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1. IEJA1 OCBOEHUA INMCIHAILIAHEI

Henmsmu ocBOSHAA AMCIMIIIHEEL (MOAY/N) «MeToAL ONTHMU3ALMN U HCCIeN0BaRNe orepa-
[UI» ABJIIOTCS O3HAKOMIICHHE CTYAEHTOB, o0yyJaronmxcs Mo HaIpaBneHHo «DyHnaMeHTanbHAs
MH(pOPMATHKa U MH)OPMAIMOHHEIE TEXHOJIOTHY, |¢ METONAMH, HAKOTUIEHHBIMH B 3TON TEOPH.
Ilocnemmee o3navaeT, 4TO CTYAESHTHI MO OKOHYAHWH Kypea AOJDKHEI BIAAETh HABBIKAMHU 110 pelrre-
HUIO IIPUKIIAJHEIX 3KCTPEMaIbHEIX 3a/1a,

Onmeolt M3 XapakTepHBIX 0COBGEHHOCTEH COBPEMCHHOMN SIIOXM SIBIAETCS BCE BO3PACTAIOMIEE
BHEMAHHC K HpoOieMaM ynpasieHua. Kak HuKOrza mpexse, omymaeTes ToTpeGHOCTE B ILIOLO-
TBOPHOM M 3(()EKTHBHOM HCIIONB30BAHUH [IPIPOHEIX GOTATCTB, JIOACKAX PECYPCOB, MATEPHATb-
HBIX ¥ TEXHHYECKUX Cpeers. Ha MaTeMaTnueckoM A3BIKe TAKHE 3a1adn MOI'YT OBITE C(POPMYIIUPO-
BaHb! KaK 3a1a4M OTBICKAHMS IKCTLEMyMa HEKOTOpoH QyHKnuu mimm QyHKUHOHANA. B pesynnraTe
paGOT MHOTHX MATEMATHKOB [0 HX PELICHHIO CTANO BO3MOIKHBIM TOBOPHUTL O TEOPHUU IKCTPEMaTh-
HBIX 3a]1a4.

3a1a4u TUCTIUILTHHEL

- H3y4dCHUC OCHOBHEIX NPHEMOB U METO/IOB pPeIicHMA OIITHMHU3ANNOHHELIX 3aJ(aY,

= (bOpMI/IpOBaHI/IC HABBIKOB IIOCTPOCHUS ONITUMHUA3AIIMOHHBIX MOJICNICH, HanboJiee OTHO OoTBCUa~
IO X Tp66OBaHI/I$IM IIOCTaBICHHOH 3aJauu,

- HU3Y4YCHHEC CIIoco00B pealnu3anur METOM0B OITUMU3AIlUN B BUJE IporpaMm st SBM,
b HpI/IO6peTeHI/I€ HaBLIKOB INIAHWPOBAHUA SKCIICPUMEHTOB U 06p360TKI/I UX pPE3YNILTATORB.

2. MECTO JUCIUIIJIMHLI B CTPYKTYPE OIIOIT BO

JlaHHas QUCIMIUIMHA OTHOCHTCS K OOS3aTCNBHEIM TUCIMIIMHAM —BapHATHBHON 4acTu
OIIOIL Vzyuenre NMCIUINTHHBI IPOXONUT B 4-M ceMecTpe H GasupyeTcs Ha SHAHHMSX, npuobpe-
TCHHBIX CTyJEHTaMM B paMKax KypeoB «MaTemaTrueckuii aHanusy, «Anrebpa i TeOMETPUSY,
«YHCIIeHHbIe METOMBIY ¥ MP.

Jasubii Kype ofecnednBaeT nanpHeHmee u3ydenne auncuutme «Teopus GopManTbHEIX
SI3BIKOB ¥ TPaHCIANKMy, «Monenuposanne nH(GOPMALMOHHEIX CHCTEM M TCXHOJOTUN» U SRIIACT-
st 6A30BEIM JUIg U3YUCHHS CIIEIMAILHBIX JIUCIUITIAH.

SHAHMS, TIONYICHHBIC B PAMKAX H3YUCHHS JAHHOM JMCIMIUIMHEL, MOTYT GHITH pHMEHE-
HBI JUL HAIIMCAHUS BBIIYCKHOM KBanuuKamoHHON paboTsL.

3. KOMIIETEHITUX OBYYAIOUIET OCSsI, POPMHUPYEMEIE B PE3YJALTATE
OCBO'EHHH ANRCIUATIITIMHBI (MOTY JIST)
B pesynbrare oCBOCHMA JUMCHMINIMHEL 06YUAIOLIMIiCS TOMKET OBIAACTH CICAVIOIIAMM KOMIIE-
TEHIIFLMIL: |
- cnocoGHOCTE S(PQEKTHBHO MPUMEHATL 6a30BBIe MATEMATHUECKHE 3HAHUA 1 VH(POPMAIIMOHHEIE
TEXHOJIOTAM TPH PEIICHAN IPOSKTHO-TEXHHICCKAX U IPHKJIATHBIX 38044, CBI3aHHBIX ¢ PA3BUTHEM
¥ UCIIONE30BaHNeM HHQOPMAIMOHHBIK Texronoruit (11K-6).
B pesyinbraTe 0CBOEHMS MHCIMIUIMHEL CTYACHT JOJKEH JIEMOHCTPHPOBATE OCBOSHHE
YKa3aHHBIX KOMIICTEHIUH 10 JECKPUIITOPAM (3HAHUS, YMEHUS, BIAJCHUI», B COOTRETCTRBIY
C TEMATHYCCKUMM MOAYIAMH JHCLHIIIMHEL, TIPUMEHATL TOMYSICHHBIC 3HAHMA B TOCNENYIO-
meM 06y4eHIH U IPO(ECCHORANEHOMN JeATEILHOCTH;
1) 3mats: onpenenienue o6muxX GopM, 3aKOHOMEPHOCTEH, MHCTPYMEHTAILHEIX CPEICTB JUIS
JaHHOM UCTIUIUIMHEL, KOPPEKTHRIE TOCTAHOBKH KIIACCHUECKUX 3aIa5;
2) YMerh: NOHATB HOCTABNEHHYIO 3a/1a4y; (OPMYTHPOBATE PE3YIBTAT, HA OCHOBE AMAJIH3A
YBUICTE ¥ KOPPEKTHO CHOPMYIUPOBATH MATEMATHIECKH TOUHEIH PE3yIbTAT;



3) Buagers: cmocoOOHOCTBIO YUHTHCS; (yHAAMEHTAJBHOM MOATOTOBKOM MO OCHOBAaM MpO-
(pecCHOHANBHBIX 3HAHMM; NOHUMAHHEM KOPPEKTHOCTHM IOCTAHOBOK 3a7ad; CII0COGHO-
CTBIO IIEpEaBaTh Pe3yJIbTaT TPOBEACHHBIX d)HSHKO-MaTeMaTI/IHeCKI/IX U IPUKJIaTHBIX HC-
CACNOBAHKH B BUJIC KOHKPETHBIX PEKOMEH/AIN, BRIPOKECHHBIX B TEPMUHAX MIPEIMETHOMN
00IacTH U3IyYaBIIErOCs SIBJICHHUIL.

4. CTPYKTYPA N COAEPKAHUE TUCHHUILINHBI (MOIXYJIS)
O6wast Tpy10eMKOCTh AUCIIUILTIEBI COCTABISIET 4 3aUETHRIX eIUHIAIbL, 144 aca.

