Munucreperso o6pasopanus H Hayka Poceuiickoii ®enepanun
DepepaibHOe TOCYIAPCTBEHHOE G10/KETHOE 06pA30BATEEHOE YUPEKICHUE
BEICIIIETO NMPO(ecCHOHATBHOTO 00pa3s0OBaHKA
«BaagumMApeKA rocyaapeTBeHHBIH YHE
HMenn Anexcanapa I'puropnesmaa n Huxonan [pir

e —h 3 o 2 2
Oba‘}'.";p" A ORI L a
* ooy

N A e T
S e A

Fs
NN
B N

©3 yTBEPXKTIAIO
ST

flpdpexrop mo YMP
o™ AATlandunos

/My 2015 1.

PABOYASATIPOTPAMMA JUCITAILIMHEBL

MeToap!l ONTHMH3AMHH
{HanMenoBaIHE AHCIN LD

Hanpasaenne nogroroskn: 01.03.02 [MpukianHas MaTeMaTHKA M HHDOPMATHKA
Hpodunn/mporpamma noaroropxu
Yposenb Beicmero ofpazosanns: Gakanaspuar

@opma obyueHun: 0yHas

@Popma poMexy-
c Tpynoemkocts 3a4.| Jleximy, Tpakrusy. | JlaGopar. CPC, TOYHOTO KOH-
eMecTp en/ 3aHATHA, | PaGoThl,
a1,/ uac. gac, uac ac Jac., TpONS
' ' (9k3./3aueT)
5 4/144 18 18 18 54 Oxzames 36
Hroro 4/144 18 i8 18 54 OK3ameH 36

Brammmup 2015



1. HEJA OCBOEHHUS TUCIMIIJIAHBI

IlensMyu OCBOCHHA AHMCITHILIMHEL (Momyna) «MeTojbl ONTHMH3ALNHY ABIAFOTCS O3HAKOMIIE-
HHE CTYICHTOB, OOYYarOMUXCs [0 HANPABICHMIO «lIpuknanHas MaTemaTuka u HH(pOpMaTHKaY, ¢
MCTOAaMH, HAaKOILUIEHHBIMH B 3TOH Teopud. [locnemnee ozmauaer, 4ro CTYZICHTEI 10 OKOHYAHHH
Kypca JOIDKHEL BI2NIETh HABKLIKAMHE 10 PEINCHUIO PHKIAIHEIX IKCTPEMANBLHEIX 33J1a4.

Omnoit W3 xapakTepHLIX ocoGeHHOCTEl COBPEMEHHOH 3MOXM ABIAETCA BCE BO3PACTAIOLIEE
BHUMAHHE K pobiemMaM ympasienns. Kax nukorma TIPeXAE, OmMyIIaeTes MOTPeGHOCTE B IIONO-
TBOPHOM H 3((EKTHBHOM HCIIONb30BAHNY IPHPOJIHBIX GOTaTCTB, NTIOACKUX PECYPCOE, MAaTepHalih-
HBIX # TEXHHHUECKHX Cpe/CcTB. Ha MaTeMaTHIeckoM S3EIKe Takue 3amadu MOTyT GBITH chopMyimpo-
BAlbl KaK 3a/lavKl OTEICKAHHA YKCTPEMyMa HEKOTOPOH (BYHKIIMM MM ¢yHkuHOHaNA. B pesymstare
paboT MHOTHX MAaTEMaTHKOB 110 HX PCUICHHUIO CTal0 BOSMOMKHBIM FOBOPHTE O TEOPHH 3KCTpEeMallk-
HBIX 3a/7a9.

3amaun OUCIIATIINHEL
©  H3YHCHHC OCHOBHBIX NIDHEMOB M METOJOB PEICHHS O THMU3AIMOHHEIX 3anay;

- (hOPMHpPOBAHME HaBBIKOB MOCTPOCHASL OIITHMH33aIMOHHEIX MOJeNiel, Haubonee IoJIHo OTRea-
IOMEX TPeOOBaHUAM IIOCTABIICHHOMN 3a/1a4H;

- HM3YHeHME CIoco00B peanusaniuy METONOB ONTHMH3AIHH B BHJIE IporpamMM Jist DBM;

- TIPHOOpETEHHNE HABBIKOB MIAHHPOBAHNS IKCIEPHMEHTOB ¥ 00paGoTKY HX PE3V/ILTATOR.,

2. MECTO JMCIIAIUIMHBI B CTPYKTYPE OIIOII BO

JlaHHad NUCIUINNHA OTHOCHTCH K 623080k uacti OIIOIL Wsyuenne nanmoi JUCITHIIIN-
HEBI IPOXOJUT B 5-M CEMECTpE i 6asHpyeTCA Ha 3HAHMSX, MPHOOPETENHBIX CTYASHTAMH B PAMKAX
KYPCOB MaTeMaTH4eckoro aHanusa, anmreGphl M TeOMETpPHH, IubbepeHIHalbibIX ypaBHeHHi,
9HCIICHHEIX METOJIOB H JIp.

Hanusii xypc o6ecnieunBaer panbHelinee H3y4eHHe qucuuniane «Martematuueckoe Mo-
Aemuposanuey, «Teopus urp u mccnenosanue onepaumity M sBNSETCS 6a30BBIM IS M3YYEHHS
CIICNHMANBHBIX JUCIIMILIMH.

3HaHKs, NONYYEHHBIE B pAMKAX H3YYeHHS JaHHOMN JWCIHIINIHE], MOTYT OBIThH IPUMEHEHDI
AT HATACAHHKS BBEITYCKHON KBATH(UKANHOHHOMN paboTEL

3. KOMIIETEHIIHA OBY‘IAIOHIEI‘OCH, ®OPMUPYEMLIE B PE3YJILTATE
OCBOERUS ATUCIUILIUHEI (MOIYJIsD)
B pesynrrare ocroeHHS mUCHHIDIMHED ofydJaromuiics qomken OBJIAZETh CIERYIOIMIHMH KOMTIe-

TEHLIHSIMI:

- CocoBHOCTE MCHONB30BATh Ga30BHIE 3HAHFS CCTCCTBCHHBIX HAYK, MaTCMATHKH M HH(ODMATHKH,
OCHOBHEIE (aKTBI, KOHLITIH, [IPHHIMIIET TEOpHH, CBA3AHHBIX ¢ IPAKNANHON MATCMATHKON 1 Hil-
dopmarakoit (OITK-1).

- CIOCOGHOCT® TIOHHMATh, COBEPIICHCTBOBATD H NPAMEHATE COBPCMEHHEIN MaTeMaTHUYCCKMA anma-
par (TIK-2).

B pesynsraTe 0cBOCHMS AMCIMIDTHHED CTYAEHT NOJDKCH AEeMOHCTPUPOBATE OCBOEHHE
YKA3AHHBIX KOMIICTEHIMH 10 JECKPUIITOPAM «3HAHHS, YMEHHS, BITAIEHUA», B COOTBETCTBHH
¢ TEMaTHYCCKUMHA MOAYJISIMH JHCIHUILIHHEL, IIPHMEHATE HOJTyYCHHBIC 3HAHKS B [OCIEAYIO-
meM 00y4eHun | IpOdhecCHORATEHON AeITeIbHOCTH:



1) 3uarh: cOBpeMeHHEIH MaTemMaTHIeCKHT alIapaT; COBPEMEHHEIC S3BIKH TIPOTPAMMHUPORA-
HHS M D3BIKH 623 JAHHEIX, ONEPalFOHHEIE CHCTEMEL, JIEKTPOHHBIE OUONHOTEKH U ITaKeThI
HOpOrpaMM, CETEBEIE TEXHONOTHH.

