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1. IEJX OCBOEHUSA JUCITAIIJINHBI

LensMHu OCBOEHMS JUCLHUILIHHBI (MOAYJIS) «MeTo/ibl ONTHMH3AIME U HCCIENOBAHKE OIIepa-

LUA» SBISIOTCS O3HAKOMIICHHE CTYOCHTOB, O6yanOIHI/IXC$I II0 HAIPABJICHUIO «MaremaTudeckoe
obecneueHne u AIMUAHUCTPHUPOBAHNUC I/IH(I)OpMaI.II/IOHHBIX CUCTEM», ¢ MCTOAaMH, HaKOIIJICHHEIMH B
JTOH TCOPHH. [Tocnennee O3Ha4acT, YTO CTYACHTBI 10 OKOHYAHHH Kypca OOJI’KHBI BJIaJACTh HaBBIKA-
MU I10 pEIICHUIO IIPUKIIAHEIX OKCTPECMAJIBHBIX 334a4.

OnHolt U3 XapaKTepHBIX OCOOEHHOCTEH COBPEMEHHOU SMOXH ABJISETCA BCE BO3PACTAOIIEE

BHHMaHHWe K IpobieMaM ynpapieHHs. Kak HUKorjga mpexie, OymiaeTcs IoTpeGHOCTh B IIONO-
TBOPHOM ¥ 3(G(HEKTHBHOM HCIIONIB30BAHUN IPUPOIHBIX GOraTCTB, JTIOACKUX PECYPCOB, MATEPUAIH-
HBIX U TEXHHYECKHX cpelcTB. Ha MaTeMaTHYeCKOM S3bIKE Takue 3a/1a9i MOTYT OBITH C(OPMYITHPO-
BaHBl KaK 3a/a4d OTHICKAHMA 3KCTpeMyMa HEKOTopoit QyHKIH Wik $yHKIwoHAaNa. B pe3ynpTaTe
paboT MHOTHX MaTEMaTHKOB II0 HX PELICHHUIO CTAIO BO3MOXCHBIM FOBOPHTH O TEOPHH IKCTPEMATh-

HBIX 3a7a4.

3anauu TUCIUAILINHEL
H3y4Y€HHE OCHOBHEIX IPHEMOB 1 METOJIOB PEIICHUS ONTHMH3AIMOHHEIX 3a/1a4;

(1)0pMI/Ip0BElHHe HaBbBIKOB IMMOCTPOCHUSA OIITUMH3ALMOHHBIX MOI[@JIGIZ, HauboJee HOJIHO OTBEYa-
oKX TpG@OBaHI/IﬂM TIOCTaBJICHHOMN 3aJgadm,

HU3Yy4YCHHUC coco0oB peannsanuy METOJ0B ONITHMHU3AIIUM B BUAC IIPOrPaMM JJIs SBM,
ano6peTeHHe HaBBIKOB ILJTAHUPOBAaHUA 3KCIICPUMCHTOB U 06pa6OTKH HX pE3yNnbTaTOB.

2. MECTO JUCIUIVINHBI B CTPYKTYPE OIIOII BO
JaHHad JUCHMILIMHA OTHOCUTCS K OOS3aTeNbHBIM JMCIMIUIMHAM BAapHATHBHON 4YacTw

OIIOII. M3yueHne NUCHUILTHHBI IPOXOJHUT B 4-M ceMecTpe U GasupyeTcs Ha 3HAHMAX, IPHOOpe-
TEHHBIX CTYACHTaMHU B paMKaX KypcoB «MareMaTuueckuil anammsy, «[ eoMeTpUs # TOIOIOTHSIY,
«IudpepeHnnanbHbIC ypaBHEHUD», «UCICHHBIE METOMBI), «AJNTOPUTMBL ¥ AlIFOPATMUYECKHE
S3BIKH» U JP.

HMauHbIil Kypc obecrieunBaeT aajbHelinee I/Iin’,yquI/Ie JUCHHUIUIMH «MoJenmpoBaHue WH-
(GOpPMaITOHHBIX CHCTEM H TEXHOJIOTHIIY, <<PacnpenehéHHa;I obpaboTka HHpOPMAUK» U ABIIET-
cs1 6a30BBIM JUIA H3YYCHUS CIIECIMATBHbIX zmcunrmuﬁ.

3HaHUS, [TOJlyYeHHBIE B paMKax H3YUeHHS ﬂeleHoﬁ JUCLHUIUIMHEL, MOTYT OBITh IpUMEHE-
HDBI 711 HAIIMCAHUA BBITYCKHON KBaTHU()UKAITMOHHOM ipa60TI>1.

3. KOMIIETEHIIMHA OBY‘IAIOIJ_[EFOQ!H, OOPMUPYEMBIE B PE3YJIBTATE
OCBOEHMS JUCHUTUIAHBI (MOTY JIST)
B pesyibrare 0CBOGHHS MUCIUILTIHEL 00 YYAIOMMHCS TOIDKEH OBIAETh CIIEIyFOIAMH O6IIe-
po(hECCHOHANBHBIMU U POGEeCCHOHATBHBIMA KOMneﬁeHunaMH:
- CIOCOOHOCTB IIPUMEHSTH B IPOGECCHOHANBHOM ASSTENBHOCTH 3HAHMS MATEMAaTHIECKIX OCHOB HH-
popmarnku (OITK-2). 1
- TOTOBHOCTB K pa3pabOTKe MOJAETUPYIOIIMX ANrOPHTMOB U PEAIM3ALMHY MX Ha 6ase sS3LIKOB U IIaKe-
TOB [IPHUKIIQJHBIX [IPOrpaMM MOZETHPOBAHMS (HK-:B).

B pe3ysbTaTe 0CBOCHHS AUCLMILIMHEL CTY/ICHT JOJDKEH JEMOHCTPHPOBATE OCBOCHHE
YKa3aHHBIX KOMIIETEHIMH 110 JIECKPUIITOPAM (<3I-f;aHI/IH, YMEHHS, BIAJACHHS», B COOTBETCTBUU
¢ TEMATHYECKUMU MOJYJISMHU JTUCHUILIAHEL, nqueH;{TB IIOJIyYECHHBIE 3HAHUS B MOCIEIYIO-
meM 00y4eHUH U IpodeccHoHaIbHOM JCATENLHOCTH:

1) 3uare: onpenencnue o6muX GopM, 3aKOHOMEPHOCTEH, HHCTPYMEHTAIBHEIX CPEACTB IS
JAHHOH JUCIUIIIIVHEL, KOPPEKTHBIE [I0CTAHOBKH KIIACCHYECKHX 3aja4;



2) VMeTb: NOHATH MOCTABICHHYIO 3a/1a4y; (GOPMYJIHPOBATh PE3yNIbTaT, Ha OCHOBE aHAIM3A
YBHIETH U KOPPEKTHO CHOPMYIUPOBATH MATEMATUYUSCKH TOYHEIM pe3yIibTaT;

3) Bnamers: cOCOGHOCTBIO YUUTHCS; (yHIAMEHTANBHOM IIOATOTOBKOM IO OCHOBAM IIPO-
(eccHOHANBHEIX 3HAHMI; NMOHMMAHHEM KOPPEKTHOCTH IIOCTAHOBOK 3a1ad; CIIOCOOHO-
CTBIO IIEPEAAaBATh PE3YJIbTAT IPOBENEHHEIX QU3NKO-MATEMATHUCCKUX W IIPUKIATHEIX HC-
CJIEIOBAHKHI B BH/IE KOHKPETHBIX PEKOMEHALMH, BEIPAXKEHHBIX B TEPMUHAX IPEAMETHOM

obnmacti H3JIYIaBIIETOCs ABJICHUA.

