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1. IIEJIM OCBOEHMS NUCIIAIJINHBI

Hemamu OCB(Tem»m JUCHHIUIMABL (MOLyIst) «MeTo/bl ONTHMHU3ALMY M HCCHIEI0BAHIE orepa-
IUH» SABJIHOTCA O3HAKOMIIGHHWE CTYIEHTOB, 00yHaOIMXCs II0 HaIPaBICHAIO (MaTeMa’,I?I/I':;IeCKOG
obecreyenue u aﬂl)i/II/IH[I/ICTpI/IPOBaHIA[C HMHPOPMAIIMOHHBIX CHCTEMY, C METOAMH, HaKOZHJIeHH:bIMI/I B
3TOH TeopuHu. Hocje)mee O3HAYaeT, YTO CTYACHTHI II0 OKOHYAHUH Kypca JOJDKHE] BIAJETh HeliBbIKa-
MH IO PEIICHHUIO MPUKIIATHBIX 3KCTPeMalbHBIX 33149, l

Onuolt M3 XapaKTepHBIX OCOGEHHOCTEH COBPEMEHHOH SIIOXH ABJISETCS Bee BOSpat:TEI}IOH_[ee
BHUMAaHHE K npobiemam ympapnenns. Kax HUKOIZa mpexie, OIMymaercs noTpeOHOCTE B r;mozzo-
TBOPHOM 4 3()()EKTHBHOM HCIOIb30BaHAM IIPUPOJIHBIX GOTAaTCTB, JIOICKAX pecypeoB, MaTepHalih-
HBIX U TEXHUHYECKUX CpeACcTB. Ha MareMaTuaeckoM sI3bIKe Takue 3aaur MOTYT OBITh chopmyiupo-
BAaHBI KaK 3a[a4¥ OTLICKaHUs 3KCTpeMyMa HEKOTOpo# QyHKIMH umm dyHKnmonana. B pesynbrate
paboT MHOTHX MaTEMAaTHKOB 110 UX PEMIEHUIO CTAIO BO3MOYKHEBIM FOBOPHTE O TEQPUH IKCTPEMAIb-
HEIX 3aj1a4.

3amaun JACIUIUIAHEL:
- HM3YYEHME OCHOBHBIX NPHEMOB H METO/I0B PEIIEHUs ONTHMH3ALMOHHbIX 3a1a4]

- (hopMupOBaHHE HABBIKOB IIOCTPOEHHS ONTHMH3AHOHHBIX MOZEEH, Hanboiee oo OTBeYa-
|
IOIINX Tpe6OBa}PI/I$IM IIOCTABJICHHOM 3a/1a4M;

- M3yYEHHE CIOCOGOB PEATH3AIMY METONOB OIITHMH3AIHH B BHIIE nporpamm juras OBM;

- HpI/IO6pCTeHI/IC HaBBIKOB INIAHUPOBAHMS SKCIICPUMEHTOB U 06pa6OTKI/I HX pe3ylibTaToB.

2. MECTO JUCHOUIIJIMHLI B CTPYKTVYPE OIIOII BO

HanHast ucuuiumna oTHocHTes K 6a3oBoit yactu OIIOIL. Msyuenne auchumnmne: npo-
XOUT B 6-M ceMecTpe W 6asHpyeTcs Ha 3HAHUSX, IPUOOPETEHHBIX CTYICHTAMH B pamKax Kyp-
coB «Maremaruaeckuli aHamH3y, «['€OMETPHS ¥ TOIIONOTHS», «Anredpa W TEOPHS YHCEID),
«HncreHHBIE METOABD) «JIUCKPETHAs MATEMATHKAY U JIp.

Janus1it Kylc obecreunBacT NainbHeHIIee H3yIEHHE JUCITUIUIHH «MogesupoBanue uH-
(hopManMOHHEIX CHETEM H TEXHOJOTHIY, «PachpenentHaas 00paboTka HHbOPMAIUKY U SBISCT-
cs1 6a30BBIM JULI U3YUEHHS CIIEIHATBHBIX JUCIUILIHH,

3HaHUS, NONYYCHHBIE B PAMKAX M3y4eHHs AAHHOM JUCIAIUIHHEL, MOryT GBITh IIpHMERe-
HBI ITI1 HAIIMCAHUS BBILYCKHOM KBAH(QUKAIMOHHOM paGoTEL. |

3. KOMIIETEHIIMH OBYYAIOIIETOCS, ®OPMHUPYEMBIE B PE3Y.IIBTA"§I‘E
OCBOEHMSA TUCIIIIINHBI (MOLY.JIS)
B pesynbTarte 0CBOCHMS IUCUMINTMHEBL 00YJAIOMIICS JOIKEH OBJIAIETh creyfoumu obie-
IpOQECCHOHATBEHBIME | ITPO(ECCHOHATBHBIMY KOMITETCHITASIMU:
- CHOCOOHOCTH IPUMEHSTH B IPO(ECCHOHALHOM eI TeNBHOCTH 3HAHNA MATeMATHHECKHX OCH(E)B WH-
dopmarnkm (OITK-2). §
- TOTOBHOCTB K pa3paboTKe MOAENMPYIOMMX aTOPUTMOB H Peali3aliy uX Ha 6aie S3bIKOB U TaKe-
TOB IPUKIAIHEIX Iporpamm Moaemuposanus (I1K-3). |
B pesynbrare 0CBOCHHS AMCIMILIMABL CTYAEHT JODKEH JEMOHCTPUPORATE OCBOCHEI/IG
YKa3aHHBIX KOMIETCHIINN 1O ECKPUIITOpAM «3HaHMsl, YMEHHU, BIIAICHISL, B COOTBETCTBHH
c TeMaTI/IquKHN{H MOJYJIAMH TUCIUILTNHE], TPUMCHSTE [OJYUECHHBIE 3HAHMS B nocne)ly;fo-
weM o0y4eHHd 1 IPodeCCHOHANBHOM IesSTeIFHOCTH:
1) 3nars: ompejieneHne obumx GopM, 3aKOHOMEPHOCTel, HHCTPYMEHTANBHBIX CpeAcTB IHEJI}I
IAaHHOU I[I/ICI.FI/IH.J‘II/IHBI; KOPPEKTHBIE MOCTAHOBKYU KJIACCHYECKMX 33,124, i




2) YmeTh: NOHSATE MOCTABJICHHYIO 3a4a4y; (OpPMYIHPOBATH PE3YIBIAT, Ha O
YBUICTH H KOPPEKTHO CHOPMYTHPOBATH MATEMATHYECKH TOUHBIH PE3YIBTAT;

CHOBE anmsa

3) Buanets: cnocoGHOCTBIO YYHTHCS; ByHIAMEHTANBHON MOATOTOBKON IO |0CHOBAM po-
(heccHoHANLHBIX 3HAHMIL, MOHMMAHMEM KOPPEKTHOCTH TIOCTAHOBOK 3aad; CIOCOGHO-
CTBIO MEPE/ABATEL PE3YNbTAT MPOBEACHHBIX (PU3UKO-MATEMATHIECKUX U TPUKIIAJHEIX HC-

CICOBAHU# B BUJIE KOHKPETHBIX PEKOMEH(AINI, BEIPKCHHBIX B TEPMUHAX MPEAMETHOM

obnactu H3JIYHABINICTOCA SABJICHUS,

4. CTPYKTYPA M COJIEPKAHUE AUCHHUATIVIMHBI (MO LY JIS)
O6mast TpyI0eMKOCTE AUCIMITIHHBL COCTABIIAECT 5 3aUeTHEIX ezmuutel, 180 yacos,

Buner yyebHoii paGoTsl, BKIIOUas
CaMOCTOSTENBHYIO PaBoTy CTy- (POpMBI TeKyILErO
§ JCHTOB O6neM yueOHOM | KoHTpONs ycriesa-
3 M TPYLOEMKOCTE (B Yacax) pabors, SMOLTA
Ne | Pasnen (rema) g‘ = o o N C IPUMEHEHHEM (no nedenam ce-
R T — E - % y % & HMHTEPAKTHBHBIX .MGC?P?}?GLI
Sl 8| E|8E|FEEE o & METOTIOB (bopma npomesicy-
g | 2|55 E'«D = & |o| (suacax/%) TOUHOI
= = % 818 8 E: 8 5 aTTeCTALHH
=S |2 (no cemecmpam)
1 | Beenenne B
JUCLIAILTHHY.
IlocTavoBka | 6| — 2 - - - 14 | - 1 (50%)
337a44  Om-
THUMH3AIIHH.
2 | Meroger mu-
HUMH3aLHH
dyHKrmit 6| & | 12| - 8 | - |20 - 10 (50%) RelTHHr-KOHTPOID |
OfHOU TIepe-
MEHHOM.
3 | Meronel mu-
HUMU3AIMH
byHKIMR
MHOFHX ITe-
g ;
g?;gf;}:;l;. 6 ;E 2 ) 10 i 20 | - 12 (37%) Peumm;;)mpcmt:
BBIMYKJIOTO
aHanuza. OB-
PHCTHYECKHUE
METOIBL.
Bceero 6| 18 | 36 - 18 - 54 23 (42%) Ox3amet (36)

COJEPKAHUE TUCHUTLIAHBI

JEKITNA
Jlexnus 1. Beenenne. ITocranoBka 3amauu onTuMu3anuy. Knaccudukauus 3anay
CKOT0 TIporpaMMHUpoBanms (2 Jaca).

