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IMEJ OCBOEHUSA JUCIHATIIUHLI

[easamu 0CBOSHHS IMCIMIUIAHE (MOXYNA) «MeTOMB ONTHMU3AINE U HCCIELOBAIING orepa-
M) ABJISIOTCS O3HAKOMIICHHE CTYAGHTOB, 00YHYAIOMUKCA 10 HANPABIEHHIo «DYHIaMeHTAILHAS
vHQOpMATHKA U HHYOPMAIIMOHHEIE TEXHONOTHIY, ¢ METOAAMH, HAKOIUIEHHBIMU B OTOMH TCOPUH.
Ilocnesee 03HAYAET, YTO CTYACHTHI [0 OKOHYAHHH Kypea OIDKHLI BIGIETh HABRIKAME 10 penie-
HHIO NPUKIIATHEIX SKCTPeMaIbHEIX 3a1adY.

Onmoit M3 XapaKkTepHBIX 0COGEHHOCTEH COBPEMEHHON SIIOXK SIBISETCS BCE BO3DACTAIONEE
BHUMaHKe K npobnemam ynpasienus, Kak HHKOT/@ Npeskze, ONIyHaeTes IoTpeGHocTh B I1JI010-
TBOPHOM H 3()()eKTHBHOM HCIIONB30BANMH TIPUPOHBIX GOTATCTB, JIOACKHX PECYpeoB, MaTepUab-
HEBIX M TEXHHYECKHUX CDG)ICTB. Ha MaremMaTrH4eckoM A3BIKE TAKHE 3a0a4H MOTYT BbITh chopMyIHpO-
BAHBL KAK 387139 OTBICKAHMS 3KCTPEMYMa HEKOTOPOH (QyHKuuu umu QyHkunoHana, B pesynnrare
paboT MHOIHX MATeMaTHKOB [0 UX PEMIEHHIO CTAJI0 BO3MOKHBIM FOBOPHTE O TEOPHH BECTPEMANTL-
HLIX 3a7a4.

3amauu JUCHUIIINHEDL
- M3YUEGHHE OCHOBHBIX IIPHEMOB M METOLOB PEIIECHIS OIITHMU3AIHOHHEIX 3818k,

- (IJOpMHpOBELHI/IG HaBLIKOB ITOCTPOCHHS OIITHMH3AIMOHHLIX MO,HCJTBPT, Haubojee MoIHO OnBeUa-
IOIIHUX Tp66OBElHH§IM [TOCTABJICHHOH 3agatH,

- M3YUCHME CIIOCO00B peallu3alii MeTO10B ONTHMU3ALHA B BH/IC [porpamMm Jurt 213M;
- IpHOOpEeTEHHE HABBIKOB IIAHUPOBAHUS SKCTICPUMEHTOB M 00paboTKy UX PE3yNLTATONR.

2. MECTO JMCHOUIIIUHLI B CTPYKTYPE OIIOII BO

HlaHHas JUCHUIUINIA OTHOCHTCS K 0053aTeIbHBIM THCIMIIMHAM BaPHATHEHON yacTH
OLIOIT. Mzyuenue MUCHUIIIMHEL IPOXOAT B 4-M ceMecTpe i GasHpyeTcs Ha 3HAHUIX, npuobpe-
TEHIBIX CTYICHTAMH B paMKax Kypcos «MaremaTuueckuil amanus», «Anrefpa u reoMeTpisy,
«InCIIeHHBIE METOBIY | JI.

Janusli Kype ofecnedupaeT nampHelinee usydenne queiuum «Teopus GopMansbix
SIBLIKOB M TPAHCIALHNY, « MonenapoBanue WHOOPMAIMOHHBIX CHCTEM H TEXHOJIOTHHY W ABJISLCT-
Cs1 GA30BBIM JUISl H3YMEHHSI CIICIIHANILHBIX JUCIHILIAH,

SHaHHUS, [IOJyYCHHBIC B PAMKAX M3YUCHHS AAHHON JMCIMILIMHEL, MOTYT GITE IILUMEHE-
HBI JULS HAITHCAHHS] BBITYCKHON KBATM(HKAITHOHHON paboTLL

3. KOMIIETEHITMH OB YYAIOINETOCS, ®OPMUPYEMBIE B PE3Y JI].TA]‘E
OCBOEHUWA JUCIIUIIJIMHBI (MOIY JI5I)
B pesynbrate 0CBOCHHSA JUCHMILIMHEL 0OYHAIONIMHACA ZIOMDKEH ORNAETH CIIGAYIONMMH KOMIIE-
TEHITHSMEL:
- crocobHocTs 3(QQEKTHBHO MPHMEHAT: GA30BEIC MATEMATHYUECKHE 3HAHKS H MHQOPMALKOHHbIE
TCXHOJIOTHH TIPH PEIISHAH [POSKTHO-TEXINYECKIX 1 IPHKITANHEIX 3aJa, CHAZaHHBIX C PA3BHTHEM
¥ HCTIOJIB30BAHMEM HH(pOPMAHOHHBIX TexHomorui (TTK-6). .
B pesynbrate 0CBOSHHS AMCHMILIHHEL CTYASHT JOMDKEH JIEMOHCTPHPOBATH OCBOSHHE
YKa3aHHBIX KOMIIETCHIIMH [0 JECKPUIITOPAM «3HAHMS, YMCHUS, BIAJECHNS», B COUTRETCTRUN
¢ TCMaTHIECKUMH MOJYJIAMH JIMCHHIUIHHEE], TPUMEHATE [OJIyUEHHBIC 3HAHUS B 110C.IeAYI0
meM 06ydeHnn U IPoeCCHOHATBHOMN AesSTeIbHOCTH:
1) 3mars: onpenenenue o6mux (opm, 3aKOHOMEPHOCTeH, HHCTPYMEHTAIBHEIX CPEACTE ATs
JAHHOH JHCIUITITHHEL, KOPPEKTHEIE ITOCTAHOBKH KIACCHUCCKHX 3a/1aY;
2) YMeTh: HOHATE MOCTABICHHYIO 3a[ady; (OpMyIHPOBATE PE3YILTAT, Ha OCHORE aHAJH3A
YBHICTE ¥ KOPPEKTHO CHOPMYITHPOBATE MaTeMATHYECKH TOUHBIH Pe3yIIbTAT;



3) Buazmers: cnocoGHOCTBIO y4uThCS; (yHIAMEHTAIBHOM MOATOTOBKON IO OCHOBEM IIpO-

(peCCHOHANBHBIX 3HAHWY; HOHUMAHMEM KOPPEKTHOCTHM MOCTAHOBOK 3a7ad; CIOCOBHO-
CTBIO IIepe/laBaTh PE3yNbTAT MPOBEJICHHbBIX (HU3NKO-MATEMATHYCCKAX U IIPHKJIAHBIX HC-
CIIEIOBAHUH B BUJIC KOHKPETHBIX PEKOMEH/IALNH, BEIPAXKEHHBIX B TEPMUHAX IIPEIMETHOMH
00IIacTH H3Ty4aBINETOCs SBJICHHUA.

