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1. IIEJIJH OCBOEHWSI TUCUOUTIIINH LI

LensiMu 0CBOCHHS NUCHHIITAHBL (MOIYyNs) «MeTo/Ibl ONTUMH3AIIHY SBIISIOTCS 03Ha1<0MJIe-
HAE CTYACHTOB, 00y4arommxcs Mo HaupasieHuto «lIpuxiamHas MaTeMaTuka n HHQ)opMan/n\a» c
MCTO/laMu, HaKOIUICHHBIMM B 9TOH Teopuu. [locnenHee ozHawaer, uro CTYASHTHI 110 OKOHT-.[aIII/II/I
Kypca IOJDKHBI BJIAACTE HABBIKAMHE TI0 PEIICHUIO IPHUKIEHBIX SKCTPEMaIbHBIX 3844, l

OnHol 3 XapakTepHBIX 0cOOEHHOCTEH COBPEMEHHOW 9II0XM ABMISETCS Bee BOSpaCTa}OHICG
BHUMaHME K npobiemam ynpapienus. Kax HHKOrja Tpeskse, oIymaeTcs moTpeGHOCTh B HHOIIO-
TBOPHOM 1 O()()EKTHBHOM HCIIONB30BAHUH IIPHPOHBIX GOTATCTB, IEOACKIX pecypeos, Marepuanb-
HBIX I TeXHUYECKUX CPEeCTB. Ha MareMaTuueckoM s3bIke Takue 3amaqu MOryT GBITh C(bOpMyIH/I]’)O'
BAHBL KaK 3a/ia9i OTBICKAHMS SKCTPEMyMa HeKOTopolt GyHKImy winu GpyHKImonana. B pesynb TarTe
paboT MHOTHX MATEMATHKOB 1O HX PEIICHHIO CTAIO BO3MOKHBIM TOBOPHUTEH O TcopHH SKCTpeMaHL~
HBIX 3aJ1ad.

|

3aJ1aun NUCIUTUINHBL ‘

- H3YHUCHHC OCHOBHEIX IPHEMOB ¥ METOJIOB PELICHUS ONTHMHU3ALHMOHHBIX 38144, i

- (hopMmpoBaHHE HABBIKOB IIOCTPOSHNS OITHMU3AIHOHHBIX MOJieIiel, Hanbolee Mmoo OTBEYa-
IOMXX TPeOOBAHMIM OCTABAEHHON 33124, : |

- MBYUCHHC CIIOCOOO0B pean3aliii METO0B ONTHMH3AIINY B BUIC nporpamm uist OBM;

- IpUOGpPETCHUE HABBIKOB [LTAHUPOBAHUS S3KCIEPUMEHTOB 1 00paboTKHU UX PE3YILTATOB.

2. MECTO JUCHHUILJIINHLI B CTPYKTYPE OIIOII BO

JaHnas OUCIMIUTHHA OTHOCHTCS K 6a30B0i uactu OITO]IT. M3yuenue panmnoil guenuniu-

HBI IIPOXOJTUT B 5-M CeMECTpe M GasupyeTcs Ha 3HAHUSX, TPHOGPETEHHbIX CTYJICHTAMU B paMKax
KypCcOB MATCMATHYECKOTO aHaNK3a, anredpel W reoMeTpud, Au(QepeHInaIbHbIX ypaBHeHii,
YHCICHHBIX METOIOB U JIp. ‘
Hannbli Kype obecednBaeT fanbHelInee H3yYSHHE JUCIIATLIN «MaremaTnyeckoe Mo-
Aenupopanuey, «Teophs Urp W MCCIENOBAHIE ONEPALMI» U ABIICTCS GA3OBBIM JUIT Hsyqeﬁm
CIIENHANBHEIX JUCIMILINH,
3HAHMS, NONYYEHHBIC B paMKaX H3y4eHus JaHHOM AMCHMIIIAHEL, MOTYT OBITh IPHMEHe-

HBI JUIS HAIIACAHNS BBITYCKHOM KBaNN(QUKAUOHHOM paGoTEL.

3. KOMIETEHIIMHA OBYYAIOIUETOCSI, ®OPMUPYEMBIE B PE3YJILTATE
OCBOEHUSI JUCHHUITJIMHBI (MOLYJII)
B pesynbrare ocBOSHHS IUCHHMIUMHEL O0YSAOLIICS [ODKCH ORJIANETE CIYIOIHMH KOMIIC-
TEHIUSIMU:

‘ \
- CHOCOBHOCTH HCLIOJIB30BATh 0A30BbIE 3HAHUS CCTCCTBEHHLIX HAYK, MATEMATHUKH U I/IH(IJOpMaTI/H(H s

" 1 Hi-

¢opmatuxoii (OTTK-1).
- C0COGHOCTE IOHMMATE, COBEPIICHCTBOBAT U IPHUMEHATH COBPEMEHHBI MATEeMATHICCKIN ATIa-
pat (11K-2).
B pesynprare 0CBOCHMS NUCLMILTMHBI CTYACHT [OIDKEH JEMOHCTPHUPOBATE OCBoeﬁHe
YKA3aHHBIX KOMIICTEHIHHN 110 JCCKPHITOPAM «3HAHMS, YMEHMS, BIALCHUL), B COOTBETCTRIN
C TCMaTHUICCKMMH MOJYJISIMM IMCLMIIIMHEL, TIPUMEHSTh NOMYUCHHLIC SHANH B HOCTELYI0-
memM o0yueHruH U NPO(eCCHOHANBLHOI IesITe/ILHOCTH !



1) 3vaTh: COBpEMEHHBIN MaTeMAaTUUECKHI anmnapar; COBPEMCHHBIE SI3BIKH I1POrpaMMipoBa-
HUS U A3BIKK 0a3 JAHHBIX, OIICPAllHOHHBIC CHCTEMBI, 3JIEKTPOHHLIE OUOMHOTEKH 1 HEII%GTBI
IIPOTpaMM, CETEBBIE TEXHOIOIHH, : |

2) YMerTb: HCIONB30BATH B HAYYHON M [103HABATENLHON AEATENLHOCTH, a TAKKE B COHI/I:EUH)—
HOH cepe IpodeccuoHanbHbIe HABLIKA paboThl ¢ HH(POPMAITMOHHBIMK U KOMIILIOTE]-
HBIMH TEXHOJIOTUSMU; TPUMCHATH IIUPOKUH CIEKTP METOMOB pasiuunbix obnacrei
HAyKH I8 pa3paboTKH M pealu3alvi UMHTALMOHHBIX MOJEJIeH; npuodpeTarh HOBbLIE
Hay4HBIE U TPO(PECCHOHATIBIBIC 3HAHMS, UCIONB3YsI COBPEMECHHEIE o6§pa303aTenLHI>fle 51
MHGOPMAaITMOHHbIE TEXHOJIOTHH; paspalarbiBaTh MATEMAaTHUCCKHE MOAEIH JUls Tpebye-
MBIX B HMUTALHOHHBIX MOJCJISIX PAaCUETOB; MPUMEHATL B NPOYECCHOHANLHON JIEsSTEIh-
HOCTH COBPEMEHHEIC SI3BIKH ILIPOrPaMMHUPOBAHNs U sI3LIKM 0a3 JanHbIX, Olepalnonbe
CHCTEMBI, JJIEKTPOHHBIC OUOIMOTEKN U TAKETLI IPOrPAMM, CETERBIE TEXHOIOIHH,

3) BunazeTs: HaBBIKaMU pabOTHI ¢ NEPCOHANBHBIM KOMIIBIOTEPOM KaK CPeJICTBOM 00paboTKH
U aHajA3a HHOOPMAIHU; COBPEMEHHBIMU A3LIKAMH LIPOrpaMMHPOBAHUs 1JIsi peann3aiii
AMHUTAIIMOHHBIX MOJEIEH,