Bungp! yuebHoii paboTer, BKIIOUas!
caMoCTOsTEIbHYIO paboTy cTy- 5 Dopmnl Tekyero
g JCHTOB O0bem yueOHOM | KOHTpOJIA yCIieBa-
9 ¥ TPYIOEMKOCTh (B yacax) paborsr, CMOCTH
Bl g C NIPUMEHCHHEM (no nedensim ce-
Ne | Paspen (tema) | 8| © () o )
2] © 5 e e VHTEePAaKTUBHBIX mecmpa),
n/n| JUCLHMIVIMHEL | 5| & o | 5w | B A,
O| 5 S| 8= SElE Bl o |2 METOJIOB (hopma npomerxy-
) g | = = *g?..‘g CEJ_.B B | (B yacax / %) TOYHOM
L]
e = % 7] 3 g8 = 8 E arTecTaluy
o8 |2 (no cemecmpam)
1 | BBenenne B
JUCHUIUTAHY.
IlocTanoeka | 4| — 2 - - - 14 | - 1 (50%)
38Ja4yd  OIl-
TUMH3AIIHH,
2 | Metoapl Mu-
HUMH3AIAN
v == o
byHKImIit 4 & | 12 - 8 - 20 | - 10 (50%) Petiruur-xonTpons 1
ONHOH mepe-
MEHHOM.
3 | Metonsr Mu-
HHUMHU3aHU
dyHKIWMI
MHOTHX IIe-
€MEHHEBIX. o PelTHHr-KOHTPOJTb
P 4l = 12| - 10| - |20]- 12 (37%) P
ONeMeUTEl 00 2,3
BBIITYKJIOTO
aHanusza. JB-
PUCTUYUECKHE
METOJIBI. B
Beero 41 18 | 36 - 18 - 54 23 (42%) OkzameH 36

KacaTeJbHEBIX (4 yaca).

COAEPKAHUE TUCIUILJINMHBI
JEKIINA
Jleknus 1. Beenenue. [TocranoBka 3agaun ontumusamun. Kinaccuduxarums 3amad MareMaTyie-
CKOTO NporpaMMHpoBaHus (2 gaca).
Jlexnua 2. Metone! MunuMmsanmn Gynxuuil oxHol nepemennoif. Kinaccuueckuit metosn. Me-
TOJIbI IMXOTOMMU, 30JIOTOrO ceucHuq (4 uaca).
Jexus 3. Metopl MuHAMu3aNMH GyHKIHIA 0HON nepeMenHol, MeTox toMaHbIX (4 gaca).

Jexnust 4. Metoner MuanMu3anuy GyHKiuil onHoM nepeMennoi. Brurykisle Gyrkuuu. Merox

Jlexumst S, Meronst MuAMMHE3anmy (YHKIUNA MHOTHX IepeMEHHEIX. I10CTaHOBKA 3aadn. 3ana-
4a Ha Oe3ycioBHbIi s3xcTpemyM. Kiaccuueckuit meron (4 gaca).




Jexnua 6. Meroae! MuHuMM3anun QyHKIME MHOTHX HepeMeHHBIX. MeTon mHOXuTeneH Jla-
rpawxa (4 yaca).

Jexmus 7. 3agaun BBILYKIOTO nporpamMmiposanud, Cemnonas Touka. Teopems! Kyna-Takkepa
(4 waca).

Jeknus 8. Hicnedurie MeTOAbI MUHUMU3AIINT (byHI;mHI?I MHOTUX [epeMeHHBIX. MeTon cityuali-
Horo noucka. I'paguentasie Metoasl. Meton HetoTona (4 wacos).

Jlekuna 9. YucneHHble METOIBI MUHUMH3AIAN (l)yHIj(I_[I/II\/JI MHOTHX IIEpEMEHHBIX. MeTon mokoop-
JMHATHOTO citycka. Meron Muoxureneit Jlarpamka. Mero mrpadusix ¢ymximit (4 yaca).
Jlekmua 10. Oppuctrueckue merojpl. ['enernueckue anroputMel. MypaBbeUHBIH aqroput™ (2
yaca). |

JIABOPATOPHI)IE 3AHATUA
Jaboparopnasi paGora Nel, Metozer MuHUMu3anun GyHKIui ool nepemernol. Meroy iu-
XOTOMHH, METOJL 30JI0TOT0 ceucHus (4 gaca), |
JlaGoparopuas pa6ora Ne3. Metonsl MuHuMu3anuy GyHKIU 0HOM nepeMeHHOM. MeTox no-
MaHbIX (2 gaca). |
JlabopaTopnas padora Ne3, Metoger MuHUME3aIUE (yHKIIMH OAHOM epemennoit. MeTos Ka-
CaTeNbHEIX (2 uvaca). !
Jla6opaTopuas pa6ora Ned. MeTozp MEHUMHARAINH (YHKITHI MHOTHX IIepeMeHHbIX. [ pam-
CHTHBIE MeTO/IbI (4 Haca). |
Jla6opaTopnas paGora Ne5. UncieHHbIe METOAbI MUHUMHU3AIMN (YHKIIUH MHOTHX IEpEMEH-
HBIX. Metoa nokoopauHaTHoro cmycka (2 gaca).
Jla6opaTopnan paGora Ne6, UucieHHsle METOIH MUHUMU3ALNH (YHKIIUH MHOTUX IIepeMeH-
ubIX. Meton mrpaduex Qynkuui (4 gaca).

S. OBPA3OBATEJIBHBLIE TEXHOJIOI'UN
JUist ToCTIOKEHUS IIAHKPYEMBIX PE3YIILTATOB OCBOCHHMS JUCIIMILIMHEL HCIIONb3YIOTCS
cIeyromnye 00pa3oBaTeNbHbIe TEXHOIOTHH !
- mHGOPMAMOHHO-PA3BHBAIOIIVC TeX};IOJ'[OI“I/II/I;
- pa3BUBAIOIINE MPOOIEMHO-OPHEHTHPOBAHHBIE TeXHOJIOTHH;
- JINYHOCTHO OPUEHTUPOBAHHBIC TEXHOIOTUH O0YUICHUSI.

JlaGopaTopuric
MeTtonst Jexius paTop CPC
3AHATUS
Meton IT + + +
PaGora B xomaH e +
Case-study +
[poGnemuoe o6yueHre + +
Konrekcraoe o6yuenue + +
OGyueHre Ha OCHOBE
+ + +

OMEITa
UnnueunyaneHoe o6y- ‘ +
YEHUE
MesxxucuumInHapHOe

AHCH P + % +
obyueHue
Onepesxaromas camo- u
cTosTenbHas paboTa




B pamxax u3yueHus MUCHMIUIMHBI BO3MOXKHO IPUMEHEHHUE IMMPOKO CIEKTpa 06pa3oBa-
TCJIBHBIX TEXHOJOTUH: JIEKIMOHHO-CEMHHAPCKAs CI/I?,CTeMa 00yueHUs (TpaguIMOHHEIE JICKIHOH-
HbIC U J1a0OPATOPHBIE 3aHATHA); case-study; MeTon MpoeKToB; 06yYeHre B MAJILIX TPYINIAX; Ma-
CTEp-KJIAcChl; MPUMEHCHHE MYJILTHMEIHA TEXHONOTMi (IIpOBEACHHE NEKIMOHUBIX 3aHATUI ¢
TPUMECHEHMEM KOMIBIOTEPHBIX TIPE3CHTAlME M IEMOHCTPAIlHOHHBIX POJIMKOB C MOMOIIBIO IIPO-
ekropa wmimn OBM); TexHomorda pa3sBUTHS KPHTHHYECKOTO MBIILIEHHS; HHPOPMAIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH (IIPUMEHEHe HHOOPMAIMOHHEIX TEXHONOIHH [T MOHHTO-
pHHTa TeKyIIEH YyCIeBaeMOCTH CTYAEHTOB H KOHTPOJIS 3HAHHMIA).

