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1. TEJY OCBOEHWS JACHNITIHDI

[lensaMy OCBOEHHS JHCIIHINIHHEL (MOAYTs) «METOMBI ONTHMHU3ALNH 1 HCCIICOBAHNE OIlepa-
LU SBISIOTCS. O3HAKOMIICHHE CTYAEHTOB, 06YUAIOIIIXCS 110 HAIIPaBIEHUIO «DyHaMeHTTaAILHAas
HHpOpMATHKA ¥ HHOOPMAIMOHHLIE TEXHONOTHE», ¢ METONAMHE, HAKOMJICHHRIMH B 9TOH TCOPHH,
Ilocneanee o3navYaeT, YTo CTYAEHTHI 10 OKOHYAHHM Kypca IOJDKHBI BJISJETE HABLIKAMH 10 PEIIe-
HHIO NMPUKJIaAHBIX SKCTPEeMAIBHEIX 38144,

OJtHo#t U3 XapakTepHBIX OCODCHHOCTEH COBPEMEHHON SMOXH SBIETCH BCe BEO3PAacTAoNee
BHHMAaHHC K mpobiemam yrnpasnexus. Kax Hukorma mpesxe, OIYyIIaeTest MOTPEOHOCTE B ITIIONO-
TBOPHOM H 3(D(PEKTHBHOM HCIIONIL30BAHUE IPUPOIHEIX GOTAaTCTB, JIOJCKIX PEeCYpeoB, MaTepuaTh-
HBIX ¥ TCXHMYECKHX CpeJicTB. Ha MareMarnueckoM a3blke TaKue 3a7a4u MOIYT GLITE cpopmynupo-
BAHBL KaK 3a[avl OTBICKAHUS SKCTPpeMyMa HEeKOTOpo# ynkmuu mim QyHrumonana, B pesyisrare
paloT MHOTHX MaTEMaTHKOB [0 MX PEIISHMIO CTAJI0 BOIMOIKHBIM FOBOPHUTHL O TEOPHH IKCTPEMAallh-
HBIX 3a71a4.

3afaqyd U CIUILIHHEL
- HM3YUCHHE OCHOBHBIX IIPHEMOB M METO/I0B PEIICHHS ONTHMHU3AINOHHBIX 3a[AY;

- (DOPMHUPOBAHHE HABBIKOB MOCTPOCHHUS O THMH3ALHOHHBIX MoZeleit, Hantonee nosHe oTRea-
IOIIKX TPeOOBAHMIM IOCTABIEHUON 331291,

- HM3YUCHHE CIIOCOOOB PealiM3alliii METOMOB OIITHMU3AIHY B BHIIE rporpamm Jutst DBM;

- IproOpeTeHre HABBIKOB IIIAHHPOBAHK IKCIIEPHUMEHTOR I 00paboTKH HX PE3yILTATOR.

2. MECTO JUCIHHUIIIMHBI B CTPYKTYPE OITIOI BO

HaHuast JUCIMIIINHA OTHOCHTCS K 6830801 gacTi OTTOTL. VayueHue QuCLHITIHEB! SRS~
eTest mpofopkerneM ¢ yposus CIIO u npoxonut 5-M cemectpe, ¢ YacTHUYHOIM nepearrecrammeit
BO 2-M cemecTpe. HuCHuImHa GasupyeTcs Ha 3HAHHSX, NpHOOPETEHHBIX CTYACHTAMU B pamMKax
KypcoB MaTeMaTHUCCKOrO aHanusa, ajireOpel B reoMeTpud, HudepeHyanbubx YPaRHGHMII,
JVCKPETHON MaTEeMaTHKH U P,

Janubni kype ofecrieunsaer JgansHelnee H3yUeHHe AMCUHUIUIMH «Pacnpenenéunas o6-
paboTka HHpOpMAITUK» H ABICTCs! Ga30BBIM IS H3YYEHHUS CICIHAIBHEIX JUCIIAITITHH, _

3Hamu, TIOJIYUeHHEIe B PAMKAX M3YUCHHS JAHHOH JUCI(HIIIAHDI, MOTYT OBITH MTpPHUMEHe-
HBI JULT HaHCAHMST BBITYCKHON KBATHPHUKAIHOHHON paboTsl, '

3. KOMIIETEHIIUH OBYYATIOIELOCS, ®OPMUPYEMBIE B PE3VJILTATE
OCBOEHMS TUCIATIINHBI (MOJYJIST)

B pesyisrare 0CBOCHHS JUCITMINIMHELL 00YMAIOIIHICS OMKEH OBNANCTD CIIEIYIOLITHMHM | KOMITE-
TEHILMSIMH:
- CIOoCODHOCTE S(QEKTHRHO NPUMEHATL (GA30BLIC MATEMATHUECKUE 3HAHUS I HHPOPMAIOHHBIE
TEXHOJIOTHH IPH PCIIECHUH NPOSKTHO-TEXHHYECKUX U NPHKIANHBIX 38/(ad, CBI3aHHLIX C PA3RHTHEM
1 HCTIOTIb30BAHHEM HH)OPMALIMOHHEIX TexHouornit (ITK-6).
B pesyibrate 0CBOeHHS THCIHILIHEEL CTYACHT JIOJIKEH IEMOHCTPHPOBAT OCROEHHE
YKA3aHHBEIX KOMIICTEHIIHH 110 MECKPUITOPAM «3HAHUS, YMEHHS, BIAACHIL, B COOTBETCTEIH
¢ TCMATHUCCKUMH MOAYJISAMH JTHCIMILIHHEL, PUMEHATE TOMYUCHHBIE 3HAHUS B [10CIEIYIO-
eM 00yYeHHH U IPoeCCHOHANBHOM AeATeEHOCTIH:



1) 3mare: onpenenenue obmmx Gopm, 3aKOHOMEPHOCTEN, HHCTPYMEHTAEHBIX CPEJCTB JUls
JaHHOW JTHCIMIIIIMHEL, KOPPEKTHEIC TOCTAHOBKH KIIACCHYECKEX 3a/1aH;

2) VMeTb: MOHATH NOCTABICHHYIO 33/a4y; GOpPMYIHPOBATL PE3YIBTAT; HA OCHOBE AHAIH3A

YBHETH 1 KOPPEKTHO C(HOPMY/IHPOBATE MATEMATHYECKH TOYHEINA PE3yIILTAT;

3) BnazeTs: crmocoOHOCTRIO YUHTHCH;, (DYHIAMEHTANLHON MOATOTOBKON [0 OCHOBAM PO~
(peccHOHANBHBIX 3HAHWI; MOHMMAHHEM KOPPEKTHOCTH MOCTAHOBOK 3aIad; CIOCOGHO-
CTBIO IEpeIaBaTh PE3yJIbTAT IPOBEIEHHAIX (PHU3UKO-MATEMATHUCCKIX W IIPHKIAHLIX HC-

CIICZIOBAHHH B BH/IE KOHKPETHBIX PEKOMEHIAIINH, BEIPAYKEHHBIX B TEPMUHAX IPEeIMETHOH

obacTi H3IIy4YaBIICTOCH ABJICHU A,

4. CTPYKTYPA M COAEPKAHUE TUCITANJIAHBI (MO{Y.JIST)

OO1ast TpymO0eMKOCTS JUCIHILIMHEL COCTABIAET 6 3aUeTHBIX enuiuI, 216 yacos,
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COJEPKAHUE TUCHUILTAHLI

JEKIWHN
Jlekuus 1, Beenenne. IlocranoBka 3anaun ontumusanud. Knaccuuranms 3a1aq MaTeMaTHyC-
CKOI'0 IIporpaMMHpoBanus (2 yaca).
Jexmas 2. Meroasl MEHHMU3ATAK (YHEIHA 01HOM nepemennoit. Kmacciyecknii metom. Me-
TOJBI JUXOTOMHUH, 30JI0TOTO CeueHuUs (4 qaca).
Jlexumst 3, Metop! MEHEME3ANNE (DYHKIMH OO nepeMennoi. Metox loMasbrx (4 vaca).
Jexuus 4. MeToaer MuHuMusanuy GyHKIHE ool nepemenrol, Beinykisie (Gynkiem. MeTos,
KacaTesbHbIX (4 yaca).
Jlexmust 5. Metonpl MEHUME3a1IMK (DYHKIMHA MHOTHX IepeMenHbIX. [TocTaHOBKA 3a1awi, 3aa-
ya Ha besycnoBHLI akeTpemyM. Kitacenuecknit metos (4 yaca).
Jlexmus 6, MeTonel MEHUMEZAIMH DYHKIMH MHOTHX nepeMeHHblx. Metoa muoxuTe:1ei Jla-
rpamka (4 yaca).
Jlexums 7. 3ajaun BeimyxiIoro mporpammuposanns. Cemmosas touxa, Teopemer Kyma-Takiepa
(4 vaca).
Jlexuns 8. Unciiennpie MeTOIEI MEHUMH3ANKN (QYHKIHH MEOTHX HepeMeHHsX. Meton cityuait-
HOTro noucka. 'panuenTHele MeTonel. Meron Herorona (4 uacos).
Jexuus 9. Uncnennple METOIE MEHHMH3AINHK (YHKIHI MHOTUX TIepeMeHHBIX. MeTox 110K0op-
JAMHATHOrO cirycka. Meron muosxuteneii Jlarpamxa. Meton mrrpadunix Gynxnmii (4 waca).
Jexunst 10. OppucTudeckie METOB | eHETHUECKHE aNroOpUT™Mbl, MypaBbUHEIH anroputv (2
Jaca).