4, CTPYKTYPA U COAEPKAHUE JUCITAIIJIMHLI (MOAY.JIS)
OOwas TpyI0eMKOCTb JUCIMILIAHBI COCTARIISACT 4 3aUeTHRIX eUHMIEL, 144 vaca.
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<§_ JICHTOB OO6beM yueOHOM | KOHTpOJIA ycrieBa-
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METOJBI.
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COJEPKAHUE JUCIATIIINHBI

JIEKITUA
Jlekuus 1. Beexenne. IloctaHoBKa 3amaun ontumusanud. Knaccudukarys 3amad MareMaTnye-
CKOI0 IIpOrpaMMHUpOBaHus (2 yaca).
Jexnust 2. Metoas! MUHUMU3ANKME GYHKIUH 0QHOM nepeMenHoM. Knaccuueckuii meton. Me-
TOJIBI TUXOTOMHUH, 30JI0TOTO ceueHus (4 yaca).
Jlexnus 3. Metop! MUHAME3AIMN (YHKIHHA 0QHO! nmepeMeHHoi. Metoz nomaHbIxX (4 yaca).




Jlexums 4. MeTonsl MUHUMH3AIMHA (YHKIUM OOHOM nepeMeHHOM. Brimykiere pyHKIun. MeTox
KacaTelbHEIX (4 yaca).

Jlexnms S. Metonsl MUHEMH3ANNH QYHKIHH MHOTHX IepeMeHHbIX, [TocTaHOBKa 3aqa4n. 3aza-
ya Ha Oe3yciioBHBIN skcTpemyM. Kiaccuueckuii metoy (4 gaca).

Jexnus 6. Meroasl MUHAMH3AIMH QYHKIUN MHOTHX IIepeMeHHBIX. MeTon MuoxuTeneit Jla-
rpamnxa (4 gaca).

Jlexnus 7, 3amaun BEITYKIOTO IiporpamMMmupoBanus. Cemropast Touka. Teopemsl Kyna-Takkepa
(4 qaca).

JIexums 8. YncieHHbIe METOABI MUHIMU3AIUYN QYHKIMNA MHOTHX IIepeMEeHHBIXK. MeTos ciydaii-
Horo noucka. ' panuenTtasie metonel. Metox Herotona (4 1acos).

Jlexuus 9. YrcieHHEIE METOABI MUHAMH3AIUN (PYHKIMHA MHOTHX MEPEMEHHBIX. METOJI IIOKOOP-
IJUHATHOro ciiycka. MeTton MHoXkuTenelt Jlarpamxka. Meron mtpadueix ¢yHxiwii (4 vaca).
Jlekmma 10. DOspucraueckue MeTonsl. ['eHeTHuecKkue anropuTMel. MypaBBEHUHBIA aaropuT™ (2
qaca).

JIABOPATOPHBIE 3AHATHUSI
JlaGopaTopunas pa6ora Nel. MeTonsl MuHEMH3anWy QyHKIUE OHOM mepeMenHoH. MeTto,1 /Tu-
XOTOMHU, METOH 30JI0TOTO ceueHus (4 qaca).
JlabopaTopnast pa6ota Ne3. MeTons MEHHMHA3aNUU QyHKIUH OAHOM IepeMenHoi, MeTtox j10-
MaHBIX (2 yaca).
JlabopaTopHasa padora Ne3. MeToasl MEHAME3aNNN GYHKIKH OHOM IIepeMenHoi, MeTox Ka-
caTeNbHBIX (2 vaca).
JlaGopaTropHas paGora Ned. MeTonp MUHUMHA3AIMK QYHKIMHE MHOTHX MEPEMEHHBIX, | pajiu-
EHTHBIE METOJIHI (4 uaca).
JlabopaTtopHasn paGora NeS. UnucneHHBIE METOB] MUHUMHE3AIMH (YHKIUH MHOTHX TI€pPEMEH-
HBIX. MeToll TOKOOPAWHATHOTO ciiycKa (2 Jaca).
JlaGopaTopnas pa6ora Ne6. UnciaeHHbIE METOABI MUHUMHU3AINAH QYHKIHI MHOTHX TIEpEMEH-
HBIX. Meton mrpadusix yHKIW (4 vaca).

5. OBPA3OBATEJIbHBIE TEXHOJIOI'HU
Jlnst mOCTHIKEHMS INIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS JUCLUILINHEI HCIIOJIB3YIOTCS
cienyomye 00pa3oBaTeNbHbIE TEXHOJIOTHH:
- HHOOPMAIMOHHO-Pa3BUBAIOIIIE TEXHOIOTHH;
- pasBHBarOUIMe NPOOIEMHO-OPUCHTUPOBAHHBIC TEXHOIOTHH;
- JHUYHOCTHO OPUEHTHUPOBAHHEIC TEXHOJIOTUH 00yUCHUS.

JlaGopatopusble
Mertong! Jlexnus patop CPC
3aHATHUS

Meron IT + + +
PaGora B komanae +
Case-study +
[IpoGnemuoe obyyeHue + +
KonrexctHoe 06yuenwe + +
Obyuenune Ha OCHOBE

+ + +
OITbITa
HupuugyansHoe o0y- + .
UeHUE




MesxmucumnnnnapHoe + + +
o0yueHue

Onepexxaromias camo- +
croaresnbHas pabora

B pamkax M3ydeHHS AMCIUIUIMHBI BO3MOXHO MPUMEHEHUE LIMPOKO cIekTpa obpaszopa-
TEJLHBIX TEXHOJIOTHH: JIEKIIMOHHO-CEMUHApcKasd cucreMa o0yueHus (TpaAuLUOHHEBIE JTEKIIUOH-
HbIE U Ja00opaToOpHLIE 3aHATHA); case-study; MeTox mpoekToB; 00y4eHne B MaJbIX IpyNNax; Ma-
CTep-KJIacchl; IPHUMEHECHHEe MYJIbTHMENNa TEXHOJIOIHH (IPOBEJNCHUE JIEKIIMOHHBIX 3aHATHH C
IIPUMEHEHUEM KOMIBIOTEPHBIX NPE3CHTANNN U JEMOHCTPAIlUOHHBIX POJIMKOB € IIOMOIIBIO IIPO-
exkTopa Wi JBM); TeXHOJNOrHS pa3BUTHUS KPUTHUECKOTO MBIIUICHHS, HH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHU (TIpHMEHEeHUe WHGOPMAUUOHHBIX TEXHOJIOTHI NjIsi MOHMTO-
pHHI'a TEKYIIeH yclieBaeMOCTH CTYA€HTOB U KOHTPOJISI 3HAHWI).

6. OIIEHOYHBIE CPEJCTBA JUISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOUYHOMN ATTECTAIIU 110 UTOTI'AM OCBOEHMS TUCIIU-
IINHBI 1 YYEFHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSITEJIb-
HOM PABOTBI CTYJIEHTOB

TEKYILIUNA KOHTPOJIb
TexymuM KOHTpOJIEM YyCIIEBaEMOCTH SIBJISCTCS JCHCTBYIOINAS B YHHUEEPCUTETE CHUCTEMa
PEUTUHT-KOHTPOJIA.