6. OLIEHOYHBIE CPEJCTBA JIJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXKYTOYHOM ATTECTALIMU TIO0 UTOTAM OCBOEHMUSI TUCIIH-
IVIMHBLI 1 YVUYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSTEJIb-
HOM PABOTLI CTYJAEHTOB

TEKYIIUI KOHTPOJIb
TexymmuM KOHTPONEM yCHEBAEMOCTH SBIAETCS ACHCTBYIONIAS B yHUBEPCHUTETE CHCTEMA
PEATHHI-KOHTPOJIA.

KoHTpoJibHbIE BOIPOCHI K peHTHHI-KOHTPo/TI0 Nel
1. TlocTpouTh MEHUMH3HPYIOIIYEO IOCICAOBATENbHOCTE IS GYHKIHH J(u) = arctg(u).
L) * |
Haittn MuoxectBo U’ Beex ToMex MUHEMyMa Il QyHKIHE J(1):

J() = {luz - 1| U

Lu=1.

N

3. Tlyers dynkrma J(u)=|||u’-1]-1|-1|. Haiiti Bee mokansHue MUHMMYMEI JaHHOW (HYHKIHH K
OTBETHUTH Ha BOIPOC: HA KAKUX OTPE3KaAX OHA SBISETCA YHUMOIAIBHOM.
4,  Pemwurts: J(u)=sin3(u)+cos3(u) —exir. ue [0; 27].
1 =1
I+er | , uz0;
5. Pemwmts: J(u)= [ —> extr, ue R.
O, u =0,

6. IlpuBecT mpuMep QyHKIMIA, YIOBIETBOPSIONUX YCIOBHIO JIMIIIHAIA, HO HE SBIISIONIIXCS
YHEMOZAIBHOH (e MeHee Tpex (yHKImiT). OTBETHTH Ha BOIPOC: YIOBJIETBOPSIET M YCIIO-
BHsM JIumuna GyHKOUS yHIMOAATEHAS HA OTPe3Ke. Y TBEPIKACHUE T0KA3ATh.

7. PaccMOTpeTh HepBEIE IIECTh LIATOB METOJA NOMAHBIX Jis dhyHKmun J(u)=||u’-1|-1| Ha o1-

pesxe [-2; 2] npu Vu, & [-2;2].
8.  Halitu o6nacTs BeIyKiIocTH GyHKIMY J(1) =sin(u)+sin(2u).
9.  Pemmts: J(u)=(x+y+ 1)_()‘2_””2)?—-) extr . u=(x,y)e E>.

10. Peumuts: J(u)=xy*z’ (1-x-2y-3z) > extr, u=(x,y,z) € E*,
3
11. Peuwnrts: J(u)=x—smin, ucU, Uz{u =(x,y)eE* 1 y—x2 :O,XZO}.

12. Pemwrs: Ju)=x = extr, ueU, U={u=(x,y)e E* :x" +y? =0!, rae p u ¢ HaTypabubIe
y

YHUCIIA.



13.

14.

13.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Ilpn kxakmx @ b uw ¢ Qynrknus J(u)=ax2 +2bxy+cy’, Gymer BBIIIYKJIa, BOTHYTa?
u=(x,y)e E*.

Haditn  oOGmactu  Bemyknocts  (yHkumil:  J(w)=sin(x+y+z), J(u =sin(x2 +y2+22),
u=(x,y,z)e E’.

[IpuBecTn npaMep KOPPEKTHO chHOPMYTHPOBAHHON IIPHKIAAHON 3a/1a4K ONTHMHU3AIINH, C
HaIMYMeM HEe MCHee JIBYX OIpaHHYeHHMid. YKa3aTh K KaKOMy KacCy W THILY OTHOCHTCS
chopMynupoOBaHHAs 3a7aya.

v * ! . 2
Haiitn MuoxectBo U — Beex Touyek mMunmMmyma (GyHKima J(u) :sm[ﬂ exp (—u )}, Ha
yHHBepcanbiom MEOXecTBe U = R’. TToctponts MHUHUMUSUPYIOIIUE IIOCIEA0BATEIEHOCTH

H* .
st J(u), koTopas CXORUTCsS K MHOXKeCTBY U ¥ HE CXOIUTCS.
(V) -
Haittu MHOKECTBO U - BCEX TOYEK MUHUMYMa (pyHK-

w5010 esp{ -4 -1n 1

UTh MUHAMHSHPYIOIHE MOCICIOBATEILHOCTH I J(u), KOTOpasi CXOJUTCS K MHOYKECTBY
U" 1 He cxomures.

Brisecta Gopmyity i BEIYHCIEHHS OTOKEHHS TOYEK 30JI0TOI0 CeYeHus 0Tpeska [a, b].
BBIICHHTE Ha Kakux 0Tpeskax ByHKIM J(1) ABISETCS yHIMOAAIBHOM:

J()=au’ +bu+c,J(u) =]

—

1
, Ha yHuBepcaibHoM MHOXecTBe U = R'. [locTpo-

ul,J(u)=e",J(u) = cos(u),J(u) = sh(u) .
BrricHUTE Ha KakuX oTpe3kax hyHKIus J(u) aBIsercs YHUMOJAIBHOM:
() =e™, J(u) =sin(u), J (1) = ch(u).

JW) = au’ +bu+c,J(u)=\ﬂu

Ouennte nocrosuuyro Jlunmmwma L s dyaxaun J(u) = —u’ +2u” + Su—2 ua orpeske [-

2, 3].

Onenuts nocrosunyro Jlummuna L s dynxuun J(v) = 20 +6u° —u +10 na OTpe3ke |-

2, 3].

Haiitu rnoGanbueiil MUHEMYM QYHKIHH J 1o METOy TOCJIEN0BATENRHOIO ITepeGopa s

dymaxmin J(u) J(u) =—u’ +2u* +5u—~2 na orpeske [-2, 3].

Haiitnt ro6anensiit MunuvyM dynxuns J' mo METO/[y IOCIIECA0BATEIbHOTO epeGopa Jiis

dyskmun J(u) =20’ +6u* —u+10 na orpeske [-2, 3].

Hafitu Touky MakcuMmyma (l)y}[KH‘I/IiI/I (f(x) > max) f(x)=2x, +4x, —x' —2x, mpu orpa-
X +2x, <8 |

HUYEHUIX {2)61 x <12

Haiiti toury makcumyma dynkmun ( f(x) — max ) f(x) = X, +4x, +x,x, - 2x7 - 2x; npu

X +2x, <12

OrpaHUYICHUX .
3x, +x, <15
Haiiru touxy maxcumyma dymxmud ( f(x) = max ) f(x) = —x' — x> + x, +8x, mpu orpanu-
X +x,<7
YEHUSIX
X, <5
Haiita Touky maxcmmyma dyrkmum ( f(x) — max ) f(x) =—2x, + 8x,—x! —x] mpu orpa-
X +2x, <12

HHYECHIIX .
—X, +x, 28



29. Haiiter Touxy makcumyma (yuaxuud ( f(x) —>max ) f(x) = (x1 —3)2 + (x2 - 4)2 IIpU Orpa-

3x,+2x,27

HUYCHHUSIX .
10x, —x, <8

KonTposeHbIE BOIIPOCHI K peHTHAT-KOHTPOJII0 No2
1. Ha#iti Bce TOUKH OKaMLHOTO 0€3yCcI0BHOTO MUHUMYMa Y CISIYIONIHX (QYHKINH,

L flenxy) = (x1 +x3—1)7 + x;— 2x5;

flenxs) = (x1—x2+ 17 + (k) + %2 1)

Jxnx) = (x12 +x; + 2)2 —x7

floenxy) = (e — 2% + 17 + xy;

