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1. OEJU OCBOEHUA JUCHIUTIINMHBI

IleasMu OCBOSHHUS TUCUMILIMHBL (MOAYJs) «MeToapl ONTUMHU3AIMH M UCCIIECA0BaHIE Olepa-
LUy SBIAIOTCS O3HAKOMIIEHHE CTYIESHTOB, 00yJaroIIMXcs IO HampasiieHUIO «DyHIameHTanbHast
HOPMATHKA ¥ MH(OPMAIIHOHHBIE TEXHOJOIWH», ¢ METOJAMM, HAKOIUICHHBIMU B 3TOH TEOPUH.
[Tociemnee 03HAYAET, UTO CTYACHTHI [0 OKOHYAHMH Kypca JODKHEI BIaJCTh HaBBIKAMU IIO pellle-
HUIO TIPUKJIAHBIX 9KCTPEMAJIBHBIX 3a1a4.

OxHoit M3 XapaKTePHBIX OCOOCHHOCTEH COBPEMEHHOM SIOXM SBIICTCA BCE BO3pacTarolice
BHUMaHHue K IpoOiemaM ympapieHus. Kax HExorma mpexie, ollyIaerca noTpeOHOCTh B IJIOAO-
TBOPHOM ¥ 9()EKTHBHOM YCIIOJIB30BaHUH IIPUPOIHLIX OOraTCTB, JTIOACKHX PECYPCOB, MaTepHalb-
HBIX ¥ TEXHHYECKUX cpeacTB. Ha MaTreMaTiIecKoM si3bIKe TAKHUE 3aa4d MOTryT OBITE ¢hOpMYITHPO-
BaHBI KaK 3a7a4ll OTHICKAHMUS 3KCTpeMyMa HeKoTopod ¢yHKIHM win GyHKIMoHana. B pesynbrare
paboT MHOI'MX MATEMaTHKOB IT0 WX PEIICHUIO CTaJI0 BO3MOXKHBIM FOBOPUTH O TEOPHUH IKCTPEMANb-
HBIX 3aJa4.

3agayy JUCHUILINHEL

- HU3y4YeHHE OCHOBHBIX IIPMEMOB H METOJIOB PEIIICHUS OIITHUMHU3AIIHOHHBIX 3a/1a4;

- (opMHpPOBaHUE HABBHIKOB TOCTPOSHHS ONTHMHU3AIMOHHBIX MOJENIEH, HAauOOJIee MOJTHO OTBEYA-
IOIMUX TPeOOBAHHUAM IIOCTaBICHHOMN 3a1a4H;

- H3yYeHHe CIOCOGOB PeaM3alii METO/I0B ONTHMHU3AUH B BI/E IporpamMm st 9BM;
- npHoGpeTEeHHe HABBIKOB IIAHHPOBAHHS SKCIIEPUMEHTOB U 00pabOTKH MX PE3YIHTATOB.

2. MECTO JUCIMILJIMHBI B CTPYKTYPE OIIOII BO

JlaHHas OUCLUIUIMHA OTHOCHTCS K 00s3aTelbHBIM JMCLMIUIMHAM BapHATHBHOM 4YacTH
OIIOII: M3y4eHue QUCUMILTMHEI IPOXOJHT B 4-M ceMecTpe i 6asupyeTcs Ha 3HaHusX, puodpe-
TEHHBIX CTY/ICHTaMH B paMKax KypcoB «MaTeMaTHdyeckuil aHanms», «Anrebpa v reoOMeTpHs»,
«YUCIIEHHBIE METOAB) U JP.

JlaHHEL Kypc ofeclednBaeT NanbHeilee H3ydeHne NUCIHILINE «Teopus GopManbHbIX
A3BIKOB ¥ TPAHCIALKN», «Moaenuposanue HHGOPMALHOHHEIX CUCTEM M TEXHOJIOTUMY U ABIIACT-
cs1 6a30BBIM IS H3YYEHUS CIIELAANbHBIX JUCIUIIIHH.

3HaHuUs, TONyYEHHBIE B pAMKAX M3YYEHHs JAHHOU JMCIUILIHHEL, MOTYT OBITh [IPUMCHE-
HBI 7 HAIIUCAHMS BBITYCKHOM KBaIM(UKAMOHHON! paboThL.

3. KOMIETEHIINHA OBYYAIOUIETOCSI, ®°OPMHPYEMBIE B PE3YJIbTATE
OCBOEHUS TUCITUILJIMHBI (MOAYJIS)
B pesynbTare OCBOCHHS IUCLUINIHHBI 00YJarONIUKCS JOJDKCH OBJIAACTH CIEAYIOIMMA KOMITC-

TEHILUSIMU:

- croco6HOCTh 3PMEKTUBHO NPHMEHSATH Ga30BBe MaTeMaTHUeCKHe 3HAHWA U HH(QOPMAlHOHHBIE
TEXHOJIOTHH IIPU PELICHAU IPOSKTHO-TEXHHYECKHMX ¥ IPUKJIAHBIX 3a/a4, CBA3ANHBIX C Pa3BUTHCM
¥ HCTIOJNb30BaHkeM HH(OpManuoHHEIX TexHonorui (11K-6).

B pe3yabTaTe OCBOCHUS NUCIHUILIAHBI CTYIEHT JODKEH NEMOHCTPHPOBATH OCBOCHUEC
YKa3aHHBIX KOMITETCHIUH 110 AECKPHITOPaM «3HAHHs, YMECHHUS, BIAJICHUA), B COOTBETCTBHU
C TeMaTHYECKUMH MOIYJISIMH JWACHUIUIMHEL, NIPUMECHATH ITOJYYCHHbIC 3HAHMA B IIOCIEIYIO-
meM 00yueHHH U Ipo(eCCHOHAIBHON AEATEIBHOCTH:

1) 3mare: ompenenenre o0muX HOpM, 3aKOHOMEPHOCTEH, THCTPYMEHTAIBHLIX CPEACTB /LIS
JIAHHOM JUCIUILINHEL, KOPPEKTHBIE IOCTAHOBKY KIIACCHYCCKUX 3a/1a4;

2) YMeTh: MOHSATH IIOCTABJICHHYIO 3aiady; GOpMyIHpOBATh PE3ynbTaT; Ha OCHOBE aHAIM3a
YBHJIETH ¥ KOPPEKTHO ¢(HOPMYTHPOBATE MATEMATUYECKH TOYHBIH PE3YJIbTAT;



3) Brnameth: cnocoOHOCTBIO YYHTHCS; (YHAAMEHTAILHOR MOATOTOBKOM IIO OCHOBaM IIpoO-
(ecCHOHANBHEIX 3HAHWM; MOHWMAHHEM KOPPEKTHOCTH NOCTAHOBOK 3afay; CIOCOOHO-
CTBIO MepeaaBaTh pe3yJIbTaT MPOBEACHHBIX (U3NKO-MATEMATUYECKUX ¥ IMPUKIAIHEIX HC-
CIIeIOBAHUHI B BHJIE KOHKPETHBIX PEKOMEH/IAINH, BRIPAXKCHHBIX B TEPMUHAX IIPEAMETHON
00JIaCTH M3JTy4aBIIErOCs SIBICHUS.

4. CTPYKTYPA U COAEP)KAHUE NUCHUIIJIMHBI (MOAYJIA)
OO01ast TpyI0eMKOCTh JUCITATLTHHEI COCTABIISIET 4 3a4eTHBIX €ANHUIE!, 144 daca.

