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1. IEJY OCBOEHMS JUCIUILIAHGI

IensMu OCBOEHHS MUCUUILUIMHEI (MOXYIst) «METO/Ibl ONTHMM3AIMY M HCCIE0BAHNE OIepa-
IUA» ABJIAIOTCS O3HAKOMIIEHHE CTY/CHTOB, OOYYalOIUXCs IO HampaBieHH0 «MareMaTtuyeckoe
obecrieueHne ¥ aJIMAHUCTPHPOBAHNE HHPOPMAIIMOHHBIX CHCTEMY», C METONAMH, HAKOIICHHBIMU B
3TOM Teopuu. [lociendee 03Ha4acT, UTO CTYAEHTHI 0 OKOHYAHUH Kypca JOJDKHBI BIAJETh HABIKA-
MH I10 PENIEHAIO TIPUKIIATHBIX IKCTPEMANBHBIX 3a/iay.

Onnolt U3 XapaKTEpHBIX OCOOGHHOCTEH COBPEMEHHOU SIOXH SBISIETCS BCE BO3PACTAIOLIEE
BHIMaHUe K npobnemam ynpasineHus. Kak HuKorja mpexie, omymaercs IOTPeGHOCTs B ILIOO-
TBOPHOM H 3()(QEKTHBHOM HCIIOIE30BAaHHH IPUPOJHBIX OOTATCTB, JIFOJICKHX PECYPCOB, MaTepHAb-
HBIX ¥ TEXHHYECKUX cpeAcTs. Ha MaTemaTnueckoM s3bIKe Takue 3aadu MOTYT OBITH CHOPMYIIHpPO-
BaHBI KaK 3aJa4l OTHICKaHUs SKCTpeMyMa HeKoTopo# Gynkiwu mnm dyHKimoHana. B pesynerare
paboT MHOTHX MaTEMATHKOB II0 UX PEIICHHIO CTANIO0 BO3MOYKHBIM TOBOPUTH O TEOPUHU IKCTPEMAITb-
HBIX 32784,

3azia4n JUCIUTLINHEL
- HM3YYEeHHE OCHOBHBIX IIPHEMOE U METOJOB PCIICHHS ONTHMH3AHOHHBIX 3a10a4;

- (I)OpM[HpOBaHI’IC HAaBBIKOB ITOCTPOCHUA OHTHMHSaﬁHOHHBIX MOI[CJIGfI, HanboJee IMOJTHO OTBE-
Jaronmx Tpe6OBaHI/I}IM IMOCTABJICHHOMR 3aJiavi, ‘

- H3YYEHHE CIOCOOOB peayld3alliy METOIOB ONTHMU3AINH B BHJIE IporpamMm it OBM;
- IpHOOpETEeHHE HABBIKOB INIAHMPOBAHUS SKCIIEPUMEHTOB H 00pabOTKH HX pe3yIbTaToB.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO

Jannas OUCHUINIMHA OTHOCHTCS K 00S3aTebHBIM AUCHUILUIMHAM BAPUATMBHON 4YacTH
OIIOIL Usyvenne AUCHUIIMHEL IIPOXOAUT B 4-M ceMecTpe U Gasupyercs Ha 3HAHMSX, IpHOGpe-
TCHHBIX CTYyJCHTAaMH B paMKaxX KypcoB «MaTematuueckuil aHan3y, «['€OMETPHS U TOIOIOTHUS»,
«npdepenruansusle ypaBHEHUN», «UNCICHHBIE METOABI», «ANTOPHTMEI B aIrOPUTMHYECKHE
SI3BIKE» K JIP. |

Hannbii Kypc obecnednBaeT maibHelInee n3yueHne AUCIMIUIME «MoJenupoBanue WH-
(popMaIOHHBIX CHCTEM U TEXHOJIOTHIY, «Pacupenenénnas o6paGoTka HHQOPMAIAE» | SBIISCT-
¢S 6a30BBIM JITSI H3YYCHUS CICITUATBHBIXK JUCITATLIVH,

3HaHus, MONTYYCHHbIE B PaMKaX H3yYeHUs NAHHOM TMCHUILIMHBL, MOTYT OBITH IIPHMEHE-
HBI JUIsl HAIUCAHHUSL BRITYCKHOM KBaTM(HUKAIIMOHHOH paGOTHL.

3. KOMIIETEHIIMU OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJILTATE
OCBOEHMUS U CHUILIAHBI (MOIY.JIS)
B pesynbrare ocBO€HNS UCIHUILIMHEL 00y 9AIOIFICS JOIDKEH OBJIANETE CIIEAYIOMUMH OOLIe-
podheCCHOHATIEHBIMU 1 ITPO¢ECCHOHATBHBIMU KOMIIETEHIAAMH:
- CIOoCOOHOCTE MPUMEHATE B IPO(ECCHOHATBHON EATENFHOCTH 3HAHKUA MATEMATHYECKIX OCHOB MH-
¢bopmaruku (OI1K-2).
- TOTOBHOCTH K pa3pabOTKe MOJEIMPYIOMUX ATOPUTMOB U peau3alliy UX Ha 0ase sS3BIKOB M lIaKe-
TOB MPHKJIAAHEIX IporpamMm Moaenuposanus (11K-3).
B pesynbTaTe 0CBOCHPS TUCHUINIMHBI CTYICHT JO/DKEH IEMOHCTPHPOBATH OCBOCHHE
yKa3aHHBIX KOMIETEHIIUH 10 JECKPUITOPAaM «3HaHUA, YMECHHS, BIAICHNL», B COOTBETCTBHN



¢ TEMAaTUYCCKUMH MOAYJISIMU JUCITUAIUINHEI, IIPAMCHATE IOJIYYEHHBIC 3HAHUS B IIOCIEAYIO-

IeM 00y4CHHE U NPOPECCHOHATBHOM AEATENLHOCTH:

1) 3nate: onpenenenue o6mux (popM, 3aKOHOMEPHOCTEH, HHCTPYMEHTANLHBIX CPECTB JUIS
JaHHOM JUCIUILIMHBL, KOPPEKTHEIC TIOCTAHOBKH KIIACCHYECKHUX 3aa4,
2) YMeTh: IIOHATH NOCTABICHHYIO 3a/1a4y; GOPMYIHPOBATH PE3yiIbTAT, HA OCHOBE aHAH2A
YBHIETh U KOPPEKTHO CHOPMYIUPOBATH MaTEMATHUECKH TOUHBIH Pe3yIIbTaT;
3) Buagets: cmocOGHOCTEIO YUHThCA; (yHIAMEHTAIBHOM IOATOTOBKOH IO OCHOBAM IIPO-
(PeCCHOHANBHBIX 3HAHMIN; MTOHHMAHHEM KOPPEKTHOCTH IMOCTAHOBOK 3a1ad; CHOCOOHO-
CTBIO TICPEIABATh PE3YILTAT IIPOBEACHHBIX (HU3UKO-MATEMATHICCKUX U IPUKIAANEIX HC-
C/ICZIOBAHUH B BHJIE KOHKPETHBIX PEKOMEHIANNH, BEIPAKCHHBIX B TEPMUHAX [IPEAMETHON

odmacTu N3JIydaBHIICTOCs SIBJICHUS.

4. CTPYKTYPA M COAEPKAHUE JUCHAILIMHLI (MOYJIST)

OGmas Tpym0eMKOCT IUCIUILTHHEL COCTABJIAET 5 3aueTHhIX enuHAnE, 180 yaca.