4. CTPYKTYPA U COAEPKAHHUE JUCIHUTIJIMHBI (MOIYJIS)
OO6wiast TpyHO0EMKOCTD AUCHHILTUHEL COCTABIISIET 5 3a9eTHRIX exuHuI, 180 9acos,

Bunp! yuebHoit paboTel, BKIIIOUAs
CAMOCTOSTENLHYIO paboTy cTy- ®opmel TekyEro
s JCHTOB O6Bvem yueOHOW | KOHTpOJS yenesa-
Al -8 ¥ TPYJI0EMKOCTH (B 9acax) paboter, emocT
No | Passen (rema) g = o o o C NIPUMEHEHUEM (77Q 1—/60(3/1@4 ce-
3 S 5 = WHTEPaKTUBHBIX mecmpa),
0/n| IMCUWIIMHEL | 3| w e | 2w | E B P ~ :
Ol 8 S| o |84 2A O Q METOIIOR ¢opma MPOMEY- |
= S | 5 E 88 é@ & = (8 wacax / %) © TOYHOM
= = % s é‘ g g8 < E Eﬁ”TOCTﬂL‘I/[H
= RS v (no cemecmpain)

1 | Beencrue B o 1 '
IUCIUIUIVHY. |
IlocranoBka | 5| — 2 - - - 10| - 1 (50%)
jajadu  oI-

THMM3ALINH.

2 | Meronbr mu-

HUMH3aLUM

(I)YHKHWZ 5 :] 12 - 8 - [ 30 - 10 (50%) Peitrunr-kontponn |
OJTHOH mepe- I
MEHHOH. : \ I

3 | Merompi Mu- _ !
HUMH3ALAM
byukumit
MHOIHX Iie-
gi“é;‘;ﬁ;- 5 i 79 i 10 . 50 | - 12 (37%) P(.‘-ﬁI'l'ii-llgh‘;)l-l'l'ﬂ()ﬂI;
BBLLYKJIOTO .
aHannza. OB-

PHCTHYECKHE
METOJIBI.
Bceero S 18 | 36 - 18 - 190 23 (42%) OksameH 36 |

COAEPXKAHUE JUCITUIINHLI



JIEKITUUA
Jexmus 1. Beenenne. Iocranoska 3agaun onrumusanuy. Kiaccnuxanus sanaq MEITGM’XIH“{(-
CKOr'0 TIpOoTrpaMMHUpOBanus (2 gaca). ‘
Jlexmust 2, MeToasr MUHUMHE3AINY QYHKIHN 0JTHO#M mepeMerHon. Knaccuaeckuii meTos, M
TOJBI AUXOTOMHUH, 30JI0TOTO ceUeHus (4 Jaca).

Jlexcwns 3. Meroast MunuMu3atuy QyHkiui ongoll mepemennoit. MeTon nomarsIx (4 uaca),
Jlexkums 4. Meropl MUHMMI3aIUY (GYHKIUHE 0HON epemMerHol, Brinyxiisie Gpynkunu, Meron
KacaTelIbHbIX (4 uaca). |
Jlexnms S, MeTo(bl MUHUMHU3AIUY (YHKITMH MHOTHX IIepeMeHNEIX. [[ocTaHoBKa 3aaun. 3aza-
4a Ha Oe3yc/IOBHBIN skcTpeMyM. Kitaccuueckwuit metos (4 yaca).
Jlexnms 6. MeTo)ipl MUHIMA3AIAH (QYHKIH MHOTHX [IepeMEHHEIX. MeTton MEouTeseit Jla-
rpamka (4 waca).

Jexnus 7. 3agaun BBITYKIOTO IporpammupoBarus, Cenjosas Todka. TeopeMnl KyHa-TaKqua
(4 gaca).

Jlexcnmst 8. Hncnennpie METO/IbI MUHIMU3AIMH QYHKIIMI MHOTHX HepeMeHHBIX. MeTol cityHaii-
HOTO mmoucka. I'panuenTasle MeTo el Meton HetoTona (4 gacos).

Jlexuust 9, YncaeHHBIE METOIBI MUHUMU3AMMH QYHKIIMH MHOTHX IEPEMEHHLIX. Meron H01<oop~
JuHATHOTO crycka. Metox Muosxkuterelt Jlarparka, Meton mrpadubix (yrimuii (4 daca). }
Jlexnus 10, Oppuctuyeckue MeTobL. [eHeTHIecKre AropUT™BL. MyparbUHbIi axroput™ (2
qaca).

JIABOPATOPHBIE 3AHSITHUSI
JlaGopaTtopnas pa6ora Nel. MeToasr MEHEMAZauK (yHKImI 0QHON IEPEMEHHON. Melon ‘zm—
XOTOMHH, METOJ, 30JI0TOTO ceueHus (4 yaca),
Jlaboparopnas paGora Ne3, Merogs! MEHUME3AIME (YHKIME OJHOM nepeMeHHOH. Me rOJl JI0-
MaHbIX (2 gaca).
JlabopaTopnast pabora Ne3. MeTo (1 MEHAMU3AUE (YHKIHH OXHON mepeMernol. MeTos Ka-
caTenbHbIX (2 vaca). ‘
Jlaboparopnast pabora Ned, MeTo 161 MEHHMU3AIMH (QYHKIMH MHOTHX HGpGMUIHBIX ['pajn-
EHTHBIE METOEI (4 uaca).

1

Jlaboparopuast paGora NeS. Uncrennble MeTo 16l MUHMMU3AIME (YHKIUH MHEOTHX HepeMeH
HEIX. METo/1 HOKOOPANHATHOTO CIrycka (2 yaca).

JIabopaTopuas pabora Ne6. Uucennsle METOLI MUHUMU3AIUK (YHKIH MHOIHX TEPeMeH-
HbIX. MeTos inTpadubIxX Gynknuit (4 yaca).

5. OBPA3OBATEJIbHBIE TEXHOJIOI U | |
ALt NOCTYDKECHHUS TTAHUPYEMBIX PE3yJIBTATOB OCBOCHHS AUCIMILINHEL HCIIOJB3YIOTCS! |
Clellyromue o0pa3oBaTeNbHbIC TEXHOIOIHHI!
- HH()OPMAIMOHHO-PA3BUBATOIIIE TEXHOIOT UL
- pasBUBAIOIIKE IIPOOIEMHO-OPUEHTHPOBAHHBIC TEXHOIOTHY;

- JIMYHOCTHO OPHUECHTHUPOBAHHBIC TCXHOJIOTI UM O6y‘I€HI/I}I.

JlabopaTopHrie _
Metone! Jlexmus patop Cp
3AUATHS
Metom IT + n s
PaGora B xomaHze n g




Case-study +
[Ipobnemroe o6yueHne + +
KonrekctrHoe 00yueHne 2t +
ObyueHue Ha ocHOBE

4 + + +
OTIBITA
WupueunyansHoe o6y-

bt 14%: Y % "
yeHue
MexmucninnanHapHoe

o P + - +

o0yueHue
Onepexaroias caMo- 4
cTosITeNnbHas paboTa

B pamkax u3y4eHHs! JUCIMINIHHBI BO3MOXNKHO [PUMEHEHHE MHMPOKO CIEKTPa 06pa3zona-
TCNIHHBIX TeXHOJIOTHH! JCKIMOHHO-CEMUHAPCKAS CHCTeMa 00ydeHus (TpaauiHOHHbIE JeKI[HOH-
HbIE ¥ JTa0OPATOPHBIE 3aHATHS); case-study; METOJl POeKTOB; 00yUenue B MANLIX IPYIITIAX] M-
CTCP-KIIACCHL; [PUMCHEHHE MYJIbTHMENMA TEXHONOrMH (IIPOBeNeHHe JEKIHOHHEIX JaHATHI C
[IPUMCHEHHEM KOMIIBIOTEPHBIX MPE3CHTAIMA U JEMOHCTPAIIHOHHEIX POIMKOB ¢ TIOMOIIBIO TIpo-
exropa wiM OBM); TeXHOJOTHS pPasBUTHA KPHTHYECKOTO MBIIUTEHHS; HH(OPMAHOHHO-
KOMMYHHKAITMOHHbIE TCXHOJOTHH (LIPUMEHEHUE HH(DOPMALMOHHEIX TEXHOIOTHH st MOH!I/ITO-
pHUHTa TCKYLICH yCIIeBAEMOCTH CTYEHTOB ¥ KOHTPOJISI 3HAHMIA). |

6. OLIIEHOYHBIE CPEJACTBA JUISA TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
INPOMEXKYTOUYHOM ATTECTAIIUU 110 UTOTAM OCBOEHMSI JAUCTIU-
ITAHBI U YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSITE I b-

HOH PABOTHI CTYJIEHTOB

TEKYIIMI KOHTPOJIb ,
TexymuM KOHTPOJIEM yCIIEeBAEMOCTH SIBILSICTCS JEHCTBYIONAS B YHUBEPCHTETE cuctema
PEUTHHT-KOHTPOJIS.