Jexnns 2. Metonsl MEHEMU3AIAA GYHKIMH OLHOL nepeMenHod. Knaccumueckup

TOJbI AUXOTOMHH, 30JJ0TOT0 ceueHus (4 gaca).

MaTéMarTHye-

MeTonm. Me-

Jlexuus 3. MeTobl MHHEMH3AHH (DYHKIHAN OXHOMN nepeMeHHoM. MeTon omManbix (4 aca).




Jexuus 4. Merozs MuEHME3anmY (YHKIMA OOHON TepeMeHHOM. Brmykiisie ¢y
KacarelbHEIX (4 Jaca).
Jlexums 5. MeTozbl MuauME3anuH GyHKUME MHOTHX TlepeMeHHEIX. [[0CTaHOBKA
4a Ha Oe3ycoBHbIH sKkcTpemym. Knaccuyeckuit Metop (4 gaca).
Jlekunst 6. Metonpl MUHEMH3AAN QYHKLUHH MHOTHX IIepeMEHHBIK. MeTox MH
rpanxa (4 gaca).
Jexuusa 7. 3agaun
(4 yaca).

Jlexkuus 8. YnceHHble METONB MEHUMHU3AUMA QYHKIMH MHOTHX IIepeMEHHEIX. |
Horo nowucka. I'paquentarie Mmetoasl. Merox HerotoHa (4 9acos).
Jlexmus 9. LII/ICJICH%HBIE METO/Ibl MUHUMH3AIMK QYHKITMH MHOTHX [EPEMEHHLIX. N
AUHATHOTO ciycka. Merox muosxuteneit Jlarpamka. Merox mrpadusix dyHkimit
Jexmus 10. Ispuctnyeckue MeTosl. ['eHeTHyeckne aropuT™MEL. MypaBbHHBbL
yaca).

BBIITYKJIOTO IporpaMmmupoBanus. CemtoBas Touka. TeopeMer

} JIABOPATOPHBIE 3AHSITUS

;

JlaGopaTopHas pa

XOTOMHH, METOJI 30JI0TOT'0 ce4eHU (4 Jaca).

JlaGoparopnasn paGora Ne3. Meto 151 MUEHMU3aIEY GYHKIH OJHON MepeMeHH(

MaHbIX. MeToj1 kacarenbHbIx (2 daca).
JlaGoparopuasn pafora Ne3. AHanuTHYECKHE METO/bI MUHEMH3ALMM (YHKIH M
MEHHO}. (2 yaca). |
JlaGopaTtopHnasn pa
€HTHBIE METOJbI (4 ﬁaca),

JlabopaTtopnasn pa6ora NeS, UncieHHBIC METO/IbI MUHUMH3AITNH (QYHKIAHA MHOTH

HBIX. MeTo IoKoopAHHATHOTO cirycka (2 yaca).

JlaGopaTopuas padora Ne6. UncieHHbIE METOBI MUHHMH3AIWMY (YHKIHI MHOTH

HBIX. MeTon mrpadubx Gpynximit (4 aca).

S. OBPA3OBATEJIBHBIE TEXHOJIOTUH

ora Nel. Merons! MEHUMH3AMK QYHKIMH OHOH TIEPEMEHH(

%OTa Ned. Metoasl MUHEMHA3ALIAN QYHKIMH MHOTHX IEPEMEHH

HKInu. Metoz
3a1aun. 3aa-
oxuteneit Jla-
Kyna-Takkepa
vieroy ciryqaii-
/JeTon moKoop-

(4 gaca).
i anroput™ (2

1

;
1. Meton ;5‘14-

|
. Meto jo-
HOTUX Ieper
BIX. ['pamn-
X [epeMeH-

X IMepeMeH-

l

Jng TOCTHIKEHNES ITAHUPYEMBIX Pe3YJIBTATOB OCBOCHUS TUCIAIIIAHE] UCIIGIIB3YFOTCA
CllelIyIonue o0pa3oBaTeIbHEBIE TEXHOIOTHH
- MHGOPMALUOHHO-PA3BUBAIONINE TEXHOJOTHH;
- pasBUBaIOIMeE NpoOIeMHO-OPHEHTHPOBAHHEIE TEXHOIOIHH,
- JINYHOCTHO OPHEHTHPOBAHHBIE TEXHOJIOTHH O0yUCHHMSI.

Meroupi Jlexrus Hlahoparopazie CPC

3aHSITHSA

Metop IT + + +
PaGora B koMaHze +
Case-study +
[pofinemuoe oGyuenue + +
KonrekerHoe 06yuenue + +
OO0yueHre Ha OCHOBE
omfl:ra * * *
HnpueuayansHoe o6y-
YyeHHe ” y * ¥




MexaucnunnunapHoe + + +
obyueHue

Onepexaroras camo- +
CTosTeIbHAs paboTa

B pamxax u3yveHus IMCIHUIIMHEI BO3MOXKHO NPHMEHEHHE IMHPOKO CIIEKTpa 00pa30Ba-
TEJILHBIX TEXHOJIOTHI: JIEKIIMOHHO-CEMUHApPCKast cUcTeMa 00ydYeHHs (TpaJuIOHHbIe JTCKIIHOH-
HBIC U abOPaTOPHbIE 3aHATHA); case-study; MeTo/I IPOEKTOB; 06yUYeHHe B MabIX IPYIIIAX; Ma-
CTEP-KIaCcChl; IPUMEHEHHE MYJIBTUME/Md TEXHOJIOTHH (IpOBEeJCHUE JEKIMOHHRX W CEMUHAp-
CKAX 32HATHH C IPAMCHEHHEM KOMIBIOTEPHBIX NPE3EHTALMHA U JEMOHCTPANHOHNBIX POIHKOB C
TOMOIIBIO NpoeKTOpa i IBM); TeXHONOTHS Pa3BUTHS KPHTAYECKOTO MBIIUICHYS; HEGOpMa-
HOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (IPHMEHCHHE WHOOPMAIIMOHHBIX TEXHOJOTHH st
MOHWTOPHHTIA TEKYIIEH yCIeBAEMOCTH CTYICHTOB W KOHTPOJA 3HAHMI); TEXHONOIMH JUCTAHIU-
OHHOro O0YHYCHHUS (CO3/aH CaliT JUCTAHMUOHHOIO O0yYeHHs], PasMENEHHBIE B LIEHTPE AHCTAH-
IMUOHHBIX 00pa3oBaTeNbHEIX TeXHoIorui Bil'Y).

6. OHEHOYHBIE CPEACTBA JJISI TEKYIIETO KOHTPOJISI YCHEBAEMOCTH,

IIPOMEJKYTOYHO ATTECTAIINH 110 UTOTAM OCBOEHWUSI JIUCIH-
IUIUHBI 1 YYEBHO-METOJNYECKOE OBECIIEUEHAE CAMOCTOSTEJIb-
HOH PABOTHI CTY/JIEHTOB

TEKVIIHI KOHTPOJIb

Texymum KOHTpONEM YCIEBAGMOCTH ABISETCA AEHCTBYIOIAS B YHHBEpPCHTETE CHCTEMA
PEHTHHT-KOHTPOJIS.

