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1. OEJX OCBOEHUSA JTUCHUITJIAHBI

HGJBIMI/I OCBOCHUS HTUCITHUIINIHHLI (MUll}fHSI) «MeToap! ONTUMU3AINH U UCCICIOBAaHNE oliepa-

LUIA» SABJIAIOTCA O3HAKOMJICHUE CTYJACHTOR, O6yanOH_[I/IXCSI 110 HalIPaBJICHUIO «Ma
obecrieueHre u aIMUHUCTPUPOBAHNC HH(I)O]JMB.HI/IOHHBIX CUCTCM», ¢ MCTOOaMH, HAK

CMATUYICCKOC
MIJICHHBIMH B

STOH TCOpUN. HOCHGI[Hee O3HAYACT, 9TO CTY/JICHTHI II0 OKOHYAHUM Kypca JOJIKHEI BII)(€Th HABRIKA-

MY 110 PCIICHHUTIO ITPUKJIAJHEIX OKCTPEMAIBHEIX 3a/1a4.

Omnuolt U3 XapakTepHBIX 0COOCHHOCTEH COBPEMEHHOM SIOXU SIBISCTCS BCE B
BHHMaHKe K npobiemam ympasieHud. Kak HUKorma mpexae, ouylaerces noTpebH(
TBOPHOM U 3()()eKTHBHOM KCIOIB30EAHAU [PHPOAHEIX OOTaTCTB, JIOACKUX PECypeol
HEIX ¥ TEXHUYECKUX CPeICTB, Ha MaTeMaTHUECKOM S3BIKE TAKHE 33a4l MOI'YT OBITh
BAHBI KaK 38Ja4d OTBICKAHWA dKCTpPEMyMa HEeKOTOpoH (yHKIMM Wik (yHKIHOHANA.
paloT MHOTMX MaTEeMaTUKOB II0 WX PEIICHUIO CTaJI0 BO3MOXKHBLIM TOBOPUThH O TEOPHI
HBIX 3aJa4.

3anaun AUCITUAIIIMHEL
- H3Y4YEHHE OCHOBHBIX IIPHEMOB M METOAOB PEICHUS ONTUMHU3AIIMOHHEIX 3a/1ay;

- (hopMHEpPOBAHHE HABLIKOB ITOCTPOCHUS OIITUMUIAIIMOHHBIX MOesel, Hanboee 110)
IOIIKX TpeOOBaHUAM IIOCTABJICHHOM 3a/1auu;

- M3ydeHue cnocoO0B peann3allii MCTO/0B ONTHMHU3AINY B BUIE IPOrpaMm st Dl
- IpHOOpPEeTeHUE HABBIKOB INIAHUPOBAHUS AKCIEPUMEHTOB U 00PaGOTKY UX PE3YIILT]

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JlanHas MUCHUIIIMHA OTHOCHTCA K | O0S3aTeNBHLIM [UCIUIINHAM BapuaTHB
OIIOII. M3yueHue TUCIUIIIMHEL IIPOXOJUT B 4-M cemMecTpe W 0a3upyeTes! Ha 3HAHUSX
TEHHBIX CTYAEHTaMHU B paMKax KypcoB «MaremaTtiueckuit agamsy, «['coMeTpus u 1(
«TuddepennnanbHele ypaBHEHHI», « IHCICHHBIE METOJB, «AJITOPUTMEL U alropH
A3BIKA» U JIP.

Janueli kypc obecrieyrBaeT fanpHeHInee u3yueHue AUCHUIITHH «Momennpg
(opMaLHOHHBIX CHCTEM U TEXHOJIOTHIY, «Pactpenenéunas o6paboTka HHPOpPMALH
cs1 6A30BBIM JUTS U3YUCHUSI CIICITHATBHBIX JIXCIIMITIIHH,

3HaHMA, MONYYCHHBIC B PAMKAX M3YUCHUS JAaHHOW AWUCIMIIIIMHEL, MOI'YT OBLITH
HBI JJIS1 HAIIMCAHMS! BRITYCKHON KBaNU(DUKALMOHHOH paboThI.

3. KOMIETEHIINU OBYYAIOIIET OCSI, POPMUPYEMABIE B PE3Y
OCBOEHUA JTUCITUITJIMHBI (MO Y JIS)

D3pacTarOIee
CTh B ILIOMO-
, Marepuanb-
>(popmymmpo-
B3 pesynnTare
3KCTpEMAh-

HO OTBCHA-

M;
TOB.

HOM YacTu

npuobpe-
MOJIOTHDS,
IMHYCCKHC

BAaHUC WH-
" ABJIACT-

IIPUMCHE~

JIhTATE

B PEIYILTATC OCBOCHHUS JUCITUILIVHEI OGYT—IaIOIl[HI;'ICH JOJDKCH OBNAJACTH CICAYIOIHMNT olure-

IpOoheCCHOHATEHBIMU U TPODECCHOHATTBHRIMA KOMITETEHITUSIMYL

- CIOCOOHOCTB IPUMEHATE B IIPO(YECCHOHAIBHOMN NESTEIIbHOCTH 3HAHNS MaTEMATHHEC
popmaruxu (OITK-2).

- TOTOBHOCTb K pa3pabOoTKe MOJEIMPYIOIUX AITOPUTMOB U PeaIM3allii X Ha 6ase i
TOB IIPUKJIAIHBIX IIporpamMM Mmoxenuponanus (ITK-3).

B pesynabTare oCBOSHMS OUCHUIIMHEL CTYIEHT JODKSH TEMOHCTPHPOBAT

YKa3aHHBIX KOMIIETCHIUH 110 JCCKPUIITOPAM «3HAHUS, YMEHUS, BIAIEHU), B COC
C TCMAaTUYEeCKUMU MOAYILIMH JUCUHUILIHHEL, PAMCHSTh MOJIYICHHEIC 3HAHMS B
1eM 00YYCHUHN U IPOPECCHOHATEHOMN JIEATCIEHOCTH:

(UX OCHOB KH-

BIKOB M T1aKe-

OCBOCHHC

TBETCTBHUYU
10CIICOYIO-

1) 3mare: onpenenerre o0IMX GOpM, 38KOHOMEPHOCTEH, HHCTPYMEHTAILHEIX CPEACTE IS

JaHHOM AVCIUIIJINHEBL, KOPPEKTHERIC ITOCTAHOBKH KJIIACCHYCCKHX 3a1a4,




2) YMeTh: MOHATH ITOCTABIEHHYIO 3a/aHy; (OpPMyIUpOBATh pe3ylbTaT; Ha OCHONEC aHa/IN3a

YBUJIETH ¥ KOPPEKTHO CHOPMYIHPOBATH MaTEMaTHIECKH TOUHBIH Pe3yIIbTAT,
Biagers: crocoOOHOCTHIO YUUTHCS; (PyHIAMEHTANIBPHON IIOATOTOBKOH IO OCHpBAM ITPO-

3)

(beCCHOHaJIBHBIX 3H21HI/II>'I; [IOHMMAaHHCM KOPPCKTHOCTH ITOCTAaHOBOK 3allad,

cr10co0Ho-

CTBIO IIEpE/iaBaTh Pe3yIbTaT NPOBE/ICHHBIX (PU3UKO-MATEMATHUCCKUX U IIPUIIIAIHBIX HC-
CIIEXOBAHUMN B BHIE KOHKPETHBIX PEKOMCHIAIINH, BEIPAXKEHHBIX B TEPMUHAX MPEIMETHON

obyactu U3JTyYaBIICTOC SABJICHU.