Buael yueGHoi paboThl, BKIIOYAs ‘
CaMOCTOATENbHYIO paboTy CTy- . DopMmbl TeKyLIEro
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COAEPKAHME JUCIHAITJIMHBI

JIEKITUU

Jexuusa 1. Beenenne. IlocTaHoBKa 3a0a49l ONTHUMHU3AIIUM, KJ'IaCCI/I(bI/IKaI_II/I}I 3a1a4 MareMaTu4dc-

CKOTr0 ITporpaMMHpOBaHus (2 yaca).
Jlexmus 2. MeToasl MuHEMU3aIMH GyHKIHE onHOM mepemeHHON. Kiaccnyeckuit meton. Me-
TOJIbI JUXOTOMHH, 30JI0TOTO cedeHus (4 Jaca).
Jlexmus 3. MeToabl MUHAMHA3AIMHA QYHKIMH 01HOM TepemenHol. MeTos moMaHbIX (4 daca).

Jlexuus 4. Metonbl MuHuMu3anuy GyHKIMH oqHON epeMeHHOH. Brinykiele pyHkimu. Meton

KacaTeNbHbIX (4 Jaca).

Jlexuust 5. MeToas! MUHHMU3AIK GYHKIMNA MHOTHX IIepeMeHHbIX. [locTaHOBKa 3a1aun. 3ana-
ya Ha Ge3ycoBHBIN skcTpeMyM. Knaccuyeckuit Mmeton (4 4aca).




Jlexmms 6, MeTonpl MUHMME3aIUK QYHKIAM MHOTUX IMEepeMeHHBIX. Merton muoxurenei Jla-
rpanxa (4 gaca).

Jlexnus 7. 3a7auu BBIIYKIOTo nporpammupoBanus. Cemnoast Touka. Teopemsl KyHa-Takkepa
(4 yaca).

Jlexnus 8. YucneHHble METOIHI MIHUMH3AINY (DYHKIIMI MHOTHX TIEpeMEHHBIX. METOx ciiyyaii-
Horo moucka. ['paguentHeie metoasl. Meton Herorona (4 gacos).

Jexuus 9. UncneHHble METOAb MUHUMHU3AIMA GYHKIMI MHOTHX [IEpEMEHHBIX. MeTOo TOKOop-
JMHATHOTO crycka. Meron MHOXuTeneit Jlarpamka. Meron mrpadusix GyHKImi (4 yaca).
Jexuusa 10. Ospuctiyeckne MeToipl. ['eHeTHUeckue anroputMbl. MypaBbUHBIH anroputm (2
yaca).

JIABOPATOPHBIE 3AHSITHUSI
JlaGopaTropHast paGota Nel. Metonsr MuHEMuU3anuyu GyHKIMN OAHOMN TepeMensol. MeTox nu-
XOTOMUH, METOJ 30JI0TOTO ceueHus (4 yaca).
JIaGopaTopHas paGora Ne3. MeToast MUHIMU3AMUH GYHKIMI OJHON mepeMeHHoM. MeTo1 10-
MaHBIX (2 Jaca).
JlaGoparopuas padora Ne3. Meronsl MuHUMU3ANMY GYHKIHH OOHOM mepeMeHHOM. MeTox ka-
caTeNbHEIX (2 uaca).
JlabopaTopHas pab6ora Ned. Meronsr Munnmusamiy QyHKIHN MHOTHX IepeMeHHEIX. ['paau-
€HTHBIE METOABI (4 Jaca).
JIlabGopaTropHasi paGota NeS. UrceHHbIE METOIBI MUHUMU3ALNN QYHKIHI MHOTHX MEPEMEH-
HbIX. Meron nokoopauHaTHOro cnycka (2 Jaca).
Jlaboparopnas paGora Ne6. UnciieHHbIE METOIbI MUHUMHU3AIMH (DYHKIHH MHOTHX II€peMeH-
HBIX. MeTon mrpadurx dyrknuit (4 gaca).

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NU
JJIst ROCTINKESHNUS IUTaHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MUCIUILTHHBI HCIIOJIB3YIOTCS
cienymolme 00pa3oBaTeIbHbIC TEXHOIOTHH !
- MHGOPMAMOHHO-PA3BHUBAIOIINE TEXHOIOT VY,
- Pa3BHBAIOLIUE NPOOIEMHO-OPHEHTHPOBAHHEIE TEXHOIOTHH;
- JIHYHOCTHO OPHEHTHPOBAHHLIE TEXHOJIOTHH O0Y4eHUSI.

JlaGopaTopHEIe ‘
Meroas! Jlexuus patop CpC
3aHATUSA
Meton IT + + +
PaGora B xomanze +
Case-study +
ITpoGnemHoe obyvueHue + +
KonrekctHoe 00yueHue + +
OO6yueHue Ha 0OCHOBE
+ + +
onbITa
WupusunyansHoe 06y-
JUBHAY Y + +
YeHue
MexaucuumiiHapHoe
A P + + +
obyueHue
Onepesxatomas camo- +
crosTensHas pabora




B paMkax H3ydeHHS NUCLHUINIMHEL BO3MOXHO IPUMEHEHME IIAPOKO CIIEKTpa 06pa3oBa-
TCIBHBIX TEXHOJIOTHH: JIEKIMOHHO-CEMHHApPCKas cHcTeMa o0yueHus (TpaauHOHHEE JEKIIHOH-
HbIC ¥ J1a00paTOPHbIE 3aHATHSA); case-study; METO IpOeKTOB; 00ydeHHe B MAJIBIX IPYIIIaX; Ma-
CTep-KNACCHI, MPUMEHEHHE MYJILTHUMEANA TEXHONOTWH (IpOBeNCHUE JICKIUOHHBIX 3aHSITHH ¢
IPUMEHCHHEM KOMITBIOTEPHEBIX NPE3CHTAMH U AEMOHCTPAIIHOHHBIX POJIMKOB C MOMOIILIO IPO-
ekropa umimu OBM); TexHomorus pa3sBUTHS KPHTHUYECKOTO MBIULIEHUS; WHPOPMAIHOHHO-
KOMMYHUKAI[MOHHBIC TEXHOJIOTMY (IIPMMEHEHHE MH(DOPMAIMOHHBIX TEXHOJNOIMH /IS MOHUTO-
pHHTra TEKyIeH yCIeBaeMOCTH CTYACHTOB ¥ KOHTPOJIS 3HAHHH).

6. OHEHOYHBIE CPEACTBA JJI5I TEKYIIETO KOHTPOJISI YCIIEBAEMOCTUH,
MMPOMEXYTOYHOM ATTECTAIIAH I10 UTOI'AM OCBOEHMS ANCLIH-
IIJIMHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJIb-
HOW PABOTHI CTYJIEHTOB

TEKYIIINI KOHTPOJIb
TeKyH.II/IM KOHTPOJIEM YCIICBACMOCTH JIBJIACTCS HeﬁCTBYIOIHaH B YHUBCPCHUTCTC CHUCTEMA
PEHTUHT-KOHTPOJIS.

KonTpoibHbIE BOIPOCHI K peiiTHHT-KOHTPOII0 Nel
[TocTponTs MEHMMH3UPYIOIIYIO [IOC/IEIOBATeIBHOCTD Juta GyHKIwmY J(u) = arctg(u).

f—

2. Haittu MEOXecTBO U Beex Toyex MUHHMYMa Ut GyHKIMY J(1):
|u2 -1, u=#1,
J(u)=
=1,

3. Iycrs dynxums J(u)=|||u?-1|-1|-1|. Haittu Bce NOKanbHbIE MHHHMYMbI JAHHOR (hYHKIHH 1
OTBETHUTH Ha BOIIPOC: Ha KAKUX OTPE3KaX OHa SBIIETCS YHUMOJAIBHOM.