Slerxy) = (ef +x7 + D+ x =

Jlcx) = (x12 —x7 4)2 +x/°

Slenxg) = (eff + 2x; + 1) — 4x);

Jxnx) = (x; + x5+ 3)2 —x; + 2%5;

Fenxaxs) = (e + 20 -x37 + (o1 + %27 + (3= 5)%

10. fixpxaxs) = (01— 2627 + (o2 — 2x3)” + (x5 4)%;

1. flenxaxs) = (1 —2x2)° + (v — 2x3)° + (x3—2x,)° + (x; — 1%
12. flenxaxs) = (e + 2% + 4x3)” + (xp—x2 + 17 + (x5 + x5 1)

13. f(xl,xg) = x13 + 2x12 + x5x2 + 2x; —x22,'

O %0 N S A LN

14, fix;x) = 2x13 —x[2 + 3xx0 — xp + dxs
15. flxp,xy) = x13 + 5x12 —8xxy—x; + 4x22;
16. flxi,xs) = 10x,2 = x> + xpxz + x5

17 flenxs) = x1° +x° —xix0 + %) + x5

18. flx1,xs) = x1(5/3x1° —x1— 1) + x2(2x; + x2);
19. flxnx2) = xi(~=x7" +x; + 4) + 2x2(2%; + x3);
20. flxnxz) = Sxi(xf” + x; - 1) + 3xa2(x) + x2);
21. flxxz) = 2x10er” + 2x1 = 3/2) + 2x2(—x1 + x3);
22, flxnxg) = x1(=x/° + 5x3) + dxa(xy + 2x3);
23. fleyxg) = 2x1(2x/° + x; — 1) + 202(x — x3);
24 flxnxy) = x1(1 —x,° + 6xp) — xa2(x1 F x2).

2. PemuTs cnenyromye 3a1a4y Ha YCIOBHBL MUHHMYM.

~

(X +x2—1)2 + (2x;—x; + ])2 — min, x;—x; = 1.
2. (x;+ 2x2—])2 + (x1+x2)2 — min, x;+x; =1,

3. (x;+ 3x;—6)° + x; = min; x;—x3 = 0.

4. (xj—xo+ 1)? —x5 > min; 2x; +x, = 2.
5

. X7+ x > min; 2x]‘2 + x22 =4,



6. 2x; + xy = min; 2x/2 + x22 =4,
7. x; = min; (x; + x;)2 +x7° =1
8 x;—x; - min,; x12 + xgz =],
9 sz + x; = min; sz + )C22 = /.
10. x12 + x22 — min; 2x12 + x22 =4,
11 x12 + 2x22 — min,; x12 + x;2 =4
12. XJ2 + 2x22 — min, 2)612 + X22 =4,
13, (x;—x; +x3— J)2+x22 — min; x; ng +x3= 1.
14. (x;— 2x2)° + (%3 + x3)°—> min; x; +x; + x5 =11.
15, (x;+x;+x3— J)2+(x1 —x3)? —)mih; X+ x;—-x3=1
16, (x; —x2)° + (%1 + x3)° = min; x5 + |x3 =4,
17 (x;j—xy+x3 + ])2 —min, x; +x; +x3=1, x, —- Xy —Xx3=2.
18. (x; +x3)% + (x; + x2)° — min; x; +|2x3 = 4, %, + 2x; = 6.
19, (x1 + 2x2 + 3x5 + 4)° > min; x; + k2 + x5 =1, 3x; + 255+ x3 = 0,
20. x; + 2xp + 3x3 —> min; x;° + 2% x5 = 1.
21, x;—x3 + x3 = min; x12 + xg"')—xg :ly 1.
22. x; +x2 +x3 = min; x12 +x; + X3 # L
23. x12 + Xy + x3 = min; x12 + 2x; +‘xi =],
24. x12 + x22 —>min, x; +x; + x32 =,
3. Haiitwr Bce TOYKHM JIOKAIBHOIO YCIOBHOFO MUHAMYMa Y CHEAYIOIINX (QYHKIHN IIPH HATMYHMH
orpanu4eHus x=0.
L flerxy) = (e +x2— 1) + x; - 2%
Fenxs) = (1 —xa+ 17+ (k) + x2— 1%
Jeenxs) = (e +x2+ 2~ x/)
flenxd) = (er— 267 + 1P 4 xyp
foerxy) = (o +x7 + 17 +x7 —x
foenx) = (ff —x" + 47 + x 7
flenxs) = (i + 20y + 1P — 4x
Slenx2) = (x1 + %2+ 3)° —x; + 2x
9. flxnxaxs) = (v + 2 —x3)° + (4 +x2)° + (x3—5)%
10. fleyxzx3) = (1 — 2x)° + (52— 2x3)° + (x5~ 4)°,
11 flxnxax3) = (%1 — 2x2)° + (k2= 2x3)° + (x3—2x,)° + (x; — )%
12, flnx2x3) = (%1 + 20 + 43 + (v —x2+ 17 + (kg + x3— 1)

13. flx1,x;) = x13 + 2)C/2 + xx0 + 2%y —x22,'

Lo N & 4 A N



14. flx1,x3) = 27 = x/ + 3xps—xg + AxS
15, flx1,x3) = x13 + 5x]2 —8xxy—x) + 4x22;
16. flx1,x2) = 10x° —x/° + %%y + x5°;
17 flxp,xy) = X7+ xS =Xy xp + X
18, fx1x2) = x1(5/3%,° = x; = 1) + x2(2%) + x2);
19. flxnxs) = xi(—xi + x; + 4) + xp(2x + X2);
20. fx,x2) = Sxp(xi> +x;— 1) + 3xa(x1 + x3);
21 flerx2) = 2xi(xi’ + 2% — 3/2) + 2xa(=x1 + x3);
22. flxi,x2) = xi(=x” + 5x2) + 4xs(x) + 2x3);
23. flxnx2) = 2x;(2x° + x5 — 1) + 2xa(x; — x);
24. flan,xz) = xi(1 —x/° + 6x;) —xa(x1 + Xx3).
4, PemmTe ciemyrolye 3afa4d Ha YCIOBHBIM MUHIMYM 3aMCHSS OTpaHUYEHME THIA «=)» Ha
OTpaHHYUCHHUE TUIIA « <),
1. (x; -Hc;—])2 + (2x;—x; + J)‘2 = min; xj—x; = 1.
Ger + 2% — 12 + (x+x2)* = ming x;+ x5 = 1,
(x1 + 3x2— 6)° + x; — min; x;—x2 =0.
(c1—x2+ 1)? —x; > min; 2x; + x3 = 2.
X; + X3 > min; 2x° +x° = 4.
2%+ x3 = min; 2x7° +x°, = 4.
x; = min; (x; + x2)2 + x12 =],

. ’ 2 '
X]— X7 — min; x12 +x," =1

=TS B S B N

xi2+ x; > min; x;2 + x5 =1,

) . 2 2 _
L x2 + X2t = min; 2x;° +x =4,

~
S

11 x72 + 2% > min x/° + 5’ =4

12. x12 + 2X22 — min, 2)6‘12 + X22 : 4.

13. (x;—x2 +x3— 1)2+x22 ﬁmmw, x;tx;+x3=1

14. (x; -2xz)2 + (ks +x3) > miny x; +xp +xz = 1.

15. (x; +x+x3— ])2+(x1 —xg)2 _) min: x; +x;—x3 = 1.

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

17. (x;—x; +x3 + 1)2 —>miny x; vt xo+x3=1,x;1—x3—x3=2.

18. (x; + x3)2 + (k1 + x2)° > min x; + 2x3=4, x, + 2x3 = 6.

