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1. HosscHuTEAbHAA 3AIIHCKA

1.1. Lenp u 3aga4uu JUCHUTLIMHBI

Heﬂb Oucuunﬂunbzi JAaThb IMPCACTABJICHUC CTYACHTAM O IIPUHIOUIIAX U MCTOAAX MATCMATUYCCKOI'O
MOACIINPOBAHUA onepaum”l, IIO3HAKOMUTH C OCHOBHBIMHU THIIAMH 3aJa4 UCCJICAOBaHNA onepaunﬁ

U METOAaMHU UX PCHICHUSA IJI ITPAKTUYCCKOIo IIPUMEHCHUA.

3aoauu Oucuunﬂqul: HAay4nUTh CTYACHTOB IIPHUMECHATHL METOAOJIOIHI0 HCCICAOBAaHNA onepaunﬁ;
BBITIOJIHATE BCC OTallbl HCCICIOBAHUA, KJIaCCI/I(i)I/II_II/IPOBaTL 3aa4y OITUMU3ALUU; BBI6I/IpaTB
MCTOJ PECIICHHA 3aJad OINTHUMH3alWM, HCIIOJIb30BATh KOMIIBIOTCPHBIC TEXHOJIOTHU pCalnu3alui

METOA0B UCCIICIOBAaHUA onepaunﬁ 1 MCTOAOB OIITUMHU3AIIUHN.

1.2. IlepeueHb MIaHUPYEMBIX PE3YyJILTATOB 00YUYEHUS 110 AUCIHUIUIMHE, COOTHECEHHBIX C
MHJIMKATOPaMU JOCTUKEHUS KOMIIETEHIIHI:

Komnerenums
(Ko M HAMMEHOBaHME)

NHaukaTopbl KOMIETeHIUI
(kK0 1 HAUMEHOBaHHE)

Pe3yabTarbl 00yyenust

OIIK-2. Criocoben
000CHOBaHHO BEIOWPATB,
I[Opa6aTbIBaTI) 1 IPUMCHSTDH
JUTSL PeLIeHUs
HCCIIEIOBATENbCKUX U
MPOEKTHBIX 3a/1a4
MaTEMATUYCCKUEC METOAbI U
MO/JIEJIH, OCYILECTBIIATH
MPOBEPKY aZIEKBAaTHOCTH
MOZEIIEH, aHAIM3UPOBATh
pe3yJIbTaThl, OLlEHUBATh
Ha/IeKHOCTh M Ka4eCTBO
(YHKIIMOHUPOBAHUS CUCTEM

OIIK-2.1. Onpenenser u
aHAJM3UPYET CYILIECTBEHHBIE
3JIEMEHTHI HHPOPMAITHOHHBIX
CHCTEM.

3nams: OCHOBHBIE IPUHIUIIBI
MIEPEUYHCIICHUS] OOBEKTOB; OCHOBHBIE
3a/1a4d UCCIIEI0BAaHUs OIepaLlUii;
OCHOBBI TEOPHH MIPUHSTHS PEIICHUH B
YCIIOBUSIX KOH(JIMKTA; OCHOBBI METOA
JUHAMHYECKOTO IPOrpaMMHUPOBAHMUS;
Ymemuw: ucnons3oBars
ITOPUTMHUYECKUE PUEMBI PEILICHUS
CTaHIAPTHBIX 3a/1a4; UCIIOJIb30BATh
MaTeMaTHYeCKHE MOJICIH
UCCIIEIOBAHUS OTIepaliii B peaibHbIX
CUTYyalusixX, IPUMEHATh K KOHKPETHBIM
3aJa9aM METOIbl TEOPHH
HCCIIeIOBaHMUS onepaluii (MrpoBbIe
METOZBI IPUHATHUS PELLICHUH, METOA
JUHAMHYECKOTO IPOrpaMMHUPOBAHUS U
ap.;

Brademw: HaBbIKaMH CTPOUTH 00J1aCTH
B IBYMEPHOH IJIOCKOCTH,
paccUMTHIBATh MTAPAMETPHI
NPaKTUIECKUX 33724 MacCOBOTO
00CITyKMBaHHS.

