKYINSH VCNERAEMOCTH CTVIEHTOR H KOHTPONA IHAHHNA).

6. OUEHOYHBIE CPEACTBA JUIA TEKYIWEND KOATPOJIA ¥YCIEBAEMO-
CTH, MPOMEAKY TOYHOH ATTECTALIHH 1O HTOTAM OCBOEHHSA
ARCHHILTHHBL H YHERBHO-METOIHYECKOE OBECHEYEHHE CAMO-

CTOATEILHOM PABOTHI CTYIEHTOB
TEKVILHI KOHTPOJB

Texymmsm KOHTPONEM YCNCBACMOCTH ARARCTCH ASHCTBYIONAA B YHHBEPCHTETE CHCTEMa peii-

THHT=KOHT P4,

Konrpoasusie sonpockt K pelirnmr-sourpoam Nl
Myere: U ={0+1+2+3+4+5+647+8+9+10};
A=10,2|0;0,4]1:0,6/ 2:0.8| 310 4:0,%| 50,6 6;0,4] 7:0,2 |8}
B={0,212;0,4/3:0,6|4;0.8/3:1,0]6;0.8] 7:0,6] 8:0,4]9:0,2 10} ;
C={L0|0:0.8)%0,6/2;0,4|%0,2|4};
D={0,2|6;0,4|7;0,6|80,8| 91,010} .
Saganua:

1. Bamcmnms: ANDUC, 4/CUD, Eﬂ{_'Uff._{;H_E}I"I f’,l:ﬂﬂfi]xllf.

2, Hedasinduunposars:
B - no meTony uenTpa TamecTH;
D - no MeTony Meana,

3. Jlexomnosnposats HeweTkoe Muckecto: B, O,

4. BRITHCIHTE PACCTOAHNE MeRIY HEUETRHMHE MHOKECTRAMN:
A 1 € ucnonnaya MeTprky XeMMRATa;

B u D ucnonsava ERknngosy MeTpHky,

5. OUeHHTL CTEMENs HEUSTEDETH MiloerTsa B uepes SHTPOMNID, W 9epes MeTpHYECKNR

Aoaxo | ._,F[.-i] =2¢( A, .-in.:} }.



6. CHIHCATE THHTBHCTHYSCEYHD NepeMerHye «PaaMepy naTREC TepMaMi, 0ToDpaInTe e
rpadisHecKi.

Myers: U = {041+ 2+34+4 4546+ T+84+9410;
A={0,2]0:0,41;0.6/2:0,8]3;1,0| 40,81 5,06 6:0,4| 70,2 8};
B=10,212;0,4130.64;0,8] 5:1.0 6:0.8] 7:0,6| 8,04/ %;0,2 |10} ;
C={1,0]0:0,8|1;0,6)2;0,4|%0,2| 4} ;
D={0,2|6:0.4]7.0,6(8:0.8] %1,0/10} .

3anaHna:
1. Buawcanms: AUBNC, A7BUC. ANBUD, {EUE}II{:". {jl"'l _'}:{fi'-

2. JNedezsndmunponars:
A - mo MeTony LEHTPA THHECTH,
C'- no MeTony MeIHAH.
3, JexoMmosApoBaTE HERETKOS MHOKECTRO! A il o 3
4, BruHCANT: PACCTOAHHE MERITY HEUSTKHAMME MHOMECTBAMMN:

=1

T Henons3ya Esxnnaosy MeTprEy;

BubD HCIIONBIYR MCTPHEY XEeMMHHTA.
3, (JUSHATE CTEMEHE HEMCTROUTH MHOKECTEA 4 YEPes INTPOMHID, H YEPeT METPHYECKAH

momxon ( £(4)=2¢(4, 4)).
6, OnHcats MHHTBACTHHECKYIO NepeMeriyi0 « PaccTogHEE) MATLIO TEPMAME, OTOOPEINTE

& rpafHIcCKi,

1. OfGocrosars BEGOP TOrO KM HHOTO MeTos nocTpocsn G 118 HeUETKHX MAONECTE Xa-
PARTEPHIYIOWIMK CASAVIOUHE NOHATHE, NPHBSCTH NpiMep Hopmansiof P, onuckmare-
IHI MTOHATHA:

L1, aYenoser cpeanero pocTas, ¢ YHETOM TOTO, YTO CPEIHECTATHC THYCCKHIT POCT H3Be-
CTEH;

|.2. OcBemeHHOCTE a¥yANTOPHE B JABHCHMOCTH OT KONTHYECTRA palboTaonHy NaMin IHeR-
HOTO DCBEINEHHS, KONMHYSCTRD KOTOPLIX cocTannaer: {2, 4, 8, 12, 16};

1.3, @I xapakTepr3yomyn BRcoRH peliTHAT TOMHTHEA (HAH NOTRTHYSECKON NapTHH).