Buze! yueGHol paGoTEI, BKIIOHA CAMOCTOR- DopMBI TeKylero
< TeNLHYI0 paboTy CTYNEHTOB O6bem yuebHo# KOHTPOJIA yCrie-
g U TPYAOEMKOCTD (B Yacax) paGoThI, BAacMOCTH
o Pesnest (rema) g z ué Ca | © MPHUMEHEHHEM (no Hedensim
g o = - =3 =T I a. | AHTEPAKTHBHBIX cemecmpay),
n/m JNCIAMITAHBL 5 & 38 e S| 4E &
&) 5 E E §s§ | § 8 © w METOJIOB tbopma npomexcy-
8 ke é g Rl E- S O 5 (B vacax / %) TOYHOI
& g° | 28| &% aTTecTaunH
= o (o cemecmpam)
1 | BregeHue B JUCLMILIH-
Hy. IlocTtanoBka 3amaun | 4| — 2 - - - 23 | - 1 (50%)
ONTHUMU3ALIVH,
2 | MeTojbl MHHUMH3ALIN Peis
. N ©~ edTuHr-
HKOWH oaHoH Iiepe- | 4 ! 12 - 8 - 23 | - 10 (509
by “Iv A P N (50%) KOHTpPOJNE |
MEHHOH.
3 | Metogsl MHHHUMH3ALIUA
HKIIMII MHOTHX IIepe- .
by . P “ 0 Petirunr-
MEHHbBIX, DJIEMEHTHI BEI- | 4 | 7 22 - 10 - 35 | - 12 (37%)
) KOHTpOJb 2,3
OyKIOrO aHauusa. OJB-
PUCTHYCCKUE METOIEI,
Bceero 4| 18 | 36 - 18 - 81 23 (42%) | Ox3amen 45

COJEPKAHUWE JUCIHUILINTHBI

JEKLIUA

Jlexmms 1. Brenenue. IlocraHoBKa 3a1a4d OIITHMU3AIHH. Knaccuduxanms 3amau MaTeMaruye-

CKOr0 IIporpaMMupoBanus (2 gaca).

Jlexkuus 2, Metoasr MuHAME3aIva GyHKui oquoii nmepemenHoit. Kiaccmueckuit Metom. Me-

TOJBI JMXOTOMUHU, 30JI0TOr0 ceueHusd (4 Jaca).

Jexuun 3. Metoapl MEHAME3aIMH (YHKIUN OXHOM epeMeHHOi. MeTox toMankIx (4 daca).
Jlexuusn 4. MeTtoapr MuHMME3anuY GYHKIHA 0IHON NepeMeRHON. Brimykisle GpyHkmun. Merton

KacaTeNbHEBIX (4 vaca).

Jleknus 5. Metonsl MEHUMH3aNUH (GYHKIHNA MHOTHX HepeMeHHBIX. [ocTaHOBKa 3axa4n. S3ana-

4a Ha Oe3ycIIoBHBINA 3KkcTpemyM. Kitaccnueckmit meton (4 gaca)

Jlexnua 6. Metoasl MUHNMU3aMKH QYHKIUH MHOIMX I€PEMEHHBIX. MeTon MHOxHTenel Jla-

rpamxa (4 gaca).

Jlexuusn 7. 3agaum BBIyKIOro mporpaMmupoBanus. Cemiosas touka. Teopemsr Kyna-Takkepa

(4 qaca).




Jlexnust 8. UncnenHble MeTOAB MHHUMH3ALAN (byHﬁ(unﬁ MHOI'MX IIepeMeHHBIX. MeToJ ciyyaii-
HOTO IOUCKA. ['pagueHTHEIE MeToBL. MeTox H}f,IOTdHa (4 vacoB).
Jlexuus 9. UncneHHbIe METOI6I MUHAMH3AIMH QYHKIMH MHOTHX [IEpEMEHHBIX. MeTo moKoop-
AUHATHOro cmycka. Meton MuEoxuTenel Jlarpamxa. Merox mrpadubix Gyskiumi (4 Jaca).
Jexnust 10. OBpuctuueckue Merousl. I CHETHYECKHE aJTOPHUTMBL. MypaBbunsIi anroput™ (2
qaca). |

JJABOPATOPHBIE 3AHATHS
JlaGopaTopuas padora Nel. Meromnt MHHHMH3AIHH byHKUMH onHOMN TepeMeHHOM. MeTo, u-
XOTOMHMH, METOJ, 30JI0TOr0 ceueHus (4 Jaca).
JlaGoparopnas pabora Ne3. Meroxs MUHEMA3anun QYHKIMH oHOM IepeMerHO#. MeTo J1o-
MaHBIX (2 Jaca).
JIaGopaTopnast paGora Ne3. Meroas: MuHIME3anuy GyHKIHI 0JHOM epeMeHHON. MeTon Ka-
caTenpHHIX (2 "aca).
JlaGoparopuasi padora Ned, Merons: MI/IHI/IMI/ISaLII/II/I (byHKm/II/I MHOI'HX IIEpEMEHHEIX. ['pann-
¢HTHBIE MeTOAH! (4 Jaca).
JlaGoparopnan pa6ora Ne5. UncienHbIe METO/(b] MUHAMHA3ANUY GYHKIMI MHOTHX TIEpEMCH-
HEIX. MeToj| IoKoOpANHATHOTO cirycka (2 yaca).
JlaGopaTopuasn paGora Ne6. UncieHHEIE METO5! MUHAMHU3AIAE (YHKIHI MHOTHX IEpEMEH-
ubIX. Meton mrpadsex Gynkuuii (4 gaca).

S. OBPA3OBATEJIbHBIE TEXHOJIOI'HA
JJ1st noCTHKEHHS MIIAHKPYEMBIX PEe3yJIBTATOB OCBOCHUS JUCIHILIHHEI HCIOJIB3YEOTCS
crepyromue o6pazoBareIbHBIE TEXHOJIOTHH:
- MHGOPMaIHOHHO-PA3BUBAIOIIHE TEXHOIOTHH;
- pasBuBalONIUe NPOOIIEMHO-OPUEHTHPOBAHHLIE TEXHOJIOTHH,
- JHYHOCTHO OPHEHTHPOBAHHBIE TEXHOJOTHH OGYYCHH.

Metonsi Jlexuus Jlaboparopie CPC
3aHSATUS
Merton IT + + +
Pa6ota B komaHze +
Case-study +
[Ipo6nemnoe o6ydenue + +
KonrekctHoe 06yuenue + +
O6y4eHHe Ha OCHOBE OITBITA + + +
HnpuBupyansHoe 00yueHue + +
MexucuuniuaapHoe obydeHue + + +
Onepeskarowmas caMmocTosTeNlbHas paboTta +

B paMkax m3ydeHHs MUCHUILUIHHEI BO3MOXHO IPUMEHEHHE HIMPOKO CIIEKTpa 06pa3oBa-
TENBHBIX TEXHOJIOTHH: JICKIIHOHHO-CEMHHAPCKas cucTeMa o0ydeHus (TpaAMIUOHHBIE JEKIMOH-
HbIE U JTaDOpaTOPHEIE 3aHATHA); case-study; METOJ] IPOEKTOB; O0yUeHHEe B MAJIBIX IPYIIIAX; Mac-
TEP-KJIACCHI, NPUMEHEHHE MYJBTUMEIUA TEXHOJOTHI (IIpOBejcHUE JIEKIMOHHBIX 3aHATHH C
II[PUMEHEHUEM KOMIBIOTEPHBIX NPE3CHTANMN U JEMOHCTPAMOHHEIX POJIMKOB C IIOMOIIBIO IIPO-
ekTopa mam OBM); TEXHONOTHS pa3BUTUSA KPUTHICCKOTO MEIUUICHHUS; HH(OPMAI[HOHHO-
KOMMYHUKAITMOHHBIE TEXHOJOIMHU (TIpUMEHEHNEe WH(POPMAIMOHHBIX TEXHOJIOTHHM Ui MOHHTO-
pPHHTra TEKYIIEH yCcIIeBAEMOCTU CTY/IEHTOB U KOHTPOJIS 3HAHUI),



6. OIEHOYHBLIE CPEACTBA JJISI TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MPOMEXYTOYHOI ATTECTAIIAA ITO0 UTOI'AM OCBOEHHS] JUCHIAINI-
JIMHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJIb-

HOM PABOTHI CTYJEHTOB

TEKVIIIM KOHTPOJIb
TexymmM KOHTPOJNEM yCHIEBACMOCTH SBISCTCS NEHCTBYIONIAS B YHHBEPCHTETE CHCTEMA
PEHTHHI-KOHTPOJISL.