OIIK-2.2. OcymecTBusieT
MTOMCK M MTPUMEHSIET
MpOrpaMMHOE ObecIieueHHe
JUTSL TIPOBEICHUS
BBIYMCIIUTEIBHBIX
3KCIIEPUMEHTOB.

3Hamb: OCHOBHBIE NPUHLIUIIBI
nepednciieHns 00bEKTOB; OCHOBHBIC
3aJla4y¥ UCCIICIOBAHUS OTIEPAIIHA;
OCHOBBI TEOPUU IIPUHSITHS pEUICHUI B
YCIIOBUSIX KOH(IMKTA; OCHOBBI METO1a
TUHAMAYECKOTO TTPOTPAMMHPOBAHNS;
Ymems: ucnonszosats
AITOPUTMHUYECKHIE IPUEMBI PEIICHUS
CTaHIAPTHBIX 3a/1a4; UCIIOIH30BATh
MaTeMaTHYEeCKUE MOJICITH
HCCIIEAOBAHMS OTIEepaliil B peaabHbIX
CUTYaIVIX, TPUMEHSITH K KOHKPETHBIM
3a/1a9aM METOJIbI TEOPHH
WCCIIeIOBAHMS OTIepaIuii (UrpoBbIe
METOBI IPUHATHS PEUICHUH, METOT
TUHAMAYECKOTO TIPOTPaMMHUPOBAHUS U

Ap.;




Brademw: HaBbIKaMu CTPOUTH 007aCTH
B IBYMEPHOM MJIOCKOCTH,
paccuUMTHIBATh MApaMeTPhI
MPAaKTUYECKUX 337a4 MacCOBOTO
00CITyKMBaHHS.

1.3. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl

Hucuummna «VccnenoBanue onepanuit» OTHOCHTCS K 0053aTeNbHON YacTH OJIOKA JUCIMILINH
y4eOHOT O IIJ1aHa.

Jlist ocBOCHHMSI TUCIUIUTMHBI HEOOXOJAMMBI 3HAHUWS, YMEHUS W BIaJICHUS, CHOPMUPOBAHHBIC B
X0JIe M3YUYEHHUs CIACAYIOIMX AUCIUILINH (MOylei): «MaTemMaTudecKuil aHamusy, «JInHeiHas
anredpa», «Teopust rpadoBy, « AHATHUTHYECKAS TCOMETPHUS.

B pesynprare OCBOCHHMS AUCHUIUIMHBI (DOPMUPYIOTCS 3HAHHWSA, YMEHHMsI | BIIAQJICHHUS,
HEOOXOAMMBIC JUIsI H3YyYEHHUS CIHCAYIOIMUX JAUCHUIUIMH. «MareMaruueckas TEOpHs WIP»,
«MatemaTu4ecKrue OCHOBBI COBPEMEHHON (DU3UKH.

2. CTpyKTypa QM CUMILTUHBI

OO6mas Tpy10EMKOCTb AUCIUIUIMHBI COCTaBIISIET 3 3.€., 108 4., B TOM 4HClie KOHTaKTHasi padoTa
oOydaromuxcs ¢ mpemnoganateneM 42 4., caMocTosiTeNbHas padota oOydaromuxcs 66 .