KonTpoasHbIe Bopock! K pedTHHr-KonTpo.ao Nel

1. IlocTponTs MEHUMH3MPYIOIIYIO HOCTE[OBATENHHOCTD JUIS byuxum J(u) = gretg(u).
(V] * »

2. Haittu muOX)ecTBO U BCeX TOYEK MERMMYMA JUIsl YHKIHH Jw):

‘uz —ll,u #1,
J(w)=
Lu=1.
3. Ilycts bynkmms J(u)=|| |u2 -1|-1]-1|. HaliTu Bce oKaNbHbIe MUHMMYMBI TaHHOM GYHKIMY 1
OTBETUTH Ha BOIIPOC: HA KAKHX OTPE3KAX OHA SBJISETCS YHUMOAIBHOIM,

4.  Pemuts: J(u)=sin3(u)+cos3(u) —extr. ue [0; 27].

: s
l+e* | , u=0;
5. Pemmuts: J(u)= { } "—>extr, ueR.

0, u=0,

6. Ilpmeectu mpuMep (GyHKUMI, YIOBIETBOPSIOMMX yCIOBUIO JIUmHMIA, HO He SABJISTFOIIHIXCSI
YHAMOZIALHO! (He MeHee Tpex (yHKumit). OTBETHTS Ha BOIPOC: YAOBIETBOPSIET JIH YCIO-
BuaM Jlunimna GyHKIMS yHUMONAIbHAS Ha OTpeske. Y TBepIKACHHE A0Ka3aT.

7. PaccMOTpeT TiepBEIe MeCTh IIAr0B METOAA JIOMAHBIX il (hyHKIHHA Jw)=|[1’-1|-1 | HA OT-
peske [-2; 2] npu Yu, e[-2;2].

8. Haifrw o6nacth BemyKIOCTA QyRHKIANT J(1t) =5iNn(u) +sin(2u).

eyt 1?
9. Pemmts: J(u)=(x+y+1) &) s extr . =(x,y)e E*.

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




11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

3
Penmars: J(u)=x-—-»min, ueU , Uz{u =(x,y)eE:y-x2 = O,xZ:O}.

Pemnts: J(u)=x = extr, uelU, U = {u = (x,y) eE :x"+)" = 0} , e pu

qUCIIa.
Mpu kaxux a, b w ¢ oyskuus Jiu)=ax’ +2bxy+cy’,  Gyzmer BHITyKJIa,
u=(x,y)e k.

Haiitu  obmactu  memykmocts  Qymkumit: J(uw)=sin(x+y+z),
u=(x,y,2)€E*.

IIpuBecTn IpEMeEpP KOPPEKTHO CHOPMYITHPOBAHHOM HPHKIANHON 3a124H O
HaIMYMEM HE MEHee JBYX OIpaHMYCHHH. YKa3zaTh K KakOMy Kaccy M Ti
chopMynupoBaHHas 3a1a4a.

7 HaTypaJibHEIe

BOTHYyTa?

Jw) ==sin(x2 +y2 +7° ),

[ITHMHU3AIUH, C
Iy OTHOCHTCH

. * o 2
Haitr MuOXKECTBO U — Beex Todek MuHEMyMa dyHKIEM J (1) =sm[7r<3xp(—-u ):I , Ha

YHHBepCMBH¢M MHOX)ecTBe U = RI. HOCTpOPITB MHUHUMHU3HPYIOMINAEC [TOCICHOBATENBHOCTH

*
Aast J(u), KoTopas CXOMUTCS K MHOXKECTBY U ¥ HE CXOUTCA.

[V} | - ¥
Haiiti MHOKECTBO U - BCEX TOUEK

muu J(u) =1-cos [:r exp (~u2 —-In %)] , Ha YHHBEpPCaJILHOM MHOXKecTBe U

HUTh MUHHUMU3HPYIOIHE TOCIEA0BATCILHOCTI IS J( U), KoToOpast CXOJIHUTCS

*
U m =He cxomuTed.
BeiBecTn (popMyITy Amis BEIMUCIEHHS IIOJIOKEHHS TOUYEK 30JI0TOF0 CCUSHHMS O
BBLICHUTH Ha KaKHX OTpe3kax GyHKIUs J(u) ABITETCS YHIMOLATBHOM:

J@)=aw’ +bu+c,J(u) = \/IZL J(W)=e",J(u)=cos(u),J (u) = sh(u).
BBUICHUTD Ha KakuX oTpe3kax GpyHKIMs J(1) ABNIETCS YHEMOLAIBHOMN:
J(w)=e™, J(u) =sin(u), J(u) = ch(u).

J(u) = au’? +bu+c,J(u)=\/Iu

Onenurs nocroannyro Jlummuna L mis dysxnun J (1) = —u° + 20> + 5u—2
2, 3].
Onenuts moctosunyro Jlummuna L ans dynxmmn J(u) = —2u° +6u° —u +1(
2, 3].
Haiitu rno6ansubiii MusuMym dyakimm J- no METOY IOCHEI0BATEIHHOTO
bynxman J(u)| J () = —u’ +2u* + 5u~2 ua orpesxe [-2, 3].
Haiitn rno6aﬁbmsn71 MHHPMYM QYHKIEE J [0 METOJy MOC/IET0BATEIBHOTO
byakuun J (u} =20’ +6u* —u+10 nHa orpeske [-2, 3].

Haiitu Touky ‘Ma]KCI/IMYMa byrxmmn (f(x) —> max ) f(x) = 2x, + 4x, —x!
Jx] +2x,<8

HHYCHHAX :
|2%, —x, <12

MUHHMYMa

by
= Ioctpo-

K MHOXECTBY

rpeska [a, b].

Ha OTpe3Ke |[-
Ha OTpe3Ke [-
nepedopa A

nepeGopa A

—2x, mpu orpa-

Haiitn Touky ‘Ma]KCI/IMyMa byrxwun (f(x) = max ) f(x) = x, +4x, + X%, —Rx — 2x; npu

X, +2x, <12

OTPaHHYEHHSIX :
3x, +x, <15




27.

28.

29.

1. Haiitu Bee TOUKH JIOKATBHOTO G€3yCIIOBHOrO MHHIMYMA Y CIIEYIOLINX hyHKIH.

X S0 N A L o x wN

22, ffxnxs) = x)(=xi° + 3x3) + 4x2(x; + 2x3);
23, ftxix2) = 2%1(2%1 + x1— 1) + 2x5(xs — x3);

Haiiti Touky Makcumyma dyrxuun ( f(x) —> max ) f(x) = ~x} =X +x + 8%, mpu orpanmu-

X +x, <7
YeHUAX
x, <5
Haiitu Touky maxcumyma dymkmmm ( f(x) - max ) f(x) = —2x, + 8x, —x,
X +2x, <12
HAYCHHSX .
—X +x,28
Haitri Touky maxcamyma dymxman (f(x) - max ) f(x) = (x, —3)2 +(x, -

3% +2x,27

HMYCHHUAX .
10x, —x, <8

KoHTpoabHbIe BONPOCHI K pelTHHT-KOHTPOMI0 No2

L flxnxg) = (k1 +x3— 1) +x;— 2%y

JxLxz) = (x)—x3 + 1)2 + (x; + x— ])2,'

Slenxz) = (6 +x2+ 27 —x /%

foenxd) = (x1 =27 + 1)’ + xy;

Slenxs) = () +x7 + P +x —x7

Sfenxs) = (x° —x? + 47 + x5

Soepxg) = (xf + 2% + 1) — 4x%;

Senxz) = (x1 +x2 + 3)2 —Xx7 + 2xy;

Soerxaxs) = (o1 + 26— x3)° + (o1 + x2)7 + (x5- 5)%;
10. flxnxaxs) = (61— 2%2)° + (x2— 2x3)° + (x5 4)°;

1. flepxaxs) = (o= 2% + (x2— 2x3)° + (x5~ 227 + (x;— 1)
12. flxrxaxs) = (k1 + 2x2+ 4x3)° + (xp—x2+ 1)7 + (o + 35— 1)
13. fenxy) =xp° + 2x2 + xx; + 2x) — x5

14. fxnxy) = 2x7° —x/° + 3xpxs —x; + i

15, fxnxy) =xi° + 5x/° - 8xixy—x1 + 4%

16. fxnx2) = 10x)° —x/° + x5 + x5

17 fle1x) =x7° + 2/ —ximp + x; + 52

18. fxrx2) = x1(5/3%] —x1— 1) + x2(2%; + x3);

19. flenxs) = x1(—x/ +x + 4) +x202x; + x3);

20. flxnxz) = Sx1(e/” + x5 — 1) + 3xa(x; + x2);

21 flxnxz) = 2x106° + 2x1— 3/2) + 2x3(=x1 + x2);

24. flxrxy) = xi(1—x7 + 6x%1) — x2(x; + x2).