2) VMeTb: HCIONB30BATE B HAYYHOH M NO3HARATEILHON JCATENBHOCTH, 4 TAKXKE B COIUAIE-
HOH cdiepe Ipod)ecCHOHANBHEIE HABBIKH paboTEl ¢ HHOOPMAHOHHEEIME H KOMITBIOTED-
HBIMH  TEXHOJNIOIHAMA; OPHMEHATh LIMPOKHH CIIEKTP METOJOB PasiIMyYHEIX o6nacTeii
HayKH JUIs paspaGoTKH M peanH3anyd MMHUTAIHOHHBIX Mozened; npuobpeTaTts HOBEIE
Hay9IHBIE H NPO(QECCHOHANLHEIE 3HAHAA, HCIIONIE3YA COBpeMEHHBIe 06pazoRaTenbHble U
HH(OPMAITMOHHEIE TEXHOIOTHH, pa3pabaThiBaTh MaTeMarHyeckHe MOJETH IS Tpebye-
MBIX B AMHTRIIHOHHLIX MOJICIAX PAC4€TOB; NPHMEHATE B IPO(ECCHORANBHOMN JIeATeNE-
HOCTH COBPEMCHHBIE A3BIKH HPOTPAMMHPORAHHS H S3BIKH (a3 JaHHEIX, OTEepalHOHHbIE
CHCTCMBI, 3ICKTPOHHEIE OMONHOTEKH 1 [AKETHI IPOrPAMM, CETEREIE TEXHOIOIHIL

3) Bnaners: HaBEIKamME paGoTE: C HCPCOHATBHBIM KOMIIBIOTEPOM KaK CPEACTBOM 06paboTky
U aHanu3a HH(HOPMAIVH; COBPEMEHHEBIMHE A3BIKAMH TIPOrpaMMUPOBAHHS JULS PEATTH3ALHH
HMHTAHOHHEIX MOJIENeH,

4. CTPYKTYPA U COXEPKAHUE AUCIUTITHHBL (MO JI51)
O6was TpynoeMKOCTE AUCITHILTHHEL COCTARISET 4 3a9eTHEIX €OUHHIEL, 144 yaca.
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COAEPKAHUE JTUCITATIIVHE]

JEKITUH
Jlexunsn 1. Beenenue. ITocrasoska 3amauu onTuMusanuy. Knaccubukanus 3amau MmaTeMaTiye-
CKOTO IIporpaMMHUpoBanu (2 yaca).
Jexmus 2. Meroap: MHUHMMHA3AUMA GYHKIMH oqHOM nepeMeHHoH. Knaccuueckuii meton, Me-
TOZBI MEXOTOMMUH, 30JI0TOTO Ce4YeHHH (2 Jaca).
Jlexmus 3. Metos1 MERAMUBAIHH (DYHKIHE ONHON NepemMeHHON. MeTox IoMaHbX (2 gaca),
Jlexuus 4. Metonsr MEERMU3 1T yrKnmit OHOM TepeMeHHOI. Brmmyknsie gynxmun. Metox
KacaTeJIbHEIX (2 aca).
Jexnus 5. Meronsr MuBuMuBsatuy bynrmit MHOrEX mepemerHsix. ITocTanoska 3azaqd. 3ana-
Ja Ha Oe3yCnoBHEI skcrpemyM. Kiraccmuecknii MeTOZ (2 yaca).
Jexnua 6. Meronr: MUHMMH3AIMY (YHKITHE MHOTHX IIepeMennbIX. MeTon MuoxHTeel Ja-
rpamxa (2 gaca).
Jexunsn 7. 3anaum BemyKIIOTO porpamMmuposanus. Ceanosas Touka. Teopemsr Kyna-Taxxepa
(2 yaca).
Jexnun 8. Ynacnennrie metonsr MHUHAMH32UHH QYHKITHE MHOTHX TIepeMEHHRIX. Merton cnyyaii-
HOTo noucka. I'paguenTHEe MeTosL. Merton Herorona (2 qaca).
Jlexnus 9, Yncnenrsie MeTos! MUHAMHE3AIWH QYHKIMIE MHOTHX IepeMEeHHbIX, Merog noxoop-
AMHATHOTO criycka. Meron MuoxuTeneit Jlarpamka, MeTox mTpadHEIx GyHknmil. [eneTHye-
CKHE aJITOPUTMEL (2 yaca).

JIABOPATOPHBIE 3AHSITHS
JaGoparopHas paGora Nel. Mertons MUHAME3AIHK QYHKIHR OAHOM mepeMenHOl, Meroz an-
XOTOMHH, METOX 301I0TOT0 CeueHns (4 uaca),
JlaGoparopuas pa6ora Ne3. Meroms MUHUMHA3AIME QYRKIME 0aHOMH nepeMernoil, Meton no-
MaHBIX (2 Jaca).
JlaGoparopHas pa6ora Ne3, Metoss MUHHMH3AUHN QYHKIHN ofHOY mepeMeHHof, Merog ka-
caTencHex (2 yaca).
JlaboparopHas pa6ota Ned. MeTojis: MHHUMH3AIUH QYHKITHHA MHOTHX TICpeMEeHHbIX. I'panu-
CHTHEIC METONEI (4 yaca).
JabopaTopras paGora NeS. Unciennsre MCTOAEI MHHUMHU3AIHH (yHKIHE MHOTHX fIepeMeH-
HEIX. MeTon noxoopaunaTHoro coycka (2 gaca).
JlaGoparopuan paGora No6. Unciennne METO/IEl MUHEMH3AIMHY ByHKIMIE MHOTHX TI€peMeH-
HBIX. Metox mrpadusx bynxmmit (4 Jaca).

INPAKTUYECKHWE 3AHSTHS




IlpaxTrueckas pabora Nel. Orrummsarms $yHKIHMit OXHON nepemenHoit (8 Yacos).
IMpakruaeckas paGora No2. Onrummsanus (GYEKIME MHOTHEX ITepeMeHEEIX (10 uacos).

5. OBPA3OBATEJILHBIE TEXHOJIOI MA
Jt JOCTIDKEHNS INTAHADPYEMEIX Pe3YIBTATOR OCBOCHHS AHCUHMILIMHE! HCIIONTh3YIOTCS
crenyronme 00pazoBaTeLHEIE TCXHOMOTHH:
- MH($OPMANMOHHO-PA3BHBAIONIHE TEXHOIOTHEL
= Pa3BUBAOIME NIPOGIEMHO-OPHEHTHPOBAHHABIE TEXHONOTHE,
- JIMMHOCTHO OPHCHTHPOBAHHBIE TEXHOIOTHH 06YICHNMS.