4. CTPYKTYPA U COAEPKAHUE TUCIHHIIIAHBLI (MOTY.JI)
OOmast TpyI0eMKOCTS JUCIMIUIHHEL COCTABIISIET 4 3a4eTHBIX eIUHUNEL, 144 vaca,

Buzpt yueGHoit paboTel, BKITIOYasN
CaMOCTOSATENBHYIO paGoTy cTy- 5 QopMBI TeicyLero
g JeHTOB O0bem yueOHOI | KOHTpOIA yenena-
w| 2 H TPYI0EMKOCTH (B yacax) paborel, FHobIH
Bl = C IPHMEHEHUEN (no nedensim ce-
Ne | Paspen (rema) | 8| 3 2 o o ) T ,
= HHTEPaKTHRHEIX mecmpd),
I/TI| MUCLMILIMHBI E & - 5 i | B e -y , O | ,
ol § E| 88|83 a g3l o |& METOJIOB opma ripomency-
= g | & E §3|S 8| & | (B wacax / %) TOYHOM
= % % é‘ & Eg O E ATTECTALIHH
é‘ = < (no cemecmpanm)
1 | Beegenue B
JUCLIUILTHHY.
ITocranoeka | 4| — 2 - - 14 |- 1 (50%)
3amadd  orn-
THMH3ALHH.
2 | Merompl Mu-
HHMM3ALHH
byHKLHi 4 E 12 - 8 - 20 | - 10 (50%) Peitrurr-koHTpois |
OJIHOH mepe-
MEHHOIA,
3 | Meroasl Mu-
HUMH3ATIHH
byHKIMH
MHOMHX  ITe-
peMeHHEBIX. 4 °_<‘[3 29 ) 10 ) 20 | - 12 (37%) Pef-rrmu;;zco}rrponE>
DJeMeHThI ) 2.3
BBIILYKJIOTO
aHanuza. OB-
PHUCTHUECKHE
METO/IBL _
Bceero 41 18 | 36 - 18 - 54 23 (42%) Disavien 36

TOJIEI JIMXOTOMMUH, 30JI0TOrO ceueHus (4 gaca).

COAEPKAHUE TUCITUITINHBI
JIEKIINH
Jexmus 1. Beenenne. ITocranoska 3amauu ontuMusanuu, Kiaccnuranus 3aaq MareManmde-
CKOTO IporpaMMUpoBanus (2 yaca).
Jexmus 2. Meroasl MUHEMH3AINH (YHKIHH onHOM nepemennoit. Kiaccuvecknii metom,  Me-

Jlexnus 3. Mero 161 MUHUMU3AIEHE (QYHKIHIT OHON nepeMerHoi. MeTo/1 noManbix (4 wica).
Jlexuus 4. MeToup! MUHUMH3AIMHE QYHKDME 0/1HOI TepemMennoit. Bemykimsie Gyrxiug. Merox

KacaTelnpHBIX (4 yaca).

Jlexuuna 5, Meroapl MuHIMHA3ANKH GYHKIANE MHOIEX IepeMenHbix. [JocTaHoBKa 3anaqr, 3aa-
ua Ha OesycnosHElf skcTpemyM. Knaccuueckuit meron (4 gaca).




Jekuus 6. MeTobl MUHUME3AIMH (GYHKIMH MHOIMX IepeMeHHBIX. Metos MuoxHTeIH Jla-
rpanka (4 yaca).

Jlexnus 7. 3amaun BRIIYKIOTo IporpamMmupoBanus. Cemiosas Touka. Teopemsl Kyma-Takkepa
(4 yaca).

Jlexuus 8. UncnenHBIe METOILI MUHUMM3AIMH (DYHKIIMIE MHOTHX IT€PEMEHHEIX. MeToJ1 elryuaii-
Horo noucka. I'paguentroie Mmetoasl. Meton Helotona (4 yacon).

Jlexnms 9. YncneHnsle MeTo/ 16l MUHUMH3AIME (YHKIFH MHOTHX IIepeMeHHEIX, MeTo 1 ItoKoop-
qunatHoro cnycka. Merojx muoxkureneit Jlarpansxa. Meros mrpagubix GyHKIui (4 uaca).
Jlexousa 10, Oppucrtudeckue merossl. I'eHernueckne anropuTMel. MypaBpHHEBIH anroput™ (2
qaca).

JABOPATOPHBIE 3AHATIS
Jlaboparopnas paGora Nel, MeTo el MUHEMU3AITHE (pYHKITHE OHOM rtepeMenHoi, Meto1 -
XOTOMHH, METOJI 30JIOTOTO ceueHHs (4 yaca). .
JlaGoparopras padora Ne3. Meroner Munummsanuy (pyHKIHA 01HOM mepeMenaoi, Meto,i o-
MaHkbIX (2 yaca).
JlaGoparopuast paGoTa Ne3. MeToasl MEHEME3AIIE (YHKITHA OJHOM repeMerHoil, Mero ka-
caTeNbHEIX (2 yaca).
Jlaboparopnas paGora Ned. MeTo 16l MUHUMH3AMEH (QYHKIHH MHOTHX TIepeMeHHblx. ["paiu-
CHTHBIE MeTO/I5I (4 yaca).
JlabopaTopuas paGora NeS, UncneHHbIe METOABI MUHHUMH3AIAE (hYHKIUH MHOIHX rIEpevien-
HBEIX. MeToJ1 HOKOOPAHHATHOrO cIiycKa (2 Jaca).
JlabopaTopnas paGora Ne6. UucaeHHBIE METOLI MUHAMH3AIHA (DYHKIMH MHOTHX [IEPEMEH-
HBIX. MeTon mrpaduox (pynkiuii (4 gaca).

S. OBPA3OBATEJIbHBIE TEXHOJIOTHH
JUast TOCTHKEH S ITTAHUPYEMBIX PE3yILTATOR OCBOCHMUS JIMCIIMILIMHEL HCIIONL3YIOTCS
creayromue o0pa3oBaTeNbHbIe TEXHOIOTHN:
- uHOOPMAHOHHO-PA3BHBAIOIINE TEXHOJIOTHH;
- Pa3sBHBAIONIHE IIPOOIEMHO-OPHEHTHPOBAHHBIE TEXHOIOTHH,
- JIMYHOCTHO OPMEHTHPOBAHHBIE TEXHOJIOIHH 00YUCHUS.

JlaGoparopubie )
Metozs! Jlexnus patol PG
3AHTHS
MeTton IT + ah i
PaBora B komanie +
Case-study +
[TpoGnemuoe obyuenne + '
KontexkctHoe obyuenue + +
Ofyuenne Ha OCHOBE
+ + +

OMNBITA
HupusuayansHoe o0y- 4 ;
YeHHe
MeIHCIHIIHHAPHOR

SR p + + F
obyueHHne
Onepexcarornias camo- )
cTosTeNbHas paboTa




B pamkax usyuenus AUCIHIUIMHE] BO3MOKHO IPUMEHEHME IHPOKO CHEKTpa 0fpasona-
TEJIbHBIX TEXHOJOTHI: JIEKIIMOHHO-CEMUHAPCKAs cUcTeMa 00yUeHHs (TpaadiinonHLIe TEKI[HOH-
HEIC U JIa0OPATOPHEIE 3aHATHA); case-study; MeTo MPoeKTOB; 00yUEHHE B MAJIBIX IPYIIAX] Ma-
CTEp-KJIACCHI, MPUMEHEHHE MYNbTUMEIUa TEXHONOTHH (TPOBeeHk e JeKIHOHHEIX 3anATHii C
IIPUMECHEHHEM KOMITBIOTEPHBIX [IPE3CHTAUMN H OeMOHCTPAIMOHHBIX POIHKOB ¢ HOMOIMLIO PO~
ekropa uau OBM); Texnomorums pasBUTHS KPUTHUECKOTO MBIICHHS;, WHDOPMALAOHHO-
KOMMYHHKAIIMOHHEIE TEXHONOTHH (IpHMEHEHHe WH()OPMAIMOHHBIX TEXHOIOIHH [(1I MOHATO-
pHHra TeKyLeH ycleBaeMOCTH CTYICHTOB U KOHTPOJIS 3HAHHIT).

