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1. IlepeuyeHb MUIAHHUPYEMBIX Pe3yIbTATOB 00y4YeHHUs 110 M CHMIIJIMHE, COOTHECEHHBIX €
IVIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUS POTrPaAMMBbI
1.1. JuctumnuHa «MeToapl ONTHMHU3AIMKM» OOECIIEYMBACT OBJAJACHUE CIEAYIOIIUMHU

KOMIICTCHIIUSIMMU .
Kon HaumenoBanmue Kop srama ocBoenust HaunmMmeHoBaHue 3Tana OCBOEHUS
KOMITETEHIIUN KOMIIETEHIIHHA KOMITETEHIIUN KOMIIETEHIIHH
3HaeT OCHOBHBIE METOMBI JUCKPETHOM
IIKp OC1-2.3 AL JHCKD
CrocoOHOCTh HCITOIB30BAThH ONTUMM3AIIH
I[IKp OC -2 METO/IBI  OUTHMH3ALNK  IJIA YMmeer pemiath MPUKIAJHBIC 3aJa4d
pemeHns HPHKIIAZHBIX JMUCKPETHON ONTUMU3AIMH, B TOM
3a71a4 HKp OC - 24 o
YHCIIE 3aa4u JIMHEWHOTO
MIPOrPaMMHPOBAHU

1.2. B pesynbTaTe OCBOSHHSI JUCIUIUIMHBI Y CTYJCHTOB JIOJDKHBI OBITh C(HOPMHUPOBAHBI:

IMpodeccuonansubie neiicteus | Kop sTana ocBoeHus Pe3ynbraTel 00y4eHus
KOMIIETEHINH
BEIICHUE aHAJINTHYECKON Ha YpOBHE 3HaHUI:
pa6OTLI B obnacTu HKP OCI-23 TCOPETUYCCKUC OCHOB METOJ0B JIUCKPETHOU
HKOHOMUKH U (pUHAHCOB ONTUMU3AINU

Ha ypOBHE YMEHUM:
[IKp OCI-2.4 OCYHIECTBJIATb  PACUEThl, CBA3AHHBIE C PELICHUEM
IIPUKJIAHBIX 3a7a4 ONTUMU3ALUN

2. O0BbeM u MecTO IMCHHUILIMHBI B cTpyKTYype OI1 BO
O0BbeM THCHUILINHBI
4 3E, 66/49,5 ak. yaca Ha KOHTaKTHYI paboOTy ¢ mpemnojgaBareineMm, 42 ak. 4acoB Ha
CaMOCTOSITENIbHYIO paboTy 00y4arouxcs;
Mecro nucuunmiaunbl B ctpykrype OII BO
— b1.B.03 «Metoasl ontuMH3zanum»,l Kypc, 2 ceMectp
— IUCUUIUIMHA Peau3yeTcs MapaiebHO C U3YyY€HHEM TUCLMILINH:

anredpa

AITOPUTMU3ALINS U IPOTPaMMHUPOBAHUE

— AUCHUIINIMHA MOXET PCAIU30BATHECA YaCTHUYHO HIIM ITOJIHOCTHBIO C MPUMCHCHHEM 90 w/unn
JOT. YueOHble MaTepHabl TUCIUILUIMHBI pa3MeIIaroTcs Mo aapecy lms.ranepa.ru

— ¢opMa IPOMEKYTOUHOM ATTECTAIIMH — SK3aMEH.

3. CoaepixaHue U CTPYKTYpa THCHHUILIHHBI

O0beM AMCHMIUIMHEL (MOAYJIs), aK. 4ac./ Jac.
KonrakTHas pabora
®opma
o0yJaromuxcs ¢
TEKYIIEro
IpernoiaBaTeneM
HaumenoBanue tem KOHTPOJIS
Ne n/m (pa3zmenos) B T10 BUIIaM YICOmbIX CpP CIIEBAEMOCTH
pasa cero 3aHATUR** Y '
X MPOMEKYTOUHO
i aTTecTaluu
a |Jop| m | C B
P
Ounas dopma 0OydeHHS
Tema 1 | BesyciioBHas onTUMHU3aAIMAL.
Y 1 8 2 2 4 I3
Tema 2 | YcnoBHas ONTHMH3ALHS.
Meron MHOXUTENEH 18 6 6 6 J3,KP 1
Jlarpanxa. Maremaruueckoe




O0beM AMCUMIUIMHEL (MOAYJIs), aK. 4ac./ yac.
KonrakrHas pabora
®opma
00yJaroImuxcs ¢
TEKYIIEro
IpernoiaBaTeneM
HaumenoBanue tem KOHTpOJIS
Ne i/m 10 BUJIaM y4eOHBIX «
(paznenoB) Bcero < e CP YCIIEBAEMOCTH ,
3aHITHH
< MIPOMEKYTOYHO
i aTTecTaluu
J JIP 113 C
P
Ovunas popma 00ydeHHS
POTpaMMHPOBAHUE.
Tema 3 | Beimykiblit aHamus.
y 20 8 8 4 13

Tema 4 O61m1ast 3a1a9a BEITYKIIOTO
nmporpaMMupoBanus. Teopema 16 6 6 4 I3
Kyna-Taxkkepa.

Tema 5 Oo61as 3aga4ya JHHEHHOTO

MporpaMMUpOBaHus. MeToasl 8 2 2 4 13
peIIeHHS.
Tema 6 | TpancnopTHas 3amava. 10 5 2 6 3. KP 2
Tema 7 Mertonpl perieHus 3anau
BBIITYKJIOTO 10 2 2 6 I3, KP 3
TPOTPaMMHUPOBAHHS.
Tema 8 | JluckperHoe
8 2 2 4 J3,KP 4
pOTpaMMHUpPOBaHHUE.
Tema 9 | Jlunamuyeckoe
8 2 2 4 3
MPOTpaMMHUPOBaHHE.
2 KOHCYJIBTAITUs
[IpoMexyTodHas aTTecTarus 36 9K3aMeH
Bceero: | 144/108 | 32/24 32/24 42/31,5

Ipumeuanue: * — chopmel mexkywezo kommpoas ycnesaemocmu: KoHmpoavHas paboma (KP), lomawnee
3aoanue(/]3)

Ilpumeyanue **: @ pamxax YKA3aHHOU KOHMAKMHOU pabomvl ¢ 00OVYAOWUMUCA YueOHble 3AHAMUA MO2YM
npoeodumuvcs ¢ ucnonvzosanuem JOT u/unu 30

ConepxaHue TMCHUILINHBI

Temal  besycioBHasi onTuMu3anms.

