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1. IEJIX OCBOEHUSI JUCHUTIJINHBI

[lensamu ocBOeH¥s MUCIMILTAHEI (MOIYJist) «MeTo bl OITUMU3AUUY H HCCIIE/IOBAHHE OTIepa-
M) SBIAIOTCS O3HAKOMIIEHHE CTYAEHTOB, 00YYaroLIHMXCs IO HAIPABJICHUIO <<(Dy}jmaMeHTaana;1
uH(popMaTHKa ¥ HH(OPMAIHOHHEIE TEXHOJOTHH», ¢ METOJAMH, HAKOIIICHHBIMA E+ 3TOU TEOPHUHU.
Iocnensee 03Ha4aeT, YTO CTYACHTHI 0 OKOHYAHMH Kypca JOJDKHBI BIAJCTh HABBIKAMH IO pelle-

HHIO IIPHKIAIHBIX SKCTPEMaIBHBIX 3a7a4.

Oxuoll U3 XapakTepHBIX 0COOCHHOCTEH COBPEMEHHOH SMOXM ABIISETCS BCE BO3pAcTaroLce
BHHUMaHWe K npobiemam yupasineHus. Kak HUKOr/a Ipexe, oImyaercs noTpebHOCTD B M0N0~
TBOPHOM U 5()()eKTHBHOM HCIIONB30BAHUA HPHPOJHBIX OOTaTCTB, JIOACKUX pecypcoB, MaTepHaib-
HBIX M TEXHUYECKUX cpeacTB. Ha MaTeMaTH4ecKOM sI3bIKE TAKUE 3a)1a4K MOTYT 651T1L chopMyIHpo-
BaHBI KaK 3aJaYuM OTBHICKaHHA SKCTPEMyMa HekoTopoit (yskiuu win dyHKIHoHaNA, B pesynprare
paboT MHOTHX MaTEeMaTHKOB II0 UX PEIIEHHIO CTaJlo BO3MOXXHEIM [OBOPHUTE O Teoppjm HKCTPEMAIb-
HBIX 3a]1a4.

3agaun JUCHUNTIHHEI:
- H3y4YeHHe OCHOBHLIX IIPHEMOB U METOJIOB PEINEHHs ONTHMHU3AIMOHHBIX 3844,

= (bOpMHpOBaHI/Ie HaBBIKOB IIOCTPOCHUA OIITHMHU3AITNOHHBIX MOJCIICH, HauboJee IOJHO OTBEYA-
110110504 TpC6OBaHI/IﬂM MOCTABIICHHOM 3a/1a4H;

- W3y4eHHe crocofOB PearTu3alii METOAOB ONITHMHU3AIMA B BU/E HIporpaMm ang 9BM;
- IpHOGpeTeHHe HABBIKOB INIAHUPOBAHMUS SKCIIEPHMEHTOB M 06paGOTKH HX Pe3yIbTaTOB.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OIIOII BO
Jlansas QUCHMILUTHHA OTHOCUTCSA K 00A3aTENIbHBIM JUCHUITHHAM Ba'pHaTyllBHoﬁ YacTH
OIIOII: M3yuerne QUCIUIIIKHHEL IPOXOAUT B 4-M ceMecTpe U 6asupyercs Ha 3H aHon npuobpe-
TEHHBIX CTYJIEHTAMU B paMKax KypcoB «MaremaTHueckuit aHamms», «Asrebpa u peOMeTpI/I;I»
«YucneHHble METOIBI» U JIp. }
JlaHHEBI Kype ofecreunBaeT JalbHeNIIee U3yUeHHe QUCIUIUINH «Teopus bopMaTBHBIX
A3BIKOB M TPAHCIALHMNY, «MogermnpoBaHre HHQOPMAIHOHHEIX CHCTEM U TCXHOJ'IOFI/I#I» U SIBJISICT-
st 0a30BBIM JUTSI M3YICHUS CIICIIUATIBHBIX JIUCITUILIHH. !

3HaHI/I$I, MOJAYYEHHBIC B paMKax U3Y4CHUA JaHHON MUCHUILIUHEL, MOT'YT 6511"1: ITPUMCHC~
HBI JJI1 HalluCaHusd BBIHYCKHOﬁ KB&HH@)HK&HHOHHOﬁ paGOTBI.

3. KOMIIETEHIIUA OBYYAIOHIETOCH, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA TUCHUILJIUHBI (MOYJIST) |
B pesynbTare OCBOSHHS JUCIUILIMHEI 00YYaroNMHCsa NOIDKEH OBJIAICTH (‘J‘IC,Z[ﬁOH.II/IMH KOMIIE-
TEHIUAMU: |
- cnocobHocTs (P(EKTHBHO NMPUMEHATh 0a30Bble MATEMAaTHYCCKHE 3HAHUS H I/IHj(]_)OpMaHI/IOHHBIe
TEXHOJIOTHH IIPH PEIIEHAHN TPOEKTHO-TEXHUIECKHX U IPHUKIIAIHBIX 3a/1aY, CBA3GHHDBIX C PA3BUTHEM
H UCTIONb30BanneM HHpopMaImoHHsIX TexHonorui (I1K-6).
B pes3yabrare OCBOCHUS JUCIUILIMHEI CTYAEHT JIOJDKEH JACMOHCTPUPOBATh OCBOCHHE
YKa3aHHBEIX KOMIIETCHIHH IT0 JECKPUNITOPaM «3HaHUs, YMCHUS, BIAJICHHA», B C?OTBCTCTBHH
C TEMaTHYeCKHMH MOJYJIAMH JIMCIIUIUIMHBL, IPUMEHSTE IIOJIYYEHHBIC 3HAHMS B IOCIEYIO-
meM 00ydeHUH H IpOhecCHOHATBHOM AEATENHOCTH! |
1) 3marse: onpejeneHue o0mux (GopM, 3aKOHOMEPHOCTEH, HHCTPYMEHTAIBHBIX CPENCTB JUIs
JAHHON JMCIMITIMHEL, KOPPEKTHBIE TOCTAHOBKH KIIACCHYECKHUX 3a/1a4;
2) VMerb: MOHATH NOCTABICHHYIO 3a7a4y; (OopMyIMpOBaTh PE3yNbTaT; Ha OCHOBE ananusa
YBHIETE ¥ KOPPEKTHO CHOPMYITHPOBATH MaTeMATHUECKH TOUHBIH pe3yNbTaT;|



3) Bmamers: cnocoOHOCTBIO YUHTBCS;, (PyHAaMEHTAIBHON IOATOTOBKOHM 110 odHOBaM npo-
(eccHOHaNbHBIX 3HAHUN; TIOHUMAHUEM KOPPEKTHOCTU IOCTAHOBOK 3a11aq£ crioco0HO-
CTBIO NIEPEAABATE PE3yJIbTAT MPOBEJCHHBIX (PH3UKO-MATEMATHUECKIX U npnﬂcnanﬁmx uc-
CIIeTOBaHUI B BUJIE KOHKPETHBIX PEKOMEHAINH, BEIPaKEHHBIX B TEPMHUHAX npenMeTHon
00J1acTH U3J1y4aBIIErocs SBJICHUS.