JJABOPATOPHBIE 3AHSITHSA
Jabopatopnas paGora Nel. Meroast MUHEMuU3aIMKE (YHKIMMI OO TepeMenHoit. MeTos jiu-
XOTOMHH, METO/ 30JI0TOI0 cedeHHs (4 yaca).
Jlaboparopuas paGora Ne3. Merto et MUHEMA3AIME GYHKIMI OJHOH HepeMerHol, Mero o-
MaHpIX (2 uaca).
JladopaTopuas pabora Ne3. MeTo 11 MENHME3ANEH (YHKIHN 0JHOM nepeMerto, MeToj ka-
caTenbHEIX (2 yaca).
Jadoparopuas pabora Ned. MeTo b1 MUHUMH3AIMHE QYHKIHI MHOTHX TepeMenHEIX. I pajin-
EHTHEIE MEeTO/IEI (4 Taca).
JlaGopatopuas pabora Ne5. UncneHHbIe METOIB MUHUMHU3AIMK (DYHKIHE MHOTHX T€pEVEH-
HbIX. MeTon mokoopauHaTHOro crrycka (2 gaca).
JlaGopaTtopuas paGora Ne6, UnceHHbIe METOAB! MUHIMA3AIIE (DYHKIELH MHOTEX HEPEMeH-
HBIX. MeToa mrpadubix GyHkuuii (4 gaca).

5. OBPA3OBATEJIBHBIE TEXHOJIOI' MU

Hist TOCTEDKEH NS ITAHUPYEMBIX Pe3YJIbTATOB OCBOCHHS IHCIUILIHEE HCIOL3 YO TCs
crenyromue 00pazoBaTeIbHBIC TEXHOIOTHH:
- MH(OPMALMOHHO-DA3BHBAIOIIHE TEXHOIOTHH;
- pa3BHBaIOIIKE IPOOJIEMHO-OPUCHTHPOBAHHEIE TEXHOIOTHH,
- JIMYHOCTHO OPUEHTHPOBAHHBIE TEXHOJOTHH 00yUYEHHUSI.

L MeTonel Jlexnrs JlaGoparopurie CPC
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cToATenbHas paGoTa

B pamkax M3y9eHus JUCIMIUIMHE! BO3MOXKHO NPHMEHEHHWE IIMPOKO CIHeKTpa ofipazopa-
TENBHEIX TEXHOJOTHH: JEKIHOHHO-CEMHHApPCKas cicTeMa o0yueHus (TpaaMiIuonHLIe JI¢KIMOH-
HEIC ¥ JIa0OPATOPHLIC 3aHATHA); case-study; METOZ IPOeKTOB; 00yUeHHe B MAJIBIX I PYIITAX; Ma-
CTEpP-KJIACCHl; NPHMEHEHHEe MYJIBTHMEHA TEXHONOTHH (IIPOBENECHHE JICKITHOHHLIX 3aHATHH ¢
IPHMEHEHHEM KOMIIBIOTEPHEBIX IIPE3CHTAIMN H JEMOHCTPAIOHHBIX ponm{cmic IIOMOIIILIO TIPO-
exkTopa wiam IBM); TexHOJIOIrHA pasBATHA KPHTHYECKOTO MBIIUICHHS; MH(ODPMALHOHIO-
KOMMYHHKAIIMOHHEIE TEXHOJOIHH (MpUMEHEHHe WH()OPMAHOHHEIX TCXHCIH'O}HI? JUISL MOHHTO-

|
PHHIa TEKYIIEH yCIIeBAEMOCTH CTYAEHTOB U KOHTPOIIS 3HAHMIL). i
|

6. OIEHOYHBIE CPEJCTBA JI/ISl TEKYIIEIO KOHTPOJIS YCIEBAEMOCTH,
[IPOMEKY TOUHO ATTECTALIAH [10 UTOTAM OCBOEHUST JIHCITH-
IIMHBI M YYEBHO-METOJUYECKOE OBECTIEYEHUE CAMOCTOSITEI-
HOM PABOTHI CTYAEHTOB ‘

2 cemecTp:
Bonpoce! 1 3a1aHus K mepeaTrecTanuu (3a4ery)

1. Yro naseiBaercs omepanueii?
2. 'ro cocTaBIIeT IPEIMET HCCIIe[OBAHMS OTIeparuii?
3.

|

|

|
HasoBuTe OCHOBHBIE 3TAIBI OMEPAIMONHOTO HCCIeJOBAHMS H NaiTe NX KPaTKylo XapaKTepH-
CTHKY. :
4. Krnaccuuxaiust 5KOHOMHKO-MATEMATHYECKHUX MOJCIICH, |
5. ChopmynupyiiTe OCHOBHEIE ITPHHITHITEI MOJEIHPOBAHHUS, i
6. CdopmynupyiiTe OCHOBHYIO 3a/1ady MaTEeMATHUCCKOTO NPOTPAMMHEPOBAHHS,
7
8

ChopmynapyiiTe OCHOBHYIO 3a/1aty BEIIYKIOrO TPOrPAMMHPOBAHHS.
. OnpeneneHue BO3MOMKHOTO HAIPABICHHS.
9. JlaliTe ompeneneHne ceJIOBOMH TOYKH.
10. ChopmynupyiiTe TOCTATOUHOE YCIOBHE ONTHMATLHOCTH.
11. Teopema xyHa-Takkepa.
12. Copmymupylite 0CHOBHYIO 3a1auy THHEHHOTO IPOrPAMMHPOBAHES B KAHOHHUCCKOL (hop-
Me.
13. JloxaxxuTe SKBHBAICHTHOCTE PasiindHbIX (hopm samecy 3JII1.
14. Yro Taxoe omopunie pemenus? .
15. Kak onpezaensiercs: 6azuc OmopHOro miaga? '
16. B ueM coCTOUT HJIesl CUMILIEKC-METOA?
17. Kax ocymmecTBIseTcst BLIOOP IMepeMEenEOH JuIst BEIBOIA U3 6azmca?