OmnpezneneHue J0KaIbHOTO U I100aIBHOI0 SKCTPEMYMOB. Y CIIOBHSI JIOKAJIBHOTO SKCTpEMyMa st
GyHKIMI 0/THOM M HECKOJIbKHUX MEPEMEHHbIX. [ palueHT U ero reoMeTpuueckas HHTepIpeTaus.
Teopema depma.

Tema2  YcaoBHas ontumusanusi. Meron MHoxkuTesei Jlarpanska. Maremarudeckoe
NpOrpaMMHpPOBaHHeE.

[TonsiTve ycloOBHOTO SKCTpeMyMa. 3ajadya Ha YCJIOBHBIA IKCTPEMYM IPU OTPAHUYEHUSX TUIA
paBeHcTB. @dynkuus Jlarpanxa. Teopema Jlarpanxka o HEOOXOJUMBIX YCIOBHUAX KCTpEMyMa.
Hoxa3zarensctBo e€. ['eomerpuueckas MHTEpHIpeTanns yCIOBHM 3KcTpeMyma. [Ipumepsr
pelIeHNus 3a1a4 Ha YCIOBHBIN AKCTPEMYM.

Tema3  Boinykublii aHaIM3.

Boinykible MHOKECTBA. 3aMKHYTBIE, OTKPBITHIE U OTpaHUYEHHBbIE MHOXecTBa. OnpeneneHus u
cBoiictBa. Teopema otaenumoctu. TeopemMa 00 OMOpPHON THUMNEPIIOCKOCTH. Boimykible u
BorHyThle GyHKIMU. Onpenenenus u cpoiictBa. [Ipumepsl. Kpaiinne Touku. Teopema Kpeitna-
Munbemana (0e3 nokasarenbcTBa). CBOMCTBa MAKCUMYMOB U MMHUMYMOB BBIITYKJIBIX M BOTHYTBIX
(yHKUUI Ha BBITYKJIBIX MHOXKECTBAX.

Tema4  OOmas 3agauya BoINYKJI0ro nporpammupoBanus. Teopema Kyna-Takkepa.




3amaun BBINYKJIOro (BOrHyToro) mporpammupoBaHusi. dOynkuus Jlarpamka st 3Tux 3aad.
Teopema Kyna-Takkepa. YcnoBus skctpemyMma. Juddepenmupyemas u Henupdepenuupyemas
dopmel yenosmii. @opmynupoBku TeopeM. JlokazatenbeTBo TeopeMbl KyHa-Takkepa. Teopema
00 orubatomieil. Untepnperauust MmHoxutenei Jlarpansxka. [Ipumepsl pemeHus 3aad BHITYKIOTO
IIPOrPaMMHUPOBAHUA.

Tema5  OOmas 3aga4ya JUHEHHOro NporpaMMupoBanmsi. MeToabl penieHus.

JIunelinoe mporpammupoBanue. Ilpumepsl. Teopemsl [IBOHCTBEHHOCTH. ['eomerpuueckas
MHTEPIIPETALHS.

Tema 6  TpancnoprHasi 3agaya.

DopMyIUPOBKY TPAaHCIIOPTHOM 3a7a4 U 3a7a4u O Ha3HadeHuH. [IoHsATHE 0 CUMILIEKC- METOAE.
Tema7  Mertoabl pemieHUs 32124 BbIIYKJIOI0 NPOrpaMMHUPOBAHNS.

DJIEMEHTBI YACICHHBIX METOJIOB PEIIEHUS SKCTPEMANIbHBIX 3a/1a4 C OTPaHUYECHUSMHU.

Tema8  /luckperHoe mporpaMMupoOBaHHe.

3aza4y JUCKPETHOrO IPOrpaMMUpOBaHus. MeTo ] BETBEH U IPaHHULL.

Tema9  /lunamMuyeckoe NPpOrpaMMHpPOBaHHe.

JluckpeTHOE TMHAMUYECKOE ITPOrpaMMUpPOBaHue. Y paBHeHHe bemMana.

4. MarepuaJibl TEKyIIero KOHTPOJISA YCIIeBAeMOCTH 00y4aromuxcs u (poHg
OLICHOYHBIX CPEACTB MPOMEKYTOYHOM aTTeCTAIIMHU N0 JUCHMILIHHE

41. ®opMbl W MeTOAbI TEKYHIEro KOHTPOJSA YCIeBAeMOCTH, O0Oy4yalomuxcsi u
NMPOMEKYTOUYHOM aTTeCcTAlNH.

4.1.1. B xoge peamusamum aucuumiiuabl b1.B.03 «MeToabl onTUMH3aAIMH»
HCIOJIb3YIOTCH CJIeIYI0IHMe MeTO/Ibl TeKYIIero KOHTPOJIA yCIeBaeMOCTH 00y4YAIIHUXCH:

Tema (paznen) MeTo bl TEKYIIEro KOHTPOJISI YCIIEBAEMOCTHU
Tema 1 Jomarnaee 3aganue 1
Tema 2 HomamHee 3aganue 2 KontpospHas pabota |
Tema 3 Jlomannee 3aganue 3
Tema 4 JlomanHee 3ananue 4
Tema 5 JlomarnrHee 3amanue S
Tema 6 Jlomaninee 3ananue 6 KontposbsHas pabora 2
Tema 7 Homamnee 3aganue 7 KontposnpHas padota 3
Tema 8 Jlomamnee 3aanue 8 KontpoapHas padora 4
Tema 9 Jomarnaee 3aganue 9

4.1.2. Jx3aMeH NPOBOAUTCH C NPUMEHEHHEM CJEAYIIIMX MeTOA0B (CpeacTB). B BHUIE
MMCbMEHHOTO OTBETA Ha JIBa TEOPETUUYECKHUX BOIPOCA.