KonTpoJibHBIE BOIIPOCKHI K PeHTHHI-KOHTPOII0 Nel
1. TlocTponTs MUHEMH3HPYIOIIYIO [OCIEAOBATENLHOCTD st QYHKIHH J(u) = arctg(u).
— *
2. Haiiti MEOXeCTBO U BCeX TOUeKk MUHHMYMa 11t QYHKIAHE J(1):

{’uz -1
J(u) =

Lu=1.

UZ1,

3. Mycrs dyakmus J(u)=||[u’-1 |-1|-1|. HaiiTi Bce MOKaNBHEIE MUHUMYMEI JaHHOM GYHKIME 1
OTBETHUTH Ha BOIPOC: HA KAKMX OTPE3KaX OHA ABISIETCS YHUMOIAIBHOM.

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

i 1

1+e®

L

-1
u+0;
] ’ *>extr, ueR.
0, u=0.
6.  IlpuBect npuMep GHYHKIHHA, YIOBIETBOPSAIOMMX YCIOBHIO JIHIIIINA, HO He SBISIOMIXCS
YHHMOJAIBHOH (He MeHee Tpex QyHKimif). OTBETHTE Ha BOIIPOC: yAOBIETBOPSET JIH YCIIO-

BusiM Jlnnumia Gpynkuus yauMonaibHas Ha OTpeske. Y TBEpXKIeHHe T0Ka3aTh.
7. PaccMOTpeTh mepehle MeCTh IIArOB METOMA JIOMAHBIX i GyHKIwH J(u)=||u’-1|-1 | Ha oT-

peske [-2; 2] mpu Vu, €[-2;2].

8. Haiitu 061acTs BBIMYKNOCTH QyHKUMHA J(1) =sin(u)+sin(2u).

Peruuts: J(u) =

9.  Pemmts: J(u)=(x+y+ 1)_(x2_xy+y2) —extr. u=(x,y)eE”.

10.  Pemmute: J(u) = xy°z’ (1 -x-2y —32) —extr,u=(x,y,z)e E*.
: 3
11.  Pemnts: Ju)=x-—-min, uclU, U = {u =(x,y)eE*:y-x?=0,x2 O}.

12.  Peumars: J(u)=x = extr, ueU, U= {u =(x,y)eE*:x"+)! = O} , TIIE P U q HATypalbHbIe
qucaa.

13. Tlpn xaxux a b uw ¢ Oymkums J(u)=ax’ +2bxy+cy’, Gymer BBINIyKJIa, BOTHYTa?
u=(x,y)eE>.

14, Haiitm obmactm  Bemyknoctd  Qymkummit:  Jw)=sin(x+y+z), Ju)=sinx’ +y7+29),
u=(x,y,2)e E°.

15. IlpuBectn mpumep KOPpPEeKTHO cHOPMYITHPOBAHHOM IIPUKIATHOM 3aJaud ONTHMH3ALINH, C

HallUYHeM HE MCEHEe IBYX OrpaHHYEHMH. YKazaThb K KaKOMy KacCy M THIY OTHOCHTCS
chopMyanpoBaHHas 3a1a4a.



16.

17.

18.
19.

20.

21.

26.

27.

28.

(v} & .
Haiitn MHOXecTBO U — Beex ToueKk MuHMMyMa (GyHKIHH J (u):sm[ﬂ exp(—uz)] , Ha

yHHBepcanbHOM MEOXecTBE U = R’. [TocTpouTs MHHUMH3UPYIOIINE [10CIEA0BATEILHOCTH
*
st J(u), KOTopas CXOmuTeA K MHOKeCTBY U M He CXOJUTCS.

= *
Haiiti MHOXECTBO U - BCEX TOYEK MHHUMYMa byHK-

mun J(u) =1-cos {Vﬂ exp(—u2 —In %ﬂ , Ha yHEBepcaTbHOM MHOXecTBe U = R’ IToctpo-

UTH MEUHUMM3HPYIOUIKE TOCTENOBATEILHOCTH U J(14), KOTOpask CXOAUTCSE K MHOMKECTBY
U' une CXOJUTCH.

BrisecTi (hopmyiry i BEIMHCICHHS IOTOKEHHS TOYEK 30JI0TOrO CEYEHUs OTpe3Ka [a, b).
BriAcHHTE Ha KakuX oTpe3kax (GpyHKIHs J(u) SBISeTCA YHUMOAAIBHOM!:

J() =au’ +bu+c,J(u) = \/I;,I_l, Jw)=¢e",J(u) =cos(u),J(u) = sh(u) .
BrisichuTs Ha Kakux oTpeskax (GyHKIMS J(u) SBISeTcs yHUMOJAIBHOM!
WJW)=e",J(u) =sin(u), J(u) = ch(u).

J() = au® +bu+c,J () = \JJu

Onenuts nocrosuuyio Jummuna L s dyaxuun J(u) = —u’ +2u’ +5u—2 Ha oTpeske [-

2, 3].

Ouenuts nocrosayto Jlummmna L ot Gyaxiun J(u) = —2u’ +6u° —u +10 Ha oTpeske |-

2, 3].

Haiftn rnoGansuenit MuaumyM dynkoua J 1o METOY IIOCIIEN0BATEIbHOTO epedopa ms

bymxrmn J(u) J(u) =-1’ +2u’ +5u—2 ma orpeske [-2, 3].

Haiity rinoGanbHbit MARMMYM §YHKIHE J- II0 METOJY IIOCIEN0BATEILHOTO mepedopa s

bynkmun J(u) =-2u’ +6u° —u+10 Ha orpeske [-2, 3].

Haitti Touxy Maxcumyma dymkmuu (f(x) — max ) f(x) = 2x, +4x, —x; —2x) 1pu orpa-
X +2x,<8

HHUYCHUIX {2x1 Ly, <12

Haittr Touxy makcumyma ynxmmn (f(x) - max ) f(x) = x, +4x, +x,x, — 2x7 ~ 2x. 1pu

X +2x, <12

OrPaHUYICHUAX .
3x, +x, <15
Haiiti Touxy maxcumyma dynxmma (f(x) — max ) f(x)=—x. —x2 +x, + 8x, mpu orpaHu-
X, +x,<7
YEHUSX
X, <5
Haiitu Touxy maxcumyma dynkmum ( f(x) — max ) f(x) =—-2x, +8x, —x’ —x} npu orpa-
X +2x, <12

HUYCHUSX .
-x +x,28

Haiitu touxy maxcumyma dymkmun ( f(x) —> max ) f(x) = (x, —3)2 +(x, - 4)2 mpu orpa-

3x, 42%, 27

HHYECHHUSIX .
10x, —x, <8

KoHTpoabHbBIE BOIIPOCHI K PEHTHHI-KOHTPOJIIO No2

1. Haiitit Bce TOUKH TOKATEHOro Ge3ycloOBHOIO MUHUMYMa Y CIIEAYIOMEX (YHKITHIA.



I fenxg) = (or +x2— 1) +x; = 2xz

20 fenxy) = (xi—x2+ P+ (x; +x7— 1%

30 flaxd) = (i +x2+ 2 —xi

4. feenxg) = (o - 2x7 + 1) +xy;