4, CTPYKTYPA U COAEPKAHUE JNCHUIIJINHDbI (MOI[S;;JIH)
OO61as TpyI0eMKOCTh TUCITUILIAHEI COCTABIIACT 4 3a4eTHBIX eMMHUIE], 144 qaca.|
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COJAEPKXAHHUE JTUCHUIIJINHBI
JIEKIITNHA
Jlexuus 1. Beepenne. IToctanoBka 3amaun ontumu3sanuu. Kiaccubukaiys 3anad lxjaaTeMaTqu-
CKOT0 IporpaMMHUpOBaHus (2 Jaca).
Jlexkmus 2. Metoasl MUHAMU3AIMA (PYHKIOHKA 0j1HOH nepemennoi. Knaccuueckuii meron. Me-
TOJIBI IAXOTOMHH, 30JI0TOTO ceueHus (4 yaca).

Jlexnust 3. MeToasl MUHEME3AIHE (DYHKITHE 0/1HOH mepemMeHHON. MeTo/ ToMaHbIX (4 Jaca).

Jlexnma 4. MeTo/ibl MEHEMUA3AITAN QYHKIUH OJHON nepeMeHnoH. BrInykike (bymfuym Meron

KacaTeJIbHEIX (4 yaca).

Jlekuus 5. MeToibl MUHUMH3AIMK QYHKIUHA MHOTUX NepeMeHHbIX. [locTanoBKa 3a)1aq1/1 3ana-
ya Ha Oe3ycioBHBIN sxcTpemyM. Kiaccnueckuii meton (4 aca).




Jlexuss 6. MeTosl MUHUMH3AIMK (QYHKIAH MHOIMX I€peMeHHBIX. MeTox MHO)f(I/ITeIIeI/I Jla-
rpanxa (4 gaca). \
Jlexnus 7. 3aza4un BRIIYKIOTO ImporpamMmupoBanus. CensioBas Touka. Teopembl KyHa-TaKKepa
(4 gaca). i
Jexmus 8. UucnenHbie MeTOIbI MUHAUMHA3AIMA QYHKIMH MHOTHX IEPEMEHHBIX, Mef;Ton citydaii-
HOTI'0 moucka. I'pamuentrsie MmeTopl. Meton Hetorona (4 gacos).
Jexuus 9, YucnenHble METOAB MUHUMHA3AUUH (DYHKIHE MHOTUX MEpeMEHHbIX. MeTo( ToKoop-
JUHATHOTO crrycka. Mertox Muoxureneit Jlarpamka, Meton mrpadHbix GyHkimi (4 4aca).
Jexmmsa 10. Ospucruueckue MeTonsl. ['eHeTHUYCCKHE aIropuTMBl. MypaBLUHBIH ?HFOpHTM (2
qaca). i
JIABOPATOPHBIE 3AHATHUSI ‘
Jlaboparopnast paGora Nel. Meroap Munnmusanuu GpyHKIuit oHON IepeMenHoM; MeTo Jiu-
XOTOMHMH, METOJ 30JI0TOr0 ceyeHus (4 gaca). j
JlabopaTopHnasi paGora Ne3. MeTtoas! MuUHIMH3anuH GyHKLIUHA 0HOI TTlepeMenHoit| MeTos 10~
MaHBIX (2 yaca).
JIaGopaTopHas pabora Ne3. MeTons1 MEHAMU3ANMA QYHKIMH 0HON epeMeHnoi, Mertox Ka-
carenbHBIX (2 yaca). |
JlaGopaTopHast pabora Ned, MeTo bl MUHAMU3AIAA ()YHKIHH MEHOTHX HepeM<=HHI>1x I'panu-
€HTHBIE MeTOAR! (4 yaca). |
JlaGopaTopnast paGora NeS. UncneHHble METONB! MUHUMU3AIUK (GYHKIMHA MHOTHX ‘nepeMeH-
HBIX. MeTox OKOOPMHATHOTO cIrycKa (2 daca). }
JlaGopaTopnas pabora Ne6, UncrieHHbIe METOIbI MUHUMHU3AIMY (YHKIMH MHOTHX [IEPEMEH-
nbx. Meron mrpadguex ¢ynkimii (4 aca). |

5. OBPA3OBATEJIBHBIE TEXHOJIOTI'MU
Jis NOoCTHIKEHHS IUVIAaHUPYEMBIX Pe3YJIbTaTOB OCBOCHUS JUCUUIIIMHEI UCIIONL3YIOTCS
clexyromue o0pa3oBare/ibHble TeXHOJIOTUH!
- “HQOPMAIOHHO-Pa3BHBAIOIINE TEXHOJIOTHH;
- pasBuBaromye NpolIeMHO-OpUEHTHPOBAHHEIE TEXHOIOIHH,
- JIMYHOCTHO OPHEHTHUPOBAHHBIE TEXHOJOTHH 00yUCHMS,

Jlaboparopubie
MeTobl Jlexiust parop CPC
3AHATHS
MeTon IT + + +
PaGota B komanpe +
Case-study +
[Ipobnemuoe o6yueHue i +
KourexcrHoe o0yuenue + +
ObyueHne Ha ocHOBe
+ + +
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B paMkax u3y4eHMd NMCUMIUIMHBEI BO3MOXHO NMPUMEHEHHE IIMPOKO CIIEKTpa 06pasoBa-
TEJIbHBIX TEXHOJIOTHIA: JIEKIIHOHHO-CEMUHAPCKas CHCTeEMa 06ydenus (TpaJII/II_I]H[OHHF%I'e JEKIFOH-
HbIC ¥ J]aDOpaTopHble 3aHATHA); case-study; METONX MPOeKTOB; 00yUeHHe B MabIX IPYIax; Ma-
CTEP-KJACChl; NPUMEHEHNE MYIbTHMEIMA TEXHONOTHH (IpoBe/icHHE JEKIMOHHBIX 3aHATHI ©
IPUMEHEHHEM KOMIIBIOTEPHBIX IPE3CHTANUN U JEMOHCTPALMOHHBIX POJIHKOB C LOMOLLBO po-
ekTopa unu OBM); TeXHOJOTWS pasBUTHS KPHTHYECKOIO MBIIUICHNS, HH(I)opMauHOHHo-
KOMMYHUKAIHOHHELIC TEXHOJOTHH (IPUMEHEHHE MH(DOPMAIHOHHBIX TEXHOJOIMH ﬁna MOHHTO-
pHHra TEKYIIEeH yCeBaeMOCTH CTYIEHTOB U KOHTPOJIS 3HAHU). i

6. OEHOYHBIE CPEJACTBA JUISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTA,
MPOMEKYTOYHON ATTECTAILAU 10 UTOI'AM OCBOE HI/IH JUCIIU-
IIJIMHBI U YYEBHO-METOJANYECKOE OBECIIEYEHUE CA MOCTOHTE.JIL-
HOW PABOTHI CTYJIEHTOB

TEKYIIV KOHTPOJIb
TeKYH_[I/IM KOH'l])OJIGM ycneBaeMocm SABJIAETCA ,I[eI/ICTByIOH_[dSI B yHI/IBE pCI/ITeTe CUcTeMa
PEUTHHT-KOHTPOJIS.

KoHTpo/bHBIE BOIPOCHI K peHTHHI-KOHTPOI0 Nel
1. IlocTpouTs MUHUMHU3HPYIOLIYIO II0CIEA0BATEIIBHOCTE I QYHKIMY J(1) = aratg(u).
2. Haiitu muoxecTBo U’ Beex Touek MUHMMYMa JUTS QYHKIHIA J(U):

J(u)={’ -1
Lu=1.