4.2. MaTtepuaJjibl TeKyIIero KOHTPOJIs1 YCIIeBaeMOCTH 00y4YalommXxcst
Tunosbie OLEHOYHBIE MaTepHAJIbI 10 Teme 1

Jomamnee 3ajanue. HaiiTu TOUKH JIOKaJIBHOTO 3KCTpeMyMa (DYHKIIHH:

2=x"+y"-3-x-y

TunoBbie OLIEHOYHBIE MaTepuaJjJbl o TEME 2




JdomamHee 3apanue. Haittu meromom Jlarpanxa TOYKM YCIOBHOTO SKCTpeMyMa (yHKIIUH
z= f(X,Y) npu ycnosuu, 4to X U y CBSA3aHBI COOTHOLIEHUEM gD(X, y) =0:

Z=X-y; X’ +y*=2.
Pemennue:
3anuceiBaeM pyHKIuio Jlarpamka:

L(x,y,ﬂ):x-y+i-(x2+y2—2)

3anmceBacM YCJI0BUA CTAHUOHAPHOCTHU U HAXOAWUM CTAllUOHAPHBIC TOUKHU:

A=-0,5
x=1
y=1
A=-0,5
x=-1
L (X, y,4)=y+2Ax=0 y=-1
L, (X,y,4)=x+22y=0 ; 105
L (X, y,A)=x*+y*—-2=0 (=1
y=-1
1=0,5
X=-1
y=1
B Ka)K,[[ofI N3 CTAIMOHAPHBIX TOYCK BBIYUCIISICM onpeﬂennienb:
0 2x 2y
A=-2x 24 1
2y 1 24

B toukax Mi(1;1) u M>(-1;-1) ompenenuTenb OTPULATENCH M, CIIEIOBATEIbHO, 3TH TOYKH
SBIIIIOTCS. TOYKAMH JIOKaJIBHOTO MakcuMyMa yHkimm Z = X - Y. B Toukax M3(1;-1) u Ma(-1;1)

OTIPEJICTINTENb TIOJIOKUTEIEH M, CJIEJOBATEIbHO, 3TH TOYKH SBISIFOTCS TOYKAMH JIOKAJIBHOTO
MUHMMYMa QyHKIMH Z =X+ Y.

OtBer: Touku M1(1;1) u M>(-1;-1) - Touku JMoKanbHOTO MakcumyMma; Touku M3(1;-1) u Ma(-
1;1) - TOYKH JTOKATBHOTO MUHUMYMA.

KOHTPOJIBHASA PABOTA Nel (10 6annos).

Haiitn metomom Jlarpamka yclnoBHBIE SKCTpeMyMbl QyHKIUH Z = f (X, Y) IIPU yCIIOBHH,
YTO X U Y CBSI3aHbI COOTHOILIEHUEM (D(X, y) =0:
1. z=2x+4y, x*+y*=12 (5 6annos).
2. 2=X>4+2xXy+VY?, X+2y*> =4 (5 6anos).

TunoBble OLlEHOYHBbIE MAaTEPUAJIBI 0 TeMaM 3-4

JomamHee 3aganue. Haiitu nponsBoaHyo pyHKINU




u(x,y,z)=x-y+z-y+x-z B touke M(2;1;3) mo nanpasnennto S =MN, rae Touka
N(5:5:15).

Jomamnee 3aganue. [I[poBepUTh BBITYKIOCTD (QYHKIHH

f(x,x,)=2x7 +x7 +sin(x, +x,).

TunoBble OLlEHOYHBbIE MAaTEPHAJIBI IO TeMaM 5-6

JdomaiHee 3a1aHue. 3a1a4y JMHEHHOTO TPOrPAMMHUPOBAHKS PEIIUTh TPAPUIECKUM METOIOM:
F =2x —6X, - max

X, + X, =2
—X, +2X,<4
X, +2X,<8
X, =20,X,20
Oter: Xma= (X ;x,) = (8;0), Fmax=16.

JlomanHee 3a1aHue. 3anaqy JIMHEHHOTO nporpaMmMupoOBaHus pCIIUTb CUMIIJIICKC-METO0OM:
F =2x —6X, - max

X, + X, =2
—X, +2X,<4
X, +2X,<8
X, =20,X,20
OtBet: Xmax=(x,;x,) = (8;0), Fmax=16.

JdomamHee 3a1aHue. Pemuth TpaHCIOPTHYIO 33/1a4y:

45 35 55 65
40 4 1 2 5
60 3 2 3 7
90 4 4 5 2

OtBer: Fmin=455.

KOHTPOJIBHASA PABOTA Ne2 (10 6annos).

1. 3agauy aMHENHHOrO MPOrPaMMUPOBAHUS PEIIUTH rpahUIeCKUM METO/IOM (2 faina):



F =-5% +X, > min
2% —3%,20

X, +3X,29

X, —3X, <3

—X +3X, <3

X, 20,%x,>0

2. 3anmavyy JUHEHHOTO MPOTPaMMHUPOBAHUS PEIIUTh CUMILICKC-METOIOM (4 oanna).
F =X, = max

X, =14+ X + X, —2X,
Xs =2 =X — X, —3X;.
Xg =1+ X —2X, + X,

X >0(i=16)
3. Pemuts TpaHcnopTHYIO 3a1auy (4 6anna):
40 90 40 50 50
90 4 3 8 5 7
70 7 4 7 3 7
110 8 4 4 7 3

Tunosble OLCHOYHBbIC MATEPHAJIbI 110 TeMe 7

JlomamiHee 3aganue. Pemmuth 3a1avy BBIITYKJIOT'O IPOIrpaMMUPOBAHUA:

Z = X7 +4%2 +3X,X, + 2%, +16X, — min
X =0
X, 20

KOHTPOJIbHAS PABOTA Ne3 (10 éannos).

Pemuts 3aavy BBIITYKJIOT'O IPpOTpaMMUPOBAHUSA:
2 2 :
Z =X +9x; —12x, — 36X, = min
-1<x, <4
1<x,<2
TunoBbie OLEHOYHBIE MATEPUAIBI MO TeMe 8

JdomamHee 3aanme. PemnTe 3a71a4y 1€0YMCIEHHOTO JTMHEWHHOTO MPOTpaMMHUPOBAHUS:




Z =3X, +2X, = max
X, +X,<13

X, —X, <6

-3X, +X,<9

X 20,%x,20

X,y X, — yenvie uucia

KOHTPOJIBHAA PABOTA Ne4 (10 6annos).