Jlabopatoprbie u

MeToas Jlexnuyg IpaKTHIecHe CPC
3aHATHA
Meron IT + + -+
Pa6ota B komanze +
Case-study +
[IpoGnemuoe 06yuenue + +
Kontexeruoe ofyuenne + +
€ Ha OCHOBE
Obyuenue Ha 0cHOB + + +
OlleITa
Wnpue EHOC 00y~
OUBHIYATEHOE 06y + +
YeHHue
Me
MAHCLHIUTHHAPHOE + + ;
obyuenne
Onepexaromas camo- +

CToATeNbHas pabora

B pamxax m3yueHus QHCIAINIMHEI BO3MOXKHO IIPUMEHEHHE IMHPOKO CIeKTpa 06pa3ora-
TEILHBIX TEXHONOTHH: JIEKITMOHHO-CEMHHAPCKasT CUCTEMA 06 ydeRus (TpamHIUOHHEIE JTEKIHOH-
HEIC ¥ 1a0OPaTOPHEIE 3aHATHA); case-study; MeTox IIPOEKTOB; 00YIEHHUE B MATBIX IPYNIAX; Ma-
CTCP-KIacCEl, NPHUMCHEHHE MYILTHUMEIHA TEXHONOTHH (IpOBejcHHe NEKOHOHHBIX 3aHATHH C
TIPHMCHEHHEM KOMIBIOTEPHEIX [PE3EHTAIMI U AeMOHCTPALHOHHEIX POJIHKOB C IIOMOIIBIO [IPO-
ekropa MMM IJBM); TexHomorms passuTms KPHTHIECKOTO MBILLICHAS; HH(OPMAIUOHHO-
KOMMYHUKAIMOHHEIE TEXHOJOTHH (IIPHMEHEHHE HH(MOPMALMOHHEX TEXHOIOrMIt A1 MOHMTO-
PUHT'a TEKYIIEH yCIEBACMOCTH CTYAEHTOB H KOHTPOJSL 3HaHui),

6. OIEHOYHBIE CPEJCTBA VISt TEKYIIETO KOHTPOJLS YCIIEBAEMOCTH,
TIPOMEXYTOYHOM ATTECTALIMH IO UTOTAM OCBOEHMS JTUCIH-
ILTAHBI M YYEBHO-METOAWYECKOE. OBECHOEYEHMUE CAMOCTOSITEJIb-
HOMH PABOTHI CTYJIEHTOB

TEKYUIAH KOHTPOJI
TexymumM KoHTpomem YCIIEBAaEMOCTH ABJISCTCA AEUCTBYIOIAS B YHHBEPCHTETE CHCTEMA
PEATHAT-KOHTPOILL.

Konrpoabhsie sonipocsr k peATHHr-KoHTpOo 0 Nel
1. Tloctpomts MHHAMHZHPYIOMIYIO IOCNEIOBATENBHOCTD I (hYHKLMH Ju) = arctg(u).



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

Haiita MaOXectBo U™ Beex Touek MHHEMYMa 171 (GYHKIHU J(1).
)= luz —ll,u #1,

Lu=1.

Hycts dynxims J(uw)=|||u-1|-1 |-Z[. HaliT Bee TOKANbHBIE MUHUMYMBI JHHOH DYHKIHY 1

OTBCTHTH Ha BONPOC: Ha KAKAX OTPE3KaX OHA ABJHETCS YHUMO(AILHOI.

Pemmuts: J(u)=sin’ (u)+cos’(u) — extr. ue [0; 2#].

1

-1
1+e* | , u#0;
Pemmte: J(u)= ( ¢ ] " —>extr, uc R,

0, u=0,
pnsecTn IpuMep QyHKLUMH, YI0BIETBOPSIOLINX yenosuio JIMnumg, Ho He ABJIAIOMIHAXCA
YHEMOZATBHOH (He Menee Tpex dyHkOumif). OTBETHTDL Ha BOIIPOC: YROBIIETBOPAET JIH YCIIO-

BHAM JIMnnmia GpyHKImAsS yHUMOAaNbHAS Ha OTpe3Ke. Y TBepKACHHe J10Ka3aTh.
PaccmoTpeTs mepeble MIECTs (Ar0B METOMA TOMAHLIX JUIL byrrnmn J()=|)u’-1 |-/] Ha o1~

peske [-2; 2] npu Vu, e[-2;2].
Haittyt 06nacte BEMyKI0CTH QYRKIHAH J(1)=5in(u) +sin{2u).
Pemure: J(u)=(x+y+ l)h(xz_"y”z) —extr. u=(x,y)e E*.

Pemmts: J(u) =xy*2’ (1-x-2y-3z) > extr, u=(x,y,z) € E°.

Pemnte: J(u)=x—min, ucl, U={u=(x,y)eE2:y—x =0,x20}.

Petruts: Juj=x < extr, uell, U = {u =(x,y)e E? :x" + y7 = 0} , TJIE P M ¢ HATYPAIbHbIE
qHCTA.

Ilpn kaxux a, b u ¢ Gyskuus Jiu) =ax2+2bxy+cy2, Oymer BBINYKNA, BOTHYTa?
u=(x,y)e E*.

Halita obmacte BemykmocTs — dyHKIMiA: Juw)=sin(x+y+z), J(u)=sin(x2+y2+zz),
u=(x,y,z)ekE.

IipuBecTn npuMep KOPPeKTHO ChOPMYITHPOBAHHOM IPHKIATHON 3anaun OTITHMH3AIHY, C
HAIMTHEM HE MCHEC JBYX OTpaHMYCHHH. YKasaTh X KaKOMy KacCy H THNY OTHOCHTCS
chopMyIMpoBaHHas 3anaqa.

" ] - - 2
Haitte mMHOXecTBO U — Beex Todek MHHHEMYMa QyHKIAH J (i) =sm[7rexp(—u“):| , Ha

YHHBepcanbHoM MHEOXecTBe U = R, IocTponTh MEHHMUSHPYIOIIHE TOCICAORATENBHOCTH
FY

JUI J(u), KOTOpas CXONMTCS K MHOXKeCTBY U 1 He cXORuTCa.

Haiitu MHOXECTBO U - BCEX TOYEK MHHHMYMa PyHK-

mun J(u) =1- cos[n exp (—u2 ~In %)] » Ha yHHBepcalhbHOM MHOXecTBe U/ = R’ Ilocrpo-

HTh MEHHMH3UPYIONIHE TOCNE/I0BATENBHOCTH VI J(#), KOTOpas CXOMUTCH K MHOJKECTBY
U’ 4 He cxomures.

BemecTr Gopmyny Ans BEMHCIEHNS TONOKEHNS TOYEK 30TI0TOTO CEUSHHS OTpe3Ka (g, b].
BEIICHNTE Ha KaKux oTpeskax GyHKIms J(u) ssusercs YHHMOZAIIbHOMH:

J(u) = au® +bu+tec,J(u)= \/F,J(u) =¢",J(u) = cos(u), J(u) = sh(n) .

Beuicuuts Ha Kakux otpeskax dynkimus J{i) sengeres YHUMOIATLHOMN:




21.

22.

23.

24.

25.

26.

27.

28,

29.

J(u)=au® +bu+c,J(u) = \/l;[, Ju)=¢e™,J(u) =sin(u), J(u) = ch(u).

Ouennts noctosuRyto Jlummuna L ans ¢yakuun J(u) = —u’ +2u” + 54 —2 Ha oTpeske [-
23],
Onennts nocrogunyro Jiummmna L aa dyrknum J(u) =21 + 61> —u+10 Ha orpeske [-

2, 3].
Haiiti rno6ansreit MuauMyM (GyHKIEE J' 10 METONy TOCIeJ0BaTeNbHOTO Nepebopa uist
dymxavn J(u) J(u) =—u’ +2u° +5u—2 Ha orpeske [-2, 3].
Haifti rofaybHbL MUEEMYM GYHKIEE J 110 METOAY HOCIE0BATENBHOTO nepeGopa ans
dynkuun J(u) =24’ +6u° —u+10 Ha orpeske [-2, 3].
Hatite Touxy Makcumyma dyskmun ( f(x) — max ) f(x) = 2x, +4x, —x’ —2x> 1upu orpa-
X, +2%, <8
HUYESHHIX :
2x, —x, <12
Haiitn Touky Maxcumyma dynxmmu (f(x) —> max ) f(x) = x, +4x, + X%, ~ 2x] —2x upu
X +2x, <12
OrpaHUYEHHAX .
3x +x, <15
Haiita Touxy maxcmvyma dymxims (f(x) - max ) f(x) = —x —x2 + X, +8x, npu orpami-
Xn+x, <7
YCHUSK
x, €5
Haiitn Touky makcumyma dyrxnuu (f(x) — max ) f(x) = —2x, +8x, xf - x,_? IIpH Orpa-
X +2x, <12

