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1. HEJU OCBOEHHWSA AUCITUILIAHEBI

IlenssMu OCBOSHHUS NUCHUIUTHHEL (MO)
LUiH» ABJISIOTCA O3HAKOMIICHHE CTY/IEHTOB
HHPOpMATHKA W MHPOPMAI[HOHHBIE TEXHO
IlocnenHee o3HayaeT, YTO CTYAEHTHI 110 OK
HHIO IIPHKJIaAHBIX KCTPEMAIbHBIX 3a/ad.

OnHOll M3 XapaKTepHBIX 0COGEHHOCT
BHHMaHKe K IpobiemaM ympapienus. Kak
TBOPHOM M 3 ()EKTHBHOM HCIIONL30BaHUU
HBIX M TEXHUYECKUX cpeacTB. Ha matemaru
BaHbBI KaK 3374l OTBICKaHUS IKCTPEMyMa
paboT MHOTMX MaTEMaTHKOB II0 MX PelIcHH
HEBIX 3aJa4.

3amayy AUCHMILINHBL

H3y4CHHUC OCHOBHBIX IIPHEMOB U METOJT

(bopMHupOBaHVE HABBIKOB MMOCTPOCHHUS O
Yarolux TpeOOBaHUSIM IOCTABIEHHOM 3¢

HU3YYCHHC cImoco0o0B pean3amy MCTOI(
an06peTeHI/Ie HaBBIKOB IJIAHUPOBAHUS

2. MECTO AucCuomi

JlaHHasA AMCHUIUIHA OTHOCHUTCH K
OIIOIL M3yuenue TUCHMIIHHEI IPOXOAUT
TEHHEIX CTyJE€HTaMH B paMKax KypcoB «M
«HUnCIIeHHBIE METOIBI) U JIp.
Januseiit Kype obecreunBaeT JanpHe

I}’JBI) «MeTOI[I)I OIITAUMHU3AIIN W UCCIICIOBAHUEC OIICpa-

oOywaromuxcs 1o Hanpasienuo «DyngamenTanbHas

ITOTUN», ¢ METOAaMHU, HAKOIJICHHBIMH B DTOU TCOPUH.
OHYaHWH Kypca MOJIKHBI BIaACThL HAaBEIKAMHY II0 peare-

e COBPEMEHHOM 3IIOXM ABIAETCS BCE BO3PACTAIOILEE
HHUKOTa Ipexae, OLyIlaeTcss NOTpeOHOCTE B MO0~

MPHPOIHBIX 60FaTCTB, JIIOJCKUX PECYPCOB, MaTCpHaIIb-

HUCCKOM S3BIKE TaKHE 38Aa49H MOTYT OBITE chopMynupo-

HEKOTOPO# GyHKIUK MM GyHKIHOHANA., B pesynnraTe

1O CTAJI0 BO3MOYXHBIM TOBOPHUTH O TCOPHH JKCTpEMaAJIb-

B PCIICHUA OIITUMHU3AIIHOHHEBIX 3144,
THMHA3AIMIOHHBIX MO'IICJ'ICﬁ, HamnboJee MoJIHO OTBeE-

LITaTH

)B OITUMH3AIUY B BUE IIporpamm s DBM;
DKCIICPUMEHTOB U 00pabOTKY MX pe3y/IbTaToB.

[JIMHbI B CTPYKTYPE OIIOII BO

00s13aTeNBHEIM JUCHUIUIMHAM BapHATHBHON 9acTH
B 4-M ceMecTpe U 6a3supyeTcs Ha SHAHWsAX, Ipruodpe-
ATEMATUYCCKUH aHamm3», «Anrebpa U reOMeTpHUs»,

SI3BIKOB H Tp&HCHSIIIPIﬁ», <(MOI(CJII/Ip0BaHI/IC

uiee usydenre quciuiive « Teopust Gopmanbubix
GOPMAITHOHHBIX CUCTEM M TEXHOJOTHID U IBIISET-

H
cs1 6a30BBIM AJI U3YYCHUA CIICITHATIBHBIX ,E[HLEJHI/IHJ'IHH.

3HaHMs, TOMyUCHHEIC B pAMKax H3Y?
HBI Il HAITHCAHKA BBIIYCKHOM KBanuduKar

3. KOMIIETEHI{UHA OBYYAIOI
OCBOEHMUs
B pesynbrare ocBOCHHS MUCIMILIMHBI
TEHIIASMU:
CIIOCOOHOCTE 3 PeKTUBHO MPUMEHATE §
TEXHOJIOTHH IIPY PEIICHHUH ITPOEKTHO-TEX]
U UCTIONB30BaHUEM HHPOPMAIIMOHHEIX TEX
B pesynbpTare OCBOEHHS JUCITHIL)
YKa3aHHBIX KOMIICTEHITHH O JECKPHIITA
¢ TEMaTHYECKUMH MOJYJISMH JHCILIHILIHN
eM 00y4YeHHH U 1IpoeCCHOHAILHOM /e
1) 3mars: onpenenenue oGmux hopm, 3

ICHHUSI JTaHHOM JVCLMIUINHEL, MOTYT OBITH IIPHMEHE-
HOHHOH paboOTEL

[ETOCSI, ©OPMUPYEMBIE B PE3YJIbTATE
JACLUTLIAHEL (MOIYJIA)
06}”1810].!_[1'1[7105[ JOJI2KCH OBJIAACTh CIICAYIOIINMHA KOMIIC-

d30BbIC MATCMaTHYCCKHUE 3HAHMA H I/IH(i)OpMaI_II/IOHHBIe

TMHUCCKHX M IIPUKIIQIHBIX 33134, CBI3aHHBIX C Pa3BUTHEM
xHonorui (I1K-6).
THHBI CTYJEHT HOJDKCH JEMOHCTPHPOBATH OCBOEHKE

paM «3HaHUA, YMCHUSI, BIaACHUSI», B COOTBETCTBUHU
HBI, IIPUMCHATDL IIOJYYCHHBIC 3HAHHS B IIOCIIENYIO-

ATCIIBHOCTH.

aKOHOMEPHOCTEH, HHCTPYMEHTANBHBIX CPEICTB IS

JaHHOH AACHUIIIMHBL; KOPPEKTHBIC MMOCTAHOBKY KIIACCUYECKHUX 3aiad;




2) YMeTh: NOHATH TIOCTABICHHYIO 3a/d4y; (pOPMYIHPOBATh PE3yJIBTAT; HA OCHOBE aHAIN3A
YBHIETH U KOPPEKTHO CHOPMYITHPORATH MATEMATHYECKH TOYHEIH pe3ybTar;

3) Buanets: ciocoGHOCTEIO yUMThCS; (DyHAAMEHTANLHON MOATOTOBKOM 1O OCHOBAM HpO-
(heCCHOHANEHEIX 3HAHWM; ITOHUMAHMEM KOPPEKTHOCTH IIOCTAHOBOK 3a/1ad], CIIOCOGHO-
CTBIO IIEPE/IaBaTh PE3yNIbTAT HPOBEAECHHBIX (PU3UKO-MATEMATHUESCKUX U IIPUKIAIHBIX HC-
CIeOBaHMI B BH/IC KOHKPETHBIX PEKOMEH/IAINH, BRIPAXKCHHBIX B TEPMUHAX MPEAMETHON
00JIaCTH U3JTyYaBINErOCs SBJICHUS,

4. CTPYKTYPA N COAEPKAHUE ANCIIUTLINHBI MOV JIs)
Obmas Tpy0EeMKOCTb JUCIUILTAHEI COCTARNISET 5 3a4eTHBIX emuHuss, 180 uaca.