Kourposnnble Bonpocs! k peiiruHr-konTposio Nel
1. TlocTpouts MHHEMUSHPYIOIIYIO TTOCHEN0BATENLHOCTS 1St hyHKLMAM J(1) = arctg(u).
— *
2. Haiitu MmEOXecTBO U BCeX TOUEK MUHMMYMA J1Jist by J(U):

J) = |1.¢2' ~11,zr ],

Lu=1.
3. Tycrs dymxims J(uw)=|||u’-1|-1|-1|. HaiiTa Bce noxamsmse MUHHMYMBI JAHHOH QYHKITHYH 1
OTBETHTH Ha BOIIPOC: Ha KAKMX OTPE3KaX OHa SIBJISIETCS YHHMOATLHOM.
4.  Pemwrs: J(u)=sin3(u)+cos3(u) —extr. ue [0; 2n].
1 =
1+ e* u # 0;

5. Pemwuts: J(u) = ’ "> extr, ueR.

0, u=0.

6.  Ilpusectu mipuMep GyHKIMI, yIOBIECTBOPSIONEX YCIOBHIO JIMIIIMNIA, HO HE SBASIOMUXCS
YHUMOZIANBHOH (He MeHee Tpex (yHKIuii). OTBETHTH Ha BONIPOC: YIOBIETBOPSET JH YEIi0-
BrsiM Jlurmmna GyHKims yHuMo/aibHas Ha 0TpesKe. Y TBEPIKICHAE TOKA3ATD.
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20.

24.

25.

2
PaceMOTpeTs 1epBhle MIECTh MAroB METOA JIOMAHKIX 1t GpyHKuud J(u)=||u"-1|-1| Ha o1-
pesxe [-2; 2] upu Vu, e[-2;2].

Haiitn o6acte BeIIYKIIOCTH QYHKIWE J(1) =Sin(u)+sin(2u).

x? —xy+y2)

Peuts: J(u) = (x+y+1)_( —extr. u=(x,y)e E*.

Pemmrs: J(u) =xy*z’ (1-x-2y-3z) > extr, u=(x,y,2) e E°.

3
Pemwurs: J(w)=x—min, uel, U= u:(x,y)eE2 y-x2=0,x20

|
|

|
Pemuts: J(u)=x - extr, uel, U = {u =(x,y)eE*:x"+y' = O} , TJIE p B ¢ HATYpPAJbHBIE

4HUCIIA. |
lpn xaxux a, b u ¢ Qynxuus Juw)=ax’+2bxy+cy’, Oymer BbImykna, BOCHYyTa?
u=(x,y)e E>. ! ‘
Haitru  obmactn  semykmocts — Gyukimit:  Juw) =sin(x+y+z), Ju)= szn(\' +y7+2%),
u=(x,y,z)e E’. s |
[IpusecTr mpuMep KOPPEeKTHO CHOPMYITHPOBAHHON IIPUKIATHON 3a7aun OHTHMHSaI[H‘H c
HaJlMukeM HEe MCHEe JBYX OIpPaHHYeHHMH. YKasaTh K KaKOMY KaACCy W THILY : OTIIOCHTC}I
copMynmpoBaHHas 3a1a4a. |

v \ . 2
Haittn MHOMecTBO U — Beex Touek MHHUMYMa (pyHKIHH J {u):sul[irexp(—u ﬂ Ha

1
YHUBEpCANBHOM MHOXeCTBE U = R'. TlocTpouTh MUHMMHU3HPYIOUIME TTOCIEI0BATENLHOCTH
st J(u), KoTopas CXORUTCS K MHOXKeCTBY U M He CXOIUTCS,

* ‘ \

Haiitu MHOECTBO U — BCEX TOYeK MHUHUMYMa - (1)}‘/}1](“
manJ(u)=1- COS[ﬂ' exp(—z¢2 —In %ﬂ , Ha YHHBEPCATBHOM MHOXeCTBe [ = R1 . MocTpo-

UThL MUHUMU3UPYIOUINE [TOCIIENOBATEIBHOCTH IS J(1), KOTOPask CXOOUTECS K MHO)K@CTB}/
U u He CXOIUTCH.

—

BeisecTr popMmyIty At BHIMUCTIEHHS TTONOXKEHHS TOUEK 30JI0TOT0 CedeHHA OTpesKa [d, b
BbuicnuTts Ha Kakux oTpesxax GyHKIwms J(1) SBISeTCs YHEMOMANBHOM: |

J( =e",J(u)=cos(u),J(u) = sh(u) .

BorsenuTs Ha kakux oTpeskax GyHKUUS J(u) AByseTcs YHEMOIAIBHOMN:

J(W) = au’ +bu+c,J(u) = \/M,J(If) =e™, J(u)=sin(w), J(u) = ch(u).

Ouenuts noctosmuyro Jummuua L g Gynkmwn J(u) = —u + 2u* + S5u—2 ua 0Tpe3Ke |-
2, 3].
Onenute nocrosmuyio Jlummuma L s gynkuun J (w) = =20’ +6u* —u+10 ua orpeske |-
2, 3}

Haiiti rnoGasbuetii Munumym (ynxuas J o METOJLy mocienoBaTe/bnoro nepebopa Juis

Gynxwan Ju) J(u) =—u’ +2u* +5u—2 ua orpeske [-2, 3].

Hatitn rmoGansubii MuraMyM Gyakimn J 10 METOLY MOCHE0BATE/LIOTO repebopa Juts

dymicn J (1) =20 + 6u® —u+10 ua orpeske [-2, 3].

Hatiti touky maxcumyma (yrxman (f(x) = max ) f(x) = 2x, +4x, —x - 2x; mpu orpa-
X +2%, 58

HHYEHHSIX B¢
2x=xy =12



26.

27.

28.

29.