4. Pemmwts: J(u)=sin’(u)+cos’(u) — extr. ue [0; 27].

|

-1
1 ol :
5. Pemwurs: J(u)= ( e ] ’ uio’—thr, ueR.

0, u=0.

6. IlpuBectu mpumep QyHKUHUH, YIOBIECTBOPIIOMMX YCIOBHIO JIMIIIHIA, HO HE SBISIOIIAXCS
YHHUMOJAIIbHOH (He MeHee Tpex dyHkuuit). OTBETHUTH Ha BOIPOC: YAOBIETBOPSET JIM YCIIO-
BYsM Jlnmimuna ¢yHKIMS yHEMOJaTbHAS Ha OTpe3Ke. Y TBEPIKICHIE JIOKa3aTh.

7. PaccMOTpeTh TepBhie MECTh MIAr0B METO/A JTOMAHBIX i Gynkuun J(u)=||u*-1|-1| na o1-

peske [-2; 2] upu Vu, € [-2;2].
8.  Haiftu obnacts BRITYyKIIOCTH GYHKIMU J(U)=sin(u)+sin(2u).
9.  Pemmts: J(u)=(x+y+ 1)~(x2—xy+y2) —extr. u=(x,y)e E>.

10.  Pemwrs: J(u)=xy*z’ (1-x-2y-3z) > extr, u=(x,y,z) € E°.
3
1. Pemmuts: J(u)=x—min, ucU, Uz{u:(x,y)eE2 Yy —x? =O,x20}.

12.  Pemuts: J(u)=x - extr, uelU, U= {u = (x,y) eE>:xP+y! = O} , [JIe p U g HaTypaJlbHbBIE

qucia.



13.

14.

15.

16.

17.

18.
19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

Ipu xakux a, b u c¢ dynxkuus J(w)=ax’+2bxy+cy’, Oymer BHITyKIa, BOTHYTa?
u=(x,y)eE*.

Halitn ofmactm  Bbimyknoctw — bymkumit:  J(w)=sin(x+y+z),  Jw=sin(x’+y*+z%),
u=(x,y,z)e E°.

[IpuBecTn MpuUMep KOPPEKTHO cHOPMYITHPOBAHHON MPHUKIAJHON 33JaYd ONTUMH3ALMY, C

HaJlMYMeM HE MeHee JIByX OrpaHWYeHMH. YKa3aTh K KaKOMY Kaccy M THIY OTHOCHTCS
copmysupoBanHas 3a1a4a.

Haiitu muOMecTBO U — BeeX Todek MUHMMyMa GyHKIMH J (u)=sin[7r exp(;—uzﬂ , Ha
yHuBepcansHoM MuOkecTBe U = R’. [TocTponT: MEHMMU3HPYIOLIHE nocne,uoaaTeJIBHOCTH

mwist J(1), KoTopas CXOAUTCA K MHOXKeCTBY U M He CXOIUTCAL.
Hatitn MHOYXECTBO U - BCEX TOYEK MUHHMYyMa byHK-

uun J(u) =1-cos [72‘ exp (—u2 —In %ﬂ , Ha yHuBepcatbHOM MHOxectse U = R!. TToctpo-

UTh MHHUMHUSHPYIOLIHME MOCIENOBATENBHOCTH U1 J(1), KOTOpast CXOAUTCS K MHOXECTBY
U' 1 He CXOmUTCS.

Brisectr Gpopmyity Uit BEIYMCICHUS IIOJIOKEHHUS TOUYEK 30JI0TOr0 CeYeHus oTpeska [a, b).
BrricHuTs Ha Kakux oTpe3kax QyHKIW J(1) SBISIETCS YHUMOIAILHOM:

J(w)=au® +bu+c,J(u) = \/|;, =e",J(u) = cos(u),J (u) = sh(u) .
BuIacHUTE Ha KaKuX OTpe3Kax QyHKIUS J(u) IBIISI€TCS YHIMOIAIBHOM:
J() = au® +bu+c,J () = Ju|, J@) =€, J () = sin(u), J () = ch(u).

Oreruts nocrosiayio Jummvna L g dysxmun J (1) = —u° +2u® +5u—2 Ha oTpeske [-
2, 3].

Ouennts nocrosuuyro Jlumuuua L s dyaknun J(u) = —2u’ +6u* —u+10 Ha oTpeske |-
2, 3].

Haiitu rmoGansHeii MuauMyM GyHKIUE J* MO METOy TOCHe0BaTeIBHOro Hepefopa I
bysxunn J(u) J ()= -’ +2u’ +5u—2 Ha orpeske [-2, 3].

Haiita rnoGanbaeii MuaMMyM GyHKIHE J* 110 METOY MOCIEN0BATEILHOTO nepeGopa JUTSL

dysxmun J(u) = —2u’ +6u° —u +10 Ha otpeske [-2, 3].
Haiitu Touxy Maxcumyma dyrxuun ( f(x) — max ) f(x) = 2x, +4x, —x_ ~2x, [pu orpe-
X +2x, <8
HUYCHHUSX .
2x,—x, <12
Haiftu Touky maxcumyma dynkmmm ( f(x) — max ) f(x) = x, +4x, +x,x, —2x +2x} npu
X +2x, <12
OTpaHUYCHUAK .
3x, +x, <15
Haittu Touxy maxcumyma dysrmu ( f(x) —> max ) f(x) =—x] —x; +x, +8x, Py OrpaHu-
X +x, <7
YEeHUIX
x, <5
Haiitu touxy maxcumyma ¢ynxumu (f(x) — max ) f(x) =-2x, +8x, —x/ —x] npu orpa-
X +2x, <12

HHUYEHHUSX .
—X, +x,28



29. Haittn Touxy makcumyma dymxmuu (f(x) - max ) f(x) = (x, — 3)2 +(x, - 4)2 Ipu orpa-

3%, +2x,27

HUYEHHAX !
10x, —x, <8

KoHTpoJbHbIE BOIPOCHI K PeATHHI-KOHTPOJII0 Ne2
1. Haiftu BCe TOUKM JTOKATEHOTO 63YCIOBHOTO MUHUMYMA y CIIEAYIOMHX (YHKIHIA.

L flxn,xy) = (1 +x2—1)% + x1— 2x2;

Soerxz) = (xr—x2+ 1? + (o1 + x2— 1)

Slenxz) = (P +x2+ 22 —x/%;

Jlenx2) = (1 — 2x2 + 1) + x5

Jxenxz) = (k12 + x2° + 1)? + x° —x2;

Senx2) = (6’ —x2% + 47 + x/%;

fenxz) = (er” + 22 + 1)? — 4x2%;

Slenx2) = (x1 + %2+ 3)% —x1 + 2x2

Sxnxax3) = (e + 2x2—x3)7 + (k1 +x2)° + (x3—5)%

10. flxr,x2x3) = (x1— 2x3)° + (x2— 2x3)° + (x3—4)%

11, flxnxaxs) = (x1—2x2)? + (x2—2x3)* + (x3—2x1)° + (1 — 1)%;
12, flx1,x2x3) = (x1 + 2x2 + 4x3)? + (k1 —x2 + 1)? + (x2 + x3— 1)%;
13, flxi,x2) =xP° + 2%/ + x1x2 + 2x1 — x2%;

14, fxnxz) = 2x7° —x? + 3xixs —x1 + 4x°

15 fxnxz) =x7° + Sx/? — 8xixz — x1 + 4x2

16. flxix2) = 10x° —x° + x1x2 + x2°;

X Lo N S L NNy

17. flxnxz) = xP° + x17 —xix2 + x1 + x2%;

18. flxx2) = x1(5/3x1° —x1— 1) + x2(2%1 + x2);

19. flxn,x2) = xi1(=x1% + x1 + 4) + x2(2x1 + x2);

20. flxn,xz) = Sxi(xi? + x1— 1) + 3x201 + x3);

21, flxi,x2) = 2x1(xi? + 2x1 — 3/2) + 2x2(—x1 + x2);
22, flxnx2) = x1(-x1° + 5x2) + 4x2(x1 + 2x2);

23, flxi,x2) = 2x1(2x1° + x1— 1) + 2x2(%1 — x2);

24. flenxz) = x1(1 —x? + 6x1) — x2(%1 + x2).