3. Ilycrs dyuxuus J(u)=|||u’-1|-1|-1|. HaliTi Bce TOKaTbHbIE MUHMMYMBI AHHOMK BYHKINH 1
OTBETHTH Ha BOIPOC: HA KAKUX OTPE3KaX OHA SIBISETCS YHUMOJAILHOM,
4. Pemmts: J(u)=sin’(u)+cos’(u) — extr. uc [0, 2x].

u#l,

I

-1
1+ev # 0;
5. Pemmts: J(u)= [ e J ¥ *—extr, ueR.

0, u=0.

6.  Ilpusecrn mpumMep HYHKUHMH, YIOBIETBOPSIOMUX YCIOBHIO JIMNMIINIA, HO HE ABIAIOIUXCA
YHEMOJaNbHOI (He MeHee Tpex (yHKIHit). OTBETHTH Ha BOIIPOC: YOBIETBOPSCT JId YCIIO-
BUsM JIummuna yHKIHUS YHEMOAANbHAS Ha OTPe3Ke. Y TBEpPIKICHHE ,uoxeuaal‘b.i

7. PaccMOTpeTh IepBbIE IECTD MIAr0OB METOAA JIOMaHbIX Ais GyHKIUH J(u)=||u’+1|-1| ra o1-

peske [-2; 2] npn Yu, €[-2;2].
8.  Haiitu oGsacts BeIDYKIOCTH GYHKIUHE J(1)=sin(u) +sin(2u).

—(xz—xy-ryz)

9.  Pemurs: J(u)z(x+y+l) —extr. u=(x,y)e E’.

10.  Pemmts: J(u)=xy’z’ (1-x-2y-3z) > extr, u=(x,y,z) € E°.
3
11.  Pewmuts: J(u)=x-»min, ucl, U={u =(x,y) eE :iy-x2=0,x2> 0}.

12.  Pemwuts: J(u)=x = extr, ucU, U= {u =(x,y)eE* :x"+y' = O} , TJIE p ¥ ¢ HATYpAIbHbIE

qHuCIIa.
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Ilpn xakux a, b uw ¢ Qyaxuus Jw)=ax’+2bxy+cy’, 6yner Bbmylcm%l, BOTHYTa?
u=(x,y)e E?, |

Haift obmactu  BEmIyKnOCTH — (yHKumi:  J)=sin(x+y+z),  J(uw)=sin(>+y*+z%)
u=(x,y,z)e k. ;

[IpuBecT mpuMep KOPPEKTHO cHOPMYITUPOBAHHOM IPHKIIAIHON 38149 ONTUMH3ALNH, C
HAJIAYMeM He MEHee JBYX OTpaHMYeHHi. YKasaTh K KakoMy Kaccy ¥ THILY OTHOCHTCS
chopMynHpOBAHHAS 3a7a4a.

.

Haiitu MuOMecTBO U' — Beex Touek MuHEMyMa (yHKIuH J(u) =sin[ ﬂexp(—uz)] , Ha
= |
|

yHuBepcabHoM MHOXKecTBe U = R!, TlocTponTs MEHIME3HPYIOIIHE OCIIENOBATEIBHOCTH

st J(u), KOTOpas CXOUTCs K MHOXKECTBY U B HEe CXOIUTCS.
Haiitn MHOXECTBO U - BCEX TOUEK MUHEMYM3 byHK-

mun J (u) ==1—cos[7r t:xp(—lr,f2 - ln%ﬂ, Ha yHuBepcansHoM MHOXectee U = R!. TToctpo-

UTh MUHUMH3UPYIOIIHME IOCIENOBATENBHOCTH VI J(1), KOTOpast CXOAUTCS K MHOXECTBY
U’ v He cXoauTes.

BrisecTu popMyiry i BEIYUCIICHHS MOJIOXKEHHUSI TOUYEK 30JI0TOrO CEUEHUs OTpe3Ka [a, b].
BEBIICHHTE Ha KakHX OTpe3Kax (YHKIUs J(u) IBJISETCS YHUMOIAIBLHOM:

J(u)=au2+bu+c,J(u)=\/|;, =sh(u).
BELICHATE Ha KakuX OoTpes3kax GyHKIWS J(u) SBISETCS YHUMOIAILHOM:
J() = au® +bu+c,J(u) = Jju], J () = ™, J (u) = sinu), J (u) = ch(u).

Ouenuts nocrosauyro Jlummuna L mia dysxuun J(u) = —u® +2u® + 5u -2 Ha OTpe3Ke [-
2, 3]. |

Onenuts nocrosanyio Jlumuuna L s dyrxmmn J(u) = —2u° +6u° —u +10 Ha oTpeske [-
2, 3]. |

Haiftu rino6anbubiii MEHEMYM (QyHKIEE J' 110 METOJy MOCIIeA0BATENBHOTO H¢p66opa JULSL
bysxumn Ju) J () =-u’ +2u* +5u—2 Ha orpeske [-2, 3].

Haiiti rno6ansubiii MEAAMYM QYHKIEE J O METOJy MOCIIEI0BATEIBHOIO nepe6opa IE
dysxmun J(u) = —2u’ +6u* —u +10 uHa orpeske [-2, 3].

|
Hajitu Touxy maxcumyma ¢yakmmn ( f(x) — max ) f(x)=2x, +4x, —x — 2x£2 pu orpa-
X +2x,<8 ‘
HUYCHHSIX ' I
2x, —x, <12 |
Hatitu Touky maxcumyma Qynxmun ( f(x) — max ) f(x) = x, +4x, +xx, — 23q1? —2x] Tpu
X, +2x, <12
OTPaHUYCHUAX :
I Hx, =15
Hafita Touxy Makcumyma ¢yskmun ( f(x) — max ) f(x) = —xf —x; +x, +8x, NP Orpaiu-
X +x, <7

YEeHHUsIX J
X, S9

o 8 I GEEE

Haiiti Touky maxcumyma bynxmmn (f(x) —> max ) f(x) =-2x, +8x, —x' —x] mpu orpa-
X, +2x, <12

HUYCHUSAX .
-X +x, =8



|
29. Haiitn touxy maxcumyma bymxmun (f(x) — max ) £(x) = (x, —3)2 +(x, - 4)2 IIpU Orpa-

3x +2x,27

HUYCHHAX :
10x, —x, <8

KoHTpoJIbHbIE BOIIPOCHI K PEHTHHT-KOHTPOJIIO Ne2
1. HaiiTi Bce TOUKM JIOKAILHOTO 6e3yCIOBHOTO MUHEMYMA y CIIEAYIOLIIX Gynkuui,

I flenxz) = (xp +x2—1)? + x1 - 2x2;

Soenx2) = (xi—x2+ 12+ (x1 + x2— 1)

fenx2) = (P +x2+ 27 —x/%

Jlenxa) = (xi— 2% + 1) + x5

Joenx2) = (P + x2 + 1? + xP7 —x;

Jlenxz) = (P —x2 + 4)° + x/%;

Joenxg) = (xf + 2x2 + 1)? — dx2;

Slenxz2) = (ep + x2+ 3)% —x1 + 2%

Slenxax3) = (x1 + 2x2—x3)° + (x1 + x2)° + (x3—5)%

10. fenx2x3) = (x1— 2x2)° + (x2— 2x3)° + (x3— 4)%

11, flxnxax3) = (x1— 2x2)° + (2 — 2x3)% + (x3— 2x1)° + (1 — 1)
12 flenx2x3) = (%1 + 2x2 + 4x3)° + (k1 —x2 + 1)? + (x2 + x35— 1)%;