Buner yae6HOI paboTh
(B yacax)
KonraktHast
OHTAKTHA - % DOpMBI TEKYILETO KOHTPOJIS
D = CIIEeBAEMOCTH
Ne Pa3znen ° = 2 ‘ -
Q 2y 5 (bopma mpoMexyTOYHOM
n/n JCIIATUINHBI/ TEMBI S g =| &
o > 2 S| 5 aTTecTalnuu
5 - S w| 8|5 = (no cemecmpam)
o = [ = O S 5
= | 2 S E| 29| 28
|3 |2z 55| T8
= = 8
1 | Jluneitnoe 4 4 6 14 KonTponbsnas padora
MPOTPaMMHUPOBAHHE H
MOUCKU DKCTPEMYMOB
dbyHKIIHI
2 | MarpuuHbIe UTPHI, 4 4 6 16 KonTponbHas padora
YHCTBIC ¥ CMEIIaHHbIC
CTpaTeruu
3 | Ontumuzanmst Ha rpadax | 4 5 6 14 KonTponbeHas pabora
4 | CucremMbl MaccoBOTrO 4 5 4 14 JomaiuHss KOHTpoJibHasE paboTa
00CITy)KMBaHWS
5 | 3auér ¢ ouenkoi 4 2 8 Hrorosas KOHTpoJbHAS paboTa
Hroro: 18 24 66

3. Conep:kaHue THCHUTLINHBI

Tema 1. JInuneiiHoe mporpaMMMupoBaHNe 1 MOUCKH IKCTPeMYMOB (pyHKIM
3amaun  JMHEWHOro  mporpammupoBaHus.  [IpuBeneHume K CUMIUIEKCHOW  (opme.
['eomeTpryeckass MHTEpHpeTanus 3afadyd JUHEWHOTro mporpaMMupoBaHus. CHMILIEKC-METOI.




JIBoiicTBEHHasi 3ajJada JIMHEWHOrO0 MPOrpPaMMHUPOBAHUSI. TeopeMbl IBONCTBEHHOCTH.
TpancnoprHas 3anada JIII. Pemenne TpaHCIOPTHOM 3a1a4u METOOM ITOTEHIIUATIOB.

Tema 2. MaTpu4Hble UTPbI, Y CTbIE U CMEIIAHHbIE CTPATErHH

KoHeuHble aHTaroHMCTUYECKHE UTPbl ABYX Jull. [narexxHas Marpuna, BEpXHssd U HUKHSAS LIeHA
urpsl. Irpel ¢ nonaHo# nHdopmarueil. Pemene urp B 4MCTHIX U CMEUIAHHBIX CTPATErHsX.
Teopema (on Heiimana. Koneunsle 6eckoanuimonasie urpsl. PaBHoBecue o Ilapero u Hamy.

Tema 3. OnTumMuzannu Ha rpadgax

JunaMuueckoe NporpaMMHUpOBaHHUE. 3aJaud pacHpeliesieHUss PEeCypcoB, MOUCK KpaTdyaulImx
MapuipyToB. IlpakThueckas 3ajada O MOCTPOCHHHM MAaKCHUMAJIbHOTO MOTOKa HeDTH Mexay
UCTOYHUKaMU He(TH W HeTerneperoHHbIMU 3aBojamu. llepexon K MaTeMaTHYeCKOW MOAeTH
9TOM 3amaud. Pa3pe3pl M MX MPOMYCKHBIE CIIOCOOHOCTH B CETU. AJITOPUTM MOCTPOCHUS
MaKCUMaJIbHOTO IOTOKa B ceTh. OCHOBBI ceTeBoro IuiaHupoBaHus. l[lpukianHeie 3agaud,
peliaeMble ¢ TMPUMEHEHHEM CETEeBOr0 IJIAHUPOBAHUS U IOCTPOCHHE COOTBETCTBYIOLINX
MaTeMaTUYECKUX MOJEIIECH

Tema 4. CucreMbl MacCOBOr0 00CTYKMBAHUS

BeposiTHOCTHOE ~ MOAENMpOBaHHME  CIOXKHBIX  cuUcTeM. [loHsATHE cHCTeM  MaccoBOro
oOciy>)xuBaHus, uX Kiaccupukanus. IlyaccoHOBCkmiA TOTOK cOObITHIA. OIHOKaHAIBHBIE W
MHOIOKaHaJIbHbIE CHCTEMBl C OTKa3aMHM U OxuAaHueM. CHUCTEMBI C OTpPaHUYEHHBIM BPEMEHEM

OXuagaHusa /U OJIMHBI O4YCPEaU.