4. CTPYKTYPA U COAEPKAHUE NUCIHUINIMHBI (MOAYJIsI)

OO611as TPYHOEMKOCTS JUCIUILIMHEI COCTABISCT 4 3a4€THAIX eIMHULB], 144 yaca.

Bunpl yueGHOM paboThl, BKIIIOYas
CaAMOCTOATENBHYIO paboTy ¢Ty- CDOPF BI TCKYLLEro
g JEHTOB O6bem yueOHOH | KOHpod ycrieBa-
9 M TPYI0EMKOCTE (B 4acax) paGorer, emocTH
Ne | Pasnen (rema) E)‘ = N ® " ¢ MPUMEHEHHEM (nd Hedenam ce-
g| o S 3 = MHTEPaKTHUBHbIX recmpa),
/1| DUCHUIIIKHEL | § = - 5w | & = B 5 o ) )
ol 5 S| 85|88 48 o | METO/10B ¢opjma npomey
o 2| £ s8l88 & |= (B uacax / %) TOUHOH
| = % 8 § al g & < E afrrecTaliu
= = < (nolcemecmpam)
| | Beegenue B
JUCLUINIAHY.
ITocranoska | 4| — 2 - - - 14 | - 1 (50%)
3ajgayyd  ofl-
TUMU3aLHH.
2 | Merompl Mu-
HUMU3aLUH
hyHKIHI 4 E 12 - 8 - 20 | - 10 (50%) PeitTfiHr-xoHTpons |
ONHON Iiepe-
MEHHOH.
3 | Meronpl mu-
HUMH3ALUH
byHKLUH
MHOTHX IIe-
PEeMEHHBIX. 4 j_"_j 2 ) 10 ) 20 | - 12 (37%) PelifruHr-KOHTpONS
ONEeMEHTEL o0 2,3
BBIIYKJIOTO
aHanms3a. OB-
PUCTHYCCKHE
METOJEL. )
Beero 4] 18 | 36 - 18 - 54 23 (42%) Dzamen 36

Jlexuus 1. Beenenue. ITocTaHoBKa 3a1aun onTuME3anuy, Knaccudukanus 3aaad M

COJAEPKAHUE JTUCTTUITJIMHBI

CKOTO IIpOrpaMMHPOBaHUs (2 vaca).

JEKTN

RTCMATHIC-

Jexuus 2. Mertoasl MUHAMU3AME GYHKIHE oxHol nepemenHod. Kitaccuueckuit peron. Me-
TOJBI IUXOTOMHH, 30JI0TOTO CEUCHUS (4 vaca).

Jlekuus 3. Meroapl MUHAME3AITMH QYHKITHH o HON epeMeHHoN. MeTo T0MaHbIX

4 vaca).




Jexmuna 4. MeTons! MunuMu3anuy GyHKIHE 01HOM riepeMenHOM. Brimyksie pyaxipn. Metos

KacaTeNbHbIX (4 yaca).

Jexumsa S. Metonsl MEHIME3aINE QYHKIUH MHOTHX TIepeMeHHEIX. [[0CTaHOBKA 3a)
ua Ha O0e3yCHoBHBIHA sKkcTpeMyM. Knaccuuecknit Metox (4 gaca).

Jexuua 6. Metoasl MUHUMI3AIMA (DYHKIUH MHOTHX MEPeMEHHBIX. MeToa MHOXKE
rpanxa (4 gaca).

Jlexuun 7. 3amauu BBITYKIIOTO MporpammupoBanus. Cemiosast Touka. Teopembr Kyl
(4 yaca).

Jlexnus 8. UncnenHsie MeToB MUHAMU3AINK GYHKIINI MHOIHX LEPEMEHHEIX. MeT(
Horo rmoucka. I'paguentusie metoasl. Metos Herorona (4 uacos),

Jlexnua 9. UncieHHbIE METOIBI MUHUMU3AIAY (YHKITHHA MHOTHX IepeMEeHHEIX. MeT
JMHATHOTO Cirycka. MeTox muoxureneit Jlarpamka, Meron mitpadueix hyHKimi (4 4

auu. 3ajaa-
renei Jla-
a-Taxxepa
J1 CIIyvan-

)11 TOKOOP-
nca).

Jlexuua 10. OBpucriyeckue MeTolpl ['eHeTndeckne ajroput™Mel. MypaBbuHEIH aifroput™ (2

qaca),

JABOPATOPHBIE 3AHATUSI
JlaGopaTtopuas paGora Nel. MeToner MUHHMU3auy QYHKIHEM O/IHON mepeMeHHOH. |
XOTOMUH, METOJ, 30JI0TOTO cedeHus (4 uaca).
JlaGoparopnas paGoTra Ne3. MeToar: MunuMusanuy GyHKIWH 0QHOM 11epeMeHHolH, |
MaHbIX (2 Jaca).
JlaGoparopnas pabora Ne3. MeTonsl MuRHMU3aIMA QYHKIMH 0HOM nepeMeHHoH. |
caTeNbHBIX (2 gaca).
JIaboparopuas paGora Ned. Mertoner MUHUME3ANMK QYHKIHHA MHOTHX HEepEMEHHBIX
€HTHBIC METO/IB! (4 yaca).
Jla6opaTopnas paGora NeS. YucieHHbIe METOIB MUHUMM3AIMH QYEKIMI MHOTHX I
HBIX. MeToa mokoopAnHaTHOTO crycka (2 vaca),
JlaGoparopnas paGora Ne6. UrceHHbIC METO/IEI MUHUMU3AIAY QYHKIMI MHOTHX 11
HBIX. MeTon mtpadneix Gyrkiumii (4 gaca).

S. OBPA3OBATEJIBHLIE TEXHOJOI'MA
JIIst TOCTHIKEHHUS IIIAaHUPYEMEIX PE3YIAbTATOB OCBOEHES JICIMILTHHEI HCIIOJBS
crenyromue 00pa3oBaTENbHBIC TEXHOIOTHH!
HH()OPMAITOHHO-PA3BUBAIOIINE TEXHONOTHHE;
pasBuBarOMye IIPOOIEMHO-OPUEH TUPOBAHHEIE TEXHOJIOTHH;
JTMYHOCTHO OPHEHTUPOBAHHEIE TEXHOIOTUN 00yUeHUs.

eTon nu-
deton no-
letos xa-
['panu-
EpeMeH-

PEMCH-

VEOTCH

JlaGoparopurie .
MeTtonsi Jleximas patop CP(C
3aHATUL
Meron IT + + +
PaGora B komange 2k
Case-study +
IIpobGiiemHoe obyucHue + +
KonrekctHoe o6yuenne + +
Ofy4eHHE HA OCHOBE
+ + -
OnsITA
Hunpueupyansnoe ofy- T
AHBRID » + +
ueHHe




MesxaucunInuHapHoe + + +
o0ydeHue

Onepexxaromas caMmo- n
cTosTeNbHAS paboTa

B paMKax M3ydeHHs AMCIHILTAHBI BO3MOXKHO IPUMEHCHHE NIMPOKO CIEKTpa|00pasoBa-
TeJbHBIX TEXHOJIOTHIL: JIEKIMOHHO-CEMUHApeKas cucteMa o0y4eHns (TPaJUulHOHHEIC) JICKITHOH-
HBIE T JIAG0paTOPHEIE 3aHATHs); case-study; MeTo IpoexToB; 00yYeHHe B MANBIX IPYNIax; Ma-
CTep-KJIACCHl; IPUMEHEHWe MYJIBTAME/Ua TEXHONOrui (MpoBeNeHAEe JIEKIHMOHHBIX BAHATHH €
TIpUMEHEHHEM KOMITBIOTCPHBIX IIPE3CHTAINN U JEMOHCTPAIIMOHHBIX POJIUKOB € MOMQIIBIO TIPO-
exTopa mWid DBM); TeXHONOTHS PA3BAUTHS KPUTHUYECKOTO MBIILIEHUS; WHOPYAILMOHHO-

KOMMYHHKAIMOHHBIE TEXHOJIOTHH (IIPHMEHEeHNe MH(GOPMAIMOHHBIX TEXHOJIOTHH Il MOHHTO-
PHETA TEKYIIEH YCIIEBAEMOCTH CTYICHTOB ¥ KOHTPOJIS 3HAHUIN).