13. fenxz) =x7 + 2x° + xpxz + 201 — x;

o 2 NS kRN

14, flx1,x2) = 2x° —x1? + 3x1x2 - x1 + 4x2°;
15. flxn,xz) =xi7 + 5x/2 — 8xixa — x1 + 4x2;
16. fix,xz) = 10x1? —xP° + x1%2 + x2°;
17. flxn,x2) = x17 + x7% —xpe2 + x1 + x2;
18. flxi,xz) = x1(5/3%x17 —x1 = 1) + x2(2x1 + x2);
19. flxi,x2) = x1(=x1? + x1 + 4) + x2(2x1 + x2);
20. flxnxz) = Sxi(xi? +x1— 1) + 3x2(x1 + x2);
21, flxnx2) = 2xi(xi? + 2x1 — 3/2) + 2x2(—x1 + x2);
22, flxn,xz) = xi(—x1? + 5xz) + 4xa(xs + 2x2);
23 flxnxz) = 2xp(2x% +x1 — 1) + 2x2(x1 — x2);
24. flxnx) = xi(1 —x + 6x1) —x20%1 + x2).
2. Peunts Clie/lyIOIKe 3a/1a4K Ha YCIOBHBIN MUHAMYM.
Lo(x1+x2—- 1%+ (2x1—x2+ 1)? = min; x;—x2 = 1.
2. (x1+ 2x2— 1) + (x1+x2)° = min; x;+x2= 1.
3. (x1+ 3x2—6)° + x1 > min; x1—x2 = 0.
(1 —x2+ 1)? —x2 > min; 2x1 + x2 = 2.

x; + x2 —»min; 2xi° + x2? = 4.



6. 2x; + x2 = min; 2x° + x%; = 4.
7. x1 = min; (x1 +x2)° + x> =1.
8 x1—x2 —»min xi* +x7° = 1.
9. xi?+x2>min; xP +x7 =1
10. x1? + x2° = min; 2x/° + x2* = 4.
11 x° + 2x > min; x2 +x° =4
12. x72 + 2x2* = min; 2x7° + x° = 4.
13. (x1—x2+ x3— 1)?+x%2 > min; x; +x2 +x3= 1.
14. (x1—2x3)% + (%2 + x3)° > min; x; + x2 + x3 = 1.
15. (x; +x2+ x3— 1) +(x1 —x2)> > min; x1 + 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)° + (x1 + x2)° > min; x; + 2x3 =4, x3 + 2x3 = 6.
19. (x1+ 2x2 + 3x3 + 4)? —smin; xi1 +x2+x3=1, 3x; + 2x2 + x3 = 0.
20. x; + 2x2 + 3x3 = min; xi° + 2x2° +x5* = 1.
21 x1—x2 + x3 > min; xP° +x* —x3=1.
22. %1 +x2+x3 —min; x° +x2+x3=1.
23. x7 +x2+ x3 > min; x° + 2+ x3= 1.
24, x> + x2° = min; x; + x2 +x5° = 1.
3. HaifTu BCE TOUKH JOKAIBHOIO YCIOBHOTO MHHHMYMa y CIEAYIOMEX QyHKIHUH [PH HATHIMM
orpaHu4enus x=0. |
L flxixz) = (x1 +x2—1)% + x1— 2x2;
Joenxz) = (x1—x2+ 1)* + (x; + x2— 1)%
Jeenx2) = (xi2 +x2+ 2)? —x /%
Sflenxz) = (x1—2x2°2 + 1)* + xp;
foenxg) = (xi? +x22 + 1)? + x2 - x2%;
flenx2) = (6P —x22 + 4)? + x/%;
flenx2) = (x17 + 2x2 + 1)? — 4x2%;
Slenx2) = (x1 +x2+ 3)? —x1 + 2x2;
Sxnxax3) = (x1 + 2x2—x3)% + (x1 + x2)? + (x3—5)%
10. flx1,x2,x3) = (x1— 2x2)? + (x2— 2x3)° + (x3—4)%
11 flxnx2,x3) = (x1— 2x2)° + (62— 2x3)° + (x3— 2x1)° + (x1 — 1),
12, flxn,x2,x3) = (X1 + 2x2 + 4x3)? + (x1 —x2+ 1)? + (x2 + x3— 1)%;

13. fx1,x2) = x1° + 2x7° + xpx2 + 2x1 — x2°;
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14. flx1,x2) = 2x° —x1? + 3xx2 — x1 + 4x2;
15, fixn,x2) =x1° + Sxi° — 8xixz —x1 + 4x2%;
16. flx1,x2) = 10x7? — x> + xix2 + x2%;
17. flenx2) =xi° + xi2 = xpx2 + x1 + x2°
18. flx1,x2) = x1(5/3x17 —x1 — 1) + X2(2%1 + x2);
19. fx1,x2) = x1(=x17 + x1 + 4) + x2(2%1 + x2);
20. f(xr,x2) = Sxi(xi? + x1— 1) + 3x2(x1 + x2);
21, flxnx2) = 2x1(x° + 2x1— 3/2) + 2x2(— x1 + x2);
22, fen,x2) = xi(=xi° + 5x2) + 4x2(1 + 2x2);
23. flxn,x2) = 2x1(2x7° + x1— 1) + 2x2(%1 — x2);
24, fx1,x2) = xi(1 —x1i? + 6x1) — x2(%1 + x2).
4. PemuTh clieAyiolHe 3a0a4d HA yCIOBHBIM MUHHMYM 3aMeHsAsS OrpaHHUCHHE THIA «=» HA
OrpaHHYeHHE THIIA (<.
I (x1+x2— 1)+ (2x1—x2+ 1) > min; x1—x3= 1.
(1 + 2x2— 1) + (x1+x2)° = min; x;+x2=1.
(x1 + 3x2— 6)° + x1 — min; x;—x2 = 0.
(x1—x2 + 1) —x2 > min; 2x; +x2 = 2.
x; +x2 = min; 2x° + x° =4,
2x1 + x2 = min; 2xi° + x%2 = 4.
x1 = min; (x1 +x2)° +x/2 =1,

x1—Xx2 = min; xi° +x° = 1.

O S N S AN

xi2 +x2 - ming xi° +x = 1.

~
S

L xi? + x> ming 2xP° +x? =4.

11. %/ + 2x2° —» min; xi° + x> = 4

12. %% + 2x2° —» min; 2x)° + x = 4.

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

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

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

I16. (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)? + (%1 + x2)° > min; x; + 2x3 =4, x2+ 2x3 = 6.
19. (x1+ 2x2 + 3x3 + 4)2 > min; x; +x2+x3=1, 3x1 + 2x2 + x3 = 0.
20. x1 + 2x2 + 3x3 = min; xi° + 2x2° + x5 = 1.

21. x1—x2+x3 > min; xi° +x° —x3= 1.



22.x1+x2+x3 o>min xi? +x:+x3=1.
23.xP +x2+tx3 > min xP2 + 2+ x3= 1.

24. x1° + x° — min; x; +x2 +x3° = 1.

KonTpoasHbie Bonpocs! K peiiTHHr-KOHTPOJII0 Ne3 |
- |
OnueHka 110 PEHTHHT-KOHTPOIIE0 Ne3 dopMupyeTes [0 HTOraM BEITIOIHEHHS H 3aIl|T JIa-
GopaTopHbIX paboT NpH OTBETE Ha AOTOTHUTENBHEIE BOIPOCHL. TeMbI 1abopaTopHbIX paboT:

- Meron auxoTOMHH.