2. Penmts crepyromme 3anauu Ha yCIIOBHBIH MAHAMYM.
Lo +x2— 12+ 2x1—x2+ 1) = min; xj—x2 = 1.
2. (k1 + 2x2— 1?2 + (x1+x2)? = min; x1+x2= 1.

3. (x1+ 3x2—6)° + x1 = min; x1—x2 = 0.
4. (x1—x2+ 1)?—x2 > min; 2x; + x2 = 2.

5. x1+x2 > min 2xi +x2 = 4.



6. 2x1 + x2 = min; 2x/° + x% = 4.
7. x1 = min; (x1 +x2)° +x;2 = 1.
8. x1—x2 =»min; xi° +x2° = 1.
9. x1? +x2 »min; xi? +x° = 1.
10. x/? + x22 > min; 2x° +x7° = 4.
11.x77 + 2x2° > min; xi° +x7° =4
12. x72 + 2x2° = min; 2xP° + x2° = 4.
13. (x1—x2+x3— 1)°+x% > min; x; +x2 + x3 = 1.
14. (x1 —2x2)° + (x2 + x3)° > min; x; + x2 + x3 = 1.
15, (x1 + x2 + x3— 1)°+(x; —x2)° > min; x; +x2—x3= 1.
16. (x1 —x2)? + (x1 + x3)° > min; x2 + x3 = 4.
17. (x1—x2+x3+ 1) > min; x1 + X2+ x3 = 1, X1 —x2 — x3=2.
18, (x1 +x3)° + (x1 +x2)° = min; x1 + 2x3 =4, x2+ 2x3 = 6.
19. (x1+ 2x2+ 3x3+ 4)? >min; x; +x2+x3=1, 3x1 + 2x2 + x3 = 0.
20. x; + 2x2 + 3x3 = min; x° + 2x2 + x5° = 1.
21 x;—x2 +x3 = min; xi° +x°2—x3=1.
22.x; +x2+x3 > min; x)° +x2+x3=1.
23 xP +x2+x3 »min; xi? + 2x2+x3=1.
24. x1° + x22 > min; x1 + x2+ x5 = L.
3. HaltTi Bce TOUKHM JIOKQJIBHOTO YCIOBHOTO MHHAMYMA Y CJIEAYIOIMX GYHKIKH IPH HATHYAK
orpanuveHus x=0.
L flxnx2) = (e + x2— 1) + x1— 2x2;
Slenxa) = (1 —x2+ 1) + (1 + x2-1)%
fenxz) = (xi° + x2 + 2)2 — X/
Sflenxz) = (x1—2x2° + 1)? + x5
foenxz) = (2 +x2 + 1P +xi —x2;
flenxz) = (xP° —x22 + 4% + x/%;
Slenx2) = (2 + 2x2 + 1)° — 4x2;
flenx2) = (1 +x2+ 3)2 —x1 + 2x2;
SFlenx2,x3) = (%1 + 2x2—x3)* + (e + x2)° + (x3—5)%
10. flx1,x2,x3) = (x1 — 2)(72)2 + (x2— 2x3)% + (x3—4)%;
11 flxi,x2,x3) = (x1— 2x2)° + (x2— 2x3)% + (x3— 2x1)° + (x1 — 1)%;
12, flx1,x2,x3) = (%1 + 2x2 + 4x3)° + (x1 —x2+ 1) + (o2 + x3— )%

13 flxn,x2) =x° + 2%/ + xix2 + 2x1 — x2°;
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14. flxi,x2) = 2% —x° + 3xx2 — x1 + 4%,

15, flxn,x2) = x1° + 5x17 — 8x1xa — x5 + 4x2%

16. flxi,x2) = 10x17 —x/° + x1x2 + %27

17. flxr,xz) = x1° + x17 — x1x2 + x1 + x2%;

18. fx1,x2) = x1(5/3x2 —x1— 1) + x2(2x1 + x2);

19. flxi,xz) = xi(=x1° + x1 + 4) + x2(2x1 + x3);

20. flxn,x2) = Sxi(xi? + x1— 1) + 3x2(x1 + x2);

21 flxn,x2) = 2xi(x° + 2x1 = 3/2) + 2x2(=x1 + x2);

22. fxnx2) = x1(=xi° + 5x2) + 4x2(x1 + 2x2);

23. flxn,x2) = 2x1(2x1° + x1— 1) + 2x2(1 — x2);

24, fxn,xz) = xi(1 —xi? + 6x1) — x2(%1 + x2).
4, Pemmuth cIexyrolue 3afaud Ha YCIOBHBIM MUHMMYM 3aMeHsd OrpaHHYEHME THIA «=)» HA
OTrpaHHMYEHHE THIIA ( <H,

L (x1+x2—=1)7°+ 2x1—x2+ 1)? > min; x1—x2= 1.
(1 + 2x2— 1) + (x1+x2)° = min; x;+x2 = L.
(x1 + 3x2—6)° + x1 = min; x1—x2 = 0.
(x1—x2+ 1)? —x2 = min; 2x; + x2 =2,
X1 +x2 > min; 2x/ + x7° = 4.
2x1 + x2 = min; 2x° + x%, = 4.
x; = min; (x1 +x2)? +x.° = 1.
X1 —Xx2 = min; xi° +x2° = 1.

xi? +x3 > min; xi +x2 =1

=0 % N S AR N

0. x1? + x22 = min; 2x/° + x2° = 4.

11 %72 + 2x2? > min; x> +x2 =4

12.x7° + 2x2° = min; 2x/ + x2° = 4.

13. (61 —x2 +x3—1)°+x%2 > min; x; +x2 + x3= 1.

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

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

16. (x1—x2)? + (x1 + x3)° > min; x2 + x3 = 4.

17. (x1—x2+x3+ 1) > min; x; +x2+x3= 1, x; —x2 — x3=2.
18 (x1 +x3)° + (x1 + x2)° > min; x1 + 2x3 =4, x2 + 2x3 = 6.
19. (x1+ 2x2 + 3x3+ 4)? > min; x1 +x2+x3=1, 3x1 + 2x2 + x3 = 0,
20. x; + 2x2 + 3x3 > min; xi° + 2x° + x# = 1.

21 x1—x2+x3 > min; xi° +x° —x3 = 1.



22.x1 +x2+x3 > min; xif +x2+x3=1.
23 xP +x2+x3 o min; xi2 + 2+ x3= 1.

24.x° +xP > min; x; Fx2+x¥ = 1.