4. Obpa3oBaTe/ibHble TEXHOJOTHU

Ne Buabl yueOHbIX
HaumenoBanue pazjeJia . Oopa3oBaTeabHbIe TEXHOJIOTUHN
n/n 3aHATHI
1 ]2 3 4
1 JInneiHoe Jlexun TpaguuroHHas JIeKIus
MPOrpaMMUPOBAHUE U
MOUCKUA 3KCTPEMYMOB [IpakTuueckue PewreHue TUMOBBIX 3a7ad IJIsl 3aKpEIUICHUS U
byHKIMH 3aHATUA (dopMHpOBaHUs 3HAHWH, YMEHHH, HaBBIKOB,
00CYXX/ICHHE TCOPETHUSCKUX BOIIPOCOB
CamocrositenpHas  |KoHCynpTHpOBaHME U TTPOBEPKA TOMAITHUX
pabota 3aJlaHUi NTOCPEACTBOM AJIEKTPOHHOM MOYTHI
2 Martpuunsle urpsl, yuctoie |Jlekuuu TpaauuuoHHas JeKUUs
Y CMELIaHHbIE CTPATETUU
[IpakTuueckue Peumienne TUMOBBIX 3a7a4 ISl 3aKpEIUICHUS U
3aHATUA (dbopMHpOBaHMsl 3HAHWI, YMEHWH, HaBBIKOB,
00CcyXIeHIE TEOPETHUECKUX BOIIPOCOB
CamocTosTe/IbHas
pabora KoncynbTupoBaHue u mpoBepKa JOMallHuX
3a/laHUl TOCPEICTBOM JIEKTPOHHOM MOYTHI
3 Ontummsanus Ha rpadax  |Jlexuu TpaauumoHHas JEKIUA
[IpakTuueckue Peumienune TUMOBBIX 3ajay JUisl 3aKpeIJICHUS W
3aHATHUS (¢opMUpOBaHUsT 3HAHWIA, YMEHWH, HAaBBIKOB,
00CyXIeHIE TEOPETHIECKIX BOTIPOCOB
CamocTosiTe/IbHas
pabota KoHcynbTupoBanue u npoBepKka JOMAITHUX
3aJlaHUi MOCPEICTBOM JIEKTPOHHOM MOYTHI
4 CucremMbl MacCOBOTO Jlexumu TpagummoHHas JEKINS
00CITy)KHBaHUS
[IpakTuueckue PewieHue TUMOBBIX 3amad IJIsl 3aKpeIICHUS U
3aHATUA dbopMHpOBaHMsl 3HAHWI, YMCHHWH, HaBBIKOB,




pabota

CamocTosTenpHast

00CYXIEHHE TEOPETUUCCKHX BOIIPOCOB

KoHncynbTupoBanue u npoBepKka JOMAITHUX
3a/laHHi MOCPEICTBOM JIEKTPOHHOM MOYTHI

5. OueHka IJIaHMPYeMBbIX Pe3yJbTATOB 00y4eHH

5.1. Cucrema oLleHUBaHUA

DopmMa KOHTPOJISA Makc. K0JIn4ecTBO 0a1I10B

3a onny padoty Bcero
Tekyniuii KOHTPOJIb:
- KOHTpOJIbHAs paboTa (Temsl 1- 3) 15 Gannos 45 6annos
- TOMAIITHS KOHTPOJIbHAS padoTa 15 6amioB 15 6amioB
IIpomexyTodnas aTTecTarus 40 6amroB
(UToroBast KOHTpOJIbHAsE paboTa)
HToro 3a cemecTp (IUCIUILITUHY) 100 6amoB
3auéT c oneHKou