- Mertoz 3010T0r0 CeueHUs.

- Meron noMaHBIX.

- Meron xacarenbHEIX.

- Metox muoxuTeNneH Jlarpamka.

- I'pangueHTHEIN MeTOJT HAUCKOPEHIIIEro CIIyCKa.
- Meron ycnoBHOro rpagueHTa.

- Merox noKoOpAHHATHOTO CIIyCKA.

- Meron mtpadHBIX QyHKIHIH,

Bonpocs! k 3x3ameny
1. Maremarudeckast TOCTAHOBKA 3aJia4y OnTEMU3aNmK. Kinaccuhuxanus 3a1a4 OITHMH3ALINH,

2. OcCHOBHBEIE OIPEIEICHUS METOJOB ONTHMH3AIMH., [10CTAHOBKA 3alaud ONTHMH3AIUU IS
dyHKIMit ogHOM Nepemennoi. Kiaccnueckuii MeTo.

3. Munumuzaousa  Gyeknouii  ofHOM mepemenHoM. Meroa JelNeHHs OTpe3ka IIOHOIAM
(Juxoromun).

4. Munumusanys GyHKui onHOM nepeMenHoit. CuMMeTpHUHbIe MeToAbL. MeTon Gubonauym.

5. Munumumsanyus QyHKnmi omHo# nepemennod. CHMMETpHUYHBIE MeTOABI. MeETOx 30JI0TOro
CEUEHUS .

6. Munumusanus QyHKIuN ofHOM nepeMeHHoM. JInmieBocTh QyHKimu. OIEHKA KOHCTAHTEI
Jlunmuna.

7. Munnaamusanusa (GyHKoud ofmHOM mepemeHHON. Merox nmoManpix. OmpcaHWe ajrOpUTMA.
YucneHHas peanu3anus MeTo1a JOMAaHEIX. ‘

8. Munumusanus (QyHKImE omHOM mepeMeHHOH. Metoj siomanbiX. Teopema o ¢XOIUMOCTH
METO/a JIOMAHBIX. |

9. Munnmusanusa (yHKOUHE OZHOM mepeMeHHOM. Metoapl mepebopa. MeTopl MacCUBHOTO H
IIOCJIEI0BATENIBHOTO nepebopa. |

10. Bemyknele ¢GyHkimmu ofHOM mnepeMeHHo#t. HeoGxonumoe ¥ OOCTATOYHOE YCIOBHE
BBITYKJIOCTH (KPUTEPHUH BBITYKIIOCTH).

I1. Bemrykible QyHKUME OnHOH mHepeMeHHOH. TeopeMbl O HENPEPHIBHOCTH, IJAAKOCTH M
JIMIIIIEBOCTH BBITYKIIOH ()yHKIIHH, ;

12. Bemnyxisle (pyHKINH OHOHM mepeMeHHOH. Teopema 0 KacaTeabHOM. Crezcrsre| TeOpeMsI 0
KacaTeIbHOH. |

13. Beiryknsle GyHxinm ogHoM nepemMenHoi. TeopeMa 0 MUHUMYME BBITYKIION (yHKIHH.

14, Bemyknele QyHKIHE ofHOM nepemenHo#. CBoifcTBa BEINyKIBIX Gyrkuui, HeoOGxonumMsle u
JOCTATOYHBIC YCIIOBUS BBITYKIOCTH.,

15. MunnmMusanus Gpyskuuii ogHoM nepeMeHHON. MeTox kacatensubix. Onncanue aaropuTMma,
Teopema 0 CX0IMMOCTH METO/Ia KacaTeIbHEIX.

16. ITocTanoBka  337a4yl ONTHMH3aUUK U1 (QYHKIME MHOTHX NepeMeHHBIX.  OCHOBHBIE
ompenenenus. TeopeMe o cyliecTBOBaHHI MUHEMyMa () yHKIIMH MHOTHX TIepeMeHHbIX.




17. Knaccudeckuit | METOJ| peIUeHUs 3aJadyd yCIOBHOM ¥ Oe3yCIOBHOM OITMMM3AIIMM IS

GyHKIMIT MHOTHX IIepeMEHHBIX.

18. Meton MHOMuTeNel Jlarpamia ONTHMU3AIMY (YHKIHHA MHOTHX IIEPEMEHHBIX,

19. Bemmykisie MHOKecTBa. OCHOBHEIE OIPEICIICHHS U CBOMCTBA.

20. Beimykinsle pyHKIIME MHOTHX [IEPEMEHHEIX. TeopeMa 0 MHHHMYME BBITYKIOH (QYHKIMA.
21. Bemykisle QyHKIIME MHOTHX NepeMeHHbIX. Kpureprit BBITYKIOCTH,

22.

23

24.
25.

26.
27.
28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

361

40.

Bemyxiisle QyHKIHE MHOTHX ITEpEMEHHBIX. KpuTepuit onTuMansHOCTH.,

Beurykible QyHKOME MHOTMX IepeMeHHBIX. CBOMCTBA BBIIYKIBIX (BYHKIH MHOTHX
TIEPEMEHHBIX. ‘

ITpoexuys TOUKH Ha MHOXKECTBO.

3agaya BBIIYKJIOTO IIPOrpaMMHPOBAHUS. CennoBas Touka ¢yHKipy = Jlarpamxa.
Heo6xoauMBIi B OCTATOYHBIHM IPU3HAK CEAIOBOM TOUKH.

3azaya BBITYKJIOr0 IPOrpaMMHUpPOBaHU. B3auMOCBsI3h €€ pelieHus ¢ CeUTOBOM TOUKOM.
3azaya BHIYKJI0ro nporpaMmmupoBanus. Teopems! Kyna-Takkepa.

UucsieHHBIE METO[Bl ONTUMH3ALMM (QYHKIME MHOrMX ImepemeHHbix. OOwias uues
IpaJMeHTHBIX MeTOI0B. CriocoOs! BEIOOpA I1ara MeToa.

YuciieHHBIE METO/IBI ONTHMU3ANMH (GYHKIUH MHOTHX NEepeMEHHBIX. ['pagueHTHsf  MeToj
HaWCKOpEHUIIero ciycka. [ 'eoMeTpuieckuii CMbICT.

HuicneHHBIE METOABI ONTUMH3AIMK (GYHKIME MHOTHX NepeMEHHBIX. MeToJ[ MpoeKIuii
rpagueHTa. ['eoMeTpudecKuii CMBICI.

HucnenHple MeTOAbl ONTHMHU3ALUM (GYHKIIUE MHOTHX INEpEeMEHHBIX. MeTOoZ YCIIOBHOTO
rpaguieHTa. ['eoMeTpuuecKuil CMBICI.

YucneHHBIE METO/BI ONTUMHU3AINY QYHKIIMH MHOTHX epeMeHHbIX. MeToa HoioToma.
Yucnennble  METOABI  ONTHMU3AIMH  (QYHKIME  MHOTHX  IepeMeHHBIX.  Merox
IIOKOOPIUHATHOIO CITycKa. TeopeMa 0 CXOJUMOCTH METO/Ia TIOKOOPANHATHOTO CITyCKa.
Huciennbie METOAB! ONTHMHU3AIUH (YHKIUM MHOTHX NEpEeMEHHBIX. MeTox MHOXuTeleH
Jlarpanxa.