KonTposabHbie BOIIPOChI K peliTHHr-KOHTPOII0 Nel
1. IlocTponTh MHHHMH3UPYIOUIYIO TOCIEOBATEIBHOCTE s QYHKIUH J(U) = arcig(u).
2. Haitru MuoxxectBo U” Bcex Touek MEHEMYMa JUIS (YHKIHH J(1):

) ={|u2 —ll,u #1,
Lu=1.

3. Tlycrs dynxmus J(u)=|||u’-1|-1|-1|. HaiiT Bce JIOKaNbHBIC MEHEMYMBI JJAHHOM (DYHKIIHY K
OTBETUTH Ha BOIIPOC: HA KaKUX OTPE3KaX OHa SBJISIETCS YHUMOIAAIBHOM,

4. Pemmts: J(u)=sin’(u)+cos’(u) — extr. ue [0; 27].

1 =1
5. Pemmrs: J(u)= (He” J U0, —extr, ueR.
0, u=0.

6. IlpuBectn mpumep QyHKUUH, YIOBIETBOPSIOMNX YCIOBUIO JIMMIIHIA, HO HE SBIISIOUIMXCS
YHUMOZANBHOH (He MeHee Tpex ¢yHKIuit), OTBETHTh Ha BOIPOC: YAOBICTBOPSIET K YCIIO-
BusAM JInnmmna QyHKIus yHUMOIaIbHAs Ha OTpe3Ke. Y TBEPIK/ICHHE JOKA3aTh.

7. PaccMOTpeTh LEpPBBIE MECTh MAroB METOA JIOMaHBIX s GyHKimy J(u)=||u’-1|-1| Ba oT-

pesxe [-2; 2] npu Vu, €[-2;2].
8.  Haiitu o6nacts BeinykinocTa GyHKImy J(u)=sin(u)+sin(2u).
9. Pemmrs: J(u)=(x+y+ 1)_(x2_xy+y2) —extr. u=(x,y)e E*.

10. Pemmts: J(u) = xy*z’ (1—x—2y—3z) —extr,u=(x,vy,2)e E’.
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Petuts: J(u)=x—>min, ucU , U={u =(x,y)e E*: y—x? =O,x20}.

Pemats: J(u)=x - extr, ueU, U = {u =(x,y)e E*:x"+)! = 0} , TJIE P U ¢ HATypaIbHbIC
YHCIIA.

Ipu kxaxux a, b u c¢ Oyakuus J(u)=ax’+2bxy+cy’, 6ymer BBIIYKIa, BOrHYyTa?
u=(x,y)e k>,

Haitu obmacte  Boimywinoctd  Gynkmmit:  J(w)=sin(x+y+z), Jw)=sin(x’+y°+z°),
u=(x,y,z)e E.

I[IprBecTH HpUMEp KOPPEKTHO cPOPMYIHMPOBAHHON MPHKIATHON 3a1add OITHMHU3ALMY, C

HAJIMYMEM HE MCHEC JABYX OrpaHMYeHHH. YKa3aTh K KaKkoMy Kaccy M THILY OTHOCHTCS
copmyrmpoBanHas 3a1a4a.

Haittu MHOXecTBO U — Bcex Touek MUHEMyMa QYHKUUH J (u)=sin[7r exp (—uzﬂ , Ha8

yHuBepcanbHOM MHEOKecTBE U = RY, TIoCTpOHTS MEUHHMH3HPYIOLIHE [0CIIEA0BATEHOCTH
ans J(u), KOTopas CXOAUTCS K MHOXKECTBY U M HE CXOIUTCL.
Haittn MHOECTBO U - BCEX TOUYCK MUHAMYMa byHK-

muu J(u) =1-cos |:7Z' exp (—u2 —~In %)} , Ha yHHUBepcaibHoM MHOXectBe U = R!. TlocTpo-

UTh MUHHMH3HUPYIOIIKE IOCICI0BATEILHOCTH UL J(1), KOTOpas CXODUTCS K MHOXECTBY
U’ v He cXouTeA.

Brisectr popMyity it BEIYHCICHHUS IIOTOXKEHHUSI TOYEK 30JI0TOTO CeYeHHs oTpesKa [a, b].
BBLICHATE Ha KaKHX OTpe3Kax (pyHKUUs J(u) SBIsSeTCA YHUMOAAIBHOM:

J(u) = au® +bu+ ¢, J () = Ju], () = e, T () = cos(u), J () = sh(u).
BrricHuTs Ha KakuX orpeskax QyHKus J(u) SBisercs yHUMOAaIbHOM:
J(W) =au’ +bu+c,J(u) = \/|;,J(u) =e ", J(u)=sin(u),J(w) = ch(u).

Onenuts nocrosuryio Jlummmuna L anst dynkumn J(u) = —u’ +2u” +5u—2 Ha oTpeske [-

2, 3].

Oneruts nocrosuuylo Jlumumna L s dyuxunn J(u) = —2u’ +6u° —u +10 Ha oTpeske [-

2, 3].

Haiitn rinoGansHbiit MAHEMYM QyHKUME J 0 METOY MOCTENOBATENBHOTO MepeGopa st

bynxkmmu J(w) J () =—-u’ +2u’ +5u—2 Ha oTpeske [-2, 3].

Hatitu rnoGansusiii MuHuMyM QyHKIMA J' 10 METOMY TOCIIeNOBATENbHOI0 IepeGopa s

dysxumn J(u) =-2u° +6u’ —u +10 ©Ha oTpesxke [-2, 3].

Haiitu Touky maxcumyma bymxumn ( f(x) — max ) f(x) = 2x, +4x, —x; —2x> npu orpa-
X +2x,<8

HIYSHUSX {le —x, <12

Haiiti Touxy maxcumyma Qymxumn (f(x) — max ) f(x) = x, +4x, + x,x, —2x; = 2x} npu

X +2x, <12

OrpaHMYEHHUIX .
3x, +x, <15



27.

28.

29.

Haiitu Touxy makcumyma Qynkuun ( f(x) = max ) £(x) = —x’ — x> +x, +8x, npu orpasu-
YEHUAX
{_xz <5
Haittu Touxy makcumyma ¢yrkmun ( f(x) — max ) f(x) =-2x, +8x, —x/ —x. mupu orpa-
x +2x, <12
HUYEHHSIX .
-X +x,28

Haittir Touky maxcumyma ¢yskimn (f(x) — max ) f(x) = (x, —3)2 +(x, - 4)2 TIpM Orpa-

3x,+2x,27

HUUEHHIX .
10x, —x, <8

KonTpoabHbie BONPOCHI K PeATHHI-KOHTPOJII0 Ne2

1. HaliTi Bce TOUKH JIOKAJIBHOTO O€3yCIIOBHOTO MUHIMYMA Y CIICIYIOIAX (PYHKITWIHA.

1. flenxa) = (k1 +x2—1)° + x5 — 2x2;

Jlenxz) = (k1 —x2+ 1)? + (x1 + x2— 1)%

Jlenxz) = (6 +x2+ 2% —xr%;

Fenxz) = (e1 = 2x2° + 1)? + xy;

fenxz) = (xi° + x2 + 1)? + x7 —x2;

Joenxz) = (i —x22 + 4)° + x/°;

Jenxa) = (xi° + 2x3 + 1)° — 4x;

Joenxz) = (x1 +x2+ 3)% —x1 + 2x2;

