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1. IEJX OCBOEHMWS JUCITUATLIAHBI

HenavMu ocBOSHMS JUCLUIUIMHEL (MOAyIs) «MeTOMB! ONTUMH3ALIEY BIIOTCS O3HAKOMIIE-
HAC CTYAEHTOB, 00y4aloluxcsa 0o HanpaBleHHIO «IpHknagHas MaTemaTHka H MH(OPMATHKa». C
METO/IaMH, HAKOIICHHEIMM B 3TOH Teopuu. llocnmenmee 03Ha4aeT, 4TO CTYAEHTH! II0 OKOHYAHWU
Kypca ZOIDKHEI BIANeTh HABBIKAMH 10 PEIIeHHIO TPAKIATHEIX SKCTPEMATLHBIX 3a/a4.

OnHolt U3 XapakTepHEIX OCOOEHHOCTeH COBPEMEHHOM 3IOXH ABIIETCH BCE BO3PACTAOMICE
BHUMAHHE K Ipobiemam ynpapieHHs, Kak HHKOIZA Hpexie, OLlylAacTes NOTpeGHOCTh B 1LI0M0-
TBOPHOM ¥ 3 ()EKTHBHOM HCIIONE30BAHHH IMIPHPOAHEIX GOTraTCTB, NIOACKHX PECYPCOB, MATEpHANL-
HBIX M TEXHUYCCKUX cpeficTB. Ha MaTeMaTHuecKoM A3bIKe TAKHE 33/1atH MOTYT OBITh COPMY;IHpO-
BAHEI KaK 3aJ1a4d OTBICKAHMS 3KCTPEMyMa HEKOTOpoH (GyAKIuMH mmH (yHKIMOHAna. B pesynnrare
paboT MHOTHX MATEMATHKOB HO HX PEIICHHIO CTAlI0 BO3MOXKHEIM TOBOPHTL O TEOPHUH IKCTPEMankb-
HEIX 337134,

3amayn NUCHUIIIHHEL
- HM3YYeHHE OCHOBHBIX IIPHEMOB H METOIOR PELICHHS ONTUMH3AIMOHHEIX 347184
- (opMHpOBaHHE HABBIKOB [IOCTPOCHHS ONTHMH3AIMOHHBIX Moelel, HanGolee omio OTBeYa-

I0IMKX TpebOBAHHAM IOCTABICHHOMN 3a/1a4H;
- H3YYCHHE CIOCOOOE peann3aii METOIO0B ONTHMHU3ALMH B BUJIe IIporpamm st DBM;
- IpHOOpeTeHHe HABLIKOB IIAHHPOBAHHS SKCIECPHMEHTOB H 06pabOTKH HX Pe3yiIhTATOB.

2. MECTO IRCIUIIJIMHEBI B CTPYKTYPE OIIOI BO

Hannas [ucHUIEAA OTHOCHTCH K GazoBoif wactn OTTOIN. Maydenune nanHOM [HCLIANIIU-
HbI IPOXOJIAT B 5-M ceMecTpe i BasHpyeTes Ha 3HAHUAX, IPHOOPETEHHLIX CTYAEHTaMH B paMKkax
KYpCOB MaTEMaTHYECKOrC aHajiu3a, anreOpel U reoMeTpud, AHG(PEpPCHUNEIBHBIX YpaBHEHHH,
YHCJIEHHEIX METOJIOB  JP.

Hauubiéi Kype obecneunBaeT JalbHeilee H3ydeHHe JUCHMITIHE «MaTeMaTHyeckoe Mo-
ACTHpPOBaHAEY, «TeOpHs UIp M MCCIIENOBAHME ONmepaluily U sBJseTCs 6a30BRIM JUIS H3YUCHHS
CIICIHANBHBIX JUCITHILIHH.

3HaHuA, [ONYYCHHEIE B PAMKAX M3yYEHHS JaHHOW AMCLMIIIMHLL, MOTYT GRITH IIpHMeHe-
HBI JUIs1 HAITHCAHKS BBITYCKHOH KBATHGUKALHOHHON paGoThl,

3. KOMIIETEHIIHHU OBYYAIOIUIEI'OCS, @POPMUPYEMBIE B PE3YJILTATE
OCBOEHMSI AUCITUITJIMHBI (MOTY JISI)
B peaynsrare ocBOeHHs MUCIMILTAHB! OOYUAIOLIANCS JOIDKEH OBAAJETD CIE/IYIOIIMMH KOMIC-

TEHITUSMHU:

- CIoco0HOCTB HCIONK30BATE (A30BBIC 3HAHWS €CTCCTBEHHBIX HAYK, MATCMATHKH o HHOPMATHKI,
OCHOBHEIC (DAKTHI, KOHLETIIMH, IPHHITHITEI TEOPHH, CBA3AHHBIX ¢ MPUKIANHON MaTEMaTHKON U Hil-
dopmarrkoit (OITK-1).

- CHOCOOHOCTb IIOHHMATh, COBEPIISHCTBOBATE H IIPHMERATH COBPEMEHHBIN MaTeMaTHUeCKUH aimia-
par (TIK-2).

B pesynbTare OCBOEHMS MUCIMILIMHE! CTYAEHT JIOJDKEH JSMOHCTPHPOBATE OCBOSHHE
YKa3aHHBIX KOMIETEHUMH [0 JECKPHITOPaM «3HAHWS, YMEHHs, BIaJCHHL), B COOTBETCTBHY
¢ TEMaTHYCCKUMH MOJY/LIMH AHCLHIUIMHEI, MPUMEHATH IIONYYSHHLIE 3HAIMS B TOCHENYIO-
meM 0OyYeHRH U NPOBHeCCHORANBHOM JeATeIbHOCTH;



1

2)

3)

3Harh: COBPEMEHHBIH MaTeMAaTHYECKHI AlIIapaT; COBPEMEHHBIE A3bIKH MPOrpaMMHIpOBa-
HHA U I3BIKHM 083 JaHHEBIX, ONEPAllMOHHEIE CHCTEMEL, 3JIEKTPOHHDIE OHOIHOTCKH U MAKETHI
IIPOTPaMM, CCTEBEIE TEXHOJIOTHH.

YMeTE: HCII0/hb30BaTh B HAYYHOM H NMO3HABATENLHOM JAESTENLHOCTH, 4 TAIOKE B COLUATD-
HO# cdepe mpodeccronansuEle HaBhIKM paGoThl ¢ HHGOPMAIMOHHEIME M KOMIILIOTED-
HBIMH TEXHOJIOTHAMH, IPHMCHATH IIHPOKUH CIEKTP METONOB pPas3iMuHbIX obsjacTeil
HayKH Iy paspaGoTKH M peaIM3allMM MMHTAIMOHHEIX MOIENeH; nprobperaTs HOBbIE
HayYHBIE U MPO(EeCCHOHAMLHbBIE 3HAHM, UCIONL3YSA COBPEMEHHEBIE 06PA30BATeNLHEIC U
HH(OPMAIIMOHHBIE TEXHONOTHY; Pa3paGaTHBaTh MATeMaTHYECKHe MONENH s TpeOye-
MBIX B HMHTALMOHHBIX MOJENAX pacyEToB; IIPHMCHATE B NPO(PECCHOHANBHON IesITe -
HOCTH COBPEMEHHBIC S3BIKH [IPOrPaMMMPOBAHHS U S3LIKH 0a3 JAHHBIX, OMEPAIlHONHbIE
CHCTEMEI, 3JIEKTPOHHEIE OMOMHOTEKH M IaKETEl IPOTPaMM, CETEBEIE TEXIIOIOTHH.
Bragets: HaBbIKaMu paGoTEl ¢ IEPCOHANBHBIM KOMITLIOTEPOM KaK CPEACTBOM 00paboTku
¥ aHanu3a HHGOPMALIHH; COBPEMEHHEBIMH S3EIKAMH IPOrPAMMMPOBAHMS IS peasTH3aiHy
HMHTAIHOHHALIX MOJCIEH.