2 ;
X, TIpu orpa-

4)2 Ip¥ Orpa-




2. Peruts cnesyrommue 3aa4u Ha yCIOBHBIN MHEHMYM.

1 (x; +XQ—])2 + (2x;—x; + ],)2 — min; x;—x; = 1.

. (x1 + ng—‘!)Z + (x1+x2)2 — min; x;+x; =1

. (Xt 3x— 6)2 +x; > min; x;—x; =0,

=X+ 1) —x; > mins 2x; + x5 =2

. X1t x; —)Wiil’l,' 2x12 + XQZ =4,

x; = min; (x; + x> +x° = 1.

. X7

2
3
4
5
6. 2x; + x; ——)h'lm; 2x12 + x22 =4,
7.
8
9

—x; > min; x°+x2 =1,

. x]2 + X —)/nin; x12 +x22 =]

10. x12 + x22 %min; 2x12 + x22 =4,

11. X]2 #+ ZX22 -{-)min; )C12 + x22 =4

12. x12 + 2xy° 4—)min; 27 + x7 =4,

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

14. (x;— 2x)* + (x2 + x3)° = min; x; + x; + x3 =1

15. (x; +x; +143—1)2+(x1—x2)2 —>min; x; +x;—x3 = 1.

16. (x; —x2)2 + ‘(xl + x3)2 —>min; x; +x3 = 4.

17. (x;—x; +x} + ])2 —>min; x; +x2tx3=1, x;1—x;—x3=2.

18. (x5 + x3)2 +‘(x1 + xg)2 —>min; x;+ 2x3 =4, x; + 2x; = 6.

19. (x; + 2x; + Px3 + 4)2 —>min, x; +x; +x3=1, 3x; + 2x; + x3 = 0.

20. x; + 2x, + jx3 — min; x12 + 2x22 + x32 =].

21. x;—x7 + x3 ‘—) min; x12 + x;z—x3 =],

22. x; +x; +x3\—9min; X12 +x;+x3=1

23. .X']2 + X7 +xl; — min, x12 + 2% +x3=1.

24 %% + x57 > min; xp + %3+ x5 = 1.

3. HaiiTi Bce TOUKH JIOKAIBHOIO yCIOBHOTO MHHEMYMA Y CIeAyomux HyHKIUM

orpaHu4eHus x>0,

I

NS L AW N

fenxz) = (or + x2— 17 + x1— 2xy;
JOerx2) = (er—x2 + 1) + (x; + 32— 1)
Soerx) = (6" +x2+ 27~ 5/

Jx1,x2) =\ (x; — 2x22 + ])2 + x5,

Jx1x2) =\ (e +x” + J)2 +x —x
Sfoenxz) = (e —x2 + 47 + x /%

SOenxz) = (2 + 2%+ 1)? — dxs

IIpA HaJINYHUHU



8 flerxz) = (a1 +x2+ 3)7 < x5 + 2xy;

9. flxnxaxz) = (x; + 2x2—x3)2 + (x; + xg)2 + (x3— 5)2;

10. flxpx2x3) = (%1 — 2x2)° + (x2— 2x3)> + (x3—4)°;

1L flxnxa%3) = (51— 2x3)° + (x2— 2x3)° + (k3= 2x,)° + (¢, — 1)
12. fixpxax3) = (%1 + 2x0 + 4x3)° + (1 —x2 + P+ e+ x5 )%
13 flxnx) = x7° + 2x° + xpep + 2 — x5

14. fe,xz) = 27 —x;2 + 3o —x; + 4x7;

15. flenxz) = xp° + 5% - 8xpx; —x7 + 4x%;

16. fenxz) = 10x)° —x° + xpp + x2°

17. fxcnx2) =x7° +x7° —x35 + X+ x5

18. flx1,x3) = x1(5/3% —x1— 1) + x2(2x] + x3);

19. flxr,x2) = xi(=x7° + X1 + 4) + x2(2x; + x2);

20. flenxz) = Sx1(c” + x1— 1) + 3xa(x; + x2);

21 fxnx2) = 2x,(x)” + 2x1 = 3/2) + 2%a(=x; + x2);

22. flx1,x3) = x1(— x> + Sx3) + 4xa(x; + 2x3);

23. flxs,x2) = 2x1(2x, + x1— 1) + 2x3(¢; — x3);

24, fxnxy) = x1(1 — x> + 6x1) — x2(x1 + x3).

4. Pemmuts cremyiomye 3amauy Ha YCIOBHBI MHHHMYM 3aMEHSA OTpaHHYCHNE

OrpaHHYCHUE THUIIA ( SH.
1. (x; +x2+1)2 + (2x;—x; + 1)2 — min; x;—x; = 1.
(x; + 2x;$ - 1)2 + (x1+xg)2 — min; x;+x; = 1.
(x; + 3x£— 6)2 +x; > min x;—x; =0,
(x; —x2 + 1)2—x2 —>min; 2x; +x; = 2.

. X+ X %min; 2x12 + x22 =4,

2

3

4

5

6. 2x;+x; ‘-—) min, ZJC12 + x22 =4,
7. X ami/p; (x; + x2)2 + JC12 =],
8 x;—x; —}mm xP+xt=1

9. x”+x, bmin; xP+x7l=1
10. x12 + xgz\—» min; 2x12 + xgz =4,

11. sz + ZXZF — min, )C12 + x22 =4

12. x12 + ij‘2 — min, 2x12 +x22 =4,

13. (x; ~x; ﬂx3— ])2+x22 —>min; x;+x;+x3=1.

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

15. (x; +x; +x3— 1P+ (x; — x> > min; x; + X2—x3=1.

16. (x; —JC2)2 + (x; + x3)2 > min, x; +x3 =4.

THIIA «=» Ha



boparopHbIX paboT npu OTBETE Ha JJONONHATETBHEIE BOIPOCHL. TeMbI nabopartopH

10.

11.

17. (x;— x5 + x5 + ])2 > min x;+x2+x3=1, x;—x;—x3=2.

18. (x; + x3)2 + (x; + xg)2 —>min x; + 2x3 =4, x; + 2x3 = 6.

19. (x;+ 2% + 3x3+ 4)> > min; x; + x5+ x5 =1, 3x; + 2%, + x5 = 0.
20. x1 + 2x3 + 3x5 > min; x° + 27 + x5 = 1.

21. x; —x7 + x3 = miny X12 + x22 —x3=1.

22. x5 + x5 + x3 = min; x12 +x,+x3=1.

23. x12 + X+ x3 = min; x12 +2x; tx3=1

2 .
24.x7° + x5 > min; x; + x; + x5° = 1.

KoutposibHbIe BOIPOCH! K PeRTHHT-KOATPOII0 Ne3
Onerka no pefitaar-korTpoio Ne3 GopMEPYeTCs [0 HTOraM BBITOJTHEHNS|

Mertoa THXOTOMHUH.

Meron 305101010 cCeueHUS.

Merton 1oMaHBIX.

Merton kacaTenbHbIX,

Knaccnueckuit MmeTos.

Meron muoxutenei Jlarpamxa.
I'panuenTHEI METO HANCKOPEHIIETO CITyCKa.
Merton yenoBHOTrO rpajgueHTa.

MeToz IOKOOPAMHATHOIO CIIyCKa.

Meton mrpadubix GyHKIuIA.

BOIIpOCbI K I3K3amMeny

U 3allIUT JIa-

BIX paloT:

Marematnueckas ITOCTaHOBKA 3aJa9d ONITUMU3ALIHUH, Knaccnq)m(aum 3aiaqd O[ITHMH3aIluH.
OcHOBHEIE ONpPeCICHHUS METOAOB onTuMu3anuu. IlocranoBka 3amady OIITUMU3AIUM JJ1d

dyHKumit onuoit mepemennoi. Kinaccnyeckuit METO/I.

Munumusarms = Gyskuuit  omHoM mepemenmoil. MeTon  meeHus OTpERKa IOI0JaM

(JuxoTomun).