Jenxax3) = (%1 + 2x2—x3)° + (x1 + x2)? + (x3-35)%

10. fixi,x2,%x3) = (x1—2%2)* + (x2— 2x3)° + (x3—4)%

11, fenx2x3) = (61— 2x2)° + (x2— 2x3)° + (x3— 2x1)° + (x1 = 1)%;
12, fxn,x2,%x3) = (61 + 2x2 + 4x3)° + (e1—x2 + 1)? + (k2 + x3— 1)%
13. flxn,x2) = x° + 2%/ + xix2 + 2x1 — x2°;

14. flxi,x2) = 2x1° —xi? + 3xpxz —x1 + 4x2°;

15, flenxz) = x° + 5x1° — 8xixa —x1 + 4x2%;

16. fx1x2) = 10x/° —x° + xix2 + x2%;

oS N R R N

17. flenxa) = xi° + x1° —xix2 + x1 + x2%;

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

19. flxn,x2) = x1(=x1° + x1 + 4) + x2(2%1 + x3);

20. fx1,x2) = Sxi(xi’ + x1— 1) + 3x2061 + x2);

21 fxnxz) = 2xi(xi’ + 2x1 = 3/2) + 2x2(—x1 + x2);
22. flxnxy) = xi(-x1? + 5x2) + 201 + 2x2);

23, flxn,xz) = 2x1(2x1? + x1— 1) + 2x2(x1 — x2);

24. flxnxz) = xi1(1 —xi° + 6x1) —x2(%1 + x2).



2. PemnTs citelyromue 3a1a4ud Ha YCIIOBHBIA MHHHAMYM.
I (xr+x2—1)2+ (2x1—x2+ 1) > min; x1—x2=1.
. (e1 + 2x2— 1)? + (ertxg)? = min; x1+x2 = 1.
. (%1 + 3x2—6)° + x1 > min; x;—x2 = 0.

(1 —x2+ 1)? —x2 > min; 2x; + x2 =2,

2
3
4
5. %1+ x2 > min; 2x)f +x7 =4,
6. 2x1 +x2 = min 2xP° +x%; = 4.
7. x1 = min; (x1 +x2)° +x17 = 1.
8. x1—x2-»min; xP° +x7 =1
9. xi? +x2 »min; xi* +x° = 1.
10. xP + x22 > min; 2x7° + x2° = 4.
11.xP° + 2x2 > min; xi° + x° =4
12. %77 + 2x2° = min; 2x/ +x° = 4.
13. (x1—x2 + x3— 1)?+x% = min; x) +x2 + x3 = 1.
14. (x1— 2x2)° + (x2 + x3)° > min; x; +x2 + x3= 1.
15. (1 +x2 +x3— 1)°+(x1 —x2)° > min; x1 + x2—x3=1.
16. (x1—x2)% + (x1 + x3)° = min; x2 + x3 = 4.
17 (x1—x2 tx3+ 1)2 —>min; x; +x2+x3=1 x;—x2—x3=2.
18. (x1 +x3)° + (x1 +x2)° > min; x; + 2x3 =4, x2+ 2x3 = 6.
19. (er+ 2x2 + 3x3 + 4)2 > miny x1 +x2+x35=1, 3x; + 2x2 + x3 = 0.
20. x; + 2x2 + 3x3 > min; xi° + 2x% + x5 = 1.
21 x1—x2+x3 > min; xi° +x2 —x3=1.
22. %1+ x2+x3 > min; xi? +x2+x3=1.
23. %7 +x3 +x3 > min; xi° + 26y +x3=1.
24. x7° + x> min; x; +x2+x5° = 1.
3. HaiiTi Bce TOYKH JIOKAIBHOIO YCJIOBHOTO MHUHHMYMa Y CIEAYIOMUX (DYHKIUH [IpH HAIMYHH
orpanudenus x>0,
1. flenxz) = (x1 +x2—1)? + x1— 2x2;
2. flxnxy) = (ei—x2+ 12+ (1 +x2—1)%;
3 flxnxy) = (xi? +x2+ 27 —x/
4. flenxz) = (x1— 2x2 + 1)? +x1;
5. flenxz) = (e +x2 + 1P+ x° - x2
6. fixixa) = (xi°—x2* +4)° +x/%;
7

foenx2) = (k17 + 2% + 1)? — 4x2;



8 flerxz) = (x1+x2+ 3P —x; + 2xz;
9. flerxaxs) = (x1 + 2x2—x3)% + (1 + x2)7 + (x3—-5)%
10. flx1,x2,x3) = (X1 — 2x2)° + (x2— 2x3)° + (x3—4)%;
1. flxrxax3) = (x1— 2x2)° + (x2— 2x3)% + (63— 2x1)° + (1= 1)%
12. fix1,x2,%3) = (X1 + 2x2 + 4x3)° + (xs —x2 + 1)? + (x2 + x3— 1)%
13. fer,xz) = x1° + 2x2 + xpx2 + 2x1 — x2°;
14. f{x1,x2) = 2x1° —x/ + 3xix2—x1 + 4%
15, flxn,x2) = x1° + 5x1° — 8xixa — x1 + 4x2°;
16. fix1,x2) = 10x% —x° + x1x2 + x2%
17. fen,x2) = xi° + x1° —x1x2 + x1 + x2°;
18. fer,x2) = x1(5/3x° —x1 — 1) + x2(2x1 + x3);
19. fler,x2) = x1(=x1° + x1 + 4) + x2(2x1 + x2);
20. flx1,x2) = Sx1(x1” + x1— 1) + 3x2(x1 + x2);
21 flxn,x2) = 2xi(xi? + 2x1 — 3/2) + 2x2(— x1 + x2);
22 fen,x2) = x1(=x1? + 5x3) + 4x2(x1 + 2x3);
23, flxnxz) = 2x1(2x + x1— 1) + 2x2(1 — x2);
24. flenxz) = xi(1 —xi% + 6x1) — x2(%1 + x2).
4. PelHTh CICAYIOUINE 3a[a9d Ha YCIOBHBIH MUHHMYM 3aMEHSAS OPAHHUGHHE THIA «=» Ha
OrpaHHYCHHE THIIA ( SH.
1 (er+x2— 1)+ (2x;—x2+ 1)? = min; x1—x2 = 1.
(x1+ 2x2— 1) + (x1+x2)° = min; x;+x2 = 1.
(x1 + 3x2— 6)% + x; = min; x;—x2 = 0.
(1 —x2+ 1)? —x2 = min; 2x; +x2 = 2.

. X1+ x2 > min 2xP +xl =4.

2

3

4

S

6. 2x1 +x2 = min; 2x/° + x%5 = 4.
7. xi—»min; (x1 + x> +x° = 1.
8. x1—x2 = min; x;° +x7° =1

9. xi?+x2»>min; xi? +x7 =1
10. x° + x22 - min; 2x° + x° = 4.

11.x72 + 2x7 > min; x2 +x2 =4

12.x17 + 2x2 = min; 2x7° +x* = 4.

13. (x1—x2+x3—1)?+x% > min; x; +x2 +x3 = 1.

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

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

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



17. (x1—=x2 +x3+ 1)? > min; x; +x2 + x3 = 1, X1 — X2~ x3=2.

18, (x1 +x3)? + (e1 + x2)° = min; x) + 2x3 =4, x2 + 2x3 = 6,

19. (%1 + 2x2 + 3x3 + 4)? > min; x; +x2 + x3 =1, 3x1 + 2x2 + x3 = (.
20. x; + 2x2 + 3x3 = min; x1° + 2x° + x5 = 1.

21 x1—x2+x3 > min; xi° +x°2—x3=1.

22.x1 +x2+x3 »min, xi° +x2+x3=1.