Halitu Touxy maxcmvyma dynxmuu (f(x) — max ) f(x) =x, +4x, +xx, —2x) — 2% 11pu
X, +2x, €12
OTpaHHYEHHSAX :
3x +x, <15
Hatitu Touxy mMaxcumyma dyukuuu ( f(x) = max ) f(x) = —x —x; + X, +8x, 1pu orpaiu-
1]+ &, =¥
YEHHAX
X, <35
Haittu Touky makcmvyma ynkmum ( f(x) — max ) f(x) =—2x, +8x, —x’ —xJ upu orpa-
X +2x, <12
HUYEHHAX .
=X +x,28

Haiitu Touxy maxcumyma dymxiue (f(x) — max) f(x) =(x, —3)2 +(x, —4)2 TIPH OI'Pit-
3x,+2x,27

HUYCHHSX .
10x, —x, <8

KoHTpo/bHBIE BONPOCHI K peHTHHI-KOHTPOJII0 No2

1. Haifty BCE TOMKH JIOKATBHOTO G3yCIOBHOIO MEHIMYMA Y CIIEAYIOIUX (JyHKIIHIA.

1 flonxy) = (k1 +x2—1)° +x;— 2x5;

fenxz) = (k1 —x2+ 1) + () +x2— 1)%;

Flenxs) = (ef +x2+ 27 —x/%

foenxs) = (k1= 2x° + 1)? + xp;

foenxy) = (xf +x2 + D2 +x7 —x

Fenxs) = (= x + 4 + x%

Fenxs) = (xr° + 2y + 1)? — dx;

Jex2) = (es + x2+ 3)° —x; + 2xy

Slenxaxs) = (21 + 2% = x9) + (or + %) + (e3— 5)%;

10. flenxaxs) = (k1= 2x2)° + (o2 — 2x3)° + (k35— 4)°;

11, flenxaxs) = (1= 2x)° + (2= 2x3)° + (x5 — 2x)7 + (v, = 1%
12. fexaxs) = (e + 22 + 4x3)” + (e —x2 + 12 + (32 + x3— 1),

13. f(x1,)C2) =XJ3 + ZXJ2 + x5x; + 2x; —JCQQ,'

e o NS R N

14. flx;,x3) = ZX13 —JC]2 + 3xx—x; + 4.XI22,'
15, f(x;,xg) =X13 =+ 5)C]2—8X1XQ—X1 + 4.7C22,'

16, flexg) = 10x] —xp° + xxp + x5

17. flxg,xy) = x13 £ JC12 — XXz tx; + x22f

18, flxn,xy) = x1(5/3x7 —x1— 1) + x2(2x; + x3);

19, flnxs) = x1(= X712 + x5 + 4) + x2(2x) + x3);

20. flxnxy) = Sxi(xi’ + x1— 1) + 3xa(x; + x2);
21, flxpxy) = ZJC]()C]2 + 2x;—-3/2) + 2x(-x; + X2);



22, flx1xy) = x1(=x° + Sxz) + dxo(x1 + 2x3);
23. flxnxa) = 2x1(2x° + x; — 1)+ 2x5(x; — x3),
24. flxnxg) = x1(1 = x7° + 6x1) — x2(x1 + X2).
2. Pemuts cnenyromue 3a1a4y Ha YCIOBHBIA MUHAMYM.
1. (x; +x2—])2 + (2% —x; + ])2 — min; x;—x; = 1.
(x; + 2x;— 1)2 + (x]+x2)2 —= min; x;+x; = 1.
(x; + 3x,— 6)2 +x; > min x;—x; = 0.
(1 —x2+ 1)? —x3 > min; 2x) +x; = 2.
x; +x; = min; 2x12 + x22 =4,
2x; + x; = min; 2x12 + x22 =4.

x; > min; (x1 +x2)° +x° =L

Lo N S W A WM

X7 —X2 = min; x12 + x22 =/
9, x12 + Xy = min; x12 + x22 =/
10. x12 + x22 — min; 2x12 + x22 =4,
11 x12 + 2x22 — min; x12 + x22 =4
12. %7 + 2% > min; 2x7° +x° = 4.
13. (x;—x; +X3—])2+x22 —>min; x;+x;+x3=1.
14. (x; —2)62)2 + (x; + X3)29 min, x; +x; +x3=1.
15, (x;+x)+x3— J)2+(x1 —x2)? > min; x; +x—x3=1
16. (x; —x3)° + (x; + x3)° > min; x; + x5 = 4,
17. (x;j—x + x5+ ])2 —>min, x;+tx:+tx3=1, x5 —x;—x3=2.
18. (x; + x3)2 + (x; + xg)2 —>min; x;+ 2x3 =4, x; + 2x3 = 6.
19. (x; + 2x; + 3x3 + 4)2 >min, x;+x;+x3=1,3x;+2x; +x3=0,
20. x; + 2%y + 3x3 = min; x12 + 2x22 + X32 =]
21 x;1—x; + x3 = min; sz '|‘JC22—JC3 =],
22. x; + x3 + x3 = min; x12 +xy+x3=1.
23. XJ2 + X2 + x3 > min,; x;z + 2x; +x3=1,
24. x12 + xg2 —>min, x; +x3 + x32 =],
3. Haiitn BCE TOUKHU JIOKATBHOTO yCIOBHOTO MHHUMYMA y CIeAYIOmuX GyHKIHE Ipi HAIAUMK
orpanu4enus x>0,
1. flxxz) = (%) +x3— ])2 + x5 — 2%,
20 fenxg) = (e —xz+ 1P+ (e +xo— 1)
30 flenxy) = (e +x+ 27 —x/%

4. flenxy) = (1= 2x7 + 1) +x;



50 flenxy) = (6 +x7 + 12 +x72 —x?
6. flepxz) = (crf —x + 4% + x
7. foenxg) = (ff + 2%+ 1) — 4’
8 fxnxz) = (x; +x3+ 3 —x; + 2xy;
9. flxnxaxsy) = (vr + 2u2—x3 + (1 + x2)° + (x5 5)%
10. fler,xax3) = (61— 2x3)° + (xz— 2x3)° + (x5 — 4)%;
11 flenxaxs) = (51— 2x3)° + (k2= 2x3)7 + (xs— 2x))° + (1 = )%
12, flx,x2x3) = (x1 + 2x;3 + 4x3)° + (1 —x2+ 17 + (3 + x5 1)%
13, fexz) = x7° + 2x7° + xpp + 2x; — x5
14, flx1xy) = 2x7° —x)2 + 3xixy—x; + 4x)°
15, flx1xy) = x7° + Sx/° — 8xxz—x; + 4x,°
I6. flx1,x2) = 10x° —x;° + x 35 + x,°;
17. fferx2) = x° + x/° = x5 + %7 + x5
18, flxrx2) = x1(5/3%) —x1— 1) + x2(2x; + x);
19, fx1.x2) = x1(~x7° + % + 4) + x2(2x; + x3);
20. fler,x2) = Sx1(xi + x1— 1) + 3x5(x; + x2);
21 fixr,x2) = 210517 + 2x) = 3/2) + 2xa(=x1 + x2);
22. flxix2) = x1(=x1° + Sx3) + 4xa0e, + 2x);
23. flxr,x2) = 2% (2%, + xp = 1) + 2xa(v) - x2);
24. fxnxy) = xp(1 —x° + 6x1) — X2(x; + x3).
4. PeliTb ciie/ylome 3374 Ha YCIOBHLI MHHUMYM 3aMCHSS OTPaHWYUEHUE THIIA «=» i
OrpaHHYCHHUE THUIIA «SH,
L (e +x—1)7° + (21 —x2 + 1)° - min x, —-x;=1
(Oc1+ 20— 1) + (x+x2)% — miny x;+ % = 1.
(1 + 3%3— 6)° + x; — min; x1—x;=0.
(x;—x>+ ])2—)C2 = min; 2x; + x; =2,

. X1+t Xx; > min; 2x12 + x22 =4,

2

3

4

S

. 2 2 _
6. 2x;+x; > min; 2x° +x°y =4,
7. x; = min, (x; + x2)2 + x12 =]

.2 2 _

8. Xx;—x; »min x;° +x5° =1

9 x12 + x; = min; x12 erg2 =]
10. x12 + xgz — min; 2x)° + x22 =4,
11. x12 + 2x22 — min, x12 +xz2 =4

12 x12 + 2x22 — min; 2x12 -+ xz2 =4,

13. (x;—x; +x3—1)2+x2g —>min; x; +x; +x3=1.



14, (x; —2x2)2 + (xy + x3)7 > min; x; +x;+ x5 = 1.

15 (x;+ x5+ x3— ])2+(x1 —xg)2 > min; X; +x;—x3 = 1.

16. (x; —x2)2 + (x; + X3)2 —>min, x; + x3 =4.