|
|
18. Kax ocymectBisercs Bpi00p nepeMen o s Beoja B 6azuc? |
19. CxomuMOCTE CHUMILIEKC-TIPOLIEYPEL ‘
20. TlpusHaxu HEpa3PEIIMMOCTH 3aHa4l JIMHEHHOIO IPOrPAMMUPOBANHS,
21. B xaKux ciay4asx IPEMEHIEeTCS METOJ] HCKYCCTBEHHOTO azrca? ‘
22. Kakoit 6a3uCHBIN ITaH HA3BEIBAETCS BHIPOIKICHHEIM? !
23. OOBACHUTE YKOHOMIYECKHI CMBICH ABOHCTBEHHOM 3a1auH. :
24. Kaxne cymecTBYOT METOIBI TOCTPOEHHSL HAYaILHOTO OMOPHOTO [IAHA TPAHCIOPTHOH 3a/1a-
qi? T
25. CdhopmynupyiiTe 3a1auy 1EI0YMCIEHHOTO THHEHHOT0 HPOIPAMMHIPOBAITHS,
26. Kax mpuaAMaeTcsl pereHne 06 OKOHYAHUH I0MCKA IIPH PeaTH3aIiiu HOMGKOBHX METOIOB?
27, ChopmyupyiTe yCITOBHS CXOQUMOCTH MPATHEHTHEIX I IcBaanBIOTOHOLCK'Ia'X METOJIOB.
28. Kakue MeTO01bl OJIHOMEPHOTO TIOHCKA TPUMEHSIOTCS B ANTOPHTMAX MUHUMU3ALIH BEIITYK-
TIBIX ¥ HEBBULYKJIBIX (DYHKITHIT?
Bonpoce! p1st KOHTPOJIsE caMOCTOATENBLHON PaGoThI,
29. Yro Ha3eIBaeTCA Ollepanuein?
30. Yro cocTapiseT IpeaMeT UCCIeJOBaHHS OTIePALHii?
31. Ha3oBuTe OCHOBHbIE TAIIBl ONEPAIHOIHOTO HCCIIEI0BAHES B IalTe HX KPATKYIO XAPAKTEPH-
CTHKY.
32. KnaccuuKkanust 5KOHOMHUKO-MATEMATHUECKUX MOIEITE. |
33. ChopmynupyiiTe OCHOBHbIC IPHHIAITLI MOIETHPOBAHHIAL. i
34. ChopmynupyiiTe 0OCHOBHYIO 3a/1a4y MaTEMaTHICCKOTO IPOrPAMMUPOBANIL,
|
|
|
|

35. Chopmynupyiite OCHOBHYIO 3a1ady BEILYKIIOTO IIPOrPAMMHPOBAHHIIL.

36. OnpeneneHre BO3MOXKHOTO HANPABIEHHUAL.

37. lalite ompenenenue ceiyIOBOM TOUKH.

38. Chopmynupyiite JOCTATOUHOE YCIOBHE ONTUMATLHOCTH.

39. Teopema KyHa-Taxkepa. |

40. CdopmymupyHTte OCHOBHYIO 3a1a4y IMHEHHOTO NPOrPaMMHEPOBANHUA B KAHOHHUSCKOI (op-

ME. [

41. JToxaxuTe S5KBUBAJICHTHOCTh PA3MHIHEIX (opm 3ammcn 3JII1. !

42. YT0 Takoe OMOPHBIE PEIICHH? ;

43. Kax ompeneinsiercst 6asuc omopHoro mnana? |

44, B 9eM COCTOMT MJIesl CUMILIEKC-MeTo1a? |

45. Kax ocymecTBisieTcsl BEIOOP IIepeMeHHOM /11 BEIBoMIA U3 Gasuca? i

46. Kaxk ocymiectsisiercst BLIOOp IEpeMEHHO JyIs BBOIA B 6azuc? i
|
|
|
.
|

47. CXOIUMOCTB CHMILIEKC-TIPOTIEYPEL.

48. Tlpusnaxu HepaspelmMMOCTH 3aIade JIHHEHHOrO MPOrPaMMUPOBAHHL.

49. B xaxux ciaydasx IpEMEHSeTCsS METOJ HCKYCCTBEHHOTO Gazrca?

530. Kaxoit 6a3ucHBIH II1aH HA3BIBAETCS BHIPOKISHHELIM? _

51. OOpscHUTE DKOHOMHYECKHI CMBICII IBOMCTREHHOM 38181, |

52. Kakue cymecTBYIOT METOIBI IIOCTPOSHHS HAYalbHOTO OIIOPHOTO ILIAHA TPARCIOPTHOMN 34/18-
yH? |

53. Chopmymupyiite 3amady HeIOUHCIEHHOrO JTHHEHHTOTO nporpaMMHpOBaHHﬂl

54. Kak npunumaercs pemenne 06 OKOHYaHHH TOMCKA IIPH PeaiH3aI[ii HOPICKO BBIX METOLOB?

55. CopMymupyHTe YCIOBHS CXOAMMOCTH IPATHEHTHEIX 1 KB&SHIIBIOTOHOB(‘KHX METO/IOB.

56. Kaxne MeTO/IbI OTHOMEPHOT'O HOMCKA IPHUMEHSIOTCS B lTTOPHTMAX MHHHMI/I’&HH[/I BEITYK-
JIBIX W HEBBITYKIBIX (DYHKIHIHA?

5 cemecTp:
TEKYIIIMMA KOHTPOJIb |
TeKyU_[I/IM KOHTpOJIEM YCIEBaACMOCTH SABJISIETCS ,]IGHC[‘ByIOLL[a}I B yIIH]_%GI‘)CIfITE‘Tt‘ CHCTCMa
pGHTHHF—KOHTpOJI}I

Konrpoabunie Bonpocs k peiitunr-kourposio Nel |
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18.
19.

20.

I10CTPONTE MEHIMH3UPYIOLIYIO IOCIEAOBATENRHOCTD Il DYHKIWH J(14)| = arcle(u).
G ok
Hatiti muoxecTBo U Beex Todyek MUHEMYMA s GYHKIHE J(14):

‘uz -1

Su#El
J(u) =

La=l, |

Mycrs dymrms J(uw)=|||[w’-1|-1]-1|. HaiiTu Boe nokaibHble MUHUMYMET )Ifa:HHOi’I (hywnxim u
OTBETHTH Ha BOLPOC: HA KAKMX OTPE3KAX OHA SBJIACTCS YHUMOMATLHON, | |
Pemuts: J(u) =sin’ (u)+cos’(u) — exir. ue [0; 27].

-1

1

1+e* , u#0;
> > extr, ucR.

0, u=0.
IIpuBectu npumep QyHKIHE, YIOBICTBOPSIONMX YCIOBHIO JIMITITHIA, HO HE SBISIIOMIAXCS
YHEMOJAILHOH (He MeHee Tpex GyHKIWM). OTBETHTH Ha BOIPOC: yno.nméTBop:{c'r M YCII0-
BusiM JTumina GyaKnusg yHAMOJAIbHAS HA OTPE3Ke. Y TBEPIKIEHHUE 10KA3aTh.
PacemoTpeTh nepBhle MecTh MIAroB METO/a JTIOMAHEIX i QYHKIHH J(u)lzl |17-1]-1| na or-
peske [-2; 2] mpu Vu, €[-2;2].

Haiitr 001acTh BEITYKIOCTH QYHKINK J(1) =sin(u)+sin(2u).

|
|
|
Pemute: J(u) = |
|

Pemute: J(u)=(x+y+ 1)_{x2_xﬁy2)
Pemmuts: J(u) = xy*z° (1-x—2y-3z) > extr, u=(x,y,2) € E.
3
Peuturs: Ju)=x—min, uelU, U=su=(x,y)e E*:y-x2=0,x>0¢. |
i
|
Pewmrs: J(u)=x — extr, uel, U= {u =(x,y)e B :x" +y' = O} , T/IE P M ¢ HaTyPATBIBIC

|
|
|
|
—>extr. u=(x,y)e £, |
i
|

|
Ilpu xakux a, b u ¢ QyHKOHA J(u):ax2+2bxy+cy2, Oymer BhIIYKNA, BOTHyTa?

HUCJIA.

u=(x,y)e E*. i

Halitn  obmacta  Bemrykimocts  Qymkumit:  J(u)=sin(x+y+z),  J)=sin(x’ -+ +2°),

w=(xy5)e b, |
|

IIpEBeCTH IPUMEP KOPPEKTHO chOPMYITHPOBAHHOMN IIPHKIALHON SaaH ONTHMHIZIAH, C

HANMYEEM HE MeHee JBYX OTPaHMYCHMI. YKasaTh K KAKOMY KacCy I THIIY OTIHOCHTCS

copMyIIpOBaHHas 3a1a44, '
o * & | )
Haiitu munoxectso U — Beex Touek mMunuMmyma Gynkima J (i) =s.1n[¢rex1;>(-—z,t")], Ha

I |
yHUBepcanbHoM MHOKeCTBe U = R'. IlocTponTh MEHUMHU3HPYIONINE HOCIEN0BATENEHOCTH
*

s J(1), KoTopas CXOUUTCS K MHOKeCTBY U M He CXOIHTCAL. !

b

I
Hatitu MHOKECTBO U - BCEX TOYEK MHHUMyMa hynx-
|

i |5
mun J(u)=1- cosJ:;fr c:xp(—u2 —-In %ﬂ » Ha yHHBepcansHoM MHOKecTBe| U/ = R', Tlocrpo-
UTb MUHHUMH3UPYIOIIUC NOCIE0OBATECIBHOCTH I J(1), KoTopast cxogmfrc,q K MHOMKECTBY
U u He cxomuTesl. |
BrisecTr hopMyTy IS BEIMHCIICHHS ITOJIOKEHHS TOUEK 30JI0TOTO cetie:[-m'f oTpeska [a, b].
Briacuuts Ha kakux oTpeskax GyHKUMs J(u) SBISeTCS YHUMOIATBHOMN:

J(u) = au® +bu+c,J () = Jul, J @) = €, J () = cos(u), J (u) = sh(u) .

|
Berscunts Ha Kakux oTpeskax GYHKUMS J(u) SBIAETCS YHUMOIATLHOMH! ‘
|
|
|




21.