23. xP +x2+tx3 > min; xi° + 2x2 +x3 = 1.

4. xP +xP > min;x; +x>+ x5 =1

KonTpoJ/bHbie BONPOChI K peTHHI-KOHTPOII0 Ne3
Ouenka 110 peHTHHT-KOHTPOIIIO Ne3 hopMUpyeTCs 10 UTOTaM BBITIONHEHHUS | 3aIlUT Jia-
GopaTopHBIX paboT IpH OTBETE Ha JOIONHUTEIBHbIE BOMPOCHL. TeMbl Ta60paTOPHBIX paboT:

- MeTon IUXOTOMHUH.

- Merton 3050TOrO CeUEHHUS.

- Meron mtomaneIx.

- Meron xacaTenpHBIX.

- Merox mEOXUTENEH Jlarpamxka.

- I'pamuenTHBIN METOA HANCKOPEMIIIEro CIIycKa.
- Mertox ycnoBHOTO rpagneHTa.

- Merox NOKOOPANHATHOIO CIIyCKa.

- Merton mtpadubx hyHKIWI.

BOIIpOCbI K 3K3aM¢EHYy
1. MaremaTHuecKkas [IOCTAHOBKA 3aJa4d OIITUMM3alluU. KJIaCCI/I(I)I/IKaL[I/Iﬂ 3aja4d onITHMH3aIluu.

2. OcCHOBHBIC ONpEENEHHs METOJOB ONTHMH3ALMH. [I0CTaHOBKA 3884 ONTMMU3ALKE IS
(ynxumit onHolt mepemennoi. Kiaccuueckuii metox,

3. MunuMusaums QyHKUME ONHOM HepeMeHHOH. MeTos [elmeHHs OTpe3Ka IOIOoNaM
({uxoTomum).

4. Munumusanus QyHKOuit oxHol nepemennon, CUMMeTpHIHbIe MeTobl. MeTton Oubonauumy.

5. Munumusanus QyHKnuil ogHOM nepeMenHoi, CHMMETPHUYHBIE METObI. MeTox 30510TOro
CCUCHHUS.

6. Munumusanus yHKUMH 0QHOM MepeMenHOM. JIMIeBOCTH byskun. OeHKa KOHCTAHTEI
Jlunumna.

7. Munnmuzamysa QyHKIuM ofHOM mepeMeHHoM. Mertox NoManbix. Qmucanne anropuT™Ma.
YUycnennas peannsanys METOAA JIOMAHBIX.

8. Munummsamus GyHKIUE oxHOM nepeMeHHo#. Merox nomanpix. Teopema 0 CXOAMMOCTH
METO/a JIOMaHEIX.

9. Munuvusanus QyHKIuH ofHOU mepemennoif. MeTomsl nepebopa. MeToabl HACCHBHOTO
IIOCJIEIOBATENBHOIO Tepebopa.

10. Bemyknele  ¢yHkumm ommoii mepemennoif. HeoGxommmoe ©  M0OCTATOYHOE YCIOBUE
BBILYKJIOCTH (KpHTEPHUil BBITYKIOCTH).

11. Bemyknste dynxknun ogmol mnepeMeHHONH. TeopeMbl O HENPEPLIBHOCTH, INAAKOCTH W
JIMIIIEBOCTY BBITYKIION (YHKIHH,

12. Bemykisle Gynknun oxuoit nepemennoit. Teopema o xacarenbHoi. CrencTaue TEOPEMBI O
KacaTeabHOM.
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15.

16.

17.

18.

19.
20.

21

24.
25.

26.
27.
28.
29.
30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

. Beimykiiete pynxuum onHol nepemMeHHO. Teopema 0 MUHUMYMe BHINYKIOH (QYBKITHH.
14.

Broiyxieie GyHxiun ogHoi nepeMennoi. CoiicTBa BHIMYKIEIX Gynkuui. Heo6xoauMsle u
JOCTaTOYHBIE YCIOBHS BHITYKIOCTH.

Munumnsanus Qynkuuit oxHoM mepeMeHHOR. MeTos KacaTenbHbIX. ONHCaHNE aNTOPUTMA.
Teopema o cxomuMocTH MeToIA KacaTebHEIX.

ITocranoBka  3aja4y ONTHUMH3AINM Uil (QDYHKIMHA MHOIMX II€peMEHHBIX. OCHOBHBIE
oupenenenus. TeOPeMBI 0 CyIIeCTBOBAHUY MUHUMYMa (HYHKIIHM MHOIHMX [EPEMEHHBIX.
Kiiaccuyeckuii  MeToJl pelIeHHs 3aJaud YCIOBHOW W 0€3yCIOBHOM ONTHMH3ALMH A
QyHKINH MHOTHX MEPEMEHHBIX.

Meron Muoxutene#f Jlarpamka ontumMuzaui GyHKIMHA MHOIUX IEPEMEHHBIX.

Brimykisie MHOKecTBa. OCHOBHEIE OTIPE/IEIECHUS U CBOMCTBA.

Brimyxneie GyHKIME MEHOTHX IepeMeHHBIX. TeopemMa 0 MUHHMYME BEITYKJION QYHKIHH,

. Bomyxiiele pyHKIME MHOTUX HepeMeHHBIX. KpuTepuii BEITYKIOCTH.
22,
23.

Brimykible QyHKIMH MHOTHX MePeMEHHBIXK. KpuTepuii ONTUMAaIbHOCTH.
Boimykiable GyHKOME MHOTHX IepeMeHHbIX. CBOMCTBA BBITYKIBIX (YHKLHH MHOIHX

IIEPEMEHHBIX.
IIpoexnus TOUKH HA MHOXKECTBO.
3ajaua BBINYKJIOI'O MPOTPaMMUPOBAHMS. CennoBast Touka (ynkumm Jlarpamxka.

Heo6xouMplil 1 1OCTATOYHBIN NPU3HAK CEIUIOBON TOYKH.

3aja4a BBITYKIOTO IPOrpaMMHUPOBaHuUs. B3aUMOCBA3L €€ PELIEHHS ¢ CeAJI0BOR TOUKOIL.
3anaua BeIIYKIOro mporpaMmuposanust. Teopemsr Kyna-Takkepa.

YucnenHble METOABl ONTHMHM3aNM¥M GYHKIMA MHOrMX nepeMeHHBIX. OO6mas uues
rpagueHTHBIX MeTogoB. CriocoOr! BEIOOpA Iara MeToa.

YucneHnple METOBI ONTHMHU3AMN QYHKIHA MHOTHX HepeMeHHBIX. ['paJuenTHE MeTOox
HAMCKOPEHIero crycka. 'eoMeTpuyeckuii CMBICIT.

YunceHHple METOABI ONTHMM3AIMK (QYHKIHH MHOTHX IEepeMeHHBIX, MeToa Ipoekuuit
rpafueHTa. 'eOMeTpHYECKUN CMEICIT,

Hucnennple METOABI ONTHMH3aUUK (YHKIHM MHOTHX IepeMeHHBIK. MeTo YCIOBHOIO
rpafueHTa. I ' eOMEeTpUUYECKHI CMBICI.

YucnenHple METOABI ONITUMH3AIMY QYHKIMM MHOTHX nepeMeHHbIX. MeTox HeroToHa.
Uucnennsle  METOABl  ONTHMHU3AIMH  QYHKIMHA  MHOIMX  HEPEMEHHBIX.  MeTon
IOKOOPJIMHATHOTO CITycKa. TeopeMa 0 CX0QUMMOCTH METOA IIOKOOPAHHATHOTO CITYCKa.
Hucnennble METOABI ONTHMU3ALMK (GYHKIHNA MHOIMX INEpEMEHHBIX, MeTon MHOXHTENEH
Jlarpamxa.