4. CTPYKTYPA M COAEPKAHME JHCLIUILIVHBL (MO/IYJIST)

OB1as TpyA0eMKOCTE NUCIUILTMHEI COCTABISET 5 3a4eTHBIX eauuull, 180 uacos.

Bupanl yuebroii paboTsl, BritoYas
CaMOCTOSATENL YO paboTy CTy- Popmet Tekyiero
g HEHTOR O6znem yuebHOH | KOHTpONA ycriesa-
ol 3 ¥ TPYNOEMKOCTE (B yacax) paGosl, EMOSIH
Ne | Paznen (rema) g § 0 o o ¢ IPUMEHCHAEM (no nedeasny ce-
e | .| E. - N MHTEPaKTHBHLIX Mecmpd),
ol 3 S| 8= g = 28| & METONOB thopma npomesiy-
s | 2| E5|E8lS8 512 (B uacax / %) TOuHO
T = E ) é" g E& = aTTecTALHH
=g |2 (no cemecmpen)
| | Beepenne B
JAVCIIUILIHHY.
IlocTanoBka | 5| — 2 - - - 10 | - 1 (50%)
3agayy  om-
THMH3ALHH.
2 | Meronbl mu-
HHUMU3aLKNY
‘byHKH“ﬁ 5 Z 12 - 8 - |30 - 10 (50%) PeliTitnr-kontpons |
OOHOH mnepe-
MEHHOIH,
3 | Meronnt Mu-
HUMU3ALMH
byHKLMi
MHOTHX ITe-
PEeMeHHEIX. ) HTUET-
A 5 ; ) ) 10 ) 50 1 - 12 (37%) Pewmnrz ’KSOHTPOJ][,
BBITYKIOTO
aHannza. JB-
PHCTHHECKHE
METOLKI.
Bcero 5| 18 | 36 - 18 - | 90 23 (42%) IKk3aMeH 36

COJAEPXAHUE TUCITAILJIVNHEBI




JEKIIU N
Jlexmuas 1. Beenenwe. ITocTaHOBKA 381290 ONTHMA3ALHH, Kiaccmbukaiys 3anad MmaTeMaTHye-

CKOTO NIPOrpaMMHpOBaHs (2 Jaca).

Jlexnnsn 2. MeTons! MUHEMHE3ANMY QYHRKIMI OHOM TepeMerHON. KilaccHueckuit Metor. Me-
TOJbI JMXOTOMHH, 30JI0TOTO CEYeHHA (4 gaca).

Jexuns 3. Metons! MuanMimanuy GyRKuui onHoM mepeMeHHON. MeToa ToMaHBIX (4 gaca).
Jexnus 4. MeTons MEHRMH3a1MY QYHKIMI 0HOM MepeMeHHOH. Brmyxuele Qyuxmun. MeToj
KacaTeIbHEIX (4 yaca).

Jexnmsa 5. Merons! MunaMm3anuy GyHKOR MHOTHX [epeMeHHEIX. I10CTAHOBKA 3aaHH. 3ana-
4a Ha GesycnoBHbH oakcTpemyM. Knaccrueckuit mero (4 waca).

Jexumst 6. MeTons! MUBMMHA3AIEH (YHKIH MHOTHX nepeMeHHEIX. MeTon MHOMKHTENE! Jla-
rpamxa (4 1aca).

Jlexnus 7. 3a0a9K BEIMYKIIOro OporpaMMupoRanns., Cemiopas TOHKa. Teopemer Kyna-Takkepa

(4 uaca),

Jlexmusn 8. UnceHnble METOAB! MHHUMH3AITHH DYHKIMHA MHOTHX nepeMeHIbIX. MeTox cnyuaii-
HOTO noucka. ['paxuentheie MeTomer. Metoa Hitorona (4 wacos).

Jlexnus 9. YncneHHs1e METOIB MUHHMH2aIMH (YHKIHH MHOTHX nepeMeHHBIX. MeTon mokoop-
AMHATHOTO crycka. Metox muosxureneit Jlarpamxa. Meron mrpadusix (pyHKuui {4 uaca).
Jlexknua 10. Oppucrrdeckue meronsl, ['eneTHueckye anropuTMel. MypaBeHHBIH anroputs (2
qaca).

JIABOPATOPHBIE 3AHSATUST
JaGoparepuas pa6ora Nel. MeTop: MEHRMHU3AIHE dysxoui onmoii nepemennoii. Meron -
XOTOMHH, METOZ 30JI0TOro ceuenus (4 yaca),
JlaGoparopnas pa6ora Ne3. MeToas: MEEAMU3AIHH (yuxumit onHoM nepementoit, Merox no-
MaHsIX (2 yaca).
JlaGopaTopuas paGora Ne3. MeToAB MHHEMH3AIIHH (ynxuuit ogHol nepementoi. Meton ka-
CaTenbHBIX (2 Jaca),
Jlaboparepnas pa6ora Ned. Merosl MUHEMWA3AHH byHxumit MHOrHX mepemennnix. pa-
EHTHBIE METONTE (4 4aca).
JlabGopaTtopras paGora NeS. UncieHHEIe METOIB MEHUMH3AIHH (yuxmmit MEOrEX nepeMeH-
HEIX. MeTOA OKOOPIHHATHOrO cHycka (2 Jaca).
JlabopaTopnan paGora Ne6. UucneHHEIE METONE MUHIMHU3AIHH (byHkuME MHOTEX HepeMeH-
HbIX. MeTox wrpaduex dynximit (4 yaca).

3. OBPA3OBATEJLHBIE TEXHOJOI'UH
A jocTHIKEHMS NIaHAPYEMBIX Pe3yIIETATOB OCBOSHHS JUCIHILIAHI HCIIOMNB3YIOTCH
CIEAYIOIHE 00pazoBaTENbHEIE TEXHOIOTHH:
- MH(OPMAIMOHHO-PA3BHBAIOMHE TEXHONOTHH,
" PasBHBAIOLIME IPOOIEMHO-OPHCHTHPOBAHHEIE TEXHOIOTHY;
- JHYHOCTHO OPHEHTHPOBAHHEIE TCXHOIOTHH OOYYEHMS.

Jlaboparoprsie
Metonm Jlexmus patop CPC
3aHITHA
Merton IT -+ + -+
Pabora B xoMaHze +




Case-study

Ipobnemuoe o6yuenue +

KonrekctHoe 06yuenne

Obyuenue Ha ocHOBe
OlIIbITA

+ [+ +] +
+

Hupusupyansaoe o6y-
qeHHe

Mexaucuunnunaproe
obyJeHue

Onepesxaronias camo-
cToATensRas paboTa

B pamkax H3ydeHHs NHCLHIIIMHBI BO3MOXKHO NPHMEHEHHE [IHPOKO CIIeKTpa obpasosa-
TEBHBIX TEXHOJIOTHIl! JIEKIHOHHO-CCMUHAPCKAs CHCTEMA 00y4enus (TpajUIMOHHEIE JICKIHOH-
HBIe M Tab0paTopHEIe 3aHATHA); case-study; MeTox IPOEKTOB; 00yYeHHE B MAIBIX IPYITIAX; Ma-
CTCP-IIIACCE]; IPUMEHEHHE MYNBTHMEIMA TCXHONOrHY (NPOBENCHHE JNEKIHOHHEIX 3AHSTHE ¢
NPHMEHCHICM KOMIbBIOTEPHEIX IIPE3CHTAUMN M AEMOHCTPAHOHHEIX POJIMKOB ¢ IIOMOINUBIO ITpo-
ekropa mmi 3BM); TexHonorus pasBuTHs KPHTA4ECKOTO MBIINEHHS; WHOOPMALHOHHO-
KOMMYHUKAUHOHHEIE TEXHONOIHMY (IpHMEHEHHE AHMOPMALMOHHBIX TEXHOIOTHH AN MOHHTO-
PHHIa TEKYINCH yCIIeBaeMOCTY CTYAEHTOB H KOHTPOIIA 3HAHMIA),