22,

23,

24.

235,

20,

27.

28.

29.

Jw)=au’ +bu+c,J(u)= \/|u sJ () =e™  JJ(u) = sin(u), J (1) = ch(n) |

Orenute nocrosuuyro JInmmuma L jurs bysxuun J(#) = - +2u” + 5y ~2 1a oTpeske [-
2.3
Ouenuts nocroaunyro Jlummuna L mms Gysxiun J(u) = —2u’ +6u* 4 +10 na orpeske [~
23]
Haiiti rnoGanbHbIH MEHEMYM (GYHKITHA J' 1o METOZY IIOCIIENOBATENBHOTO Tepebopa L
dynkrmn J(u) J(u) = -1’ +2u” +5u—2 Ha orpeske [-2, 3].
Haiitu rnobansueit MamaMym $yHKms J 1o METO/Y IOCJIEN0BATENLIOT0 Jepebopa L
bysxuun J (1) =24’ +6u* —u+10 ma orpesxe [-2, 3].
Haiirn Touky Maxcumyma dynxmme ( f/(x) — max ) /(x) = 2x, +4x, —x] —2x2 npu orpa-
X +2x, £8
HITUCHHUSIX ;
2061 =y Z12
Haiitrn Touxy maxcumyma dymrme (f(x) — max ) f(x) =x, +4x, +xx, — 27 —2x2 npu
x4+ 2x, €12
OrpaHMYECHHUSIX ;
It 518

Haitti Touky maxeumyma dymxmuu (/' (x) — max ) f(x) =—x; —x; +x, + 8x, mpu orpanu-

Haitr Touky makcumyma dymxmun (f(x) — max ) /(x) =—2x, +8x, ~ xf —X; npu orpa-
¥k £ 12

HHUUCHHAX .
~3% 43, B8

Haittn touxy maxcmvyma Gysxumn ( f(x) - max ) f(x) = (x, - 3)2 +(x, —4)" npu orpa-

3+ 2, 27

HUYCHHUSIX ;
105 —%; =8

KontpojbHeie BOIPOCHI K pEATHHI-KOHTPOII0 No2

1. HaiiTi BCe TOUKH JTOKAMBHOr0 Ge3yCIOBHOIO MEHHMYMA Y CIIETYIONIIX (yHKITHI,

4

S R W o

o Lo~

b

Flenxz) = (k1 +x2— 17 + x; — 2%
Joenx2) = (ep=xz + 1) + (xp + %= )% |
flerxg) = (eff +x2+ 27 —x/;

Slenxs) = (k1= 2% + 1% + xp;

fenxs) = (xi° +x + D2 +x/f —x

flenxy) = (i —x7 + 47 +x/%;

Slenxz) = (e + 2% + 1)7 — 4

Slenxa) = (e + X2+ 3)7 —x; + 2xp;

flenxaxs) = (x; + 2x3—x3)° + (cr +x2)° + (x3—5)%

0. flenxaxs) = (c1—2x3)7 + (x2— 2x3)° + (x3—4)%




11, flepxaxs) = (1 — 2% + (x2— 2x3)° + (es— 20 + (e, = 1%
12, flxnxaxs) = (x1 + 2%+ 4x3)” + (ep—xo + 17 + (ko + x3— 1)
13. flenxy) =xi° + 2%% + xpes + 2 - x5
4. flxpx;) = 2x13 —x;2 + 3xx —x; + 4x22;
15, fix,x3) = X1+ 5x2 — 8 —x; + dx5;
10. flxp,x;) = ]()x;2 ;xgs +x5x; + x22;
17. flx;,x3) = xp + X —xpks + xp + %7
18, flxnxy) = x1(5/3%x7 —x1— 1) + x2(2x; + x2);
19. flxxa) = x;(—x;z +x;+4) +x202%1 + x3);
20. flxnxy) = Sxi(x)° + x1— 1) + 3x2(x; + x2);
21, fxnxg) = 2050’ + 2% — 3/2) + 2x5(- %1 + x3);
22, flxnxs) = xi(— % + Sxz) + 4xa(x; + 2xp);
23 flenxy) = 2x1(2x7 + x;— 1) + 2xa(06; — x2);
24 fixn,xz) = x1(1 —x1° + 6x1) — x2(x; + x3).
2. PelmnTs cnemylomue 3a1aue Ha YCIOBHLIH MUHUMYM.
Lo(xp+x2— 17+ (2% —x2+ 1)? = min; x;—x5 = 1.
(Xt 2xp— ])2 + (xﬁ-x;)2 — min; x;+x; = 1.
. (xp + 3x)— 6)2 +x; > min; x;—x; = 0.
L (X —x3+ 1)2—x2 —>min 2x; +x; =2,

. 2
. Xp x> min, 2x° + JC22 =4,

2

4

4

5

6. 2x; + x2 — min; 2x;2 + ng =4,
7X] —>min, (x; + x;)2 +x;2 =1
8. x;—x; = min; x;2 + x;g =]

9. x/° + X7 —> min; x12 + x22 =].
10. x;‘? + xf — min, fo + x22 =4

11. x12 + 2x22 — min, x12 + xgz =4

12, x12 + 2x22 — min; 2x° + x22 =4,

13. (x;—x3 + x3— 1)*+x% > min; x; + x3 +x3= L.

14. (x; - 2x2)2 + (x2 + JKI3)2—) min, x; +xy +x3=1.

15 (xp+xp +x3— .I)2+(x1 —xg)‘2 —>min, x; +x;—x3= 1.

16. (x1—x2)” + (1 +x3)° > min; x + x5 = 4.

17 (x;—x2+x3+ ])2 —>min, x;+tx;+x3=1 x;—x3—x3=2.
18, (x; +x3)° + (x; + x‘2)2 —>min, x; + 2x3 =4, x; + 2x3 = 6.

19, (x; + 2x3 + 3x3 + 4)2 —>min' x;+x2+x;3=1, 3x; + 2x; + x3=0.




20, x; + 2x5 + 3x3 = min; JC]2 % 2)622 s JC32 =],
21 x; — X2 + x3 = min; x;z +x22~x3 =],

22, x; +x3 + x3 = min; sz +x>tx3= 1.

23. x12 +x + x5 > min; x12 + 2% +x3=1.

24. x;2 +x2° = min; x; +x; + x32 =L

3. HaifTi Bce TOYKH JIOKAJILHOTO YCIOBHOTO MHHHMYMA Y CIEAYIOIIHX (DyHIK

orpaHnuyenus x=0.
L fenxy) = (e +x2— 1)7 +xp— 2%,
Jenxg) = (Ger—x2+ 1) + (o + 30— 1)
Jlerxs) = (e + 32+ 27 —x/
Jlenxz) = (o= 2x7 + 1)? + xp;
Fxnxg) = (e +x° + 1P +x7 —x
Joepxg) = e —x + 47 +x7
Jeenxs) = (xi” + 265+ 1) — dxs’s
Snxy) = (1 +x2+ 3% —x; + 2y
SExax3) = (%1 + 2% —x3)° + (61 + 3 + (63— 5)%
10. flexax3) = (o1 = 2% + (%2 — 2% + (xs— 4)%
11 fxnxx3) = (o1 — 2x2)° + (o — 2x3)7 + (k3= 2x1)° + (e — 1%
12. flenxax3) = (o7 + 2% + 4x3)° + (%1 —x; + 1P + (2 + x3— 1)%
13. flx1,x2) =x7 + 20/ + x30 + 2x1 — x5
14, fix1,x3) = 2% —x/2 + 3xx0—x1 + 4x5°s
15, fenxs) =x7 + Sx/° — Sxixa—x; + a7’

16. fxr,x3) = 10x.° —x° + xpx3 + %%

X Lo NS AR

17 flxp,x3) = % + x;z — XX +x; + x32,'

18. flexz) = x1(5/3%," — x1— 1) + x2(2%; + x3);

19. flenxz) = xi(= %77 + x5+ 4) + x2(2x; + x3);

20. flxnxz) = Sx(x/’ + x1— 1) + 3xa0e; + x3);

21, fix1%2) = 2x5(e° + 2x; —3/2) + 2xy(—x; + x2);
22, ferxz) =x1(-x7° + 5x3) + 4xy(x; + 2x3);

23. flxr,xz) = 2x1(2x° + x; — 1) + 2xy(x; —x2);

24. flerxz) = xi(1 —x7° + 6x1) — xa(x; + x2).