YucieHHBIE METOAB! ONTUMH3ALUHM (YHKIMH MHOTHX ME€PEMEHHBIX. Merox 1rpadHBIX
ynkiuit. Onucanue anroputMa.

UHCIIeHHBIE METO/IbI ONTHMH3AIMA (YHKIUH MHOIHX IepeMeHHBIX, CXOAMMOCTh METOA
mrpadHBIX GYHKU L. |
UucneHHbIe METOJB! ONTHMU3ALMY (QYHKIUA MHOTHX TepeMeHHBIX. Meronsl ciyyaiinoro
TIOUCKA. |
YucneHHBle METOABI ONTHMM3AIMH (YHKIHHA MHOTHX TEPEMEHHBIX. OBPHUCTUYECKHUE
MeTojIbl. ['eHeTHYecKre alropuT™bl. KOMIIOHEHTB TEHETUYECKOTO AJITOPUTMA. |
Yncnennele METOABI ONTHMHU3ANMM (QYHKIMH MHOTHX IEPEMEHHBIX. JBPHCTHYECKHE
MeTosl. ['eHeTnyeckue anroput™bl. OnepaTopsl FeHETHYECKOTO aIrOPHTMA.

YuciieHHBIE METO/BI ONTHMHU3AIMU GYHKIWMH MHOTHX IIEPEMEHHBIX. C—)Bﬁncmqecme
meTosl. I'eneTnueckue anroput™sl. Hactpolika mapaMeTpoB reéHeTHYECKOT0 aIropuTMa.

Bomnpocel 1JIst NpOBEPKH CaAMOCTOATEILHOI padoThI
Jaiite onpeenenye yHUMOAAIBHON QYHKIIUH.
Kaxum o6pasom B MeTOAE NMXOTOMHH TapaHTHPYeTCs MONajiaHue TOYKH MAHHUMyMa Uk B
otpesox [ay, by | mpu mobom k > 02
Yem ornngaercsa METOR AUXOTOMUH OT METOJIA 30JI0TOI'0 CEYCHHUS?
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10.
11.
12.

13.

14.

15

17.
18.
19.

20.

21

28.
29.
30.
31
32.

33.
34.

35.

[loyemy B MeTOJI¢ 30/I0TOTO CEUEHHS, HAUMHAS CO BTOPOM MTEpallii, HEOOXOIMMO BBIYHC-
JIATh TOJIBKO OJHH pa3 3HauyeHue GyHkuuu J (u) BMECTO JBYX B METOJIE TUXOTOMUU?

Kaxoli n3 paccMOTPeHHBIX B JIa00paTOpHOU paboTe METONOB CXOMUTCA GBICTPEE M IIOYeMy?
Hatite onpenenenue JIUMIMHATIEBOH (YHKIHIH,

["eomeTpryeckasi HHTEPIPETAIHS JINITIIHIECBOCTH ()YHKIHH,

Byner nu nomannas JMUHUSA, HONyJaeMas IIPH OMOINM METO/a JOMAHHEIX, IIEPECEKaTh rpa-
dux pyaxnyn J (u) U [IOYEMY.

K 1emy mo3KeT npuBecTH 3aHI)KSHHAS OIICHKaA KOHCTaHTh! JIMmmuia u nodemy?

JaiiTe onpeneneHue BRIIYKION QyHKIIHH.

I'eomMeTpryeckas HHTEPIPETALHS BEILYKIOH Gy KM,

Beskas i «mmimunesa» QyHKIUS ABISETCS BBIIYKION, B HA000POT, BCAKAs JIM BHITYKJIAs
(QYHKIUS ABNACTCS WIUMLIHLIERON» U TToYeMy?

u . (u)
Kakum 06pasoM ompemensaercs Touka %+ mocne IIOCTPOCHUSI JIOMaHHOM 8k B METOJIE
KacaTelIbHbIX 7
Halite onpenenenye rpaguenTa GyHKIHH.

. B kakyro cTopoHy Hanpap/ieH BEKTOpP PalHieHTa.
16.

YeM oTmuaeTcss METOL YCIOBHOIO I'PAJIMEHTa OT METOIa HaucKopeiimero cmycka? s ka-
KOro Kjlacca 3a/la4 HCII0NIb3yeTCs METO YCJIOBHOTO rpaiineHTa?

HaiiTe onpesiesieHs BHIIYKIOTO MHOXKECTBA.

JIOKaXkuTe, 4TO OTPE30K SIBJISETCS BBITYKIIBIM MHOMKECTBOM.

Yro Takoe BermoMoraTensbHoe IPUGIIDKEHHE B METO/Ie YCIIOBHOI'O MPAAMEHTA M I Yero OHO
UCIONB3yeTCs?

[loyemy k+1 mpubmmxerue, noxydyaemoe 1o Gopmyse METONA YCIOBHOTO IpajdeHTa, He
BBIXOJUT 3a IIPEJICIIbI BLITYKIIOr0 MHOXecTBa U ?

. OnuimuTe uero MeTo1a IOKOOPAUHATHOTO CITYCKA.
22.
23.
24.
25.
26.
27.

I"eomeTpuuecKuii CMBICI METO/IA IIOKOOPAUHATHOTO CITYCKA,

[IpuBenuTe popmyny nepedopa KOOPAUHATHBIX HANIPABICHHH.

YTo Ha3BIBAIOT yIAYHON HTEparueii?

B kakux ciry4asx BBIIONHAETCS OpoOIeHue mara?

KaxoBo ycnosue cxoauMocTa MeToaa?

Jla¥iTe XapakTepueTUKY METO/a MOKOOPAMHATHOIO CIyCKa B CPABHEHHH C I'PajHeHTHBIMH
METOJIaMHU.

[IpuBenure npeuMylIecTBA U HEAOCTATKYA METOAA IOKOOPIUHATHOIO CITYCKA.

Onumute UAeo Metoa MTpadHEX QyHKIHi.

Hatite onpenencuue mwtpagHoi QyHKIKY.

[Tpuseaute npumepst MTpadHBIX QYHKIHH? |

Kaxum o6paszoMm pemiaercs BeroMorarelbHas 331ada B METOJI€ MTPadHbIX (YHKIMH, Kakoi
crioco0 MpHMEHeH B AanHol paboTe?

KaxoBo ycnoBue cxogumocty MeTona?

Halite xapakTepucTHKY MeToja ITpadHbIX QYHKIMNA B CPABHEHUH C paHEe PacCMOTPEHHBI-
MU METOZaMHU. :

IIpuBemuTe NperMyIeCTBAa U HEAOCTATKHA MeTo1a ITpadHBIX QyHKIIHI.



OBBEM CPC U PACITPEJEJIEHUE 10 BUJIAM YUEBHBIX PABOT B UACAX

Bux CPC KonpuectBo vacos

Pabora ¢ IEKLHOHHBIM MaTEPHAIOM, CaMo-
CTOSTEIIPHOE U3YUYEHHE OTAEIBHBIX TEM JIUC-
UHIUIAHEL; TIOMCK B 0030D JIUTEPATYPHI ¥ DJIEK- 20
TPOHHBIX HCTOYHHKOB; YTEHHE M H3YUeHHE
y4ueOHHKa ¥ y4eOHBIX MOCOOUH,

IToaroToBKa K MPOBEPOYHBEIM paboTam 14

BrlronHenve roManHux 3a1aHuii, HOATOTOB-
Ka K 1a0OpaTOPHBIM 3aHATHIM

20

Hroro 54

7. YYEBHO-METOJUYECKOE 1 HHOOPMALIMOHHOE OBE CHE‘IEHI/IE
JUACITAILIAHEI (MOJIYJIST)

a) OCHOBHAsI JINTepaTypa:

1.