Munumusanys GyHKImMiA OMHOMN epeMeHHO. CuMmeTpuuHEIe MeTOabL MeTto)t ®ubonauym.
Munumuzanus QyHKIHHA OIHONH HepeMeHHO. CuMMeTpuYHBIe METOIEL. METO 30JI0TOro

CCUCHUS,
Munumusamus Gyskuuit ogHOM mepeMeHHOMN. JIMMIIEBOCTD byakuu. Onen
Jlunmmira.
Munnmusanus GyHKUMA onHOM mepemeHHON. MeTon moMaHBIX. Omucany
HucnenHas peanusanus MeToa IOMaHbIX.
Munnmuzamus QyHKoui onHoOM mepeMeHHOW. MeTos JTOMAHEIX. Teopema (
METO/1a JIOMaHEIX.

Munumuzanus (GyHKImi onHol mepeMeHHON, MeTomb! nepebopa. Metons!
IOCJIEIOBATENLHOTO TTepebopa.

Bemyknele QyHKImu onHol mepemenHoit. HeoGxomumoe u J0CTaTOY
BBINYKJIOCTH (KPUTEPHIi BRITYKIOCTH).

Beinyknele (GyHKOME OfHON HepeMeHHO. Teopemel 0 HempeprBHOCTH,
JIMIIICBOCTH BBITYKIJION QYHKITHH.

Ka KOHCTAHTHI

€ aiaroparma.

b CXOMUMOCTH

[MaCCHBHOTO H

HOE yCJIOBHEC

agKxoCcTu ©u




12.

13

15.

16.

17.

. Beimykiisie GyHkum oHO# epemMeHHOM. Teopema 0 MHHEMYMe BBITYKJION
14.

18.

19.
20.
21.
22,
23.

24.

25.

26.
27.
28.

29.

30.

31.

32.
33.

34,

35

36.

37.

38.

39.

Bemyxieie GbyHKuuM oqHOM nepemennoi. Teopema o xacarensnoit. Cieacr
KacaTeJbHOI.

3

Bemykitsre (by}fxupm OxHOM nepeMeHHOH. CBOMCTBA BRIMYKIBIX (yHKIMIA. F
AOCTATOYHBIC YCIIOBHS BBIIYKIIOCTH.

Munumusanus Gynkimit oxgHOM nepemenHoit. Merton xacarensHbx. Onucay
Teopema 0 CXOIMMOCTH METO/Ia KACATETBHBIX,
[locranoska 3ajmaum onrTumesauud uis GYHKIEE MHOTHX IIepeMEeHHH

ONPENCICHNAA. | €OPEMBI O CYIECTBOBAHUHU MUHHMYMa (hYHKI_[I/II/I MHOT'HX IIEPE

nuc TEOPEMEI O

VHKITUH,
e00XonIUMBIC U

HC allrOpuTM™Ma.

X, OcHoBHBIE
MEHHBIX.

Kiaccnuecknii| Meron pemrenus 3agaunm YCIOBHOW ¥ Ge3yCIIOBHON ONTHME3AIME s

GyHKITHA MHOI‘#’IX IIEPEMEHHBIX.
Meron muOXHTeNCH Jlarpamka ONTUMA3AIEE (BYHKIHH MHOTHX HIEPEMEHHBIX|,
Brimyxiiere MHd:)I(eCTBa. OcHoBHEIE OIIpe/ieNIeHNs H CBOMCTBA.

Bomykiete hyHKmun MHOrEX epemMeHHEIX. Teopema o MUHUMYME BBITYKIION
Brimykieie d)y}iKmm MHOTHX IepeMeHHBIX. Kpurepuii BrimyknocTy.
Brinyknere (byﬁKLmH MHOTHX nepeMeHHbIX. Kputepuii omrrumansaocTH.
Brimyknble ¢yHkumm MHOTHX InepeMeHHBIX. CBOMCTBA BBIIYKITBIX byn
HEPEMEHHBIX.
IIpoeKIust TOUKH HA MHOXKECTBO.

3amasa BBUIYKJIOTO IPOTPAaMMEDPOBAHHMS.
Heobxoammprit h JIOCTATOYHBIA IIPU3HAK CEAJI0BON TOUKH.
3anaga BBIHyKJI@I‘o IpOrpaMMUpoBaHus. B3auMocBsI3b €€ peleHns ¢ ceI0Bo
3azaua BBITYKIIOro porpaMMupoBanus, Teopemsr Kyna-Takkepa.
Hucnennple METOABI ONTUMH3AIMK (DYHKIHN MHOTHX IIEPEMEHHBIX.
I'PafueHTHBIX MeTONOB. Cr1oco0bI BEIOOpA I1ara MeToa.

CemnoBas Touka QyHKIHM

byHKUHH.

KU MHOTHUX

Jlarpamxa.

H TOYKOH.

Obmias wunes

HHCIIeHHBIE METO/IBI ONITHMU3ANNK (YHKIHUH MHOTHX [EpEMEHHBIX. I'pamuentusit meTon

HaucKopeiilerg ciycka. I'eomeTpuyeckuii cMEICIT.

Uucnennnie METOIbl OIITUMH3AIIUA (I)YHKI.II/II/I MHOTHX IICPCMCHHBIX. Mer

rpaauerTa. ['eomeTpudeckmit cMpIc.
HucieHHble METONBI ONTUMM3ANMH (DYHKIHH MHOIHX IIepeMEeHHBIX. Mer
rpaguenta. ['eomeTpayeckuii cMpIc.
HucieHHbIe METO/IB! ONTHMH3AIMH (DYHKIIHIH MHOIHX repeMeHsbIx. Meton Hy
HucrmeHHple  METOJBI  ONTHMU3AUMH  (GYHKIHHA  MHOTHX
MOKOOPAMHATHOIO cIycKa. Teopema o CX0AMMOCTH MeTO/Ia TOKOOPANHATHOTO
HicieHHble METOJBI ONTHMU3ANNKE QYHKIHMHA MHOTHX IIepeMeHHBIX. MeTon
Jlarpamxa. |
Hucnennple MeTOABl ONTHMHU3ANMY (GYHKIMH MHOTHX nmepeMeHHbIX. Merq
(ynxuuit. Onucanve anropuTma.
HucneHnble METOAB ONTHMH3AIMA QYHKIHH MHOTHX nepemMenHbIX. Cxojmu]
mrpagHbIX QYHKIHIT.
Hucnennple METOIBI ONTHMHU3ANME (QYHKIMH MHOTHX IIEPEMEHHBIX. MeTo
HOKCKaA.
HnCneHHblE METONBI ONTHMH3AUME (BYHKIEH MHOTHX NIEPEMEHHBIX., D
MeTosbL 'enerraeckne anroputMer, KOMIIOHEHTEI reHeTHIECKOTO anropuTMa,
HUncrneHHble METOIBI ONTHUMH3ANMM (DYHKIHNA MHOIHX IEPEMEHHBIX. O
MeTofibl. I'eneTHyeckue anroput™eL. OmepaTopsl reHeTHYECKOr0 aIropPHTMA.

0]l TIPOEKIH

DJ1  YCJIIOBHOI'O

FOTOHA.
TICPEMCHHBIX,

Metox
CIIyCKa.
MHOXHUTEICH

Jl IUTpagHBIX

MOCTE MCTO/1a

sl CIIydaiiHOIO
BPHUCTHYECKHE

BPHCTHYCCKHC




40.

=

PN W

10.
11.
12.

13.

14.
15
16.

17.
18
19

20.

21.
22,
23.
24
25.
26.
27.

28.
29.
30.
31.
32,

33
34

35.

. B xaKyro cTOpoHy HalpaBileH BEKTOp IPaNHUeHTa.

. IZ[OI(EDKI/ITC, qTo b’prSOK ABIBIETCA BBIYKJIBIM MHOMXKECTBOM,
. Uto Takoe BCHOP’IOI’&TGHBHOC Hp]?I6JII/I)KCHI/Ie B MCTOJZI€ YCJIIOBHOT'O IpagueHTa W JIA 4erQ OO

. Kaxoso yCJIOBHd CXOOHUMOCTH MeTona?
. Jatite xapaKTeppchy MeToza wrpagHeX GyHKIHM B CpaBHEHHH ¢ paHee PACCMOTPEHHDI-

H

Huciaennble  METOAB! ONTHME3ALMH (YHKIMHA MHOTHX TEpPEMCHHBIX.