6. OMEHOYHBIE CPEJCTBA AJISI TEKYILEIO KOHTPOJIS YCHEBAEMOCTH,
IPOMEXYTOYHOMN ATTECTAIIMU IO UTOI'AM OCBOEHMS JHUCIH-
IUIMHBI X YIEBHO-METOHYECKOE OBECIIEYEHUE CAMOCTOSI TED-
HOH PAROTHI CTYAEHTOB

TEKVYIIHANA KOHTPOJIb
TeKyII.IHM KOHTpOJICM ycneBaeMOC'm SABJIACTCH ,Z[GﬁCTBYIOHIEUI B YHHBepCHTeTe CHCT¢Ma
PEHTHHT-KOHTPOJIA.

Konrpoasnsie Bonpock! k peliTaHTr-KOHTpOII0 Nel
TlocTpouTs MHHHMU3HPYIOMYIO OCIEN0BATEIEHOCTE Ans Gynxuun J(u) = arctg(u).
2. Haiitu mEOX)ecTBo U’ Beex Touex MUHHMYMa [UIst QYHKIHA J(1):

J(u) = {

—

[u2 - ll,u #1,
Lu=1.
3. Ilycts bynknus Ju)=||[+’-1)-1]-1 . Hatftu Bee nokanbnEle MUHMMYMET RaHEOH GyHKIHT 1
OTBETHTH Ha BONPOC: HA KAKAX OTPE3KAX OHA ABJIACTCH YHEMOIATBHOLH.
4,  Pemmts: J(u)=sin3(u)+cos3(u) —>extr. ue [0; 2x].
1 -1
5. Pemmts: J(u)= [1+e J
0, u=0.

6. Ilpupectu mpumep $pyHKIMI, YAOBIICTBOPSIOMMX ycnoBuio JIummmia, Ho He SBITOmuxcs
YHUMOZANEHOM (He MeHee Tpex dynkiuii). OtBeTHTH Ha BOIIPOC: YHOBJIETBOPAET /I YCI0-
BuAM Jlummana Gymkous yraMozansHas Ha OTpe3Ke. YTBEpKAECHHE JOKA3ATD.

uZ 0
’ >extr, ucR.
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18.
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20.

21.

22.
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24,

25.

PaccMOTpeTs nepBrie mecTs Waros MeTOa JIOMAaHbIX nts QyHKOuK J(u)=|[1’-1|-] l1a or-
peake /[-2; 2] upu Vu, &[-2;2].

Haiits o6nacts BemyKiOCTH (yHKIMK J(u)=sin(u)+sin(2u).

2expe )

Penruts: J(u) = (x+y+1)_(x —>extr. u=(x,y)e E?

Pemmrs: J(u) = xy*2* (1 —x=2y-3z)—extr, u=(x,y,z)c E°.
3
Pemuts: J(u)=x—smin, uel, U-z{u:(x,y) eE :y-xt= O,xEO}.

Pemmute: J)=x —»extr, ucl, U = {u =(x,y)eE>:x" +y" = 0} «TIE P H § HATYPAIIBHLIC
YHCITA.

Ilpn xaxux a, b u ¢ Pysxuws J(u)=ax2+2bxy+cy‘?, Oynetr BbImykna, Bormyra?
u=(x,y)e E>.

Halith obnacty  Bemykioctu bynxunit:  Ju)=sinfx+y+z), Ju)=sin(’ +y2+27),
u=(x,y,z)e E>,

[TpaBecty mpumep kKoppekTHO c(popMyIpOBAHHOM MPHITAIIION 3amauu OITHMH3AIHH, ¢
HaJIMIMeM HE MeHee NBYX OIpaHHYeHMH. YKasaTh K KakoMy Kaccy W THIY OTIIOCHTCH
chopMynHpoBanHas 3anaya.

o * f
Haiitn mMuoxectso U — Bcex Touex MHHEMyMa (QyHKmu J(u) =sm[7rexp(—ug)], Ha

YHHBEpCATBHOM MHOXKecTBe U/ = R, IlocTponTs MERHMUSHPYIOIIME 10CAEN0BATE HLHOCTH
£
it J(u), KoTopas cXomuTes K MHOXeCTBY U/ | He cxoamTes.

L

HaiiTi MHOXECTBO U ~ BCEX TOUEK MHHHMYMA (hyrik-
maH J (1) = 1-cos l:ﬂ,’ exp (—uz —In %)J » Ha YHHBEpCaTbHOM Muoxectee U/ = R’ Iocrpo-

HTb MUHUMH3MPYXOIMHE TIOCTENOBATENbHOCTH I J(14), KOTOPAsS CXOMHTCH K MIIOKECTRY
U" u He cxommes.
BoiBecTH GOpMyITy /15 BEMHCIEHHS TIONOKEHAS TOUCK 30JI0TOTO CeUEHHs OTPe3Ka [¢, b].
BRIACHHTEL Ha KAaKUX OTpesxax $yHxus J(u) aBiseTcs yHEMOnANbLHOM !

JW)=au’ +bu+c,J(u) =, N, T () = ", J () = cos(u), J (u) = sh(u) .
BrrsicHETE Ha Kakux oTpeskax yHKIms J(u) ABNsETCE YHUMOAANBHOIL:

J@) = au® + bu + ¢, J(u)= 1/]u],.](u) =e™,J(u) =sin(u),J(u) = ch(u).

Ouennts nocrosunyio Junmuuna L ans dyuxmua J () = —u’ + 20 +54—2 ua oTpeske |-
2, 3].
Ouenmth nocrogunyro Mumuema L s (yrrman J(u) = 21 + 64 - 14 +10 ua oTpeske [-

2, 31.
1¥] Y] *
Haitte rnoGansuemii murmMyM dyaxm J* mo METOZY MOCIeNOBATEIILHOTO nepebopa s

bynxkumn J(u) J () = - +2u” +5u—~2 ua otpesxe [-2, 3].

Hatiter rio6anbusii Munmumym dbyaxnue J mo METOLy MOCIENOBATENLHOTO TIepeBopa st
bynxmmn J () = 20" +6u* —u +10 Ha otpeske [-2, 3].

Haiftu Touky maxcumyma dynkimn (£ (x) — max ) f (x) =2x, +4x, —x! -~ 2x? npu orpa-
X +2x,<8

HHYCHHAX .
2%, —x, <12



26.

27.

28.

29.