2. (MHEHATH COTNAcOBAHHOCTE MHEHHA KRKAOTO HY IKCTEpTon:
2.1. 2xcnepra | n Bxcnepra 2;
2.2. Oxcrepra 2 w Dxcnepra 3;

2.3. Dxcoepra 1 u Brenepra 3.
[Nemyuure cooTReTcTRyOIMe HopMankaEe Ol 118 MEowecTaa X={X1. X2, X3, ¥4, X5, X4}, SCTH

HX MHEHHAH J00TC CIeIYEMITHMA METPRIAME ITEPHEX EPEEHE:HH.H [ HEe JOCTAMIINE ATEMEHTR
METPHIR, oBOIHAYCHRBIE CHMBONOM ¢—% JAMONHNTE CAMOCTORTENRHO ):

Iwenepr | X %2 X3 N4 K3 L
X1 - 18 4 5 15 5 |



3.1.

3.2

3.3,

[ocrporTs DI xapakTepHIyIONYIO BOIPACTHYID FPYITNY, ecin GhU0 ONpoleRo 50 IKCHepTos,

4, [locTponTh TEpM-MHOMECTES C YHAIAHHEM KOTHYECTROM TEpMOB K 0XBATRIBAIOTINK Cheny-

BeposTHOCTS CYRISHAA KERIOTO HKCNEPTA O BOIPACTHON NPHEATTEAHOCTH YCI0BCKE K TOH
HITH HHOH BO3PaCTHOI TPYINE, B SABACHMOCTH 0T hospacta x (x &0/ =[0,100]), sapumaer-

CH CHELYVIOUIHMH 33K0HAMME PacHpeleenis.;

F S -

Sxcnepr 2

X2
X3

X3

Fxcnepr 3
X
X2
X3
N4
Xs
X

12
19

F
il

L= B -

10
21
14

X4

I b =

W= ol Ln 2R

11

aMomonodis
X 0-25 25-35 35-50 50-63 65-100
b 0,25 0.4 0,2 0,1 0,05
wlpennero soapactas
x 0-25 25.35 35-50 50-65 63-100 |
P 0,05 0,1 0,4 0,35 1
sl lomunoiis
X 0-25 25-35 35-50 S0-65 65=1000
P (L05 0.1 0,15 0,3 0.4

HITHE MOHATHS:

4.1, «Temneparypa sogers, K=6, U=[0; 100 T}

4.2, «¥ nuunas Temneparypas, K=7, Us[.500 50 T);

4.3. «BuicoTRocTs ynammay, K=35, Usfi: 127}

KouTpoisusie Bonpock: & peitruur-gkonrpoin Na 2



HAANMSEHOCTH:
[0, CCAHX <2 HINx =9
J:E, ecm-::e[l#]

X) =

#s %) 1, ecanxe(4,5)

Q—x
—_ el ke (5.0
| 4 E ]

: H Hi,(x}='

0
x—3
T.
1
17-x

Heuetkme wicna ¥, w ¥, 30080k ¢AAYVIOUHME TPANCUHCBHIHEMHE GYHKUHAME IPH-

ecrnx <3 mrx =17
ecnmx [3,7]
ccnn x & (7,9)

: E-::MHIE[‘J',I?]

HeolbxoaumMo HaiTH HEMETROE YHCIO ¥ =X, +X, ¢ HCNONB3IOBAHHEM NPHHIHANE o5ofIIEHHA 12

ONpeacIcHHA MPHHITHNA oDo0menHs.

2. Heweriate uicna X, w E, 3n0ansl CReIVIOMHME TPaNemHERHIHEMY §yHETHAME 1pH-

HATIEHHOCTH:
0, eeMAx<2HMx>9
2 ;2 . eemixe[2.4]
i 1, ecamxe(4,5)
E. BCITH X € [J','E‘]
L 4

My (x)=

—%

ceaHx <3 mmux =17
ECTH X 5[3.'.-']
ecnn x €(7.9)

. eemn xe[9,17]

HeoOxommmoe HafiTa HEHETEOS HHCNO ¥ =X, — X ¢ HCOOAL30BAHNEM OPHHLEANA 0000IEHHS HI

onpeasiedns npuamnna obobmenns,

3. Hewereme umciaa 3, 0 5, JIAHL CTEOYIOMMMH TPATEUHEBHIHEME GYHKIHAME TPR-

HAIIESKHOCTH:
0, SCAN X < 2 HIH X =Y
%1. n{:nuxE[E.d]

s (x) = 1, ecanxe(4,5)
-g—;f. ecnn x = [5,9]

g (xX)=

i,
=23
"
1,
I7=x

8

ecmn x <3 winx =17
BCITH X E[}.T]
ecimx e (7.9)

ceemmx e[9,17]

Heobxommmo wafith HeveTkoe ¥Hen0 ¥ =X, x X, ¢ HCNOALIOBAHHEM NPHHIANA 0006IeHHns 13

OnpeIsIeHna npusimng ofobuenms.