DBpuctuueckue

meTonel. I'ereTHyeckue anroputmsl. Hactpoitka napamMeTpoB reHeTHUecKoro aropaTya.

Bonpoce! 1uist npoBepKH camMocToATEbHOI paGoThI
Haiite onpenenenre yHUMOANLHON QYHKIHH.

Kakum 06].’)3.’3OM B METOAE NUXOTOMHH TapaHTHPYETCs IMONamaHue TOYKH MHHAMYMa U+ B

otpesox [ay, by | npu moGom & > 07

HeM oTIIMYaeTCs METOJT IMXOTOMUH OT METO/IA 30JI0TOr0 CeUCHHs?
IToyemy B MeTOZIE 307I0TOTO CeuCHMS, HAYMHAS CO BTOPOH HTEpAIMH, HEOOX
JIATH TOJIBKO OJIMH pa3 3HayeHue GpyHkiuu J (u) BMECTO JIBYX B METOJIE JTHXO’
Kaxoif 13 paccMOTPEHHBIX B 1aGOPAaTOPHOMR pafoTe METOI0B CXONUTCS GBICTPY
Jlaiite onpeseneHue TMMMALEBOH HyHKIHH.
['eomMeTpuyeckas uHTepIpeTaNys JIMIIIATIEBOCTH (GYHKIN.
Byner nu nomannas nmHMs, mONydacMas IpU MOMOIIY METOJA JIOMAHHBIX, 11

bux GyHKIMH y (u) U II0YEMY.

K uemy MOXeT IpHBECTH 3aHMKEHHAS OIIEHKA KOHCTAHTS! JIMTIIATIA 1 moyemy?

Haiite onpenenienye BRITYKION GyHKIHH.
I'eoMeTpudeckas HHTepIpeTALUs BRILYKIOH BYHKIUH.

OJIIMO BBIYMC-
romuu?
2e U II0YeMy?

cpeCcCKaTh Irpa-

Beskas nu «JTHIIIITATCBAY (I)YHKI_[I/IH ABJACTCA BbIl'IyKJIOfI, u H6L060p0T, BCsKay I BBIIYKJIasA

(pyHKIHS SBIACTCS IMIIIMIEBOMY U TogeMy?

‘ Uk +1 s g
Kaxum o6pazoM ompenensercs Touka IIOCJIE TOCTPOSHUS JJOMAHHOM
KacaTeIbHbIX?
Haiite onpesencrye rpaauenTa GyHKITHH.

%(u) B METOJE

UeM oTnmnuaercs MCTOJ] YCIIOBHOIO IpagueHTa OT METOLa H&HCKOpeﬁHIeI‘O cnycrca? ,HI[H Ka-

KOro Kacca 3a1a HCII0JIb3Y€ETCs METOJL YCIIOBHOTO TPaMEeHTa?
Jla¥iTe onpeieNeH s BEITYKIIOI0 MHOYKECTBA.

UCIIONIB3YeTCS?

[Mouemy k+1 rﬁpn6nn>xeﬂne, IOJIy4aeMoe 110 GopMysie METOa YCIOBHOTO
BBIXOJIUT 32 MPENEIIBI BEITYKJIOro MHOXeCTBa U ?

Onummre naero MeToxa HOKOOPIMHATHOTO CITyCKa.

['eomeTpryeckmit CMBICIT METO/IA OKOOPIMHATHOTO CIIYCKA.

IIpuenute hopmyity mepeGopa KOOPAMHATHEIX HATIPABIIEHHL.

JTo Ha3BIBAIOT yIa1HON HTeparueii?

B KakuX ciry4asx BELIONHSETCS Jpo6IIeHne mara?

KakoBo ycnosue ¢xomumocti metoma?

,I[aﬁ'fe XapakKTepUCTUKy Merona ITOKOOPAMHATHOTO CIIYCKa B CPaBHCHHM C T

METO/IaMH.
IlpuBenwre npenmymiecTsa i HEOCTATKA METO,1a IIOKOOPAMHATHOTO CILyCKa.
Onummre uaero Metona mrpadHEX QYHKIHIA.

Jaiite onpenenelﬁne mrpadHOH HyHKIUH.

IIpuBenure mpuMeps! mrpadHeX QYHKIMML?

KaxuM o0pasoM pemaercst BCoMoraTenpHAs 33/1a4a B METO/E mTpapHBIX (Y,

CcIoco6 MpUMEHEH B JAHHOM paboTe?

MU METOJ[aMH.
IIpuBeauTe MperMyUiecTBa U HETOCTATKH METO/IA WTpaQHBIX QYHKIMH.

I'DaIHEHTa, HE

PaIuCHTHBEIMHU

HKIUHA, KaKo#




OBBEM CPC Y PACIIPEJIEJIEHVE 1O BUJIAM YYEBHBIX PABOT B YACAX

Bun CPC KomuuectBo uacoB

PaBora ¢ nexnuoHHEIM MaTepHanoM, camo-
CTOSTENBHOE H3Y4EHUE OTACIBHEIX TEM JHC-
LUIUIVHBT, TOMCK B 0030p JIUTEpaTyphl M DJIEK- 40
TPOHHBIX MCTOYHHKOB; YTCHHE W H3YYEHHE
y4eOHUKA U yUeOHBIX ITOCOOHI.
[ToaroToBKa K IIPOBEPOYHBIM paboTaM 20

BrimosnHenune noMalnnpx 3anaHuit, OArOTOB- 30
Ka K JJaOOpaTOPHBIM 3aHATHIM

Hroro 54

7. YYEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME
JUCHUILIMHEBI (MOTYJIS)

a) OCHOBHAS JIATEPATYpA:

1. JMussutnunosa, A. P. Hccnenosanue onepalMit 1 METOABI ONTHMU3AIMK [DIIEKTPOHBEIN pecypc] : yueGHoe
nocobue / A. P. JuA3HTANHOBA. — DIEKTPOH. TEKCTOBBIE NAHHBIE, — Camapa : TToBomxkckuit rocygapeTpeH-
HbIH YHHBEPCUTET TeNEKOMMYHMKalui 1 nudopmaruky, 2017. — 167 ¢. — 2227-8397.|— Pescum JocTyna;
http://'www.iprbookshop.ru/75377.html

2. Merozbl onTAMHU3AIMH [OnexrponHElit pecype] : yuebrOE mocoGue / E. K. Epmos, U. H. Kopa6néga, . E.
Iax, C. YU. IIpokodneBa. — DneKTpoH. TeKcToBEE aanHEBE, — CII6, Cankr-llerep6yprexuii rocynap-
CTBEHHBIN apXHUTEKTypPHO-CTPOMTENbHBIH yHuBepeuter, DBC ACB, 2016. — 89 ¢, — 978-5-9227-0597-4. —
Pexxum noctyna: http://www.iprbookshop.ru/63634 . html

3. Munens, A. A. MeToas! onruMusauy [nexTponuslif pecype] : yueGHoe nocobue / A| A. Muuens, A. A.
llenecros, B. B. PoMaHeHKo, — DIEKTPOH. TEKCTOBBIC TaHHEE. — TOMCK Tomckuit rocymapcTBeHHDLIR
YHHBEPCUTCT CHCTEM yNPABJICHUA U PAAKOINEKTPOHUKH, 2017, — 198 ¢. — 2227-8397. |— Pesxum JocTyna:
http://www.iprbookshop.ru/72127.html

4. Axmanues, @. I'. Maremaruueckoe MOZICIMPOBAHHE W METO/LI ONTHMH3ALMH [DIEKTPOHHBIN pecype] : yueb-
Hoe mocobue / @. I'. Axmanues, P. M. T'unbanos. — ONEKTPOH. TEKCTOBbIE JaHHble, — Kasaus : Kasan-
CKMH TOCYapCTBEHHEIH apXUTEKTYpPHO-CTPOUTEIbHBI ynuBepcutet, 95C ACB, 2017. — 179 ¢, — 978-5-
7829-0534-7. — Pexxum nocryna: http://www.iprbookshop.ru/73309.html