6. OIIEHOYHBIE CPEJACTBA JJISI TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH,

IIPOMEXYTOUYHOM ATTECTAIIVM 110 UTOTAM OCBOEHUAIUCIIN-
IJIMHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOC|[IOATEJIb-
HOM PABOTHI CTYJAEHTOB

TEKYIIUM KOHTPOJIb
TeKyn_[I/IM KOHTPOJIEM YCIICBACMOCTH ABJISICTCA ,I[ef/'ICTBYIOH_Ia}I B yHI/IBepCH'l‘C'I!e CHUCTCMA
PEUTHHI-KOHTPOJLA.

KonTposisHbIie BOPochl K pedTHHr-KoHTpomo Nel

1.  TlocTpoMTH MHHMMHU3HPYIOIIYIO OCIEAOBATENILHOCTE I QYRKIMK J(1) = arclg(u).
o * |

2.  Haiitu maOXecTBO U BCex TOUeK MUHAMYMA JUI QYHKIUH J(1):

{’uz —1|,u #1,
J(u)=
Lu=1.

3. Ilycrs dyuxuums J(u)=|| |u2 -1|-1|-1|. Haiitu Bce JIOKaIbEBIE MUHIMYMBI JaHHOW [DYHKIINH U
OTBETHTH Ha BOIIPOC: Ha KAKWX OTPE3KAX OHA SBJIACTCS YHUMOAIBHOM.

4. Pemmrts: J(u)=sin3(u)+cos3(u) -—>extr. ue[0; 27].

1

-1
5.  Pemmte: J(u)= (1+e ]  UF O;—>extr, ueR.

0, u=0.

6. IIpusectu mpumep QyHKIHHN, YIOBICTBOPSIONMX YCIOBUIO JIMIMIIANA, HO HE AYIAIOMHMXCA
yHUMOIANBHOM (He MeHee Tpex GyHKIMi). OTBETUTE Ha BOMPOC: YIOBICTBOPSYT U YCIIO-
BUsM Jlummmng GyHKIus YHUEMOJATBHASL Ha OTPE3Ke. Y TBEPIKJICHHE 10Ka3aTh.

7. PaccMoTpeTh TepBEIE MIECTH IMATOB METOAA JIOMAHBIX il GyHKmun J(u) =| |u?-{|-1| ma ot-

pesxe [-2; 2] mpu Vu, & [-2;2].
8.  Haiiti 06nacts BeIMyKI0oCcTH QyHKIMK J(1) =sin(u)+sin(2u).
9. Pemmrs: J(u)=(x+y +1)—(X1_xy+y2) Sextr. u=(x,y)e E>.

10. Pemmuts: J(u)=xy’z* (1-x—2y—3z) > extr, u=(x,y,2)e E’.




11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21,

22.

23.

24,

25.

26.

3
Pemwrs: J(u)=x—»min, ucU, U = {u = (x,y) eE iy-x2=0,x2> 0}.

Peuuts: Jw)=x —extr, ueU, U= {u. =(x,y)e E®:x" + )7 = 0} , TJIE P U ¢ HA
yHCIIa.

[lpu xakux a, b u ¢ Oyukus Jw=ax’ +2bxy+cy’, Gymer BBIITYKIIA,
u=(x,y)e E*.

Haditu  obmactm  BeIIykioctd — (QyHKumit:  J(w)=sin(x+y+z), J(u)=sin
u=(x,y,z)e E.

'ypalibHbIE
BOTHYTa?

X2‘|'y2+22),

IpuBecTn IpUMEpP KOPPEKTHO C(POPMYITUPOBAHHON MPUKIAIHON 3a1ausl ONTUNM3AIHH, C

HaIH4HueM He MCHEe NBYX OrpaHMYeHMi. YKa3aThb K KaKOMY Kaccy H THILY
copMyIIpOBaHHAs 3a1aY4a.

L .
Haittu MuO:xecTBO U — BCex Todek MuHEMyMa (QyHKUMH J (1) =51n[7z exp(

JTHOCHUTCS

—uz)], Ha

yHEBepcanbHoM Muoxectse U = R!. Tloctponts MHUHUMHU3UPYIOIIUE IIOCIEA0BITCIIEHOCTH

*
s J(u), KoTopast CXOIUTCS K MHOKECTBY U 1 HE CXOJUTCH.

ik
Haiitu MHOYECTBO U - BCEX TOYEK MHHUIMyMa

u J(u) =1-cos [7[ exp(—u2 —-In %)] , Ha yHHBepcaJIBHOM MHOXecTBe U = R

UTb MUHUMHU3HPYIOMINE MTOCTAEAOBATEILHOCTH U J(1), KOTOpast CXOAUTCA K
U’ ¥ He CXOIHTCSL.
Beisectn popMyITy NI BEIMHCICHAS ITOJIOXKEHHS TOYEK 30JI0TOTO CeUeHHs 0Tpes
BoLacHUTE Ha KakuX OTpeskax GyHKIws J(u) ABIseTCsS YHIMOTATBHOMN
J()=au’ +bu+c,J () = \Jul, J @) = e, J (u) = cos(u), J (u) = shu) .
BEIACHUTE Ha KaKKUX OTpe3Kax QYHKIWS J(u) SBISETCS yHUMOAANBHOI!
JW)=aw’ +bu+c,J(u)= \/|; SJWy=e ", J(w) =sin(u), J(u) = ch(y).

Ouenuts nocroganyto Jlummuna L s oyukmun J(u) = -1’ +2u> +5u—2 Ha
2, 3].

Ouenuts nocrosuuyro Jlummuuna L s dyakoua J(u) = —2u° +6u° —u+10 ua
2, 3].

Haitti rio6ansHenl MEHAMYM GYHKIHE J 110 METOZY YIOCIEHOBATEILHOTO TIE])
bynximn J(u) J () =—u’ +2u’ +5u—2 Ha orpeske [-2, 3].
Haitry rno6amsuetit MusuMym QyHKIHE J 110 METO/LY HOCIIEN0BATENLHOTO rep
byukmun J(w) = 2w’ +6u* —u+10 ua orpesxe [-2, 3].

Haitra Touxy maxcumyma dynxmmm (f(x) — max ) f(x) =2x, +4x, —x7 —2x;
X +2x,<8

HUYCHHIX i
2x,—x, <12

Haitter Touky maxcumyma dymxuun (f(x) — max ) f(x) = x, +4x, +x,x, — 2x]
5+ 2x 812

OT'PaHHUYCHHUAX i
3x, +x, <15

hyHK-
. Iloctpo-

HOMXKCCTBY

@ [a, b].

DTPE3Ke |-
OTpe3Ke [-
cOopa s
cOopa s

IpU orpa-

-2x; mpw




27.

28.

29.