[Tony4yeHHBI COBOKYIHBIN pe3yJIbTaT KOHBEPTUPYETCS B TPATUIIMOHHYIO IIKATy OIICHOK U B
mKany oneHok EBpomeiickoil cucteMsl mepeHoca u HakoruieHus: kpenutoB (European Credit
Transfer System; ganee — ECTS) B COOTBETCTBHH ¢ TaOJIHUIICH:

100-6aynpHas mkana | TpaauupoHHas mikana [kana ECTS
95100 A

83_94 OTIIMYHO B

68 — 82 XOpOIIIO 3a4TCHO C

56 — 67 D

5055 yIOBJICTBOPUTEIBLHO E

20— 49 FX

0_19 HEY/IOBJICTBOPHUTEIHHO HE 3a4TCHO F

5.2, KpI/ITepI/II/I BBICTABJICHUS OIICHKH 11O JUCIHUITIIMHC

Banany/
IIkana ECTS

Onenka no
JUCHMILIMHE

KpuTeplm OILICHKHU pPE3yJbTaToB oﬁyqeﬂnﬂ Mo AMCIUIIJINHE

100-83/
A,B

«3a4YTECHO
(oT9HO)»

BricTaBisercs: oOyuarommemycsi, €M OH TIIyOOKO U IPOYHO
YCBOWJI TEOPETUYECKUN U ITPAKTUYECKUN MaTEPHAIl, MOXKET
IIPOJIEMOHCTPHUPOBATH 3TO HA 3aHATHUAX U B XO€
MIPOMEXKYTOYHOM aTTECTALIH.

OOy4JaroIIuics: KCUEPIIBIBAIOIIE U JIOTHYECKH CTPOHHO U3j1aracT
y4eOHBIN MaTepHuall, yMeeT yBA3bIBaTh TEOPHUIO C MPAKTUKOIM,
CHPaBJIICTCS C pEIIeHHEM 3a/1a4 PO ecCHOHAITBHON
HaIPABJIEHHOCTH BBICOKOT'O YPOBHS CIIOKHOCTH, IPABUIIBHO
00OCHOBBIBAET MPUHATHIE PEIICHHUSL.

CB000IHO OpHEHTHpYETCS B yueOHOW U TpodecCHOHATBHON
JUTEpaType.

OreHka Mo AUCHUIUIHHE BBICTABIISIIOTCS 00yJaromemMycs ¢
YYETOM PE3yIbTATOB TEKYILIEH U MPOMEKYTOUHOM aTTeCcTalUu.
Komnerenunu, 3akpennéHHble 3a TUCIUILINHOMN,
c(hOpMHPOBaHBI HA YPOBHE — «BBICOKHID).

82-68/

«3a4TEeHO (XOPOIIIO)»

BricTaBnsercst o0yuaromemMycsi, €CIT OH 3HaeT TEOPETUIECKHUIA U
MIPaKTUYECKUI MaTepuall, TpaMOTHO U MO CYIIECTBY M3/1araet
€ro Ha 3aHATHAX U B XOZ€ MPOMEXYTOUHON aTTeCTallH, HE
JIOITYCKas CYIIIECTBEHHBIX HETOYHOCTEN.

OO6yyaromuiicsi IpaBUIHHO IPUMEHSET TEOPETHUECKHE
IOJIOXKEHUS TIPU PEUIEHUN IPAKTUYECKUX 3ajjad




Bbanany/
IIkana ECTS

Onenka mno
JUCHMIIINHE

Kpurepun oneHkn pe3ybTaTOB 00y4eHHS 110 AUCIUIIIAHE

npoeccnoHaIbHON HAPABICHHOCTH Pa3HOTO YPOBHS
CJIOXHOCTH, BJIaJICET HEOOXOIUMBIMU JJIS1 3TOTO HABBIKAMU U
MpUEMAMU.