Hucnennple METOABI ONTHUMHU3AIMHE (DYHKIUNA MHOTHX [EPEMEHHLIX. MeTon mTpadHbIX
(ysximit. Onucarne aaropurMa.

UnciieHHble METOABI ONTUMH3ANMN (QyHKIME MHOrEX mnepeMenubiX. CXOAMMOCTE METOoZA
mrpadHBIX QYHKITIHA,

UncneHHbIE MeTOAb! onTUMHU3AIuK (YHKIMH MHOTHX HEpeMEeHHBIX. METOABI CIydaiHoro
IIOUCKA.

Yucnennple METOABI ONTUMHU3ANMHM (QYHKIMM MHOTHX IEPEMEHHBIX. OBPHCTHYECKHC
MeTobl. I'eHeTHYecKue aropuTMEL. KOMIOHEHTHI I'€HETHYECKOTO AllTOPHTMA.

YucneHHple METONBI ONTHMH3AIMK (QYHKIMH MHOIMX IIEPEMEHHEIX. JBPHCTHYECKHE
MeTons!. ['eneTnyeckre anropuT™bl. OnepaTopbl FeHETHIECKOTO aJrOpUTMA,

YncreHHbIE METOABI ONTHMHU3ALHMK (QYHKIMH MHOIMX MEPEMEHHBIX. OBPHCTHYECKHE
MeTo/bl. ['eHeTnIeCKre ajropuT™el. HacTpoiika mapaMeTpoB reHETHIECKOTO alropUTMA.
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10.

11

13.

14.
15.
16.

17.
18.
1©.

20.

21

28.

29

31

33.
34,

35

Bomnpoce! 1i1st IPoOBEpKH cAMOCTOATENLHOM paboThI
Halite onpeneneHne yHIMOATBHON (YHKIIUH.
Kakum 06pa3zoM B MeToZe AUXOTOMUH TapaHTHPYETCS IMONANaHME TOUKM MHUHHEMYyMa Uk B
OTpPE30K [ak, bk] 11pu siro6om k> 02
YeMm oTimuaeTcs METOJ JUXOTOMUH OT METOJIA 30JI0TOI0 CeUeHUs?
ITouemy B MeTOJE 30JI0TOTO CEUEHHUS, HAYMHAS CO BTOPOM HMTepaluy, HeOOXOAUMO BEIYUC-
JIATB TOJNBKO OJMH pa3 3HaueHue GpyHKuuu J (u) BMECTO JIBYX B METOJE JUXOTOMUU?
Kakoii u3 paccMOTpeHHBIX B 1a00paTOpHO# paboTe METOJIOB CXOAUTCS GHICTPEE H [OUEMY?
Jaiite onpenencHue JIUNIIAIEBON QYHKIHH,
I'eomeTprueckas HHTEpIpETAUS TUNIIAIIEBOCTH (DYHKIHH,
byner mu nomanuas IHMHMS, HOJMydacMas IIPH HOMOIIM METO/a JIOMAaHHBIX, EPECEKaTh Ipa-
dux dynxrwn J (u) U [I0YeMy.

K yeMy MOXKET IIpHBECTH 3aHMIKCHHAS OLICHKA KOHCTAHTL! JIMmIIuIa U moyemy?
Haiite onpeneneHue BBIMYKION (HYHKIUH.

. 'eoMmeTpryeckas uHTEpIpETAIVS BBITYKIION ()YHKIIAH.
12.

Besikast i «munmunesa» GyHKIUS SBIETCS BBIIYKIION, ¥ Ha00G0POT, BCAKAS M BBITYKJIas
(YHKIHUS SBJIAETCS IUIIIHIEBOM» U MOYeMy?

Kaxum obpa3om omnpefensercs Touka “k+1 pocre IIOCTPOEHHsI JIOMaHHOM 8k (u) B METOJIe
KaCaTeNbHBIX !

JaiiTe onpezienenue rpajgueHTa QyHKIUH.

B xaxy!o cTOpoHy HanpaBJieH BEKTOP IpaiAeHTA,

Uem oTnmyaeTcs METOJ YCJIOBHOTO TPaJHEHTa OT METOJa HAMCKOpeiuero cmycka? Jua Ka-
KOT0 KJIacca 3a371a4 HCIOJIb3yEeTCS METO/] YCIOBHOTO TpafieHTa?

JlaiiTe onpenencHys BRIIYKIOIO MHOXKECTBA.

JlokaskuTe, 4TO OTPE3OK SIBIISETCS BBILYKIBIM MHOXKECTBOM.

Ur0 Takoe BCIIOMOTraTeNbHOE MPUOIIMKEHHE B METOI€ YCIOBHOTO IPAAUEHTA U JUIS YEro OHO
UCTIONB3YyeTCs?

[Toyemy k+1 mpubmwxeHue, moaydaeMoe mo GopMysie METOA YCIOBHOIO IPaIHeHTa, He
BBIXOJUT 34 HPEIEIIBI BBITYKIIOr0 MHOXecTBa U ?

. Onummre #IEI0 METo/1a HOKOOPIHHATHOTO CIIYCKA.
22.
23.
24.
25.
26.
27.

['eoMerpuyueckuil CMBICI METO1a IOKOOPIUHATHOIO CITYCKA,

IIpuBeaute popmyiny nepebopa KOOPAHHATHBIX HAIPABIIEHUIH.,

YT0 Ha3BIBAIOT yIAYHOH HTEpaIHeii?

B xakux ciydasx BEIIONHSETCS ApoOIeHHe 1ara?

KakoBo ycioBre ¢XoJuMOCTH MeToaa?

JaliTe XapakTepuCTHKy MeTOJa IOKOOPAMHATHOTO CIIyCKa B CPABHEHHH C I'PaJHCHTHBIMH
METOJ[aMH.

IIpuBeauTe NperMyIIECTBa M HEAOCTATKH METO/IA ITOKOOPAMHATHOIO CIIYCKA.,

. Onuunmre upero Merona mrpahHeX QyHKIMA.
30.

Haiite onpeneneune wrpapHoi HyHKIHH.

. [IpuBenure npumepb! mrpadHBIX QyHKIHH?
32.

Kaxum 06pa3oM pelaeTcst BCIOMoTraTelbHas 3a/aya B MeTo/e ITpagHbIX QYHKIMH, Kakoi
CrIoco0 NMpUMEHEH B AaHHOU paboTe?

KakoBo yciioBre ¢xonuMocTs MeToaa?

Haitte XapakTepuCTHKY MeToAa ITPahHBIX (HYHKIMM B CPaBHEHUY C paHee pacCMOTPEHHEI-
MH METOXaMHU.

. [IpuBennTe IIperMyIecTBa ¥ HEJOCTATKH MeTo/ia TpadHbiX GyHKIMHA.