1. Haifti BCe TOUKHM JIOKAIBHOIO 6€3YCIOBHOI'0 MEHUMYMA Y CIEIYIOMUX (DYyHKIHH.

Haiita Touxy Makcumyma ¢yakman ( f(x) = max ) f(x) = —x; —x; +x, +8x, 1]
X +x, <7
TeHSIX
X, <3
Haittn Touxy makcumyma dyrkuun (f(x) = max ) f(x) =—2x, +8x, - x, —x;
x +2x, <12
HIYSHUSAX .
—x, +x, 28

Haiitn Touxy maxcumyma dynxumn (f(x) — max ) f(x) =(x, —3)2 +(x, - 4)2

3x,+2x, 27

HUYEHUAX :
10x, —x, <8

KoHTpoabHbIe BOIIPOCH! K PEHTHHI-KOHTPOJIIO No2

Lo flenxg) = (e +x2-1)7 + x;— 2x

Foenxz) = (e —x2+ 12 + (e +x2— 1)

flerx2) = (e +x2+ 27 —x/%

fenxs) = (k1= 2x3° + 1)? + xp;

flenxy) = (e’ +x7 + 17 +x/ ~ x5

flerxg) = (e —x2 + 47 + 27

flenxs) = (6r° + 2xz + 1)7 — dx;

Flenxz) = (e +x2+ 37 —x; + x5

flenxaxs) = (1 + 2%0—x3)° + (61 +x2)° + (k3= 5)%

10. fxixax3) = (61— 2x2)° + (x2— 2x3)° + (x3—4)°;

11, flxnxaxs) = (61— 2x2)° + (23— 2x3)° + (x5 — 2x)° + (k1 — 1)%;
12. flxn,x2x3) = (x; + 2x2 + dx3)? + (op—xa+ DF + (ko +x35— 1%

13. flenxs) =x7 + 2x7° + xxa + 2% — X7

W S N N R N

14. flx1,x) = 27 —x + 3xpxa—x; + xS

15. flx;,x3) = x4+ 5x? = 8xpxa—x; + 4Ax;
16. f(x1,x3) = 10x —x + xps + x5

17, flenxs) =x7° + %2 —xpxs + %) + x5

18. flcix3) = x1(5/3x1° —x; — 1) + x2(2x) + x3);
19. flxnxs) = x1(=x° + %1+ 4) + x2(2%) + x2);
20. flx1,x3) = 5x1(x12 +x;—1) + 3xa(x; + xp);
21. floenxz) = 2x1(6” + 2x1 — 3/2) + 2x2(= X1 + x3);
22, flxnxs) = xi(= X7 + S5x) + 4xa(x; + 2x);
23, flenxa) = 2x1(2x7° + x;— 1) + 2xa(x; — x2);
24, flxixy) = x1(1 —x12 + 6x1) —x2(x1 + X2).

1 OTpaHu-

[Ipu orpa-

npu orpa-



2. Pemuts clieyromue 3a/ia4i Ha YCJIOBHBIN MHHIMYM.
1 (e +xo— 17+ (2x;—xp + 1) — min; x;—x;= 1.

. (X1t 2x5— ])2 + (x1+x;)2 — min, x;+x;=1.

(et 3x2—6)2 +x; > min, x;—x; = 0.

L (Xp—xp t ])2—X2 —>min; 2x; +x3 = 2.

2
3
4
5. x; +x; > min, 2x12 + x22 =4,
6. 2x; + x3 = min; 2x12 + x22 =4,
7. %1 = min; (x; +x)° +x° =1
8 x;—x; —=»min; x12 + x22 =]

9 x/ +x; > min x” +x =1
10. %2 +x,° > min; 2x)° +x° =4,
11. x12 + 2x22 — min, x12 + x22 =4

1257 + 2% = miny 2xf +x)° =

13, (x;—x +x3— ])2+x22 —>min x; +x;+x3=1.
14. (x; - 2x2)2 + rfbgg) x3)2—) min, x; +xp +x3= 1.

15, (x; +x2 +x3—])2+(x1 — x> > min;x; +x—x;3 = 1.

16. (x;—x2)> + (x1 + x3)° > min; x; + x5 = 4.

17. (k1 —x2+x3+ 1) >min; x; +x2 +x3= 1, x; —X2—X3=2.
18. (x; + x3)2 + (x; + x2)2 —>min; x; + 2x3 =4, x; + 2x3 = 6.
19. (x; + 2x5 + 3x3 + 4)2 —>min, x;+xs+x3=1 3x;+2x; +x3=0.

20. x; + 2x3 + 3x3 > min; x)° + 2x° + x5 = 1.

21 x5 —x; + x3 = min; x;z + x22 —-x3 = 1.
22. x; + x> + x3 = min,; x12 +xy+x3=1.
23. x12 + X5 + X3 = min; x)° + 2xy +x3= 1.

24, x12 + x22 —>min; x; +x; + x32 =],

3. Haifti BCce TOYKH JTOKATBbHOTO YCIOBHOTO MHHMMYMa Y CIEAYIOMIUX (DYHKIHMIH ITp]

orpannyeHus x=0.

L flenxs) = (v1 +x3— 1) +x;— 2x2;
flenxs) = (k1 —x2+ 1) + (x; + x2— 1)
flenxy) = (/2 +x2+ 27 —x/7

flenxs) = (x1—2x° + 1) + x);

Jlnxz) = (2 +x° + 17 +x° — x5
foenxy) = (6 —x + 47 + x7

fnxz) = (x1° + 2x3 + 17 — 4x;

NS LR W

| HAJIHYHH




8 flxnxy) = (x;+x;+ 3)2—x1 + 2xp;

9. flenxaxsy) = (e + 26— x3)° + () +x2)° + (x3—5)

10. fx1x2,%3) = (%1 = 2x2)° + (x2— 2x5)° + (x3—4)%;

11 ffs1,x5%3) = (61 = 2%2)° + (%2 = 2x3)° + (63— 2x))° + (v, — 1)

12, flnxax3) = (c1 + 2x2 + x5 + (k1 —x2 + 1P + (oo + x5 - 1)

13. flx,x;3) = X+ 2x12 + xx + 2x; —xg‘?;

14. flxp,x2) = 20 —x12 + 3xxy—x; + 4x;"",‘

15. flx;,x;) = x13 + 5x]2 —8xxy;—x; + 4x_o"1:

16. flx1,x;) = 10x? = x> + xpey + x5

17. fx1,x5) = X+ x12 — XXy T Xt X

18. flx1,x2) = x1(5/3x° —x1— 1) + x2(2x1 + x2);

19. floexz) = x1(= %72+ x; + 4) + x2(2x) + x2);

20. flxnx2) = Sxi(x)° + x1~ 1) + 3xa(x; + x3);

21 flenxy) = 2x1(x1° + 2x; — 3/2) + Zxa—x; + x2);

22, flxnxg) = X1(=xi° + 5x5) + dxo(xi+ 2x2);

23. fx1x2) = 2x1(2x° + x;— 1) + 2x3(5; — X2);

24, flx1,%2) = x1(1 = xi° + 6x1) — x2(x) + X2).
4, Pemute CIICAYIONHUC 3alady Ha }’CJ’IOBHT:]I‘/’I MHHHUMYM 3aMCHSA OIPpaHMHYCHUC THHA «=» Ha
OrpaHUYCHUC THUIIA « =».

I (x; +x2—])2 + (2x;— x5 + ])2 — min; xp—x; = 1.

2. (x;+ 2x;— ])2 + (x1+x2)2 — min; x;+x; =1
3. (k1 + 3x— 6)2 +x; = min x;—x = 0.

4. (xp—x2+ 1P —x3 > min; 2x; + x5 = 2.

5. x; tx; > min; 2x12 + XQZ =4,

6. 2x; +x3 = min, 2x12 + x22 =4,

7. Xp —>min, (X +x2)2 +x12 =]

8. x;—x; > min; x12 +xr=1

9. xi%+x; > min; x;F x5 =1

10. x7° + x° > min; 2x° + x5 = 4.