Pemuth 3aaa4y HEJIOYUCIICHHOI'O JIMHEHHOTO IMporpaMMHUpPOBaHUA:
Z =2X +X, = min

3X, + 2%, 212

—X, +X, <3

—X, +3X,2>3

X, =20,x,>0

X, X, — yenvie yucna

TumnoBbIe OLIEHOYHBbIE MaTepuaJjJbl o TEME 9

Jomammnee 3aganue. Halitn ontumansHOe pacnpeneneHue pecypcos B konnuectse 40000 en.
MEXy IBYMs OTpacisiMu B TedeHHe 4 ner. Cpencrsa «x», BIOXKEHHBIE B IIEPBYIO U BO BTOPYIO
oTpaciy B Hayalle ToAa, B KOHIIE roja JalT COOTBETCTBEHHO mnpubsum 0,4x u 0,3x u
BO3BpAIIAOTCS B pa3Mepe cooTBeTcTBeHHO (,5x u (,8x. B KkoHIle TOga Bce BO3BpAIllCHHBIE
CpPEeICTBAa 3aHOBO IE€pEepacHpe/eNsIIOTCsl, HOBbIE CpEACTBA HE IMOCTYHAaKT, HNpUOBUIL B
IIPOU3BOJICTBO HE BKJIAbIBAETCSI.

4.3. OneHo4HbIe CPeACTBA IS IPOMEKYTOYHOM aTTecTaliu.

4.3.1. IlepedyeHb KOMIIETEHIMH ¢ YKa3aHHEM 3TanoB UX ()OPMHUPOBAHUS B IpoLecce
ocBOeHMs o0pa3oBaTebHOI nporpammel. [loka3zaTenn u KpuTepuu OLeHMBAHUS
KOMITETEHIH ¢ y4eTOM 3Tana ux (popmupoBanus

Kon HaumenoBanmue Ko srama ocBoenust HaunmeHnoBaHue 3Tana oCBOSHUS
KOMIIETEHIIUNA KOMIIETEHIIUH KOMIIETEHIIUHA KOMIIETEHIIUNA

3Ha€T OCHOBHBIEC METOAbI JUCK GTHOfI
MKp OC1-2.3 bl JUCKD
CHOCO6HOCTL HCIIOJIB30BATh OonTuMu3anuu

METOAbI OINTHUMU3AIUN IJIA

IIKp OC 1-2 VYMeeT pemaTe TNpHKIaIHBIE 3a1a4d

PCHICHHSA HPUKIIaHBIX IUCKPETHOM ONTHMH3AaLMH, B TOM

3a/1aq HKp OC I — 24 o
qucIe 3a71a41 JIHMHEWHOTO
HpOrpaMMHUpPOBAHUS
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DTaIr 0CBOEHUS

Iloka3aTens OLICHHWBAHUA

Kpurepuii ouennBanus

KOMIICTCHITUH
IKp OCI-2.3 3HaeT  OCHOBHBIC  METOABl  JauckperHod | Ykaszsan B PIIJI B mpenemax OCHOBHOHN
ONTHMHU3AIUU JUTEPaTyphl
YMmeer pemarp [IPUKIIaIHbIE 3agaun | Ykazan B PIIJI B mpenmemax OCHOBHOM
[MKpOCI1-24

HHCerTHOﬁ OIITUMH3allMH, B TOM YHCIC

JUTEPaTyphI

3aJa4y JIMHEHHOTO IPOTPaMMHUPOBaHUS

4.3.2. TunoBsble OlleHOYHBIE CPEICTBA.

Cnucox BOIIPOCOB AJISI MOATOTOBKHU K 3K3aMCEHY:

1. ITpuBecTu 001IYyI0 TOCTAHOBKY 3a/1a4M JIMHEHHOTO IPOrpaMMUPOBAaHMsI B CTAHJAPTHOM U B
KaHOHUYECKOU (hopmax.

2. Jlatp ompeneneHusi 0A3UCHBIX U CBOOOAHBIX IMEPEMEHHBIX, IOMYCTUMOIO Oa3HCHOIO
pelIeHus 3a/1a4y JIMHEHHOr0 MPOrpaMMUPOBAHUS.

3. Jlokazatb TeopeMy 00 ONTUMAIBHOM PEUICHUH 33/1a4H IMHEHHOTO MPOTrPaMMUPOBAHHSL.

4. U3n0XuUTh T€OMETPUYECKUN METOJ PELICHUs 3aJauyd JIMHEWHOrOo MPOrPaMMUPOBAHUA.
IIpusectu npumep.

5. CdopmynupoBaTh HICK W TPHBECTH T'COMETPHUYECKYI0 HHTEPIPETAIHIO CHUMILIEKC-
Meroja. [IpuBectu npumep.

6. V3M0XHUTh aNrOpuTM HAXOXKACHUS NMEPBOHAYAIBHOTO JIOMYCTUMOTO 0A3MCHOTO PEIICHHS
3a/1auu JJMHENHOoro nporpaMmmupoBanus. [Ipusectu npumep.

7. IlpuBecTy 3KOHOMHUKO-MATEMaTUYECKYI0 MOJI€NIb TPAHCIIOPTHOM 3a1auu. U31m0KUTh METOT
HauMEHbIINX 3aTpart. [IpuBectu npumep.

8. CdopmynupoBaTh KpUTEpUH ONTUMAIbHOCTH Oa3MCHOTO paclpeieieHnus MOCTaBOK.
Jloka3zaTth Teopemy o noteHuuanax. [Ipusectu nmpumep.

9. U3n0XuTh alropuTM pacHpelesIuTEeIbHOr0 METOJa PEeLIeHHs] TPaHCIOPTHOM 3ajauu.
IIpuBectn npumep.

10. MI3710XHUTh QJITOPUTM pEIICHUS 33/1a4 0 MaKCHUMaJIbHOM TToToke. [IpuBectu nmpumep.

11. IlpuBecTn mpuMepsl 331a4 AUCKPETHOTO MporpaMMHUpoBaHus. J[aTe 0Oy MOCTAHOBKY
3a/1a4M LIEJIOUYMCIIEHHOTO JINHEHHOTO IPOTrPaMMHUPOBAHMSL.