17 (x;—xy+x3 + ])2 —min; x; txo T x3=1, x; —x—x3=2.

18, (XJ + X3)2 + (XJ + X2)2 —>min; x;+ 2x3 =4, x5+ 2x3 = 6.

19. (x; + 2xp+ 3x3+ 47 > miny x; + x5 ¥ x3= 1, 3% + x5 + x5 = 0,
20. x; + 2x; + 3x3 = min; x12 + 2x22 + X32 = /.

21 x;—xy +x3 > min; x° v xi —x5= 1.

22 x; + x3 + x3 > min; XJ2 +xy+x3=1.

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

24, x12 + x22 — min, x; +x; + x32 = .

Konrponsunie Bonpockt K peiiTHar-kourpomo Ne3

Onenka 1o pedTrHr-xouTpoII0 No3 hopMHUpyeTest 110 HTOTraM BBITIOTHEHMS U 3aI1(HT Jf
OopaTopHBIX paboT IPU OTBETE HA JOTONHHUTEIBHBIE BOIPOCH. TeMbl 1a60paTopHBIX p'1601 ;|
- Meroj InX0TOMUH,
- MeTo)[ 30710TOr0 CeUeHUS.
- MeroJi TOMaHEIX.
- Mero/1 kacaTeIBHBIX.
- Merox MEOMN)HUTEINCH Jlarpamka.
- I'pagueHTHBIN METON HAUCKOPEHIIErO CITYCKA.
- Mertox ycnoBHOTO IrpajiuenTa.
- MeTox TOKOOpINHATHOTO CITyCKa.
- Meron mrrpadHbIx GyHKIMIH.

Bonpocs! k 3k3ameHy
MaremaTuueckas IO0CTaHOBKA 3a/1a4u onTUMu3army. Kiaccuuranus 3189 OnTHM A3aITHHA.

OcCHOBHEIC OIpesieIeHUST METONOB ONTHMHU3AIMK, IloCTaHOBKA  3afayyd ONTHMHBAIMH
GyrKInit ogHoM nepemennoit. Ioracendeckuit MeToyI. |
MunvMusanus QyHKUHH OJTHOU TTepeMeHHON. MeTon nertenus oTpeska momoiam (JIuxoromu
Munumuzanus Gysxuuii ojHol nepemenHol. CuMMeTprYHbIe MeTonEL Metox dubonauun.
Murnmuszanms Qynknuit ogHoi nepemerHod. CUMMETPUUYHBIE METOMBL MF‘TO)_I 307107
CeUeHUs.

Mutumusanus Qyekiui onHol TepemeHHOU. Jlummesocts (yHkimu. Onerka KOHCTA
Jlummmia,

Munnmusaiusn  Gynkuuil ool mepeMeHHOH. Merton nomanbix. OnUcanyue AnropuT
Hucnennas peamw3arius METOAA JIOMAHBIX.
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Munnmuszanus QyHKIME 0THOI epeMenHoM, Meton noManbix. Teopema o cXOIIMOCTH MET

JIOMAHBIX.

IOCHICOOBATCIILHOTO nepe6opa.

)

Bemykneie ynxime onHol nepemMennoi. HeoGxomuMoe 1 OCTATOUHOE YCIOBHE BBITYKIIO

(kpuTepuil BEITIYKIOCTH).

olla

|
Mumnvmmsanus GyEknuil oxHOM nepemeHHO. MeTomab nepedopa. MeTop! HaccHBHor¢ 51
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Brirykiiele  QyHKIUM ORHON IepeMeHHON. TeopeMbl O HENPEPBIBHOCTH, [MAIAKOCTH 1
JIMIIIECBOCTY BITYKJIOW QYHKITHH,
Brimyxible QyHKIUE oxuol mepemeHHOM. Teopema o KacaTenbHOI. CriefcTsue reopeMu 0
KacaTeJIbHOMH, ‘

Bruryknbie Qpynkuum ool nepemertoit. Teopema o MUEMMYME BBIITYKIIOH (YHKIHN.

Bemyknpie ¢ynkiuu omuoll nepementoil. CBOMCTBA BBITYKIIBIX (DYHKLIMHA, Heobxomumeie u
JOCTATOYHBIE YCIIOBUSI BHITYKIIOCTH. |
Munnvusarus  Gyskimit oxHoll HepemenHo#. Meroy KacatenbbX. ONIMCAHHE ATTOPHTMA.
Teopema 0 cXOMMOCTH METOa KACATEBHEIX,
locranopka  samauu onTHMmsamuu Uit QYRKIME  MHOTHX —IEpeMEHHBLIX.  OCHOBHBIC
onpezencuud. TeopeMbl 0 CyIMecTBOBAHUN MIUHUMYMa () YHKITHH MHOTHX II€PEMEHHBLX.
Knaccndecknlf MeTOJT peleHus 3a1aqu yCIOBHONW U 6e3yCI0BHON ONTHMU3AIIME JUlst ynxiuii
MHOT'HX [I€PEMCHHBIX.

Meron muoxuTeneit Jlarpamka ontumusanuu GyHKIIH MHOTHX IepPEeMEHHBIX.

Brmykisie MEOMKecTBA. OCHOBHBIC OIPEAEIEH U CBOMCTRA.

Bemykible QynKime MHOrEX epeMeHHbIX. Teopema 0 MUHEMYME BBENTYKION (hYHKIHH.
Beinyknbie yHKI MHOTHX HepeMeHHbIX. KpuTepuit BRUTYKIOCTH.

Brunyxisie QyHKIng MHOTHX MepeMeHHbIX. KpuTepuii onTHMaibHOCTH, |
Beurykible  GynkuEm MHOrMX —IlepeMeHHbIX. CBOWCTBA BLINYKALIX — (YHKLHE MHOTHX
INEPEMEHHBIX.

[Ipoexnust TOYKHM HA MHOXKECTBO.

3anaua BeUTYKIIOTO TIporpammuposasnst. CeasioBas Touxa Qynkipn Jlarpamka. Heooxognm 8¥
¥ TOCTATOYHBIH NPU3HAK CEIUIOBOM TOUKY,

3a/1a4a BBIIYKIIOrO MPOTPaAMMUPOBAHHS, B3auMOCBA3E €& PElIeHns ¢ CeMIOBO TOUKOIT.

3ajia4a BRITKIIOro IiporpaMmuposanus. Teopemsr Kyna-Takkepa.

UHCICHHBIE METOMBI ONTHMU3AIMY PYHKIMA MHOTHX nepeMeHHbIX, OOMas uues rpajueHTHbIX
MeTon0B. Cr1ocoOB! BEIGOPA 1i1ara MeTo1a. 1
Hucnennple MeTOJBI ONTHMHU3ANMHA (QYHKIIUH MHOTHX IIEPEMEHHEIX. IpamaenTurit  Meron
HaMCKOPEHIIEro CIycka. ['eOMeTpuUIeckuii CMEICIL,
Hucnennple METOAR! ONTUMEBAIME  (GYHKIME MHOIMX IepeMeHHBIX. MeTton | TPOCKIIHit
rpajuenta. ['eoMeTpuyecKiil cMbICI. |
HucieHHbIE - METONBI  ONTUMHU3AIMK  QYHKIMH MHOIMX IEpeMeHHbIX. METoJ | yCIOBHOro
rpaJlueHTa. | ' eOMEeTpUYICCKIi CMBICIT, |
HucnenHele METOIBI ONTUMU3ANUE (YHKITHI MHOIHX epeMeHHEIX. MeToj Herorora,
HuceHHBIe METONBI ONTUMU3AINK (HYHKIUHE MHOIMX NEpeMEHHBIX. MeTo 110KOOPAHHATHOIO
ciycka, Teopema 0 CXOJMMOCTH METO/a HOKOOPARHATHOTO CIIYCKA.
UuclieHHbIe METOAEI ONTHMU3ALUK (QYHKIMI MHOIMX IIepeMEeNHLIX. Merto MHOMUTENEH
Jlarpamxa.
UHCICHHEBIE METOABI ONTUMM3AUMM  YHKIMH MHOIMX IEepeMeHHRIX. Metoa mTpadiblx
(Qynsxumit. Onncanue ajropurMa.
Hucnenneple METOJBI ONTHMHU3AIMK (QYHKIMH MHOTHX IIEpEMEHHDIX. CXO,ZIMM()CTB METo/Ia
ITpadHBIX PYHKIUHN.
QucneHnbie METO/(BI ONTHMH3ANNY (YHKIHH MHOTHX IepPeMEHHEIX. METoJsl CIyHaiHOTo

IIOMCKA. ‘ |

YuclIeHHEIE MCTOJBbI OIITHMHU3AIIUU (byHKI_[I/H/[ MHOTUX TIEPEMECHHEBIX. )BpHCTH‘ItCKI/IC MGTO}Ibl
['eneTuueckue aJI'OPUTMEI. KoMIIOHEHTEI T€HETHYECKOr0 AJITOpHUTMA.