5. flxy) = (6 +x + DF +x —x

6. flenxy) = —x + 47 +x/%

7. fenxy) = (%72 + 2%+ 1)? — 4x)’;

8 flxnxy) = (x;+x2+ 37 ~x; + 2x;

9. flenxaxsy) = (k1 + 2x2—x37 + (e + x)° + (x3—35)%;
10. flexaxs) = (1 —2x)° + (x2— 2x3)° + (es— 4%

11. flxyxaxs) = (1= 2x)° + (e2— 2x3)° + (63— 2x)° + (x1— 1)
12, flxnx2x3) = (o1 + 2x2 + 4x3)° + (o1 —x + 1)? + (x2 +x5— 1)
13. flx1,x3) = X0+ 2%+ xpep + 2% —x;

14. fenxy) = 2x7 —x° + 3xxo—x; + 4x2°;

15, flxnx2) = xi° + 5x° — 8%z — x) + 4%

16. flxp,x3) = 10x° —x7 + x5 + x5°:

17. flxpx3) = xP +x° —xX2 + X+ x5

18. flxrxz) = x1(5/3x7 —x1— 1) + x2(2%; + x2);

19. flex) = xi(=x1" + x5+ 4) + x2(2%1 + x3);

20. flx1,x3) = 5x1(x12 +x1—1) + 3xa(x; + x);

21 flxnxg) = 2xi(xi’ + 2x) — 3/2) + 2xa(=x; + x);

22. flx1,x3) = x1(— X+ Sxz) + 4xo(x; + 2x3);

23, flenxz) = 2x1(2x° + x;— 1) + 2o —x2); |

24. flxyxz) = x1(1 - x7° + 6x1) — xa(0; + x2).
2. Pelmuts cnepyiomuye 3aja4y Ha YCIOBHBIA MUHUMYM.,
1 (x; +x2—1)2 + (2x;—x; + 1)2 - min; x;—x3 = 1.
L (Xt 2% — ])2 + (x1+x2)2 — min; x;+x;=1.
c(xp t+ 3xp— 6)2 +x; = min; x;j—x; = 0.
L (Xp—xy+ 1)2—x2 —>min, 2x; +x; = 2,

. X1 +xp — min; 2x° +x7 =4

2

3

4

5

6. 2x; + x3 = min; 2x7° +x°, = 4.
7. x; = min; (x; -+ xg)2 +x’=1
8. x;—x; > min, x12 +JC22 =]

9. x;° +x; > min; x> + x2 =1

10. x12 + x22 — min; 2x12 3+ x22 =4,



11 x12 + 2x22 — min, x12 +x22 =4
12, x12 + 2x22 — min, 2x12 + x22 = 4,
13. (x;— x5+ x3— ])2+x22 —>min; x; +x; +x3=1.
14, (x; —2x2)2 + (x; + x3)2—9 min; x; +x;+x3=1.
15 (x; +x3+x3— ])2+(x1 —x2)2 —>min, x; +x;—x3 = 1.
16. (x; —xg)2 + (x; + x3)2 —>min, x; + x3 = 4.
17.(¢1—x2 + x5+ 1)7 > min; x; + %3+ x3= 1, %] — %3 — x3=2.
18. (x; +x3)° + (x; + x2)> = min; x; + 2x3 = 4, x; + 2x3 = 6.
19. (e1 + 2x2 + 3x3+ 4)2 > min; x; + x5 +x3= 1, 3x; + 2% + x5 = 0.
20. x; + 2x3 + 3x3 —> min; x12 + ,2x22 + x32 =]
21. x;—x; + x3 = min; x12 +x22—x3 =]
22. x; + x3 + x3 = min; x12 +x;+x3=1
23. x12 + x; + x3 > min, x12 + 2x; +x3=1.
24. x/° + x5 —>min, x; +x; + x32 =].
3. HaiiTu BCe TOUKM JIOKATBHOTO YCJIOBHOTO MHHHUMYMa y CJCAYIONINX (GYHKIMI NPH HATHYAHA
OrpaHn4eHuS x>0.
1 flepxg) = (e +x2—1)° + 51— 2%y,
Soenxs) = (er—x2+ 1 + (%1 + x7— 1)
floerxs) = (e +x2+ 27 —x/%
Slenxy) = (e — 2% + 1 + x5,
Joenxd) = (6 + x5 + 1) +x7 —x%
fnxz) = (xrf —x2 + 47 + x/;
flenxg) = (o + 2% + 1)7 — 4%
Soenx2) = (x; + %2+ 3)7 —x; + 2%y
Joerxax3) = (e1 + 2% —x3)° + (51 +x2)° + (e5- 5)%
10. flx,x2,%3) = (% —2362)2 + (x2— 2x3)2 + (x3— 4)%
11. flxn,x2,%3) = (x;— 2x2)° + (62— 2x3)° + (x33—2x1)2 + (= 1%
12. fxrx2x3) = (k1 + 20 + dx3)° + (xs—x2+ 1)7 + (xp + x5 1%
13. flx,x3) = X+ 2 + xpy + 2x; —x;
14. flx1,x2) = 2x7° — x> + 3y —x; + 4x
15. flenxy) = x° + Sx/” — 8xxy —x; + 4x

16, flerxg) = 10x7 —xp + x35 + x5,

X oo N S AN

17. fx1,x3) = JC13 + sz —xix2 + x5+ x22,'
18. fe,x2) = x1(5/3x1° —x; — 1) + x2(2%; + x3);

19. fix1,x3) = X~ sz +x1+4) +x202x1 + x3);



20. flxnx2) = Sx1(x/ + x7 = 1) + 3x2(%; + x2);

21 flxnxy) = 2x1(x/ + 2% —3/2) + 2x3(=x1 + x3);

22 flxnxg) =xi(=x° + Sxz) + 4xa(x + 2x3);

23. fxnx2) = 2x1(2x° + x1— 1) + 2x5(01 — x2);

24. flx,xz) = x1(1 —x° + 6x1) — x2(x; + X3).
4. Pemute creyrommue 3a[aui Ha YCIOBHBIA MAHHMYM 3aMEHSs OrpaHHYCHHE THIA «=» Ha OT-
paHUYEHHE THIA (<),

1. (x;+x3— ])2 + (2x;— x5 + 1)2 — min; x;—x; = 1.

2. (er+ 2x—1)% + Grtx2)? — ming; x;+x, = 1.

3. (1 + 3% 6 +x; > min; x;— x5 = 0.

4. (x;—x; + 1)2—x2 —>min; 2x; +x; = 2.

5. x;+x; > min; 2x12 + x22 =4,

6. 2x; + x2 = min; 2x;° + x22 =4,
7. x; —-»>min; (x; + x2)2 + x12 =]
8. x;—x3 = min; x° + x2=1

9. x/° +x3 - min; xP +x’ =1

10. x12 + x22 —> min; 2x12 + x;z =4,
11. x12 + 2x22 — min; x12 +xg2 =4

12.x7° + 20 > min; 2x)° + x5 = 4.

13 (xj—x; + x3— J)2+x22 - min; x; +x; +x3= 1.

4. (x; —ZXZ)Z + (x; + X3)2—) min, x;+x;+x3=1.

15, (x) + x5+ x3— ])2'|'(JC] —x;)z —>min; x; +x3—x3=1.

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

17, (x;—x3 + x5 + J)2 —>min, x;+x tx3=1, x;—x;—x3=2.

18. (x; + x3)2 + (7 + X2)2 —>min; x; + 2x3 =4, x; + 2x3 = 6.