Halitu Touky makcumyma dymxmmu ( f(x) — max ) f(x)=x +4x, +xx, ~2x] — 2x; npu
x +2x, <12

OTPAHMICHHAX .
3, +x, <15

Haiiti Touky maxcamyma ¢ynxuuu ( f(x) — max ) F(x)=—=x}-x} +x +8x, npu orpanu-

+x, <7
wemmsax {1 P
X, <5
Hatitu Touky maxcumyma dymiuem (f(x) — max ) f(x) = —2x, + 8x, —x} —x} mpu orpa-
X +2x, <12
HUYEHHAX :
—X +x, 28
Haittn Touxy maxcumyma dymxmun { f(x) - max ) f(x) = (x, —3)2 +(x, —4)2 TpH orpa-

3x, +2x, 27

HUYEHHSX
10x, —x, <8

Konrpoanusie sonpocs! k peHTRRr-KOHTp OO Ne2

1. HaifTn Bce TOUKY JTOKATBEHOrO 6€3yCIOBHOTO MHHAMYMa Y CHEAYIOLIHX (PYHKIMH.

L flxnxz) = (e +xa— 1)+ x;~ 25

flerxa) = (x1—x2+ 1)+ (%) + x5~ 1)%

flenxz) = (e +xz + 27 —x%

Soenxa) = (x1—2x° + 1P + %y

foenxg) = (e +x + D? +xf —x

fxenxz) = (xif —x2 + 47 +x%

Snxy) = (ef + 2% + 1)? — 4x

JGnxz) = (1 + %2+ 3)2 —x; + 2xy;

Sflenxaxsy) = (1 + 20— x3” + (v +x3)° + (63— 5)%
10, fixxax3) = (51— 2x2)° + (53— 259 + (e3 - 4)%

11, feerxaxs) = (k1= 2x2)° + (o2 = 2x3)7 + (x3— 26 + (os — 1%
12. e, x2%3) = (1 + 262 + dx3)° + (xp—x2 + D2 + (rs + x3— 1)
13, fenxs) =x7° + 2x7° + Xxa + 2x; — x5

14, flx1,x3) = 227 —x7 + 3xpea—x; + i

15, fixnx) =x7 + 5x7 = 8xpxz—x) + dxl

16. fixpxy) = ]0x12 —x;j + xpxs + x22,'

17, fix;x3) = x13 + x12 — XX+ x; + xzz;

18 flxnxg) = x1(5/3% —x1— 1) + x2(2%; + x7);

19, flenxz) =xi(—x7° +x; + 4) + x2(2x; + x3);

20. flxnxy) = Sxi(xf +x, — 1) + 3xa(x; + x3);

21 flenxg) = 2x(x” + 2x; — 3/2) + 2xa(-x1 + x3);

AS I T~ T S L O VR O



22. flxix3) = xi(= %7 + 5x3) + dxafes + 2xy);
23, fenxg) = 2x1(2x” + xp— 1) + 2xa(k; —x2);
24 flenxy) =x3(1 —x) + 6x;) — xa(x; + x2).
2. PemuTh CIEAYIOMAE 3aJa4H HA YCIOBHEIN MUHHMYM.
I (x; +x2— ])2 + (2x; —x; + 1)2 = min; x;—x; = 1.
(cr + 2x— 1) + (ertxg)’ — min; x;+ x5 =1,
(x; + 3x;— 6)2 +x; > min x;—x = 0.
(x1-%2+ 1)? x5 > min; 2x; +x; = 2.
x; + x3 = min; 2x12 + x;z =4
2x; + x; = min; 2x12 + x22 =4
x; = min, (x; + x2)2 + x12 L

. 2
X;— Xy = min, x;z +x7 =1

BN B L oA W N

x7 + Xx; — min; x;z +x7 =1
10. x;z + xg‘? —> min; 2x12 + xg‘? =4
11 x7° + 225 > min; x? +x° = 4
12, x;z + 2x) — min, Zx,-2 + x22 =4,
13. (=% + x3— 1)*+x%5 S min; x; + x5 +x3 = 1.
14. (x;— 2x2)° + (2 + x3)2— min; x; + x; +x3= 1.
I5. (xytx; +x3— J)2+(x; —x2)2 = min; xp +x;—x3 = 1.
16. (x; ~x3)2 + (x; +x3)2 = min Xy +x3 = 4.
17. (x1—x2 + x5+ 1) > min; x; + x+x3 = 1, X3 — x5 — x3=2.
18 (x1 +x3)° + (v + x2)° > min; x;+ 2x3 = 4, x5+ 2x3 = 6,
19, (x; + 2x7 + 3x3 + 4)2 —=>min, xr+xz;+x3=1 3x;+2x;+x3 = 0.
20. x; + 2x; + 3x3 = min; x;2 + 2x32 + x32 =],
21 xp—x; + x3 > min; x12 + JCZZ—'XJ = .
22.x; +x3 + x3 = min; x12 +x7+x3=1
23 x12 + x7 + x3 — min; x;‘? +2x; +x3=1.
24. x12 + x;z — min, x; +x; - x32 =]
3. HaiiTit Bce TOUKH JIOKAJIBHOTO YCIOBHOIO MEHMMYMA ¥ CJIE/IYIOLIHX (YHKIHE TTPH HaHIHH
OrpaHHUCHUS x>0,
1 fxnxy) = (xr+x2— 1% +x3— 2x3;
2. flxpxy) = (xi—x2 + ])2 +(x; + x5 - 1)2,'
3. fixpxy) = e’ +x2+ 2P —xi
4. flenxy) = (e1— 2% + 17 +xp;



. Jlenxy) = (3612 +x7 + J)z + x12~x22

6. flenxd) = (ef —x + 47 +x7%

7. flenxy) = (xiF + 20+ 17 — 43

8. fxnxy) = (e +x2+ 3% —x; + 2xy,

9. flenxaxs) = (xr + 2x3—x3)° + (er +x2)° + (x3—3)%

10. flxrxax3) = (61— 2x2)° + (k2 — 2x3)° + (x5 — 4%

11 flxnxax3) = (1 — 2x9)° + (x2— 2x3)° + (es— 20 + (¢ — 1)
12, flxn,xax3) = (%1 + 20z + 4xg) + (e —x2 + 17 + e+ x5 1)
13 flx1x3) = x13 + 2x;2 + xpx0 + 2x; —JC22,'

14, fx1,x3) = 2x;3—x12 + 3xpx—x; + 4x22,'

15, fenxz) = x° + 5% — 8xix; —x; + 4dx5;

16. fenxz) = 10x7° —xp° + x5 + x5°;

17 foenxs) = %7 +x/2 —xxa + x5 + x7:

18, fer,xz) = x1(3/3%° —x1— 1) + x2(2%; + x3);

19. flxnx2) = xif=xi + x1 + 4) + x2(2x, + x3);

20. flxrx2) = Sxi(xi” + X1 1) + 3x2(x; + x3);

21 fxrx2) = 2%,0x)” + 2% — 3/2) + 2xaf-x1 + x2);

22, fix1x2) = xif—x)2 + Sxz) + dxa(x; + 2xy);

23. flxsxz) = 2xa(2%)° + x1— 1) + 2xa(x; — x);

24, fix1,x2) = x1(1 —x% + 6x)) — xax; + x3).

4. Pemmts cnemyroumde 3afauf Ha YCIOBHBIH MYHEMYM 3aMEHSA OrpaHHYeHHe THNA «=) Ha

Ln

OTPaHHYCHHE THIIA « <.
L (x;+x—1)7 + (2x; —x7 + 1)3 — min, x;—x; = 1.
(x; + 2x;— 1)2 + ()C;+)C2)2 — min; x;Fx; =1
(1 3%2~ 6)° + x; = min; x;—x, = 0.

(c1—x2+ 17 —x2 > min; 20 + x, = 2.

2

3

4

. a2 2 _

3. xptx;=omin 2x° + xS =4
" z v) _

6. 2x;+x; > min: 2x;° +x°5 =4

7. x; = min; (x; +x2)2 +x;2 1

8 x;—-x; > min; x;z +x22 = /.

1 x;z + X = min; xf + x22 =1

10. x;z + x22 — min; 2x12 + x22 =4

11 sz + 2JC22 —> min, x;2 +JC22 =4

i2 x;2 + 2x22 — min; 2x)° + x22 =4,

13. (x;—xg + x3 ])2+x22 —>min; x; +x3 +x3 = 1.