Yucienunie MCTOABI OIITHMH3AUN (bYHKHI/II/I MHOTHX INCPEMCHHBIX. DBpI/IC’U/ILICCKI/IL ]\I@F?ILBI

lenernyeckne anroput™el. OnepaTopsl TEHETHYECKOTO alTOPHTMA. |

Yncnennsre MCTOIBI OIITHMM3ANIUN q)yHKHHH MHOTUX ICPEMCHHBIX. ngI’ICTI/IIIGCKHC MGTQ,IIB].

[‘eHeTHUeCcKue AJITOPUTMEI. HaCTpOfIKa apaMeTpoB I'CHCTUYICCKOTO aJITOPUTMA.
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10.

11

13.

14.
15.
16.

17.
I8.
19.

20.

21

28

33.

Bonpocer J1st IpoBepKH caMOCTONTE/IbIION PAGOTEHI
Jlaiite onpejienenne YHUMOJATLHON ()YHKIIHY,
Kakum 00pazom B MeToJie JIMXOTOMUM TapaHTHPYeTCsl HONafaHie TOUKA MUHAMYMa Us* B

0Tpesok |ay , by | upu mobom k > 07
ks Yk

Yem oTianyaeTcst METOJ JUXOTOMHUU OT METOA 30JI0TOT'O CCUEHMSI?
Hor{eMy B MCTOAC 30JIOTOTO CEYCHUSI, HAUNHAI CO BTOpOH uTepanuy, HGO6XOI[HMO BI)IHHC—

JIATH TOJILKO OJMH pa3 3HaueHue GpyHKkuun J ( ) BMECTO JIBYX B METOLE THXOTOMIN?
Kakoll 13 paccMOTPEHHBIX B TaG0paTOPHOI paGoTe METOIOB CXOIUTCS GLICTPEE I noqemv“)
Jla¥ite orpeliesieHue JINMMUIEBO PyHKIMH, |
['eoMeTpryecKas HHTEPIPETALHS IUIIINIEBOCTH ()YHKITHH. ;

bymer i sioMaHHas munus, TONyYaeMas IpH IOMOIIM METOMA JOMAHHKIX, HepPeCeKaTh Ipa-
by dynxmaun J ( ) U [TOYEMY.

K uemy MOXKeT IpHBECTH 3aHIKEHas OLEHKA KOHCTAHTEI JIMIIIIHTA 1 TTOueMY?
JlaiiTe onpeneneHye BEITYKION (QyHKIUHY.

. 'eomeTpuaeckas nHTEpIpeTanus BEILYKION (hYHKIINH.
12.

Besikas oun UM mMUIeBad» (1)yHKL[I/I}I SIBJISAACTCA BI)IHyKJ'[OI/I % HaO60pOT BCaKas HI’I BI)IH)’KIIEIH
(l)y}IKHI/IH ABJISICTCSL «MHIIIITHLEROU) U HO‘-I(‘Myo !

Kaxum o06pazom omnpezessieTcs Touxa U+ moce IIOCTPOEHUS JIOMaHH O’ gk( ) B MCTOJIC
KacaTeIbHLIX?

JlaiiTe onpesienenne rpaguenTa ()yHKIUH.

B kakyio cropoHy HalpaslieH BEKTOp IPaiUeHTA. |
HUem oTamuaeTcs METOA YCIOBHOTO I'PafHeHTa OT METOMa Hauckopeiero crrycxa? s ka-
KOro Kjacca 3aj1a4 HCIONIb3yeTCAd METO YCIOBHOTO IPaHEHTA?

HaiiTe onpe ieNieHns BLILYKIOTO MHOYKECTRA.

JokaknTe, 9TO OTPE3OK SBILIETCS BEITYKILIM MHOMKECTBOM.

Yo Taxkoe BCIOMOraTenbHoe IpUBIMIKEHNAE B METOJIE YCJIOBHOTO IpaJIMeHTa U Il Yero OHO
UCIIONL3YETCS? |
[Touemy k+1 mpubnmxenue, momydaeMoe o (bopmyite MeTOA YCIOBHOIO Fp‘l,Z[I'IGHIa He
BBIXOJUT 3a IPeIENBl BBITYKIOT0 MHOXKeCcTBa [ ?

. Onuirare ¥ METoa IIOKOOPINHATHOTO CIYCKA.
22,
23.
24.
25.
26.
27.

I'eomeTpryecknii CMBICT METOZA TIOKOOPIMHATHOTO CITYCKA.

[Ipusenure Gopmyny nepeGopa KOOPAHMHATHEIX HATPARIICHHIL.

Yro Ha3bIBAIOT yauHOM HTepanuei?

B xakux cny4asx BBIIONHsETCS qpobiieHUe mara?

KaxoBo ycmoBue cxoguMocT MeTona? |
JlaiiTe XapaKTepuCTHKY METOja HOKOOPAMHATHOTO CIIYCKAa B CPABHEHUH C rpagueHTHEIMH
METOIaMU.

. lIpuBe/uTe npenMymecTBa 1 HENOCTATKH METOAA TTOKOOPIHHATHOTO CcIIycKa.
29.
30.
31.
32.

Onunmre uaero MeTo/1a mrpadHpIX GYHKIHH.

Haiite ompeenerne mrpahuon QyHKIHH.

[IpuBenure NPUMEPEI IITPAPHBIX (HYHKITHA?

Kaxun 00pasom permaercst BComorareapHas sanada b Merojie mrpadyublx GpyHKimi, kako
crrocod NpUMEHEH B JaHHON paboTe?

Kaxoso ycnoBre cxonumoctu MeTona?



34. JlaiiTe XapakTepuCTUKY METOAA INTPaQHBIX (YHKIMH B CpaBHEHUH ¢ panee pPaccMOTPEIHb]-
MH METOJIAMH,
35. IlpuBenuTe MPEHMYINECTBA U HEJJOCTATKH METOA WTpapHBIX (YHKIW,

OBBEM CPC U PACTIPEJIEJIEHUE 110 BUJIAM YUEBHbLIX PABOT B YACAX

Bup CPC Koyuectso vacoy |

PaBora ¢ JIeKIMONHEIM MaTepHaIOM, CaMo-
CTOSITEIIBHOE U3YYCHNE OTICILHELIX TEM JHC-
LUIUTAHBL; IIOUCK U 0030p JTUTEPATypEl U DJICK- 30
TPOHHBIX UCTOUHHKOB; YTEHHE U M3yUCHUE
y4eOHHKa U yueOHBIX TOCOOHUT.