KonTtpoJibHbIE BOIPOCHI K pedTHHT-KOHTPOJII0 Ne3
Ouenxa o peHTHHr-KOHTPOIIO Ne3 GopMEpyeTCs [0 HTOraM BBIIOTHEHHS U 331IHT Jla-

OoparopHbIX paboT IpH OTBETE HA JONONHHTEIBHEIE BOMPOCH!. TeMBbI IaGopaTOpHEIX PaGoT:

10.

11.

12.

13.
14.

15.

16.

MeTtom nuxoTOMHUH,

MeTo/1 30JI0TOTO CeUeHH.

Merto m1oMaHBIX.

Meron kacaTeIbHEIX.

Meron mHOMMTENEH Jlarpamka.
I'paieHTHBIN METOM HANCKOPEHINero CIycka.
Mertoz ycnoBHOTO TpagueHTa.

Merton OKOOPANHATHOTO CITyCKa.

Meron mrpadHbIX QyHKIHIA,

Bonpocs! k 3x3ameny
Maremaruyeckas nocTaHOBKa 3a4a4d onTUMu3aruu. Kinaccuduxanus 3a1a4 ONTHMH3AINH,

OCHOBHBIE OIPEJENCHUS METOJOB ONTHMH3ANKK. 1I0CTaHOBKA 3a7aYd ONTUMH3ALMH UL
ynkImit ogHOM nepemennoii. Kiaccuyeckuii MeToI.

Munnmuzanua  Qysknmit  omHOM mepemenmod. MerTox meneHHs oTpeska - OIoIaM
(Iuxoromun).

Munnmuzanus GyHEKnui ogHoi nepeMenHoM. CHMMeTpUUHEIE MeTOIbL. MeTon ®rboHauuy.
Munumusanus QyHKIMN onHON mepeMeHHOM. CHMMeTpHYHBIE METOIBI. METOM, 3010TOr0
CEUCHUS.

Munnamusanusa yHknui ogHol nepemenHoi. Jlunmesocts (Gyukimu. OlEHKa KOHCTAHTEHI
Jlunmma.

Munnmusanus GyHKumi opHoM mepeMeHHON. Merox joMansix. OIECaHWe ajrOpPUTMA.
YucneHHas peannu3anys MeTo1a JIOMaHbIX.,

Munumusanus Gynknud omHoll mepemeHHo#. Meton nomanbix. TeopeMa O CXOAMMOCTH
METOAA JIOMaHbIX.

Munnmuzanua Qysximil omHol nepeMeHHoM. Metoapr nepeGopa. MeTobl TacGUBHOIO U
II0CJIEJOBATENBHOTO Nepedopa.

Bommyknsle ¢ysknmu onHolf mepeMenHod. HeoGxomumoe ¥ JOCTATOYHOE YCIIOBHE
BBIIYKIIOCTH (KPUTEPUit BEITYKIIOCTH).

Beniykisle GyHKIMH OAHOM mHepeMeHHOM. TeopeMbl O HENPEPHIBHOCTH, TIIAJAKOCTH H
JIMIIIIEBOCTH BBIIYKIION ()YHKITHH.

Bemykiele Gpynkuun onHoli nepeMeHHOi. Teopema o xacarenpnolt. CrecTBUE TEOPEMEI O
KacaTelbHON.

Brinykiele QyHKOME 0JHOM nepeMeHHOM. TeopeMa 0 MEHUMYME BHINYKION (DYHKIIHH.
Brimykinele Gynknuy oguolt nepemenHol. CBoiicTBa BRINYKIBIX (Gyuknuit. Heobxoaumele 1
JOCTAaTOUHBIE YCIIOBUSI BHITYKIIOCTH.

Munumusanus GyHKIuE oqHON HepeMeHHOM. Meton xacarenbHeix. ONHCAHUE arOPUTMA.
Teopema o cxoguMOCTH MeTO]a KaCaTEIbHBIX.

IlocTanoBKka  3amauy ONTHMH3AIMHM JUI1 (YHKUMNH MHOTHX IepeMeHHBIX. (CHOBHEIE
omnpeneneHus. TeopeMsl 0 CyIeCTBOBAHUN MUHUMYMa (YHKIIHHA MHOTHX [EPEMEHHBIX.



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

24.
25,

26.
27.
28.
29.
30.

31

32.
33.

34.

35.

36.

37.

38.

39.

40.

Kiaccuueckuit  METON pEIICHHS 3aJaudl YCNOBHOM W 6e3yCIOBHOM ONTHMHU3ALUH A
(yHKIMI MHOTHX NIEPEMEHHEIX,

Meron muoxkuteneit Jlarpanxa ontumuzanuy GpyHKIENR MHOTUX IEPEMEHHBIX.

Brimykisie MHOXecTBA. OCHOBHEBIE ONIPE/ICIICHHS ¥ CBOMCTBA.

Brinyxnble GyHKIME MHOTHX TIEpEMEHHEIX. TeopeMa 0 MHHUMYME BBITYKIJION (yHKIIHH,
Brimykisle GpyHKITMH MHOTHX TepeMeHHBIX. KprTepuii BRITYKIOCTH.

Brimykible QyHKINE MHOTHX IepeMeHHBIX. KpUTEpHit OIITHMAJIBHOCTH.

Brimyknele ¢GyHKnME MHOrHX IepeMeHHbBIX. CBOHCTBA BBINYKILIX (YHKIMH MHOTHX

Ne€pEMEHHEBIX.
ITpoexnus TOUKH Ha MHOXKECTBO.
3ajjlaua  BBIIYKJIOIO HPOrPaMMHPOBAHHSI. CennoBas touka ¢yHKuMH Jlarpamxa.

Heo6xomuMBIl 1 TOCTATOUHBIHM HPU3HAK CEIIOBOM TOUKH.

3ajia4a BBIIYKIOTO IPOrpaMMHUPOBAaHKA. B3auMOCBS3h €8 peIeHus ¢ CeAI0BOH TOUKOI.
3anaya BeIIyKI0T0 nporpammupoBanus. Teopemsr Kyna-Takkepa.

Yucnennble MeTOABI ONTHMH3ANMK (yHKUME MHOTMX mnepeMeHHBIX. OOmas umes
I'PaIUeHTHBIX METOAOB. CriocoOkI BEIOOpA Iara MeTo/a.

YucrenHple METOABI ONTUMU3AIUA QYHKIUM MHOIMX [MepeMeHHBIX. ['pajMeHTHBIH MeTox
HAHCKOpEHIEero cIycka. ['eoMeTpryuecKuii CMBICI.

UucneHHble METOJNBI ONTHMHU3AIMK (QYHKIMM MHOTHX IlepeMEHHEBIX. Merof IPOCKIHH
rpazueHTa. ['eoMeTpruiecKuif CMBICIL.

Yucnennple MeTOABl ONTHUMU3AIMK (GYHKIME MHOIHMX IIEpEMEHHBLIK. METOH YCIOBHOIO
rpagueHTa. ' eoMeTpuuecKuii CMBICIL.

HiicnenHple METOABI ONTUMU3AIMN QYHKIHM MHOTHX IIepeMeHHbIX. MeTon Helotona.
Yucnennble  METOABI  ONTUMHM3AIMKM  (YHKOHM  MHOIMX  IEpPEMEHHLIX.  MeTox
MOKOOPIMHATHOIO CIIycKa. TeopeMa 0 CXOOUMOCTH METOa IIOKOOPANHATHOTO CITYCKa.
YrcneHHBIE METOABI ONTUMU3ANMK (YHKIHE MHOTMX IHepeMeHHBIX, MeTon MHOXHTENeH
Jlarpanxa.