6. OUEHOYHBIE CPEACTBA JAJI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEKYTOUYHOU ATTECTAIIIH 110 HTOI'AM OCEOEHWS JIVCIIH-
IJIAHBI 1 YYEBHO-METOJJUYECKOE OBECIHHEYEHUE CAMOCTOSMTE -
HOW PABOTBI CTYJIEHTOB

TEKYILUA KOHTPOJIb
Texymum xonTposem ycneBaeMOCTH SBIACTCS JEHCTBYIOIAS B YHHBEPCHTETE CHMCTEMA
PEUTHHI-KOHTPOJIAL.

Konrpoasubie Bonpoce! K peiiTHHr-KoaTp o0 Nel
1. TlocTpouTh MEHMMH3HPYIOLIYIO IOCIEN0BATEILHOCTS s GYHKIWH J(1) = arcig(u).
o i
2. Haiitu muoxecTBo U Beex TOYeK MUHUMYMA ISl (DYHKIHH J(11):
ruz =1, u#1,
lLu=1.
3. Iycrs gymxmms J(u)=||[s’-1|-1|-1|. Haiit Bee noxansHble MUHUMYME! JJaHHOM §yHKIMA 1
OTBETHTH HA BOIIPOC: HA KAKHX OTPE3KaxX OHA SIBJISETCH YHUMOJANLHOMN.
. 3
4. Pemmts: J(u)=sin’ (u)+cos’ (u) — extr. ue[0; 27].

J(u) =

1

4
v 0:
5. Pemwrs: J(u)= [14—(3 } 2 B " —>extr, ue R.

0, 1u=0.

6.  Ilpupectr nmpuMep GYHKIHH, YIOBISTBOPSIOMMX YCIOBHIO JIMITIIMIA, HO HE HBISIONIHKCS
YHUMOJAILHOM (He MeHee Tpex GyHKIm). OTBeTHT HA BOIPOC: YIOBIETBOPSAET I YCII0-
BiAM Jlunmmna QyHKIug yHEMOTAILHAs Ha OTpe3Ke. Y TBEPKISHHE J0KA3aTh.

7. PaccMOTpeTh IepBBble WIECTh LIAroB METOJA JIOMAHBIX i DYHKIHH J(1)=||u’-1|-1| Ha oT-
peske [-2; 2] npu Vu, [-2;2].

8. Haiitu o6macTs BeIIyKIIOCTH QYHKIMK J(1) =sin(u)+sin(2u).

)—(x2 —xy+y2)

9.  Pemmts: J(u)=(x+y+1 —>extr. u=(x,y)e E*.

10.  Pemuts: J(u) =xy°z’ (1-x=2y-3z) > extr, u=(x,y,z) € E°.
3
11. Pemmurs: J(uw)=x—->min, uecl, U={M:(x,y)eE2 (y—x? :0,x20}.

12, Pemmte: Ju)=x = extr, uelU, U=ju=(x,y)e E* :x” +y? =0}, rii¢ p u ¢ HaTypaIBHbI
¥ q

qucia.
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18.
19.

20.

21

22,

23.

24,

23.

26.

27,

28.

Ilpuy waxux a, b u ¢ QyHkIUsS J(Ly:ax2v\~2bxy+cy2, OyneTr BLIIyKna, BOTHYTa?
u=(xy)e E".

Hatitm  obmactr  BeImyknoct  GyHkuwit:  J(u)=sin(x+ty+z), .I(u):Sirf(r%;y“;%-:z?)J
u=(x,y,z2)e E.

IIpuBecTr mpuMep KOPPEKTHO cPOPMYTHPOBAHHON IPUKIAMHON 3aaul ONTHMH3AINE, C
HAJMYMEM HE MEHEe OBYX OTpaHHYEHHH. YKasaTh K KaKOMY Kaccy M THIY OTEHOCHTCS
chopMmynHpoBanHast 3a1aqa.

Yo X - : LY
Hafitir muoxectBo U — BCex ToYek MHHEMYMa (QYHKUHA J(u)= Sl.l‘l[ﬂ' exp(-‘—u )J , Ha

- !
YHHUBEpCATbHOM MHOXecTBE (J = R, [OCTPOUTE MHHUMHU3HUPYIOIIHE TTOCICI0BATEILHOCTH
#
Ut J(u), KoTOpast CXOMUTCS K MHOXKECTBY {J M HE CXOAHTCS,

*

Haiiru MHOKECTBO U - BCEX TOYEK MUBHMYMa PyHK-
2 I r |
mun J(u) =1-cos [ﬂ‘ exp (~u ~In %H , Ha yHHBepcanpHoM MHoxectBe U = R, [locrpo-

UTh MHUHUMU3HPYIOLIHE [IOCICAOBATCIBHOCTH JUISL J(14), KOTOPast CXOAUTCS K MHOMKECTBY
U wu He cxomures.
Brisectu Gopmyiry aiist BEIMKCIEHHS TTOJIOMKEHHS TOUEK 30JI0TOr0 ceder st oTpeska [a, b].
BEIICHHTE Ha KakuX 0Tpe3kax (yHKOus J(u) SBIIsSeTcs YHUMOIAILHOIM:
2 r !
Jw)=au® +bu+e,J(u) =, !Ju SJw)=e", J(u)=cos(u), S (u) = sh(u) .
BrrscHUTE Ha KaKuX 0Tpe3Kax (QYHKIUS J(2) ABISIeTCS YHIMOAILHOI:

(@)= au® +bu+ e, J ) = Ju, J@) = ™, () = sin(u), J (u) = ch(u).

Ouenuts moctosmiyio Jlummuna L juis Gyskiun J(u) = —u' +2u’ +5u~2 ua orpeske [-
2, 3].
Onenuts nocrosunyio Jlummuuna L jyuis Gyaxuun J(u) = 21 +6u’ —u +10 na orpeske [-
2, 8
Haifru roGansuetdi MuruMyM QYHKIHH J 110 METOLY IOCIE0BATENLHOr0 epebopa 1
dynxumn J(u) J(u) =—u’ +2u® +5u-2 na orpesxe [-2, 3].
Hatiti riobanbubiit MuarMyM QyHKOUE J 110 METOLY TIOCICA0BATELHOTO nepebopa 1u1s
bymxmun J (1) =—2u’ +6u° —u+10 #a orpeske [-2, 3].
Hattrer Touiy maxcumyma Qysxmmn ( f(x) —> max ) /(x) = 2x, +4x, ~x —2x, 1upu orpa-
% +2x, 28
HHYEHHM X ;
2x ksl
Hatite Toukxy maxcumyma (ysxuumn (f(x) = max ) f(x) = x, +4x, +xx, —2x) —2x; npu
X+ 2%, £12
OrpaHUUYESHHSIX ;
3% 44 51

Haiiti Touky Maxcumyma (ynkuun ( f(x) = max ) f(x) =—x' —x) +x, +8x, npu orpasu-

EoExy &7

X, £3

UCHHAX

Haittu Touxy maxcumyma ¢ynkmun (f(x) — max ) f(x) =-2x, +8x, —~x/ —x mpu orpa-

X+l s12

HUYCHUAX :
= 4, B4



HHYCHHIAX {

1. HaliTi Bce TOUKH JTOKaIEHOTO 6€3yCIOBHOr0 MUHHUMYMA Y CIEIYIOUINX ()YHKIIH.

1.