Bungt yueSHoi padoTsl, BKIIOYaR caMOCTOR- Dopme! TEKYIIErO
o "I‘CJIII.‘I- YI0 palioTy CTyAeHTOB O6Bem yuchHol KOHTPOJIS yCreBac-
E' W TPYAOEMKOCTS (B yacax) T MOCTH
LE) )
Ne Paznen (tema) § § E & B 2 C MPUMEHEHNEM (no Heoejmjw ceme-
n/n JHCLIHIITHHE] 5 = g gz g 2 = £ | unTepakTHBHEIX cmpa,),
o g g = a8 g_ A R METONOB HgpHE Tipomexcy-
e = & g |8 vl E g = ;E_-: (8 uacax / %) TOHHOM
£ S E| 3 aTTecTaluH
= = (no cemecmpan)
| | Beegenue B aucum-
minny. IloctaHoBka
Y 4] — | 2 | - == 23] -] 1(50%)
337auM  OITHMMU3a-
LIHH,
2 Meromsl MHHHMHU-
341U pyHKIMAH o~ PeitTinr-
1 dy 40 T 12| - 8 | - [ 23 [-| 10(50%)
OJTHOH repeMeH- KOHTpOJIb 1
HOM.
3 | Merogsl MHHHMH-
3aIMH ¢dyHKIMi
MHOTHMX TiepeMeH- o Peit
— e THHT-
HEIX, OnemeHTsI | 4| 7 22 - 10 - 35 | - 12 (37%)
] KOHTpOIb 2,3
BBITYKJIOTO  aHAJIH-
3a. ODBPHCTHYECCKUE
METO/IpBI.
Beero 4| 18 | 306 - 18 - 81 23 (42%) Ix3amen 45

COAEPKAHUE JTUCIIUIIINHBI

JEKIIUU

Jlexuus 1. Beenennue. [loctanoBka 3amayu ontumusanuu. Knaccudukanus 3amad MareMaruye-
CKOro IIporpaMMHpoBaHust (2 gaca).
Jexuuna 2. Metonsl MmuanMmsanuy GyHKmmil onHol nepemenHoi. Kiaccuueckuit metom. Me-
TOJBI JUXOTOMHH, 30JI0TOTO ceucHus (4 yaca).

Jexuus 3. MeToasl MEHUME3AINA (yHKIHIH O1HOI epeMenHOi. MeTon moMaHsIX (4 daca),
Jexuus 4. Metos1 MuBHMU3aUy GYHKIHH 0HOM MepeMenHOM. Bemykeie ¢pyrkimm. Metox
KacaTeJbHBIX (4 Jaca).
Jlexnmusa S. MeTos1 MUHUMI3AIMY (pyHKIAH MHOTUX nepeMeHHEIX. [locTanoBKa 3amaun. 3aja-
4a Ha 6e3ycioBHbI 3KkcTpeMyM. Kiaccnueckuit meton (4 uaca).

Jlexuua 6. Meroasl MUHEMU3AIMH GYHKIHI MHOTHX II€pEMEHHBIX. MeTon MHOXuTeneH Jla-
rpanxa (4 gaca).
Jleknus 7. 3agaum BeIIykiIoro mporpammupoBanus. Cemnosas touka. Teopemsr Kyna-Takkepa
(4 gaca).




Jlexnus 8. UnucneHHBIE METOABI MUHUMHI3A]
HOro nowucka. ['pagueHTHEIE MeTOAEL. MeTo)
Jlexnus 9. YucneHHbIE METOABI MAHIMM3A]
JHHATHOTO cycka. Meroa MHoXwuTenel Jla
Jlexmua 10. OBpucruyeckue MeTomsl. e
yaca).

JIABOPAT(
JlaGoparopnast paGora Nel. MeToel MUHK

JlaGoparopuasn padora Ne3. Merons! MAHE
MaHBIX (2 uaca).
Jlaboparopnas pa6ora Ne3. MeTons! MHHK
caTenbHBIX (2 yaca).
Jlaboparopuas pa6ora Ned. MeTo61 MUHY
CHTHBIE MeTOHI (4 yaca).

JlaGopaTopuas pa6ora Ne5, YucneHHsIe M

MM QYHKIHH MHOTHX MepeMeHHBIX, MeTo clyyaii-
1 HetoTona (4 gacos).

UK QyHKIMI MHOTHX NIepEeMEHHBIX, MeTo1 IoKoop-
rpamka. Metox mrpagubix Gynkimit (4 yaca).

C€THYCCKHE AJITOPUTMBL. MypaBbUHBIA aIropuT™ (2

DPHBIE 3AHSATUSA
IMU3aIUH QYHKIUN OHOM mepeMennoi. Meron qu-
XOTOMHH, METO 30JI0TOr0 ceuenus (4 Jaca).

IMU3anuH GYHKIUN ofHON mepeMeHnoi. Meron jo-

IMU3aIMK QYHKIHIA 0THOM nmepeMeHHoM. MeTox Ka-
IMU3AllUH QYHKLHUM MHOTHX TIepeMeHHbIX. [ paau-

CTO/IbI MUHEMM3aLKY QYHKINIT MHOTHX HEpPEMEH-

HbIX. MeTo HoKoopaArHATHOTO ciycka (2 9aca).

JlaGopaTopHas paGora Ne6. Uncriennsie Mt
HbIX. MeTox mrpadubIx dyHKIwmii (4 yaca).

5. OBPA30BA

JI7s TOCTHIKEHNS ITAHHPYEMBIX PE3Y
CIIEYIOMIUE 00pa30BaTENBHEIC TEXHOJIOTHH:
MHGOPMAITHOHHO-Pa3BUBAIOLINE TEXHOI
pa3BHBaroIMe NPOOIEMHO-OPHECHTHPOBA
JIMYHOCTHO OPUEHTHUPOBAHHBIE TEXHOJION]

CTOBI MUHAMM3AIUY GYHKINH MHOTHX II€peMEH-

TEJBbHBIE TEXHOJIOTHH
JIbTaTOB OCBOCHHUS NUCHIUIIIMHEI HCIOIB3YIOTCS

OIUN;
HHBIE TEXHOJIOTHH,
nu 00ydeHHS.

Meronp Jlexuumst Jlabopatoprrie CPC
3aHATUSA
Meton IT -+ + +
Pabota B KOMaHze +
Case-study +
[IpobnemHoe oGyyeHne + +
KonrexcrHoe o6yuenune + +
OByyeHne Ha OCHOBE OIbITA + + +
HunusumyansHoe o0ydeHue + +
MexpucuummimnapHoe o0y4enve + + +
Omepesxarolas caMocTosTebHas paboTa +

B pamkax u3ydeHus NMCIHIIMHEI B
TENBHEIX TEXHOIOTHUH: JIEKIIHOHHO-CEMUHAD
HEIE M JJabopaTOpHBIE 3aHATH); case-study;

TCP-KIacChl;, NPUMECHCHHC MYJIbTHMEAMA T

03MOXKHO NPHMEHEHHE HMIMPOKO CIIEKTpa 00pa3oBa-
CKag cucreMa oOydeHus (TpagulMOHHEIE JIEKIIHOH-
METO/I IIPOEKTOB; 0OYUEHHE B MAJIBIX TPYIIIAX; MAC-
EXHOJIOTMH (IIpOBEJICHUE JCKIMOHHBIX 3aHATHI C

IIPHMCHEHUEM KOMITBIOTCPHBIX HpGSGHTaHI/IITi " ICMOHCTPAITUOHHBIX POJIMKOB C IIOMOIIBIO npo-

ekTopa wim OBM); Texwonorms pasBurti
KOMMYHHUKAIIHOHHEIE TEXHOJIOTHH (IIPHMEH!

PHHTa TEKyLIEH yCIeBAEMOCTH CTYICHTOB U

s KPHTHYECKOTO MBIIUIEHUS; WH)OPMAIHOHHO-
"HHEC MHQOPMAIMOHHBIX TEXHOJOTHM I MOHHTO-
KOHTPOJISI 3HAHUH).




PEUTUHT-KOHTPOIIA.

12.

13.

t4.