HucnenHele METOJBI ONTHMM3anuu (GYHKIHE MHOIHX IepeMEHHBIX. MeToi mTpapHbix
bynxuuii. Onncadne anropuT™a,

YucieHHBIE METOBI ONTUMH3AIUM (QYHKIOME MHOTHX HepeMeHHbIX. CXOAMMOCTH METOmA
mTpadHBIX GYHKIMH.

Hucnennple MeTOABI ONTUMH3AIMN (DYHKIHM MHOTHX IEpPEeMEHHBIX., MeTOBl CiiyJaifHoro
IIOUCKa.

HuciieHHblE METOABl ONTHMM3AIWHK (YHKIWH MHOTHX IEPEMEHHBIX. OBPHCTHYECKHE
meToel. ['eneTnyeckue aropuTMel. KOMIIOHEHTH FeHETHYECKOTO alrOpuTMA.

YucnenHple METOABI ONTHMM3AIMH (DYHKOHH MHOIHX IICPEMEHHBIX. OBPHCTHUECKHUE
MeTozpl. I'eneTnueckue anroput™el. OIepaTopbl TeHETHUECKOTO aJITOPHTMA.

Yuciiennble MeETOABI ONTHMM3AIUM (YHKIHH MHOTMX IEpPEMEHHEBIX. DBPUCTHYECKHE
MeTozpl. ['eneTndeckue anroput™el. HacTpoiika mapamMeTpoB reHeTHIECKOT0 alropHTMa.

Bonpoce! a5t npoBepKH caMOCTOATEIbHOU PAboThHI
HaiiTe onpeneneHue YHUMOAAIBHOM QYHKITHH,
Kakum 00pa3zoM B METOZE MMXOTOMHH TapaHTHPYETCs IIONAJAHHE TOYKA MUHHMyMa Us B
otpesox [ay, by, | mpn mo6om k > 0?
Yem orTnmuaeTcd METO IUXOTOMUH OT METOJIA 30JI0TOTO CCUEHHUS?



el

10.
11.
12.

13.

14.
15.
16.

17.
18.
19.

20.

21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.

33.
34,

35.

HO‘ICMy B MCTOAEC 30JIOTOT0 CCUYCHMSI, HAUYUHASI CO BTOpOI71 HUTCpaIun, HCO6X0,[[I/IMO BEIYHC~
JIATh TOJIBKO OJIMH pAa3 3HA4YCHHE (IJYHKHI/II/I J ( ) BMECTO IBYX B METOJIC ,Z[I/IXOTOMI/II/I‘7

Kakoii 13 paccMOTpPEHHEIX B Ha60paT0pHOI/I paboTre METOIOB CXOAUTCS OBICTpEE U noquy‘7
Haiite ompenencHue IUMIAIIEBON HYHKIHH.

['eoMeTpuyecKas HHTEPIPETaNs IUNIIKIEBOCTH QYHKIHM.

Byner nu nomannas MHHUS, TOTyJaeMas IPY ITOMOLIM METOAA JIOMAHHEIX, IepecekaTh rpa-
dux dynkumun J (u) U II0YEMY.

K uemy MOXeT IpUBECTH 3aHIKEHHAS OLIEHKA KOHCTAHTHI JIMIIIUIA U TI09eMy?

Hatite onpenencHue BBITYKION QyHKIMH,

I'eoMeTprueckas HHTEPIPETALUs BEITYKION (yHKIHH.

Besikas i «mnmunesa» QYHKIMS ABISETCS BBIIYKION, B HA0G0POT, BCSKAst JIH, BBIIYKIIAS
yHKIMS ABIASTCS «IMIIIIALEBONY M II09eMY?

Kaxmm o6pasom ompesensercs Touxa &+l moce HOCTPOEHHS! JIOMaHHOH &k (u) B METOJIE
KacaTeIbHbIX ?

Hatite onpenenenue rpaiueHTa QyHKIHA,

B kakyro cropoHy HanpaBieH BEKTOP IPaAUeHTa.

HeMm oTnMYaeTCs METO YCIOBHOTO IPaJHEHTa OT METOa HaucKopelmero crnycka? Jna ka-
KOro Kj1acca 3aJa4 HCIOJIb3yeTCS METO YCIIOBHOTO TpajuenTa?

Hatite onpeneneHus BEITyKJIOTO MHOXKECTBA.

JIoKaXKuTe, 4TO OTPE3OK SBIACTCS BBHITYKIBIM MHOKECTBOM.

Yro Takoe BCIIOMOTaTeNbHOE MPHOIIKEHNE B METOJIE YCIOBHOTO TPAAHEHTa 1 IS 4ero OHO
UCIIONB3YeTCs?

[Touemy k+1 npubmmxenue, monydaeMoe o Gopmyse MeToa YCIOBHOTO rpajiueHTa, He
BBIXOJUT 3a IIPEJIENIbI BRITYKIIOTO MHOXeCTBa U ?

OnummTe BAEo METo/1a IOKOOPAUHATHOTO CIyCKa.

['eomeTpraeckuil CMBbICIT METO/1a ITOKOOPAMHATHOTO CIYCKA.

[Ipusenure hopmyity nepebopa KOOPAUHATHEIX HANIPABICHHUIA.

YT0 Ha3BIBAIOT yJaYHOU HTEpAIlHei?

B Kaxux cilydasx BBITOJHSETCS ApoOIieHue mara?

KaxoBo ycrmoBue cxoauMocTi MeTona?

JalTe XapakTepHCTHKY MeToJa HOKOOPAMHATHOTO CIyCKA B CPABHEHHH C TPafAUEHTHLIMHU
METOIaMH.

IIpuBennTe npeuMyIIecTBa 1 HEAOCTATKH METOIa IOKOOPAUHATHOTO CIIYCKa.

Onummre uaeto MeToaa wrpadHbIX GYHKIHMA,

Haiite onpenenenue mrpadHoit GyakImy.

IIpuBenuTe npuMeps! ITpabHBIX (yHKIHH?

Kaknm o6pasoM pemmaeTcs BCIOMOTaTeIbHAs 3aa4ya B METOE MTpadHbIX QyHKIWH, KaKkoh
crioco0 IMpUMEHEH B JaHHOU paboTe?

KaxoBo ycimoBue cxoaumoctu Metoaa?

JladiTe XapakTepuCTHKY MeToAa MTPAaQHBIX QYHKIHN B CPABHEHWH C PaHee pacCMOTPEHHEI-
MU METOJIaMH.

[TpuBenuTE NPEUMYINECTBA H HEJOCTATKH METOAA IITPaQHBIX BYHKIIUIA.



OBBEM CPC U PACITPEEJIEHVE 110 BUJIAM YYEBHBIX PABOT B YACAX

Bun CPC KomnuecTBO 4acos

PaboTa ¢ NeKIIMOHHBIM MAaTEPHATIOM, CAMO-
CTOSATENIEHOE U3YUECHUE OTEIIBHBIX TEM JHC-
LUILTAHBL, TIOUCK ¥ 0030p JTUTEPaTypHl U 3JIEK- 20
TPOHHLIX HCTOYHHKOB; YTEHHE H U3YUEHHE
yueOHHUKA U YU4eOHBIX TTOCOOUIA.

[ToaroToBKa K IPOBEPOYHBIM paboTaM 14

Brimonnenue JOMallTHuX SaﬂaHHﬁ, IIoATOoTOB-
Ka K J'Ia60paTOpHBIM 3AHATHSAM

20

Hroro 54 M

7. YYEBHO-METOJIUYECKOE 1 HHOOPMALIMOHHOE OBECIIEYEHUE
JACHUILIAHBI (MOXY JIST)

a) OCHOBHAS JINTEPATYpa.