4. Hewerwme umcna X, w ¥, 32036 CIOCIVIOUNMHE TPANCIHCBHIHEME (VHKIHIME OPH-

HAICAHHOCTH!
i, ecAan x <2 mimx >9
E_.;._I‘ cean v e [2,4]

gy (x)= L e x (4, 5)
E;_-’" LN T E Eﬁ, q]

oMo (x}=

E

1,
|7 -x

— CEOH X E

8

R x <Inmux>17
ec:nH.a:EE]-,T}
e x €(7.9)

[9.17]



Heofxozumo nafita medsTsoe yHCHo V=X, /X ¢ HCMOALIOBAHHEM NMPHHINNE 0500MEHR 13

onpefsIeHHa IpHIIHNA 000D IEHHA.

5. Pemmms ypasaeane: Ax +B=D. 'ne
A={0/4; 0,5/4.,5; 1/5; 0,5/5,5; 0/6};
B={0/8; 0.5/10; 1/12; 0,5/14; 0/16};
D={/12; 0,5/15; 1/18; 0,5721; (v24}.

6. Pemars ypasrenne: A(x + B)=D. e
A={v2; 0,5/3; 1/4; 0.5/5; (V)
B={0/3; 0.5/3,5; 1/4; 0,5/4.5; 0/3}
D={0v8; 0,5'18; 1/28; 0.5/38; (v48}.

7. Hate oreeT Ha ponpoc: «bMomeT mH A GuTe Donkme BTy , ecan: A={3; 4; 6}, B={1. 7,
B}

& Cpasuute A [TPHETHIHTEIRHO 0.3 w B TPHETHIHTETAHO 0.6
A = HPHETHIHTEIBHO 0,5 =
= fV0.2: 0.25/0.275; 0.3°035: 0750425, 1/0.5; 0, 750,55, 0.5/0.6; 0.250.63;
i 7l
8 = [IPHETHIHTEARHO 0.6 =
= fV0.4; 0.250.45; 0.5/0.5; 0.75/0.55; 1/0.6; .0,750.65; 0.5/0.7; 0,250, 75;
08},
1. Hafiri Heserdoe othomenne R'= Ro R, rue:
L1, weh — max-min KOMOO3HIHT,
1.2, won — min- max KOMITOIHIHE;
1.3, a=p — max-x KOMICIHIIHE,
Ecnn rewerkoe oTnomense R anano Marpanefi:

R A B C I E
AlGF 0 |00 @
Blo8| 4 (06|06 I
cClo|0|(05|05]| 0
DI 4|0 (02|04] @
E(08]| 1 |06]|06] ]

2. [lposepuTs ARA%ETCA MH OTHOIICHHE R TPaHZHTHEHEM:
A B € D E
piloo| o] 0|05
a107| 6 |00
| & |0l |0E] O
¢ |1 (4|7 10
arF|ee| 0|0 |05

man@Dme=R:

3. HailT TpansaTHEROS IaMEIKAHNE R HEYeTKOro oTHOWeHHS R



B x1 % %

(CEE

(030602
xx{ 4 G207
| 0 |08|0]

4. JlexoMnoauposats HeveTHoe oTHomenne R

Bi % Nx X3 X4 X5
w (0203070307
xa | 1 |04)03| 04|06
| 0 (0605|0206
w (0305|671 |0F
| 4 |03|604]|02]|03

5. HaliTe mepEyIo B ETOPYIO TPOSKUNR HeYeTKOMD OTHOMEHHA B (1aNHCaTs COOTRETCTEY-
KHIHe (PYHELEN NpHEAIERHOCTER )
R % X X X4 X
X |02(05 (0710307
2| 7 |Q4|03)04|006
x| 0| 0605|0206
Ma | 03105107 1 |05
xs| ! |03|(04]02]03

Konrpoakisie Bonpockl & pelTHHr-KonTpoamn Ne3

Ouenxa no pefiTHAr-RoETpomo N3 HopMEPYCTCH N0 HTOrAM BRINOIHEHUA 0 38T Haboparop-
HHX paboT TpH OTBETE Ha JOMOMHATEARHLE BONPOCEL Temel naGopatopren paboT:

FHAKOMCTRO ¢ NPHEDATHEIME NP0 PEMMAMH, HCIONEIWVIOIHME HEHETKHE MHOMECTRA.
Moctpochne pyasinfi npusainexHoctd. [lpaMele B KocBeHNLlE METOIZM AMA OOHOTO H
FRYTINRL 3KCEPTOR.
Hevervas apudsernra, ApmdmeTHYeckie ODEPallHl HA)l HEHSTRHMH 9Hcnamu L-R mana.
ApHpMETHMECKHE OTEPALNE C HCNOIEIOEAHKEM (-YPORHEROTO NpRALHN obobimenns 3ane.
[IpAMEHEHHE TEOPHN HESCTHHY OTHOMEHHHA K KIACTEPHOMY AHATHTY (CHEYETKOSH CpaEHEe=
HIE CTPOK M PRCTIOIHABAHNE OOPAIOE).
[IpoeRTHPOBARKA CHCTEM HEHMCTROID BHBONA ANNpoOKCAMAUNA (QYHEURA ¢ NpHMEHSHHEM
HEYETROrD TOTHYECKOTD BHROIA,
Heitporasie cemi. [Ipockaposatne u oDydeHie HeRpoHibeX ceTel.
FuGpnaasie cemi. MpoexTuposanse i obyeenie HefipoOMHER ceTell

Bonpock! K 3K1aMeHy

Crocofil ORHcaR A HedeTkol nndopMauni 8 o0aacTH NPIMEHEHRR HETSTRON TOrHKH.
basoBEe NOHATHE HERETKHX MHOMECTE,

Onepansn Hal HEYETKHMH MHOKECTEAMMN

CroficTsa onepamiit Ha] HEUETKHMH MHOMECTBAMH.

NogmnoxecTtna o - YpoRug. JeKOMIOTHIIHA HEYETEHX MUOHECTE.

Paccrosune Mesly HEYETHHMH MHOKECTHAMH.

Meronm nocrpoenna dyrsnnll npreaaneknocTi. [Ipadele # KOCBEHNLIE METOILI ANS OOHOMO
IKCTIEPTA.



Metoan noctpoenus fyuxuni npunaztesnocTh. [IpsMile 0 KOCBEHHEIE METOILL EN8 TPYTHIL

FRCHEPTOR.

Hewetene ornomenss. [lopaTie oTHOmEHHA.

Onepaliin Ha/l HEUETERMHA OTHOMEHHAMH. KoMNOIRIHA HeReTKHX OTHOWEHRNT .
CroHCTEA HEMCTEHX OTHOMEHNAI.

Knaccudmranms HeueTEHX OTHOIIEHHI,

HeuweTkHe YHcna.

MaTeMaTHEa HEYECTRHY YHcel. HeseTkas aprlMeTHKa.

Npuaen obobmenns 3age, o-ypostensiil npuHumn obobmenna Jage.
Hewetrne ypanuenus. JononHuTensHoe spMuTanme. JononHuTensHoe Jenenne,
MeToas cpaEHeHEA HEYSTERX SHCEN

KoMnoInuHoHROE TPABKIG BRIBOJS,

[TprénmxkenHne paccy#IeHH HA OCHORe Modus ponens.

[MpadnmkeHnsie paccyxIeaus Ha ocHobse modus tollens,

PopMaTHIALHE 1

OTHYECKHN coanok. TpeyronkHue nopMel. OTPHIAHKA.

JloTHEO-THHETBHCTHYECKOE OMHCAHHE CHOTENM, HEYETKHE MOJIEMTH.

OCHOBHEE MOHATHA TEOPHH HEYSTKHX MHOMECTB. TeopHs NpHOAHMEHHRX paccymncHui. He-
HETKHE NOFHYECKHe BEBOALL OCHOBHEIE STAMLL.

OCHOBHBE NIOHATHS TEOPHH HEYETKHX MHOMECTE TeopHs npubimMmeHHEIX paccysieHni, An-
TOPHTME! HEMETKHX JOrEyeckHy sueonos. Anroputy Mamdani i Larsen.

OCHOBHKE NOHATHN TEOPHH HEMeTEUX MAMKeCTR. Teopus npubnnaeHHLX paccyxnenqii. An-
FOPHTMB HEHETKHX NOTMSMECKHR BRIBOOOR, AJropHT™ Sugeno, Tsukamoto u yopomesss anro-
PHTM HEHETKOTO BRIBOJIA,

Heiliponmusie cetn
Heidtpomiae cetn
Heiiporune cetn
Hefiponnnie cemn
Hefipouuse cemn
Heiipounne cetn
Heitponune cetn
Heiiponusie ceti
Heiiponusie cetn
He#tponnnie ceti

. OcHOBHRRE nonoweHns. Mogem HefipoHa.

. Knacenduxauns HC. Bubop crpysrypm HC.

. Knacenpuxanug HC. @yuxuwonnporanne HC,

cAnropatMel o0ygenns HC. Ofvuenne oanocnofHol ceTi.

CAaroprmdsg obygeria HC. Anropimy obparHoro pacnpocTpadecHRR OMHGKH,
cAnroprTael obygerns HC. OOvaenne Gea yaurens. Metogs Xedoa.
CAaroprTMel o0yaeris HC. O0vaesne 0e yauTens. Anroprms KoxoreHa,

. HC Xondmnaa.