5L

6. OLIEHOYHBIE CPEJCTBA JJI5I TEKYIIETO KOHTPO.ISI YCIHEBAEMOCTH,
IMPOMEXKYTOYHOI ATTECTAIIAH IIO UTOI'AM OCBOEHWSI JINCITAII-
JINHBI 1 YYEBHO-METOJUMECKOE OBECTIEYEHUE CAMOCTOSTEJIb-

HOM PABOTBI CTYJIEHTOB

TEKYIIUI KOHTPOJIb

Texymmm KOHTpONEM ycIeBaeMOCTH

KoHTpoasHbIe Bonpg
[TocTpouTs MUHIMH3HPYIONIYIO I10CIIE

SIBIIAETCS JIEHCTBYIOIAS B YHUBEPCHUTETE CHCTEMA

ChI K peHTHHI-KOHTPOJI0 Nel
NOBATENILHOCTD UL (GYHKIMU J(U) = arcig(u).

~ *
Hatitu MuoxecTBO U’ Beex Touek MUHEMyMa 11 QYHKIMHT J(1):

J(

ycts dynkms J(u)=|||u’-1|-1]-1). H
OTBETUTL Ha BOIIPOC: HA KaKHUX OTpPE3K

Pewnts: J(u)=sin’(u)+cos’ () — extr.
1y
Pewuts: J(u) = (1+e ] U ¢0;_>
0, 7=0.

ITpuBectr nmpuMmep GyHKIWM, YIOBIET
YHUMOJAIBHOH (He MeHee TpeX (YHKI

’uz—l,u;tl,
u) =
Lu=1.

UMTH BCE JIOKAJIbHBIE MUHUMYMbI JaHHOM ()YHKIMH ¥
X OHA SIBJISICTCS YHUMOJAILHOM.
ue [0; 271].

extr, ueR.

BOPSIIOIIUX yCJIOBUIO JIMmimuIia, HO He SBJISIOLUXCS
(uit). OTBETUTH Ha BOIPOC: YIOBIETBOPAET JIH YCIIO-

BUSM Jlummuna QyHKIms yHUMOAAIbHas Ha OTpe3Kke. YTBepKAeHHE 10Ka3aTh.
PaccmMoTpeTh nepBhIe MECTh AroB METO/Ia JIOMaHEIX uist byrkouu J(u)=||u’-1|-1| Ha otT-

peske [-2; 2] npu Vu, € [—2; 2] .
Haiiti 065acTs BBEIIyKIIOCTH QYHKIMH
Pemmrs: J(u)=(x+y+ 1)_(x2_xy+y2) -

Pemmts: J(u) = xy°z° (1-x—2y -3z)

Petuts: J(u)=x—>min, uelU, U= {u

Ju)=sin(u)+sin(2u).
extr . u=(x,y)e E*.

—extr, u=(x,y,z)c E*.

3
=(x.y)e E* :y—x? =0,x20}.

Pewmuts: J(u)=x - extr, uclU, U = {u = (x,y) eE*:xP4+y7= 0} , TIIE p U q HATYpaJIbHBIC

YHCIIA,
[Ipy xakux a, b w ¢ ¢ysxus
u=(x,y)e E>.

Haiitu o6mactH  BBIDyKIIOCTH
u=(x,y,z)e E°.

ByHKIHH:

J(w)=ax’+2bxy+cy’, Gyner Brimykia, BOrHyTa?

Jw)=sin(cty+z),  Jw=sin(+y’+2),

ITpuBecTn mpuMep KOPPEKTHO cHOPMYIUPOBAHHON MPUKIATHON 33734l ONTHMH3AIHH, C
HaNW4YMeM He MeEHee JBYX OrpaHMYeHMH. YKazaThb K KakoMy Kaccy M THIY OTHOCHTCS

chopMyIHpOBaHHAS 3a/1a4A.
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22.

23.

24.

25.

26.

27.

28.

29.

e *
Hatitn mmoxectso U — Bcex TOueK

MuHEMyMa ¢yHKIuH J(u) = sin |:n' exp (—u2 ):| , Ha

yHuBepcamsHOM MHOXKecTBe U = R, [locTpouts MHUHMMHU3UPYIOLIUE IOCIEA0BATEIHHOCTH
*#
i J(u), KoTopas cXoauTces K MHOXKeCTBY U 1 He CXOAUTCHL

*

Hatitu MHOX€ECTBO

U —

BCEX TOYCK MHHAMYMa

byHK-

munJ (u) =1-cos [ﬂ' exp (—u2 —~In %)] , Ha yHHBEpCAIbHOM MHOXecTBe U = R’. [TocTpo-

UTh MUHAMH3UPYIOIIUE MOCTIEI0BATENBHOCTH U1 J(14), KOTOpas CXOINUTCS K MHOKECTBY

£
U u He cxomurcs.
BeiecTu GopMyIty IJIst BEIYKCIIEHHS T
BBIICHATE Ha KakuX OTpe3KaXx (hYHKIH

J(w) = au® +bu +c,J () = \JJu], J ()
BrisicHuTh Ha KaKHUX OoTpe3kax (yHKIIH

JW) = au® +bu+c,J(u) = \/M,J(u)

OJIOXKCHHS TOYEK 30JI0TOTO CEUEHHUS OTpe3Ka [a, b].

1.J(u) ABNIeTCA YHUMOJAIBHOM’:
=e",J(u) =cos(u),J () = sh(u) .
1. J(u) IBIIETCA YHUMOJAIBHOI:
=e ', J(u)=sin(u), J(u) = ch(u).

Ouenuts noctosHuyo JInmmuua L ang dyakmuau J(u) = —u° + 2u® +5u—2 Ha oTpeske [-
Yo Y p

2, 3].
Ouenuts nocrosunyro Jlummmuia L
2, 3].

s dyrxmmu J(u) = -2u’ +6u* —u+10 Ha oTpeske [-

(v} a2 *
Haiitu rno6anensiit MunumMyM QyBKnpn J 1o MeTomy mOCIeoBaTeBHOTO mepeGopa. s

dyaxmun J(u) J(u)=—u’ +2u® +5u— ma orpeske [-2, 3].

Haiiti rmo6ansHeIi MUHUMYM (GYHKI)
dbyaxuun J(u) =21’ +6u’ —u+10 H
Haiitn Touxy MakcumyMma GyHKIHH (
X +2x, <8

HUYEHUAX .
2%, ~-x, <12

Haiity Touky mMakcumyma (QyHKIHH (

X +2x, <12

OTrPaHHYCHHSX '
3x, +x, <15

Haiiti Touky MmaxcuMmyma yHKIwH ( |

X +x, <7
YEHHAX
X, <5

Halitn Touky makcumyma QyHKInH (|
X +2x, <12

HUYCHHAX .
—X, +x, 28

*
ui J 10 METOLy HOCIIea0BaTeNIbHOrO mepedopa s
1 oTpeske [-2, 3].

f(x) > max ) f(x)=2x, +4x, —x/ —2x, npu orpa-

f(x) > max) f(x)=x, +4x, +xx, - 2x’ —2x. Tpu

2._.

f(x) > max) f(x)=—x] —x2 +x + 8x, mpu orpanu-

f(x) > max) f(x)=-2x, +8x, ~x’ —x} mpu orpa-

Haiitn Touxy makcumyma ¢yrxrmmn (| f(x) - max ) f(x) = (x1 - 3)2 + (x2 = 4)2 IIpH oTpa-

3x, +2x,27

HUYEHHAX .
10x, —x, <8

KoHTpoJibHBIE BONPOCHI K peTHHI-KOHTPOJII0 No2
1. Haiitn Bce TOYKH TOKaJIBHOTO (6€3yCIIOBHOrO MUHUMYMA Y CIISAYIOMKX DYHKIHHA,