11. x12 + 2x22 — min; x;2 + x;‘2 =4

12. x;2 + 2x22 — min; 2x12 + .X'22 =4,

13 (x;j—x +x3— ])2+JC22 > min x;+x; +x3=1.

14. (x1— 2x2)° + (%3 + x3)° > min; x; +x2 + x5 = 1.

15, (x; +x,+x3— J)2+(x1 —x2)? > min; x; +x2—x3= 1.

16. (x; —x2)2 + (%t X3)2 —>min; x> + x3 = 4.




17 (x;—x; +x3+ ])2 —min, x;txstxs=1, x5 —x—x3=2.

18. (x; + x3)2 + (7 + x2)2 —min; x; + 2x3 =4, x; + 2x3 = 0.

19. (x; + 2x3 + 3x3 + 4)2 = min, x;+x;+x3=1,3x;+ 2x; +x3=0.
20. x; + 2x» + 3x3 - min; X]Z + 2x;2 + )C32 =/,

21 x;—x; + x3 = min; )C]2 +X22—X3 =]

22.x; +x; +x3 = min; x12 +x +x3= 1.

23. x12 + X7 +x3 = min; x12 + 2%y +x3= 1.

24. x12 +x22 — min; x; + X2 +x32 =].

KonTpoabuble BONPochl K pedTHAr-KOHTPOJTI0 Ne3
OueHka 1o peHTHHI-KOHTPOITIO No3 (hopMUpYETCs 110 UTOTaM BEITTONHEHUS U 3

MUt Jja-

GopaTopHBIX paboT NPH OTBETE Ha JIOTIOJIHUTEILHBIC BOIIPOCHL. TeMbl TaG0paTOpHEIX [jaboT:

10.

11.

12.

Mero IUXOTOMHUH.

MeTto/1 3010TOrO CeUEHHH,

Meton tomaHsbIX.

Meton xacaTeJIbHBIX.

Meton muOX)UTENEH Jlarpam:ka.
['pagueHTHEI METO/I HAHCKOPEHIIETO CITyCKa.
Meron yclnoBHOTO rpaJIueHTA.

Meron mOKOOPAUHATHOIO CITyCKa.

Metron mTpadHBIX QYHKITHH.

Bonpocs! k sx3ameny
MaremaTrueckas IOCTaHOBKA 3a/1a4n onTuMusanmy, Kiaccnpukanums 3agad OnTu

OcHoBHEIE OIPENENCHHs METOJ0B ONTHMHU3AIWH, [[oCTaHOBKA 3aJauyM ONTHMH
GyrKIUi ofiHOM nepemennoif. Kiaccuueckuit Mmeros,

MurnMmuzanus  QyHKIAR OmHOM nepemenHoil. Merox JeneHus OTpesKa
({uxotomun).

1HU3alluH.
sallil U

II0ITOJIaM

Munumuzanys QyHknnii onHol nepemennoi, CuMmMeTpaIHEBIe MeTOABl, MeToa DfiGonayyn,

Munumuzanus GyHKIUE ofHOW NepeMeHHON. CHUMMETpHUHBIC METOJBI. MeTo)
CEeUueHUSI.

Munumusanus GyHknui ofHOH nepemenHoi. Jlunmesocts Qynkwn, OueHka |
Jlummwmia.
Munrmuzanus QyHKIME omHOM mepemeHHOW. Meron momanpix, Omucanne g
YucreHHas pean3anus METoa TOMaHEIX.
Munumuzanus QyHKOuH ofHOM mepemenHo#M. Mertoj jomaHbIX. Teopema 0 o
METOJIA JIOMAHBIX.

Muuumuzanus QyHEKOUE ogHOM mepeMeHHOM, Metoanl mepeGopa. MeToan! nac
IIocNeA0BaTEIbHOTO epedopa.

Breimyknere  Gymkiumm  oxHOW ImepeMeHHOM. HeoOxoammoe u  jgocrarodroe
BBIITYKJIOCTH (KpPUTEPUI BEITYKIIOCTH).

Brmyknele QyHKIuE oxHOH nepemenHod. TeopeMbl O HEIPEPLIBHOCTH, IVt
JMNIIEBOCTH BBITYKIOH QYyHKIINH,

Brimykiele ¢yHkIun ogHoH nepemennoil. Teopema o kacarenmsuoit. Crencraue -
KacaTelbHOMN.

30JI0TOIoO

(OHCTAHTEI

TIFOPUTMA.

OAUMOCTH

CUBHOI'O M

YCHOBHE

JAKOCTH U

COPEMBI O




13.
14.

15

16.

17.

18.

19.
20.

21

24,
25.

26

20,

30.

31.

32.
33.

34.

35.

36

37.

38.

39.

40.

. Munnvmsamus GyHKIUH ogHOU nepeMenHod, MeTtoxn kacatenbunix, ONuUcaHue g

. Bemykiere GyHaKnum MHOTHX NepeMeHHEIX. Kpurepuit BHITYKIIOCTH,
22,
23.

. 3a/1a4a BEITYKIJIOTO IIPOrPaMMUPOBaHUSL. B3anMOCBs3EL €8 pelIeHNs ¢ ceIIoBOH T«
27.
28.

. Uucnennele MCTOABI OIITHMH3AIIHHU q)YHKL[Hﬁ MHOI'MX IEPCMCHHEIX. CXOI[I/IMOC'

Beirykibie QyHKIHE 0nHOM nepemMeHHON, TeopeMa 0 MEHEMYME BEIIYKIOH (QyHK
Brimykneie GyHKIuu ogHOH nepeMeHHOH. CBolicTBa BRIMYKIBIX (yHKINMM. Heo0)
JIOCTATO4HBIE YCIIOBHSI BBITYKIIOCTH.

Teopema 0 cXOAMMOCTH METOAA KACATEILHBIX.
[locranoBka  3a7a4u ONTUMHU3AME AT (QYHKIUH MHOTHX IepeMEHHLIX.
ompejeneHus. TeopeMbl 0 CyIecTBOBaHHN MUHAMYMa (YHKITHY MHOTHX [IEpEMEH
Kiaccuueckuif  METOZA PEIICHHUA 3aJldYd YCIOBHOW U GE3YCIOBHOM ONTHMHU:
(GyHKIMH MHOTHX ITepEMEHHBIX.

Merox MBO)HTENEH Jlarpamka onTEMHA3ANUK QYHKIIHA MEOTHX MEPEMEHHEIX,
Brinmyxiele MHOMXKeCTBa. OCHOBHBIE ONPEACIICHHS M CBOMCTRA.

Beiykisle (pyHKIMH MHOIHX IIEpEMEHHEIX. Teopema 0 MEHUMYME BLUTYKIJION (yif

Breimykiiere QyHKIMH MHOTHX IepeMeHHBIX, Kprrepuii onTHMaNLHOCTH,
Brimykssle (QYHKIME MHOTHX IepeMeHHBIX. CBOMCTEA BBIDYKIBIX (DYHKIH
MEePEeMEHHBIX.

[Ipoexnust Touku HA MHOXKECTBO.

3ajada BBHIIYKJIIOTO IIPOrPaMMUPOBAHHS, CemnoBast  Touka (YHKIIWH

HeoOxonumelit 1 10CTaTOYHEIN IPU3HAK CEIOBOH TOUKH.

3anaua BEIIyKJI0ro nporpamMuposanus. Teopemsr Kyna-Takkepa.

HucnenHele METOABI ONTHMH3AIUM (YHKIMA MHOIHX IepeMcHHBIX. OO6]
IpafueHTHRIX MeTO)10B. CrrocoOsl BEIOOpa D1ara MeTo1a.
HncsieHHbIe METOABI ONTHMHU3ALKY (YHKIHH MHOTHX IIePeMEHHBIX. | pajHeHTH!
HAWCKOpeHInero crycka. ['eoMeTpuIecKuii CMEICI.