Cecmasnn AW, Uccnenopanue orepanuit 1 MeToapl onmuMmsaniy: yueGHoe mocobue/ Cecia-
BuH AWM., CecnaBuna E.A.— DiexTpoH. TekcToBEle AaHHBIE.— M.: Y4eGHO-METOMMUeCKyil
IeHTp 00 06pa3sOBAHHUIO Ha XKeNEe3HOAOPOXHOM TpaHcnopte, 2015.— 200 c.

ArretkoB A.B. Beenenue B MeTozs! ontuMusanuu: yuebHoe rocobue/ ATT&:TK‘OBj A.B., 3apy-
6un B.C., KanatnukoB A.H.— DJeKTpoH. TeKCTOBBIE NaHHbBIE.~ M.: (DI/IHdHCBI Ui CTAaTUCTHKA,
2014.-272 c. ‘

Meroznsr ontumuzammu: yuebnoe nocobue/ O.A. Bacunwesa [u ap.]— 9I[e:KTp0H. TEKCTOBBIE
maHmbie.— M.: MOCKOBCKHE roCyIapCTBEHHELR CTPOUTENBHEIN yHUBEpcuTeT, I5C ACB, 2014.—
96 c.

MeToap!l onTHMU3AIMK U TEOPUM YIIPABJICHHUSL: METOJIMYECKHE YKa3aHHSI K CaMOCTOATENbHOM
paboTe 1o sucHuILIHAM «VeTob! ONTHMH3AIIIY, «MaTeMaTHuecKie METO/(bI TEOPHH YIPaB-
JNEHUsD» — DIIEKTPOH. TEKCTOBBIE JaHHbIe.— JIunenk: JImenkuil rocyapcTBEHHBIN TeXHHYECKHiT
ynusepcuret, 95C ACB, 2013.— 18 c.

0) monmoNHUTENbHAS JTUTEPATypAa:

1.

Cyxapes A.I'. Kypc MeTon0B onTHMU3aun [DIeKTPOHHELA pecype]: yueGHoe nocobue/ Cy-
xapes A.l'., Tumoxos A.B., ®enopor B.B.— DiiekTpoH. TEKCTOBBIE JAHHBIE.— M <DI/I3MA—
TIIUT, 2011.— 367 c.

Pososa B.H. Meronel ontummsauun [DneKTpoHHbIH pecype]: ydeGHOE IIOCOQ)'HG:/ Po3zosa
B.H., Makcumoa I1.C.— DnexTpoH. TekcToBhle JaHHBIe— M.: Poccuiickuii YHUBEPCHTET
Apyx0s1 Hapomos, 2010.— 112 ¢. ;
[Tantenees A.B. Meroap! ontuMmsanuy [DnekTpoHHbIH pecype]: yuebHOE 110c06He/ ITanTe-
nees A.B., JletoBa T.A.— DnexTpon. TekcToBble Aannsie.— M.: Jloroc, 2011.— 424 c.

B) [IEPHOTUYCCKUEC N3 JaHU ]!

L.

«VH}popManMOHHEIE TEXHOMOTHHY EjXeMecsSdHBIN TeopeTHueckuii u HpI/IKJIaI[HOI/I HayYHO-
rexHuYecKui xKypHai ISSN 1684-6400 IToxamucHoit uanexc 72656 j ‘
Kypuan «busnec-nadopMaTHKay — PELCH3UPYEMBIH MEXIUCIUILTHHAPHEIA HAYy4HBIH XKYp-
Hajl, BblmyckaeMmbit ¢ 2007 roma HanuoHaNBHLIM HCCIEIOBATENBCKHM YHHBEPCUTETOM
«Bsicmas mkona sxonomukm» (HIY BILD). AjJMUHHECTPHPOBAHHME JKyPHANA OCYINECTRIIS-
erca [Ixornoi 6usnec-unpopmarnxkn HUY BIID.

Kypnan «Becrunk Mucruryra sxonomuxu PAH» —

Kypuan «BeCTHHK KOMIIBIOTEPHBIX ¥ HHPOPMAITMOHHBIX TEXHOJIOTHH

Kypran «Bectank MI'Y: sxkonoMuKa»



&

Kypran «BecTiik Poccniickoro 3KoHOMHYECKOTO YHUBEPCHTETA HM. I1IexaHoBay

7. XKypnan «BecTHHK QHHAHCOBOTO YHHBEPCUTETAN
8. XKypuan «Bompockr 5KOHOMUAKYY
9. Kypuan «BeIYHCITUTEIBHBIE TEXHOIOTHIY

B) HHTEPHET-PECYPCHL;

Pecypchl sl NECTaHITMOHHOIO OCBOEHHMA Kypca, pasMeEIeHHBIE Ha  caifTe
Www.cs.visu.ru. |
CoBpeMenHEIe HH()OPMAIMOHHBIC CHCTEMBI [JISl CO3JAHMS ¥ PEATH3AIINN MATeMaTHIECKIX Me-
TOJIOB B 3KOHOMHUKE U (hHHAHCAX: | |
I. Mathcad — riporpammuoe cpecTBo, cpesia /s BLIMONHEHNS Ha KOMITBIOTEPE Pa3HOOBPAsHBIX

MAaTEMaTHYECKHX M TEXHHYECKUX PACUETOB, CHAO)KEHHAs NIPOCTHIM B OCBOEHUM M B paboTe
rpaduyeckuM uHTep(heHcoM, KOTopas IPeIOCTaBIsLeT MONB30BATENO HHCTPYMEHTHI s pa-
Gotsl ¢ popmynamu, duciamu, rpadpukamMu U Tekcramu. B cpene Mathcad JOCTYIIHEI Gotee
COTHH ONIEPATOPOB H JIOTMYECKUX DYHKIUH, IpeIHa3HAYEHHBIX JJIS YHCIEHHOTO U CUMBOJIb-
HOTO PEIICHHA MaTeMaTHYECKUX 3a/1a4 pasIndHol cinoxHocTH (http://www.ptc.com).

2. MatLab — BbICOKOYPOBHEBEII S3BIK ¥ HHTEPAKTUBHAS Cpena JUIs HPOTPaMMHPOBAHES, HHC-
JICHHBIX pacueTOB M BU3yajnu3aluu pe3yibTratoB. C nomombio MATLAB MoxHO aHamu3u-
poBaTh JaHHBIE, pazpa0aThIBaTh AalNTOPHTIMBL, CO3JABaTh MOJEIH U ﬁpHnomeHHﬂ
(http://matlab.ru). |

3. Malpe — oxna u3 HanGoJsee MOMYISPHBIX CHCTEM CHMBOJBHBIX BBIMHCICHHUHN, 06/Ia1a10mIas
MPEBOCXOAHON HayuHo# rpadukoit (http://www.maplesoft.com).