OBBbEM CPC U PACIIPEJIEJIEHUE 10 BUJAAM YUEBHBIX PAFOT B YUACAX

Bun CPC KonndecTBo 4acos

Paborta ¢ nTeKIMOHHBIM MaTeprUaIoM, CaMmo-
CTOATENBHOE H3y4YeHHE OTAEIBHBIX TEM JIHC-
LMIUTMHBL, TIOUCK U 0030D JIUTEPATYPBI U DIIEK- 20
TPOHHBIX HCTOYHHKOB; UTEHHE U H3YUCHUE
yueOHMKA B y4eOHBIX ITOCOOHI,

[loaroroBka K mpoBepOUYHBIM paboTam 14

BrinonHeHue JOMAIIHIX 3aJ]aHUM, MOIrOTOB-
Ka K JIa60paT0pHBIM 3aHATHAM

20

Hroro 54

7. YYEBHO-METOJUYECKOE U HHOOPMAILIMOHHOE OBECIIEYEHUE
AUCIUILIIMHBI (MOY JIST)

a) OCHOBHAS JIUTepaTypa:

1.

Cecnasun A.M. Hccnenoanue omeparuii 1 MeTObI onTuMusaiuu: yueGHoe nocobue/ Cecina-
BuH A.M., CecnaBuHa E.A.— OnexTpoH. TekcToBhle maHHbIe— M.:. YueOHO-METOAMYECKUN
LEHTp 110 00Pa30BAHUIO Ha JKENE3HOJOPOKHOM TpaHcmopte, 2015.~ 200 c.

AtretkoB A.B. BBesenue B MeTozbl onTuMu3anun: yaeOHoe mocobue/ Arrerko A.B., 3apy-
6un B.C., KanaraukoB A.H.— DeKTpOH. TEKCTOBHIE JAHHBIE.— M.: ®uHaHCEI U CTATHCTHKA,
2014.-272c.

Metonp! ontumusanuu: yueGHoe nocobue/ O.A. Bacunbesa [1 ap.].— DIEKTPOH. TEKCTOBLIE
JanHkpie.— M.: MoCKOBCKHH rocynapCcTBEHHBIH CTpoRTeNb b yHUuBEpeuTeT, DBC ACB, 2014.—
96 c.

MeTonpl ONTUMM3AIMK ¥ TEOPHH YIPABICHUS: METOJUYCCKHE YKa3aHHS K CaMOCTOSTEILHON
pabore no qucuMIUIMEAM «MeTo/IBl ONTUMH3AIHNY, «MaTteMaTHuecKue METO bl TEOPUH YIIPAB-
JIeHUA» — DIIEKTPOH. TeKCTOBBIE Januble.— JIumenk: JInneukuil rocy1apCTBEHHbIA TEXHUUECKHM
yHusepeutet, O5C ACB, 2013.— 18 c.

0) IONONHUTENBHAS JIUTEPATypa:

1.

CyxapeB A.I'. Kypc MeTonoB onrrumu3anuu [DaeKTpoHHBIN pecype]: yuebHoe mocobue/ Cy-
xapes A.I'., TumoxoB A.B., ®enopoB B.B.— Dnextpon. Tekcrossie panuse—~ M.: ODU3MA-
TJIUT, 2011.- 367 c.

Poszosa B.H. Mertonel onrtuMmusanuu [OneKTpoHHBI pecypc]: yueGHoe mocobue/ Pozosa
B.H., Maxkcumosa W.C.— DnexTpoH. TekcroBble namnbie.— M.: Poccuitckuif yHuBepcuTeT
ApyxObI HapooB, 2010.— 112 c.

ITanteneeB A.B. MeTonbl onTHMI3aIMu [DneKTpoHHEIN pecypce]: yueOnoe mocobue/ IanTe-
neeB A.B., JletoBa T.A.— DnexTpoH. TeKCTOBBIE nannbie.~ M.: Jloroc, 2011.— 424 ¢.

B) IEPUOANYUCCKHUEC U3 TaHU:

l.

«MH(popMamonHble TEXHOIOTHMY EjXeMecsuHbll TEOpeTHYCCKUN M MPUKNAJHON HaydHO-
texuuueckuit sxypuan ISSN 1684-6400 IloanucHoi ungeke 72656

Kypnan «busnec-uHGOpPMATHKAY — PEICH3UPYEMBINA MEXKTUCIIMIUIMHAPHLIA HAyIHEINA XKyp-
HaJl, BeIMycKaeMbli ¢ 2007 roga HanuoHanpHBIM HCCIENOBATENBECKHM YHHUBEPCHTETOM
«Briciras mxona skoHomukuy (HUY BIIID). AnMuHHCTpHpOBaHHE XKYPHAIA OCYILECTBIS-
erca [lxono#t Ouznec-undopmarxn HAY BIIID.

Kypran «Bectrauk UHcTATyTAa 5K0OHOMUKH PAHY — ;

XKypnaan «BecTHHK KOMIIBIOTEPHBIX ¥ HHGOPMAIIMOHHBIX TEXHOIOTHIHY



Kypnan «Bectauk MI'Y: sxoHOMHUKA»

Kypnan «BecTHrKk Poccuiickoro SK0OHOMHYECKOro yHABEpCUTETa UM, 11nexanoBay
XKypHan «BecTHUK (PHHAHCOBOTO YHMBEPCHTETAY :

XKyprain «Bonpockl 3K0OHOMEKH

Kypnan «BeraucaureibHbIE TEXHOIOTHEN

e N A

B) HHTEPHET-PECYPCHI:

Pecypcel 14 JWMCTAHIMOHHOTO  OCBOGHHWS Kypca, pasMENIEHHBIE Ha  caifTe
WWW.cs.visu.ru.
CospeMeHHBIE HHPOPMALMOHHBIE CHCTEMBI TS CO3/IAHMS M PeATN3aLIN MaTeMaTHYECKUX Me-

TOZOB B 9KOHOMHUKE ¥ (hUHAHCAX:

1. Mathcad — nporpamMmmHoe cpeacTBO, Cpeaa Jist BBITOIHEHHS Ha KOMITBIOTEPE Pa3sHOOOPa3HBIX
MaTEMATHYECKUX U TEXHWYECKUX PacyeTOB, CHAO)KCHHAs IPOCTHIM B OCBOCHHUM M B paboTe
rpaduueckuM uHTEpHEHCOM, KOTOPas IPENOCTABISET [OIb30BATENO HHCTPYMEHTRI IS pa-
Gotel ¢ hopmysamu, uncamu, rpaduKamMu 1 TekcTamu. B cpesie Mathead goctymnusr Gonee
COTHH OIIEPATOPOB U JIOTHYECKUX (YHKIUHM, IpeTHa3HAYEHHEIX IS YHCICHHOTO ¥ CHMBOIE-
HOTO PCIICHUsI MaTeMaTHYeCKUX 3a1a4 pasiudHoit cnoxaocty (http://www.pte.com).

2. MatLab — BEICOKOYpPOBHEBBIH SI3BIK U HHTEPAKTUBHASA CPea VIS hporpaMMmpOBaHm, quc-

JICHHBIX PacdeToB W BM3yanusaluu pe3yiabratoB. C momompsio MATLAB MoxHO aHanu3u-
poBaTe JaHHBIE, pa3pabaTHIBATE AIrOPUTIMBI, CO3J&BATH MONEIH K  IPHIOKEHHUS
(http://matlab.ru).

3. Malpe — ozxHa u3 HauGoJee IOMYISPHBIX CHCTEM CHMBOJIBHBIX BEIYHCIECHHH, 007Iaaromast
IIPEBOCXONHON HayuHoU rpadukoit (http://www.maplesoft.com).