19. (k1 + 2x2+ 3x3+ 47 > min; x) +x + x5 =1, 3x; + 2x; + x5 = 0.
20. x; + 23 + 3x3 = min; x)° + 2x5° + x5 =11,

D 2 2
21. x;—x3 +x3 >min; x;° +x" —x3= 1



22. x; + x5 + x3 = min; x12 +x;+x3=1.
23. x12 + x>+ x3 - min, sz + 2y +x3=1.

24, x12 + x;z = min; x; +x; + x32 =1

KonrpoJsneie Bonpocsl K pedTHHI-KOHTPO/II0 Ne3
Onerka 110 peHTHHI-KOHTpO:TI0 No3 (hopMupyeTes 110 HTOraM BLITOJIHEHNUS 1 3aIIUT Jia-

6opaTopHbIX paGOT IPH OTBETE Ha NOMOMHATENBIHBIE BOIPOCHL. TeMBI 1aG0paTOpHEIX paboT:

10.

11.

12.

13.
14,

LS.

16.

MeTo MUXOTOMHUN.

Mertox 3050TOTO CEUCHMS,

Merto)1 noMaHbIX,

MeTo xacaTe/IbHBIK.

Meron MuOXUTENCH Jlarpamxa.
I'pasieHTHEIM METON HAUCKOPEHIIEro CIycka.
Mertox ycIOBHOTO IpafiienTa.

MeTon nokoopARHATHOTO CIIyCKa.

Meron mrrpadHBIX QyHKIUIA.

Bonpoce! k 3x3ameny
Maremaruyeckas mocTaHoBKa 3a1a491 onTHMu3anyy. Knaccuduranys 3a1ay OnTUMA3AIWH.

OCHOBHEBIE OLIPENENCHI METOIOB ONTHMHU3aIui. [10CTAHOBKA 3a7aull ONTHUMH3ALMH JULT
Qynxnuit oxgHolM epemennoi. Knaccnueckuit Meto.

Munummsauus  Qymkiuit  ommol HepemenHoN. MeTon eNeHHA OTpPe3Ka  [ONOJAM
([duxotomun).

Munumusanus Gynkiuit onroit nepemennoi. CuMmerpranbie Meto s, Metox ®utonadun.
Munumusanus QyHknui opHoll nepemenHoi. CHMMETpHUHEBIE METOLI MeTOo/ 30/10TOTO
CEUEHHUS.

Murumuzanus Gynknuil oxaol nepeventoi. Jlummesocts Gynkiun. OnEHKA KOHCTAHTHI
JIvnwrna,

Munnmusaiwus Qynkiait ofHoM mepemenHoi. Meton nomanex. ONHCaBMe anropHTMA.
YUncrieHHas pealu3alys METOA TOMaHbIX.

Munnmusanys yaknuii oxmol mepemennoi. Merton yomanbix. TeopeMa 0 CXOOUMOCTH
METOJIa JIOMAHBIX., :

Munnmmzaius GyHknuil ogHol nepemennoi. Mertoner nepeGopa. MeTOAB! MACCUBHOTO U
IOCTIEI0BATENBHOI0 Iepebopa.

Bemyknsie GyHKIuE oxHol mepemenmoif. HeoGXoammoe u  IOCTATOYHOE YCIIORUE
BBILLYKIIOCTH (KPUTEPHUI BEITYKIIOCTH).

Bemykible  QyHKkmMm ofHOM IiepeMeHHON. TeopeMBI O HENpepEIBHOCTH, [VIAAKOCTH H
JMIIIIEBOCTH BBIYKIION (QYHKITYH.

Brimykneie Gynknuu onHo# nepemennoit. Teopema o kacarenbHoM. ClieacTBrE TEOPEMEL O
KacaTeJIbHOU.

Beimyxiste Qynxuun ofHoN mepeMenHoit. TeopeMa 0 MUHUMYMe BEITYKION (QYHKIHH,
Bemyxnsie hynkuun ool mepemernnoit. Coticta Beyknpx (ynximit. HeoGxomumele u
JIOCTATOYHBIE YCJIOBHS BEITYKIIOCTH,

Musynmusarms QyHKumit oxmolt nepemMennoit. Metox kacartenbHuix. OMHCAHUE ATFOPUTMA.
Teopema 0 cX0IUMOCTH METOA KACATEIHHBIX.

llocranoBka  3amaum omTHMH3arMH Ans (YHKIMN MHOTHX IEPEMEHHBIX. OCHOBHBIC
onmpeneneHus. TeopeMsl 0 CYIIECTBOBANMM MAHIMYMa QYHKIMHA MHOTHX HIEPEMEHHEIX.



17.
18.
19.
20.
21.
22,
23.

24.
25.

26.
27.
28.
29.
30.

31.

32.
33

34.

35.

36.

37.

38.

39.

40.

Kiaccuuecknit  Meroj pelleHHs 3alaull yCIIOBHOW © Oe3yCIOBHOW ONTHMHU3ALAM st
GyHKIHY MHOTHX [EPEMEHHBIX.

Merox muoO)UTENEH Jlarpanika oITUMHU3ALUK (PYHKIIHI MHOTHX TICPEMEHHBIX.

Bemykneie muoxecTBa. OCHOBHBIC ONPE/ICIICHIS U CBOMCTRA.

Brmyknble pyHKIIMY MHOTHX NepeMeHHBIX. Teopema 0 MUHAMYME BBINTYKIION yyHKIWH,
Brimykisie yHKITHE MHOTHX IIEPEMEHHBIX. Kpniepnﬁ BBITYKJIOCTH.

Breimykiieie QyHKIUY MHOTHX ITepeMeHHbIX. KpaTepuit onTHMasHOCTY.

Beimyknele  yHKIME MHOTHX TCpeMeHHBIXK. ' CBOHCTBA BBIMYKIBIX (DYHKIUM MHOTHX
IEPEMEHHBIX.

[Tpoexnust TOYKU HA MHOXKECTBO.

Jagaya BBIIYKJIOIO IIPOrPaMMUAPOBAHUSA. CemoBast Touka (¢yHknum Jlarpamka.
Heo6xomuMbIit 1 JOCTATOYHBIIH 1TPU3HAK CETOBOM TOUKH.

3aada BBUTYKJIOTO IPOrpaMMHUPOBaHUs. B3auMOCRI3b €€ pelleHus ¢ ceJIOBON TOUKOH.
3ajaua BERILYKJIOrO NporpaMmuposanus. Teopemsr Kyna-Takkepa.

Upcnenusle METOJbl ONTUMM3ANMHM (QYHKIHM MHOTHX IepeMeHHBIX. OO6mas wuges
IpagueHTHBIX MeToZoB. CriocoOnl BRIOOpA I1ara MeToIa.

YuclieHHble METOABI ONTUMHU3AINH (DYHKIMH MHOTHX MEPeMEHHLIX. | pafiueHTHBI MeTo.
HAUCKOPEHIIETO cIrycka. ['eoMeTpruecKnit CMBICT,

Yucnennele METOIBI ONTUMM3ALUM (DYHKIHUH | MHOTHX NEPEMCHHBIX. METOa IpoeKiuil
rpaauenTa. ['eoMmeTpudecKuil CMBICI.

UnicneHHble METOIBl ONTHUMM3AIIMH (DYHKI[MH ‘MHOTHX IEPEeMEHHBIX. METOH YCIOBHOIO
rpagucHTa. 'eoMeTpriecKuii CMEICIL,

UuciteHHbIe METOAB! ONTHMI3AINH (YHKITHI MHOTHX IIepeMEHHBIX. Meton HeioTona.,

. UncneHHEIE  METOARI  ONTHMH3AUMKA  (QYHKIME  MHOTHX  IEpeMEHHBIX.  MeTos

MOKOOPIUHATHOIO CIIyCKa. TeopeMa 0 CXOIUMOCTH METO/Ia TOKOOPMHATHOTO CITYCKa.
YuciieHHble METO/B! ONTHUMU3AUMH (DYHKIIMH MHOTHMX IMEPEeMEHHBLIX, METo[ MHOKHTEIEeH
Jlarpamxa.