1. fixnxy) = (k1 +x3—1)° + x;— 2%y
20 flexy) = (1—x2+ 1 + (x; + x5 1)
3. flanxd) = (xf +x+ 2 —x/
4. flenxy) = (e —2x7 + 1) + xy,
5. feuxy) = (o +x + D+ x —xil;
6. flxnxy) = (f —xi + 47 +x/;
7. fenxg) = (ef + 2x2 + 17— dx
8 flxnxz) = (x1+x2+ 3 —x1 + 2xy
9. flxnxaxs) = (e + 20— x3)° + (k) Hxx)® + (xs—5)%
10. flenxaxs) = (e — 2x2)° + (x2— 2x3)7 + (xs— 4)
11 fxnxax3) = (61— 2x3)° + (x2— 2x3)7 + (x5 — 2x)° + (1 - 1)%
12, flxgxaxs) = (6 + %2+ 4x3)* + (xp |- x0 + 1) + (62 + x5— 1)
13 fxnxs) =x7° + 2%/ + xpxp + 2% — x5
14. flxp,x3) = 2% —x2 + 3%z —x; + 4x)’;
15, flenx) = x> + Sx/° = 8xpeo—x; + 4%
16. fixnxy) = 10x7° —x7° + xpx0 + x7°;
17. fenxz) =xp° + %12 —xix2 + x7 + x7°
18. flx1,xz) =x1(5/3x° —x; - 1) + X2(2x) + x3);
19. flxnx2) = xi(= %17+ x; + 4) + x2(2x] + x3);
20. flerxz) = Sxa(xr” +x;— 1) + 3xa(ss - x3);
21. flxnxg) = 2x106” + 2%1 — 3/2) + 2%o(~ x;1 + x);
22 fxnxz) = x1(=x1° + Sxz) + 4xs(x; +|2x2);
23. flenxz) = 2x1(2x + x;— 1) + 2506} — x2);
24. flenxg) = x1(1 —x7° + 6x1) — X301 +|x2).
2. Pemuthb cnemyroniye 3a1a4n Ha yCIOBHBIH MUHHMYM.

L (e +x— 1)+ 2x~x2+ 1)° > mi
. (X 2x— ])2 + (x1+x2)° = min; x;
C (et 3x— 6)2 +x; > min x;—x; =
Cxr—x 1)2—x2 —>min; 2x; + x; =

, 2 2
L Xyt x >min 2x° +xy = 4.

2

3

4

5

6. 2x1 + x3 = min; 2x/° + x%5 = 4.
7. x; = min; (x; + xz)2 +x7=1
8. xj—x2 > min; x12 + x22 =1

9. x12 + x; — min; x;° + x? =1

10. x12 +x,° — min; 2x12 +x’ =4

n x;—x =1
+x;=1

0.

2.




3. HaliTi Bce TOYKH JIOKAJIBEHOTO YCITOBHOIY
orpanngenus x>0,

I flenxg) = (x1 +x2— 17 + %, — 2x4;

T x,r2 i .2x22 —> min; x;‘? + x22 =4

12, x;z + 2Jc,?‘2 — min; 2x;2 + x;g =4,

13. (e —x2+ x3— 1)*+x% > min; x; + %2 + x5 = 1,

14. (x; - 2x)* + (2 + x3)° = min; x; + X2+ x3 = 1.

15, (op + X3 + x3 - 1)*+(x; — x2)° = min} x; + x3—-x3 = 1.

16. (x; —xg)z + (x; + JC3)2 —>min, x3 + x5 = 4.

17. (x;—x3 +x3 + 1)2 —> min; xp +x; +

18. (x; +x3)° + (v + x2)° > min; x; + 2

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

X3 = ], X7 —xg—x3=2.

x3 =4, x; + 2x3 =0,

20. x; + 2x5 + 3x3 — min; x;2 + 2x22 -+ 3632 = /.

21. x;—x + x3 = min; x;2 +xg2—x3 =1

22. x; + x5 + x3 —> min; x,:2 +x; +x3 =1L

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

24, x;z + x22 —>min; x; +x; + x32 =]

fenxz) = (x1—x2+ 1> + (x; + x
flenxy) = (xf +x3+ 27 —x/%

SOenx2) = (x1 - 27 + 1) + x5

flxpx2) = (fx:;2 —xP+ 4)2 +xp;

J1x2) = (6 + 2x3 + 1)° —4x%;

% NS W AW N

9. flenxaxs) = (xr + 2x2-x39° + (x,

Jxnx2) = (k1 +x2 + 3)2 —x; + 2xp;

D MUHEMYMAQ y CIEAYIOIMX QYHKIMH TPy HATHINK

] )2’-

f(x;,x;») - Cr;z -+ xf + })2 + xf - X‘22,'

+x2)° + (x3— 5%

10, flenxax3) = (¢ — 2x3)° + (xa— 2xp)° + (xs— 4)%;

L1 flexaxs) = (= 2x3)° + (x2— 2xp)7 + (es— 2x)° + (e — 1%
12. flresxax3) = (o1 + 2%+ 4x3)° + (41 —x2+ 1)> + (e + x5 1)

13. flx1,x3) =x7 + 2x;2 +xx2 + 2x 1+ x0°;

14.f(x;.xg) = 2x;3 —x;2 + 3x,x5 — X7
15 f(x;,x;) =x,:3 + 5x;2—8x;x2—x; +

16. flxr,xz) = 10x7 —x;° + x1x2 + x2°;

L7, f(x,x2) = x)? +x? — XX +xp +xp°;

18. flx1,x2) = x1(5/3%)” —x;— 1) + x2f
19 f(x;,xz) =Xi(- x,:z +x; +4) + x2(4

2
x5

2
Ix 2,

Px;1 + X3);

X) +x3);



4. PemmnTh crneayromye 3a1a4n Ha YCIOBHB]

PaHuveHne THIA « <),

20. fxr,xz) = Sx1(x;° + x;— 1) + 3%
21 fenxz) = 2x1(x° + 2x1 — 3/2) + |
22 flexz) = xi(=x° + 5x5) + dxa(x
23. foenxz) = 2%1(2x° +x— 1) + 2x
24, fix,x2) = xi(1 —x1° + 6xp) — Xo(x

Y

X7 +x3);

IXo(— X1 + XQ),'

+ 2x3);

(X1 —x2);
+ X)),

i MUHHMYM 3aMCH OTPaHHYICHHUC THIIA « =) Ha Or-

1. (x;+x3— 1)2 + (2x;—x; + ])2 — min; x;—x = 1.
20 (et 20— 1P + (etxz)? = ming x;+xp = 1.
3. (x;+ 3x— 6)2 +x; > min x;—x; = 0.

4. (x;—x; + ])2—x2 —>min; 2x; +x; = 2.

S, x;+x; > min; 2x12 + x22 =4,

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

7. x; = min; (x; +x)° +x° =L

8 x;—x; = min; x12 + x22 = 1.

9. x12 + x; = min; x12 +x22 =].

10. XJ2 + x22 —> min, 2x12 + x22 =4,

11. x? + 2x,° > min; xi° + x5 =4

12. x° + 2x5° — min; 27 +x7 =4

13, (x;—x3 +x3— 1)2+x22 —>min; x;|+ x; +x3 = 1.
14, (x; —2JC2)2 + (x; + JC3)2% min; x;+x; +x3=1.

15 (x; +x; +x3—1)2+(x1 —JC2)2 - min x;+x;—x3=1.

16. (x; —x2)2 + (x; + x3)2 —>min; x; -
17. (xj—x3 + x3 + ])2 — min; x; + Xx;
18, (x; + x3)2 + () + x2)2 — min; x;
19. (x; + 2x; + 3x3 + 4)2 — min; x;
20. x; + 2x; + 3x3 -» min; x12 + 2x,°
21. x;—x; + x3 = min; x12 + xgz—x3
.2
22.x1 + X2+ x3 > min; x;° + x5 + x3

23. x12 + X7 T x3 = min; x12 + 2x5 + |

24. JC12 +XQ2 — min; x; + x +JC32 = /.

KoHTpoanHbIe BOIPO
Onenka o peHTHHT-KOHTpoII0 Ne3

GopaTOpHEIX paboT IPH OTBETE HA JOIOIHUT

X3 =4,

+x3=1,x;1—x3—x3=2.