505 1IPHd EaJIHYUH

4. Penmmts CICOYIONIHES 3aJaud Ha yCJ’IOEHBIﬁ MHHUMYM 3dMCHAA OIpaHHYCHHE TAa «=» Ha

OTpaHHYCHHE THIIA « <»,
L G +xa=12+ 2x;—x2+ 1)? — miny x;—x5 = 1.

2. (k1 + 29— 1P+ (x1+x2)° = ming x;+ x5 = 1.




Gopatopubrx paboT IpH OTBETE Ha JOMOIHHUTEIBHBIE BOPOCHL. TeMb! 1abopatc

(x; + 3x5— 6)2 +x; = min x;—-x = (0.
(x;—x; + 1)2—x2 —>min; 2x; +x3 = 2,
X; + X2 = min; 2x;‘2 + JC22 =4,

2x; + x3; = min; 2x;2 + x‘?g =4,

xX; = min, (x; + xg)’? + x12 =]

I I N 2 o

X — X2 = min, x12 + x;z =

9. x;z + x; =2 min; x12 +JC22 =]
10. x7° + x5 — min,; 2x;2 + xf =4,
11 x7° + 2x5° — min; x;z +x° =4

12. xf + 2xg2 — min; 2x12 g3 ng =4,

13. (x;—x2+x3~1)’?+x23 —>min; X+ x; +x3=1. |
14. (x;— 2x2)° + (x; +x3)? > min; xp +xo + x5 = 1,

15, (x; +x2 +x3— 1)%+(xs ——x2)2 —>min, x; +x;—x3 = 1.

16. (x;—x3)? + (c1 +x3)° = min; x + x5 = 4.

17. (x;—x3 + x3 + 1)2 > min X+ x;+x3=1 x;—x»—x3=2.

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

19. (x; + 2xp + 3x3 + 4)2 —=>min Xy +x;+x3=1 3x;+ 2x; +x3=10.
20. x; + 2x5 + 3x3 = min; x;2 + 2, + x32 =]

21, x;—x7 + x3 = min; x;z +xg2—.x3 = /.

22, x; + x3 + x3 = min; x;z +x;tx3 =1

23. x;2 + x5 + X3 = min, x;° + 2%y +x3=1

24. %72 + x5 — miny x; +x;+ x5 = 1.

KonTtpoasneie Bonpock! K peliTHHr-KouTposito Ne3
Onenxa o peHTHHr-KOHTPo0 No3 GopMupyeTcs o HTOraM BEITIOJHEL

MeTom DUXOTOMHH,

Meroz 30510TOTO CEYEHHS.

Mero1 TOMaHEIX.

Mertoj1 KacaTeIbHBIX.

Meron mEOHTENCH Jlarpanika.
I'paMenTHEIH MEeTO HAUCKOPEHINETo CIyCKa.
Meron ycnoBHOro rpaguenTa.

MeTo 1 MOKOOPAMHATHOTO CITYCKA.

Merox mrrpadubIX QyHKITHIIT.

Bonpocnl k sx3ameny
Matemarnyeckas I0CTaHOBKA 3a1a4y onTUMisarmu. Kiiaccnpuranus 3aa

1HSI U 3aI0AT Jia-
PHEIX paborT:

H OIITAMHAIAIINA.




10

11.

12.

13.
14.

15,

16.

17

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

24,

25

.3aga4a  BEIIYKJIOTO IIPOTPAMMEPOBAHHS.

26.
2 s
28.

28,

OcHOBHEIE OIpE/ICNIeHHs] METOJ0B ONTHME3AKK. 110CTaHOBKA 3a1aun
(ymxnui onHoM nepemernoit. Kiaccnueckuit MeToI.
IIEPEMEHHOM.

MunuMmzanmug  QyHKmpEd - oaHOM Meron penenus ©

([uxoromum).

Tpeska

OITTHMM3AIAM ]IS

rnormoJjiamM

MuHumuszanus Gynknni oHoi mepemerHoi. CummeTprurble MeToabl. Meton Oubonardm,

Munnmuzanus QyHEKIHE onHO¥ mepeMerHoli, CUMMETPHYHEIE METOJ(bI.
CEUCHMSI,

Munumuzanus Gynknuii ogHoN nepemennoit. Jlummesocts QpyHximu. O
Junmuna.
Munumusanus GyHkoui ofHOM mepemennoi. Metoyn ngoMasbIX. OTHC
Yucnennas peat3anyst MeT0/1a TOMAHbIX.

MeToy 30i10TOrO

LICHIK{ KOHCTAHTHI

QHUC alllTopHuTMa.

MunuMuszanug QyHKNui ogHOM mepeMenHod. Merton moManbix. TeopeMa o CXOIMMOCTH

METOJa IOMAHBIX.
MuHumu3anus GyHKImME ofHON mepeMeHHOMW. Mertonr! mepebopa. Merto
[I0CTIEI0BATENBHOTO 1epebopa.

Brimyknele ¢ynxmum  opHO#  mepemenmoif. Heobxoaumoe u  mocTa
BBIITYKIOCTH (KPUTEPHI BHITYKIIOCTH).
Bemyknsie ¢ynximu ojgHoll nepemenHoit. TeopeMbl 0 HempepeIBHOC
JIMIIIEBOCTH BBITYKIION (DYHKITHH.
Brimykinele Gpynkium ojHOM nepeMenHoit, Teopema o xacarensnoit. Cirel
KacaTenbHoH.
Brinykineie pynknum onHolt nepemensoil. TeopemMa 0 MEHEMYME BEITTYKIIO
Brimyxisie Qynximu onaoi mepemennoit. CBOMCTBA BBIMTYKIIBIX (QYHKITHIT
JOCTATOYHBIE YCIOBUS BEITYKIIOCTH.

Munumuszanns yHxnuit oxmoit nepemMernol. Meroy| kacarensHbx. O

ObI [TACCHBHOIO M

TOUHOE  VCJIOBHE

T, THaIKOCTH H

CTBHEC TCOPEMBI O

H QyEKIHM,
HeoOxonumeie u

?;B_HHC‘ aJlrOpUTMa.

TeopeMa 0 CXOOJHMOCTH METOd KacaTeJILHBIX, |

[TocTanoska
onpeseneHud. TeopeMEl 0 CyIEeCTBOBAHHH MUHIMYMa ()YHKIIHH MHOTHX (1
Knaccuueckmit
(YHKIHIT MHOTHX ITepeMEHHLIX.

Meron muokureeit Jlarpamka onTHMH3ANHN QYHKIHY MHOIHX NEpEeMEHH
Brimykneie mEOecTBa. OCHOBHEBIE OTIpe/IeNIeHHs U CBOICTRA.

3a/1a4d  ONTHMH3ALMH Ui (YHKIMH MHOTHX IT€PEMEHHBIX.

DcuoBnbIe

EPEMEHHBIX.
METO/l penieHHs 3aJaudl YCIOBHOH M Oe3yCHoBHOW ONTHMH3AIUM JUIA

EIX.

Beykiibie pyHKIEE MHOTHX TIepeMeHHbIX. TeopeMa 0 MUHUMYMe BBITYKIIOH (yHKIUM,

BhiyKible pyHKIHE MHOTHX IIepeMeHHLIX. KpHTEpHH BBITYKIOCTH.
Brimryknsle GyHKIEA MHOTHX IepeMeHHbIX, KpuTepuil ONTHMAIBHOCTH.
Brimyxisie  gysxium mmormx mepemenHpiX. CBoHcTBA BBITYKIBIX
[IEPEMEHHBIX,

ITpoexrust TOYKH HA MHOMKECTBO.