Hucnennele meronn! ontHMm3anuy (YHKIME MHOIMX IE€pPeEMEHHBIX. MeTon
rpanyenTa. I'eoMeTpu4ecKuil CMBICIT,
YUHCIeHHEIE METOMBI OITHME3AIUH

rpagueHTa. I'eoOMeTpUIecKuii CMEBICIT.

(GyHKIME MHOTHX mNepeMeHHBIX. Meros

[HH.
OOUMBLIC M

JITOPUTMA.
(OCHOBHDBIE

1bIX.
aimuy  JJISL

KL,

i MHOTHX

larpamxa.
UKOI.
llast  ujes
I METO

MPOEKINH

/CJIOBHOTO

UucneHHkle MCTOMILI OIITUMHU3alul (I)yHKI_[I/Iﬁ MHOTHX [IEPEMCECHHLIX. Meron Heiordua,

UncieHHBle  METOABI  ONTHMH3ANUHM  (YHKIHME  MHOIMX  IEpPEMEHHBIX.
IIOKOOPJIUHATHOIO CIIycKa. Teopema 0 CXOAMMOCTH METO/IA ITOKOOPIHHATHOTO CITY
Yucsennele METOMBl ONTHMMHU3AIMN (DYHKIHM MHOIMX IE€PEeMEHHBIX. MeTom Mi
Jlarpanxka.

YUucenHple METOABI ONTHMHM3ALUK (GYHKIUE MHOIMX IEepeMEHHBIX. MeTon I
Gyrknui. Onucanue anroputma.

mTpahHBIX QYHKIUIH,
Hucnennele METOAB! ONTHMH3AIMK (YHKIHA MHOTHX HEpPEMEHHBIX. MeToxb! )
IIOUCKA,

Uncnennple METOABI ONTHMM3AUMH  (DYHKIHE MHOTMX TIEPEMEHHBIX, DBpH
MeTOJIbL. I'eneTrdeckne anropuT™pl. KOMIIOHEHTBI IEHETHTIECKOTO AJITOPUTMA.
Hucrennple MeTOIBI ONTHMH3ANMU (DYHKIMM MHOTHX [ICPEMEHHBIX. OBpH
MeTo/bl. ['eneTraeckue anropuTMsl. OnepaTopsl FeHETHYCCKOTO alrOpHTMA.
HncrneHHBIE METOABI ONTHMH3ANHAH (DYHKIMI MHOTMX II€PEMCHHEBIX. DBpH
MeTo/ibL. ['enernyeckue anroputMsl. HacTpoifka mapamMerpoB reHeTHYECKOTO airoj

Meron
CKA.

OKUTEeNCH
rrpadHBIX
‘b METOJ[a
YUaHHOrO
CTUYECKIe

CTHYCCKUC

THHYCCKHUC
HUTMa.
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10.
11.
12.

13.
14.
15.
16.

17.

18

20.

21.
22.
23,
24.

25

28.
29.
30.
31.
32.

33.
34.

35

. I[OKEDKI/ITC, UTO OTPEC30K ABJACTCA BBIITYKIILIM MHOYKECTBOM.
19.

. B Kakux ciry4asx BBIIONHSACTCS JpOOIICHUE 11ara?
26.
27.

. [IpuseuTe IpeMMyIIecTBa 0 HEAOCTATKH METOAA IITPabHEIX (hYHKITHL.

Bonpocr1 pyist npopepku caMocTOSTEILHOMH PAGOTEI
HaiiTe onpenencHre yHUMOMATBHOM ()Y HKIHH,
KakuM o6pazoM B MeTOZE JMXOTOMHY I'APAHTHDPYETCS IIONAJAHNE TOUKHA MUHHUN

orpesox |ay, by, | mpm moGom & > 02

YeM oiIMuaeTcs METOJI AUXOTOMIH OT METOJIA 30JI0TOTO CCUEHUS?
IToyemy B METOJE 30J0TOTO CEUCHHS, HAUMHASA CO BTOPOY MTepanuy, HeoOXoau

JIATH TOJIBKO OJIMH Pa3 3HA4YCHHUC q_)YHKLIl’lI/I J(Z/l) BMCCTO I[Byx B MCTOAC IHUXOTOMH

Kakoll n3 paccMOTPEHHBIX B J1ab0paTOpHOH paboTe METOZOB CXOAUTCS OBICTpPEE U
Jlalite onpeneneHne IUIMIUIEBOY QYHKIIIH,

I'eomeTpryeckast HHTEPIIPETALUS JIUIIIIHIIEBOCTH () YHKIIHH,

Byner nu nomMannas IuHESA, OydaeMas IIPY HOMOINH METO/Ia JIOMAHHBIX, TIEPE(
buk Qyuxnun J (u ) U [I0YEMY.

Kaemy MorxeT npuBecTy 3anrKeHHas OlleHKa KOHCTaHThL JIMIIIHKIA U mouemy?
Haiite onpeneneHne BEITYKIION QyHKITHH.

['eomeTprueckas HHTEpHpeTans BHITYKION QyHKIum.

Beskast mu «unmunesay QpyHKIUS SBISETCS BBITYKJION, H HAa000POT, BCSKas JiH
(GyHKIUS ABILACTCS WINILIULIEBOWY U OYeMy?

Kaxum o0Opazom ompeseisieTcs TOUKa “k+1 moce MIOCTPOCHUS JJOMAHHOH Ek (u_
KacaTeNLHBIX?

Jalite onpeneseHue rpajiueHTa (yHKIFHN.

B xaxyro cTopoHy HarpapJieH BEKTOP IPalHeHTa.

Hem oTiMuaETeS METOJ] YCIOBHOTO IPAJIHEHTA OT METOA HAUCKOPEHTIIEro CITycK
KOT'0 KJIacca 3a/1a4 UCII0Nb3YeTCsA METO[ YCIOBHOTO Tpa/IHEHTA?

JatiTe onpeJiesieHust BBIMYKIIOr0 MHOMKECTBRA,

Uro Takoe BCIIOMOTraTebHOE MPHOMMIKEHNE B METO/E YCIOBHOTO TPAIMEHTa U JUT
UCIIONB3YETCS?

Houemy k+1 mpubimmkenwe, HolydaeMoe 00 (OPMYIE METONA YCIOBHOTO I'pa)
BBIXOJIUT 34 MPENEbI BRITYKIIOTO MHOKeCTBA U ?

OnummuTe HAeI0 METoia IIOKOOPAMHATHOTO CITYCKa,
["eomeTpryeckuil CMBICT MeTO/1a IIOKOOPAMHATHOTO CIIYCKa.
[Ipusenure hopmyy nepebopa KOOPAHHATHBIX HAIIPABJICHHH,
Yo Ha3bIBAIOT yIauHOW UTCpaIHeii?

KakoBo ycnoBue cX0uMOCTH METOAA?
JlaiiTe XapakTepuCTUKy METO/@ HOKOOP/MHATHOIO CIIycKa B CPABHEHHH ¢ I'Dajl
METOJIaMH.

lIpuBedTe MpeMMyIMECTRBA H HEAOCTATKH METO/Id TOKOOP/IMHATHOTO CITYCKA,
Onwmmmre uaero metona mrpabHbx GyHKIHA,

Haiite onpenenenue mrpadHOl GyHKIMH,

Ipusenute npumeps! mrpadHeX HyHKImi?

ymMa U* B

10 BLIYHC-
u?
104eMy?

CKaTh Tpa-

BBIITYKIas

B MCTOJIC

? Jlst xa-

Hero oHo

HCHTAa, HE

ICHTHBIMH

Kaxum o6pasom peruaeTcs BemoMoraresbHas 3aa4a B MeToze ITpadHbix GYHKIMIH, Kakoit

crnoco0 IpuMeHeH B JaHHOM pabore?