+2x3 =4, x; + 2x3 = 6.

Xy t+x3=1,3x;+ 2, +x3=0.

1.

+X32
=1
=1

’C3:1.

/

bl K peliTHHT-KOHTpOJII0 Ne3
YOPMUPYETCS 110 UTOTaM BBIIIOJIHEHHUS M 3AIMT JIa-
'€IIbHEIE BOIIPOCEL TeMBbI 1a00paTOpHEIX paboT:




10.

11.

13.
14.

15.
16.
17.
18.
19.
20.

21.
22,

MeTox IMXOTOMUH,

Mertoa 30J10TOTO cCeUeHus.
Meron ToMaHBIX.

Merton xacaTelbHBIX.

Meron MuOXuTesei Jlarpamxa.

I'panmenTHBI MeTOI HAanCKOpeIero cnycka.

Meron ycitoBHOTO TpaveHTa.
Merto MOKOOpANHATHOTO CITyCKa.
Meron mrpagHbIX GQYHKITHIA,

Bon
MaremaTHuecKkas IMoCTaHOBKA 3aJa4H Ol

0ChI K 3K3aMCHY
THMHA3AIHU, KHaCCI/I(i)I/IKaI_[I/ISI 3azad ONTHUMHU3aIuu,

OcCHOBHEIE ONpeNeNeHns] METO0B ONTHMM3AIUK. [IoCTAHOBKA 3a7add ONTUMU3ALMM I
GbyHKIHif o/1HO#M TIepeMennoi. Kaccuugckuii Meto.

MunumMuzanus GyHkumii ogHOH TI@
(luxoromum).

Munuamuzanus GyHKIMH 0HOM TepeMe
Munrnmusarms Gyskumit oxHON nepeM
CEYEHHS,

Munumusamms GyHKIEM onHON nEepeM
JIummmia.

Munumuzanus QyHKnu ofHON mepe)
Yucnennas peanu3aius METOAA JIOMaHEb]
Munnmusamms GyHKIUE onHON mepeMm
METOA JOMaHBIX.
MunnMuzanus GyHKund omHON Iepem
IIOC/IEI0BATENBHOTO IIepebopa.

peMenHoi. Meton JeneHHs OTpe3ka IOHOJAM

HHOM. CuMMeTpudHEIe MeTosl. Meton ®uboHayu.
¢HHOH. CHMMETpUYHEIE METOJBL. METO 30I0TOr0

CHHOH. JIummeBocTs GyHknuu. ONeHKa KOHCTAHTb
MeHHOH. Mertox noMaHbIX. OnHcanuwe anropuIMa.
X.

eHHoM. Meron nomanbex. Teopema o cxommmocTH

cHHOM. MeTonbl mepebGopa. MeTobl IacCUBHOIO H

Bemykisle ¢yHkuum omHo#t mepemenHOi. HeoGxoIuMoe M JOCTATOUHOE YCIOBHE

BBIIYKJIOCTH (KPUTEPHIA BEIIYKIIOCTH).

Broimyxnele ¢yHKnmE oaHOM mnepemen

JIMIIIIEBOCTH BBITYKIOHN QyHKITHN.

. Bemyxiisle GpyHKIMU onHON mepeMeHHq

KacaTeJlIbHOM.

Brinyxnble pyHKIIEY OfHOM TEpeMEHHON

Brmyknsie GyHKDME 0nHOM IEpeMEHHO
JOCTATOYHBIE YCIOBHS BBIITYKIOCTH.

Munumuzanus QyHKIHMHA oOfHOM mepeme

TeopeMa 0 CXOJMMOCTH METOJa KacaTell
[TocTraHoBKa 3a/lauyd  OIITUMHU3AITNUN

HOi. TeopeMBl 0 HEMpPEpLIBHOCTH, IJNAIAKOCTH H

#. Teopema o kacarenbHOU. CiieACTBHE TEOPEMEI O
i. Teopema 0 MUHAMYME BRIITYKJION QyHKIHH.
#. CpolicTBa BRITYKNBIX GyHknuit. Heo6xomuMere u

HHOM. MeTton kacaTenbHBIX. ONHCaHMe arOpPUTMA.
hHBIX.
s QYHKIMH MHOTHX IlepeMeHHEIX. OcHOBHBIE

onpeJieieHus. TeopeMbl O CyIEeCTBOBAHIM MUHAMYMa QYHKIIMH MHOTHX II€pEMEHHEIX.

Kmaccuueckuii
(GyHKIHI MHOTHX [EpEMEHHEIX.

Meron MHOXUTENEH JlarpaHika ONTHMHU3

Brimykireie MEHOXeCTBa. OCHOBHEIE OIIPE
Brirykible pyHKINE MHOTHX TIEpEMEHHI
Bemykieie GpyHKIME MHOTHX ITEpeMEHHL
Brimyknble pyHKIME MHOTHX IIEpEMCHHE

MCTOO PCIICHUS 3ala

Ud YCIOBHOM M O€3yCIOBHOH ONTUMH3ALUM s

anu# QYHKIUH MHOTHX ITEPEMEHHEIX.

[ICTICHUS U CBOMCTBA.

IX. TeopeMa 0 MUHEMyMe BBIIYKJION (QYHKIIHH.
1x. Kpurepuit Bemmykiocty.

1x. Kputepnit ontuMansHOCTH.




23.

24.
25.

26
27.
28.

29.

30

31.

32.
33

34.

35.

40.

B —

0.
10.
11.

. Uncnennpie MeTOABI ONTHMH3AIMHA ()

. Yucnenusie

. Uncrnienusre MCETOJAEI ONITUMHU3aLUU (by

. HUncnennrie METOBI

Brmmyknele QyHknmm MHOrHX nepeM
IIEpEMEHHBIX.,

[Tpoexuus ToUkHM Ha MHOMKECTBO.
3ajaga BBIIYKJIOTO MPOrPaMMHPOBA
Heo6xoaumelit 1 1OCTaTOYHBIN NpH3HAK
3ajaya BBITYKJIOTO IPOTPaMMUPOBAHHIS
3ajaya BEITYKJIOTO IIPOTPAMMHUPOBAHKS
YucaeHHBIE METOABI  ONTHMM3ALUA
TpaJiueHTHBIX METONI0B. CIoCOOBI BEIOO]
YucneHHBIE METONBI ONTHME3AIMH (Y]
HaucKopenmero cmycka. I'eoMeTpuyeck

rpagueHTa. ['eomeTpruyecKuii cMbIC.
YucnenHple MeTOABI onTUMH3ANUU ¢
rpagueHTa. ['eoMeTpUYeCKHi CMBICIL.

HHSL.
¢ CCIIIOBOM TOUKH.

eHHBIX. CBOMCTBA BHIMYKIBIX (YHKIHA MHOIMX

CenmoBasg Touka ¢Gynkumu Jlarpanxa.

B3auMocBsI3b €€ pereHus ¢ CeaIoBOM TOUKOI.
Teopemsl Kyna-Taxkepa.
QyHKknmii MHOTMX mepeMeHHBIX. O6IMas wumes
pa I1ara MeTo,1a.
IKIIHH MHOT'HMX IIEPEMEHHBIX. |'paflueHTHEIA MeTo,
(U CMBICIL.
YHKIMH MHOI'MX IICpEMEHHBIX. MeToa MpoeKimi

YHKIII/Iﬁ MHOTHX HCPEMCHHBIX. MCTOI{ YCJIOBHOI'O

Uwuciiennsie MCTOJEI OITUMHU3ALIHHA (I)}’H](J_II/Iﬁ MHOTI'UX IMEPpEMCHHBIX. MCTOI[ Hrrotona.