12. M3n0xuTh MeTo1 oTceueHus ['oMopu [uisl peleHus 3a1a4u [eJI0YUCICHHOIO JUHEHHOTO
nporpamMmmupoBanus. [Tpusectn npumep.

13. M3105nTh METOJ BETBEM M I'paHULl JUIsl PELIEHUS 33aJa4M LEJOYNUCICHHOIO JIMHEHHOrO
nporpammupoBanus. [Ipusectu npumep.

14. Jloka3zatb TeopeMy O HEOOXOJMMBIX M JIOCTATOYHBIX YCJIOBHSX O€3yCIOBHOTO
JKCTpeMyMa.

15. Chopmynupoats TeopeMy Beitepirpacca.

16. ChopmynupoBath kputepuit CHuiibBecTpa.

17. CdopmynupoBaTb TEOpeMy O HEOOXOJUMBIX M JOCTAaTOUHBIX YCIOBHUSX YCIOBHOTO
AKCTpPEMYyMa.

18. JlaTp onpeneneHue BBITYKIOrO MHOKECTBA. [[puBecTr mpUMepBHl.

19. Jloka3ate TeopeMy O BBITYKJIOM MHOT'OTPaHHUKE.

20. ChopmynupoBaTh TEOPEMY OTACIUMOCTH.

21. JIaTb TEOMETPUYECKOE M aHATTUTUUYECKOE OINPEICIICHHS BBITYKIION (BOTHYTOM) (PYHKITNH,
chopmynupoBaTh UX cBoicTBa. [IpuBecTr mpumepsl.
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22. Jloka3aTh TE€OpPEMY O JIOKATBHOM SKCTPEMYME BBINYKJION (BOTHYTOM) (hyHKIIUH.

23. JlaTp onpezaeneHue NPpOU3BOAHOM 10 HAIPABJIEHUIO U TPaJIUEHTA.

24. ChopmynupoBath 1u¢dHepeHIrnaIbHBIA TPU3HAK BRITYKION (YHKITUH.

25. CdopmynupoBaTb TEOpeMy O HEOOXOAMMOM M JIOCTATOYHOM YCIOBHH 3KCTpeMyMa
TudepeHIpyeMoi BBITYKION (QyHKITUH.

26. IlpuBectu 0OIIYyIO MOCTAHOBKY 33J]a4l BBIITYKJIOTO IPOrPaMMUPOBAHUS.

27. ChopmynupoBatb Teopemy Kyna-Takkepa. JlokazaTe HEOOXOAMMOCTD €€ YCIOBHIA.

28. Chopmymnuposath Teopemy Kyna-Takkepa. Jloka3zaTh 10CTaTOYHOCTH €€ YCIIOBHIA.

29. ChopmynupoBath Teopemy Kyna-Takkepa B «censioBOM» BapHaHTE.

30. M3noxuTh METOA HAUCKOPEHUIEro cHycka J[Uid pELIeHUs 3aladd  BbIIYKIIOTO
nporpammupoBanus. [Tpusectu npumep.

31. WM3noxuTh MeETOA MPOEKLUUH TpajdeHTa s PELIEHUs 3aJauyd  BBIIYKIIOTO
nporpammupoBanus. [Ipusectu npumep.

32. IlpuBectu 0OLIyI0O TMOCTAHOBKY 3a/a4dl JAMHAMHYECKOTO MPOrpaMMHPOBAHHUS.
CdopmynnpoBaTh IPUHIUI ONITUMATBHOCTH U BHIBECTH yYpaBHEHHs bennmana.

33. IlpuBectu mnpuMep peUIeHHs 3aJayd JAUHAMUYECKOTO MPOTPaMMHPOBAHUS 00
ONTUMAJIFHOM paclpeesIeHUU CPEICTB MEXKIY MPEITPUITHIMH.

34. IlpuBect mpuUMep pEHICHUS 3aJladyd  JUHAMHYECKOrO0 IPOrpaMMHpPOBaHHS 00
ONTUMAJILHOM paclpeie/IEHUU PECYPCOB MEXKIY OTPACIISIMHU.

35. IlpuBectn mpumep pelieHHs 3ajaud JUHAMUYECKOro IMPOrpaMMHMPOBAHHUS O 3aMEHE
000pyI0BaHUs.

IIIxajia oneHUBaHUs.
Oruenka omnpenensiercs o Gpopmyiie:
1)KonTponbnas pabora Nel - 10 Gamsos;
2)KonTponbaas padota Ne2 - 10 6amos,;
3)Kontponbnas padora Ne3 - 10 6anos;
4)KontpomnsHas padora Ned - 10 6amios.
Dk3aMeH orieHuBaeTcs u3 60 6ayioB.
HTorosas oleHKa MpecTaBIseT co00H CyMMY OLIEHOK 32 KOHTPOJIbHBIE PA0OTHI M 38 SK3aMEH.

10-6anpHas mKana TpagunuoHHas mIKana

10 OTiiaHO 96-100 OamroB
9 OTu4HO 91-95 GannoB
8 OT1u4HO 81-90 6anmos
7 Xopomo 71-80 6ammoB
6 Xopoo 61-70 6ammoB
5 YV 10BIETBOPHUTEIHLHO 51-60 6amios
4 Y IOBJIETBOPUTEIHHO 41-50 6ayuioB
3 Hey0BI€ETBOPUTENBHO 31-40 6amtoB
2 HeynoBneTBopHUTEIBEHO 21-30 0auioB
1 Hey0B/Ie TBOPUTENBHO 11-20 6anmoB
0 HeynosnerBoputeabHO 0-10 GasuioB

4.4. MeTonnuecKue MaTepuasibl
DK3aMeH MPOBOAUTCS B aynuTopuu. OTCUET BPEMEHH, OTBEACHHOTO HAa MUCHMEHHYIO
paboTy, UAET MO 3aBEpLICHUH MPOLIETYphl pa3MELICHHs CTYACHTOB U pa3/iadyM 3aJaHui.
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CryneHT 00s13aH SBISATHCS HA MUCHbMEHHBIH KOHTPOJIb B YKa3aHHOE B PACIIUCAHUU BpEMSI.
B ciydae ono3ganust BpeMsi, OTBEIEHHOE Ha MUCHbMEHHBIH KOHTPOJIb 3HAHUH, HE TPOJIIEBACTCSL.