Yucnennble METOABI ONTHMH3EIUM! (JYHKIMHM MHOTHX IIEPEMEHHBIX. MeToj mTpadyHbIX
(ynxnuit. Onucanue anmropurma.

Yucnennele METOABI ONTUMH3AMMK (DYHKIMNE MHOTHX TepeMeHHbIX. CXOIUMOCTH METOjIa
mrpadHbX QyHKITHIA. ‘

UucneHHble METOMBI ONTHMU3AIMK (DYHKIUH MHOTHX IIEPEeMEHHBIX. MEeTOIb! ClydailHoro
IOUCKa,

YuciIeHHbIe METOINBl ONTHMH3AIUH (QYHKIWHA MHOTMX HEPEMEHHBIX. OJBPUCTHYCCKUE
MmeTonsl. ['eHeTnyeckue anroputMsl. KOMIIOHEHTHI TEHETHYECKOTO aIrOpUTMA.

UucneHHBIE METOAB! OUTHUMU3AIMHA = (QYHKIHH MHOTHX IIEPEMEHHBIX. OBPUCTHUYCCKHE
MeToABl ['eHeTnyeckue ainropuTMel. ONepaToprl FeHETHUECKOTO allrOpHUTMa,

YuciieHHble METOABI ONTUMM3AIMM = (QYHKIMH MHOTHUX IIEPEMEHHBIX. ODBPUCTHUECKHE
meToasl ['enernyeckue anropuTMel. HacTpolika mapaMeTpoB reHeTHUSCKOrO alrOpHTMa.

Bonpocs! Juisi NpoBEpPKU caMOCTOATEILHON PadoThI
Halite onpeqienenne yHUMOIATBHON @yJIKHHH.
Kakxum 06pazoM B MeTOZE JUXOTOMHMM [apaHTHPYeTCs IONAalaHWe TOUKH MUHUMyMa Uk B
OTPE30K [ak, bk] pu iobom k> 07
YeM oTimyaeTcst METOJ, IUXOTOMHUH OT METOA 30JI0TOTO CCUEHUSI?
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10.

11

13.
14.
15.
16.

17.

18

20.

21.

22

28.
29.
30.
31.
32.

33.
34.

35.

Hoquy B MCTOAC 30JI0TOI'O CCUYCHUS, HAUHUHAL CO BTOpOI71 uTCpalnuy, HEOOXOIUMO BLITHC-
JIATE TOJIBKO OJWH Pa3 3HAYCHHC (I)YHI{III/II/I J(U) BMECTO ABYX B MCTOJIC JIUXOTOMHUU?

Kaxo# u3 pacCMOTPEHHEIX B 1a00paTOpHOI paboTe METOIOB CXOAUTCA OBICTpee U ITouemy?
HaliTe onpenencHue JINIIIUIEBON QyHKITHH,

['eomeTpryeckas HHTEpPIPETas TUITIIUIEBOCTH (YHKITHH,

Bynmer nu noManmnas JIMHUSL, TOJy4aeMasl IPH MTOMOIIM METO/A JOMAHHBIX, [Iepecekarh rpa-

bux Gynxmm J (u) W [10YEMY.

K yemy MoxKkeT NpUBECTH 3aHYIKSHHAS ONeHKa KOHCTaHTH Jlumuia u nogemy?
HaliTe onpeiesieHUE BHITYKJIOH (DYHKITHH.

. 'eomerpuueckas HHTEpIpeTalys BEITYKIOH QyHKIHH,
12.

Besxag mu «mnmunesa» QYHKIUS SBIACTCS BEITYKIONH, 1 Ha000POT, BCSAKAS JIM BBITYKJIast
(GyHKIHS SBNAETCS WIMIINUIEBOI» U ITOgeMy?

Kaxum o6pazoM onpeaensiercs To4ka Mk-+1 nocne IIOCTPOEHUS JIOMAHHON gk (u) B METOJIE
KaCaTENbHBIX ? ‘

HaliTe onpenencHye IpafuenTa (PyHKIMM.

B kaxylo cTOpoHY HaIpariIeH BEKTOP I'PAIMCHTA.

HeM oTiMuaeTcs METOJ] YCIIOBHOIO TpajIieHTa OT MeTo/la Hauckopeimero crmycka? Jns Ka-
KOTO0 KJIacca 3a1a4 HCI0JIB3YyeTCA METOJL YCIOBHOTO IpajeHTa?

Jla#iTe onpeniesIeHus BEITYKIIOTO MHOJKECTBA.

. HOK&)KI/ITG, UTO OTPC30K ABJISICTCA BBITYK/IBIM MHOMKCCTBOM.
19.

Y10 Taxkoe BcmomorareabHOE NPHOIHIKEHHE B METOJIC YCJIOBHOTO IPAJUCHTA | IS Uero OHO
UCIIONB3YETCs?

[Toyemy k+1 mpubmmxenue, noinydaemoe 1o GopMysie METOIa YCIOBHOTO TPAAUEHTa, HE
BBIXOUT 34 IIPEJICIIbI BBITYKJIOrO MHOXKecTBa U ?

OmummuTe UACIO METOMA IIOKOOP,JMHATHOTO CIIyCKa.

. I'eomeTpruecknii CMBICI METOA TIOKOOPMHATHOIO CITyCKa.
23.
24.
25.
26.
27.

[Ipusemure Gopmyiy nepebopa KOOPANHATHBIX HAIIPABICHHUIA.

YTo Ha3BIBAKOT yAUHOI UTEpaliei?’

B kaxux ciry4asix BBIIOTHSETCS JPOOICHHE IIara?

KakoBo ycioBue cxomMOCTH MeTona‘?

JaiiTe XapakTepUCTUKY METOAa IIOKOOPJIMHATHOrO CIYCKA B CPABHEHHH C IPAIHEHTHBIMU
METOZaMU. 1

IIpuBeuTe IPEUMYINECTRA ¥ HENOCTATKH METOa TIOKOOPANHATHOTO CIIYCKa.

OrmummuTe UASIO0 METO/A IITPaHEIX (YHKITHI.

Haiite onpenenenue mrpaduoil hyHKIUH.

ITpuseute npumepsl MTPadhHBIX GYHKIMH?

Kakxum oOpazom pemaercs Bcnomore;rreanaﬂ 3ajla4a B METOJIE INTpapHLIX (PYHKIHH, KaKoi
croco0 IpUMEeHeH B JaHHOU paboTe?)

KakoBo ycioBre CXOOUMOCTH MeTOIA?

Halite XapakTepuCTHKY MeTofa TpadueIX QyHKOUH B CPABHCHUH C PAHEC PaCcCMOTPEHMHDI-
MH METOJIaMU.