14. (x;— 2x5)° + (e2 + x3)° > min; x; + X2 +x3=1

15 (x; + x> +JC3—1)2+(JCJ —x3)2 = min x; +x;—x3 =1,

16, (x1—x3)° + (1 + x3)° — min x; + X3 =4

17. (x;—x; +x3 + 1)2 —>min, xp v x;+tx3=1,x; -x;—x3=2.

18 (x; +x3)° + (x; + x2)” Smin; x) + 2x5 = 4, x3 + 2x3 = 6.

19, (x; + 2x2+ 3x3 + 4 > min; x; + X2+ x5=1, 3%, + 2xs + x5 = 0,
20. %1 + 2x3 + 3x3 = min; x;2 + 2x2‘? +xi =1

21 x;~x3 + x3 > min, x12 +x22—x3 =1

22. x; + x5 + x3 —> min; x;2 +x;+x3=1

23. JC]2 +x; +x3 > min; JC]2 + 2x; +x3 = 1,

24 x12 +x22 — min, x; + x +JC32 = 1.

Konrponsubte sonpocst k peiirunr-konrposmo Ne3
Ouenka 1o pefiTHHTr-KoHTPOITI0 No3 (hopMUPYETCS IO HTOTAM BBITONHEHHS 3aUIHT Jia-
60paTOPHEIX PaboT IpH OTBETE Ha LOIONHHTENLHbIE Bonpockr. TeMul Jabopatopinix paGor:

- Merox guxoTomun.
- Meron 3omoToro cevernus,
Mertot toMaHEIX.
- Merox xacarenpHEIX.
- Merox MHOXHATeNEH Jlarpamxa.
- DpapnenTrent MeTon Hamckopeiimero CIIyCKa.
- Meron ycnoBHoro rpagmenta.
MeTox 10KOOpAMHATHOTO CITyCcKa.
- Merox mrpadasx ¢yrkimii.

Bonpoce! k 3x3ameny
Maremarnueckas NOCTAHOBKA 38/1a9K ONTHMH3ALNH. Knaccubuxauus sagayu onTuMusaniy,

OCHOBHEIE ONpeNieNeRys METOAOB OnTHMU3ammy. IloCTaHOBK: 3a0a4Yd OIITHMUBANHYT IS
dbyHKUMIH onHON NepeMerHOM. Kinaccuuecknit MeToL.

Munnvusanus Gpyskumii oauoit nepemerHoM. Metox nesenns oTpeska nomomam (Jluxoromun).
Munumusanna Gyrxmmi onHox nepeMeHHON. CuMMeTpuYHBIE MeTobL. MeTon ®udonatum.
MunrMusanus  Gymkumit onHol mepemermoii, CuMMmeTpranble MeToanl. Meron 305m0Toro
CEYeHHd.

Munumuzanus dyskomit onHoit mepemermoi. JIMIMIIEBOCTS dyaxuua. Ouenkxa KOHCTAHTHI
Jummmumna.,

MuHMMH3AnES GYHKIOHE  OHOIM nepeMeHnoi. Meton snomanpix. Omucammie ANTOPHTMA,
HucnenHas peannsanys METOIa JTOMAHBIX.

MuraMusanus QYHKOHHA 0xHOM mepeMennoi, MeTol ToMaHbIX. Teopema 0 cxomumocTu MeTola
JIOMaHBIX,

Muuavusanus  QyHxmmi  ogmoi nepeMeHHoH. Metonrt nepeSopa. MeToapl MaccHBHOTO u
IOCTIEIOBATENRHOTO Iepebopa.

Bemyxnbie Gysximu oxmol mepemenHo#t. Heobxommmoe u JOCTaTOMHOE YCJIOBHE BEITYKIOCTH
(kpHETEpHiT BENTYKIIOCTH),



Brimyknple ¢Gynkouw opHo¥ mepemenHoif. Teopembl O HENPEPLIBHOCTH, IVIAHKOCTH
JHIIIEBOCTH BEITYKIOH QYHKITHH,

Bruryxisle ¢yuxnmm ofgHoH TepemenHo#. Teopema o kacareisHon. ClecTBue TEOpEeMbI 0
KacaTcIBHOH.

Bemykieie GyRKIMA 0RO nepeMenHoit. TeopeMa 0 MUHMMyMe BBIIYKIIOH (DYHKITHH,
Bruryxaete Qynxipu ofHOH mepemennol. CBoHCTBA BBITYKIILIX ynxuni. Heobxoaumpie u
JAOCTATOYHBIC YCIIOBUS BEILYKIIOCTH.

MunuMusarmsa Gynknuit omHolf nepemenHOM. MeTox KacaTeneHmX. OmucaHHe ANrOpHTMA.
Teopema o cXo0AUMOCTH METOA KACATEIBHEIX.

IMocranorka JSaAauM  ONTHMHM3anuy Ui QyHKIME MIOTHX lepeMeHHBIX. OCHOBHBIE
onpezeneHns. TeopeME! 0 CyIecTBOBAHHH MHHEMyMa (QYHKIIME MHOTHX TEPEMEHHBIX.
Krnaccuuecknit MeTof pelIeHHA 338494 YCIOBHOM 1 Ge3yCIOBHON ONTHMU3AIMY U1S (hyuKiui
MHOTHX IEPCMEHHEIX.

Merozn MHOXHTenEH Jlarpanixa onTHMH3AINK QYHKIMH MHOMHX HEPEMEHHEIX,

Brinmyxneie MrOXKecTBa. OCHOBIEIE ONpPEe/IeH s H CBONCTRA,

Beinyxisie pyHximn Maorux nepeMeHisix. Teopema 0 MUHHMYMe BEIITYKIIOH (byHKLHH,
Brimykible yHKIMH MHOTHX IepeMEeHHBIX. KpuTepuii BEITYKIOCTH.

Brmyxibie GynKimn MHOrEX nepeMennbx. Kpurepuit ontumansnocty,

Beiryxnele ¢yHknmM MeOrMX nepemenHelX, CBoicTBa BRINYKIBIX  (DYHKIMA  MHOTHX
IEPEMEHHEIX.

IIpoexmus TOUKH Ha MHOMKECTRO.

3anaya BRIIYKJIOTO POrpaMMHpoBanEd, CemoBas TouKa (ynxupn JTarpamka. Heo6xonumlii
¥ JOCTATOYHLIH IPHU3HAK CEUTOBOM TOYKH,

3anava BBITYKNOro IPOrPaMMUPOBAHHS. B3aHMOCRA3b ¢ PEIICHNS ¢ Ce/LTOBOH TOUKOIL,

3apa4a BEOTYKIIOrO IporpaMMupoBanus. Teopemsr Kyna-Takkepa.

YHCIeHHBIC METObl ONTHMHE3ALMA QYHKIMI MHOTHX HepeMeHHbIX. OBmas miues IpajiHelTHRIX
MeTof0B. CnocoGEI BHIOOpA 11ara METoHa.

JHCICHHBIE METOAR ONTHMH3ALEH (GYHKIHH MHOTHX [EpeMEHHEIX. I'pamuenTrBll  Meron
HauckopeHmero cmoycka. 'eoMeTpuyeckuii cMbICT.

YUHCTEHHBIE METONBI ONTHMM3AIMA (DYHKIHH MHOTMX nepemeHNnbIX. Meroa  npoexuuit
rpaguenTa. I'eoMeTpUTECKHI CMBICT,

YHCHeHHDbIE - METOAB! ONTHMH3ANMH (YHKIHUM MHOTHX nepeMeHnkIX. Merog  yclioBHOI'O
rpaguedTa. [ 'eoMeTpHYeCKuil CMBICI.