IIpu cebe cTyneHTHI MOTYT HMETh TOJBKO IMHCbMEHHBIE MPUHAAJIC)KHOCTH.
Heo0xoaumMyro 11 BBIOIHEHUS paOOTHl OyMary BbIJIAeT MPETo1aBaTelb.

[IpenogaBatens paszgaeT BapuaHTbl paOOThL. JIMCTBI C 3aJaHUSIMU JOJDKHBI OBITH
MOBEPHYTHl TEKCTOM BHHU3, YTOOBI CTYAEHTHI 10 OKOHYAHMS HPOIEAYpPHl pa3auyd HE MOTIH
HAyaTh BBINONHEHHE paboThl. [l0 OKOHYWAHMM pa3gayd BapHAHTOB CTYACHTaM pa3peliaeTrcs
NEPEeBEPHYTh TEKCT 3aJaHUs U OJAHOBPEMEHHO MPHUCTYNUTh K BBIMOJHEHHIO pabotel. [lo
OKOHYAaHUU OTBEJIEHHOTO BPEMEHHU CTYJIEHThl OJHOBPEMEHHO 3aKaHUMBAIOT BBIIOJHEHUE
pabotel. Eciam pabora 3aBepuieHa CYIIECTBEHHO paHbIIE CPOKa, TO IO pPa3pelIeHHI0
IpenoaaBaTess CTYJACHT MOXKET MOKUHYTh ayIUTOPUIO TOCPOUYHO.

MoOumnbHbIe TeneQOHBI JOKHBI OBITh BHIKIIOYCHB U YOpPaHBI CO CTOJIOB, TOMYCKAETCs
UCIIOJIb30BAaHUE  KAJIbKYJISTOPOB,  BBIMOJHSIONIMX  TOJBKO  MPOCThle  apudmernyeckue
BBIYUCIICHUSL.

Bo Bpems mpoBeneHHs THUCHMEHHOTO KOHTPOJS 3HAHUW CTyJEHTaM HE pasperiaercs
MOJIb30BAThCSl  yYEOHBIMH MpPOrpaMMaMH, CIPAaBOYHHUKAMH W MPOYMMH HCTOYHHUKAMHU
uHpopmanuu.

Vcnonp3oBaHne MaTepHalioB, a TaK)Ke IMOMBITKA OOIIEHUS C APYTUMH CTYACHTaMH WU
WHBIMH  JIUIAMH, B TOM UHCJIE€ C [PUMEHEHHEM DIEKTPOHHBIX CPEACTB  CBS3H,
HECAaHKIIMOHUPOBAHHBIC TIEPEMEILICHHSI U T.II. SIBJISIIOTCS. OCHOBAHUEM ISl yJJAJICHUS CTY/IEHTa U3
ayJUTOPHUU U MOCIEIYIOIIETO MPOCTABICHHS B BEIOMOCTb OIICHKHU «HEYIOBIETBOPUTEIHHON.

Bo Bpems mnpoBeneHHs NHCBMEHHOTO KOHTPOJII 3HAHWK CTYIACHTaM pa3peraeTcs
MOKUHYThH ayJAUTOPUIO TOJIBKO MPU YCIOBUU cAauu paboThl B 00bEME, BHITOJTHEHHOM K MOMEHTY
BBIX0J1a M3 aynuTopun. JlanpHeliee mpo1ohKeHne paboThl 3alpemiaeTcs.

OTBeThl B paboTe 0e3 0OBSICHEHH He 3aCYUTHIBAIOTCS. PUCYHKU HOKHBI OBITh YETKUMH,
BCE JIMHUM TpadUKOB, HCIOIB3YEMBIX NPU OTBETaX Ha BOIPOCHI 3ajad, JOJHKHBI OBITh
HOIHCAHBI.

[IpoaomKUTENEHOCTD SK3aMEHALMOHHONW MUChbMEHHOU padoThl 150 MUHYT.

B cinydae, ecau auCHMIUIMHA TOJHOCTBIO MM YacTUYHO IPOBOAMIACH C NPUMEHEHHEM
TEXHOJIOTUH DJIEKTPOHHOTO OOYYEeHHWs W/WIM JUCTAaHIIMOHHBIX TEXHOJIOTHUH, 3a4eT MOXKET
POM3BOUTCS ¢ Ucnosb3oBaHueM cucteMbl C/1O AkanemMuy u MpUMEHEHUEM ITPOKTOPUHTA.

5. MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMUIIJIMHBI

MeTtonnyeckue yka3aHus 110 BBIMOJIHEHUIO JOMAIIHET o 3aJJaHus

JUisl yCHemHoro yCBOSHHs TUCUUIUIMHBI CTYJAEHTY HEOOXOAUMO PErysIsipHO 3aHUMAThCs
CaMOCTOSITENIbHOM paboTON: ayauTOpHOM M BHeayAUTOpHOH. CTYyAEHT pEryjasipHO JOJIKEH
npopabaTeiBaTh TEMbl JIEKIMOHHBIX 3aHATHHA, 3aHUMAsCh C KOHCIIEKTOM JIEKUUH U
peKOMeHI0BaHHOW nuTeparypoil. [l oTrpaboTku ymeHus peuieHus AuddepeHIHaTbHbIX U
Pa3sHOCTHBIX YpaBHEHUH HEOOXOAUMO PETYJISIPHO pelaTh JOMOJHUTENbHBIE (HE pa30rpaeMble Ha
CEMHHAPCKHX 3aHITHAX ) 3aIa4u.