KakoBo yciioBue cXomuMocTy MeTo1a?
JaiiTe xapakTepucTuKy MeTofa ITpadHEIX QYHKIME B CPABHEHWH C paHEE PAcC
MU METOJIAMHL.

OBBEM CPC U PACIIPEJEJIEHUE 110 BUJJAM VUEEHLIX PAFOT B UA

OTPCHHBI-

SAX




Bun CPC Komnuectno yacos

Pabota ¢ IeKIIMOHHIEBIM MaTEPHAIIOM, CAMO-
CTOSATENBHOE U3YUECHUE OTACIBHBIX TEM JIHC-
ITUIDIMHEL, IOUCK U 0030p JUTEPATyPHI U HJICK- 20
TPOHHEIX HCTOYHUKOB; YTCHUE U U3YUCHUE
yueOHUKa B yaeOHBIX TOCOOUIA, e
[ToaroToBKa K IpOBEPOYHBIM paboTam 14
Brimonmenue JOMaIHUX 3aJaHUM, II0ATOTOB- 20
Ka K 1ab0paTOPHBIM 3aHSTHAM )

Hrtoro 4 1,

a) OCHOBHad JIUTEpaTypa:
L.

0) HOMONHUTENbHAS TUTEPATYPA:
1.

B) IICPUOANIECCKHUC U3TAHH:
i,

7. YYEBHO-METOJUYECKOE 1 MTH®OPMANMOHHOL OBECTIEY
JTACHUTIIMHLL (MOJIYJIST)

[EHULE

MGTO,HBI OLTUMU3AIHUK K TCOPUH YIPABICHUI: MCTOMMUYCCKUE YKA3aHUS K CAM@CTOSATE/IFHOU

pabore o aucnUNIRHAM «MeTobl ONTUMH3AIIMILY), «MaTeMaTHIECKIe METOID! 1
JICHHSD — DIIEKTPOH. TEKCTOBLIE AaHHEIe.~ JInmrenk: JIumelkuil rocy1apcTBeHHbIH
yausepcuretr, ObC ACB, 2013.— 18 ¢.

Cecmasun AW, Mccrnenopanue orepalidil i METOJBI ONTHMHU3ALMY; YUeGHOE 110G
Bui AWM., Cecrmasuna E.A.— DnexTpoH. TekcToBhle HaHHBIE.— M.: YueBHO-V
LEHTp [0 00pa30BaHMIO Ha JKENIC3HOXOPOKHOM Tparcmopte, 2015.— 200 c.
Kaszanckas O.B. Mogenu n metoas! ontumusanuu, [lpaktuxym: yuebHoe mocos:
O.B,, I0On CI., Anscora O.K.— DieKTpoH. TEKCTOBBIE I(AHHEIE.— Hosocnbupcek
CKHIf TOCYIapCTBEHHBIN TexHIUeCKuit yausepenrer, 2012.— 204 c.

AttetkoB A.B. BpesigHEe B METO/BI ONTUMU3AIMHK: yuebHOEe mocobue/ ATTeTio
6un B.C., Kanataukos A.H.— DiexTpoH. TekcroBhle maumble—~ M.: OHHAHCEH 1
2014.-272 c.
Metoner ontumuzanum: yyebnoe nocobue/ O.A. Bacwimwesa [u ap.]— Diexrpo
AauHble.—~ M.: MOCKOBCKHI rocy1apCTBeHHBIA CTPORTEIbHBIA yrupepcuteT, DBC
96 c.

Cyxapes A.I'. Kypc MeTo10B onTaME3alHE [DIeKTPOHHBIN pecype]: yueGHOE 10
xape AL, Tumoxos A.B., ®eacpos B.B.— Diexkrpon. TekcToBble JaHHbBIC.— M.
TJIAT, 2011.— 367 c.

Pososa B.H. Merojbl ontuMusannn [Dnexrponnsiit pecype]: yuebHOE 10CO0I
B.H., Makcumosa 1.C.— DnexTpoH. TekcToBBIC HaHubie—~ M.: Poccuiickuit yu
Ipyx0b1 Hapoos, 2010~ 112 c.
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[anTeneer A.B. Metons! ontuMusanuu [DeKTpoHHEIH pecypc]: yuebuoe mocobie/ [lanre-
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B) HHTEPHET-PECYPCHL:

WWW.cs.visu.ru.

Kypnan «Bectruk MHCTHTYTA 9KOHOMUKE PAHY —

Kypuan «BeCTHIK KOMIBIOTEPHBIX U UHPOPMALHOHHBIX TEXHONOTHEY

Kypnan «Bectauk MI'Y: skoHOMUKAY

Kypuan «BectHrk Poccniickoro sKoHOMIYIECKOro yHHBepcuTeTa UM. [ [11eXaHoR:
Kypnan «BecTHUK QUHAHCOBOTO YHUBEPCHTETAY

Kypnan «Bompockr 5KOHOMUKIY

Kypnan «BrrauciauTensHbe TEXHOTOTMM

PCCprBI AT THCTAaHIHOHHOI'O | OCBOCHHSA  Kypca, pasMCeHICHHLIE

COBpeMeHHBIe HH(I)OpMaHHOHHBIe CHCTCMBI JIJIsL CO3JaHUs U pCaIn3aiMy MaTeMaTHue
TOAOB B OKOHOMHUKEC U @HH&HC&XZ
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TCMATHKE NUCIIUIIIINHEL:
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Mathcad — mporpammmoe cpeacTBo, cpejia AT BEIIOMHEHHS Ha KOMIILIOTEPe pasHliuﬁpasme

MATEMATHYCCKUX U TEXHHUYECKMX PAcueToB, CHAGIKEHHAS [TPOCTHIM B OCBOCHHM
rpaduacckum uHTepdeiicom, KOTopas IPeIOCTaBIsLeT IOMb30BATEN0 HHCTPYMEH
Gorsl ¢ Gopmymamu, wncaamu, rpadukami u Tekcramu. B cpene Mathcad gocty
COTHH OIIEPAaTOPOB U JIOTMUECKUX (YHKIUH, TpeIHAZHAYEHHLIX JIUIS YUCICHHOTO |
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HOTO PENICHUS MAaTeMaTHYCCKUX 3a1a4 pasianyHoit cnoxxuoctu (http://www.pte.coln).

MatLab — BBICOKOYPOBHEBEIH SI3EIK M HHTEPAKTHBHAS CPEA [t IPOTPAMMUPOR
JCHHBIX pacdeToB M BU3yanusanuy pesynsraroB. C momomeso MATLAB MoxH(
poBaTL  JIaHHBIE, pa3pabaThBaTH
(http://matlab.ru).