. HC Xesmuura,

. HC apysanpasnesnofi accounarnsiol namstn (IAIT).

I'mbpuousie cemn, OcHopree nonsTia, Ofwnil amropurs obyuenna.

[Nubpuansie ceth, CTpykrypa ANFIS.

I'nGpuanste cemi. Ceth Takaru-Cyreno-Kanra. Cers Banra-Mennema.

IMnbpraaeie cemd, [uGpuarnit anropimy obyqeHnn

I'ubpranete cemn. HeseTkBe ceT © caMoopraHisauned. ATropuT™ HEMCTHROH caMO0praHHIaImnH

C-means.

]
Bl

2, TlonstHe npu
MHOAECTRA,
I padissccroe

o

Bonpoci 118 KONTPOIS CAMOCTORTEALHON patoT

Heverkan noruka: 10CTOMHCTES B HCOODCTATEM.,

HagmemnocTH, [longmee HEsMeTROTO DOOMHOMWECTBRA, DI’I]JE.E-EHEZHHE: HEHETROID

DTD'SPH.'.I{EHHE' III-HEPE.LLI:IZE' Had HCHMCTEHMHE MEHOERECTHAMH.

4, H'!HEPEHI{ﬂ CTEMSHN HEYETROCTH MHOEECTRE, OLEHKL HEMETEOCTH HEpes IHTPOTHED, METHH-
HECKHT TTOINO, AKCHOMATHYSCKHA moIxol. "PCI"-IHE MOAKOORL K OoOpeleleHHE CTENeHN He-

HETHOCTH,



Tpefopanna & (PYHEIRAM IPHEAAISHKHOCTH

MeTosl TOCTPOEHEA TEPM MHOIKECTS.

Onpegencine HEMETKOTS OTHOWEHAA,

CroeumanbHele THIM HEUCTKHX OTHOWEHHA. HeveTkie oTHOmeHHA nopanka. Hedetkwe oT-
HOWEHHA noaoGa,

9. ApwpueTHuecKHe Onepaly HAA HeueTKHME YHcnami (L-Fj-mana.

10, [TpHOTHAEHHEE PACCYHKICHHA B NPHKTATHLX Sa0auax.

%0 N o ba

Tema kypeoBoii paboTel

Hear paforwi: raxpeniesiie TEOPSTHUSCKHX HARHH H OPMHPOBAHHE NPAKTHUSCKEX
HABLIKOE N0 YMEHHN) CTIRHTE 34Ja4H 00 NPEKTHYECKOMY NPHMEHEHHIO CPENCTE B METOI0B He-
YeTEOH MOrMKH 0 HeffpOoHHBIX ceTell W AHANHI PeIVILTATOR HX NMpOBEIeHHA. OpOPMIEHHE pe-
TWILTATOR.

3ananme A Kypeosvio patoTy

HeolxoauMo peanHIoBaTh PAtIHYHBIC NOJAXOIM K ANNPOKCHMAUNR QyHEUHHA C npave-
HEHHEM ANNAPATA HEYETHOID MOTHMOCKOre BHBOA B OPAMEHEHHEM HCKYCCTBEHHBMK HelpoH-
HBIX CETEH B KAYECTBE YHHBEPCANBHOTO ANITPOKCHMATOMM:
= BEINOIHETE ANNPOKCHMAITHE (Y HKIH:

y=xp X ke
Ha obnacTH O={-2<x;<2; -2< x; <2/, rae k HoMCp BAPHANTA, B COOTBETCTRHHN ¢ NOPAIKOBBIM
HOMEPOM B EYPHILTE CTAPOCTEL
- OHEHHTE DOTPEMIHOCTE BRIYHCTEHRT no Hopue [Maycea.

Yrazanwe
TeopHTHRECKHE MATEPHATE HAXONATCE B METOINTECKIY VEAIMHHAK K COBSTYIONMM 1a-
GopatopHbid padorad, JTia semoaneHa kypeosoll paborsl AOTVCKASTCR HCIOIBIOBAHNE (IAKS-
ta MatLab, ¢ aonomuwrensasinn Mogymimn Fuzzy Logic ToolBox i Neural Network ToolBox.

1. Bonpock K 3ammTe KYpeonoil padors

Onpenenekne HEYETEOTO MEOKECTRA,

Ompenenenne NHATRRCTHYSCKOH NepeMeHHOH,

JIOrHEO-THHIBHCTHYSCKOE OMHECAHAC CHCTEM (HEYCTEHE MOICIH ).

FTarbl HeMETKOM NOrIHeCKOre BRBOOA {oxeMa),

ANTOPHTMEL HEYETROND TOTHYECKOTD BRIBO/IA.