B pesynbraTte CTyAEHT JOJDKEH NMPOJEeMOHCTPUPOBATh 3HAHHE OCHOBHBIX TEOPETUYECKHX
MOHATHI, METOAOB pemieHuss auddepeHInaIbHBIX HW  PAa3HOCTHBIX YpaBHEHWH, yMEHHUE
OPUMEHATh WX TIPH BBIMOJIHEHUH KOHTPOJBHBIX pabOT W pelIeHuH 3a/ad, CHOCOOHOCTh
rPaMOTHO U 4YeTKO (opMynHpoBaTh UX coJepkKaHUE Ha sk3ameHe. Kpome Toro, mpu pemeHun
3aJa4 CTY/EHT JIOJDKEH MPOJIEMOHCTPUPOBATh YMEHHUE JIOTHUECKH BEPHO CTPOUTH pacCykIeHHE
1 00OCHOBBIBATh MOJTYYEHHBIE PE3YIbTATHI.

Metoanueckue yka3zaHus 110 MOATOTOBKE K KOHTPOJIBHOU paboTe

JIrobast KOHTposibHasg paboTa MPOBOJUTCS MO BCEMY MPOMIEHHOMY K MOMEHTY
HaMMCaHUs TaHHON paboTHl MaTepuaty.

OTcuer BpeMEHH, OTBEIEHHOIO Ha IHMCbMEHHYIO paboTy, MJIET IO 3aBEpIICHUU
OpoIeyphl pa3MEIICHUsl CTYAEHTOB M pa3faud 3anaHuil. CTyneHT oO0s3aH SIBIATBCS Ha
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MUCHbMEHHBIH KOHTPOJIb B YKa3aHHOE B pPAcIUCaHWU BpeMs. B ciydae omo3maHus Bpems,
OTBEJICHHOE Ha MUChbMEHHBI KOHTPOJIb 3HAHUI, HE MPOJIJICBACTCS.

I[Ipu cebe CTyAeHTHI MOTYT HWMETh TOJBKO THCHMEHHBIC IPHHAJICKHOCTH.
HeobxonuMyro 1715t BBIMOTHEHHS paOOThI OyMary BbIIaeT IIPEToaaBaTeb.

[IpenonaBaTens pa3mgaeT BapHaHTHI 1O pa3paboTaHHON cxeme. JIMCTBI ¢ 3agaHUsIMU
JIOJIKHBI OBITH MOBEPHYTHI TEKCTOM BHU3, YTOOBI CTYICHTHI JJO OKOHYAHUS MPOIIEIYpPhl pa3aadn
HE MOIJIM HayaTh BBINOJHEHWE paboThl. [0 OKOHYaHWM pa3jgauud BAapUAHTOB CTYJCHTaM
paspemiaeTcss MEepPeBEPHYTh TEKCT 3aJaHUS U OJHOBPEMEHHO MPHUCTYIUTh K BBITOIHEHUIO
pabotbl. [lo OKOHYaHWUM OTBEIECHHOTO BPEMEHH CTYACHTHI OJHOBPEMEHHO 3aKaHYHMBAIOT
BeIOJIHEHHEe paboTel.  Ecim paborta 3aBepuieHa CyHOIECTBEHHO paHBIIE CpOKa, TO IO
pa3pelICHUIO IPEoIaBaTeNsl CTYICHT MOKET MIOKUHYTh ayJAUTOPHUIO JOCPOYHO.

MoOumnbHbIe TeneQOHBI JOKHBI OBITh BHIKIIOYCHB U YOpPaHBI CO CTOJIOB, TOMYCKAETCs
UCTIOJIb30BaHUE  KaJbKYJISITOPOB,  BBIMOJHSIONIMX  TOJBKO  TPOCThIE  apudmMeTHdeckue
BBIUMCIICHHUS. BO BpeMs TMpoBeNEHUsS MHUCbMEHHOTO KOHTPOJI 3HAHWHA CTYICHTaAM He
paspenraercsi IOJIb30BaThCsl  y4EOHBIMHM MPOTpaMMaMH, CIIPAaBOYHHUKAMH W MPOYUMH
UCTOYHUKAMU MHPOPMAITUH.

Hcnonp3oBaHne MaTepHalioB, a TaK)Ke IMOIbBITKA OOIICHUS C APYTUMH CTYACHTAMH WU
WHBIMH  JIUI[AMH, B TOM YHCJIE C TPUMEHEHHEM DJEKTPOHHBIX CPEACTB  CBSI3H,
HECAHKIIMOHUPOBAHHBIC TICPEMEILICHHSI U T.II. SIBJISIFOTCS OCHOBAHMUEM JIJIsl yJAJICHUS CTY/ICHTA U3
ayJIUTOPUU ¥ TIOCICAYIOIIETO IMPOCTABICHUS B BEJOMOCTH OLICHKH «HEYJOBIICTBOPHUTEIHHOY
(«ne3aueT). JIroboe oOHapyKeHUE CIIMCHIBAHUS 3aJIJaHHiA, BBISIBJICHHOE B MPOLIECCE IPOBEICHUS
KOHTPOJIBHOTO MEPOTIPUSTUS WM TIPH TPOBEPKE padOT, BIIEYET BBHICTABICHUEC OIICHKU
«HEYIIOBIICTBOPUTEIHHO» 32 BCIO KOHTPOJIBHYIO padoTy.

Bo BpeMms mnpoBeicHHs THUCHMEHHOTO KOHTPOJII 3HAHWUH CTYIEHTaM pa3periaeTcs
NOKHHYTb ayJIUTOPHIO TOJBKO MPH YCIOBHH CJauu pabOThl B 00bEMeE, BBITOJTHEHHOM K MOMEHTY
BBIXOJ1a M3 aynuTopun. JlanpHel1ee mpo1onKeHne paboThl 3ampemiaeTcs.

MeTtoaudeckue yKa3aHus 10 MPOBEACHUIO CAMOCTOSATEIbHON PaOOTHI.

Ne Tun VYkazanus
n/n | 3aHsATHs
Tema 1
1 M3 | HeoGXxoaMMBIe M IOCTATOYHBIE YCIOBHs SKcTpeMyMa. Kputepnit Cuibectpa.
Tema 2.

2 113 [ToHsATHE YCIOBHOTO SKCTpeMyMma. 3ajada Ha YCIOBHBIA JKCTPEMYM IIpH

OrpaHuYeHusiX THna paBeHcTB. Pynkuus Jlarpanxa.
113 Teopema Jlarpamka o HEOOXOAMMBIX YCIOBHSIX dKCTpeMyMma. Jloka3zaTeabCTBO
eé. 'eomeTprueckasi MHTEpIpPETALMsl YCIOBHIA SKCTpEMyMa.
113 [Tpumeps! penieHus 3a1a4 Ha YCIOBHBINA YKCTPEMYM.
Tema 3.