S

o o™

10.
11.
12,
13.
14.
135.
16.
d 7.
18.
19.
20.
21,
22,
23.
24,

3y Fdzp 27

10x, —x, <8
KonTpoabHbie BONpochl K peHTHHI-KOHTPOJ/I10 No2

flenxz) = (er +x2— 1)° +x1— 2%

Jlerxa) = (cr—x2 + 1)° + (x) + x2- 1)

flerxy) = (eff +x+ 27 —x/;

fGenxa) = (o1 —2x2" + 17 +xy

flerxy) = (ef +x° + 17 +xf =5

Jenxs) = (x;2 —x’+ 4)2 +x72

Flenxy) = (e + 260 + 1)? — 4xr%;

JOenx) = (%1 + %2+ 3)2 =3 + 2xy

Flenxaxy) = (o1 + 2x2—x3)° + (%1 + x2)° + (53— 5)%
Jxnxa,x3) = (%1 — 2x2)2 + (2 — 2x3)° + (x5 4)‘?;
fxnx2,x3) = (x; — 2x2)2 + (x;— 2x3)2 + (x342x/)2 + (%) - ])2;
Jenxaxs) = (x; + 2xp + 4x3)2 + (x;—xp + 1)2 + (%2 +x3— 1)2,‘
Jlexg) = xp7 + 2x7 + xpz + 2x) - x5

flerxy) = 27 —x7 + 3wy —x; + 4x°

flxnx) = x;3 + 5x;2 — 8% Xy =xp + dxs’

Jxnxy) = 10x/? —x7 + x5 + x°;

flerxy) =x7 +xf —xpo +xp + X7

Txnxz) = x1(5/3x7 —x1 = 1) + x2(2%; + x3);

fenx2) =xi(=x7° +x; +4) + x2(2x1 + x2);

flenxz) = Sxier’ +x1— 1) + 3xa(x; + x2);

fxnxs) = 2xi(ei + 2x1— 3/2) + 2xa(—x; + x2);
Flenxs) = xi(=x7 + 5x3) + 4xales + 2x));

Flenxa) = 2x3(2x° + x5 — 1) + 2x2(x; — x2);

Jxnx3) = x4(1 —x;2 + 6x1) —Xxa(x;1 + X3).

2. Pemuth creryrolue 3a1a41 Ha YCIOBHBIH MHHUMYM.

ol

o

3.

n

(1 +x2— 1%+ (2x;—x2+ 1)? — min; x;—x2= 1.
(e + 2x2— 1) + (xi+xz)° = ming x;+ x5 =1,

(x; + 3x2—6)° + x; = min; x;—x3 = 0,

(k1 —x3+ 1)? —x3 = min; 2x; +x; = 2.

x; + x5 — min; 2x]2 + x22 = 4,

3

29. Halitw Touxy Maxkcumyma (ynxuuu ( f(x) — max ) f(x) :(xl —3)2 +(x, ~4y

[IpH orpa-



6. 2x; + xp = min; 2x;‘2 + ng =4,
7. x; = min; (x; + x;)z +x7 =1,
8 x;—Xx; = min; x12 + x22 =]
9. x12 +x, s min xit Fxr =1,
10. %2 + x2 > min; 2x° +x° = 4.
11 %77 + 2% > min x +x7 =4
12.x7 + 2x5" —> min; 2x/° +x)° =4,
13. (x;—x; + x3— ])2+x22 —>min; x; +x2+x3=1.
14, (x;— 2x2)2 + (%3 + x3)2—)min; Xp+xytx3=1
15, (c;+ %2+ x3— 1)+ () —x2)? > min; xp +x3—x3= 1.
16. (x; —x2)2 + (x; + JC3)2 —min, Xz +xz = 4.
17 (xj—xp+ x5+ ])2 > min; xptx;tx3=1 x5 —x;—x3=2.
18. (x; + xj)2 + & + x;)z —>min x; + 2x3 =4, x3 + 2x3 = 6.
19 (x; + 2x5 + 3x3 + 4)2 —min Xt X+ x3 =1, 3x; + 2xy +x3=0.
20. x; + 2xy + 3x3 — min; x;‘? + 2x22 + x32 =/
21 x1— x5 + x3 = min, x;z + XQZ—JC3 = ]
22 x; + x2 -+ x3 = min; x;2 +xyFx3=1.
23 x4 xy+ x5 = min: x/°+ 2xp + x5 = 1.
24, x;‘? + xf —min: x; +x + )C52 =]
3. HaliTi Bce TOUKH JIOKAJIBHOTO YCIOBHOIO MHHHMYMa Y CHEAYIOMMX (BYHKITHE 1IPH HAJTHYHH
orpanuderus x=0.
L flxnxg) = (or +x2— 17 +x1— 2%
feenxg) = (er—xz+ 1P + (x + x2— D%
flenxz) = (crF +x2+ 2 —xr;
Sflepxs) = (k1= 2x2" + 17 + x5,
flenxs) = (¢ + x5+ 17 +x7 ~x;
Flenxs) = (e —x” + 47 +x/;
flenxz) = (e + 2 + 1) — 4’
flenxg) = (o +x2+ 37 —x; + 2x
9. flenxaxs) = (a1 + 2x2—x9)° + (1 + 29 + (13- 3%
10. flenxax3) = (%1 - 2x2)° + (62— 2x3)° + (x3—4)°
11 foenxaxy) = (61— 2x3)° + (2 = 2x3)° + (k3 — 2x)° + (e — 1)
12, flepxaxs) = (x1+ 2%+ 4x3)” + ey —xp + 1P + (oo +x3— 1%

13 flerxs) = x7° + 27 + xjxa + 2x) — x5

So N & ok ko



14. fix,x3) = 2x;3 —x;‘? + 3o —xp + 4xs
15. fixx;) = x;j + 5x° — 8xx; =% F 4x22,'
16. flxpx9) = 107 —x° + xpes + x5
17, fler,xs) = %7 + %2 — 2z + x; + x5
18, flxnx2) = x1(5/3x° = x1— 1) + x2(2%) + x2);
19. flxn,x2) = x(~ X2 +x+ 4) + x(2x; + x3);
20. flxnxz) = Sxi(x” + x5 = 1) + 3xa(0; + x3);
21. fxn,x3) = 2x1(67° + 2x) — 3/2) + 2x2(=x1 + x3);
22, flx1,%2) = x1(= %17 + 5x3) + dxales + 2x2);
23, flxnx2) = 2x,(2x° + x5 — 1) + 2xa(e; — x3);
24, fxnxy) =x1(1 —x° + 6%1) — %206 + x2).
4, Pemuto CICOYIOIMHUC 3aJa4dd Ha yCJIOBHBIﬁ MHHUMYM 3aMCHAA OIPAHHYCHME THANA «=p I
OrpaHHYCHHC THIIA =y,
I (xr+xa— 172+ (2x;—x2+ 1)? > min; x;—x, = 1.
(x; + 2x5— ])2 + (x;+x;)2 — min; x;+x= 1.
(x; + 3x2— 6)2 +x; = min; x;—x2 = 0.
(x;—Xx3 + 1’)2 —Xo —=min; 2x; +x; = 2,
x; +x; = min; 2x;2 + x;z =4,
2x; + x5 = min; 2x;2 + x22 =4,

Xy = min, (x; + x2)2 +x°=1

SR S B )

X — X2 —> min, x;z 4 xg‘? =/,

9. x,rz + X — min, )C;z + x_22 =]

10. x7° + x5° > min: 2x7° + x5 = 4,

11 x12 + 2x22 — min; xf + )CZ2 =4

12. x;2 + 2x22 — min; 2x12 + x22 =4,

13. (x;j—x3+x3— I)2+x2g —min; x; tx; +x3=1

14. (x; —2x2)2 + (x; + x3)2—)min; xX;t+x;+x3=1

15, fep+ x5 +x5— 1)2+(x; ng)Z —min, X+ x;—x3 = 1.