19. (e; + 2x3 + 3x3+ 4)7 > min; x; +x2 +x3= 1, 3x; + 2%, +x3 = 0.
20. x; + 2x; + 3x3 = min, x12 + 2x22 + x32 = 1.

21 x;—x; + x3 > min; x12 +x22—x3 =]

22. % + x5+ x3 > min; x)° + X+ x3=1

23. x12 + X7 + x5 = min; x12 + 2%y +x3=1.

24. x12 + x22 = min; x; +x2 + x32 =1

KonTpoJbBble BONPOCHI K pEHTHHI-KOHTPOJII0 Ne3
Onenka no pedTHHr-koHTpOIIO Ne3 hopMHUpyeTCst 10 HTOraM BEIIOJHEHNS M 3aIHT JIa-
GoparopHBIX paboT IIPH OTBETE HA AOMONHUTENLHBIE BONPOCHL. TeMbl TabopaTopHEIX paboT:



10.

11.

12

13.

14.

i} 5,

16.

17.

18
19.
20.
21.
22.

Meroa THXOTOMHH.

MeToJ1 30JI0TOr0 CEUSHHUS.

MeTo/1 TOMaHBIX.

MeTo KacaTenbHbIX.,

Meton MHOXUTENEH Jlarpamxa.
I'paruenTHLIH METO HauCKOpeMIero cmycka.
Meron ycitoBHOTO rpaauenTa.

MeTox NOKOOPAUHATHOTO CITYCKA.

Meron mrpadpHbIx HyHKIHIA.

Bonpocsl k 3x3ameny
MaremaTrgeckas IOCTaHOBKA 3a1a4d onTuMusanui, Kiaccrprkaiys 38184 O TUMM3AIIHH.

OCHOBHBIE OIIpEJIENIeHHs. METOJOB ONTAMM3ANUH. I[OCTAHOBKA 3a/aud ONTAMM3AINN IS
ynkImit onHOM nepeMennoii. Kinaccuueckuit MeTo1.

Munnmusamms  QyHknui  omHOM mepeMeHHoOW. MeTon JeNeHHA OTpe3Ka IIOIONaM
({uxoromun).

Munnmuzanus Gynxiuit ogHol nepeMenHoi. CUMMeTpHYHEIe MeToxsl. MeTox dubonawy.
Munumusanus QyHknmit onHo# mepemennoif. CHMMETpHYHBIE METOXBL. MeTon 30710TOro
CEUCHHUS.

Munnmuzanus Gynxnuit oxHON mepemeHHOM. Jlunmesocts (yHKIuH. OLEHKA KOHCTAHTHI
Jlumnmra.,

Munumuszanus GyHKImit oxHOM mnepeMennoit. Merox somanbix. Onucanye ITOpUTMA.
HricnieHHas peajm3anus MeToa JOMaHbIX.

MuHuMusaims QyRKImit ogHol mepeMeHHOH. Metoa momansx. TeopeMa O CXOIMMOCTH
METO/Ia JIOMaHBIX,

MuHnaMusanus Qynknuit offHON mepeMeHHOM. MeTons! mepeGopa. MeTo/pl MACCHBHOTO 1
[IOCJIEAOBATENBHOTO Nepedopa.

Bemykmele @yskmum onHoit mepeMennoil. Heo6Xommmoe M MOCTaTOYHOE yCIIOBHE
BBIIYKJIOCTH (KPUTEPH BBIIYKIIOCTH).

Bemyknele QyHkuuu ofHol IepemeHHON. TeOpeMBI O HEIPEPBIBHOCTH, TIIAMKOCTH U
JIATIIIEBOCTH BBITYKIOH QyHKIHY.

- Bemykiibie pyHximm onHolt mepemenHoit. Teopema 0 KacarenbHoi. CIIEACTBHE TEOPEMBI O

KacaTelbHOU,

Beykiste Gynknun oHol nepemenHoit. Teopema 0 MUHMMYMe BBITYKIION ¢byHKIHN.
Bemmykisle GyHKDME ofHOM nepeMeHHOM. CBolicTa BeITyKIbIX (yrkmit. Heo6xomumere 1
JOCTATOYHBIC YCIOBUS BBIIYKIOCTH.

Munumusarus QyHKumMi ool mepeMenHoM. Metox kacatenbHbIX. OMUCAaHHE ANTOPATMA.
Teopema o cxomuMOCTH METOja KACATENBHEIX.

IlocranoBka  3ajaum ONTHME3AIUM [l QYHKOHMH MHOIHMX HEPEMEHHBIX. OCHOBHEIE
ompe/ieneHust. TeopeMsl 0 CyIecTBOBAHAN MEHAMYMa (GYHKIIMH MHOTHX HEpeMEHHbIX.
Knacciaecknli  MeTon pemreHus! 3a7add yclOBHOM M O€3yCIIOBHON OITHMM3ANUH IS
(QyHKIMIT MHOTHX TEpEMEHHBIX.

. Merox Muoxuteneit Jlarpamka onTuMusanui GyHKIHN MHOTHX TEPEMEHHBIX.

Brimykeie MuoxecTBa. OCHOBHBIE OIPE/IENECHNS H CBONCTRA.

Brirykible GyHKinua MHOTHX TIepeMeHHBIX. Teopema o MEHUMYMe BBITYKJIOH (yHKIAN.
Beinyknsle GyHKIMY MHOTHX ITepeMeHHbIX. KpuTepuit BEITYKIOCTH.

Beinyknble GyHKIIE MHOTHX epeMeHHEIXK. KpUTepuii olrTHMAIBHOCTH.



23.

24.
25.

26.
27.
28.
29.
30.

31.

34.

35.

36.

37.

38.

39.

40.

=

FNAW

9.

10.
1.

Beiykible  QyHKIMM MHOTHX IepeMeHHBIX. CBOHCTBA BBIIYKIBIX (DYHKIMH MHOTHX
TIEPEMCHHBIX.

ITpoekmus TOYKH Ha MHOYKECTBO.

3ama4a  BBIOIYKIOIO IIPOIPaMMHPOBAHUSI. CemnoBast Touka Qynkmuu Jlarpamxa.
Heo6xoanuMplit ¥ JOCTaTOYHEIM IPU3HAK CEJIOBOI TOUKH.

3aa4a BBIIYKIOTO IPOrPaMMUPOBAHHUs. B3auMOCBS3E €€ peleHns ¢ CeUI0BOM TOUKOIL.
3aza4a BBIIYKIIOTO NporpaMmupoBanus, Teopemsr Kyna-Takkepa.

Uucnennple MeTonBl ONTHME3AUMM (QYHKUME MHOTMX IepeMeHHBIX. O6mas wuies
I'paJueHTHBIX MeTOA0B. CrIocoOKI BEIOOpA IIara MeTo/1a.

HuciieHHBIe METOBI ONTHMH3AME (GYHKIMHA MHOTHX NepeMEHHBIX. | paldeHTHBIN MeTO
HaMcKopeimero cmycka. ['eoMeTpu4ecKuii CMBICIT.

HnclieHHbIE METONBI ONTUMU3AIMH (YHKIHA MHOTMX NEpeMeHHBIX. MeTox mpoeKimit
rpagneHTa. I'eoMeTpUYeCKHii CMBICIL.

HuncrieHHble METOABI ONTHMU3ANMU (GYHKIMH MHOTHX IIEPEMEHHEIX. METOMN YCIOBHOTO
rpaguenTa. I'eoMeTpHUeCKuii CMBICIL

. HucrienHsie MeTOARI onTHMHU3ANKE QYHKIMY MHOTHX nepeMeHHBIX. MeTon HeioToHa.
33.

HuciieHHblE  METOABI  ONTHMHU3aUHM  (YHKIMM  MHOTMX  IIepeMeHHBIX.  MerTox

IIOKOOPJIMHATHOTO clrycka. TeopeMa 0 CXOIMMOCTH METOZa TIOKOOPAMHATHOTO CITYCKA.