JlocTaToYHO XOPOIIIO OPHEHTUPYETCS B yIeOHOH 1
npoecCuoHaIBHOM JINTEpaType.

OreHKa MO AUCIUTUIMHE BBICTABIISIFOTCSI 00YYar0IEeMyCsl C
YUYETOM PE3yNbTATOB TEKYIIEH 1 MPOMEKYTOUHOHN aTTECTALUN.
Komnierenuuu, 3akperi€HHbIe 3a JUCIUTIITNHOM,
c(hOpMHUPOBaHBI HA YPOBHE — «XOPOIIHUY.

67-50/
D,E

«3a4TEHO
(ynosneTBopH-
TEJBHO)»

BricTaBnsercs o0yuaroreMycsi, eciu OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUECKUI U MPAKTUYECKUA MaTepuall, JOIyCKaeT
OTJENbHBIE OIMOKH NPHU €r0 M3JI0KEHUH Ha 3aHSATHAX U B XOJIE
IIPOMEKYTOUYHOM aTTECTALUU.

OOy4JaroImuiics NCTIBITHIBAET ONPEeNIEHHBIC 3aTPYHEHUS B
NPUMEHEHUHU TEOPETUUECCKUX MOJOKEHUHN IPH PEIICHUN
MPaKTUYECKUX 3a7a4 MPOeCCHOHANBHON HANPaBICHHOCTH
CTaH/IaPTHOTO YPOBHS CIIOKHOCTH, BIIaJIe€T HEOOXOIMMBIMH IS
3TOT0 0a30BHIMU HABBHIKAMH U IIPHEMAMHU.

JeMoHCTpHUPYET JOCTaTOYHBIN YPOBEHb 3HAHUS YUEOHOMH
JINTEPATYPHI 110 TUCLUIIINHE.

OneHka Mo AUCIUTUTHHE BBICTABIISIFOTCS 00YYaromeMycs ¢
YYETOM PE3yIbTaTOB TEKYILEH U MPOMEKYTOUHOU aTTeCTalUu.
Kommerennuu, 3akpermiéHHbIe 3a TUCIUILTHHOM,
c(hOpMHUPOBaHBI HA YPOBHE — «JIOCTATOYHBIHY.

49-0/
F,FX

HEC 3a4TCHO

BrictaBisiercst oOydaromiemycsi, €CM OH He 3HaeT Ha 0a30BOM
YPOBHE TEOPETHUECKHUU U ITPAKTUYECKUN MaTEPHAJI, IOy CKAET
rpyOble OLIMOKY MPH €0 U3JI0KEHUHU Ha 3aHATUAX U B XOJ€
MIPOMEXKYTOYHOM aTTECTALUH.

OOyuaronuicst UCTIBITHIBACT CEPhEIHBIE 3aTPYAHEHS B
MIPUMEHEHNUH TEOPETUUECKHUX TOJI0KEHUN MTPH PELIEHUH
MPAaKTUYECKUX 3a7a4 MPO(eCcCCHOHANBHON HANPaBICHHOCTH
CTaHJAPTHOTO YPOBHSI CIIOKHOCTH, HE BJIajieeT HEOOXO0AUMBIMHU
JUTSL 3TOTO HAaBBIKAMH U TIPUEMaMH.

HemoncTpupyeT (pparMeHTapHbIe 3HaHUS YIeOHOH JHTepaTyphl
10 IMCLMILINHE.

OueHka Mo AUCUUILIMHE BBICTABIISIOTCS 00yYaromeMycst ¢
y4ETOM pe3yJIbTaTOB TEKYIIEH 1 TPOMEKYTOUYHON aTTECTaIUH.
Komnerennunn Ha ypoBHE «OCTaTOYHBINY, 3aKPETUIEHHBIE 3a
JMCIUMTUIMHOM, He chOpPMHUPOBAHBIL.