Urcnensle MeTONB! ONTUMHU3ANUH QYHKIMH MHOTHX epeMeHHbIX. Meroxn HpioToma.
HucneHHEIe METOME! ONTHMHU3AMMH (GYHKIME MHOTHX NepeMeHHEX. MeTox TIOKOOPAHHATIIONO
cnycka. Teopema o cXoquMocTH METOAA NOKOODAMHATHOIO CIIyCKA.

HuCneHHBIE METOMB! ONTHME3ALMH (YHKUMH MHOTMX nepeMeniubix. MeTol MHOKHTeeil
Jlarpanxa.

UncnenHsle METONR! ONTUMM3AUMA (YHKIMH MHOTHX nepeMcHURIX. Meton uwrrpadiinix
dbysxmmit. Onrcanye anropuT™a.

UMCTIeHHEIE METOXB! ONTHMH3aUuK (QYHKOMH MHOTHX MepeMeHHBIX. CXOIHMOCTH MeToj1a
mTpadHEIX hyHKIHI,

UHCIICHHEIE METOJbl ONTHMM3auHd (YHKIWE MHOTHX IepeMeHHBIX. MeToms! Clyqainoro
TIOHCKa.

YuCIeHHBIC METOMB! ONTHMU3AIMH (GYHKIME MHOTHX IepeMeHHEBIX. OBPHCTHYECKME METOJbL.
['eneTsrgeckue anropurMel, KOMIOHEHTE! T€HETHYECKOTO ANropuTMa.



QHCIeHHBIE METOAR! ONTHMM3AMK (BYHKIMH MHOTHX IIEPEMEHHBIX, IBPHCTHUYECKHE METODI.
lenetnueckue anropuT™el. OUepaTopsl TEHETHIECKOTO AJITOPHTMA.

UnCIeHHbIE METOABI ONTHMH3ALMH (BYHKIMH MHOIHX MEPEMEHHEIX. DBPHCTHYECKHE METOIbL.
I'ecnernaeckue anropuTMel, HacTpoiika apaMeTpos reHeTHIeCKOro arOpHTMA.

Bonpockl 115 npoBepKH caMocTOATENABNON PAGOTHI
1. JTaiite ompeeneHne YHUMOANBHOM (hYHKIMH.
2. Kakum o6pa3oM B METONle AMXOTOMAW TapaHTHPYETCS IIONAJAHHE TOUKH MHHHMYMa i+ B

OTpPE30K [ak, bk] npu mobom k£ > 07

3. Uem oTnH9aeTCsA METOX AMXOTOMHH OT METO/IA 30JIOTOIO CEUEHHS?

4. Tloyemy B METOZE 3010TOrO CEUEHHS, HAUMHAS CO BTOPOM HTEpalH, HeoGXOIHMO BLIUMC-
JATh TOJBKO OJUH pa3 3HaueHue Gpyakimu J (u) BMECTO ABYX B METOJIEC JTUXOTOMUH?

5. Kakoit u3 paccMOTpeHHBIX B 1a6opaToproi paboTe METOIOE CXOaHTCS GLICTpee U nouesy?

6. Jlaiite onpeneneHue NUIIHIEBOH QYHKITHHE.

7. l'eomeTprdcckas MHTEPIPETALMS MMIIMIEBOCTH DYHKIMY.

8. Byner M JoMaHHas TMHHA, ONy4aeMast IIPH IIOMOIIH METONA JIOMAHHBIX, IEPECEKATh rpa-
bux pymxyn J (u) H II0YeMy.

9. K ueMy MOXeT IIPHBECTH 3aHIKEHHAS OLCHKA KOHCTAHTE! JIunmnug u IroueMy?

10. Malire onpeneneHue BEYKION QYHKITHH,

11, T'eoMeTpuYecKas WHTEPIPETALVA BEITYKIIOH (hyHKITHA.

12, Besikast i «THIIIIATEBA» (GYHKIHS ABIAETCA BLITYKIOH, H HAOOGOPOT, BCsKas i BLITYKIAs
(DYHKUMS ABNSETCS WIANIUHUNEBOH» U moueMmy?

13. Kakum obpazoM onpepenaercs Touka “k+1 pocne DOCTPOSHHUS TOMAHIOFH Ek (u) B METOJIC
KacaTenbHBIX?

14, JTalite onpenenenue rpagiuenta GpyHKIHH.

15. B xaxy1o cTopoHy HalpaBIeH BEKTOD IpafHeHTa.

16. Uem oTmuuaeTcss METOZ YCIOBHOTO IPaAHEHTa OT METOLA Hauckopeimero crycka? s ka-
KOr0 KJlacca 3a71ad UCTIONb3yETCH METO]| YCIOBHOIO IpanHenTa?

17. NaiiTe onpeneneHus B5yKIOro MHOMKECTRA.,

18. JloxkasxcuTe, UTO OTPE3OK ABJISETCS BEITYKIIBIM MHOXKECTBOM.

19. Uto Takoe BerroMOraTenbHOe IPHOIIKEHHE B MCTOAE YCIOBHOTO I'PAMENTa | JUIS HEr0 010
HCIONB3yeTCa?

20. Tlouemy k+1 mpubmmiende, moiydaemoe o GopMylIe MeTozma YCIIOBHOI'O TpajileHTa. He
BEIXOJIMT 34 IIPEEIIB] BBUTYKIOro MEoxecTea U ?

21. Onuimmre HOEI0 METOAA IOKOOPAMHATHOTO CITCKA.

22. TeomeTpryeckuit CMBICI METO/A IOKOODAMHATHOTO CITYCKA.

23, Ilpusenute dopmymy nepebopa KOOPAMHATHLIX HATIPABIICHHII,

24. Yo HA3BIBAXOT yAAYHOMN HTepanueii?

25. B kaxux caydasx BLITOIHSETCs Apobiesue mara?

26. KakoBO yCIOBHE CXOMUMOCTH MeTona?

27. Majite XapakTepHUCTUKY METOMA IOKOOPIHHATHOLO CIycKa B CP4BHEHHMH C I'PaIHCHTHLIMH
METOJJaMH.

28. TlpuBeUTe NPEHMYITECTRA M HEAOCTATKA METOMA TIOKOOPXHHATHOTO CIIycKa.

29. OmmuvTe HACHO METOAA IITPA(HEIX QYHKITHI,

30. Maiite onpenenenve wrpadHoii GpyHKINH,

31. IlpuBennTe nipuMeps! ITpadhHbIX GyHKIAN?

32. KakuM 06pa3oM pelnacTest BCIIOMOTaTENbHAS 3818493 B METO/IE mwrpadubx (YHKIHYE, Kakofi
cnocob IprMeHeH B JAaHHOH paGoTe?

33. KakoBo yclnoBHE CXOMUMOCTH METOHA?



34. Jlalite XapaKTepHCTHKY MeTOAa IITPadHbIX GYHKIMI B CpaBHEHAH ¢ paHee paccMOTPCHHbI-

MH METQJIaMU,

35. llpueenuTe NpEeMMYIMECTBA ¥ HEXOCTATKE METOMA INTPA(HBIX pyHsKImiL.

OBBEM CPC U PACIIPEJIEJTEHUE 10 BUJIAM VYEEBHBIX PABOT B UACAX

Bun CPC Konuueetso yacon

PaGota ¢ neXKIIHOHHRIM MaTepHAIIOM, caMo-

CTOATEILHOE H3YYCHHE OTACIBLHEIX TEM JTHC-

[TUILTHHEL, TOMCK ¥ 0030p THTEpaTypEl H 3MeX- 30

TPOHHBIX HCTOYHHKOB; YTCHHE M H3YYEHHE
uebHKKa U y4eOHEIX 10COOUI.