3 113 Beimmykiipie MHOXKeCTBa. 3aMKHYTHIE, OTKPBITHIE U OTPaHUYEHHBIE MHOYKECTBA.
OrnpezesieHns U CBOMCTBA.

113 Teopema otnenumoctr. Teopema 006 ONTOPHOM TUIEPIIIIOCKOCTH.

113 Brinykible v Boraythle pyakimn. Onpenenenus u cBoiictsa. [lpumeps.

113 Kpaithue Ttouku. Teopema KpeitHa-Munbmana (0e3 J0Ka3aTenbCTBa).
CBoiicTBa MAaKCHMYMOB U MUHHUMYMOB BBIITYKJIBIX M BOTHYTBIX (DYHKUUH Ha
BBIITYKJIBIX MHOXECTBaX.

Tema 4.

4 113 3amaun BBIITYKJIOro (BOrHYTOro) mnporpammupoBanus. @ynkuusa Jlarpanxa
mns atux  3amad. Teopema Kyna-Takkepa. VYcmoBusi — 3KcTpeMyMa.
Huddepenuupyemass u  Heauddepenuupyemas  GopMbl  YCIOBHIA.
DOpMYIHPOBKHU TEOPEM.
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Ne Tun Vkazanus
/o | 3aHATUA

113 Joka3zarensctBo Teopembl Kyna-Takkepa. Teopema 00 orubaromei.
WMurepnperanus MHOXUTENeH Jlarpanka.
113 ITpuMepsl peleHys 3a1a4 BhITYKJIOTO IIPOrpaMMUPOBAHUS.
Tema 5.
5 113 JIuneiinoe mnporpammupoBanue. IIpumepsl. Teopembl IBONCTBEHHOCTH.
I'eomeTpuyecKas HHTEpIpETaLus.
Tema 6.
6 113 DopMyIUPOBKHM TPAHCIIOPTHOM 3aa4M M 3ajadd O HasHaueHuu. Ilonmsrue o
CHUMIUIEKC- METOJIE.
Tema 7.
7 113 OJIEMEHTBl YHUCJICHHBIX METOJOB pEIIEHUS OKCTPEMAIBHBIX 3ajad C
OTPaHUYECHUSMH.
Tema 8.
8 ‘ 113 ‘ 3alayy JUCKPETHOrO IpOrpaMMupoBanus. MeTo BETBEM U IPaHHULL
Tema 9.
9 ‘ 113 ‘ JIuckpeTHOEe TMHAMUYECKOE POrpaMMHUpoOBaHue. Y paBHeHue bemmana.

6. YuyeOHasi iuTepaTypa u pecypchbl HHPOPMANHOHHO-TEJIEKOMMYHHUKAIMOHHOW CeTH
"UHTepHeT'", BK/IIOYAA NepeYyeHb YUeOH0-MeTOAUYeCKOro odecnevyeHus J1Js
CaMOCTOSITe/IbHOI PadoThl 00y4aIOIMXCH MO JUCUUILIHHE

6.1. OcHoBHas nuTEparypa.
1. Tlonsk b.T. Benenue B ontumuzainuio. — M.: Hayka, 1983. — 384 c.
2. T'nebos H.U., KoueroB IJ.A., IlmsacynoB A.B. Meroabl ontumuzanuu. Y4eOHOE
nocobue. - HoBocubupck: M3a-so HI'Y, 2000 r. - 105 c.
3. Jlapun P.M., IlnacynoB A.B., Ilatkun A.B. Meroasl ontumusanuu. Ilpumepsr u
ynpaxHeHus. Y4yeOHnoe nocodue. Hopocubupck. M3narenscteo HI'Y. 2003 .
4. Anexcees B.M., I'anees D.M., Tuxomupos B.M. COopHuK 3a7ay MO ONTHUMM3ALHUU.

Teopus. [Ipumepsl. 3amaun. YdeOHOEe TIocoOme. — 2-0¢ M3JaHue, rmepepadoTaHHOE U
nJomnonHeHHoe. — MockBa. M3marensctBo «®@usmatiaut», 2005 r. — 255 ¢. ISBN 5-
9221-0590-6

6.2. JlononHUTENbHAS IUTEPATYpA.

1. bpaBepman 3O.M. MaremaTnuueckue MOJAENM IUIAHUPOBAHWS M YOpPaBJIEHUS B
PKOHOMHYECKUX cucTtemax. Mocksa. M3narensctBo «Hayka», 1976 r. 368 c.

2. CyxapeB A. I'.  Kypc meronoB ontumuszaiuu: yaedHoe nmocodue, M.: DUSMATIINUT,
2008.

3. HWnatpunmuratop M. MaTtematndeckne METOABI ONTHMH3AINN M SKOHOMHUYECKash TEOPHS.
WznatenscTBo «Alipuc -ipecey, 2002 r. 576 c. ISBN 5-8112-0042-0

6.3. YueObHO-MeToIIuecKoe 00ecrieueHre CaMOCTOSATEIbHOW PaOOTHI.
OtxaenbHOE obOecrieueHne He IPeTyCMOTPEHO

6.4. HopmaTuBHBIE IPAaBOBBIE TOKYMEHTHI.
He npenycMmoTpeHsI.

6.5. UnTepHeT-pecypcsl.
http://Ims.ranepa.ru
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6.6. IHpIe MCTOYHUKH.
He npenycmotpensl.

7. MarepuajJibHO-TeXHHYeCKasi 6a3a, HH(POPMAIMOHHBIE TEXHOJIOTUH, TPOrPAMMHOE
o0ecnieyenue 1 UHGOPMAMOHHbIE CIIPABOYHbIE CHCTEMbI

KomnbproTepHslii Ki1acce
JlocTyll B UHTEPHET U JIOKAJIbHYIO CETh AKaJeMUU
[TpoexunonHoe o0opynoBaHue
[Iporpammuoe obecrieueHue:
—  Windows/Linux/Mac OS
— Wolfram Mathematica
— Google Chrome

NS
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