5. Tlpoxonenko, H. 10. HUccnenosanue onepaunit [OnekTpoHHLI pecype] : yueGHoe mocofue / H. IO, Ipoxko-
IIEHKO. — DJIEKTPOH. TEeKCTORbIE JaHHbIe. — HinkHuii Hogropox : Huxeropocknii rocytapcTBeHHBbIi apxu-
TEKTYPHO-CTPOUTENbHEIH yHHBepcuTeT, OBC ACB, 2018. — 165 ¢. — 978-5-528-00273-6. — Pexcum JI0-
cryna: http://www.iprbookshop.ru/80898.html

6) NOIOJHUTEIbHAS JIATEPaTypa:

1. Meroms! onTuMu3anuu B npumepax B nakere MathCAD 15. Yacts I [DnexrpoHHsiit perype] : yuebnoe
noco6ue / . B. Kyapssuesa, C. A. Prixkos, C. B. Prikos, E. J. CkoG0B. — DNEKTPOH. [TeKCTOBBIE IaH-
Hele. — CIT6. : YHusepcurer U'TMO, HHuctatyT xonoma u Guotexnosnornii, 2016. — 66 ¢. — 2227-
8397, — Pexxum noctyna: http://www.iprbookshop.ru/67288.html

2. Meroasl onTUMu3anMK B npumepax B nakere MathCad 15. Yacts 11 [Drnextpornbiii pegype] : y4eOHOe
nocobue / C. B. Prixos, Y. B. Kynpssuesa, C. A, PrixoB, B. A. PrikoB. — ONEKTPOH. TEKETOBbIE TaHHbIE,
— CII6. : Vuusepcuter UTMO, 2016, — 178 c. — 978-5-9906483-1-9. — Pexum  poctyna:
http://www.iprbookshop.ru/67287.html

3. MeToasl ONTHMH3AIIIH U TCOpHUY YIIPABICHHA: METOTUYECKHUE YKA3AHHS K CaM{ICTOSTeIbHOM
pabore no mucHummHaM «MeTombI ONTUMU3AINKY, «MareMaTudeckue MeToIbl TEOPUH
YIpaBlneHus» — ONEKTPOH. TEKCTOBBIC AauHbie— Jlumenk: JIumerkwmit roCy1apCTBEHHBIH
TEXHUYCCKui yHuBepcuret, D5C ACB, 2013.— 18 c.




4. Cecmasun A.U. Uccnenosanue Onepanuii ¥ METOABI ONTHMU3ANNH: YIeOHOE mocooue/ Ce-
cnaii A.M., Cecnasuna E. A — DiiekTpoH. TexcToBsIe fanHbe.— M.: YueGHolMeTommuecKuit
HEHTp O 00Pa30BAHMIO Ha HKENEe3HOI0POKHOM TpaHcmopte, 2015.— 200 c.

5. Kasanckas O.B. Mojenu u METORBI ONTUMU3AIIAH, Ipaktuxym: yuebHoe npcobue/ Kazan-
ckast O.B., IOH C.I'., AnbcoBa O.K.— DIEKTPOH. TeKCTOBEIE JAHHBIE.— Hosogubupck: Hoso-
CHOMPCKHI rOCyNapCTBEHHBIN TexHmYecKul yHuBeperTeT, 2012.— 204 ¢.

6. AtreTkoB A.B. BBeseHne B METOIE! ONTHMHU3AIINN: y4eOHOe mocobue/ AtretkoB A.B., 3a-
pyoun B.C., K#H&THI/IKOB A.H.—~ DnexTpoH. TekcroBrle AanHbe.— M.: OUHAHCH U CTATHCTH-
xa, 2014.-272 c.

7. Mertozp! ontuMu3amuy: yueGHoe mocobue/ O.A. Bacuisesa [ mp.].— DuexTpon. TekcToBkIe
JaHHBIE.— M.: ‘M()CKOBCKI/II‘/'I TOCYIapCTBEHHBIA CTpOMTENbHBIH yHUBepcuTeT, DBC ACB,
2014~96c. |

8. Cyxapes A.T'. Kypc METO/I0B ONTUMU3ANNY [DIIEKTPOHHBIH pecypc]: yueGHoe nocobue/ Cy-
xapeB A.I'., Tumoxos A.B., ®emopos B.B.— DnekTpoH. TekcToBble nanmbie— M.: ®U3MA-
TJIAT, 2011.—- 367 c.

9. Pozora B.H. Metonsl ontuMusanyu [Onextponnsii pecype]: yuebHoe mocobue/ Pozosa
B.H., Makcumosa U.C.— Dnekrpon. TekcroBsle namHbe.— M.: Poccuiickuil YHUBEPCUTET
Apyx0b1 Hapo10B, 2010.— 112 ¢.

10. Tlautenees A.B. MeTozst ontumuzanuu [DnexTpoHHbIH pecype]: yue6HOe mdcobue/ ITanTe-
nees A.B., Jleroa T.A.— DnekTpoH. TekcToBEIe nanHEe.— M.: Jloroc, 2011.— 424 c.

B) IEPHOIUYCCKHE W3IAHYS!

. «HMEdpopmannonubie TexHOTOrHMY EsKeMecSuHbIit TEOPETHICCKUM U NPUKIFIHON Hay4HO-
TexHu9ecKuii xypuan ISSN 1684-6400 IMomnrcHoit nuneke 72656

2. Kypuan «busnec-nHYOpPMATHKA» — PEIIEH3UPYEMBIH MEXTUCIMIUINHAPHEBIA HayIHBIN XKyp-

Hall, BeIIyckaembid ¢ 2007 roga HaumoHadbHBIM HCCIEAOBATENBCKEM YHHBEpPCHTETOM

«Bpicmas mkona skoHomukm» (HUY BIIID). AZIMMHACTPUPOBAHIE JKYPHAJI} OCYIIECTBIIS-

ercs Hlkomoit 6usuec-undopmarnxn HUY BIIID.

Kypnan «Becraux UHctuTyTa sK0HOMUKE PAH) —

Kypran «BecTHUK KOMIBIOTEPHBIX M HHMOPMAMOHHBIX TEXHOIOTHID)

Kypnan «Becrunk MI'V: sxoHOMHKAY

Kypran «Becrruk Poceniickoro s3KOHOMHYECKOT0 yHEBepcHuTeTa um. [Iexaygosay

JKypuan «BecTHHK (HHAHCOBOTO YHHBEPCHTETA)

Kypnan «Bonpocs! s3koHOMHIKH»

Kypran «BerHuCIUTENBHBIE TEXHOTOTHIY

X XN AW

B) HHTEPHET-PECYPCHI:
Pecypcsl  Ziss  JMCTaHHMOHHOrO — OCBOGHMA — Kypca, pasMellenHblg Ha  caifre
www.cs.vlsu.ru.
CoBpeMeHHBIC HH(OPMAMOHHEIE CUCTEMBI JUIS CO3IAHHS U peanu3auy MaTeMaTHYECKUX Me-
TOJIOB B 5KOHOMHEKE H (PHHAHCAX:
1. Mathcad — mporpammiOe cpecTBO, cpeja s BHIOTHEHNS Ha KOMIIBIOTEPE PA3HOOOPA3HEIX
MATCMaTHIECKUX M TEXHUYECKMX PacieToB, CHaOKEHHAS MPOCTBIM B OCBOEHMH M B paboTe
rpaduyeckum mHTEpdeiicom, KoTopas MpeNoCTABIIAET IIONb30BATEIO HHCTPYMEHTHI JUIA pa-
6oTel ¢ popMymamu, anciaMu, TpapHKaMu U TekcTaMmu. B cpeae Mathcad no¢tynue! Gonee
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COTHH ONEPaTOPOB U JIOTHIECKUX QYHKIUH, MpeaHa3HAYCHHBIX JUTS YHCIEHHDTO U CUMBOITE-
HOT'O peIICHUS MaTEMATHYECKHX 3a/1a4 pasnuuHol cnoxaocty (http://www.ple.com).