Malpe — onma n3 manbomnee NOMYISIPHEIX CUCTEM CHMBOJLHBIX BEIYHCICHUI, 00
[IPCBOCXOIHON Hay4HOH rpaduxoit (http:/www.maplesoft.com).
Power Sim Constructor, Power Sim Studio — nporpamMmuoe obecreuerne Power

@IFOPUTMEI, CO3OABATL MOJCIU H  IIf

4aeT B ce0d PasNUYHBIC THIBI WHCTPYMEHTOB HMHTALFOHHOIG — MOJIE)
(http://powersim.ru)
Anylogic AnyLogic - HHCTPYMEHT UMUTAITHOHHOTO MOJIC]

(http://www.anylogic.ru)

BPWin — MOmHBI HMHCTPYMEHT MOJEIMPOBAHMS, pa3pabOTAHHBIL (GUPMON
Associates Technologies xoTOpEIil HenONB3yeTCs s aHANM3A, JOKYMEHTHPOBAH]
FaHM3aNUK CIOXHBIX Ou3Hec-poneccoB. Mosens, co3nantas cpeactamu BPwin
T 9eTKO JOKYMEHTHPOBATE Pa3IH4HBIE aCIIEKThI EATEILHOCTH - JeHCTBUS, KOTO
XOIMMO HPEANPUHATH, CHOCOOBI UX OCYMICCTBICHUS, TPEOYIOLWINECs IS 9TOTO |
ap. (http://www.ca.com).
Wurepuer-pecypcert, 6a3kl JaHHBIX, HHOOPMAIHOHNHO-CIIPABOYHLIC i [IOHCKOBBIE (1

http://www.exponenta.ru — OGpasoBatenbibiii MATEMATHUYECKHH TOPTAI.
http://www.kxlab.com - ca#iT _kx JlaGoparopuu. OtmpasHas Touxa moucka mudq

HOBCHIINX HAyYHBIX pa3paboTKaX B 00JIACTH BEIUUCIUTENLHOM MATEMaTHKH, aBToN

MOJCIIPOBAHUS U IIPOrPaMMHEIX Ipoxykrax _kx JlaGoparopuu.
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www.mathhelpplanet.com - mexoMMepuecknii MaTeMaTHUECKUE GopyM, Ha KOTOinM MOYHO

IIOJIYYUTh KOHCYJIBTAIUIO ¥ PEANBHYIO MOMOIIb B PEIICHHH 10 MPAKTHUECKH JIi
IIPOCY, CBA3AHHOMY C MATEMATHKOH I MHOTOYHCICHHBIMHE €8 ITPUIIOKCHHAMU,

Oomy BO-




www.csin.ru - OOpa3oBaTeibHBIN HHTEPHET-IPOEKT, MOCBAIICHHBI computer
CMEXHBIM JUCIMILIHHAM. MBI GopMupyeM KOMMBIOHUTH JIOJEH, podeccuonal
MAIOIIUXC MIIM JaXKe IIPOCTO MHTEPECYIOMUXCS JaHHoi TemMaTukoi. Taxxe Mb
HH(OPMANHUIO, HAIPUMED, PYCCKOSI3BIUHBIC KYPChI M0 HHQOPMATHKE,

science u
LHO 3aHHU-
cobupaem

5. www.teorver.ru - IlopTay, HOCBSIICHHEIN TakiM pasnenaM MaTeMaTHKH, KaK Tedpus Bepo-
STHOCTEH, MAaTEMaTHYECKAs CTATHCTHKA, TEOPHS MacCOBOTO OOCIY)KHBAHMA, M{TeMaTHue-
CKast Teopus TeneTpadrKa 1 APyruM IPHIIOKEHIUSIM TEOPHUH BEPOATHOCTEH.

6. http://edu.ru - ®enepansusiit nopran "Poccuiickoe o6pasosanue”, momnepKuBagmbii OI'Y
I'HUW UTT "Mndopmuka”. Karanor HHTepHET-PECYPCOB 110 IIPEAMETAM.

7. hitp://www.mathtree.ru - JIpeBoBHIHEL KATAIOr MATEMATHYECKUX PECYPCOB COJEPIKUT HH-
dopmanmio o kadenpax, mepconax, mybarKarusx, GubIHoTeKaxX, AKypHaTax U T.II.

8. http://www.mathnet.ru/ - OGLIEPOCCHICKIN MATEMATHYCCKUR TOPTAN, HPEIOCT{BISIONIHH
POCCHHCKIM 1 3apyOeIKHBIM MaTEMATHKAM PA3IHIHbIE BOBMOKHOCTH B [IOUCKE HI(hOpMAINH
0 MaTeMaTH4ecKoH xu3HU B Poccun.

9. hitp://algolist. manual.ru - CaifT, IIOCBSIECHHBIA aNTOPATMAaM U METOJAM TIPOIPMMUPOBa-
HUSL.

10. http://www.ecsocman.edu.ru/ - OGpa3oBarenbHbIi DOPTAN - SKOHOMHEKA, COLHONOTHS, Me-
HEJDKMEHT.

11. http://www.fea.ru/ - Tlopran naGoparopun "Boruciurensras Mexanuka" QU3nKopexaHne-
ckxoro daxymnsrera CIIGITIY.

8. MATEPUAJIBHO-TEXHUYECKOE OGECIHEYEHUE
JANCHUILIAHBL (MO JIST)
JlexuuoHHbIe ayMTOPHY, OCHAMEHHEIC JOCKOM (JUISL Meja MM MapKepa), SKpaHoM s

IIPOCKIIMOHHBIX CUCTEM, IPOSKTOPOM U HOYTOYKOM.

AynuTopuu 1y POBENCHHS 1ab0PATOPHEIX 3aHATHH, OCHAIIEHHEIE COBPEMEHHBIMU

IIEPCOHATBHEIMI  KOMIIBIOTEpaMH, OOLEAMHEHHEIME B JIOKATHHYIO BBIYHCIUTENBLHMO CETh U

YKOMIIIEKTOBAHHBIMH ~ HEOOXOAMMBIM ~ CHCTEMHBIM M HPHUKJIAAHBIM  IIPOfpaMMHKIM

O6€CH€‘I€HI/ICM, ayTUTOPHH BBIYUCTHTEIILHOTO IICHTPA,




Pabouast mporpaMMa JIUCIHUILUTHHE] ¢OCTaBNeHa B coorseTcTBuu ¢ Tpedoranusyin GI'OC BO

no wanpasaeHmto  02.03.03  Maremarndeckoe  obecneyenue
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HHGOPMALMOHHEIX CHCTEM.

Pabouyto nporpamMmy cocrasuil JoreHT Kadenps GullM
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~ Abpaxun C.H.
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[Iporpamma paccMmoTpena u ogobpeHa Ha 3acenanuu Kadenpsl QullM

IIporoxon Ne 77/ ot /2L ;{s’ro%s?
3apenyrommit kadempoit

< (OHO, nopmics)

Apaxeiisin C.M.

Pabouas mporpamma paccMoTpeHa U onoOpeHa Ha 3acelaHuu yq66Ho-MeT0z[I/1qcclmﬁ KOMHCCHH

HaIlpABJICHUS 02.03.03 MarteMaraueckoe obecneuenue

H JIMITH

HH(POPMALMOHHBIX CUCTEM.

: 77/ or 7704 77 Tom _—
[Tporokon No 7 or Z7.C4. 7J roja = - >
[Ipencenarent KoMuCCHU ~

(®UO, nonmics)

JIMCT IEPEYTBEPXKJIEHI S

PAGOYEH ITPOT'PAMMBI JINCIUTIJIMHBI (MOLY JIST)

Pabouas nporpamma ojro0pena Ha @ﬂ - L0/ ¢ yaeOHBIN TOT
IIporoxon 3acemanns kageaper Ne 7 or 2’@4’? AF rona

Mpaxenssa C.M,

3aseyrommnuii kadenpoit // /fﬂ el (7' {i_/ A
|

Pabougas nporpamma ogo0Opena Ha y4eOHBIN rog

Iporoxkon 3acemanwst kadeapur No or roja

3aBemytomwmii kadenpoit

Pabouas nporpamma oyiobpena Ha yHEeOHBIH roj

IIpoTokou 3acenanus kKadeapnt Ne or rona

3apenyromuit kagenpoi