5.3. OneHouHbIe cpeAcTBa (MaTepUabl) Ul TEKYIET0 KOHTPOJIS yCIIEBaeMOCTH,
IPOMEKYTOUYHOU aTTECTAIIMH 00YUYArOIINUXCS MO JUCIUTUTAHE

1.Haiitn Takue 3HAa4YeHUs IEPEMEHHBIX X, U X,, 4TOOBI

OTpaHUYECHUN

Texkymmii KOHTPOJIb

Ilpumepnulii 6apuanm KonmpoavHou padomst no meme 1:

IIpU  33JaHHOM CHCTEME

(A) dysaxmus f =2X, +3X, IpuHEMana MaKCHMalbHOE 3HAUCHUE, €CIH 3TO

Bo3MOXkHO. [loctpouts OJIP, pemuTs MeToqOoM mepedopa BEpLIMH; PEHIMTh, ONUpasCh Ha

T'paAuCHT




6X, — X, <36
(A) 7 9x, —8x, >-24,
3X, +4x, 212

X, =20, x,>0.

2.Haiitu Takue 3Hau€HUS NEPEMEHHBIX X, X,, X, , YTOOBl IPH 3aJaHHON CHCTEME OrpaHMYEHMI
(A) dynkuns  f =4x; +5%, +6X, > max (IpuHMMaNTa MAKCHMAaJIbHOE 3HAYEHHUE), ECIIH 3TO

BO3MOXXHO.
2X, +3X, +6X; < 240
(A) 2X, + X, +2X, <100
2X, +3X, +4x,; <80

X 20, x,20,%,>0.

PemuTh cnMmiaeKkCHBIM METOAOM.

3. Jlana 3agava nuHeitHOro nporpammupoBanus: Z =9y, +25y, — min
y, +9Yy, =4,
3y, +2y, 25,
y, =0, y, = 0.

CocraBuTh IBOMCTBCHHYIO 331a4y U PEIIHUTH €€, OIMPAsiCh HA CUMILICKC-METO/I.
Kax naspiBaercs ¢pynkuusa Z =9y, + 25y, ?

4. PetiuTh TPaHCHIOPTHYIO 33/1a4y, 3aJJaHHYIO TaOIHIIeld CTOUMOCTEN MepeBO30K:

B, B, B, B, B,
A 10 10 5 8 7
7 4 6 8 3 2
13 5 3 4 6 4
20 3 2 5 7 5

Tpebyetcs omnpenenuTh IUIaH MEPEBO30K TaK, YTOOBI BCE 3amachl OBUIM IEPEeBE3EHBI; BCe
noJrydaTesnu ObUIM YAOBJIETBOPEHBI, TPAHCHOPTHBIE PACX0Abl (CTOMMOCTH NepeB030K) ObLIu
MHUHUMAJbHBI,

MIPOBEPUTH, SIBIISIETCS JIM 3a/1a49a OTKPBITOM,

MPEJICTaBUTh 3a7a4y B TAOJIMYHOM BHJIE,

HanucaTh LEJIeBYI0 (PYHKIIHIO,

JIaTh OMpeJIeJIEHUE TIaHa MOCTABOK MIIU IJIaHa EPEBO30K,

MOCTPOUTH MEPBOHAYAIIbHBIH IJIaH NEPEBO30K,

pPElINTh 3a/1a4y METOJOM MOTEHIIMAJIOB, YKa3bIBas Ha KaXKJIOM LIare BEJIWYUMHY TPAHCHOPTHBIX
pacxoioB,