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

17. (x;—x3 + x3 + ])2 = min; xptx;tx3=1,x;—x—x3=2.
18, (x; + x3)2 i ik x2)2 —>min; x; + 2x; =4, x; + 2x3 = 6.
19. (x; + 2x; + 3x5 + 4)2 —min, x;+xxtx3=1 3x;+ 2x;+x; =0
20. x; + 2xy + 3x3 — min; x;2 + 2x;2 + xf =/

. 2
20 x;—x2+x3 = min; x5 + .«\722—).’3 =],



22, x; +x3 + x3 = min; x;2 + x5 +x3 =1
23. x]‘? + X7+ x3 = min, xf + 2xy +x3 =1

2 ; ¥
24, x,g +x° = min x;+x2 +x3° =1

Konrposbusie Bopochl K pefiTHAr-KonTpoaro Ne3
Omnenka 1mo pedTHHr-KoHTPoIro Ne3 GopMEPYETCs IO HTOraM BEITOTHEHMIS W 3aII[HT J1a-

60pﬂT0pHLIX pa60T IIpH OTBETE Ha JOIMOJHHUTEIIBHLIE BOIIPOCEHL. TeMmel Ha60p;511\:'0p1—1131x ]‘{Jﬂ@)'[‘i.
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10.

11.

1%

13

15

16.

MeTtox JuX0TOMHH.

Mertox 30710TOr0 ceueHusl,

Merton ToMaHBIX,

MeTo| xacaTesbHbIX.

Meton muosxureneit Jlarpanska.
I"paieHTHEI METO HAMCKOPEHIIIEro CIyCKa.
MeToza ycnoBHOTO Tpaj{HeHTA.

MeTton mOKOOPAUHATHOTO CITYCKA.

Meron mrpaduerx QymKimii.

Borpocel k sx3ameny
Maremarryeckas MOCTAHOBKA 3a]1a4d ONTHMuU3aImu. Kiaccupuranus 3a1au OrTAMHU3AIHH.

OcHoBHBIE ONpeJeNeHis METONOB omTuMu3almu. [locTanoska 3amaun ONTHMUIALNE JIJIs
Gyuxnuit oxrol nepemennoit. Kiacenueckuit Meto,

Munummzanus  QyHKUME omHOM mepeMenHol. MerToja  JieleHHS  0Tpe3ka  I1onosam
(duxoromun).

MunuMusaims QyHkiui oj{HolH nepeMenHoi. Cummerpudnbie Metosl. MeTon Bubonauuu.
Munymyzanus Gy onHO mepeMeHHON, CuMMETpHUHBIE METOMBI. MeTox 3C/0Toro
CEUCHHUS.

Munumusanuns Gynxuui ognolt nepementoit. Jlunmesoets Gynkipn, OUEHKa KOHCTAHTE
Jlurmmna.

Munumuzanus QyHAKOAHE onHOH mepeMenHOH. Meton nomaunsix, Onucanue airopuMa.
Yucnennas peanuzanys METOAa TOMAHEBIX.

Munumuszanus QyHxuui onHoll mepemennoi, Meton nmomansix. Teopema 0 ex0MMOCTH
METOJIa IOMaHBIX.

Munumuzanusg QyHKIUE ofHOH nepeMenHo#. Metoust nepeGopa. MeTobl HaCCHBHOIO U
II0CIIeN0BaTeNILHOTO 1epefopa.

Bomykneie  Qyuknmm  ojHOH mepeMenHod. Heobxoammoe W f0CTaTOdHOE  yEJIOBME
BLIMYKJIOCTH (KPUTEPHIA BBIITYKIOCTH).

Bemyxneie Gynxuum onHoil nmepemennod. TeopeMbl 0 HENPEPBIBHOCTH, INIAAKOCTH H
NHIIIEBOCTH BBITYKIOH ()yHKINH,

Bemykisie Gpynkunn onnoif nepementoli. Teopema o xacatenshoit, CrecTBHe TEOPEMBI O
KacaTeJbHOH.

. Beiyxiiete yHximum ool nepementoi. Teopema 0 MEHUMYME BBITYK/ION (YHKIIH.
14,

Brinyxiiele Qynxuuy oqHoit nepemennoit, Cpoifersa Bemmykinix Gpyaxiuit, HeofxomamMple u
IOCTATOYHBIE YCIOBHUS BEITYKIOCTH,

- Munnmusanps pynxiuid onHoll nepeMennoil. Merox xacatenbabix. OMEcanue ajiropurMa.

Teopema 0 ¢XOAMMOCTH METO/A KACATEILHBIX.
IlocTanoBka  3ama4u ONTUMM3AIMH JUIT (DYHKUMHA MHOrHX mnepeMeHHBIX. OCHOBHbIE
onpeJe/IeHus. TeopeMbl 0 CYIEeCTBOBAHNN MEHUMYMa (DYHKIIMH MHOTHX TI€PEMEILI.



L7

18.
19.
20.
21,
22.
23

24.
23,

26.
27.
28.

29,

31,

32
33

34.

35.

36,

39

40.
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Knaccuaeckuit  METOJ perieHust 3a/a49u yCIOBHOH H ©e3yCIOBHON OITHMHU3ALAN | JUls
(DYHKIHIT MHOTHX IIEPEMEHHLIX.

Merox muoxutesel Jlarpamka ontuMu3anuy ()yHKLIHA MHOIMMX TIEPEMEHHEIX.

Brmyieie MaoXecTBa, OCHOBHBIE OIPEICIICHUS W CBOMCTRA.

Briykneie pyHKIEE MHOTHX IEepeMEHHEIX. Teopema 0 MEHIMYME BBITYKJIOH (BhYHKIUAH,
Bemyxisie QyHKIHHE MHOTHX IIepeMeHHbIX, KpuTepril BBITYKIOCTH.

Brinyknble (yHKIIHE MHOTHX [IepeMeHHbIX, KpuTepuii onTHMAaIbHOCTH.

Boimykisle (QyHKIME MHOTMX IePEMEHHEIX, CBOMCTBA BBITYKIBIX (DYHKIMH MHOIHX
IIEPEMEHHBIX.

[Tpoexiust TOYKH Ha MHOMKECTBO.

3amada  BBIIYKIONO  IIPOrPAMMHPOBAHHUI. Cemiropass  Touka (Qyuxuum Jlarpamxa.
HeoOx01uMBbIH ¥ TOCTATOUHBIN MPH3HAK CEJUIOBON TOYKH.

3ajaya BBIIYKIIOrO IIPOrpaMMUPOBAHHS. B3auMOCBI3b €€ PEIIeHHs ¢ CEITOBOH TOUKOHN,
3amava BBITYKIIOro mporpamMmuposanust. Teopemsr Kyna-Taxkepa.

Yncnennele MeTOABl ONTUMM3ALMH (QYHKOHH MHOIHX nepemenubix. Ofuias  mjies
IpagueHTHBIX MeToZ0B, Criocobbl BRIOOpa Iara MeToa.

Yncnennpie METOLBI OITHMH3AIMHE (QYHKIMHA MHOTHX MEpeMEHHBIX. [ pajuenTaplii  MeTo)
HAaHMCKOpeHInero cmnycka. I'eoMeTprueckuii CMBICI.

. HucjieHHble METOALI ONTHUMH3AMH (DYHKIMH MHOTMX MEpeMeHHBIK. Merox upoexnmit

rpajuenTa. I'eoMeTpiuecKUi CMBICIT.
Uncnennple METOJBl ONTHMHM3AIMKM (DYHKUMH MHOIMX IepeMeHHLIX. MEeToj YCloBHOIO
rpajuenTa. I'eoMeTpruecKuii CMBICIT.