HIYECHHAX :
{—xl +x,>8
Haiitu Touky Makcumyma ymawm (f(x) — max ) f(x) = (x, -—3)2 +(x, ~ 4)2 TIpH OTpa-

3x,+2x, 27

HUYEHHAX .
10x, —x, <8

KoHTponbnble Bonpock! K peliTuHr-KouTposio No2

1. HaHTu Bce TOUKH JIOKAIBHOTO Ge3yCIOBHOTO MEHIMYMA ¥ CHeayromnX GyHKIHHA,

o

L P N R W

fenxs) = (e +x— 17 + x1 — 2%
fxnx2) = (er—x2+ D> + (xp +x;— 1)?,
fnxs) = (& +x2+ 27 —x)%

Jlenxz) = (k1 —2x5° + 1)2 + Xy

foenxz) = (xF +x + D? + 27 —x%
flenxg) = (e’ —x2” + 4 + x/%

foenxz) = (7 + 2x3 + 1)° — dxs
Sfenxz) = (e +x2 + 3 —x1 + 2xy;

Sfenxaxs) = (o1 + 20 —x3) + (o + 2 + (s 5)%

10 fxrxaxs) = (1 — 2x2)% + (k2 — 2x3)° + (x5 — 4%



11, flenxaxs) = (o1 — 2x2)° + (2= 2x37 + (x3~ 2%, + (os — 1)%;
12, flerxaxy) = (o + 20+ dxg)’ + (ep—xa + 1)° + (x3 +x3— 1),
13. fixnxy) = x13 + P+ X1x2 + 2x; —xgz;
14, fixnxz) = 2% —x/2 + 3xma—x; + 4%
15. fxnxg) =x;° + 5x7% ~ 8xpo—x; + 4%’
16. flenxs) = 10x7° —x° + xpx2 + x5
17, fenxs) =xi° +x% —xpes + x1 + x5°
18. flxnxz) = x1(5/3%° —x1— 1) + x2(2x; + x3);
19 flenxs) = x1(-x1° + x5 + 4) + x3(2x; + x3);
20. flxrx2) = Sxi(xi + x1— 1) + 3xax; + x3);
21, flenxz) = 2xi(xi’ + 2%1— 3/2) + 2xaf-x1 + x2),
22. flenxy) = x1(- %12 + 5x) + dxalx; + 2x3);
23, fle1x2) = 2%3(2x.7 + x5 — 1) + 2xax; — x2);
24, fxpxz) = x;(1 —x;° + 6x7) ~ xa(x; + x2).
2. Pelnte ceAyromue 3a0aqy Ha YCIOBHEIR MHHIMYM.
1. (x; +x;—1)2 + (2x;—x2+ 1) > min; xp—x; = 1.
21+ (crtx)t — min; x;+x; = 1.
(1 + 32— 67 +x; > min; xj—x; = 0.
. (X1 —x2t+ I)Z—xg —>min; 2x; +x; = 2.

. Xp X, > min 2x/ + x22 =4,

2

3

4

6]

6. 2x; + x3 — min; 2x,r2 + ng =4,
7. x; = min; (x; +JC2)2 + x;2 =1
8. x;—x; = min; xi° +x22 =]

9 x12 + X2 — min; x12 + x22 =],
10. x;z +x22 — min; 2x12 + x22 =4

11 x12 + ZJCQZ —> min; x12 + JC22 =4

12.x7 + 2x7 > min; 267 +x7 =4

13 (xp—xp + x3— I)2+x22 —>min, x;+x2+x3=1.

4. (x;-2x2)2 + (%3 +x3)2—) min; x; +xy +x3=1.

15, x; +x7 +x3 ])2+(JC1—JCZ)2 —>min; xp +x;—x3 = 1.

16. (x1—x2)* + (1 + x3)° > min; x; +x3 = 4.

17 (xj—x3 + x3+ 1)2 —=min, x;+x2tx3=1x;—x;—x3=2.
18, (k1 +x3° + (e + %7 S minyx; + 205 =4, %3+ 2x3 =6,

19 (x; + 2x; + 3x3 + 4)2 —min, xp+x3+x3=1 3x; + 2x2+x3=0,



20. x; + 2x3 + 3x3 — min; x12 + 2x;2 +x32 =7
21 x;—x; + x3 = min; x;z +x32—x3 1
22 x; + x5 + x3 = min; x12 +xr+x;=1.
23, x12 + x5 + x3 —> min; x;z +2x; +x3= 1.
24. x° +x22 —>min; Xy +x; + x32 = .
3. Haiitu BCC TOYKH JIOKAJBHOI'Q YCIOBHOI'O MHHHMYMAa ¥ CINEOYIOIIHX (l)yHKHHﬁ IpH HaJIHYHI
orpanudenus x=0.
Lo fxnxa) = (ep + x2— 17 + 57— 2%y
2. fleuxy) = (xr—x2 + 17 + (o + x2 - 1)
3. flxnxy) (x;z + x5 + 2)2 —xr
4. fxnxz) = (1 — 2% + 1)2 + xy;
fonxg) = (ef +x7+ D+ xP —x
Snxz) = (x;‘?—xz‘? + 4)‘? +x,%
fenxy) = (erf + 2% + 1)? — dxs;
Senxs) = (x; + x5 + 3)2—x1 + 2x5;
Sfenxaxs) = (e + 23— x3)” + (1 + x3° + (63 - 5%
10. flrerxaxg) = (v = 2x)° + (2= 2537 + (x3— 4%
11 fenxaxs) = (x1— 2x2)° + (x_a—2x3)2 + (x3—2x;)2 + (e = 1)°
12, fxxaxs) = (kg + 262+ 4x3)° + (ep—x2 + 12 + (e + x5 1)
13 ftxrxs) = xi° + 2% + xp;0 + 2% —x2
14. flxnx) = 2x7° —x7% + 3xe, —x; + 4x’;
IS flenxz) =x7° + 5x2 = Sxxo—x; + 4xi
16. ffxrx2) = 10x)” —x° + x x5 + x5°;
17. flx1,x3) X +x7 — XXz + xp + x5
18. flerxz) = x1(5/3x —x; — 1) + x3(2x1 + x3);
19. flxx2) = xi1(=x7* + %1 + 4) + x2(2%1 + x3);
20. fixnxz) = Sxifer’ + x;— 1) + 3xa(es + x3);
21 fxnxg) = 2x5(x” + 2x1 - 3/2) + 2xa(—x7 + x3);
22. flxpxg) = x3(= %17 + 5xz) + 4xafxs + 2x3);
23. flenxa) = 2xi(2xr” + xp— 1) + 2xafs — x);
24. flxxz) = xi(1 —x7° + 6x1) — Xax; + x3).

4. Pemmure cremyromye 3afauM Ha YCNOBHBIA MUHUMYM 3aMEHSS OrpaHUYeHHE THIA «=» Ha

o S N W

OTpaHMICHHE THII& « <3,
L Gr+x—12+ (2 —x;+ 1 — miny xj—x> = 1.

20 x5+ 2x;— ])2 + (x1+xg)2 — min; x;+x; = 1.



(1 + 3x2— 6)° + x; — min; x,— x5 = 0.
(x;—xg + 1)2—x2 —>min; 2x; +x; = 2,

x; +x3 = min; 2x;2 +x22 =4

3

4.

L]

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

7. x; —=min; (x; + x;)z +x7 =1

8. X;—x3; —> min; x;2 +x22 =]

9 x12 + X3 = min, xi° +x22 = /.