METOIBL

OIITUMH3AaITUH

QYHKIIMH  MHOTHX  IIepeMEHHBIX. MeTtox

IIOKOOPANHATHOI'O CITyCKa. TeopeMa O CXOJUMOCTH METOZ[a MOKOOPAHHATHOI'O CITyCKa.,

HucnieHnpie METOIBI ONTHMU3ANUH (Y
Jlarpanxa.

HKIMH MHOIMX IEPeMEHHBIX. MeToj MHOXUTEeNeH

Uncnennsie MCTOJIBI OITUMU3AIINN (]')]/HK[[Hﬁ MHOTHX IICPEMCHHBIX. MCTO,Z[ HﬂTpa(bHB'D(

Gynxnuit. Onucanue anropurma.
mTpapHIX QYHKIHA,

IIOHCKA.

HKIIMH MHOTHX HNCPCMCHHEIX. CXOI[I/IMOC'][‘B MCTO/1a

. HHC/IeHHBIe METOMBI ONTUMHU3AIMA (YHKIHI MHOTEX MNepeMeHHBIX. MeTomb! ciyuaiHoro

ONTHMHU3ALUMM (PYHKIMH MHOTMX IePEMEHHBIX. JBPHCTHYECKHE

MeTOJIbL I'eneTndeckue AJITOPUTMBEI. KoMmmonenTsl TCHETUYCCKOT O aJITOPUTMA,

METOJIBL. I'eHeTHUeCKHE ar OpPHUTMEI. O

. Uncnenusre METOOERI OITHMHU3AIITUN ﬂbyHKHI/Iﬁ MHOTHX IICPECMCHHBIX. 9BpI/ICTI/IHeCI(I/Ie

CPATOPBI FEHETUYECKOT'0 aJITOpUTMa.

HucnenHsle MeTO/BI ONTHMH3AUMH (DYHKIMIE MHOTHX HEpPEMEHHBIX. DBPHCTHUECKHE

MmeTojsl I'eneTnyeckue anropurmsl. Hag
Bonpocel psist mposep

TPOMKa MapaMETPOB FEHETUIECKOrO alrOPHTMA.
KH CAMOCTOATE/ILHOH padoThl

HaiiTe onpeneneHue YHIMOAATBHON (PyHKIHH,

Kakum o6pa3zoMm B MeTOlle JUXOTOMHH

OTpPE30K [ak, bk] nipu ;mobom k > 07

Yem oTauyaeTcst METOJ TUXOTOMHH OT M
HO‘IeMy B MCTOAC 30JIOTOTO CEYCHUS, H

JIATH TOJIKO OJIMH pa3 3HaueHHe (YHKIH
Kakoii 113 pacCMOTpPEeHHBIX B 1aG0paToOpH

FAPaHTUPYCTCH II0IMaJaHue TOYKHU MHUHUMYyMa Ux B

eTo/ia 30JI0TOT0 CeUCHHS ?
aqduHasg co BTOpOI71 urepanuy, HCO6XO,[[I/IMO BBIYHC-

uJ (u) BMECTO JIBYX B METOJIE TUXOTOMUM?
0# paboTe METOOB CXOAUTCA GBICTPEE U TT0YeMY?

Haiite onpeneneHue IUNIUIEBON (QyHKIUH.
['eoMeTprYecKas HHTePIIPETALUS JIMIITHIIEBOCTH (YHKIUH.
Byner nu nomanHast muHus, ToNydaeMasi IPH [IOMOLIM METO/A JIOMAHHKIX, IIepecekaTh Ipa-

bux bynxuuu J (u ) 1 [I0YeMy.

K UCMY MOJKET IIPUBECTH 3aHMIKCHHAS OLEHKA KOHCTAHThI Hnnmuua u DZO‘-ICMY?

HaliTe onpeneienre BLITyKION GyHKIH
I'eomeTpuyeckas MHTEpIPETAIAS BEIIYK

a.
0¥ QyHKIHY.




12. Besikast 1 «iunmmnesa» QyHKIMS SBISETCS BHITYKION, H HA0GOPOT, BCAKAS U BBITYKITAsS
(GyHKIAS ABJIAETCS CIHIIIUIIEBON) U MTQUYEMY?

13. Kakim 06pa3om onpenesercs Touka Y+ nocre IIOCTPOEHMS JIOMAaHHOMI Ek (u) B METO/IC
KacaTelbHBIX 7

14. [laiite ompenenenue rpainenTa GyHKIHH.

15. B kakyIo CTOpoHY HalpaBieH BEKTOP TPaMCHTA.

16. Hem oTiMYaeTCs METON YCIOBHOTO TPAJIMEHTA OT METOa HaMCKopeimero crycka? Jlst Ka-
KOTO KJlacca 3a7a4 HCIOJIb3YETCA METO/| YCIIOBHOT'O rpaguenTa?

17. laiiTe onpeneneHus BRIMYKIOr0 MHOXKECTBA.

18. JlokaxkuTe, 4YTO OTPE3OK ABJIAECTCA BHITYKIIBIM MHOKECTBOM.

19. Uro Takoe BecnoMorarersHOe NPHOIMKEHIE B METOJIE YCIOBHOTO IPAIHEHTa | TS 9er0 OHO
HCIIONB3YETCA?

20. Iouemy & +1 mpubGmmkenue, Hony4aeymoe 10 GopMysIe METOA YCIOBHOTO IpajlicHTa, e
BBEIXOJUT 3a IPENEbl BRITYKJIOTO MHOXK¢CTBA U ?

21, Onvmmre BACI0 METOa TOKOOPAMHATHOIO CITYCKa.

22. 'eoMeTprdeCcKHit CMBICI METOAA OKOOPAMHATHOTO CITyCKa.

23. TlpuseauTe hopmyTy nepedopa KOOPAUHATHEIX HAMPABICHHIA.

24. YTo Ha3BIBAIOT yAaYHOM HTepanmei?

25. B Kakux ciy4asx BRIDOJNHSETCS IpoOIeHue mara?

26. KakoBo yclioBHE CXOIUMOCTH MeTOa?

27. Jlaiite XapakTepUCTHKY METOJa NMOKOOPJAMHATHOTO CIyCKA B CPABHEHHH C IPaeHTHBIMH
METOJaMH.

28. IIpuBenuTe NPEUMyIIECTBA U HEJOCTATKH METOA IOKOOP/IMHATHOTO CIIYCKA.

29. Onumute uaero MeTo 2 mrpadHeIX QYHKIHH,

30. Jlaiite onpenenenue mwrpadHON GYHKIMH.

31. Ilpusenute npuMeps! ITpadHBIX QyHKIHIHA?

32. KakpM 0o0pa3soM pemraeTcs BCIIOMOTaTeNbHAs 33/[a4a B METo/e INTpadHbIX ByHKIHH, KAKOH
croco6 MpUMEHEH B AaHHOM padore?

33. KakoBo ycnoBue cXoauMOocTH MeTona?

34. Jlavite xapakTepucTUKY MeTona mrpadybix GyHKIHM B CpaBHEHHH ¢ paHee PaccMOTpEHHEI-
MH METOJIaMH.

35. IlpusenuTe NpenMyIIecTBa U HEJOCTATKH METOA IITPadHEIX (yHKIHIE,

OBBEM CPC 1 PACIIPENEJIEHUE ITO BUJAM YYEBHBIX PABOT B YACAX

Bux CPC Koauuectso
JacoB

Pa6ota ¢ NeKIMOHHEIM MaTepHaIOM, CAMOCTOATENLHOE U3y4eHUE OTNIEIBHBIX
TEM JMCUHUILIMHEL, IOUCK H 0030p JIHTepaTyphl M JIEKTPOHHBIX HCTOYHUKOB, 23
YTCHHUE M U3ydeHHE yueOHUKa U YIeOHBIX 10COOuUi.
IToxroroska k npoBepoUHEIM paboTam 23
BhINOTHEHNE TOMAIIHUX 3aJjaHuil, MOATOTOBKA K NabopaTOPHBIM 3aHSTHIM 35

HUroro 81

7. YYEBHO-METOAUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE
JUCHHANIJIMHBI (MOIYJIST)

a) OCHOBHAM JINTEPATYpa:

1. MeTonsl ONTHMH3aIMK ¥ TCOPHU YIPABIEHHS: METOJAMYECKHE YKA3aHUS K CAMOCTOSI-

TeNbHOM paboTe mo AucnuMHAM «MeToMpl onTHMH3ALMKY, «MaTeMaTHaeckue MeTOIB TeOPUH

YIPaBICHHS» — DIEKTPOH. TEKCTOBBIE JaHHbIe.— Jlumneux: JInmenkuit TocyjapcTBeHHbIH TEXHAE-
>kuii yauBepcuteT, OC ACB, 2013.— 18 c.