Yycnennee METONBI ONTHMH3AITHH QYHKIHH MIOTHX TepeMennnix. Meron [HinroTora.
UHCICHHEIE — MCTOJBI  ONTHMH3AIMH  (QyHKIME — MHOTMX — HepeMeHHBIX.  MeToi
ITOKOOPIHHATHOI'O CIIycKa. TeopeMa 0 CXOAUMOCTH METO/IA IIOKOOP/IMHATHOT'O CILYCKE.
Uncnennsle MeTOABI ONTHMU3ANUH (QYHKIHI MIOTHX IepeMeHHbx. Meron MHONMTENCH
Jlarpanxa.

HeeneHnple METObl ONTHMH3AIME (DYHKIHH MHOTHX HepeMeHHLIX., MeTox wmrpadiibix
dyrkmuit. Onucanue anropurMa.

Hucnennele METOBl ONTHMHU3AUME (QYHKIMH MHOIMX NMepeMeHHbIX. CXOAMMOCTh Meroja
mrpadHeIX QYHKITHI,

. Unenennpie METOJBI ONTHMU3AME (YHKIHA MHOTHX TepeMeHHBIX. MeTomnl criydaitHoro
IIOHCKA.

Hucnenuple METOZBI  ONTHUMHM3AIMM  (YHKIHM MHOTHX HEPEMEHHEBIX. OIBPHCTHYECKHE

MeTojibL ['eneTHyueckue anropuT™Mel. KOMIIOHEHTHI FeHETHUECKOrO aropITMA. _
Hucnennple MeTO/IBI  ONTHMM3AIMK  (DYHKUMH MHOIMX [I€PEMCHHBIX. ODBPUCTHUECKHE
MeToAEL I'enerrnyueckne anropuTMel. OnepaTopsl FeHETHIECKOI0 alrOpHTMA,

Uwcnennple METO/BI ONTHMH3AIME (DYHKIMHA MHOIMX TEPEMEHHBIX. DBPUCTHHECKHE
MeTojbl, ['eneTnueckue anropuMel. HacTpoiixa mapaMeTpos reHeTHUECKOr) anropuTMa,

Bonpoce! qi1s1 npoBepKH caMocTOSTEILHOH PAGoThI
JlaliTe onpeneneHne yHIMOIAILHON ()YHKIMH.
Kaxum 06pazoM B METOJ(e NHXOTOMHE TapaHTUPYETCs MOMamaHue TOuKH MHHAMYM:2 U+ B
OTPE30K [ak, bk] npu mobom k> 09
Yem oTmyaeTcs METOX JIMXOTOMUH OT METO/A BOJIOTOTO CEUCHUS?
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32.

IToyemy B METOJE 30J70TOrO CEYSHHs, HAYMHAS CO BTOPOU HTEpaluH, HEOOXOANMO BLITHC-
JIITH TOJNBKO OJ{MH pa3 3uadenue GyHkimu J (u) BMECTO JIBYX B METOJE JIMXOTOMUU?

Kaxkoi n3 pacCMOTPEHHBIX B J1aOOPaTOPHOH paboTe METOOB CXOHTCs OBICTpee 1 11otemMy?
Jalite onpeiesieHHe IUITIIHIeBOH () yHKITHH,

I"eomeTprdeckast HHTEPIPETALUS JIUIIIUIEBOCTH (DYHKIIHH,

Byjer nu noManHas NHHUS, TOJydaeMast IIPH [IOMOIIE METO/IA JOMAHIBIX, MEPECeKeaTh rpa-
(ux ynxnun J (u) U [104eMy.

K ueMy MOXeT IpUBECTH 3aHIKeNHAs OICHKA KOHCTAHTRI JIHIIIIKIE H 1104YeMy?

HaliTe onpeaeneHue BEITYKIION (DYHKIHH,

['eomerpuyeckas HHTEPIPETANUS BBITYKION ()YHKITHH,

. Beakas mu KIIHANIIHIOEBa» (pYHKI.II’IH ABJIACTCH BBIHYI{IIOI"’I, n HaOGOpOT, BOSKas JIH BBITYITas]

(DYHKITHS ABITSCTCS THIIIHIEBONY U T0UeMy?

Kaxum oOpazom onpenensercs Touka “k+1 nocne MOCTPOEHUS JIOMaHHOH &k ("”) B METOME
KacaTeNbHBIX?

Halite onpenenenue rpajineHTa (yHKIHH.

B xaxyio cropony HanpasjieH BEKTOp IPaIHenTa.

Hem oTnuuaercs MeTOJ| YCIOBHOTO TPaJHEHTa OT MeToJa Hauckopeimero crnyexa? [is ka-
KOTO KJjlacca 3aJ1a4 HCII0NIB3yeTCd METO YCIOBHOTO I'paiHeHTa?

HMaiiTe onpeneneHus BLITYKIOTO MHOKECTRA.,

Joxaxure, 4TO OTPE30K SABJIIETCS BLITYKIIBIM MHOKECTBOM.

Yro Takoe BCroMOrareabHoE IPHOIMIKEHHE B METOE YCIOBHOTO IPajHENTa U JUISl UBT0 OHO
HCIIOJIB3YeTCs?

[louemy k£ +1 npubnuixenue, nomydaeMoe o (Gpopmysie METOA YCIOBHOTO IPAjMenTa, He
BBIXOIHT 3a MIPEJIEIIBI BRITYKIIOr0 MHOKecTBa (/ 7

. OnUIIATE UACIO METO/A [TOKOOPIMHATHOTO CIIYCKA.

['eomeTprteckuii cMBICIT METO/IA TOKOOPIHHATHOIO CITYCKA.

[IpuBenure hopmyny nepebopa KOOPIAHATHEIX HATPABIEHHH.

Yo Ha3kIBAIOT YAAUHOH HTepaIueii?

B Kaxkux ciaydasx BRIIONHsACTCs JpobiieHue mara?

Kakoro yeioBre cXoauMocT MeToma?

JaiiTe xapakTepucTHKy MeTojid MOKOOPAMHATHOrO CIIYCKA B CPABHEHHM ¢ TPaiUCETHRIMMU
METOJAMH.

lIpuBesnTe IpenMyINecTBa ¥ HEIOCTATKH METO/Id ITOKOOPIHHATHOIO CIIYCKa.

Onmipre upero MeToaa mrpaPHsix GyHKIHH,

Halite onpenenerue mrpadHON QyHKIMM,

[TpuBenure npuMepsl mTpadHbIX OyHKIHN?

Kakum o6pasom pelraercs BeroMorarenbHas 3a/ada B METOAEC tTpadubix QpyHKIM, KaKoif
crnoco0 IpUMEHEeH B JaHHOMH padboTe? '

. KakoBo ycnopne cxonumocetn MeToia?
. HMaiTe XapaKTepuCTHKY MeTo/a MTPpa(HBIX QYHKIMI B CPABHEHNH ¢ PAHEE PACCMOTPCIHbI-

MH MCTOIOAaMH.

. [IpuBenmTe nperMyIecTBa M HELOCTATKH MeTo/a ITpadHBIX (yHKIH,

OBbLEM CPC U PACTIPEJIEJIEHVE I10 BUJIAM YUEBHBIX PABOT B HACAX



Bun CPC KomruecTno yacos

Pabora ¢ JIeKIHOHHBIM MaTepHAaIOM, CaMOo-
CTOATEILHOE U3YUCHHE OTJEIHHBIX TEM JIHC-
IUITTMHB]; TIOUCK M 0030p TUTEPaTypEI U JJICK- 20
TPOHHBIX HCTOYHMKOB; YTCHHE ¥ H3YYEHHUE
yueOHuKa H YIeOHBIX IOCOOMIH,

[TonroToBKa K MPOBEPOTHEIM paboTam 14

BrimonmHenwe JOMANIHNUX 3a(@HHH, TOAT0TOB-
Ka K J1adopaTOPHLIM 3aHATHIM

20

Hroro 54

7. YYEBHO-METOJUYECKOE 1 UHO®OPMALIUOHHOE OBECIEYEHHUE
JANCHHTIJINHBI (MO/LY J151)

a) OCHOBHA{ JIUTEpaTypa:

L;

MeToap! ONTHMH3AIME U TEOPHH YHPABJIEHHSI: MCTOIMUCCKHUE YKA3AHMA K CAMOCTOSTENLHOM
paboTe 1o JUCHHINIHAM «MeTo/IBI O THMHU3AIHUNY, «MaTeMaTHUeCKIe METObI TEORHH YIIPaB-
JIEHUSD — DJNEKTPOI. TEKCTOBLIS JaHHble.— JIunenk: JInmerkuit rocyaperBenubiil Tex ek Hif
yHuBepcureT, 9bC ACB, 2013.— 18 ¢.