[TpMeHSHRE HEHETROI TOMHKN K anpoxcHMAamHH 4y HEMH,

Cosnanue HedeTEnx Mogencs ¢ npumenenned Matlab Fuzzy Logic ToolBox.
Ompeaencrne HERPOHAOH ceTH.

. Moaens HeEycCcTBCHHOMD HeHpoHa.

IlZII APXHTEETYPR (CTPYRTY PRI} HeffponHLIx ceTei,

1. Obyqenite Helipornkrx ceTel, mpasaao XeGba,

12, Tlpimencnne nefponteix cetefl K annpokcaMaiiy qyukit.

13, Cosnanue u obyuenne pefiponnsix cetell ¢ nomomsio Matlab Neural Network ToolBox,

o el e e

OFBLEM CPC W PACTIPEAEJIEHHE 110 BHOAM YYEBHBIX PABOT B HACAX



Bua CPC | KommuecTeo qacos

PaboTa ¢ TeKUMOHHEM MATEPHATOM, CAMO-
CTOATEABHOE HIVYCHUE OTICLHBIN TEM IHC-

UHIMNHHEL TOHCK H 0030D JHTEPETYPR B 30CK- 40

TPOHHEIX HCTOUHHEOR, YTeHHE H HIVHEHHE
yedHHKE B yIeOHEN nocoGui,

| HNogroToska & npoBeposHEbM palbioTam 28

Brmomserne qoMamuey wagansil, noaroton- 40

ki K 1aboparopHBIM 3AHATHAM

Hroro 108

7. YHEBHO-METOIHYECKOE H HHOOPMAITHOHHOE OBECNEYEFHHE
AHCHNTLTHHE

4) GCHOBHAR JHTEPATY pa;

1.

Pyrrosckas [l Hefipounkie ceTH, reHeTHYeckne aropiTMEl i HeweTkHe cHeTeMul Pytkos-
ckaf JL., Thmsscrmii M., Pyrxoscknit J1- Snextpon. texcroseie nansse— M.: Fopauas
nuHuA - Teneros, 2013.- 384 ¢

HutennexktyansHbie cucremsn ydednoe nocobue’ A.M. Cemenon [0 ap.].— 3nekTpon. Tek-
cToBbie JanHbie— OpenBypr: Openbyvpregufl rocyaapersennnifl yuusepenrer, 35C ACB,
2013.- 236 ¢.

HuTennekTyaisHeIe CHCTEME! METOIHYECKHE YKATANHN K NafOpaTopHEM paGoTaM Ang cTy-
AenTos DakanaspRara, ofyuAIOMAXCA no Hanpastenn nogrotosen 01.03.04 «llpeknagnas
MaTEMATHEAS — 3NeKTPoN. TekcToBkie nanuke.~ M.: Mockosekuil rocysaperaennsii crpo-
HTeALHLIA yHusepenTeT, Al [In Op Menna, 3BC ACB, 2015 - 57 c.

Cricoes [LB. Bresienne 8 TeOpRIo HCKYCCTBEHHOND HETENERTA: voebuoe nocobne’ Cricocs
AB., Kypunma OB, Tlpockypre JLK — 3nextpon, TekcroBue Jjaunnie— Bopones: Bopo-
HERCKHH rOCYZapcTRCHHE apxHTeskTypHO-CTpONTENnEERI yHRBepeHTeT, IBC ACB, 2014
171 e

) NONOTHATENLHAN JHTEPATYPA:

1.

Pyreoscxas, Hanyra, Helfiponune cerd, reHeTHYECKHE AMTOPHTME H HEYETKHE CHOTEMBL
nep. ¢ mon. / I Pyteosckas, M. [unsuscknil, J1 Pyreosexut — Mocksa ! [opauas munmus-
Tenexom, 2007 — 383 c. : ua, ~ Bubnworp. u xonne rn. — Mpeam. yeaz.: c. 381-383 - [SBN
5-93517-103-1,

hoprcos B.B. Heverkne monenu o cetn: Monorpadus’ Bopucor B.B., Kpyrinos B.B., ®eny-
NoB A.C.— DNCKTPON. TEKCTOREIE ABHHKE.~ M.: Topadan maemy - Tenexom, 2012 — 284 ¢
Panywenn A, Hefiponsme cetn. Ochopr teopin [Dnexrponnst pecype]: mororpadm
Famyukwn AW~ Snewrpon. Texcronwe nanuse — M. Fopsuas manus - Tenexos, 2012.—
4% ¢,

Axnaera 1.3, Hevwerkne muomectsa u Hefipouusle cetn [Fnextponnstii pecype]: yuebnoe
nocobre! Hxwsesa .3~ Snextpon. Texcronse taunkie — M.: BHHOM. JlaGopatopus aua-
nuifl, Harepuer-¥Yuusepeurer Hadopmaunonss Texwonorwi (HHTYHT), 2008.- 316 ¢.