1IoTOTOBKA K IPOBEPOYHEIM paBoTam 20

BrinonaeHne 1OMAIIHKX 32aHKH, TOATOTOB- 40
Ka K J1abopaTopHbIM 3aHATHAM

Hroro 90

7. YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOL OBECIIEYEHUE
AUCITHILINHBL (MO Y JIST)

a) OCHOBHAs THTEPATYpA:

1.

(98]

MeTonE! ONTHMM3AHA ¥ TEOPHH YIPaBIEEMS: METOIMYCCKHE YKa3aHHA K CaMOCTOATENLIOlL
paborte no mucuuIEEAaM «MeTOE! ONTHMH3AIHEY, «MaTeMaTHYECKUe MCTOE] TEOPHH YIpaR-
JIEHHA» — DNEKTPOH. TeKCTOBBIE JaHHbIE.— JIHITernK: JIumerKmii rOCYAAPCTBCHHBIN TCXAHYECKH T
yeusepcurer, 9bC ACB, 2013.— 18 ¢.

Cecnasun A.M. UccnenoBanue onepanuit ¥ METOIE! OTITHMH3AIMY: yuebnoe nocobue/ Cecira-
BuH AU, CecnaBuna E.A—~ DiexTpoH. TeKCTOBbIE mamupie— M.: YyebHo-MeToIMuec KT
LIgHTp [0 00pa30BAHHIO HA XKENE3HONOPOKHOM TpaHcHopre, 2015.— 200 c.

Kasanckas O.B. Mogmens ¥ METOIB! ONITHMH3AIHH. [paxTuxym: ydeGroe mocobue/ Kasanckas
O.B., IOu CI'., Anscora Q.K.— DIeKTPOH. TEKCTOBBIE AAHTIRIE.— Honocubupek: Hosocubup-
CKHH rOCYNAapCTBEHHEIN TeXHUYECKMI YHEBEpeuTeT, 2012.— 204 ¢.

ArteTkoB A.B. BBeficHHE B MeTOZB! ONTHMHAAIMH: yae6Hoe mocobue/ Arrerxor A.B., 3apy-
6un B.C., Kanataukos A.H.— DnexTpoH. TeKcTOBbIE AamHble— M.: OUHAHCL I CTaTHCTHEK.
2014-272 c.

Metoxer onTaMmuzanmn: yuebroe mocobue/ O.A. Bacuibena [# ap.].— DnekTpoH. TeKeTORbIC
Nanmbie.— M.: MockoBcxuii rocyapCTBEHHBIH CTPOHTEIBHELH yausepeurer, 35C ACB, 2014.—
96 c.

6) LODONHUTENEHAS IUTEPATYpa;

L

Cyxapes A.T'. Kypc MeTon0B onTHMM3aNHH [OnexTponnEll pecypce]: yuebuee nocobue/ Cy-
xapes A.l', Tumoxos A.B., ®exopos B.B.—~ ONEeKTPOH. TEKCTOBBIE JanHbie— M.: GU3IMA-
TJIUT, 2011.- 367 c.

Pozosa B.H. Metoysl onrtuMusanuy [DneKTpoHHBIH pecype]: yueGroe nocobue/ Posopa
B.H., Maxkcumora W.C.— Snekrpon. TekcroBsle aamnbie— M.: Poccuiickuii YIHBEPCUTET
ApyxOpl Haponog, 2010.— 112 c¢.

Ilantenees A.B. MeTozs! onruMusanuy [SIeKTpOHHEL pecypc]: yuebuoe nocobue/ Ianre-
neeB A.B., JletoBa T.A.— DnexTpoH. TeKCTOBRIE AaHHEIE— M. Jloroc, 2011.— 424 c.

B) IIEPHOUHECKHE H3IAHHUS



1. «Mudopmaiyionnble TexHONOrHHY ExXeMeCAUHBIH TeopeTmuecknii ¥ NPUKIAaAHOMN HAY4YHO-
TexHu4ecKui xcyprai ISSN 1684-6400 Ioanucnoi uanexc 72656

2. Xypuan «busHec-nHQOpMATHKAY» — pEIEH3HPYEMBIit MO CLMIUTHHAPHEIN HAyIHEIH Kyp-

Hal, BhITycKaeMeld ¢ 2007 roma HanHOHANBHEIM HCCIEIOBATEILCKHM YHHBEPCHTETOM

«Bsrerrag mxona skoromuxmy (HUY BID). AamurycTprpoBaiine MKyprajia ocyluleCTRNsI-

ercs Llxonoii 6usrec-undopmatuxu HAY BILID.

Kypuan «Bectuuk MucTutyTa 3xonoMuks PAH —

Kypuan «BecTHIK KOMIBIOTEPHBIX ¥ HHPOPMAIHOHHEIX TEXHOMOI M

Kypnan «Bectaux MI'Y: skonomMuxay

JKypuan «Becthrk Poccuiickoro sKoHOMAYECKOro YHEBEpCHTETa MM, [ITexanopay

Kypuan «BecTHEK QHHAHCOBOTO YHHBEPCHTETA

Kypran «Bompockr akoHOMUKI»

XKypHan «BeIYHCIUTENLHEE TEXHOIOTHEY

0o N L s W

B) HHTEPHET-PECYPCHL
Pecypcel Ans  JAMCTaHIMOHHOrO OCBOEGHMA Kypca, pa3MElleHHblE Ha  cajire
www.cs.vlsu.ru.

CoBpeMeHHEbIe WH(OPMAITMOHHRIE CHCTEMEL TSl CO3AHMA H Peali3aliHy MATEMATHYECKHX Me-

TOJOB B YKOHOMHKE U (pHHAHCAX:

1. Mathcad — nporpammuoe cpencTso, cpefa jis BEIIOMHEHUS 1A KOMIThIOTEpE pasHoobpa3inix
MATCMATHIECKUX M TCXHAYECKMX PACYeTOB, CHAOMKENNas IPOCTBIM B OCBOCHHH H B paboTe
rpaduyueckuM HHTEpdeiicoM, KOTopas NPeNOCTABIAET NOMbL30OBATCIIO WHCTPYMCHThI AJIs pa-
6oTsI ¢ popmynamu, qucnaMu, rpadukaMu ¥ TexcTamu, B cpene Mathead Joctynisl Hosice
COTHH OIIEPATOPOB | JIOTHYECKHUX (QYHKIMH, MPEeAHASHAYECHHBIX /T YHCICHHOTO ¥ CHMBOL-
HOTO pCIISHUA MaTEMATHYSCKHX 3a/a4 pasnuyHoi cnoxuoctd (hitp://www.pte.com).

2. MatLab — BBICOKOYPOBHERBIIf 31K M MHTEDPAKTHBHAS Cpefa VLS IPOrpaMMHPOBAHMS, “YHC-
JICHHBIX DACYCTOB M BH3yanH3aluy pe3yasTatoB. C moMonisio MATLAB Moo anamui-
PoBaTh  NaHHEIE, pa3pabaTblBaTh aNTOPHTMEL, CO3MABATH MOJEMH M [IPHIIONKEMHS
(http://matlab.ru).

3. Malpe — onna u3 Haubonee NMOMyIAPHBIX CHCTEM CHMBOJLHBIX BbIYHCIEeHHH, obnanaromas
IIpeBOCXONHOK HayqHoM rpadukoit (http://www.maplesoft.com).