UncreHHple METOABI ONTHUMH3ALMH (GYHKIME MHOTMX IepeMEeHHBIX. MeTol MHOXKHTeeH

Jlarpanxa.

HuCiCHHbIC METONBI ONTMMM3AIMK (YHKIMA MHOTHX NepeMeHHBIX. MeTox mTpaHbX

¢Qyrkuit. Onucanue alropurMa,

Urcnennple MeTOMBI OonTUME3ANUKE (QYHKIHH MHOTHX nepeMeHHbIX. CXOIUMOCTE METOa

mTpadHEIX QYHKITHH,

HHCIeHHBIE METOABI ONTHMHM3ANMK (GYHKIHH MHOTMX IepeMeHHbBIX. MeTomn! ciyuaiftoro

MIOUCKa.

HucreHHBle METONBl ONTHMH3AUMH (YHKIMH MHOTHX NEpEMEHHBIX. DBPHCTHUYECKHE

MeTonpL. ['eHeTnYeckne anropuT™el. KOMIIOHEHTHI T€HETHIECKOTO AJITOPUTMA.

UucneHHblE METOABl ONTHMH3AUMH (QYHKIHM MHOTHX IIEDEMEHHBIX. DBPHCTHUCCKHC

MeTo/bl. ['eHeTryeckue anroputMel. OepaTtops! FeHETHYECKOTO aITOPUTMA.

HHCNEHHBIC METOABI ONTUMM3AIAM (DYHKIHN MHOTHX TEPEMEHHBIX. DBPUCTHUCCKIE

meroxbl. ['enernaeckue anroputMel. HacTpolika apaMeTpoB reHeTHIeCKOro aaropuTMa.
Bonpocei 1151 NpoBepKH caMoCTOATEILHOM PadoThl

Jaiite onpesienene YHUMOALIEHOM GyHKIHH.

Kaknm o6pasom B MeTozie TMXOTOMHM FapaHTUPYETCS TIONajaHue TOUKH MUHEMYyMa Us B

OTpPE30K [ak, bk] pu io6om £ > 07?

Yem oTIIHYAETCS METO TUXOTOMMH OT METOIA 30JI0TOrO CEUCHUA?

IloueMy B MeTOE 30JI0TOrO CEYCHMs, HAUMHAS CO BTOPOH HTEPaINH, HEOOXOIHMO BEIUHC-

JIATH TOJBKO OJUH pa3 3HadeHue QyHKImu J (u) BMECTO JIBYX B METOJIE IUXOTOMIH?

Kaxoii u3 pacCMOTpEeHHBIX B 1a00paTOPHON paGoTe METOIOB CXOMUTCA OBICTpEe H MoueMy?
HaiiTe onpeneneHue MUMIAICBOIH (yHKIHY,

[eomeTpuyeckas HHTepIpeTANUS TAMIIUIEBOCTH DYHKIHH.

Byzer 5 niomanHas JMHES, TI0Jy4aeMas IPH IOMOIIH METO/d JIOMAHHBIX, IepeceKaTh Ipa-
¢uk dysxmuu J (u) U [IOYEMY.

K ueMy MOeT NpUBECTH 3aHINKEHHAS OLIEHKA KOHCTAHTH JINMINUIA 1 HogeMy?

Haiite ompenenenue BRIMYKION QyHKIUH,

['eoMeTpHuecKas HHTEPIIPETAIMS BBITYKION QyHKIUH.



12. Besikast su «ivmmunesa» GyHKIMS ABIACTCS BBIIYKION, B HA060POT, BCAKAS JTH BEITYKIIAS
(QYHKIUS ABISAETCS IUMIIMLEBON» M MOYEMY?

13. Kakum o6pa3oM ompesenseTcs Touka “k+1 nocne IIOCTPOECHHS JIOMaHHOMN gk (u) B METOAE
KacaTeNlbHBIX?

14. Taiire onpeneneHue rpajiuenTa QyHKIUH.

15. B kaky1o CTOpOHY HampaBJieH BEKTOD IPaJIMEHTa.

16. Hem oTyaeTcs METOZ YCIOBHOTO IPaJHeHTa OT METO/la HauCKopeiimero crycka? Jls Ka-
KOT0 Kj1acca 3a/1a4 UCII0JIb3YETCA METOJ YCIOBHOTO TPaaieHTa?

17. Naiire ompeneneHns BHIMYKION0 MHOKECTBA.

18. loxaxuTe, 9TO OTPE3OK SIBIACTCA BHIIYKILIM MHOYKECTBOM.

19. YUto Taxoe BcmomoraTenbHOE NPUOIMKEHHE B METOJIE YCIOBHOIO TPAIMCHTa U JUTS Y€ro OHO
UCIOIIL3YETCA?

20. [Touemy £ +1 npubnuxerue, moiy4aeMoe 1m0 HopMyiie METOAA YCIOBHOTO IPaJHeHTa, HE
BBIXOJUT 3a IIpeesbl BEITYKIIOro MHOXecTBa U ?

21. OnmmuTe HACIO METOA MOKOOPAMHATHOTO CIIYCKa.

22. I'eoMeTpuUeCcKHH CMBICI METO/Ia IIOKOOPANHATHOIO CITYCKa.

23. Ilpuseaute GopMyiTy IepeGopa KOOPAUHATHBIX HAIPABJICHHIA.

24. Yto Ha3BIBAIOT yHAYHON HTEpAIMeh?

25. B KaKux ciydasx BBIIOJHSETCS IpoOiieHne mmara?

26. KakoBo ycnoBue cxoauMoctu Metoga?

27. Nafite XapakTepUCTHKy METOJa IIOKOOPAWHATHOIO CI[yCKa B CPABHEHHH C I'DaJHCHTHBIME
METOJAMH.

28. IIpusenute NpeumMyecTBa M HEJOCTATKH METO/a TOKOOPIMHATHOTO CITyCKa.

29. Onummre uaero Meroaa mrpadHbx GyHKIMI.

30. [latite onpenenernue wrpadhuoil GyHKIMA.

31. IlpuBenuTe IpUMEpHI IITPAQHBIX (YHKI[HHA?

32. KaknM o6pasoM pemiaeTcs BCIIOMOTraTellbHas 3a/1aua B MeTo/ie ITPadHBIX QYHKIMH, KaKoi
cnoco® IpPUMEHEH B [aHHOM paboTe?

33. KaxoBo ycnoBue ¢X0[uMOCTH MeTOa?

34. laiire xapaxTepucTHKy MeTona ITpadHbIX GYHKIMA B CPABHEHHY C paHee PACCMOTPEHHEI-
MH METOJIaMH.

35. IlpuBeuTe NpeUMyINecTBa M HEJOCTATKY METO/A INTPagHBIX HYHKIMIL.

OBBEM CPC U PACITPEZIEJIEHUE TTO BUJAM YUYEBHBIX PABOT B UACAX

Bux CPC Kommuectso
4ACOB

Pabora ¢ eKIMOHABIM MaTepHAIOM, CAMOCTOATENILHOE H3YYEHHE OTHEIIBHBIX
TEM JTUCIHUIIIMHEL, IIOMCK H 0030p JIMTEPaTyPhl U SIEKTPOHHEIX HCTOUHHKOB; 23
YTCHHME M M3yUEHHE yueOHuKa W y9eOHbIX TOCOOMil.
[ToaroroBka K MpoBepo4HLIM paboTam 23
Brinonuenne JOMAITHUX 3a1aHuif, MOATOTOBKA K J1Ja60PATOPHBIM 3aHITHIM 35

Uroro 81

7. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEUEHUE,
JUCITATIJINHBI (MO Y JIS)
4) OCHOBHASI JIUTEPATYpA:
1. Merone!l oNTHMHU3ANME ¥ TEOPUH YIPABICHWSA: METOAMYECKHE YKA3aHHA K CaMOCTOS-
TeNbHON pabore 10 mucnumEaaM «MeTonbl ONTHMHU3ALHNY, «MaTeMaTHIecKue MEeTO/Ibl TEOPUH

YIpaBIienust» — DJIEKTPOH. TeKCTOBEIe naHHble.— Jlunenk: Jlunernxuii rocyapcTBeHHBIH TeXHTIe-
K yHuBepceuteT, ObC ACB, 2013.- 18 ¢.