B} MEPHOTHYUECKNE WEIARNA:

aHMudopsannonnsie Texsonoriny EmxeMecauHnil TEOpPETHYECKHA W NpHETANHOH HAYIHO-
TexHaIeckuil wypuan ISSN 1684-6400 [Tognucnoii nugexe 72656



T R L

. Aypuan cBuaHec-WHHOPMATHREY — PENSHINPYEMBIA MEHKIHCINTIHAAPHLET HayuHEd ®yp-

Hal, BemMyckaembit ¢ 2007 rona HaumoRaisHbIM - HCCICOOBATENRCKHM VHHBEPCHTETOM
«Bricmas mwona sxonosagny (HHY BIZ). AjmasncTpuposanne mypHATa OCYIIECTHIN-
etcs lkonofi Granec-nudopmamry HHY BIHD.

Aypuan «Becrunx Hacruryra sxonomuxn PAH» —

Aypran «BecTHHE KOMIBIOTEPHEN 1 MHHOPMAIHOHHEIX TEXHONOMHT

Hypran «Becruuk MY sgoHOMEKLS

Avpran «Becruux Poccnflekoro sgonoMHaeckoro yHRBepeHTeTa oM. [Tncxanosas

HKypHan « BecTHHE QMUARCOBOID YHHBEPCHTETAY

Hypran «Bonpockl IKoHOMHEEHR R

HCypHan « BeMRCIHTENLHER TEXHONOIHH

') MHTEPHET-PECYICHI:

Pecypehl A OWCTESHUHOHHOID OCHOSHHR KYPea, pasMellcHHBE Ha  cafite

WL ER VIS,

Cﬂﬂ]ﬁ'ﬂﬁHHHC HHll!DIJMﬂIJJrI’ﬂHHhI’E CHCTCMB ANH CO3JAHHA H PEATHIANAH MaTeMaTHye-

CHHX METOION B 3KOHOMHKS H PHHAHCANX;

Mathcad - nporpasMuioe cpeicTRO, cpeas 10 BEIIOIHEHAE HE KOMILIOTEPE PAIHOOGPATHELE
MATEMATHYECKHX H TEXHHYCCKHX DacqMeToB, cHAOMeHHAS IPOCTRIM B OCROCHMH W B paboTe
rpafrgecknyM HETepheicod, KOTOPAN NPEIOCTABIRET MONBI0BATENI0 HHCTPYMEHTHL A pa-
DOTEI ¢ opMyname, dueaami, rpadukasi 0 rekcramy. B cpene Mathead goctymun Gonee
COTHH OMEPATOPOE H NOrHYSCKHX GvHEIHH, npeIHaIHAYCHHBIX 400 YHCICHHOrD B CHMBOML-
HOID pelicHHA MaTEMATHYECKHY 18039 PainnaHol cnomuoctd (https/soww, pte.com ).
MatLab — shicoKOYpPORREBLE] A3K W HHTEPAKTHEHAR CPeda NS NPOTPAMMAPOBARHE, YHC-
NEAHLIX PACYETOR H BHIVATHIAUHH pesyneTaros, O nomommso MATLABR mowmo anamHan-
POBETEL [AHHEE, paipsbaThiBATE ANTOPHTMBE, COITABATE MOSTH W NPHACEEHHA
(hitpmatlab. ).

Malpe — oana us Ranfouee MOMYIAPHBE CHCTEM CHMBOMBHE BEMHCACHNEH, obnajaiman
OperocxoaHOR Havarod rpadmkod (hitp:'www.maplesoft.com),

Power Sim Constructor, Power Sim Studio — nporpamauoe obecnevenme Powersim BEI0-
4aeT B cels pasTHUHBE THIOE  HECTPYMENTOR HMHTAUMOHHOTO  MOACTHPOBAHHA
hitp: oo i1,

Anylogic AnyLogic - HHCTPYMEHT HMUTAIHOHROO MO ACTHPOBAHIA
(hopfwaew anvlogic, ra)

BPWin — sowned wHCTpyMeRT Monerndpopasns, paspaboTasusii dupumoll Computer
Associates Technologies koTopsifl HCNOARIYETCR A SHATH3A, JOKYMEHTHPOBANKA B peop-
FAHN3ANAH CNORHEN OHIRSC-NpoLeccon. Mofens, coinannan cpeacreamu BPwin, noanona-
OT SCTKO QOKYMEHTHPOBATE PALINUHBIE ACTIEKTE] AEKTEIBHOCTH - ACHCTENA, KOTopLE Heo-
XOHMO OPeInpHEATE, cnocobi BX OCYINECTRISHHS, TpedyvioliHecs oa8 3Toro pecypchl H
ap. (https fwaww.ca.com),

Hueteprer-pecypenl, Gathl TaHHLIN, HHPOPMATTHONHO-CIPABONHEE W IDHCKOBMC CHCTCMEL O

TEMATHES JHCHIHTTTHHE:

l.
2.

hitps/fwwow, ex ponenta.ri — O6 patoBaTenkHRR MATEMATHYSCKHA nopTan.

htipe/fwww kxlab.com - caitr _kx JaGoparopun. Cinpassan TouKa NOMCKs HRGOPMAIHE O
HOBEHIIAX HAVIHE paapaborrax B 0GA8CTH BRYHCIHTENEHON MATEMATHKH, ARTOMATHIAIINY
MOICIHPOBAHHA W NPOTpaMMAsix npoaykrax _kx JaSopatopun.