4. Power Sim Constructor, Power Sim Studio — nporpammuoe o6ecredenue Powersim siimo-
4aeT B CceOs  pasnM4HBIE THUNBl HHCTPYMEHTOB HMMTAIIHOHHOTO  MOJIETMPOBAHMS
(http://powersim.ru)

5. Anylogic AnyLogic - HHCTPYMEHT AMUTAIOHHOTO MOIEJINPOBAH U
(http://www.anylogic.ru)

6. BPWin — MOmHBIH HHCTPYMEHT MOJEIUPOBAHMS, pa3pabOTaHHBIH @HpMon Computer
Associates Technologies KOTopHIii HCIONB3yeTes s aHATH3A, JOKYMECHTUPOBAHHS H PEOp-
raHU3alUH CIOXKHBIX Ou3HEc-TporieccoB. Mogens, co3mantas cpeacrsaMu BPwin, mo3ross-
€T 4€TKO AOKYMEHTHPOBATH PA3IUYHBIE ACIIEKTHI AEATENBHOCTH - NEHCTBHS, KOTOpEie HEOD-
XOUMO TIPEIPUHATE, CHOCOOBI HX OCYIIECTBICHUS, TPeOYIOIMECS I 9TOr0 Pecypehl I
ap. (http://www.ca.com).

NurepueT-pecypcrl, 6a3el JaHHBIX, HHHOPMAIMOHHO-CIIPABOYHEIE U IOMCKOBEIEC CHCTEMEI 110

TEMATUKE AUCIUILTHHEL |

1. http://www.exponenta.ru — O6pa3oBaTebHbL MATEMATHYCCKHI TTOPTAIL

2. http://www.kxlab.com - caiit _kx JlaGopaTopuu. OTnpasnas ToUKa II0MCKa HHGOPMAIHH O
HOBEHUINX HAYYHBIX pa3paboTKax B 00/ACTH BRIYMCIUTENILHON MATEMATHKI, ABTOMATH3AIIMK
MOJICTTUPOBaHHUS W POrpaMMHEIX npoaykTax _kx JlaGoparopuu.

3. www.mathhelpplanet.com - HexoMMepUeckuii MaTeMarTHueckuii GopyM, Ha KOTOPOM MOYKHO
IOJIyYUTh KOHCY/IbTAIIMIO M PEATBLHYIO NIOMOINL B PEIICHHH IO NPAKTHYECKH m060My BO-
11IpOCY, CBSI3aHHOMY ¢ MATEMATHKOH 1 MHOTOYHUCIICHHBIMHY €€ IIPHIIOMKEHUAMH.

4. www.csin.ry - OGpa3oBaTeNbHBIA HHTEPHET-IIPOEKT, MOCBAIIEHHEIH computer science u

CMEXHBIM THCHMINIAHAM. MBI QOpPMHPYEM KOMMBIOHUTH JIOJAEH, IPOPECCHOHANLHO 3aHU-
MArOIIUXCS UM JIaXKe MPOCTO MHTEPECYIOIUXCs TaHHOH TemaTtukoit. Taxke Mbl coOupaem
MH()OPMALIHIO, HAIPUMED, PYCCKOS3bIYHEIE KYPCHL 10 HHPOPMATHKE.



5. www.teorver.ru - IToprai, mOCBSIIIEHHBIN TAKUM pa3jenaM MaTeMAaTHKH, KaK reopm BEPO-
ATHOCTEH, MareMaTHyecKas CTaTHCTHKA, TEOPUS MAacCOBOTO OGCIY:KHBaHHS, MaTeMaTqu-
cKas Teopus TenerpaduKa U IPYTEM IPUIOKESHHSIM TEOPHH BEPOATHOCTEH.

6. http://edu.ru - ®enepanpueit nopran "Poccuiickoe o6pazosanue”, HOI[,Z[Cp)I(I/IB‘aeMBII/I ory
['HAN UTT "Undopmuka". Karanor wHTepHET-peCYPCOB 110 IpeAMETaM.

7. http://www.mathtree.ru - JIpeBOBUIHEIM KaTaIOr MATEMATAYECKUX PECYPCOB Cbl{@p)l(I/IT UH-
(opmanmro o kaheapax, mepcoHax, myOnuKanusIx, OuGIHOTEKaX, JKypHAIaX U T. n

8. http:/www.mathnet.rw/ - O6mepoccuiicKuii MaTeMaTHYeCKHH HOpTal, HpelIOCTaBHSIIOHlI/II/I
poccuiicKuM ¥ 3apyOeKHBIM MATEMAaTHKaM Pa3IdYHbIC BO3MOKHOCTH B TIOMCKE UH(POPMAUN

0 MaTeMaTHYeCcKOi Xu3HH B Poccuu. ;

9. htip://algolist. manual.ru - CaifT, HOCBSINEHHBIA aITOPUTMAM M METOAM npofpaMMHpOBa-
HHSL. |

10. hitp://www.ecsocman.edu.ru/ - O6pa3oBaTeIbHbIi TOPTAI - YKOHOMHKA, COLUOIOTHS, Me-
HEIDKMEHT.

11. http://www fea.ru/ - TTopran nadoparopuu "Bbraucinrtensaas MeXaHnKka" GpU3NKOMEXaHAYe-
ckoro ¢axynsreTa CIIOITIY.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHUTIIIMHBI (MO Y JIS)

JIeKIMOHHEIE ayMTOPHM, OCHALIEHHEIE JOCKOH (U1 MeJa WK MapKepa), SKPaHOM I
IPOEKIMOHHBIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM.

Aypatopun JUIs IPOBENECHHS JIAOOPATOPHBIX 3aHSTHM, OCHAIEHHBIE COBPEMEHHBIMHE
ePCOHAIBHBIMH KOMIIBIOTEpaMU, OOBEIVHEHHBIME B JIOKANBHYIO BEIYUCTHTCIBHYIO CETh H
YKOMIUICKTOBAHHLIMH ~ HEOOXONMMBIM ~ CHCTEMHBIM W IIPHKIAJHBIM l'ijOI‘paMMHBIM
obecneueHreM, ayTITOPUH BEIMUCIUTEIBHOTO IIEHTPA.



Pabouas nporpavma TUCIUILIMHEI COCTABICHA B COOTBETCTBUM ¢ TpeboBanusamu OI'OC BO
1o Hanpasitenuio 02.03.02 OyngaMenTaistas uHGOpMATUKA X UHGOPMALMOHHEIE TEeXHOIOTHH.

PabGouyro mporpaMMy coctaBuil LOLEHT kabeaps ®ullM Abpaxun C.H.
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IIporpamma paccMoTpeHa i 0100peHa Ha 3ace[aHul KaQenphl dm%
ITporoxon Nel or 03.09.2018 roga Pt

3asemyrommii Kageapoit Apakensag C.M.
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Pabouast mporpamma paccMoTpeHa 1 of00peHa Ha 3acelaHUM YueOHO-METOIHMUEeCKOH KOMUCCHUH

nanpasienus 02.03.02 OyunaMenTtanpias HHDOPMATHKA U I/II—I(bODMaHH%HHbIC TEeXHOJIOTHH.

[Tpotokos Nel ot 03.09.2018 roxa P
[Ipencenarens KOMHCCHH /L Apaxensn C.M,
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JINCT NEPEYTBEPKJIEHWS
PABOYEI MPOT'PAMMBI JUCHUILINHEI (MO[YJIST)

Pa6oyas nporpamma ogo6pena Ha y4eOHBIH roj

IIporoxon 3acenanus xadenprr Ne oT rozua

3aBenyromuit Kaeapoii

Pa6ouas nporpamma omoOpena Ha yueOHBI rox

IIpoTtokou 3acenanus kademper No oT roja

3aBenyromuit kadeapoit

Pabouas nporpamma ogoGpena na y4eOHBIH roj

IIpoToxoin 3acemanus kadenapnr Ne 0T rozaa

3aBenyrommii kadhenpoit