Cecmasun AW, HcenegoBanue onepalnii 1 METOAB! onTuMusanuu: yuebaoe nocobue/| Cecna-
sud AWM., CecnaBuna E.A— OnexTpoH. TekcToBhle JaHHbIe~ M.: Yuebno-meroauueckuii
LEHTP 110 00Pa30BaHHIO Ha XKEIE3HOM0POIKHOM TpancnopTe, 2015.~ 200 c.

Kazanckas O.B. Mogenn u merons! ontuvuzanuu. [Ipaktukym: yuebnoe nocobue/ Kaszamckas
O.B., IOu C.I'., Anscoa O.K.— DnexTpoH. TexcToBsIe Jlanibie.~ Hosocubupek: Hosocu6ip-
CKHH TOCYyIapCTBEHHBIN TeXHHUecKul yHuBepeuTeT, 2012.— 204 ¢.

Arrerkon A.B. Beenenue B Meronsl onTuMH3amuy: ydaebnoe rnocobue/ Atrerkos A.B|, 3apy-
oun B.C., Kanatnukos A.H.— JyekTpoH. TekcTOBLIE JanHble.— M.: OUHAHCHL M CTATHCTHKA,
2014.-272 ¢.

Meroner onTumu3anuy: yyebHoe mocobue/ O.A. Bacuibesa [u jap.].— DIEKTPoH, TEKCTORbIC
naHubIe.— M.: MOCKOBCKHMH TOCYiapeTBeHHbLH CTporTenbHbli yHuseperter, DBC ACB, 2014.—
96 ¢

) NOMONHUTENIBHAS TUTEPATYpA:

L.

Cyxapes A.I'. Kypc MeToznor onruMuzamun [DeKTponisii pecype|: yueGuoe nocobue/ Cy-
xapes A.I'.,, Tumoxor A.B., ®enopor B.B.— Diexrpon. Tekcrosre Jannpe.~ M.: ®MU3MA-
TJINT, 2011.- 367 c.

Pozosa B.H. Meroxel ontuMusanuu [DinekTpoHHBIH pecype]: yueGuoe nocobue/ Pozosa
B.H., Makcumosa M.C.— Driextpon. TekcroBble nannsie.— M.: Poccuifeknii ymusepcurer
Ipy>x0n1 Hapoos, 2010.— 112 ¢.

[TanTeneen A.B. MeTopl oNTHMH3AIMN [DICKTPOHHBIHA pecype]: yuebnoe mocodue/ [aire-
neeB A.B., Jlerosa T.A.— DiexTpoH. TexcToBEIe AaHuble— M.: Jloroc, 2011.— 424 c.

B) HNCPUOAHYECKHE U3 IaHMd:

L.

«MHpopMAlIMOHHBIE TEXHOIOTHID EXXeMEeCsSuHbIH TeOpeTHICCKHH W NPUKIaAHONl BayuIo-
rexanueckui xKypHai ISSN 1684-6400 [ToanucuHol unnexc 72656

Kypnan «BusHec-uHQOPMATHKAY — PELEHIUPYEMBIH MEIKIUCIMILIMHAPHBIN HAYHEIH 3Ky p-
Hay, BeinyckaeMmbld ¢ 2007 roga HammoHalpHEIM HCCIENOBATEILCKHM YHHBEPCHTETOM
«Bercruas mxona skonoMuxuy» (HHY BIID). AxMunuctpuposare Ky pHalia 0CymecnBs-
ercst [1Ixono# 6uznec-uaGopmarukn HAY BIID.

Kypuan «Bectuuk Muctutyra skonomuku PAH» —



. Kypran «BeCTHIK KOMITBIOTEPHBIX U WH(POPMALHOHHLIX TEXHOIIOTHH»

Kypnan «Bectnux MI'Y: axoHoMuKa»

Kypnan «Bectruk Poccnitickoro sSK0HOMUYeCKOro yHUBepeuTeTa UM, [lnexamonay
Kypran «BecTHHK (hHHANCOBOIO YHHBEPCHTETAY

Kypuain «Bonpocs! SK0HOMIKI

oo

Aypran «BerauciuTeNbHBIC TeXHOTOTHED

B) HHTCPHET-PECYPCHI:
Pecypcel  Jyisl  AMCTAHIMOHHOTO  OCBOGHMSI Kypca, pasMelleHHble Ha  caiTe
WWW.cs.vlsu.ru.

CoBpeMeHHBIE HHPOPMAIIOHHEIC CHCTEMBI JUIS CO3MAHMS H PEAIM3AIINT MATEMATHHYCCKI X MC~

TOZIOB B 3KOHOMHUKE U (PHHAHCAX:

1. Mathcad — mporpaMmMuOe cpeacTBO, cpela [T BRIMONHEHH Ha KOMIILIOTEPE PasHoofpasHbix
MaTeMaTHYeCKHX M TEXHHUYECKHX PacucroB, CHAOXKEHHAs IPOCTBHIM B OCBOCHHMM M B padore
rpaduueckum HHTEpdEcoM, KOTOpast IPEIOCTABIISET I0NL30BATEI0 HHCTPYMEHTR [Tl Pa-
Gorer ¢ hopmynamu, yncnamy, rpaduraMu u texkcramu. B cpeie Mathead noctynmer Gosee
COTHHM OTIEPATOPOB M JOTHYECKUX PYHKIMH, IpeHa3HAYCHHBIX I YHCISHHOI0 U CEMBOIIb-
HOTO PEIICHHS MaTeMaTHIECKUX 3a1ad pasnmuynoit cinoxkaoctr (hitp://www.ptc.com).

2. MatlLab — BbICOKOYPOBHEBBIH SI3BIK M HHTEPAKTHBHAS CPEJA I ITPOTPAMMHUPCBAHE S, HMHC-
JICHHBIX PacyeTOB H BH3yaM3alud pesynbratoB. C nomoinsio MATLAB moxuo anainusu-
poBaTh  JAHHBIE, paspalaTelBaTh  ANTOPHTMEL,  CO3JIABATH MOICIH W [PHIIOIKEHMS
(http://matlab.ru).

3. Malpe — ojna u3 Haubomee MONYJIAPHBIX CHCTEM CHMBONBIBIX BLIUUC/ICHMH, oGazaonias

npesocxoanoi Hayunoit rpagukoit (http:/www.maplesoft.com).