10. x12 + x22 —> min; 2x12 + x;z =4,

11, x12 + 2x22 — min; x12 +x22 =4

12 x]2 + 2x22 — min, 2JC12 + X22 =4

13 (xj—x3 +x3— ])‘?+x22 —>min x;+x3+x3=1.

14, (x; —Z.X'z)z + (x; + X3)2—)min,' xp+tx;+x3=1

15 (xp+x2+ x3— ])2+(x1 —x2)2 —=>min x; +x;—x3 =1,
16. (x;—x3)* + Gor +x3)° = min x; + x3=4.

17. (x;-x3+x3 + 1)2 = min; xp+x:+x3 =1, x4 — X7 Xx3=2.
18 (x; + x3)2 + (x; + x;)z > min; x; + 2x3 = 4, x;+ 2x3 = 6.
19, (x; + 2x5 + 3x3 + 4’)2 —=>min;x;+x3+x3=13x;+ 263+ x3 = 0.
20.x; + 2x; + 3x3 > min; x/° + 2x) + xg‘? i

21 x;—x7 + x3 > min; x;z +x22—x3 =]

22.x1 + X3+ x3 = min; x)° +x:+x3 =1

23, x;z +x; + x3 = min, x12 + 2%y +x3 =1

24, x12 + x;z —= min; x; +x; + x32 = 1.

Kourponsneie Bonpocsr k peiitunr-gourpomo Ne3
Onenka no pelTHHr-KoHTPOIIO N3 JOPMHUPYETCS IO HTOraM BhITIOMHCHHMS i 3aILMT Ja-
BoparopHEIX paGoT IpH OTBETE Ha AOMOTHHTEIHHEIE Bonpockl. Temal abopaTopHbx paGoT:

- Metox guxoToMun.
- Merog 30510TOTO CedyeHus.
- Meroa nomaHnsIx.
- Merox xacaTenLHEIX.
Merox mHOXHTENEH Jlarpanka.
- I'panuentnerii Meton Hanckopeiimero CIIyCKa.
- Merox yenosHoro rpaguenTa.
- Meroa mokoopauHaTHOrO CIIycKa.
- Meron mrpadHsx dyRKIuTi.

Bonpoce! k 3x3ameny
Marematu1eckas IOCTAHOBKA 381291 ONITHMHARAITHH. Knaccuukamis 3anag ontaMusanmm.



OCHORHEIE ONpENE/ICHHS METOJOB ONTHMM3alid. [lOCTAHOBKZ  3aiady ONTHMM3AIHH s
dynxuni onHolt nepemennoit. Kinaccudeckuit meto.

Munumuazaims GyHKuuit oxHOM nepeMenHOM, MeTo nenenus oTpe3ka 1rornonaM (Juxoromun).
Mumumuzanus Gysxnuit ogHON nepemeHHOH. CHMMeTpUYREIE METOAEI, Meton ®PuGorayyn.
MunuMusanns ¢yHKImi ofHOM mepeMeHHOL. CumMeTpuyHEIE MeToABl. MeTos 30510TOro
CEHUCHHS.

Munnmusamus dyaxuuit ogHol mepemenEoi. JIMIEBOCTD pynxnun. Ouenka KOHCTAHTHI
Jlummmna,

Munumusamus  Gynkimit  onmoit nepemennoi. Meroa nomameix. Onucanue AIITOPHTAMA.
HucieHHas pealusallisa METo/ia TOMAHEIX,

Munnamusanus GyEKnumit onHolt nepeMern o, MeTox JIoMaHbIX. Teopema o cxomumocTH MeToa
JIOMaHEIX.

Munumusanms  GyHKIui omHo# mepemenHol. Merons nepeGopa. Merojsl maccHBHOro M
I0CIeN0BaTeNIFHOTO Hepefopa.

Brimyxisie dynknun onHol nepemensoit. HeobxomuMoe H M0CTATOUHOE YCIIOBHE BBINYKJIOCTH
(KpHTEpHit BENTYKIOCTH),

Bemykneie (GyHKIME ONHOM IIEpeMEHHOI!. TeopeMBl 0 HENpepLIBHOCTH, TUALKOCTH U
HHIIIEBOCTH BRITYKIIOH (OyHKI[.

BeInyknete (yHKOUE ONHOH HepeMEHHOI. Teopema o kacarensnoi. Crnemcrsue TEOPEMEBL 0
KacaTelIbHOH.

Brmyxibie dhynxarun onHolt nepemenroit. Teopema o MHUHHMYME BRIITYKJIOH (pyHKIHH,
Brmyknbie ¢ysknun opHol mepemenuot. CpoiicTpa BBRIMYKJIBIX (yHxuuil. leoBxomumeie 1
JAOCTATOYHBIE YCIIOBUS BHILIYKIIOCTH,

Musnmusauus Gymxumii onHolt nepemenHo#. Metox kacatenbibix. ONHCAHHC AITNOPHTMA.
TeopeMa 0 CXOAUMOCTH METOZIA KACATELHEIX,

ITocTaHoBKa ~ 3ajayW ONTHMM3ALME JNs (YHKIMH MHOIHX nepeMeHHBIX.  OCHOBHLIE
onpezienenus. Teopemsl 0 CymecTBOBAHHN MEUEAMYMA (J)YHKIIME MHOTHX [IEPEMEHHEIX,
Kiraccudeckuit MeTon permenns sanawu yclnoBHOM u Ge3ycnoBHOM onTHMU3ANME [T QYHKIkT
MHOTHX IIEPEMEHHEIX.

Meron MHOMKMTENeH JlarpaHsxa OOTHMHA3ALAH (yHKIME MHOTHX TTepeMeHHBIX,

Brimykinbie MuoxxecTBa. OCHOBHEIE OIIPENETenns ¥ CROHCTBE,

Beinykiible GyHKIME MHOTHX IepeMeHHEIX. Teopema o MUHMMYME BRITYKIOH (pYHKIMH.
Bpuiykikie (pyHKIIHE MHOTHX IepeMeHHbIX, Kpurepuii srimyxmocty.

Brimyxiele byHKIME MHOTHX epeMeHHBIX, Kpurepuit ontaMaisHOCTH.

Bemykiele QyHKOUM MHOTHX mepeMeHHEIX. CroifcTsa BBIMYKJIBIX (QYHKIHAHA MHOTHX
[IEPEMEHHBIX.

IIpoexitust Touky Ha MHOKECTBO.

3azaua BEITYKIIOrO IpOTpaMMHpOBanus. Ceamoras TOuka Gynxnun Jarpamxa. Heo6xomumpiit
H OCTATOYHEIH NPH3HAK CeI0BOH TOUKH.

3amaya BEITYKNOro IPOrpaMMHEpPOBAHKS. B3aHMOCBS3E o8 PEUICHUSA ¢ CEIOBOM TOUYKOIT,

3ajia4a BRITYKIIOr0 MPOrpaMMHpPOBAHHS, Teopemsr Kyna-Taxkepa.

"HCICHHbIE METONB! ONTHMU3AIME QYHKIHI MIOTHX nepeMeHHEIX. OBmas uaes rpagieHTHEIX
MeToZoR. CrocoGEI BRIGOpA mara MeToxa.

UHCIeHHbIE METOMBI ONTHMM3ANMH (BYHKIMH MHOTHX NCPEMEHHEIX. ['paamenTHR  MeToq
HAaUCKOPEHIero cycka. I'eoMeTprueckuit cMEICT,



UncneHnsie MeToABI onTeMmzamme (QYHKIME MHOTMX IepeMeHHBIX. MeTox NpOoeKLHii
rpaguedTa. I'eOMETpHYeCKHA CMBICIT.