2. Cecnasun AW, MccenoBanue (onepanmii ¥ METOBI ONITUMI3AINY: Y4eGHOe mocobue/
Cecmapun A.U., CecnaBuna E.A.— OJNEKTPOH. TEKCTOBBIE JaHHBIE.— M.: YueOHO-METOMIMUeCKHii
IEHTD 110 06PAa30BAHMIO Ha JKENE3HOI0POKHOM Tparcmopre, 2015.— 200 c.

3. Kazanckas O.B. Monenn u MeTp/ip! onrumusanyn. [IpakTukyM: yae6Hoe mocobue/ Ka-
sackas O.B., IOu C.I'., Anscosa O.K.— Djiektpon. Texkcrossie manusie.— Hosocubupek: Horocu-
OupcKuii rocyIapCTBEHHBIM TEXHHUECKUI yHuBepeuTet, 2012.— 204 c.

4.  ArrerkoB A.B. Beesenue B METOIBI ONTHMHU3AINK: yuebHoe mocodue/ ArteTkoB A.B.,
3apyOun B.C., KanaruukoB A.H.— DnexktppH. TekcToBEIe AaHHBe.— M.: DUHAHCEH W CTaTHCTHKA,
2014272 c.

5. Meroner ontamuzanum: yue6HAe mocodue/ O.A. Bacunbesa [1 1p.].— DIeKTPOH. Tek-
cToBble JaHHbBIe.— M.: MOCKOBCKHH rocynapcTBEHHBINH cTpouTenbubli yausepcurer, 35C ACB,
2014.-96 c.

0) NomoJIHMTE/ILHAN JIUTEPATYpA:

1. Cyxapes A.I'. Kypc MeTos10B OIITHMH3a1MH [DIeKTPOHHELA pecypc]: yueGHOE moco-
6ue/ Cyxapes A.I'., Tumoxos A.B., ®ezopos B.B.— DnekTpoH. TekcToBBIE Aanube.~ M.: OU3-
MATIJINT, 2011.—- 367 c.

2. Poszosa B.H. Meroxs! ontumusauun [DnekTpoHHBIH pecype]: yuebHOoe mocobue/ Po-
30Ba B.H., Makcumosa I1.C.— DnekTpon. TekcToBBle maHHBe.— M.: Poccuiickumii YHUBEPCUTET
Apyx05! Hapoaos, 2010.— 112 ¢.

3. Tlaurenees A.B. Merozp! ontuMusanun [DnekTpoHHEEIH pecype]: yueGHOe nocoGue/
[TanTeneer A.B., JleroBa T.A.— DnektpoH. TekcToBbie ganHbe.— M.: Jloroc, 2011.—~ 424 ¢!

B) NCPHOIHYECKHE U3 JAHNS:

1. «Wudopmanuonnsie TeXHOMOTHH» ExXeMecSuHBIH TeOpeTHYecKHii M MPUKIaLHOL
Hay4qHO-TeXHHYeCKHH )XypHaI ISSN 1684-6400 IToamucHoi namexe 72656

2. Kypuan «busnec-nHbOPMATHKA» — PELCH3UPYEMBIA MEXIUCIHTUIMHAPHEIT Hay'i-
HBI XKypHaJI, BeITyckaemelid ¢ 2007 roga HanmoHanbHEIM HCCIEN0BATENECKHM YHABEPCHTETOM
«Bricas mxona sxkonomuxmy (HUY BIID). AnMurECTpEpOBAaHEE KypHATA OCYIIECTBIAETCS
[MIxomoi 6usnec-undopmarnku HIY BIIID

3. XKypuan «Becrauk Uucruryra skonomuku PAHy —

Kypuan «BecTHHK KOMIBIOTEPHBIX ¥ HH(GOPMAMOHHBIX TEXHOJIOTHITY

Kypuan «Bectauk MI'Y: skonoMuKa»

Kypuan «Bectauk Poceuiickorg skOHOMHYECKOTO yHEBEpCHTETa HM. [ LexanoBay
XKypuan «BecTHHK QHUHAHCOBOr) yHHBEPCUTETAN

Kypnan «Bonpocs 9KOHOMHUKIY)
Kypuan « BeraucauTenbHble TEXHOIOTHIY
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B) HHTEPHET-PeCypPChI:

Pecypcrl s ucTaHIMOHHOTO OCBOCHHS Kypca, pasMeIeHHbIe Ha caiite www.cs.vlsu.ru.

CospeMeHHBIE HH)OPMAITMOHHBIE CHCTEMBI IS CO3/IAHUS K PeaIH3aIii MaTeMaTHUYCCKUX
METOJOB B 5KOHOMHUKE U (hHHAHCAX:

1. Mathcad — mporpammuoe cpesicTBO, cpena U BHIIOIHEHHs Ha KOMIBIOTEpe pasHo-
00pasHBIX MaTeMaTHYECKHX H TEXHHYCCKHMN PAaCuyeToB, CHaGKEHHAS IIPOCTHIM B OCBOCHUH W B
pabore rpapuueckum HHTEPDEHCOM, KOTOPAS IPESOCTABIISET MOMb30BATENIO HHCTPYMEHTHL JUlS
pabotsl ¢ hopmynamu, unciamu, TpagukamMu u Tekcramu. B cpeme Mathcad nocrymuer Gonee
COTHH OTePaTOPOB ¥ JIOTHYECKHX (PyHKIMH, peaHasHAYCHHBIX [ YUCICHHOIO U CHMBOJILHOTO
PEUICHHS MaTEMATHYCCKUX 3aAa4 pa3nuuHoif cioxxHoctH (http://www.ptc.com).




2. MatLab — BEICOKOYPOBHEBEIH

3bIK B MHTCPAKTUBHAA Cpeja [UIAd IIPOrpaMMHpOBaA-

HH, YUCIICHHBIX pacyeToB W Bu3yaimsauum pezynbraToB. C noMompio MATLAB moxHO ana-

NMU3UPOBATH JAaHHBIE,
(http://matlab.ru).
3.  Malpe — oana u3 Hauboiee 10
Jlaronias MPeBOCXOAHOM HayuHOH rpadukoi
4. Power Sim Constructor, Power
BKIIOYaeT B ce0f pa3NuyHble THIIBI
(http://powersim.ru)

paspabaTeIBaTh &

5. Anylogic  AnyLogic -
(http://www.anylogic.ru)
6. BPWin — MoOWHEI HHCTPY?

Computer Associates Technologies kotopsr
peoprafmu3aniy CJIOKHBIX OH3HEC-IPOIECC(
JISET 9ETKO AOKYMEHTHPOBATh pPa3iMyHbIe
XOMUMO IPEINPUHATH, CIIOCOOBI HX OCYIIE
(http://www.ca.com).
HurepHer-pecypenbl, 6asbl HaHHDI
CHCTEMBI 10 TEMATHKE JHUCIUILJIHHBI:
1. http://www.exponenta.ru — O6pa
2. http://www.kxlab.com - caiit K
Maluy 0 HOBEHINMX HAYYHBIX pa3paboTkax
TH3alMH MOJEINPOBAHUS M IIPOTPAMMHEIX IJ
3. www.mathhelpplanet.com - Hexkq
MOYHO TOJY9HUTh KOHCYJBTAIMIO U Peasibh