CemmoBass  TouKa
HeoOXoHMBIH W TOCTATOUHBIN NIPU3HAK CEITIOBOH TOUKH.

3ajava BBITYKIOrO IPOrpaMMHEPOBAHHL. B3auMoCBA3E eé pelnenus ¢ celt
3anaya BBITYKIOrO IporpaMMuposanis. Teopemsr Kyna-Takkepa.
YHcleHHBIE METONBI ONTHMH3AIMM (QYHKIMH MHOIHX
rpagieHTHEIX MeTo10B. Crioco0s! BEIOOpA Mmara MeToma.

(hyHE

[IEPEMCHHEIX.

YHKIUH  MHOTHX

|
amu  Jlarpanxa,
DBOH TOUKOH,

Obnias  mmges

HHCIeHHEIE METO/IBI ONTUMH3ANAN (DYHKIMHA MHOTHX TEPEMEHHBIX. [ PalHeHTHH  METO

HAMCKOPEHIIEro CIycKa. | 'eOMeTpuYeckuii CMBICIL.




30.

31

32.
33,

34.

35

36.

37.

38.

39.

40.

i

oo X2

9.

18,
11
12,

13,

14.
15.
16.

17.
18.

. Hucnennple METOABI ONTHMH3AUMKM (DYHKIUH MHOTUX II€PEMEHHBIX. M

. ['eomeTpuyeckas HHTepIIpeTAIHs BEITYKION (yYHKIHH,

YHCIIeHHBIC METOABI ONTHMH3AIMH (QYHKIMH MHOTHX I€pEMEHHEIX. MeToq mpoeKiit

rpagyicHTA, FGOMeTpH‘IeCI(Hf;I CMBICJI,

YucneHHble MCTOABI OIITHMH3ALIUA (l)yHKHHﬁ MHOTUX TIEPEMEHHBIX, MeTtor YCIIOBHOTO

rpagueHTa. I'eoMeTpHYecKuil CMBICII.
Hucnennpie MeToB ONTHMU3AIMY QYHKIMHA MHOTHX HepeMeHHLIX. MeTo/
Uucaennple  METONBI  OUTHMH3ALMA  (DYHKIUHH

MHOT'HX TIepoe

ICHHBLIX.

HeroToua,
Meron

TIIOKOOPAHMHATHOI'O CIIYCKa. TeopeMa 0 CXOJHMOCTH METOJA IMOKOOPAHHATHOIO CITYCKa,

HuclieHHbIE METOABI ONTHMHU3AIME (DYHKIMI MHOTHX IHepeMeHHBIX. Mertos Muoxkureses

Jlarpamixka. |
¢ynknui. Omucanue anropuTma,

Hucnennple METOBI ONTHMU3ALMH (YHKIMH MHOTHX IHEpeMEHHBIX. (X
wrpapHbBIX GYHKITHH,

Hucnennple METOIBI ONTUMHM3AMH (YHKIMH MHOIMX IIEpeMeHHBIX. Me
TIOMCKA.

Hucennple METOOB! ONTHMH3ALMH (GYHKIHHA MHOTHX IIepeMEHHBIX,
MeTo/Bl. ['eHeTHeckne anropuT™el. KOMIIOHEHTHI MF€HETHYECKOTO alIrOPHT
HucaeHHBIe METOIBI ONTHMH3AUME (GYHKIHH MHOTHX IIEpEMCHHBIX,
MeTo/ipl. ['eneTnueckue anroputmel. OIepaToph! FeHETHYECKOTO alrOPHTM
YnciieHHbIE METOABI ONTHMHM3ANMH (QYHKOMM MHOIHX [EpeMEHHBIX,
MeTo/ibl. ['eHeTHUeCK e anropuTMel. HacTpolika mapamMeTpoB reHeTHUeCK)!]

Bonpoce! 715t KOHTPOJISE cAMOCTOATEILHONH PatoTh
Haiite ompeyieneHHe YHUMOTATLHON ()YHKIHH.
Kakum 06pasom B MeTONE JMXOTOMUM IapaHTHPYETCs IIONAJaHUEe TOUKH
OTPE30K [ak, bk] pu mobom k> 07

Uem oTnmuuaeTes METOJ, JIMXOTOMHUH OT METO0/Ia 30JI0TOrO CeUeHIg?
HOquy B MCTOAC 30JI0TOro CeYeHMsI, Hauunas co BTOpOfi HTCpalHH, HE(

JIATH TOMBKO OJIHH pa3 3HaYeHHe QYHKIMH J (u) BMECTO JIBYX B METOIE JIH

leron mrpadubx
OJUMOCTE METOA

TOALI CJIYHaHOTrO

DBPHCTHUYECKHE
Ma.
OBPHCTHYECKHE

DBPUCTHYECKHE
"0 ANTOPUTMA.

MHHHMMYMa Ux B

OXONHMO BBIMHC-
XOTOMUHYT

Kakoit n3 paccMOTpeHEBIX B TaGopatopHOi pafoTe METOIIOB CXOMTes GEIOTpee i Tovenmy?

JlaiiTe onpeneneHne JHUIIIHIIEBON (yHKIHH.

['eoMeTpHYeCcKas HHTEPIPETAIHS IHIIITHIICBOCTH ()yHKIHH.
Dyner nmm joMaHHas NHHHI, TONYYaeMast Py [HOMOIIH MeTO/a JIOMaHHBIX
Gux pynxmma J (u) H TIOYeMy.
K ueMy MOXeT IpUBeCTH 3aHMKEHHAS OLICHKA KOHCTAaHTh! JIMITIIHIA ¥ oY
[aliTe onpenenenye BEITYKION ()YHKI[H.

, HEPLCCKATE| I'pa-

My?

Beskas i «ommnmmnesay GYHKIMS SBIAETCS BBILYKIOH, H HA060POT, BCAKAS JIH BLITYKIIAs!

(PYHKIHS SBISSTCS IMIMIIANCBON» ¥ TI09eMy?

Kaxum obOpazoM onpenessercs Touka “k+1 nocne IIOCTPOCHMSI JIOMaHHOH
KacaTeNbHBIX

Haiire onpenenenue rpamumenta GyHKIMM,

B kakyio cTopoHy HarpasiieH BEKTOP TPagHeHTa.
HeM oT/IMYAETCS METOL YCJIOBHOTO TPANHEHTa OT METO/IA HANCKOpeiero
KOT'0 KJTacca 3a1a4 HCIIOJIb3YETCs METO)L YCIIOBHOTO I'paIHeHTa?
Hatite onpejienenns BEITYKION0 MHOKECTBA.

JoxaxuTe, 9T0 0TPEe30K SBISETCS BBITYKIBIM MHOXKECTBOM.

&k (u) B METOJIE

crrycka? /lms xa-




19. Hro Takoe BerioMorarenpHoe IPHOIIKEHIE B METOMIE YCIOBHOTO IPaHeHT
UCIIOJIB3YeTCs?

d KW UL Yero omo

20. IMoyemy k+1 mpubmmxenue, 1oxydaeMoe mo (GopMylle METOAA YCIOBHOIO IPajMeHTa, HE

BEIXOMHMT 3@ IIPEEIIbl BBITYKIOTO MHOXKecTBa U ?
21. Onummre uJer0 MeToaa MOKOOPIMHATHOTO CIIyCKA.
22, 'eomerpuyeckuii CMBICT METOA MIOKOOPAMHATHOTO CITYCKA.
23. Tlpuseure popmyiry repeGopa KOOPIMHATHEIX HAITPABICHHUI,
24. Yro Ha3LIBAIOT YJIAYHOM HTepanuei?
25. B xaxux ciyvasix BBIIONHSETCS Jpo0bieHne mara?
26. Kakoro ycmoBHe ¢X0IUMOCTH MeTona?
27. Jlalite XapakTepUCTHKY METOJ@ [OKOOPAWHATHOIO CIIYCKA B CPABHEHHI|
METOaMH.
28. IlpuBenuTe MperMyINecTBa H HEAOCTATKH METO/IA IIOKOOPAHHATHOTO CITYCK:
29. OnumuTe HACIO MeToAa MITPA(HEIX (YHKIHMII.
30. Haiite ompenenenue mrpaduoit hyHKImm.
31. IlpuBenure mpuMeps! TpadHbIxX QyHKIHI?
32. Kakum 00pasoM permaercs BCIOMOTaTeNbHAS 3a1a4a B METOJIEe IITpa(HEX
criocod IIpuMeHeH B JaHHo# pabore?
33. KaxkoBo ycinoBue cXoapMOCTd METOIA?