UncleHHBIE METONBI ONTHMH3AIMH (YHKIMA MHOIHX IepeMeHHbIX. MeTox YCIIOBHOTO
rpagdenTa. [ 'eoMeTpudecKuit CMBICII.

UrcreHHbIE METOIBI ONTHMU3ALIY (YHKILI MHOTHX IepeMeHHEIX. Metox HeroToma.
Yrcnennsle METORBI OnTHMH3ANME (QYHKIME MHOTHX NepeMeHHEBIX. Meron IIOKOOPJAHHATHOIO
crycka. Teopema o CXO/IMMOCTH METOAA IOKOOPAMHATHOIO CIYCKA.

Uncnennple MeTONBl ONTHMH3ALMHM (QYHKIHE MHOTHX NEpPEMEHHBIX, MeTom MHOXHTenel
Jarpanxa.

UHCIEHHEIE METOXBI OIITAMM3ANMM (YHKIHA MHOTHEX nepeMeHHBIX. MeToy mTpadbix
dbyaxuuit. Onacanue anropuT™a,

HMCIEHHBIC METOAB ONTHMH3AaNMH (YHKIMH MHOIMX IIEPECMEHHBIX. CXOLMMOCTH MCTOJA
mITpa(HEIX DYHKIHIL,

Hucnentple METOAbI ONTHMM3ANHYM (YHKIME MHOTHX IEPEMCHHEIX. MeTomb! CIyyaiHOro
IIOUCKA.

UncneHHee METOMBI ONTHMH3AIMK (QYHKUMM MHOTHX IEpPEMEHHBIX. DBPHCTHYECKHE METOIBI,
'enernyeckye anropuT™MeL. KOMIIOHEHTEI TERETHYECKOTO ANTOPHTMA.

HHCaeHIBIE METOXB! ONTHMHA3AIMH (QYHKIHM MHOTHX IEpEMEHHDIX. OBpHCTHUECKHE METOIbL.
I'enernyeckme anmroputMel. OnepaTophbl FeHETHYECKOTO anropuTMa,

Uncrnennrle METONB! ONTHMH3ANMH (QYHKIMH MHOTHX MEpPEMEHHBIX. DBPHUCTHMECKHE METOJILI.
lenernyeckue anroputMer. Hactpotika mapaMeTpoB reHeTHYCCKOTO AICOPHTMA.

Bonpocs! aast npoBepkH camocTonTenbHoli paGoTsl
1. [a#iTe onpenencHAe yHAMOAATBHON BYHKIHH.
2. Kaxum ofpasoM B MeToje AMXOTOMUM TapaHTHPYETCS MONAfAHHE TOUKY MHHHMYMa % B

OTpe3oK |ay, by, | nmpu moGom £ > 02
k> Yk

Hem oTiMuaeTCH METO AUXOTOMEH OT METOZA 20JI0TOTO CeUeHHs?

Houemy B mMeTome 3010TOrO CeueHus, HAUMHAS CO BTOPO HTEpalHd, HeoOXO0MHMMO BLIMHC-

JATH TOJIBKO OAMH pa3 3Haderue Gpyaxmuu J (u) BMECTO JIBYX B MCTONE JHXOTOMHH?

Kaxoit u3 paccMoTpeHHEIX B 1aGopaTopHoit paboTe METOAOB CXOMHTCS OpicTpee H nouemy?

Haiite onpenencHue TUMITANEBOH BHYHKITHA.

l'eoMeTpuYecKas HATEPIPETALNS TUNIIMIEROCTH QYHKIHH.

. byner mu noMaHHas AMRMA, TONydaeMas PH OMOINM METOMA IOMAHHEIX, nepeceKkarsb pa-
¢uk Gpynxnpn J (u) H [1OYEMY.

9. K geMy MOXeT IPHBECTH 3aHAKEHHAS OLICHKA KOHCTAHTHT JIATIIIHIA 1 IroueMy?

10. Hatite onpenenenue BHIMYKIOH QYHKIHH.

11. T'eomeTpuyecKas HHTEPIPETALUS BRITYKIOH (YHKIMH.

12. Besikas i «THILIITAIEBa» (YHKUMS ABILETCS BBITYKIOH, U 11a000pOT, BCAKAS JIH BLITYKNAs

(yHKIWS ABIAETCS WIMNLTHIEBOMY B ToYeMy?

B

% = o

13. Kaxum o6pazom ompegenserca touka 4+ mocre ITOCTPOEHHS JIOMaHHOI &k (u) B METOZE
KacaTelbHbIX?

14. Talite onpemeneHue rpauenTa QyHKIIHH.

15. B xakyro cTopoHy HaupaslieH BEKTOp IPajHCHTA.

16. Uem oTIHIaETCA METO YCIOBHOTO TPAHEHTa OT METOAA HauCKope#mero cnycka? Jns xa-
KOro Kjacca 3aJay MCIONb3yeTCs METO] YCIOBHOTO IpaHeHTa?

17. aliTe onpenenenus BEIITYKJIOTO MHOMKECTBA.

18. HoxaxkuTe, 9TO OTPEIOK ABIACTCH BEITYKIEIM MHOKECTBOM.



19. Yo Taxoe BcmoMorarenpHOE MPHOMMKEHHE B METOZE YCIOBHOTO I'PajIHEHTA H JUIA Y€ro OLo
HCHONB3YeTCs?

20. Ilouemy £ +1 npubnukernue, monydaeMoe no GopMyile METONA YCIOBHOIO IPamgHCHTA, 1IC
BEIXOHT 33 IIPEJIE/Ib! BRITYKIOTO MHOYeCTBa U 7

21. OmumuTe HACKO METOME TOKOOP/IMHATHOTO CITyCKa.

22. l'eomeTpHYeCKHil CMBICI METO/A OKOOPIUHATHOIO CITYCKA.

23, [Ipusenute hopmyny nepeGopa KOOPAMHATHEIX HAIPABIICHUH.

24, YT0 Ha3BIBAIOT YAAYHON HTEparuei?

25. B Kax¥x cIydasx BEUIONHSETCS Apobienue wara?

26. Kakoro ycnoBue cXoquMocTH MeToaa?

27. JlaiiTe XapakTepUCTHKY METOJA NOKOOPAHHATHOTO CIYCKA B CPABHEHMH C IPARHCHTHLIMI
METONaMH.

28. IlpuBeanTe MPEHMYINECTBA M HEAOCTATKY METO/@ OKOOPAMHATHOTO CIIYCKa.

29. Omnmute HACIO MeToa WTpadHEIX DYHKIMI.

30. Hatite onpenenende wrpaduoit hyHknuy.

31. IlpuBenuTe npuMeps! ITPaQHEX QYHKIME?

32. Kaxum obpasoM pemraeTcs BCIOMorarenbHas 3afia4a B METOE ITpadubx (PYHKIMI, Kakol
criocod mpUMeHeH B jlaHHol pabore?

33. KaxoBo ycnosne ¢cX0QuMOCTH MeToaa?

34. JlaiiTe XapakTepuCTHKy MeTOAA IUTpaHbIX (GYHKIKHA B CPABHEHHH ¢ panee PaccMOTPCHIIbI-
MH METOJ2MH.

35. IlpuBenKTe MPEUMYIIECTBA H HENOCTATKH METOA IITPadHEIX HyHKIHI.

OB'bEM CPC Y PACTIPEREJIEHVE ITIO BUJTAM VUEBHBIX PABOT B YACAX

Bun CPC Komuuectso uacon

PaboTa ¢ JTEKI[HOHHBIM MATEPUAIOM, CAMO-
CTOATENHHOE U3YYCHUE OTJIENBIBIX TEM JHC-
LHILTHHEL, IIOHCK M 0030p JINTEpaTyprl B 3JIEK- 24
TPOHHBIX HCTOYHHKOB; YTEHUE H H3YUECHHE
ydebHNuKa B yueGHLIX TOCOBHIL.