Hoaroroeka k mpoBepoyHBIM paboTam 20

Brinonsenye joMaIiHux 3aaHuii, 10 r0TOB- 40
Ka K 7a00PaTOPHBIM 3aHATHIM

HUroro 90

7. YYEBHO-METOJIUMYECKOE U HHO®OPMAITMOHHOE OBECITEYEHNE
JACHUIIJIAHBI (MOLY JI5I)

4) OCHOBHAS JIUTEpaTypa:

. Merompl onTHMH3ALUKE U TEOPUH YIIPABICHUS! METOAHYECKHE YKA3AHHA K CaMOCTOSTENLHOI
pabore 1o quenummuaM «MeTobl O THMH3ALIMMY, «MaTeMaTHIeCKue MCTO/b! TEO PHM YITpaB-
JISHHSD) — DNEKTPOH. TEKCTOBbIE JanHbe.~ Jlumenk: Jlunenxuii rocyaperBer bl TexHHeckii
yuusepeuret, 95C ACB, 2013.— 18 ¢.

2. Cecnasun AWM. Uccnenopanne onepanii i MeToIBl ONTHME3aimK: yuebnoe nocobue/ Cecra-
suH AWM., Cecnapnna E.A— DNEeKTPOH. TEKCTOBLIC Aaliibsic.— M.: Yuebno-MeTouaeckuii
IenTp no 00pasoBaHMIO Ha KENE3HOAOPOIKHOM Tparncnopte, 2015.- 200 c.

L]

Kasanckas O.B. Mojienu u MeToibl ONTHMU3ALNHY, [paktukym: yuebroe nocobue/ Kasanckas
O.B., 10n C.I., Anbcosa O.K.— B0eKTpoH. TEKCTOBBIE MAHHBIE.— Hosocubupek: HosocnGup-
CKUH roCy/lapCTBEH LI TexHuuecknii ynusepeunter, 2012.— 204 c.

4. Atrerxos A.B. Beenenue B MeTOME onruMusanuu: yaebnoe nocobue/ Arrerxos A.B., 3a py-
oun B.C., Kanatnukos A.H.— ODJIIEKTPOH. TEKCTOBBIE JAHHBIC—~ M.: MDUHAHCH H CTATHCTHKA.
2014.-272 c.

3. Meroasr ontummsanuu: yuebnoe rocobue/ O.A. Bacuinera [ Ap.].— DAEKTPoH. TeKCTOBLIE
nanuble.— M.: MoCKoBCKuiT rOCy1apeTBEHHBL CTPOUTEIBHBII yausepeurer, ObC ACB, 2014 .~
96 c.

0) mononuuTenEHAS ATEPATYpa;

I.- Cyxapes A.I'. Kypc MeTonios ontavusanyiu [DnekrpoHHbI pecype]: yuebnoe nocobue/ Cy-

xapes A.I',, Tumoxos A.B., ®enopos B.B .~ Dnexrpon. texcrosbie ganmsie— M.: GHU3IMA-

TJINT, 2011.—367 c.

Pososa B.H. Meronsl onrumusaum [ Dnexrponnbiii pecype]: yuebnoe nocobGue/ Pozona

B.H., Makcumora W.C.— Dyexrpon. Texcrosbie aammbie— M.: Pocemiickiii YHUBEPCHTET

Apyx6el Haposos, 2010.— 112 ¢,

b

3. Ianrenees A.B. MeTobl onTHMH3AIAN [Dnextponusrii pecype]: yuebioe rocobue/ Ilamre-
sees A.B., Jleroa T.A.— DnexTpon. Tekctosbie ganubie.— M.: Jloroc, 2011.— 424 ¢.

B) IIEPUOONYICCKHUE U3 TaHKUA:



. «Mudopmannonnsie Texsomorumy ExeMecsdHbIii TEOPETHYCCKUY W IIPHKIAHOMN HAYHIIO-
TeXHUYCCKUH xypHar ISSN 1684-6400 IommucHo nrnexe 72656

2, AKypnan «buznec-undopmaTiray — PCLUCH3MPYEMBIH MEXKIMCIMILIMHAPHBIE HAyqHBIH oKy -

Hall, BbiMycKaeMbld ¢ 2007 roga HanuomansHBIM HCCIIEROBATENbCKIM }/I{I/IlgepCHTelTOM

«Beorcrag mxona sxomomuxmy (HAY BIIID). Anmunnctpuposalie xypiaia OCYLIECTRIIs -

ercst [lkomnol 6usnec-unpopmarrka HAY BIIID.

Kypman «Becruuk Uucruryra skonomukn PAHy —

Kypran «BecTHEK KOMIIBIOTEPHEIX B HH(OPMAINHOHHBIX TEXHOIOI MY

Kypran «Becrrux MI'Y: skoHOMHAKAY

Kypran «Becrnuk Poccuifckoro 3K0HOMHYECKOro yHuBepcuTera UM, [Inexamonan
Kypran «Bectruk Gunancororo yausepcureray

Kypnai «Bompocsl 5KOHOMUK

Kypnan «Brraucnurensusie TeXHOIOM MM

XN AW

B) HHTEPHET-PECYPCHI;
Pecypesl s IMCTAHIMOHHOTO  OCBOCHMS Kypca, pasMelleHHble Ha ¢
WWW.cs.vilsu.ru. ‘

e

an
x
CoBpemenHbIe HH(OPMAITMOHHBIE CHCTEMBI JUTS CO3TAHMIS U peannzanuu MaTeMa'[‘I{LIeéKHx ME-
TOJIOB B 9KOHOMHUKE U (pHHAHCAX: | !
I.- Mathcad — nporpaMmHoe cpencTBo, cpe/ia IS BhIIOMHEHNA Ha KOMTIBIOTEPE pa31—1006p6t3}%U>IX
MATCMATHHECKIX M TCXHUYECKHX PACYUETOB, CHAGXKEHNAS ITPOCTEIM B OCBOCHHH U B pafoTe

rpapudeckum mHTEphEcOoM, KOTOPAs MPeAOCTABISET HOMb3OBATENIO HUHCTPYMEHThI JULL pa-

60TEL ¢ Qpopmynamu, yucnamu, rpapukamu u Texcramu, B cpene Mathcad jnocTynus Solice

COTHH OICPAaTOPOB U JIOTHYCCKUX (YHKIHH, PeIHASHAYCHHLIX UL YACICHIOTO | CHMB(JJ'[[>~
HOTO pEIICHIs MaTCMAaTUIECKUX 3a1a4 PasIHHOi cinoxunocth (h ttp://www.pte.com).

2. MatLab — BEICOKOYPOBHEBBIN S3BIK U UHTCPAKTHBHAsA Cpela Iyl POrpaMMUPOBAHHS, YHC-
JICHHBIX DPAcieTOB M BU3yalu3anuu pe3ynsTaros. C momombio MATLAB Mo%UO anaimmisi-
poOBaTh  NaHHBIE, paspabaThIBaThH  aNCOPHTMEL,  CO3MABATH  MOJCHH M [IPHIIOIKEH 5]
(hitp://matlab.ru). i

3. Malpe — ogna u3 Hanbojee MOTLYJISIPHBIX CHCTEM CHMBOJILHBIX BBIUMCIICHMI, o6na)1a10u‘1a;r

[IPEBOCXOJIHON HAYYHOH rpaduKoif ( http://www.maplesoft.com). . !
. - s s |
4. Power Sim Constructor, Power Sim Studio — nporpamMuoe obecrieuenne Powersim zicio-

9aeT B ceOSl  pa3iIMUHbBlE  THIILI WHCTPYMEHTOB  HMUTAITHOIHOIO I\/IO,ZLeJinOBa}‘IHEI
(http://powersim.ru)

5. Anylogic AnyLogic - HHCTPYMEHT HMHTALHOHHOIO MOJIEITHPOBAH P
(http://www.anylogic.ru)
6. BPWin — wmommeli uncrpyment Mozeuposanua, paspaboraunpiit  gupmoii Computer

Associates Technologies koTopsIit UCIIOJIB3YCTCS JUI aHamu3a, JOKYMEHTUPOBAHUA U PEop-