3.

10

www mathhelpplanet.com - HEKOMMEPUECKRT MaTEMaTHISCKH HOPYM, HA KOTOPOM MOKHO
MOUYMHTE KOHCYILTANHI) H PEalbHYR) MOMOIE B PEIICHHE N0 TPAXTHYeCKH MOBOMY Bo-
MpOCY, CRASAHHOMY ¢ MATEMATHECH H MHOTOMHCTEHHEIMH & NPHA0HCHIAMA,

Www esin.ry - OOpasogaTensHEH HHTEPHET-TPOEET, MOCRAINEHHEN computer science o
CMEXRHEM Aucunnaatan. M opyapyesM soMMBIOHHTH D0, TpodeccHORANBHO 3aHI-
MEIINNCA MIAH Jake MpocToe HHTepecyriiHycs JanHol Temararoll. Tokse mul cobRpacM
HEDOPMALHIO, HATIPHMED, PYCCKOAIHIMHBIE KYPCRE 0 AH(OPMaTIIE.

www.igorverru - [lopran, noceameHHb TAKHM pPa3ienaM MATEMATHKH, KAK TSOPHA BEPO-
ATHOCTE{l, MATEMATHYECHAR CTATHCTHEZD, TCOPHN MaccoBOTO ODCHYIRHBAHHA, MaTeMaTHue-
CHad TCOPHS TENETPAPHKL U APYTHM NPHIOKCHHAM TOODHH BEPOATROCTEH,

http:/fedum - Denepansupi nopran "Poccriickoe obpasosanne”, momiepkHBacMii OY
[HHH HTT "Hudopuuka”, KaTanor HHTEpHET-PECYPCOR IO TPEIMETIM.

http:www, mathiree.ru - JIpeBOBHAHBI KATANOT METCMATHHECKHX PECYPCOR COMSPHEMT HH-
dopmanio o kahenpay, nepeosax, myonHKaummy, GHEIHOTERAX, MYPHATAX H T.0.
http:/www. mathnetny/ - OSmepoccHicknil MaTeMaTiiecknii TOPTAN, OpeIoCTARIMEOMA
pocchiickiM 1 3apyDesiiIM MATEMATHEAM PA3THYHEIE BOSMOEHOCTH B IIOKCKE HH{OPMAaHn
O MATEMATHYECKOMN EH3HE B Poconn.

hittp:falgolist manuglry - Cafit, NOCERWCHHBG AMMOPHTMAM W METOAAM [TPOrPAMMHPOBI-
HHA.

http:/fwww ecsocman edu iy’ - OGpajoBaTEnBHEIT NOPTAT - IKOHOMHKS, COLMOMOIHA, Me-
HEIWMEHT.

http:/www fea.rul - Topran naGoparopuy "Brrawcinrenshas Mexanuka” (uInkoMexaHnye-
ckoro (axynstera CTIGTTIY.

8. MATEPHATBHO-TEXHHMECKOE OBECTIEYEHHE JHCIMILTHHLI
JleKuncHREE AVANTOPHE, CCHAINEHHBIC A0CKON (118 MCNa HIH MAapkepa), JKPAHOM LK

NPCEKUHOHHAY CHOTCM, MPOSKTOPOM W HOYTOYKOM (420-3, 430-3 318-3).

AVINTOPHN 1A NpoBedeHEA NaboOpaTopHLIX 3AHATHE, OCHAEHHKE CORPCMCHHEIMH

NEPCOHATBHBIME  KOMOLIOTEpAaMH, OOBeIAHERHEIMN B JOKANLHYID BRIYHCIHTENRHYH) CETh H

VEOMITIEETOBAHHBIMHE HeoOX0IHMEIM CHCTEMHEIM H OPHEALIHEM NPOrpaMMHELEIM obecneueHHeM

(311-3, 100-3, 405-3, 100-3, 1226-3), ayauTopRA BEMHCIHTENLHOTO LEHTPA.
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JHCT NEPEY TBEPARIEHHA
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Pabouas nporpasmsa oodpena Ha yuehrsii oz
MMporokon sacenanna kadeipal No ol roma
Sasegyiomnit xahenpoi
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Jaseayviommi xadeapoit