IToaroToBKa K IpOBEPOYHEIM paboTaM 15
BrinonneHre fOMAMIENX 3a(aHH#H, HOATOTOB- 15
Ka K 1a00paTOPHEIM 3aHATHIM

Hroro 54

7. YYEBHO-METOAUYECKOE 1 HHOOPMANMOHHOE OBECINEYEHUE
AUCHHUILIIAHBI (MOAY JIST)
a) OCHOBHAs JIMTEPATypa:

1. MeTonp! ONTMMU3AUME K TEOPHH YUPABICHHS: METOJMYECKHE YKA3AHHS K CAMOCTOATEbHOIN
pabore 110 uenuIEAM «MeTOMB! ONTHMH3AIMMY, «MaTeMaTHIeCKue METONE! TCOPHHU yopas-
TIeHHSD) — JICKTPOH. TEKCTOBKIE JanHsle.~ Jlumenk: JIunenxuit rocy 1apeTBeHHBLT TeXHHIECKH

ynusepcutet, bC ACB, 2013.—~ 18 ¢.

2, Cecnapun A.W. Mcenenosanue onepanuil B METOOE! ONTHMH3ALHHE: yuebHoe nocobue/ Cecna-
BuH AM., Cecnapmna E.A— DOJexTpoH. TekcToBble nanubsle— M.: YueBGHO-METORHMECKHIl

IEHTP 110 00pa3OBAHHIO Ha XKENe3HONOPOKHOM Tpancnopre, 2015.— 200 ¢,

3. Kasarckas O.B. Monenu 1 MeTois! ontamusanuy., [Tpaxtuxym: yueGroe nocobue/ Kazanckas
0.B., IOu CTI., AmbcoBa O.K.— DIeKTpoH. TEKCTOBHIE JAHHLIC.— Hopocubupex: HoBocutup-

CK¥H IOCY\aAPCTBEHHEIN TeXHUUeCKuit yauBepenTeT, 2012.— 204 ¢.



4,

ArretkoB A.B. Bpenenne B MeTOAB! OnTHMA3ANME: yuebHOe mocobue/ Atrerkos A.B., 3apy-
6un B.C., Kanatauxos A.H— DiekTpoH. TekcToBEle maHHBe— M.: ®unaHcH H CTaTHCTHKA,
2014.-272 c.

Merozsl onTeMusanuu: ysebnoe mocobue/ O.A. Bacmisesa [B np.]— DNeKTpoH. TEKCTOBLIC
Aannsle.— M.: MockoBCKui rocy1apcTBeHHBIN CTPOMTENBHLIN yuupepcuter, SBC ACB, 2014 .~
96 c.

0) IOIONHHTENBHAS IATEPATYpA:

L.

Cyxapes A.T'. Kypc MeTonoB onTuMu3ammn [DIeKTpoHHEL pecype]: yueGHoe mocobue/ Cy-
xapee A.I'., Tumoxos A.B., ®emopos B.B.— Dnexrpon. TekcToRwle pganure.— M.: GU3IMA-
TJINT, 2011.— 367 c.

Pozosa B.H. Meroner onrtummanmu [Onexrponnsiii pecype]: yue6Guoe mocobue/ Pozona
B.H., Makcumora U.C.— DnexTpoH. TekcTosbie maHEBIE.— M.: Poccuiickmit YHHBEPCHTET
IpyxOkl HapooRr, 2010.— 112 ¢c.

Ilantenees A.B. Meroziel onramMmsanuy [DnexTpoHHbId pecype]: yue6ioe nocobue/ Iate-
neeB A.B., Jletopa T.A.— JmexTpoH. TekcToBEIe AaHHBIE~ M.: Jloroc, 2011.— 424 ¢.

B) IIEPHOIAUECKHC H3IAHHA:

1.

XN kW

«Mudopmannonnsle TexHONTOrHNY ExXeMecAUHDIH TeopeTwaeckuit M NIPHKIAAHOMN HAYYHO-
TeXHHUeCKn# xypHan ISSN 1684-6400 NoamucHoi nunexc 72656

Xypuan «Busnec-undopmaTiKay — pelleH3npyeMBIi MEAAUCLHILTHHAPHELN HAYYHBIH XKyp-
Hall, BeuTycKaemel ¢ 2007 roga HalmoHaIBHBIM HCCICNOBATCILCKHM YHHBEPCHTETOM
«Brrewas wkona skonomuxm» (HUY BI3). AxMuructpiposaiite KYpHaJIA OCYIIECTRIIN-
erca koot 6usnec-undopmaruku HIY BIIS.

Kypuan «Becrark WuctaryTa sxonomuxu PAH» —

KypHan «BeCTHHK KOMIBIOTCPHEIX B MH(OPMAIHOHHEIX TEXHOIOIHD)

Kypuan «Bectrark MI'V: sxoHOMEKa»

Kypuan «Bectayk PoccHiicKoro 5KOHOMHYECKOTO YHUBEPCHTETa HM. [1IexanoBay

Kypnan «BecTHHK PHHAHCOBOTO YHUBEPCHTETA»

XKypnan «Bompocsr 3KOHOMHKH»

Kypuan « BeI9HCIUTENBHEIE TEXHOIOTHUY

B) HHTEPHET-PECYPCHL:

Pecypcel ans  AMCTAHOMOHHOrO OCBOEHHS Kypea, pasMelleHHLe Ha  calite

WWW.cs.vIsu.ru,

COBpGMeHHHe PIH(l)OpMaLIHOHHBIe CHCTCMBI 151 CO3AAHHA U peamH3alil MATEMATHUCCKHX Me-
TOIOB B SKOHOMHKEC H (I)I'IHaHC'dXI

1.

Mathcad — porpammuoe cpeacTBo, cpesa AT BHITIOMHEHHS Ha KOMITBIOTEDE pazHooOpasiLIx
MaTeMaTHICCKAX M TEXHHYCCKHMX PAcueTOB, CHaGXCHHAS IIPOCTEIM B OCBOGHHM H B paGoTe
rpaduaeckuM HuTepdeicoM, KoTopas NPeOCTABISET MONL30BATENIO HHCTPYMCHTHI I/ pa-
GoTel ¢ hopmynamu, ynciamu, rpaduKkaMu u TekctaMu. B cpese Mathead JOCTYIHEI Oonee
COTHH OIIEPATOPOB U JIOTHYECKHX QYHKIUIH, NpeIHA3HAYCHHEIX A TUCIEHHOIO H CHMBOIb-
HOTO PeIIEHHUS MATEMATHIESCKIX 3a1a4 pasiuyHoH croxHocTy (hitp:.//www.ptc.com).
MatLab — BEICOKOYPOBHEBBIH A3bIK ¥ HHTEPAKTHBHAS CPeIa s IpOrpaMMUPOBAHHS, HIHC-
JICHHEIX PACUETOB M BH3yajaM3aruu pesynstaToB. C momompeio MATLAR MOXHO aHanHzu-
posaTb JaHHBIC, pa3pabaTBIBATL ANrOPHTMEIL, CO3JABATE MONEIM M IIPHIOXKENHs
(http://matlab.ru).

Malpe — onna u3 nauGornee MONYIAPHBIX CACTEM CHMBOJIBHEIX BBIMHC/ICHMI, 0BNaaromas

IPEBOCXOAHOI Hay4uHOH rpauxoi (hitp://www.maplesoft.com).