4. Power Sim Constructor, Power Sim Studio - nporpammuoe obecneuenue Powersim BKIfo-
yaeT B Cce0d pasiMyHble THIIBl HHCTPYMEHTOB HMHTAIMOHHOTO —MOJEIMPOBAHM
(http://powersim.ru)

5. Anylogic AnyLogic - HHCTPYMEHT UMUTAIHOHHOTO MOJEIUPOBAHHUS
(http://www.anylogic.ru)

6. BPWin — MommbId MHCTpYMEHT MOJENHPOBaHMs, paspaGoranHbid ¢upmoit Computer

Associates Technologies koTopaIif HCIIONb3YETCS IS aHATN3a, TOKYMEHTHPOBAHUS M PEOP-

TaHU3alliK CIOXKHBIX OM3HEC-IIponeccoB. Mojens, cosantas cpeacrsamMu BPwin, 1103B0s-

€T YETKO JOKYMCHTHPOBATEH PA3JIMYHEIC ACIEKTHI ACSTENBHOCTH - NeHCTBHS, KOTOPhIe HEOO-

XOZIUMO IPE/IPHHSITH, CIIOCOOBI X OCYINECTBICHHS, TPEOYIOIIHECs I 9TOT0 PECYPCHl H

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

Nurepner-pecypesl, 6a3bl JaHHBIX, HHOOPMAIMOHHO-CIIPABOYHEIE U IOMCKOBBIE CHCTEMBI IO
TEMAaTUKE TUCIIHILTAHEL

1. htip.//www.exponenta.ru — O6pa3oBaTeIbHbIA MaTeMATHYECKHUIA TOPTAJ.

2. http://www.kxlab.com - caiit _kx JIaGopatopuu. OTinpasHas Touka IoOMCKa HHAOPMAIMHU O
HOBCHIIUX HAY4YHBIX pa3paboTKaX B 00JIACTH BBIYKCIATENLHON MATEMATHKY, aBTOMATH3AIIHH
MOJICNIMPOBAHMS U IIPOrPaMMHBIX IpoAykTax _kx JlaGopaTopuu.

3. www.mathhelpplanet.com - HexomMMepUeckuii MaTeMaTHYecKuii HOpyM, Ha KOTOPOM MOXKHO
TIOJIyIUTh KOHCYNBTAIMIO M PEAJbHYIO IMOMOIIb B PEIICHHH IO MPAKTHYECKH JIOOOMY BO-
IpOCy, CBA3AHHOMY ¢ MAaTEMATHKOM X MHOTOYHCIICHHBIMHE €& IIPUJIOKEHMAMHE.

4. www.csin.ru - OO6pa3oBaTeNbHBIH HHTEPHET-IPOEKT, HOCBAIECHHBIH computer science
CMEXHBIM JIHCIUIUIMHAM. MBI GOPMHpYEM KOMMBIOHHTH JIHOAEH, TIPOPecCHOHANBHO 3aHN-
MaroIUXCs MK A2XKe MPOCTO MHTEPECYIOMMXCS JaHHOM Tematukoi. Tarke MBI coOHupaeM
HH(OPMAIIKIO, HAITPUMED, PYCCKOSI3BIYHBIE KYPCHI IO HH(OPMATHKE.




5. www.teorver.ru - HOpTaJ'I, TIOCBAIICHHBIH TaKUM pasjciiaM MaTeMaTHKH, KaK TCOpHA BEpoO-
HTHOCTefI, MareMaTu4dcCKasl CTaTHCTHKA, TCOPHUS MAaCCOBOIo O6CHY)KI/IB8.HI/IH, MareMaruye-

CKast TCOpHS TeleTpaduKa 1 JPyruM IPHITOKEHUAM TEOPUH BEPOATHOCTEHA.

6. http:/edu.ru - ®enepanprsii nopran "Poccuiickoe 06pasopanue", moanepxKuBaemsii OI'Y
I'HUNA UTT "Nudopmuka". Karasor HHTEpHET-PeCypCOB TI0 IPEIMETaM.

7. http://www.mathtree.ru - J{peBOBHIHBIA KAaTANOr MATEMATHYECKHX PECYPCOB CONEPIKHT HH-
hopmanmro 0 xkadenpax, IepcoHax, MyGIMKaImIX, GUGIHOTEKaX, KyPHAIAX H T.1I.

8. http://www.mathnet.ru/ - O6mepoccuifiCKuii MareMaTHIeCKnil TIOpTa, MPEAOCTABISIOIIHHA
POCCHHCKMM U 3apyOesKHBIM MaTeMATHKaM PA3/HYHbIE BOSMOXHOCTH B IOHCKE HHQOPMALIHH
0 MaTeMaTH4eCcKo# Xu3HU B Poccun,

9. http://algolist. manual.ru - CaiiT, HOCBAINEHHBIH AITOPUTMAM ¥ METOHAM [IpOrpaMMHUpPOBa-
HUSL.

10. http://www.ecsocman.edu.ru/ - OGpa3oBaTeNbHBIN MOPTAT - SKOHOMHKA, COLMOJOTHS, Me-
HEIKMEHT.

11. http://www.fea.ru/ - Tlopran naGoparopun "BeruncnutesnbHas MexaHuKa" (DHU3HKOMEXaHIIe-
ckoro dakynaprera CIIGITIY.

8. MATEPHUAJIBHO-TEXHWYECKOE OBECIIEYEHUE
JUCIUMITIJIMHBI (MO Y JIST)

JIeKIHOHHBIE ayIMTOPUH, OCHAIEHHBIE TOCKOH ([T MeNla WM MapKepa), SKPaHOM
IPOCKIIHOHHEIX CUCTEM, IIPOEKTOPOM U HOYTOYKOM.

AYIUTOPHH Il TIPOBENEHHSA TaOOPATOPHBIX 3aHATUH, OCHAIIEHHBIE COBPEMEHHBIMH
[EPCOHATILHBIMA KOMIIBIOTEPaMH, OOBEAMHEHHBIMH B JIOKAIBHYI) BBIYMCIATENEHYIO CETh U
YKOMIUIEKTOBAHHBIMH ~ HEOOXOJMMBIM ~ CHCTEMHBIM M HPUKIANHBIM  IIPOrPaMMHBIM
obecrieyeHreM, ayIMTOPHH BEIYHCIIHTENLHOIO IEHTPA.



Pa6oyas mporpaMMa IUCIMIUIAHBI COCTABIEHA B COOTBETCTBUM ¢ tpebosanmamu GI'OC BO
no HampaBieHuio  02,03.03 Maremarnueckoe  obecrevyeHue W aIMUHHCTPUPOBAHHE
HHQOPMAIHOHHBIX CHCTEM. /1
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PaGouyast nporpamMma paccMoTpeHa W 0m00peHa Ha 3acelaHHH y4eGHO-METOMUIECKOH KOMICCHH

HaIpaBICHUS 02.03.03 Maremarudeckoe obecrieueHue U AIMUHHACTPUPOBAHKE
UH(OPMAIMOHHBIX CHCTEM. )
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JUCT IIEPEYTBEPXKIEHU S

PABOYE ITPOI'PAMMBI AUCTIUITJIMHBI (MO1Y JISD)

Pabouyas nporpamma ogoGpena Ha y4eOHBIN IO

[Iporoxon 3acenanust kaheaprr N 0T roja

3apemyromuii kadeapoi

Paboyas nporpamma ogo6peHa Ha y4eOHBIN Tox

IIpoToxon 3acemanus xabenpsr No oT roga

3asenyrommit xadepoit

Pabowuas nmporpamma ono6pena Ha y4eOHbIHN roj

ITporoxon 3acenanus xadeapur Ne oT rojaa

3aBenyrommit Kabeapoi