4. Power Sim Constructor, Power Sim Studio — nporpamMmuoce o6ecnedenne Powersim Biio-
4aeT B Ce0f pasmMuHBle THIOBI HMHCTPYMCHTOB —MMHTALHOIIHOLO MOZEIHPOBAHHS
(http://powersim.ru)

5. Anylogic AnyLogic - HHCTPYMEHT HMUTALHOHHOIO MOJEJNHPOBAHHSL
(http://www.anylogic.ru)

6. BPWin — MOwHEI! HHCTPYMEHT MOAENMpPORAHMS, pA3paGOTAIBIA dupmoit  Computer
Associates Technologies xoTopsii HemomsayeTes 1A aHamu3a, OOKYMEHTHPOBAHKUA U peop-
F@HU3aIUK CNOXKHBIX OM3HeC-TiporieccoB. Mosiens, cosnannas cpencTBamy BPwin, 1103807151
T YCTKO JOKYMEHTHPOBATh PA3IHYHEIC ACUEKTHI AEATEBHOCTH - ACHCTRHS, KOTOPBIC HEOG-
XOMHEMO NPEANPHHATD, CMOCOOB! HX OCYNIECTBIEHES, TPEOYIOIHECS sl 3TOTO Pecypehl H
Ap. (http://’www.ca.com).
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TEMATHKE AUCIUILIHHEL

1. http://www.exponenta.ru — O6pazoBaTenbHbLL MATeMaTHUYECKHI 1OPTAI.




2. http://www.kxlab.com - caiir _kx JlaGopatopun. OTipapHas Touka noucka HHOPMAIHK 0
HOBEHIIMX HayIHELIX pa3paboTKax B 00NACTH BEIYMCIHTENBHOM MATEMATHKH, ABTOMATH3ALHLT
MOJIEITHPOBAHHA M IIPOrPaMMHEIX ITpoAykTax _kx JlaGoparopuu.

3. www.mathhelpplanet.com - HexoMMepueckuit MaTeMaTHUCCK i (popy™, Ha KOTOPOM MOMKHO
TOTYIHTE KOHCY/ILTAlMIO ¥ PEANBHYIO [IOMOIb B PEMICHHH MO IPAKTHYECKH JI0G0MY BO-
IpoCy, CBA3AHHOMY ¢ MATEMATUKOH U MHOTOUUCICHHEIMH €& IPUITOKEHUAMH.

4. www.csinru - OGpa30BaTenbHEIL MHTEPHET-IPOEKT, [OCBAMIEHHAL computer science u
CMEXKHbIM IUCIMIITHAAM. Mbl GOpMAPYeM KOMMBIOHHTH JO/EH, NpoheCCHOHMIBHO 3aH|-
MAIOIIHXCS MM J@xe IMPOCTO HHTEPECYIOMUXCs NaHHOM TeMaTukol. Takke Mbl cobupaen
HH(}OPMAIHIO, HAPHMED, PYCCKOA3BIYHEIE KYPCHI [0 HEpOPMaTHKE.

5. www.teorver.ru - ITopTail, MOCBAIEHHBIH TAKHM PasfelaM MATEMATHKH, KAk TEOPHS BCpo-
ATHOCTEH, MATEMATHYECKAs CTATHCTHKA, TEOPHS MAccoBOr0 OGCTYKHBAHNS, MATCMATIINC-
CKas TeopHs TeneTpadura ¥ IpyrUM IPHIONKEHHIM TEOPHH BEPOSTIIOCTEH,

6. http://edu.ru - Oenepansueiii nopran "Poccuiickoe obpasoBanue”, noagepxuBacMniii DI'Y
I'HAN UTT "Vingopmuxa'. Katanor uetepHeT-pecypcos mo MpEeaMETaM.

7. http://www.mathtree.ru - JlpeBOBHIHEI! KATAIOr MATEMATHUCCKHX PECYPCOB CO/IEPIKUT M-
$opmanmo o kadenpax, nepconax, myGnukanusx, 6uGnnorexax, YKypHajaax " T.I1.

8. http://www.mathnet.ro/ - OGmepoccniickuii MaTemaTHueCKMit NOpTan, MPeAOCTABATIONINIT
POCCHICKAM M 3apyOeKHbIM MaTeMaTHKaM Pa3THIHbIe BO3MOYKIIOCTH B IIOHCKE uHQOpMAIIHH

0 MaTeMaTHuecKoH xu3Hu B Poccuu.

9. http://algolist.manual.ru - CaifT, DOCBSMIEHHBI! ATTOPHUTMAM H MCTOIAM IPOrpaMMHpOLi-
HUAL

10. http://www.ecsocman.edu.ru/ - O6pasopaTeNbHEL [IOpTAl - YKOHOMUKA, COITHONOTHS. Ae-
HEIKMEHT.

I'1. http://www.fea.ru/ - Ilopran na6oparoprn "BeuciuTensHas Mexainka" (H3MKOMEXAHITIC-
ckoro gaxynsrera CII6ITIY,

8. MATEPUAJIbHO-TEXHHYECKOE OBECIIEUEHHE
JUCUUTIUIMHEI (MOYJIsT)

JlexkuponnbpIe ayuTOpHY, OCHAMERHEIE JOCKOH (/g Meja My MapKepa), SKpaHoM 118
IPOCKIHOHHBIX CHCTEM, IPOSKTOPOM H HOYTOYKOM.

AYIMUTOPHH 1A TIPOBENCHMs J1abOpATOPHBIX 3AHATHH, OCHAMEHIbIE COBPEMEHIBIMH
TICPCOHATILHBIME  KOMIIBIOTEPAMY, OOBEAMHEHHLIMU B JNOKAILHYIO BHIMHCIHTEILHYIO CCTL W
YKOMIUICKTOBAHHEIMY ~ HCOOXOAMMEIM ~ CHCTEMHLIM ¥ NPHKJIALHBIM TIPOTPAMMIILIM
0GCCIIeUCHHEM, AY/IHTOPHH BEMHCIHTEILHOTO IIEHTPA.



Pa6owas nporpamma mucimmanL: cocTannena s COOTBETCTBHH ¢ Tpebopanusanyu OIOC BO
1o Hanpassenunro 01.03.02 Ipukiannas MaTeMaTaka 0 uHdbOPMATHKA

Pa6owyro nporpaMmy cocTaBmHi fomenT Kagenprr GullM Abpaxun C.H.

/A
Penenzenr v &
(DpencrasuTens paﬁoronam ﬂ(ﬂ  grpos 2 JOE 72 M{

(mecto paboTel, gomKiOCTY, MO, ndanice)

IIporpamma pacemoTpena i 0j106peHa Ha 3aceiaHuK kadenpt OullM

Ilporoxon Ne 4947 or /7. €% 75 rona 7‘%/
3aeenyrommii kadespoit Apakensii C.M.

/ {(®HO, noanucse)

Pafouas mporpamma paccmorpena u ono0pena Ha 3acemanMu yuebio-MeTONMUCCKON KOMHCCHH
nanpasnenus 01.03.02 Tpuknaauas matemMaTika H HidOpPMATHKE

Hpotoxon Ne 774 o1 770471 ropna
Ilpencenatens xomuccun 72"/"":::; Apaxensu C.M.

/ (KO, noanucs)

JIMCT IEPEYTBEPK/IEHUS]
PABOYEN NPOIrPAMMEBI AACHMITIMHBL (MOYJIS])

PaGowuas nporpamma ono0peHa Ha y4eOHEIH rog

ITpoTokon 3acenanvs xadeaps: Ne oT roga

3asenyromuit kapenpoit

Pabouas nporpamma onobpena Ha yuebHEIi roj

IIpotoxon sacenanns xademper No OT rosra

3aBeayrommii kadenpoit

Pabouas mporpamma onobpena ua y4ebHELIi rox

IIpoTokon 3acesanns xapenps: No oT roja

3aBenyromuii kabepoii