MatLab — BBICOKOYPOBHEBBIi S3BIK M HHTEPAKTHBHAS cpena ms IporpaMMUpPOBaHUS, JHC-
JICHHBIX PACYCTOB M BU3yaIM3aluH pe3yisbTaroB. C momompio MATLAB MOKHO aHATH3H-
POBAaTb  NaHHBIC, pa3pabaThIBATE AITOPHTMEL, CO3/ABATH MONENH W NPHIOKEHUS
(http://matlab.ru).
Malpe — ozmHa m3 HauGoNee MOMYMSPHBIX CHCTEM CHMBOJNBHDIX BEIUHCIICHUI, obNamaronias
[PEBOCXOAHOM Hay4HOI rpaduxkoif (http://www.maplesoft.com).
Power Sim Constructor, Power Sim Studio — nporpamMmuoe obecniedenne Powersim sximio-

4aeT B ce0s pasiMYHBIC THOB HMHCTPYMEHTOB HMMHTAIHOHHOIO MOJIETUPOBAHHS
(http://powersim.ru)
Anylogic AnyLogic - HHCTPYMEHT HMHUTAAOHHOTO MOZEINPOBaHHUs
(http://www.anylogic.ru)
BPWin — monmeii MHCTpyMeHT MOAeTHpOBaHML, paspaGorannsiii ¢uppoit Computer
Associates Technologies koTopsiii mcnonksyerest s anammsa, JOKYMEHTUPOBAHUA U PEOP-
TaHHU3alUH CIIOKHBIX OU3HEC-TIPOIeCcOoB. Moenp, co3mannas cpeacrBamMu BPwin, mossosis-
CT HCTKO JIOKyMCHTHPOBATH PAa3NIUTHBIC ACICKTHI ASATENLHOCTH - NeHCTBHS, KOTOPhIE HEOG-
XOMUMO MPEANPUHSATH, CHOCOOBI MX OCYINECTBICHUS, TPEGYIOIHECS I 3TOr0 pecypesr u
ap. (http://www.ca.com).
WuTtepreT-pecypesl, 6a3sl JaHHBIX, HH(OPMAIIOHHO-CIIPABOYHEIE H ITOMCKOBHIE CHCTEMBI 110

http://www.exponenta.ru — OGpa3oBaTenbHbI MaTeMATHICCKIH HOpTal.
http://www.kxlab.com - caiitr _kx Jla6opaTopuu. OTmpaBHas TouKa MOMCKA HHpOpPMAaIUH 0
HOBEHIIINX HAayYHBIX pa3pabOTKaX B 06IACTH BHUMCIUTEILHOM MaTeMaTHUKH, aBTOMATH3AIAY
MOJIC/INPOBAHHS U IIPOIPAMMHBIX NPoAyKTax _kx JlaGopaTopum.
www.mathhelpplanet.com - HekoMMepUecKkuii MaTeMaTHUeCKuii dopyM, Ha KOTOPOM MOXKHO
HOyUTE KOHCY/BTAMIO M PEaNbHylo IOMOLIb B PEIIEHHH II0 LPAaKTHIECKH JOGOMY BO-
poCy, CBA3AHHOMY C MATEMATHKON M MHOTOYHCIICHHBIME €& TIPHITOXEHAMH,

WWw.csin.ru - OGpa3soBaTelBHEI HHTEPHET-IIPOEKT, MOCRSNICHHBIA compuyter science u
CMEXNHBIM JMCIUIUIAHAM. MBI popMEpyeM KOMMBIOHHTH JIEOEH, HPohecCHOHATBHO 3aHH -
MAFOIIUXCS MM [T MPOCTO MHTEPECYIOMMXES NAaHHOM TeMaTukoif. Takoxke MBI coGupaem
MH(bOPMAaNHIO, HANPUMED, PYCCKOA3BIIHEIC KYPChI 110 HH(POPMATHKE,
Www.teorver.ru - [Topras, MOCBAIMEHHBI! TakuM pasieNaM MaTeMaTHKH, Kak TEOpHUs Bepo-
ATHOCTEH, MaTeMaTH4ecKas CTATHCTHKA, TEOPUS MACCOBOIO 00CIyXUBaHHsA, MaTeMaTHUC-
CKas TEOPHS TeneTpaduKa u IPYTUM IPHIIOKEHUSM TEOPHH BEPOSTHOCTER.
http://edu.ru - ®exepansurii nopran "Poccumiickoe obOpasoBaHme", 1MOyepKUBaeMbIit OI'Y
I'HUM UTT "Undopmuka”. Kartanor HHTEPHET-PECYPCOB 110 MPEAMETAM.
http://www.mathtree.ru - JIpeBOBHAHEIA KATANOT MATEMATHICCKIX PECYPCOB COMEPIKUT UH-
(opmanmio o kadenpax, nepconax, myOauKanmsx, GuGIMoTeKax, JKypHaIax u T.1.
http://www.mathnet.ru/ - O6mepoccuiickuii MaTeMaTHIECKHiA noprain, 1'1peﬂ1JJCTaBJmmmHI71
POCCHHCKHM U 3apy0e:KHEIM MaTEMAaTUKAM Pa3IiYHBIE BOIMOKIOCTH B IOHCKe uHdopmanmu
0 MaTeMaTU4ecKoif »u3Hu B Poccun.

http://algolist.manual.ru - CaifT, mocBsIeHHbL aJI'OPUTMaM M METOAaM IIPOTPaMMHUPOBA-
HUISL,

10. http://www.ecsocrnan.edu.ru/ - OG6pasoBaTenbHbIA OpTAT - IKOHOMHKA, COLIHOJIOTHSI, Me-

HEIKMEHT.




11. http://www.fea,rw/ - Tlopran maGoparopun "BEauciuTeIbHAS MEXaHIKA" (uEHKOMexaHuYe-

cxoro ¢axynsrera CIIGITTY.

8. MATEPUAJIbHO-TEXHNYECKOE OGECIEYEHI
JVCHMILIAHBI (MOY.JIST)

JIeKUMOHHBIE ayMTOPHH, OCHAIIEHHBIE TOCKON (IS MeNa WiIu Mapkepa
IIPOCKIHOHHBIX CHCTEM, IPOEKTOPOM U HOYTOYKOM.

AyIuTOpHHM JUIS NpPOBEICHHS JAGOPATOPHBIX 3aHATHI, OCHAIISHHBIE (
IICPCOHALHBIME  KOMITBIOTEPAMHU, OOBEIMHEHHBIMA B JIOKATBHYIO BBIYHCIHTE
YKOMIICKTOBAHHBIMH ~ HEOOXOMMMBIM ~ CHCTEMHBIM W IIPHKJIA/HBIM
obecredeHreM, ayIATOPHH BEMUCIIATENBHOTO IIEHTPA.
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COBPEMEHHBIMHU
JIbHYIO CETB U
oporpaMMHBLIM




PaGouas mporpaMMa JUCIUIUIMHEL COCTABIECHA B COOTBETCTBHY C tpeboBanmamu DI'OC BO
mo  HampapineHumto  02.03.03  Maremarudeckoe  obeclieueHHe M aJIMHUHHCTPHPOBALIHE
HH(OPMAIIMOHHBIX CHCTEM. \ j

Pabouyto mporpammy cocTaBui goLeHT Ka(be,upm OulIM A6panI/IH C.1.
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Hporpamma paccmoTpera i ogo6peHa Ha saceianun kadeaps
IpotoxonNe 4/ or 08.09./% rona 2
3aseqyrommii Kaheapoi i

Apakenan C.M.
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Pafouas mporpamma paccMoTtpena n ogoGpeHa Ha 3acemaHuu y4e¢0HO-METOJUUCCKON KOMHUCCHH

HaIpaBJICHHS 02.03.03 Marematiaeckoe obecriedenue % aJIMUHUCTPHPOBAHHE
HHQOPMAIMOHHBIX CHCTEM. 17
4 g, /d 2
ITpotoxon Ne or 035.0¢. roxa S
IIpencenarens koMuccuu 2 Apakensa C. M.,

{/ O, moankcs )

JINCT IIEPEYTBEPKJIEHU S
PABOYEN HPOI'PAMMbI JUCITAILIAHBI (MOLDY JIs1)

Pabouas mporpamma omobpena Ha /o) -4 7./ yaeGubIi rox

[Tpotokoi 3aceanus kadeapet No ./ /’f{:_:'_rjl_‘ .%2702 LeA-Pona

3apenyromuit kadempoii / C | dopecn o
V=

Pabouas nporpamma oo6pena Ha y4eOHBIi Toy

IIpoToxon 3acenanus xadenper No 0T roja

3asenyromuit kadepoit

Pabouas nporpamma oo6peHa Ha y4eOHBIH rox

[Ipotokon 3acenanns kadenper Ne oT roja

3aBeayromuit kadeapoii