BOIIPOCY, CBA3AHHOMY C MAaTEMATHKOM 1 MH(

4.  www.csinru - OGpasosareisb
science M CMEXHBIM JUCIHUIIIMHAM. MEI ¢
3aHUMAIOLIVXCS WK JIa)Ke TIPOCTO MHTEPEC]
AHGOPMAIIHIO, HATTPUMED, PYCCKOA3ZBIYHEIC K

5. www.teorver.ru - [Topra, mocss
BEPOATHOCTEH, MaTeMaTHYecKast CTATHCTHK

HIT'OPUTMEI,

HHCTPYMEHT

MCHT MOJCIIMPOBaHMA,

C031aBaTb MOJICIIA H IPHUIIOKCHNMA

[IYJIIPHBIX CHCTEM CHMBOJIBHBIX BBI'-IPICJIGHPIFI, o0u1a-

(http://www.maplesoft.com).
Sim Studio — mporpammuoe oGecnieuenne Powersim
UHCTPYMEHTOB MMHTAllHOHHOTO MOJECIUPOBAHHSL

HMHTAIlHOHHOTO  MOJEIHPOBAHUS

pa3paboTaHHBIl  upMOi
i HCIIONB3yeTCs ANs aHaM3a, IOKYMEHTHPOBAHUS U
vB. Mogeins, co3nannas cpeactBamu BPwin, mo3Bo-
ACITEKTHI NEATEIBHOCTH - JEHCTBHS, KOTOPhIE HEOO-
CTBIICHHUS, TpeOyrompuecs ISl STOr0 PecypcHl U p.

Ky I/lH(l)OpMaIII/lOHHO-CIIpaBO‘IHLIe H IIOHCKOBbLIC

130BaTe/ILHEIA MaTEMATUYCCKUH MOpTall.

ix Jlaboparopuu. OTnpaBHas TouKa Ioucka HH(OP-
B 00J1aCTH BBIYUCITHTENEHON MATEMAaTUKH, aBTOMA-
ponykrax _kx JlaGopaTopumu.

DMMEPYECKHT MaTeMaTHUIecKUl GopyM, Ha KOTOPOM
YIO TIOMOIIL B PEMICHUH IO NMPAKTHUECKH JIOOOMY
)TOUUCICHHBIMU €€ PUIOXKEHHUAMHU.

HBIf MHTEPHET-IIPOEKT, IOCBAIICHHLIX computer
YPMUPYEM KOMMBIOHUTH JIIOAEH, IPO(ECCHOHAILHO
VIoluXcsl TaHHOW TeMaTukoi. Taxoke MbI cobupaem
(YPCBI IO nHpOpPMATHKE.

{IICHHBIA TAKUM pa3JielaM MaTeMaTHKHU, KaK TEOPHS
A, TEOPHSA MACCOBOIO OOCTYKWBAHHUS, MATEMAaTHUEC-

CKas TEOpHs TeJeTpaduKa U APYTHM (IPUIOKSHHUIM TEOPHH BEPOATHOCTEH.

6.  http://edu.ru - Gexepansnbiii noj
®I'Y THUU UTT "Undopmuxa”. Karanor u
4

8. http://www.mathnet.ru/ - Obme

JSIIOIUHE pOCCHHCKUM U 3apyOeXKHBEIM MaTe
dopmanum 0 MaTemaruueckoii xu3HE B Pocd

9.  http://algolist. manual.ru - Caiir,
MHpPOBaHHS.
10. http://www.ecsocman.edu.ru/ - (

I'¥isl, MEHE/DKMEHT,
11.
MexaHudeckoro ¢axynbrera CIIGITIY.

http://www.mathtree.ru - JIpesos
KUT HH(pOpMaIHIO 0 Kadenpax, IepcoHax, I

http://www.fea.ru/ - Tlopran a

vrail "Poccuiickoe o6pazoBanue", momuepKABaEMbIit
HTEPHET-PECYPCOB 10 TIPeIMETAM.

BUTHBIA KATajIor MAaTEMAaTHIECKUX PECYPCOB Comep-
yOnukanusax, OubnuoTekax, XKypHauax H T.IL
POCCHICKUIM MaTeMaTHYECKWi MOpTall, IPeNoCTaB-
PMATHKaM DPa3IMYHbIE BO3MOXKHOCTH B IIOMCKE HH-
JUH.

HOCBSIICHHBIN QJITOPUTMaM M METOAaM MpOrpam-

:)GpaBOBaTeHBHLIﬁ IIopTajl - 9KOHOMHKA, COLHOJIO-

boparopur "BerdpciurensHas MexaHuka' (QH3HKO-




8. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHUIIJINHBI (MOY JIS)
JIeKIMOHHEBIE ayMTOPHH, OCHAIIEHHEIC JOCKON (JUI Mea MM MapKepa), SKPaHOM UL
TPOSKIIMOHHBIX CHCTEM, IPOCKTOPOM B HOYTOYKOM.
Aynutopud Ui TpoBeleHHs NaGOPaTOPHBIX 3aHATHH, OCHAIIEHHEIE COBPEMEHHBIME
IEPCOHANIBHBIME  KOMIIBIOTEPaMH, OOBEIUHEHHBIME B JIOKAIBHYIO BEIYHCIHTENBEHYIO CETh H
YKOMIUICKTOBAHHBIMH ~ HEOOXOJMMBIM  |CHCTEMHBIM M IIPHKIHBIM

IIporpaMMHBIM
O6€CHC‘I€HI/IGM, AYAUTOPHH BbIYHCIIHTEIBHQIO ICHTpPA.




PaGouast mporpaMma JAHUCLHIUIAHE CO
10 HanpasneHuio 02.03.02 dynmamenTalb!

CTaBJICHa B COOTBETCTBUH ¢ TpeOoBanusamu @I'OC BO

ast “THGOpPMaTUKA U HHGMOPMAIIMOHHEIE TEXHOJIOTHI.

PaGouyro nporpamMmy coctaBmit JoneHT Kad

Penenzent
(IpencTaBUTENb paﬁofeﬂaTeJm) /:

enpsl OulIM Abpaxun C.H.

T%’ﬁ/ A gé)’*",ﬁ%fﬁwﬁ oy (M;éa

[Iporpamma paccMmoTtpena u of06pena Ha 33
[potoxon Ne /ot 3.0%.£F ro
3aBenyromuit kadempoit

(Mecto paboTsI, Z[OJ'I)KHOCTB @HO, nonnncs)

cenannn kadenpsr GullM
1a

Apaxensa C.M.

PaGouas mporpaMMa paccMOTpeHa M 010
Hanpasiaenus 02.03.02 OyupamenTaipaas
Mpotokon Ne 7/ or 3.0%./4 ro)
[Ipencenarens xomuccuu
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(P T0/I[TUCH)

CHA Ha 3acellaHuu y4yeOHO-METOIHMYECKON KOMMCCHH
a 1 un(opMaIHOHHBIE TEXHOJIOTHH,

Apakensa C.M.

JIUCT ITE
PABOYEM ITPOT'PAM

Pabouas nporpamma 0100peHa Ha

[Tporoxon 3acenanust kadeapur No

/ (®HO, noanucs)

YTBEPKIEHUS
bl AUCHUILIMHEL (MOYJIS)

y4eOHBIi roJ

roga

3aBexyronnuii Kadeapoit

PaGogas miporpamma ogobpena Ha

IIpoTokon 3acenanus kadeaper Ne

yueOHEBI# roj

roga

3aBenyrommii kaheapoi

Paboyas nporpamma onobpena Ha

ITporoxon 3acenanust kaheapsr Ne

y4eOHBIH o1

roma

3aBenyromuii kademxpoit