4. Power Sim Constructor, Power Sim Studio — nporpammsoe ofecricuerze Powersint Biiio-
qaeT B ce0dA pasNMuUHBIE THIBl HHCTPYMEHTOB HMMHUTAIMOHHOIO — MOJEIHPOBAIHS
(http://powersim.ru) '

5. Anylogic AnyLogic - HHCTPYMEHT HMHTALMOHHOTO MOAEIMPOBAHMS
(http://www.anylogic.ru)

6. BPWin — Mommpii HHCTpyMeHT MozenupoBaHus, paspaboTanubiii (pupmoit Computer
Associates Technologies KOTOpPEIH HCIONIBE3yeTCS AU aHANKM3A, JOKYMEHTHPOBAHHS 11 Peop-
FaHH3aIHA CII0KHBIX Ou3Hec-poneccoB. Moyens, cosnanuas cpejcrsamu BPwin, nosposs-

€T YeTKO NOKYMEHTHPOBATh Pa3IHYHEIE ACIEKTEI JCATCIBHOCTH - JIEHCTRAS, KOTOPEIE HE06-

XOIHMO TIPEAIPHHATE, CIIOCOOBI MX OCYIISCTRICHHS, TPEOYIOIHECS UL 9TOI0 PECypPehl U

np. (http://www.ca.com).

Wurepuer-pecypcenl, 6a3pl JaHHBIX, HH(QOPMAIHOHHO-CIIPABOYHBIC H ITOUCKOBBIE CHETEMBI 10
TEMAaTHKE JIUCIUTIAHEI:

1. http://www.exponenta.ru - O6pasoBatebHbIH MaTeMaTHICCKHH TOPTAII,

2. hitp://www.kxlab.com - caiir _kx JlaGoparopun. OTlipaBHas Touka HOHCKA HHGOPMAIHH O
HOBEHIINX HAyYHBIX pa3paboTkax B 00IaCTH BEIYHCIUTENLION MATEMATHKH, ARTOMATH3AIIHH
MOJIETTUPOBAHMS U IIPOTPaMMHBIX Ipoaykrax _kx JlaGoparopuu.

3. www.mathhelpplanet.com - nexomMmepueckuit MaTeMaTHUCCKUi POPYM, HA KOTOPOM MOIKHO

NOJIYYUTh KOHCYNLTALHIO M PEANbHYIO MOMOMIL B PENICHHH II0 MPAKTHIECKH JIOGOMY BO-
NPOCY, CBA3ANHOMY ¢ MATEMATHKON M MHOTOUHCIICHHBIMU €8 [1PUII0/KEHHAMI.

4. www.csin.ru - OOpazoBaTelbHbI WHTEPHET-TIPOEKT, MOCBIIIEHHBI computer science u
CMEKHBIM THCIUIIIANAM, Me1 GopMHUpyeM KOMMBIOHHTH JITO/eH, Tpo)ecCHONAILH 3aHH-



MAIOUIHXCs WM aXKe IPOCTO MHTEPECYIOMIXCS JIaHHON TeMatnkoi. Takxe mMbl cobupaem
MH()OPMAIHIO, HALPEMED, PYCCKOS3LIYHBIE KYPChL 10 HH(OPMATHKE.

5. www.teorver.ru - ITopras, MOCBSIIEHHBIH TAKHM pasjienaM MaTeMaTHKH, KaK TeopHs BEpo-
SITHOCTCH, MareMarH4ecKas CTATHCTHKA, TEOpHs MAaccoBOIO 0OCIYKHBAHMS, MATEMATHUC-

CKasd Teopus Tenerpapura 1 APYTUM MPHIIOKEHISIM TEOPHH BEPOSITHOCTEI.

6. http://edu.ru - denepansusii nopran "Poccuiickoe oGpazopanue”, mopuepxusaenmnii OI'Y
I'HUKM UTT "MadopMuka". Katamor uHTepHET-peCcypeoB I10 MPEAMETaM.

7. http://www.mathtree.ru ~ JpeBoBHIHEIA KaTaIor MATEMaTHUYECKHX PECYPCOB COICPIKAT FH-

(popmarmio o xadenpax, mepconax, ryoIHKaIUsIX, GUOIHOTEKAX, JHYPHATAX U T I,

8. hitp://www.mathnet.ru/ - OBmmepoccuifckuii MaTemMaTHuecKuii mopTaiz, MPeAoCTARNAIONIHT
poccuifcknM | 3apy0eiKHLIM MaTeMaTHKaM PasiIHuHBIe BO3BMOKHOCTH B ITOUCKE HIIOpMALIMK
0 MaTeMaTHIeCKOH Ku3nn B Poccuu,

9. http://algolist. manual.ty - Caiit, HOCBSILIEHHBINH aNropuTMaM M METOAM IPOrpaMMUpPORa-
HHSL.

10. hitp://www.ecsocman.edu.ru/ - O6pa3oBaTeNbHEIA MOPTAI - SKOHOMHUKE, COLAONOTHS, Me-
HEIKMEHT., _

11, http://www.fea.ru/ - ITopran nmaboparopun "Bordiciurensias Mexanuka' husHroMexammye-
ckoro ¢akynnrera CIIGITIY.

8. MATEPHAJBHO-TEXHUYECKOE OBECNEYEHUE
JAUCHUITIIMHBIL (MO Y JISI)

JIeKIMOHHbBIE ayUTOPHH, OCHAIIEHHBIE OCKOH (It Mesla WIlk Mapkepa), SKPaHoM Juisd
IPOEKIMOHHBIX CHCTEM, IIPOCKTOPOM H HOYTOYKOM.

AynuTopuH UIs npoBeileHKs 1aopaTOPHBIX 3aHsATH, OCHALIEHILIC COBPEMCHHLIMH
NEPCOHANBHBIME KOMIIBIOTEPAMH, OOLEAMHENHBIME B JIOKAIBHYIO BLIYHCIHTENLHYIO CETh W
YKOMIUIEKTOBAHHBIMH ~ HEOOXOMMMBIM ~ CHCTEMHBIM M [IPUKIAJHLIM  TIPOIPavMMHbIM
ofecreueHneM, ay IMTOPUY BEIYUCIHTEIBEHOTO IEHTpA. '
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1o nanpasnenuio 02.03.02 OyniaMeHTaaEHas HHOOPMATHKA B HI(OPMAITHONIEIE TEXITOMOT M.

Pabouyro nporpammy coctasmi jomeHT kadeapsr GullM g A6_]ﬁ:axf[u A,

7
Perensent ﬁ%/@
(npeacTaBUTENb paboTonaTefis == = %m/ﬁ = %/»{’ jﬂ/" 256 AQAQ f; L?.ﬂ/éﬁéi r

#

(mecTo paboThl, JIOJ'I)I(HOéZI‘b () /IO/ TIOLITHCE)

[Iporpamma pacemoTpena u ogobpeHa Ha 3aceiannu  Kapeapsl (T)I/IHM
[Tpotoxon Ne 77 or €7 % 75 rona o -
3asenyronui kadeapoit -~ Apaxzisa CM.

(®HO, noanucs)

Pabouas mporpamma paccMoTpeHa U ox00peHa Ha 3acelaHuy yuebHO-MEeTOAMUecKOil KOMUCCHN
nanpasienus 02.03.02 Oynnaventaipaas MHOOPMATHKA ¥ HHQOPMALOHHBIE TEXHOJIOTHH,

Mporoxon Ne 77 or €7 0% 7 ropa e

[Ipencenarens KoMHCCHH Apaxesin C.V.

rd

(®HO, noanucs)

JINCT NEPEYTBEPKIEHUS
PABOYEH ITPOTPAMMBI JIMCLHUATLIAHBI (MOJTY.JISI)

PaGouas nporpamma ogoGpena na ) yuebHBIH ron

HpoToxon zacenanus kadeapnr No oT roja

3ase/(ylomuid kadeapoi

PaGouas nporpamma ogobpena na y4eOHEBIH TO/T

[IpoToxon 3acenanus kadeapsl Ne 0T rojia

3ageyroumit kadgenpoit

Pabouas nporpamma o100pena na yueOHbIit 101

ITporoxo 3acenanus kadenper No 0T rojia

3apenyromuit kadenpoit