2. Cecnasun AWM. Uccnenosanue omepanuii ¥ METOIbI ONTHMH3AIINH: yuebHoe mocobue/
Cecnapun A.M., CecnaBuna E.A.— DIEKTPOH. TEKCTOBBIE HaHHBIC.~ M.: YueOHO-MeTOINYECKUH
LEHTP 110 00pa3oBaHMIO HA JKETE3HOZOPOKHOM TpaHcmopre, 2015.— 200 c.

3. Kaszanckas O.B. Mogemu u Metonp! ontumusanuu. IlpaktuxyM: yae6Hoe mocobue/ Ka-
3anckast O.B., IOn C.I'., Anbcosa O.K.— DekTpoH. TekcroBble nannbe.—~ Hosocubupek: Hosocu-
OMpPCKHE rocyJapCTBCHHEI TeXHUUECKU yruBepeuret, 2012.— 204 .

4. AtrerxkoB A.B. BBejenue B METOIBI ONTHMU3AIHH: yuebHoe nocobue/ Arretkos A.B.,
3apyOun B.C., Kanarnukos A.H.— DnextpoH. Tekcrosbie manHbie.— M.: OUHAHCE M CTAaTHCTHKA,
2014-272 c.

5. Meroas! onmumusanmm: yue6Hoe mocobue/ O.A. Bacunbesa [ p.].— DNEKTPOH. TEKCTO-
BEIe JaHHBIe.— M.: MOCKOBCKME rocymapcTBeHHBIN cTpouTensHBI yHEBepcuterT, DBC ACB,
2014.- 96 c.

0) ToMOJHHTEbLHAS JUTEPATYPA:

1. Cyxapes A.I'. Kypc MeTo10B onTumusanuu [DNeKTpOHHEIA pecype]: ydeOHOe moco-
6ue/ Cyxapes A.I'., Tumoxor A.B., ®enopos B.B.— DieKTpoH. TeKCTOBEIE jaHHbIe.—~ M.: OU3-
MATIJINT, 2011.— 367 c.

2. Pososa B.H. Metone! onTuMusanuy [DneKTpoHHEIH pecypc]: yuebuoe mocoGue/ Po-
30Ba B.H., Maxcumosa U.C.— DrekTpoH. TexcToBIe HauHble.— M.: Poccuifckuii yHHBEpcATET
ApyxOs1 Hapozos, 2010.—~ 112 ¢.

3. IlanteneeB A.B. Meronr! ontaMusanun [DneKTpoHHEI pecype]: yueGHOE m0CcO6HE!
Ilantenees A.B., JleroBa T.A.— DieKTpOH. TEKCTOBBIE JaHHbIE.— M. : Jloroc, 2011.— 424 c.

B) IEPHOHYECKHE H3AAHHS:

1. «Mupopmanonnbie TeXHONOTHI» ExXeMeCAYHBINA TeOpEeTHUeCKHH ¥ IPHKIaIHON Ha-
yuHo-Texuu4eckuil xxypaai ISSN 1684-6400 IToanucuoi uaneke 72656

2. Xypuan «busnec-nnbpopMaTHKay — PELEH3NPYEMBIA MEXIUCIUIUTHHAPHBLA HAYIHbIiH
KypHan, BeiryckaeMbii ¢ 2007 roma HamuoHansHBIM HCCIIEIOBATENHCKAM YHHBEPCHTETOM
«Beiciast mkoia skonomukny (HUY BIIID). AjMuHHCTpEpOBaHME XKYpHATA OCYIIECTBISETCS
Hlxonoii 6usnec-undopmaruxkn HIY BIIID.

3. Xypnan «Bectauk UucturyTa 3konomuxu PAH» —

XKypnran «BecTHHK KOMIBIOTEPHBIX ¥ MHGOPMAITHOHHBIX TEXHOIOTHI»

Kypnan «Bectauk MI'Y: s5koHOMHKA»

Kypuan «Bectauk Poceniickoro skoHOMUYeCKOro yauBepcuTtera uM. [Inexanoay
XKypnan «BecTHEK HUHAHCOBOTO YHHUBEPCHUTETA

Kypnan «Bonpocs! 9KOHOMHIKH

A S A

Xypnan « BEIYUCIUTENBHBIE TEXHOJIOTHH
B) HHTePHET-PecypChbI:
Pecypes! niis ucTaHIMOHHOTO OCBOCHUS Kypea, pa3MelIeHHbIe Ha caiiTe Www.cs.visu.ru.
CoBpeMeHHBIE HHYOPMAITHOHHBIE CHCTEMBI JUIS CO3NAHMS M PEaTH3aIUI MATEMATHYCCKUX
METO/O0B B 3KOHOMUKE U PpUHAHCAX:

1. Mathcad — nporpaMMHOE CPEZCTBO, Cpefia [ BHINONHEHHS HA KOMIIBIOTEPE PA3HO-
00pasHBIX MaTeMaTHYeCKAX M TEXHHYECKHX PACUETOB, CHAGKEHHAS IIPOCTHIM B OCBOCHHA U B
pabote rpaduueckum uHTEpdeiicoM, KOTopas PENOCTABIIET IONB30BATEII0 HHCTPYMEHTHI I
paboThl ¢ popmynamu, YncIaMH, rpadgukamMu u Texcramu. B cpene Mathcad mocrynusr Gonee
COTHH OTIEPATOPOB H JIOTHYCCKUX (YHKIMH, IpeTHA3HAYEHHBIX IS YACICHHOTO ¥ CHMBOJIBHOTO
PelICHKs. MaTEMAaTUYECKUX 3a7ay pa3nudHoit cnoxaoct (hitp://www.ptc.com).




2, MatLab — BBICOKOYPOBHEBEIH S3bIK U HHTEPAKTUBHAS CPeNa JUTs IPOrpaMMUPOBAHHMS,
HUCICHHBIX PAacyeTOB H BU3yam3anuu pe3yiabraroB. C nmomornpio MATLAB MoXHO aHaIM3U-
poBaThb  JaHHBIC, pa3pabaTelBaTh AITOPUTMBL, CO3JAaBaTh MOIENM W  IIPHIOXKECHHUS
(http://matlab.ru).

3. Malpe — oxHa u3 Haubosee MOMYJSPHBIX CHCTEM CHMBOJBHBIX BEIMHCIICHUI, 06/a~
Jarolrasn IpeBOCXOAHOM HayuHo rpadukoit (http:/ www.maplesoft.com).