IIpuBenmTe mpeuMyEecTBa U HENOCTATKH METOa MITpahHBIX ()yHKITHA,

OBBEM CPC U PACIIPEJNEJIEHME T10 BUJTAM YUEBHBIX PABOT B HACAX



i Bujx CPC KomuuecTBo wacos
Pabora ¢ TeKIuOHHBIM MaTePUaIOM, CaMO-
CTOATENIEHOC M3YUEHUE OTHCIBHBIX TEM JIHC-
IMIITTHHBL, TOUCK M 0030p JIUTEPATYPHI K DIICK- 20
TPOHHBIX HCTOYHUKOB; YTCHUC W N3YUCHHE

_y4eOHHKa 1 y4eGHBIX TOCOOHH. -
IToaroToBKa K TPOBEPOUHEIM PabOTAM 14
Brironuenne qoMantHuX 3aIaluit, [0Ar0TOB- 20
Ka K J1a00paTOPHBIM 3aHATHAM

Hroro 54

7. YYEBHO-METOAUYECKOE 1 TH®OPMAHMOHHOE OFECIIEYEHHE
JUCHUILIIMABI (MOLYJIS)

a) OCHOBHasL JINTEpaTypa:

1. Merone! onTuMu3anmK ¥ TEOPMH YNPAaBJICHHUA: MCTOJAMYECKUE YKAa3aHUs K CAMOCTOSTENbHOMN
pabote 1o aucHUIIMHAM «MeToIBI ONTHMH3AIHNY, «MaTeMaTHIecKkne METObI TEOPUH YIIPaB-
JICHUS) — DJIEKTPOH. TEKCTOBEIC JaHHbIe.— Jlunernk: Jlunenkuil rocy1apcTBEHHBIN TEXHUUECKHH
yuusepcutet, 9bC ACB, 2013.- 18 ¢.

2. Cecnasun AWM. McenenoBanue omepanmit ¥ MeTojbl onTuMusanuy: yuebnoe mocobue/ Cecna-
BuH AWM., CecinaBuna E.A.— DnekTpoH. TekcToBhie maHHBIe— M.: VueGHO-MeTOIWYECKuH
HEeHTp 10 00pa3oBaHMIO Ha JKEJIE3HOLOPOXKHOM TpaHemopte, 2015.—~ 200 c.

3. Kasanckas O.B. Mojenu u Merojsl ontuMusanuu. Ipaktukym: yuebHoe mocobue/ Kazanckas
O0.B., I0u CTI., Anscopa O.K.— Dnexrpon. TexcroBble pannbie.— Hosocubupck: Hopocubup-
CKHM I'OCYAapCTBEHHBIN TeXHUUCCKUH yHuBepenTeT, 2012~ 204 c.

4. ArrerxkoB A.B. Beenenue B MeTOBI ONTHMU3ALHE: yiueOHOE mocobue/ Atretkos A.B., 3apy-
6un B.C., Kanaraukos A.H.— DnexTpoH. TekcToBbIe qaHHBIe.— M.: OUHAHCLI M CTATHCTHKA,
2014.-272 c.

J. Meroapl ontumuzanuu: yaebHoe mocobue/ O.A. Bacumbesa [u ap.].— DEKTPOH. TEKCTOBLIE
nauHbie.— M.: MOCKOBCKHI rocylapeTBEHHBIN CTPOUTENBHEIN yHuBepcuTeT, DBC ACB, 2014 -
96 c.

0) JOIIOIHUTEINbHAS IUTEePaTypa;

1. Cyxapes A.I'. Kypc MeToz0B onTUMuzanuyu [DIeKTpoHHEIHA pecype]: yueOnoe mocobue/ Cy-
xapes A.I', Tumoxos A.B., ®entopos B.B.— Diexrpon. Texcrorsle nannbie.~ M.: DHM3MA-
TJIUT, 2011.-367 c.

2. Pososa B.H. Meronpr ontemusanuu [DneKTpoHHEIA pecype]: yueGuoe mocobue/ Pososa
B.H., Makcumosa M.C.— Onexrponl TexcToBble mamnbie.— M.: Poccuifckuit ynusepcuteT
Ipy>kObI HapooB, 2010.— 112 c.

3. Tlanreneen A.B. Meroner ontumuzaiuy [DIekTpoHHEIN pecype]: yuebuoe mocobue/ [lanTe-
nees A.B., Jleroa T.A — DnexTpoH. TeKcToBBIE ganuble.— M.: Jloroc, 2011.— 424 c.

B) IIEPUOIUYCCKIC U3IAHUS

1. «VHQopMalMOHHEIE TEXHOMOTHE» EXKEMECSUHBIA TEOPETHICCKUN U NPUKJIAHON HAyIHO-
Texuuaeckui xxypHan ISSN 1684-6400 [MoamucHoM nmeke 72656

2. Kypuan «busnec-unpopmaTrkay — pENeH3UPYEMBIil MEXIUCIUIINHAPHEIA HAYUHBIA HKy]-
Han, Bbiryckaembii ¢ 2007 roma HanuoHanBHBEIM HCCIIEROBATE/IBCKUM YHUBEPCHTETOM
«Beicias mxona skogomuxu» (HUY BIID). AjMunucTprpoBanie KypHaua oCyIIecTRIIs-
ercs [1xoiroit 6usnec-undopmaruxa HAY BIIID,

3. Kypnan «Bectauk MacTuTyTa sK0HOMEKH PAHY —



KypHai «BeCTHEK KOMIIBIOTEPHBIX U MHBOPMAIIHOHHBIX TEXHOIOIHID

Kypnan «Becraux MI'Y: skoHOMUKAY

JKypran «BectHuK PoccHifckoro 9KOHOMUYECKOTO YHHBEPCHTETA M, | LIeXanoBay
Kypran «BecTHHK QHHAHCOBOrO yHUBEPCHTETAY

Kypnai «Bompockr aK0HOMUKEY

Kypnan «BEI9HCIATEIBHEBIE TEXHONOIHHY

2 0 NS b

B) HHTEPHET-PECYPCHI:
Pecypchl s AMCTAHIOMOHHOTO — OCBOEHHS Kypca, pasMCIICHHBIC Ha  calite
www.cs.visu.ru.

CoBspemennble HHOOPMALMOHHEIC CHCTEMBI TS CO3IAHMS ¥ PEali3aliid MATEMATHIECKHX Me-

TOJIOB B 5KOHOMUKE U (BHHAHCAX:

1. Mathcad ~ nporpaMmuoe cpeacTBo, Cpejia Ui BEITONHEHHS Ha KOMIILIOTEpE pazHooGpasHbIX
MaTeMATHYCCKUX M TEXHHUECKHX PACYEeTOB, CHAOMKEHHAs [IPOCTHIM B OCBOGHUH U B pafoTe
rpaguyeckum nHTepericom, KOTOpast MPefoCTaBIseT OIb30BATEN0 HHCTPYMEHTH! i pa-
GoTel ¢ popmynamu, ynciamu, rpadpuKkamu U Texcramu. B cpene Mathcad JOCTYIHEL foee
COTHH ONEPATOPOB U JIOTUYECKUX QYHKIUH, MpeAHA3HAYEHHBIX JUIS YHCIEHHOIO U CUMBOIIb-
HOTO PCIICHAST MATEMATHHECKHX 3a1a4 pasiimaHol cnoxuoctr (http://www.pte.com).

2. MatLab — BBICOKOYPOBHEBEIN SI3BIK M HHTEPAKTHBHAS Cpeia IJIs IPOTPaMMUPOBAHHS, YUC-
JICHHBIX PACYCTOB U BU3yanmsarmy pesyinsraTroB. C momompio MATLAB MoXHO aHaIu3u-
poBaTh  NaHHBIC, paspabaTHIBATL  AJTOPUTMEL, CO318BaTh MOJAENM M IPHIIOMCHHS
(http://matlab.ru).

3. Malpe — onna us nanGonee MOMYIAPHBIX CHCTEM CHMBOIBHBIX BBIYMCIICHMH, 061a1810Mmas
IPEBOCXONHON HayqHOU rpadukoii (http://www.maplesoft.com).