C IpaJIHeHTHBIMHE

il

(hyumui, Kakoii

34. Jlafire XapakTepHCTHKY MeTONA IITPahHEIX (YHKIHH B CPABHEHUH C PAHEE PACCMOTPCHHEI-

MH METOZaMH.
35. IlpuBeuTE MPEenMyINECTBA U HEAOCTATKH METOA INTPAPHBIX ()yHKIIHIA.

OB'BEM CPC U PACIIPEJIEJIEHHME IT0 BUJTAM YUEBHBIX PALOT B UACAX

Bun CPC KomuuecTic

HacoB

Ilepearrecranus 12

PaGora ¢ TeKIHOHHEIM MaTEPHAIIOM, CAMO-
CTOATENIBHOE H3YUCHHE OT/EIBHBIX TEM IHC-
[HIJIHHBL, IOUCK ¥ 0030p JIMTEPATYPEI H DJICK- 20
TPOHHEIX HCTOYHHKOB; YTEHHE H H3YICHHE
yueOHHKa H YIeOHBIX IOCOOHIA.

IToAroToBKa K [IPOBEPOUYHBIM paboTam 14

Beimonnenue noManiuux 3aadui, MoArOTOB-
Ka K JaOOpaTOPHBIM 3aHsTHSIM

Htoro 126

7. VUEBHO-METOJANYECKOE H MHOOPMAIIMOUHOE OBE
JUCHUILIAHEL (MOJIY JIST)

a) OCHOBHasl JIMTepaTypa:
1. MeTonp! ONTHMH3AIME M TCOPUN YIPABICHUS: METOJMUECKHE YKA3AHH

CIIEYEHHAE

K CaMOCTOSTEILHOM

pabote o qucnuIuTEaM «MeTosr onTHME3AIHNY, «MaTeMaTHIECKHe METO b TEOPHH YIIPaB-
JICHUsD» — DNEKTPOH. TEKCTOBKIE JIaHHble.— JInnenk: Jlunenxuit rocy [apeTBeH b TexX HHIeCK i

yrusepeuret, ObC ACB, 2013.— 18 c.

2. Cecnasun AWM. Uccrenosanme omepaiiiii 1 MeTOBI ONTHMH3AIIHNM: yuebHoe nocobue/ Cecna-
BuH AM., CecnaBnna E.A.— DJeKTpOH. TEKCTOBBIE maHHBIC.— M.: 'y11|e6Ho»-M@Tc-,mw-tecmﬁ

LEHTP 110 00Pa30BaHMIO Ha JKEJIe3HO0POXHOM Tpancnopre, 2015.—~ 200 c.

3. Kazamckas O.B. Mojenu 1 MeTo bl OIITHMM3ALIIH, [paktukym: yuebuoe nocotue/ [{azanckas

0.B., I0r C.I'.,, AnscoBa O.K.— Dnexrpon. TexcToBble AanHbie.~ HoBOCH
CKHUH TOCY1apCTBEHHBIH TeXHUYeCKni yHuBepeuTeT, 2012.— 204 c¢.

Gupek: Hosocubup-



4. ArrerxoB A.B. Beejenue B METOIBI oNTHMHu3anuK: yaebuoe mocobue/ Arrerkos A.B., 3apy-
6un B.C., Kanatauxos A.H.— DiexTpon. TekcToBble jaHHbie.—~ M.: OHHAHCH M CTATHCTHKA,
2014.-272 c.

5. Meromsr ontumusann: yaeGHoe mocobue/ O.A. Bacunnesa [u np.|.— 9|JIGI(T})O[-I. TEKCTOBLIE

JaHHBIE.~ M.: MOCKOBCKHI roCyaapCTBEHHEIH CTPOUTEIBHEII yausepenter, 26C ACB, 2014,
96 c.

0) JOMONHUTENBHAS THTEPATYpa:

1. Cyxapes A.I'. Kypc MeTooB ontummsanuy [D1eKTpoHHEIH pecype]: yueGHoe nocotiue/ Cy-
xaper A.I'., TumoxoB A.B., ®enopos B.B.— Dnexrpon. TekcToBLle ganmsie.~ M,: GZMA-
TJIUT, 2011.— 367 c.

2. Pososa B.H. Merojsl onrtumusanun [nextpornrii pecype]: yueGuoe |nocobue/ Posona
B.H., Makcumosa M.C.— DNexTpoH. TeKCTOBBIe Januble~ M.: Poccuitcrmii yrusepeuter
npy>k065I Hapoos, 2010.— 112 c.

3. Ilanrenees A.B. Merone! onTuMm3anuy [DneKTpoHHELH pecype]: yuebHog rocodue/ [lamre-
nees A.B., Jlerora T.A.— Dnexrpon. Tekcrossle nagaee.— M.: Jloroc, 201 1.~ 424 ¢.

B) IIEPHOJHYCCKIC H3IAHHA:

1. «Mupopmanuonnsie TeXHONOrHH» EsKeMECSIHBIN TeopeTHIecK it W IPHKNaIHOil HayIHO-
rexHudyecKui KypHai ISSN 1684-6400 IToxnucHol nanexe 72656

2. Kypuan «busnec-uHPOPMATHKAY — PELECH3UPYEMBIH MEMTHCIHITHEAPHEIT Hay HEL AKyp-

Haj, BeIryckaembli ¢ 2007 roxza HanuoHnanbHBIM HCCIIENOBATENECKAM YHUBEPCHTETOM

«Berenras mkona skonomuxmy (HAY BIID). AnMuHHCTpUpOBANEE SKYPHANA OCYIIECTEILS-

erca lxonoit 6usnec-undopmaruxu HIAY BIIID.

Kypnan «Bectauk Mucturyra skonomukua PAH» —

AKypnan «BecTHHK KOMIBIOTEPHBIX U HHPOPMAIHOHHBIX TEXHOJIOTHI

Kypnan «Bectaux MI'Y: sxonomukay

Kypran «Bectnux Pocenitckoro skoHoMuueckoro yausepeuTera uM. Llexanonay

HKypnan «BecTHHK (JHHAHCOBOIO yHHBEPCHTETA

Kyprain «Bonpocs! SKOHOMEKI

2 o9 T O Y . TR

Kypnan « BEIMHCIHTEIBHEIC TEXHOIOIHIY

B) HHTEPHET-PECYPCHIL:
Pecypesl juist AMCTaHIIMOHHOTO OCBORHMS Kypea, pasMelleHHBIE Ha caiiTe Www.cs.vIsu.ru.

o)A o P LA AR 4

CoBpemennble HHYOPMALMOHHBIE CHCTEMB! 115l CO3NAHHS M PEaIM3allii MATCMATHUCCKIX METOMNOR

B 5KOHOMMKE U (prHaHCAX:

1. Mathcad — nporpammuoe cpenctso, cpefa [Jis BEITOJHEHHS Ha KOMIILIOTEPE pazHOoCpasHbIX
MaTeMaTHYECKMX M TEXHMYCCKHX PacyeroB, CHaGXKeHHast MPOCTBIM B OCBOCHWM U B paboTe rpa-
(rueckum unrepdelicom, KOTOpas MPEJIOCTABNSET NOAB30BATEII0 HHCTPYMEHTE AUl paGoThl ¢
(bopmynamu, yucnamu, rpaduxamu u rexcramu. B cpene Mathcad poctymust Golee ¢oTan one-
PaTOpPOB M JIOrMHYECKHX (DYHKIMH, NPeAHa3HAYEHHBIX IS YHCIIEHHOTO H CHMBOIBHOTD PRLIEHHS
MaTEeMaTHUCCKUX 3aa4 pasnuIHoH cinoxkHocTH (http:/www.pte.com).

2. MatlLab — BBICOKOYPOBHEBEIH A3bIK M MHTEPAKTHUBHAS Cpeua Al nporpammqpoaa[-wu:l, HHesIeH-
HBIX pacueToB M BHU3yaiuzaluM pesynpraToB. C momonipio MATLAB M(Z)}[{]i-[D aHaJIM3MPOBATh
AaHHBIE, Pa3pabaThIBaTL ANFOPUTMEI, CO3ABATE MOJENH U npunoxkenus (http://matlab.ru).