4. Power Sim Constructor, Power Sim Studio — nmporpammHoe obecnieuenme Powersim
BKIIOYAeT B Ce0s pasIMYHBE THIOBl HHCTPYMEHTOB MMHTAIIMOHHOTO MOJCIHPOBAHMS
(http://powersim.ru)

5. Anylogic  Anylogic -  HHCTPYMEHT  WMWTAallHOHHOTO  MOJEIHPOBAHHS
(http://www.anylogic.ru)

6. BPWin — MommsIit mECTpYMEHT MOJE/HPOBaHus, paspaboTanubit dupmoit Computer
Associates Technologies koTopsIit HenonB3yeTCs 4715 aHANK3a, TOKYMEHTHPOBAHAS 1 PEOPraHH-
3allUM CJIOKHBIX Ou3HEC-TpomeccoB. Moxenb, co3nanHas cpeacTsaMu BPwin, mosBosser ueTko
AOKYMEHTHPOBATH PasIMYHbIC aCICKTHI JEATENBHOCTH - AEHCTBUS, KOTOPbIE HEOOXOMMMO Mpe/I-
IPHHATE, CHOCOOBI MX OCYIECTBICHHS, TPEOYIOMIMECSs UL JTOTO PECYpCHl H .
(http://www.ca.com).

HurepHer-pecyperl, 6a3bl JaHHBIX, HMHOOPMAIMOHHO-CIPABOYHBIE M MOHMCKOBbIE
CHCTEMEI 110 TEMATHKE AUCIUILIHHBI:

1. http://www.exponenta.ru — OGpasoBaTeIbHEIN MATEMATHYECKHIT MTOPTAIL.

2. http://www.kxlab.com - caiit _kx JlaGopatopuu. OTipaBHas To4Ka IIOHCKa HHDOPMa-
LMY 0 HOBEHIINX HAYYHBIX Pa3paboTKax B 00JIACTH BBIYMCIUTENLHON MaTEMATHKH, ABTOMATH3A-
MY MOJEITUPOBAHHS 1 IPOrpaMMHBIX IIponykTax _kx JlaGoparopum.

3. www.mathhelpplanet.com - HeKOMMepuecKnii MaTeMaTHYeCKUit GOPYM, Ha KOTOPOM
MOXHO IIOJIy4HTh KOHCYJIbTALHUIO M PEAIbHYIO IOMOIIb B PELICHHH [0 MPAKTUYECKH JFOOOMY
BOIPOCY, CBA3aHHOMY C MAaTEMAaTHKOM M MHOTOYUCIICHHBIMHY €& IIPUIIOKECHHIMU.

4. www.csin.ru - OGpa3oBaTeNbHEI HHTEPHET-IPOEKT, TOCBAIIEHHEIH computer science
¥ CMEXHBIM JUCHHUIUIMHAM. MBI QopMHUpyeM KOMMBIOHHTH JIOJEH, TPOhECcCHOHATBHO 3aHH-
MAIOIIKXC WK JaXe MPOCTO HHTEPECYIOMUXCs TaHHOH TeMaThkoi, Takxe MeI coOMpaeM HMH-
opmaiiro, HANIPHMeEP, PYCCKOS3BIYHbIE KyPChI TI0 HHPOPMATHKE.

5. www.teorver.ru - Ilopra, HOCBSIIEHHBIN TaKUM pa3lelaM MaTeMaTHKH, KaK TEOpPEs
BCPOATHOCTEH, MATEMATHIECKAs CTATHCTHKA, TEOPHS MacCOBOTO OOGCIIy)KMBAHHS, MaTeMaTH4e-
cKast Teopust TeneTpaduKa 1 IpYTUM IPHIOKEHHAM TEOPUH BEPOSTHOCTEH.

6. hitp://edu.ry - Genepanbubii mopran "Poccuiickoe obpazoBanue", TONACPKUBAEMEIL
OI'Y THUU UTT "Mudopmuka". Karanor uHTEpHET-pecypCcoB MO IpeaMETaM.

7. http://www.mathtree.ru - JIpeBOBHIHEL KaTalor MaTeMaTHIECKUX PECYPCOB COXED-
JKUT HHEPOpMaNUIO 0 Kadenpax, HepcoHax, myGIuKanusax, GubIMoTeKax, KypHaIaX U T.IL.

8. http://www.mathnet.ru/ - O6IIepoCCHHCKHN MaTeMaTHYECKHMH MOPTAJ, HPeIoCTaB-
ASAIOIMA POCCHNCKHM M 3apyOe)KHBIM MATEMaTHKaM pa3lIMYHBIE BO3MOXXHOCTH B HOWCKE HH-
(bopmanum o maTemaruueckoit xu3amn B Poccun.

~

9. http://algolist. manual.ru - CaifT, IOCBSIIEHHEIA ANTOPATMAM ¥ METOAAM TIPOTPAMMEH-
POBaHHS.

10. http://www.ecsocman.edu.ru/ - OGpa3oBaTeNbHEIH TOPTAN - SKOHOMHKA, COI[MOJIOTHS,
MEHEIDKMCHT.

11. http://www.fea.rw/ - ITopran naGoparopuu "BeruciaTensHas MexaHuka" pH3MKOME-
xanugeckoro ¢axynsrera CITOITIY,




8. MATEPNAJIbHO-TEXHUYECKOE OGECIIEYEHUE
JAUCIHUATIINHBI (MOYJIA)

JIeKIMOHHBIC ayANTOPHH, OCHAIEHHBIC JOCKOH (I MeNa WM MapKepa), SKpaHoM i
IPOEKIIHOHHBIX CHCTEM, IPOEKTOPOM M HOYTOYKOM.

AYIHATOPHM JUIS TPOBENEHHS JaGOPAaTOPHBIX 3aHATHH, OCHAIEHHBIE COBPEMCHHBIMHU
IEPCOHANBHBIME KOMIIBIOTEpaMd, OOBCIMHEHHBIMH B JIOKAIBHYIO BBIYHCIHTENLHYIO CETh H
YKOMIIICKTOBAHHBIMH ~ HEOOXO/MMBIM ~ CHCTEMHBIM M IPUKIATHEIM  IPOTPAMMHBIM
obecmeuenneM, ayTMTOPUU BEIYHUCIHTENLHOTO IEHTPA.



PaGouas mporpaMMa JUCHUIUIMHEL COCTABIEHA B COOTBETCTBHH C tpeboBanuamu GI'OC BO
no HampaBaeHuro  02.03.03  MaremaTtuueckoe  ofecmedeHHe  HW 8 MHHHCTDHDOBAHHE
HAHGOPMAIIMOHHEIX CHCTEM., |

Pabo4yro mporpaMmy cocTaBHII JOIEHT Kad),eﬂpm OulIM
Penenzent e
(npencrasutens paboTomarens)

Abpaxun C.I.
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(MecTo paboThL, 10JIKHOCTD, dff/IO noz(ﬁuca)

IIporpamma paccmoTpena u ofoGpena Ha 3acenannu kadenpsr PullM
[IpoTtoxo Ne or_3.0%. 4f ronma
3asenyromuii kadeapoi

Apakensa C.M.

/ AP0, noanucs)
PaGouass mporpamma paccmoTpena u gA0OpEHa Ha 3acefaHUM YuCGHO-METONMYECKOH KOMHCCHMU
HaIlpaBJICHUS 02.03.03 MaremMaTrnueckoe ofecrieuenue u aIMUHUCTPUPOBaHKE
HHOOPMAIIMOHHBIX CHCTEM.

Hporoxon Ne 7 or 3.0, 74 rona

IIpencernarens KoMuccun Apakensa C.M,

%/ (®UO, noanucs)

JINCT NEPEYTBEPK/[EHUS
PABOYEN IPOT'PAMMBI TUCIUATLIHHBI (MOLY.JIST)

PaGouas nporpamma ogoGpena Ha y4eOHBII TOJ

[Iporokon 3acenanus xahenpsr Ne oT roma
3aBenyrommii kadbeapoi

Pabovas mporpamma omoGpena Ha y4eOHEI# roJ
[Tpotoxou 3acenanus kapemapsr No oT roza
3aBenyrommuii kadeapoit

Pabouas nporpamma onoGpena Ha y4eOHBIH ToJT
I[IpoTokoi 3acenanust kadpeaper No OT roaa

3aBenyromuii kabempoit