4. Power Sim Constructor, Power Sim Studio — nporpammuoe oGecredenne Powersim Bxmo-
98€T B ce0A  pasiaMYHBIe THIBl | MHCTPYMEGHTOB HMMUTAIHOHHOTO —MOZLENAPOBAHHS
(http://powersim.ru)

5. Anylogic AnyLogic - HHCTPYMEHT MMHUTALUOHHOIO MOJETUPOBAHUS
(hitp://www.anylogic.ru)

6. BPWin — MOMWEIM MHCTPYMEHT MOZAETMPOBAHHS, pa3paGOTAHHbIH ¢upmoit  Computer
Associates Technologies xoTopsiit uenoms3yeres st aHamsa, JTOKYMEHTHPOBAHHUS U peop-
raHM3aIHH CIIOXKHBIX OU3HEC-TIPONECCOB. Moesh, co3aHHas cpeacteamu BPwin, nozsons-
CT YCTKO AOKYMECHTHPOBATH PA3IMYHBIC ACIEKTEI JIEATEIBHOCTH - NeHCTBUS, KOTOphle Heob-
XOMUMO TIPEIPUHATE, CIOCOOB! HX OCYMIECTBIEHHS, TPEOYIOMHMECs IS 3TOTO PECypChl |
ap. (http://www.ca.com).

WrTepreT-pecypcsl, 6a3bl AAHHEIX, HH(OPMALMOHHO-CIIPABOYHBIE U TTOMCKOBRIE CHCTEMbI 110

TEMAaTUKE JIACIUTIIHHEL;

1. http://www.exponenta.ru — O6pa3oBaTeIBHBIA MATEMATHYECKIH noprai,

2. http://'www .kxlab.com - caitr _kx JlaGoparopur. OTmpaBHast Touxa momucka UHPOPMAITHH O
HOBEHIUMX HAYYHBIX Pa3paboTKax B 00JIACTH BEIYMCIUTENEHOM MATEMATHKY, ABTOMATH3AINH
MOJICTUPOBAHMS M IIPOIPaMMHEIX. TPoJiyKTax _kx JlaGopaTopu.

3. www.mathhelpplanet.com - HexoMMepUecknii MaTeMaTHUCCKHH bopym™, Ha KOTOPOM MOXKHO
TIIOJYUTh KOHCYJILTAIMIO ¥ PEATbHYIO MOMOIIL B PEINEHUM IO MPAaKTHIECKH JIOGOMY BO-
IpOCy, CBA3AHHOMY € MATCMATHKON U MHOTOYHCICHHBIMA €& IPHITOKEHUSIMIL,

4. www.csin.ru - O6GpasoBaTeibHbIl HHTEPHET-IPOGKT, ITOCBAINEHHBIH computer science u
CMEXHBIM THCHUINIIHAM. MBI (popMUpyeM KOMMBIOHHTH JIIOnEH, npodeccHonaibHo 3aHu-




MAIOIIMXCS MM J@XKe IPOCTO HHTEPECYIOMUXCs JaHHOM Temartnkoi. Takike MbI coGupaem
HHOOPMALINIO, HATPHMED, PYCCKOS3BIYHBIE KYPCHI [0 HH(OPMATHKE.

5. www.teorver.ru - Ilopra, MOCBSINEHHLIE TaKuM pasjieliaM MaTeMaTHKH, KaK TCOPHs BEpo-
ATHOCTEH, MaTeMaTU4eCKasd CTATHCTHKA, TEOPHsS MAccOBOro 00CHY)KMBAHMS, MaTeMaTHYe-
CKas TCOpHs TeNeTpadyKa i JAPYTHM HIPHIOKEHHUSAM TEOPHUH BEPOSTHOCTE.

6. http://eduru - Denepanpuii nopran "Poccuiickoe o6pasosanue’, momnepxupaemsii OI'Y
['HAW UTT "Undopmuxa". Karanor HHTEpHET-pECYPCOB 110 TPEAMETaM.

7. http://www.mathtree.ru - J[peBoBUIHBI KAaTaIOr MATEMATHUECKHX PECYPCOB COMEPIKHT HH-
opmarmio o xadenpax, mepconax, myOnuKarmsax, GMOIMOTEKAX, JKyPHAIAX U T.IL.

8. http://www.mathnet.ru/ - O6mepoccuiickuil MgTeMaTHUECKH TOPTAN, IPEXOCTABISIONAI
POCCHICKUM ¥ 3apyOe)KHBIM MaTEMATHKAM Pa3IMYHbIe BO3MOKHOCTH B TIOMCKE MH(OPMAIIHH
0 MaTeMaTH4eCcKoH xu3Hu B Poccuu,

9. http://algolist. manual.ru - CaifT, OCBSLICHHBIH AITOPUTMAM H METOXAM IporpaMMHUpORa-
Husl,

10, http://www.ecsocman.edu.ru/ - OG6paszoBaTeNBHBIA TOPTANT - 3KOHOMHKA, COLMOJIOTHSI, Me-
HEJDKMENT.

11. http://www.fea.ru/ - IToptan naGoparopnu "Brruciurensras Mexannka" QUaHKoMeXaHuYe-
ckoro daxynsrera CIIOITTY.

8. MATEPHAJBHO-TEXHUYECKOE OBECIEYEHHE
JACIHUTLIAHEL (MOJTYJIS)

JIeKIHOHHEIE ayMTOPUH, OCHAIIEHHBIE JOCKOH (JUI MeJla MM Mapkepa), SKPaHOM Ul
IPOCKIOHHEIX CHCTEM, IPOCKTOPOM U HOYTOYKOM.

AynuTopuu Ut poBeNeHHs JaGOPATOPHBIX 3aHSTUH, OCHAINEHHBIE COBPEMCHHBIMH
IEPCOHANBHEIME KOMIIBIOTEPaMH, OOBEAMHEHHBEIMH B JIOKATLHYIO BLIYMCIUTCALHYIO CETh U
YKOMIUIGKTOBAHHBIME ~ HEOOXOIMMEIM, =~ CHCTEMHBIM M LPUKIAIHLIM  TIPOTPAMMHBIM
obecrieuenyeM, ayIUTOPUY BEIYUCIUTENBHOTO LEHTPA.



PaGouas nmporpaMMa JUCIHUIUIMHEI COCTABICHA B COOTBETCTBUM ¢ Tpebopanuamu GIOC BO
o "Hanpasienuio (02.03.02 @ynjaMenransaas nihopMaTika 1 HHQOPMALHOHHEIS TEXHOTOTHH.

Pabouyro mporpammy coctasmt nonenr kadepn GullM AbGpaxun C.1.
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IIporpamma paccMoTpeHa 1 0100peHa Ha 3aceanui Kadeapon @HHM
IIpotokon Ne 77 or € 7% 7 rona
3apenyromuii kadeapoit

_Apaxessa C.M.

(®UO, nonnucs)

Paboyas mporpamma paccMoTpeHa M 0f00peHa Ha 3acelanud y4e6HO-METONMICCKON KOMHCCHH
nanpasnerus 02.03.02 Oynpamenransias nnGopMaTika 1 HHGOPMAIHOHIBIE TEXHOIOI L.

Ipotoxon Ne 77 or ¢ 7 0% 7S roma
[Ipencenarens KOMUCCUA / - Apaxensan C.M.

(@O, noanucs)

JIUCT NEPEYTBEPKIIEHUS
PABOYEN IIPOIPAMMBI TUCITATLIMHBI (MO JIST)

[IpoTokoi 3acenanns xkadeapnt No 7 ot W/{Z roja /
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Pabouas nporpamma omobpena Ha yueOHEBIi roj

ITpotokon 3acenanus xaheapnr Ne _oT rojia

3asepyrouuii kadempoit

Pabouas nporpamma onobpena Ha yueOHBIH 1o

IIporoxon 3acenanus xadeapnr No oT rona

3apeayroumit kadenpoit