1.

Cecnasun A.M. VccnenoBanue onepanuii ¥ METOIBI ONTHMU3AIIHHN: yaebHoe nocobue/ Ceca-
BuH A.M., CecmaBuna E.A.— OnexrpoH. TekcroBble maHHBIE.— M.: Y4eGHO-METOMMYECKUi
LIEHTP TI0 0OPa30BaHMIO HA JKETE3HOZOPOKHOM Tpaucmopre, 2015.— 200 c.

AtrtetkoB A.B. BBesieHne B MeToas! onTuMusanuu: yuebuoe mocobue/ Arretkos A.B., 3apy-
6un B.C., Kanarauxos A.H.— DnexTpoH. TexcToBble namuble.—~ M.: OUHAHCH M CTATHCTHKA,
2014-272 c.

Merozbl ontumusanuu: yge6Hoe mocobue/ O.A. BacuibeBa [ jp.].— DNEKTPOH. TEKCTOBbIE
AaHHBIe.~ M.: MockoBckuii rocyapcTBeHHbIH cTpoutebHb yausepeutet, D5C ACB, 2014.—
96 c.

MeToxbl ONTUMH3AMNN U TCOPUH YIIPABJICHHS: METOAUIECKHUE YKAa3aHUsA K CaMOCTOATEIBHON
pabote o aucuunEHaM «MeTomsl onTHMHE3anHKy, «MaTeMaTuueckue METOIEI TEOPUH YIIPaB-
JNICHUSD) — DIIEKTPOH. TEKCTOBHIE HaHHBIE.— JIumenk: Jlunenkuii rocy1apcTBEHHBIN TEXHIIECKUi
yausepeuteT, ObC ACB, 2013.— 18 c.

0) mOMONHUTENbHAS IUTEpATYpA:

1.

Cyxapes A.I'. Kypc MeToz10B onrammsaruy [DieKTporHsi pecype]: yuebHoe mocoGue/ Cy-
xapee A.I'., Tumoxos A.B., ®enopos B.B.— DnektpoH. TekcToBEIE NaHHBIEe.— M.: G®U3MA-
TJIUT, 2011.— 367 c.

Poszosa B.H. Merogel onTumuzaimu [DnekTpoHHbId pecype]: yaebHoe mocobue/ Poszosa
B.H., Makcnmosa 1.C.— DneKTpoH. TeKcToBble Aannble~ M.: Poccuiickuit yHmBepcuter
Apyx05I Hapoaos, 2010.— 112 ¢.

Hanrenees A.B. MeTonsl onTHMU3aHN [DIeKTPOHHBIH pecypc]: yueOHOe mocobue/ [lanTe-
neeB A.B., JletoBa T.A.— DnextpoH. TekcToBEIe JanHbie.— M.: Jloroc, 2011.— 424 ¢.

B) NICPUOINYCCKHEC U3TAHMA:

L.

«MupopManuonHbIe TeXHONOTHIY ExeMecsyHbll TeopeTaeckuil ¥ IPUKIAmHON HAYYHO-
TexHruuecKui xypHai ISSN 1684-6400 Ilognuchoit uanexe 72656 ‘

Kypran «busnec-uH(popMaTHKa» — PEEH3UPYEMBINH MEXTUCIAILIHHAPHBI HAyIHEIH JKyp-
Haj, Beimyckaembidi ¢ 2007 roma HanmoHanbHBIM HCCICHOBATEILCKAM YHHBEPCUTETOM
«Bsrcmas mkona sxoromukiy (HUY BII3). AnMunucTprpoBaHKe KypHATIA OCYIICCTBIISI-
ercs HIkomno# 6usnec-undopmarnky HUY BILID.

Kypnan «BectHuk MHcruTyTa sxoHomMuku PAHy —

KypHan «BeCTHHK KOMIBIOTEPHBIX ¥ HHG)OPMAIMOHHBIX TEXHOIOTHID»

XKypnan «Bectauk MI'Y: skoHoMuKa»



*

Kypuan «Bectauk Poccniickoro sKOHOMIYECKOro yHUBepcHTeTa M. [iexanosay

7. Kypnan «BecTHHK HHHAHCOBOTO YHUBEPCHTETA)
8. Kypuan «Bompockl 5KOHOMHKH»
9. XKypHan «BbIYHCIATENbHEIE TEXHOIOTHEN

B) HHTEPHET-PECYPCHI:

Pecypchl mnd  IHCTAaHIMOHHOTO  OCBOEHMS Kypca, pasMEINGHHBIE Ha  caifre

WWW.CS.vIsu.ru.

CoBpemeHHbIe HHQOPMATTHOHHBIE CHCTEMBI [T CO3IAHMS U PEATH3ANH MATEMATHIECKIX ME-

TOJIOB B DKOHOMUKE U (prHAHCAX:

1. Mathcad — nporpaMMHOe cpencTBo, Cpesia MIst BBIIONHEH)S Ha KOMIIBIOTEPE PasHoo6pasHbIx
MaTeMaTHIECKUX U TEXHHYECKUX pPacyeToB, CHAOKEHHAs IIPOCTHIM B OCBOCHHUU M B paboTe
rpaduyecknM uHTEpdeHcoM, KOTOpas IPEAOCTABIAET MONB30BATENO HHCTPYMEHTEI LISl pa-
60151 ¢ popmynamu, yucnamu, rpadukamu u Tekcramu. B cpese Mathcad nocryisr Gosee
COTHU OIIEPaTOPOB ¥ JIOTHYECKHX (QYHKIUMH, Ipe[Ha3HAUSHHBIX I YUCICHHOTO U CHMBOJIb-
HOT'0 PEIICHHUs MaTEMaTHISCKHX 3a/1a4 pasnuyHoi cioxnoctn (http:/www.pte.com).

2. MatLab — BBICOKOYPOBHEBBIH S3BIK H MHTEPAKTUBHAS CPEMla ISl IPOTPAMMEPOBAHMS, UKC-
JICHHDIX pacyeTOB W BU3yanmsauuy pe3ynsraTtoB. C momompio MATLAB MoxHO ananmuzu-
poBaTh JaHHBIC, pa3pabaTBIBATh ANTOPHTMBL, CO3/aBaTh MOJENM ¥  IPHIOKEHHS
(http://matlab.ru).

3. Malpe — onHa 13 HauGoNee HOMYIAPHBIX CHCTEM CHMBOJIBHBIX BLIYHCICHHMH, 06Iafaomas
npeBocXoaHoM Hay4HOU rpaduxoit (hitp:/ www.maplesoft.com).

4. Power Sim Constructor, Power Sim Studio — nmporpammeoe 06ecricuetre Powersim BKIO-
4aeT B cebf pasiMYHBlC THNEl HMHCTPYMEHTOB HMHTALMOHHOIO MOJEIHpPOBAHHUS
(http://powersim.ru)

5. Anylogic AnyLogic - HHCTPYMEHT MMHTalOHHOTO MOJEIUPOBaHUS
(http://www.anylogic.ru)

6. BPWin — MOMmHBIA HHCTpyMEHT MOJIEIMpOBaHHsA, paspaboTaHHbli ¢upmoit Computer
Associates Technologies koTopbIif HCTIONB3yeTCS IS aHANM3E, TOKYMEHTHPOBAHHS B PEop-
TaHU3aIHK CIIOXKHBIX GM3Hec-TiponieccoB. Monens, co3annas cpencteamu BPwin, nossons-
€T YCTKO NOKYMEHTHPOBATh PasiIMYHBIC ACTICKTHI JEATENLHOCTH - JICHCTBHSA, KOTOPbIe HEOb-
XOUMO HPEIIIPUHATE, CHOCOORI HX OCYILECTBIICHYS, TPEOYIOUIMECS IS 3TOTO pecypcm u
ap. (http:// www.ca.com).