Power Sim Constructor, Power Sim Studio ~ nporpamMMuoe o6ecneuenne Powersim Bkimo-
9T B Ce0A  pPASAMYHBIC THNBl HMHCTPYMEHTOB HMMTALMOHHOTO  MOJEIHPOBAHIS
(http://powersim.ru)

Anylogic AnyLogic - HHCTPYMEHT HMHTaLHOHIOIO MOJEITHPOBaHHS
(http://www.anylogic.ru)

BPWin — MOWIHBI HMHCTpYMEHT MOIENHPOBaHHUs, pa3paboTamHELH (upMOIL Computer
Associates Technologies xOTOpsI# HCIONB3YeTCH I aHATIN3A, JIOKYMEHTHPOBaHHA U Peop-
raHu3alliy CIIOXKHEIX Ou3Hec-TipolteccoB. Monens, cosnannas cpeacTBaMu BPwin, noasoins-
T IeTKO NOKYMECHTHPOBATE Pa3iMYHBIE aClEKTLI AEATENbHOCTH - ACHCTRHA, KOTOpLIE 11e06-
XOZMMO NMpPEANPHHATE, CIIOCOOBI HX OCYMIECTBICHUA, TPEOYIOIMECs IS ITOTO Pecypehl U
ap. (http://'www.ca.com).

HurepreT-pecypenl, 6a3sl JAHHEIX, HH(OPMAITHOHHO-CIIPABOYHEIE 1 IOHCKOBEIC CHCTEMb 110

TCMAaTHKEC AHCITUILJIHHEL:

1.
2.

10.

11.

http://www.exponenta.ry — O6pasoBaTe/IBHEIA MaTEMATHYECKH IOPTall.
http://www.kxlab.com - caitr _kx JlaGoparopuu. OTmpasras TOUKa TOMCKa HH)OPMALHY O
HOBCHINMX Hay4HEIX pa3paboTkax B 06IacTH BEIYHCIHMTENRHON MATEMATHKH, ABTOMATH3AIMH
MOJETHPOBAHHS U IPOrPaMMHBIX IpoAyKTaX _kx JlaGopaTtopuu.

www.mathhelpplanet.com - nexomvepueckuii MaTemaTudeckuit GopyM, Ha KOTOPOM MOXKIIO
HONYYHTh KOHCYNLTAlMIO M PEANbHYI NMOMOING B PEINEHUH IO NPAKTHYECKH MOGOMY BO-
IpOCy, CBA3AHHOMY C MATEMATHKOH M MHOTOYHCIEHHBIMH €€ ITPHIIOKCHHIMH,

www.csin.ry - OGpascpaTeNbHEIH MHTEpPHET-IPOEKT, NOCBAIENHLIA computer science
CMEXHEIM JHCHHIIIMEAM. MBI GopMupyeM KOMMEIOHHTH mofielt, npodbeccronanso 3amnu-
MAIOIIUXCA MM JAXe MPOCTO HHTEPECYIOIMXCS NaHHO# TemaThKoR. Takke mMbl cobupae
HH(OPMAIINIO, HATIPHMED, PYCCKOS3EIYHBIE KYPCHI TI0 HH(OPMATHKE.

www.teorver.ru - Ifoprasi, MOCBAINEHHDI! TRKUM Pa3jeNaM MaTeMaTHKH, KaK TEOPUs BEPO-
ATHOCTEH, MaTeMaTHYeCKas CTATHCTHKA, TEOPMS MAaCCOBOFO OOCHYXHBAHHS, MAaTeMaTHue-
CKas TEOpHst TeNeTpadrKa ¥ APYTHM IPUIOKCHHEIM TEOPHH REPOSTHOCTCH,

http://edu.ru - ®enepankrsiii nopran "Poccniickoe obpasopanue”, noJepxuBacMulii GI'Y
I'HAW UTT "Undopmuka". Katanor HHTEpHET-pecypeos o MpeaMeETaM,
http://www.mathtree.ru - J(peBOBHIMHEIN KATAIOr MaTeMaTHUCCKHX pECyYpCoB COJIEPIKHUT HH-
topManuio o xadenpax, mepconax, nyGaukanuax, GHGIHOTEKAX, KypUATAX | T.II,
http://www.mathnet.ru/ - Ofwepoccuifckuit MaTeMaTHUeCKHA mopTa, [IPEAOCTARISAIOUIHT
POCCHHCKHM M 3apYOEXKHbIM MAaTEMaTHKaM Pa3IHYHBIC BOSMOXKHOCTU B MIOHCKE HH(POPMALHK
0 MaTEMaTHYECKOH U3HU B Poccun.

http://algolist. manual.ry - CaiiT, NOCBAIEHHEIR AITOPUTMAM M METO/AM IIPOTPaMMHPORA-
HHS,

http://www.ecsocman.edu.ru/ - OOGpasoBaTenbHEIH MOPTAT - IKOHOMHMKA, COIMOJIOTHS, Me-
HEIXKMEHT.

http://www.fea.ru/ - Tlopran naGopatopur "BeMUCIATENEHAS MEXAHHKA" (przAKOMEXaHHYE-
ckoro axynsrera CII6ITIY.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEUEHHE
AACHOUILINHEL (MOIY JIS)
JIEKUHOWHbIE ayUTOPHHE, OCHAEHHEIE JOCKOH (IS Meya My MapKepa), 3KpaHOM JJIs

HPOCKIHOHHEBIX CHCTEM, IPOEKTOPOM H HOYT6YKOM.

AYZATOpMHM QIJIA IpPOBENEHHS JabGOpaTOPHRIX 3aHATHYM, OCHAIEHHBIE COBPEMEHHBIMH

NICPCOHANEHEIMHE  KOMITBEOTCPAMH, 06‘I:CILI‘IH6HHI:IMI/I B JIOKANLHYIO BBIMHUCIHMTENLHYIO CETh H
YKOMIINCKTOBAHHEIMHA HCOﬁXO,E(I/IMBIM CHCTCMHBIM H IIPUKIAIHBIM NMPOCPAMMHELIM olecneueny-

€M, ay/IITOPHH BLIYHCITHTENEHOTO IEHTPA.



Pabovas mporpamMma AHCIMIUIMHE! COCTABJIEHA B COOTBETCTBUH @) TpeGosanuamu ®IOC BO
1o Hanpasnerno 01.03.02 Mpuxnanyas MaTeMaTika 1 HHBOPMATHKA)

Pabouyo mporpamMmy cocrasun xouent kageaps GullM Abpaxun C.H.
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IIporpamma paccMoTpeHa u ofio0peHa Ha 3acenanus kadeaper Gull
Ipotokon Ne 774 ot 772L% 7 rona
3apepyromuit kadenpoii Apakenan C.M,
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Pafouas nporpamma paccMoTpena M 0zofpeHa Ha 3acelaMMH yueGHO-METOMMYCCKOM KOMMCCHH
ganpaeneHus 01.03.02 [Iprknannas MaTeMaTHKa H HHGOPMAaTHKA

IIpotoxon Noe _ #74 or 7Zp%»J" rona

Ipencenarens KOMHCCHH

Apakensn C.M.
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JIMCT INIEPEYTBEPXKIEHW S
PABOYE ITPOrPAMMBI TUCIUIIJIVMHBI (MO YJISD)

Pabouas nmporpamma ogo6pena Ha yuebHEIH rog

[Iporoxomn 3acenanus xageaper No oT roja

3asenyronuii kadenpoit

Pabouag nporpamma ono6pena Ha y4eOHEI rox

Ilporoxon 3acenanns xadenpor Ne OT roga

3aBeAyromuii kadenpoit

Pabouas nporpamma omobpena na yaeOHbIH rog

[Iporokon 3acenanus xadenpsr N 0T roza

3asemyromuit kadeapoii