TaHU3aIMK CIIOIHBIX OusHec-Tiporeccos. Mosens, co3nanmast cpeacTeamu BPwin, TMO3BOI(sI-
€T 9CTKO JOKYMCHTHPOBATEL PA3IUYHEIC ACIIEKTDI JCSITELHOCTH - JEHCTBUS, KOTOPEIE Heo;6-

XOIAMO TIPEAUPUIATE, CIIOCOOLI X OCYINECTBICHHS, TPeOYIOIMeECs il STOro pecyperl 1
ap. (http://www.ca.com). :

Wurepuer-pecypcesl, 6a3pr JaHHBIX, WH)OPMAITHOHHO-CIIPABOYHBIE M LOUCKOBIC CHCTEME] 5{e)
TEMATUKE JIUCLUIUIHHLI:

L. http://www.exponenta.ru — O6pa3oBaTebHB MATEMATHYCCK I HOpTAaJ.




2. http://www kxlab.com - caiir _kx JlaGopaTopun. OTipasHas Touka Mo¥cKa I/IH(bOpMaHI/IH 0

HOBEHLINX HAYIHEIX paspaboTKkax B 06JIACTH BEIYHCINTEIBHON MaTeMaTHKH, ’lBTOMdFI/IBaLU/IH
MOJICJINPOBAHKSA U IIPOTPAMMHBIX IIpoAykTax _kx JlaGopatopuu. ;
3. www.mathhelpplanet.com - HexoMMepuecknit MaTeMaTIICCKUH (Gopym, HA KOTOPOM MOIKHO

TOJLyMTh KOHCYJBTAIMIO M PCANBHYIO MOMOIIb B PELICHAN MO HPAKTHUECKH nobomy Bo-
[IpoCy, CBASAHIOMY C MaTEMaTHKON  MHOTOYHCIICHHBIME €8 ITPHIIO/KCHUSMH, :
4. www.csinru - OGpazoBaTebHbIit HHTCPHET-TIPOCKT, MOCBAMICHHBIH computer science
CMEXKHBIM JIUCHMIUIMHAM, MBI QOpMIpYeM KOMMBIOHHUTH JIOJICH, npodeccuonabio 3aHu-

\
MAOIMUXCA U gake IIPOCTO UHTECPCCYIOIUXCS JaHHOU TEeMATHKOM. Taxxe Mbl co6mpacm

UH(DOPMAIHIO, HATIPUMED, PYCCKOSILITHbIC KYPCEI 110 HH()OPMATHKE. 1

5. www.leorver.ry - HOpTaH IIOCBSIITIEHHBIN TaKUM pasaejiaM MarcMaTHKH, Kak FGOpI/IH B€p0=

|
S{THOCTGI/I MaTCMaTHYeCKasl CTaTUCTUKA, TCOPUSL MACCOBOI0 O6CJ’IY>KHBEIHH}I MaremMarnve-

CKas TCOpHS TeNeTpauka U NPYTUM ITPHIOKEHUSIM TEOPHH BEPOSITHOCTEH.
0. hitp://edu.ru - @enepanbuniit mopran "Poccmiickoe oOpazopanue", HO}IJIGp)KHBaCML[H oIy
I'HUM UTT "Undpopmuxa". Karanor HHTEPHET-PECYPCOB MO NPEIMETaM.,
7. http://www.mathtree.ru - JIpeBOBHHDIH KATANOr MATEMATHICCKHX pecypcos conepmm MH-
(hopmanuio o xadenpax, nepconax, nyGaHKANMAIX, GHOAHOTEKAX. IKYpHATIAX 1 T.IL.

8. http://www.mathnet.rw/ - OBrmuepocenifckuii MaTeMaTHUCCK] HOPTANl, MPEAOCTABIMOLI

POCCHHCKUM 1 3apyOeKHBIM MATEMAaTUKAM PAIHYHbIE BOSMOYKHOCTH B IOHCKE HH(bOpMauHH
0 MaTreMaTHYeCKO »xu3nu B Poccun. :
9. http://algolist.manual.ru - Caifr, mocBsIECHHLI aIrOpUTMAM ¥ MCTOJaM IHIpOrpaMMUpPQRa-
HESL,

10. http://www.ecsocman.edu.ru/ - O6pasoBarensHEii TOPTATl - SKOHOMUKA, COLMONIOTHS, M-
HEJKMCHT., |

11. http://www.fea.ru/ - ITopran naboparopun "BeruycnuTensnas Mexanuka” ¢u3uKOMexaHne-
ckoro Qakynprera CII6ITTY,

8. MATEPHUAJIBHO-TEXHUYECKOE OBECHEYEHNFE,
AUCTIUIIJIMHBI (MO LY JI5I)
\
JlexknuonHLEIe aynuTOpUH, OCHAINEHHbIE MOCKOMH (U1 Mena WM MapKepa), SKpaHoM ;‘um
IPOCKLMOHHEIX CHCTEM, IPOCKTOPOM U HOYTGYKOM. \
AYIHTOPHH JUTA TIPOBELCHHS NaGOPATOPHBIX 3aHATUN, OCHALIEHERIE (/OBpeMeHHI)I\fJM

\
[ICPCOHAIILHEIM U KOMIIBIOTEpaMU, O6T3€,Z[HH€HHBIMH B JIOKQJIBHYIO BI)I‘-H/IQIIH”JGHBH}/IO CeThH

‘ u

YKOMIIICKTOBAHHEBEIMHU HGO6XOI[I/IMBIM CUCTECMHLIM u HNPUKJIATHBIM IIporpanm HI‘aIM
06€CHe‘{€HHCM, AYIATOPHHN BBIYUCIUTCILHOTO IIeHuTpa.



Pabouas mporpamMma IUCLMILIAHEL COCTABICHA B COOTBETCTBHH C TpeboBauusmu ®I'OC BO
o Hanpagenuro 01.03.02 [Tpuxitagnas MaTeMaTrKa | I/IHd)ODMaTH7/

Pabouyro nporpammy cocrasmn goneut kademapsr GullM Abpaxun C. M.
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(mecto paboTeL, JlOJ'I}I(IIOL“I'I/fr’i 10, HO’HHHCL)

IIporpamma paccmoTpeHa u onobpeHa Ha 3aceqanuu kadenpsr GullM
[Ipotoxkon Ne /747 or 77 €% 75 rona
3aBenyrounyit kaheapoi

Apaxemnsin C.M,

/ I (®HO, roamucs)

PaGouast mporpamma paccMoTpeHa u 0H00peHA Ha 3aceNaHHH YueGHO-METOMMUCCKOi KOMUCCHH
Harpageuns 01.03.02 [MpuxragHas MareMaTrvka 1 HHOOPMATHKA

[Iporokon Ne 774 or 77.04 79 rompa ._,ﬂ_.:’"’"-_—;'
Ipencenarens koMuccuu P Apakensgn C.M.
= (®HO, noarmcs)
JIMCT ITIEPEYTBEPXKJIEHUS

PABOYEHN ITPOT'PAMMBI JJUCITUTTINHBI (MOAYJIA)

Pabogas nporpamma onobpeHa Ha 7 - A G qeOHBIHN ToJ
porp p BT Y

IpoTokon 3acenanus kapexpst e~ or 693 O/ Yona

3aBemyromuit kadenpoii ) ; @w@/ Q//,r’g leld Beieelef

PaGouas mporpamma onobpena va 202)-202{  y4ebuslii rox

[Iporoxon 3acenanus kadenpsr No f oT ﬂmmﬁ/ |
3aseqyromwii xadeapoit £ / ﬁﬂ.ﬂg]ﬁmﬂﬂl_ -

Pabouas nporpamma ogoGpeHa Ha _ y4eOHBIi roj

IIpoTokon 3aceqanus xadeaper Ne or roxa

3aBemyrouuit Kadeapoi