3. Malpe — ozHa u3 Haubosee NOMYIAPHEIX CHCTEM CHMBOMBHBIX BEIUHCICHHH, 0Bnazaiomas npe-
BOCXOAHOM HayuHOH rpadukoi (http://www.maplesoft.com).




4,

TeMaTHKe NUCLIHUITINHEL:

1.
2.

1.

- hitp://www.ecsocman.edu.ru/ - OGpasoBaTe/ LI TOPTAll - SKOHOMHKE, COI

Power Sim Constructor, Power Sim Studio — nporpammuoe ofecrieuenne Powersim Brniouact i

ce0sl pas/iMuHble TUITBl HHCTPYMCHTOB UMUTAIMOHHOTO Motenuposatus (hitp:

/powersim,ru)

Anylogic AnyLogic - nHcTpyMeHT HMUTaLMOHHOTO MoAeauposatus (hitp:/www.anylogic.tu)

BPWin — Mowme# uHCTpYMEHT MOeIHpOBaHys, pa3paboTannblii (hupMoli Computer Associates

Technologies xotopriif wcronesyercst s adanusa, NOKYMEHTHPOBAHMS
CIOJKHBIX Om3Hec-nporeccoB. Mojeis, co3annas cpeacrsamun BPwin, moss
MEHTHPOBATh PA3MUYHBIE ACTIEKTH JEATEIBHOCTH - JeHCTBUS, KOTOphIE Heof
HATB, CIOCODBl MX Tpedyrorecs
(http://www.ca.com).

Hurepner-pecypebl, 6asbl gaHHBIX, WHQOPMALMOHHO-CHIPABOYHBIE M MOHCK

OCYILUCCTBIICHH, A1 DTOTO

http://www.exponenta.ru — O6pasoBarelbHbIH MATEMaTHUECKHIT TTOpTaJT,

http://www.kxlab.com - caiit _kx JlaGoparopuu. OTnpaBHas TOUKa MOHUCKA v

BTOMAaTH3A MM MO~

BEHIIMX Hay4HBIX pa3paboTKaX B 06NACTH BEIYMCIUTENBHON MaTeMATHKH, 4
JICTMPOBAHUA W ITPOrpaMMHEIX npojykTax _kx JlaGoparopun.
www.mathhelpplanet.com - nexommepueckuii MaTemMaTnueckuii hopym, Ha K
JIYYNTL KOHCYJIBTALMIO H PEANbHyIO MOMOUIE B PELICHHH [0 MPAKTHYECKH
CBA3AHHOMY C MaTEMAaTHKOM M MHOTOUYHCIEHHBIME €& MPUIOKEHHUSIMH,

WWW.csin.ru - OGpasoBaTenbHbIH HHTEPHET-IIPOCKT, MOCBAIEHHBIH compuie

M peopraHdualm
OJIAET HETKO JIOKY-~
IXOAUMO TIPSHTIPH-
pecypcel W ap.

OBBIC CHMCTEMDLI 1O

iH(l)() PMALEHKM O HO-

TOPOM MOMHO IT0-

moBomy Bompocy,

I SCience M cMek-

HBIM JMCLIMIUIHHAM, MEI opMupyeM KOMMBIOHHTH JIHOJEH, POhecCHOHANBHO 3aHHMAIOLLHXCS
WM JKe MPOCTO MHTEPECYIOMMXCs NAaHHOM Tematukoi. Tawxe mbl cobupaem mudopmanmio,

HarnpuMep, pycCKOA3BIYHBIE KYPCH IT0 HH)OPMATHKE.
www.teorver.ru - [lopran, MOCBSLIEHHbI TAKHM pasieaM MaTeMaTHKH, KAk

CTGﬁ, MaTeMaTHYECKas CTATHCTHKA, TEOPHST MacCcoBOro O6CJ’I)/)KI/IB&HI/IH, MaTeM

TeNeTpaduKa U APYrUM MPUIIOKEHUAM TEOPHUH BEPOSTHOCTEH.
http://edu.ru - ®@epepansueiii nopran "Poccuiickoe ofpasoanue”, nojue
I'HUW UTT "Undopmuka". Katajior MHTEpHET-PECYPCOB 0 TIPSAMETAM.

http://www.mathtree.ru - J[peBoBUIHEI KaTalor MaTeMaTHYECKNX PECYPCOB
MaUuIio o kadenpax, nepconax, myoauKanuax, GUGIMOTEKAX, KYPHATAX U T.11.

TEOPHsI BEPOSITHO-
ATUYECKAs TEOpHs

pyKHBaeMEIE DY

COHAEPMUT UH(Op-

hitp://www.mathnet.ru/ - Omepoceuiickuil MaTeMaTHYeCKMil TOpTal, NPEAOCTABITIOINE poc-

CHUHCKHUM H 3apy6e>1cnbm MaTeMaTHKaM pasinHu4YHbBIe BO3MOXKHOCTH B IMMOMCKE M

TeMaTuueckoi ku3Hu B Poceuu.

HQopMaLHK O Ma-

http://algolist.manual.ru - Calit, NOCBSIEHHBL aNrOPUTMaM ¥ METOZAM IIPOrPAMMHPOBAIH.

MCHT.

http://www.fea.ru/ - [Topran naGoparopuu "Beruncnurenshas Mexarmka" (s

ro daxynsrera CIIOITIY,

HOJIOT WS, MEHE 17K~

HMKOMEXaHAYEC KO~

8. MATEPUAJILHO-TEXHUYECKOE OLECHIEYEHNE

AUCIAIIMHBI (MOLY JIS)

JIexktmoHHbIe aymuTopum, OCHAIEHHEIC JJOCKOMH (VT Mena HITH MapKe
IIPOCKITHOHHBIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM.
AynUTOpHH IS TPOBEAeHMs TaGopaTOpHBIX 3aHATHH, OCHAIIEHHELIC

321), SKpanoOM s

COBPEMEHHLIMH

[IEPCOHAJIBHEIMHA KOMIIBIOTEPaMH, OGBBﬂIIHéI—IHBIMH B JIOKAJIBLHYIO BBEIYHCIHICILEYIO CETh U
YKOMIIJIEKTOBAHHBIMHA HCO6XO,HHMBIM CHCTCMHEIM W IPUKIAOHBIM HPOTPaMMHBIM OecriegeHH-

€M, aYTATOPHH BEIYHCIIHTEIILHOTO nenrpa.




Paboyas nporpaMMa JUCHHIIIHHEBI COCTABIICHA B COOTBETCTBUH We@o

panusivu PIOC BO

1bI€ TSXHOJIOI'HH,

1o HanpasaeHuio 02.03.02 OynnaMeHTansHas KHPOPMATHKA W HHQOPMALLAONL

Pabouyro mporpammy cocrasui nouent xapeapnr GullM

Abpaxun C.H.

(=
Perner Ll j /
(If;:ﬂ?:;:nenb pa60'ro@% M g / Z@Vf%ﬁm% &4

(mecro paborhl, ﬂOmx(ﬂ/cm (DHO/[IOJI

IIporpamma pacemoTpena u ogobpena na sacepanuu kadeaps Oulll CDMHM
Ipotoxkon Ne 77 ot o7 0% 7 rona

|
3agenyronuit kadeapoit

=

A7
7

MTHCh)

Apaxkesnsa C.M

/ (DHO, nopnues)

Pabouyas nporpamma paccMoTpeHa ¥ oneOpeHa Ha 3acemanuy yueGo-MeTo
narnpasienus 02.03.02 dynnamenTanpias HHOOPMATHKA U HH(POPMALIHOHI bIE

MMYECKOR KOMHICCHH
TeXHOJOTHH,

[IpoToxon Ne 77 ot ¢ Z0% 7.7 Tona
[Ipencenarens KOMUCCHH Toe—

Apaicersin C.M,

-7 (®HO, noamics)

JJUCT HEPEYTBEPKIAEHU S

PABOYEM IIPOI'PAMMBI JACITAILIAHBI (MO YIS

PaGouag iporpamma oj1o0pena Ha yueGHBIA 1o

ITporokou 3acenanus xadeapsr Ne oT roza

3apenyromuil kadepoi

S’

Pabouas nporpamma ogo0pena Ha yueOHbIi 101

IIporokon 3acenanus xapeaper No 0T roza

3aseJyromui kadenpoit

Pabouas nporpamma oo0pena Ha yueOHLIi roj

[IpoToxomn 3acemanus xadeapnr No oT roza

3apeyiomui kadenpoii