Wureprer-pecypesl, 6a3bl JaHHIX, HHOOPMAIHOHHO-CIIPABOYHEIE M TOMCKOBBIE CHCTEMBI TI0

TEMAaTHKE AUCIHAILTHHEL

1. http.//www.exponenta.ru — O6pa3oBaTe/IbHbIN MATEMATHIECKHE TTIOPTAL.

2. http://www.kxlab.com - ca#it _kx JlaGoparopuu. OTnpaBHas Touka moucka HEGOPMAIHU O
HOBEHIIINX HAy4YHEIX pa3paboTKaxX B 00JAaCTH BEMUCIUTEILHON MaTeMATHKH, aBTOMaTH3aHHI/I

MOJIeIIMPOBaHMs ¥ IIPOrpaMMHBIX ITpoAykTax _kx JlaGoparopuu.

3. www.mathhelpplanet.com - HekoMMepueckuit MaTeMaTUUeCKUH GOPYM, Ha KOTOPOM MOYKHO
IIOJY4HTh KOHCYJIBTALMIO M PEAIbHYIO IOMOIIb B PELIEHMH MO MPAKTHYECKH JIHOOOMY BO-
IIPOCY, CBSI3AHHOMY ¢ MATEMATHKOH U MHOTOYHCIIEHHBIMH €& IPHIIOKEHHAMH.

4. www.csin.ru - O6pa3oBaTeNbHEIM HHTEPHET-IPOEKT, NOCBALIEHHBIH computer science u
CMEXHBIM JTCIUILUIMHAM, MBI GopMHpYeM KOMMBIOHUTH JIFOJEH, IPOECCHOHANbHO 3aHH-
MarOIHUXCs WM AaXe MPOCTO MHTEPECYIOIUXCS NaHHOU TeMmaTHkKoif, Taxke MBI cobupaem
MH(}OPMAIMIO, HAIPHMED, PYCCKOSA3BIYHbIE KYPCHI 110 HHPOPMATHKE.




5. www.teorver.ru - IToprain, HOCBAMICHHBIN TaKUM paszienaM MaTeMAaTHKH, KakK TequHﬂ BEpo-
ATHOCTEH, MareMaTHYecKasd CTATHCTUKA, TEOPHS MAacCOBOrO OOCIYXMBAHMS, MaTeMaTqu-
CKasi Teopus TeneTpaduka U APYTHM IPHIOKEHUSIM TEOPHH BEPOATHOCTEL.

6. http://edu.ru - ®enepansrbiit mopran "Poccuiickoe o6pazoBanue”, nomepmmaeﬂv[bm ory
'HAN UTT "Undopmuka". Karasor HHTEpHET-peCYpCoB 10 IpeIMETaM.

7. http://www.mathtree.ru - JIpeBOBHIHEIH KATANIOr MATEMATUYECKHX PECYPCOB co;[epxcm UH-
opmanmio o xadenpax, nepcoHax, nyGImMKanuax, GHGIHOTEKAX, KYpHATAX U T.I1.

8. http://www.mathnet.ru/ - O6mepoccuiickuil MaTeMaTHYeCKHil OpTAlL, npeaocmanfomHﬁ
POCCHICKHM ¥ 3apyOeHbIM MATEMATHKAM PA3IAYHBIC BO3MOXHOCTH B IIOUCKE HH(DOpMAIHT

0 MaTeMaTu4ecKol xu3Hu B Poccun.

9. http://algolist. manual.ru - CaifT, MOCBAIEHHBI AIrOPUTMAM U METOJAM MPOrPAMMEpOBa-
HUSL.

10. http://www.ecsocman.edu.ru/ - OGpa3oBarenbHEI TOPTAT - 3KOHOMHUKA, COIMOJIOTHUS, Me-
HE/KMEHT.

11. http://www.fea.ru/ - Tlopran naboparopuu "Borauciurensras MexaHnka" hHU3HKOMeXaHHYe-
ckoro daxymnsrera CIIGITTY.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JUACIATIINHEL (MOJY.JIS)

JIeKInOHHbIE ayIMTOPUH, OCHAIEHHbIE JOCKOM (11 Meya MM Mapkepa), SKPAHOM [
MPOEKIIUOHHLIX CHCTEM, IPOEKTOPOM U HOYTOYKOM. !

AYIUTOpHE IS OPOBENCHMS JIaOOPATOPHBIK 3aHSATHH, OCHAIIEHHBIE COBPEMEHHBIMH
IEPCOHATbHBIMA KOMIIBIOTEPaMH, OOLEAVHEHHBIMU B JIOKAIBHYIO BLIYUCIUTENLHYIO CETH M
YKOMIUICKTOBAHHBIMH ~ HEOOXOAMMBIM  CHCTEMHBIM W IIPHKJIAJHBIM IPOIPaMMHbIM
obecneyeHHeM, ayJUTOPHA BEIUUCIUTENLHOTO HEHTPA.
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no Hanpasnenuio 02.03.02 OynnamenranpHas uHbOpMaTHKA U MH(OPMAIIMOHHEIE TEXHOIOIHH,

Pa6ouyro nporpaMmy cocraBun oneHT Kadeaps GullM AbGpaxun C.H
PenensenT = | _J
(mpexctasuTens pabotonarens) Ler.mupexrop 000 «DC Cepaucy Ksacos T.C. A o

(mecTo paboThI, JOJKHOCTS, CD[/I(S“TT' mmgxﬂkﬁf’%

[Tporpamma paccMoTpena u ono0peHa Ha 3aceqanun Kapeapsl Pull %
ITporoxon Nel ot 03.09.2018 roxa ///
3aBenyromuii kadeapoit Apakensa C.M.

f./f -

/"";ZT?
,‘/ﬂ/
(®UO, nommc?f)

L’

Paboyas mporpamMma paccMOTpeHa ¥ ofo0peHa Ha 3aCefaHMi YueOHO-METOAMYECKONH KOMHICCHH
Hanpasienus 02.03.02 dynnamentansaas HHGOpMATHKA 1 HH(bO;JMdLLHGHHLIe TEXHOJIOIHH,
IIpotokon Nel ot 03.09.2018 roxa : /
IIpencenarens KoMuCCHI L Apakensn C.M.
77
S
(®HO, noanucs)

JINCT NEPEYTBEPKIEHUS
PABOYEI1 IIPOIPAMMBI JUCIUILINHEI (MOIYJIS)

PaGouast nporpamma o106pena Ha }u‘(}g - iﬁ'-ﬂ%e(imﬂ roj
[TpoTokon 3acenanus kadeaper Ne / OTC')M roja

3aBenyromuii Kadeapoit - [,/’ et gecbty C. Ay
Pa6ouas nporpamma ogobpena Ha yueOHBIH roj
IIpoToxon 3acemanust kagpempnr No 0T roza

3aBenyromuii kapempoi

Pabouas nmporpamma oo6pera Ha y4eOHBII roj

IIpoToxon 3acemanus Kabeapsr No oT roaa

3aBeyromuii kadeapoit