O0O0BSCHUTH, COTJIACHO KAKOMY KPUTEPHUIO MPOIIECC PEIISHUs 3aJa4i 3aKOHYEH, T.e. mouemMy Bol
OCTaHOBWJIMCH B IMOMCKAX JYYIIETO OOPHOTO PEIICHUS,

yKa3aTh CTOMMOCTb TPAHCHOPTHBIX pAacXOJOB JJid [EpBOHAYAIBHOIO IUIaHA W JJIA
OKOHYATEJIbHOTO.
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5. @upma BBITYCKAET PAJIUONPUEMHUKN TpeX pazauuHblx mogaenei: 4, B, C. Kaxnoe usnenue
yKa3aHHBIX MOJEJICH MPUHOCHUT I0X0/ B pa3zmepe 8, 15, 25 en., coorBercTBeHHO. Heobxoammo,
4yT00BI (ripMa BeITycKana 3a Heaenro He menee 100 mpuemuukoB moaenu A, 150 mogenu B u 75
monenn C. Kaxnas monenb XapakTepu3yercs OINpPE/IeICHHBIM BPEMEHEM, HEOOXOAMMBIM MJis
W3TOTOBJICHHS] COOTBETCTBYIOIIUX JI€TalIel, COOPKHU W3NS U €ro YIakoBKU. Tak, B 4aCTHOCTH,
B pacyere Ha 10 mpuemHUKOB Moaenu A TpeOyercs 3 9 i W3TOTOBJICHUS AcTalield, 4 4 Ha
coopky u 1 4 Ha ynakoBky. COOTBETCTBYIOIIME TOKa3aTelid B pacuere Ha 10 mpUEeMHHUKOB
mozaenu B pasubl 3,5, 5 u 1,5, a Ha 10 npuemnankoB moaemu C — 5, 8 u 3. B Teuenne Hemenu
dupMa MOXKET U3pacxoa0BaTh Ha MPOU3BOJCTBO AeTanei 150 yacos, Ha cOopky 200 yacoB u Ha
yrakoBKy 60 yacos.

CocraBuTh 3aja4y HAaXO0XKJIECHHSI ONTHUMAJIBHOTO MPOU3BOJCTBEHHOro riaHa. [IpuBectu ee k
KaHOHHUYECKOMY BHU]IY.

6. HccrienoBath Ha yCIOBHBINA AKCTPEMYM (YHKITUIO

2 2
f=X+y—-X -y npu yemosum X +Yy° =1,
HaprcoBarh Ha IIOCKOCTH JIMHHIO, KOTOPYIO 33/1a€T yPaBHEHHE CBSI3H, U HA3BaTh €e.

Ilpumepnutii 6apuanm KOHmMPOILHOU padomvl no meme 2.

1. PemuTh aHTarOHUCTUYECKYIO UTPY C MAaTPULIEH BBIMTPHILLIEH

-2 -1 1 -3

3 2 0 4

2 1 4

3 2 3
2. Nmeercs HaymoroBas HWHCIECKIHS A W HaJIOroIyaTenpluk B, s KOTOpOro Hajuor c
UCTUHHOTO Joxofa cocTaBisgeT N yclaoBHbIX eauHMIl. HamoroBas WHCHEKIUS MOXET He
KOHTPOJIUPOBATh HAJIOTOIUIATENbINKA - cTparerus A, WIA KOHTPOJIMPOBATH JOXOJ

HAJIOTOIJIATENbIINKA U
1) B3uMark ¢ Hero Hajor B pasmepe N C HCTHHHOTO J0XOJa, ©CIM HAJOr 3asBIICH U
COOTBETCTBYET ACHCTBUTEIHHOCTH,

2) B3UMaTh C HEro HAJOI C MCTHHHOTO JM0X0jJa W mtpad B pasmepe T , eClid JOXOJ yKa3aH
MEHBIIIE UCTUHHOTO, UJIH CKPBIT BOBCE.

HanorommatenpImk MOXKET 3asBUTHh JEHCTBHTENBHBIA HAlIOT - CTparterus A, WIN 3asBUThH
MEHBIINK J0XOJ ¥ 3aryiaTuTh MeHblmid Hamor C - crpaterust B,, wiam ckpbITh 10X01 M HE
IUIATUTh HAJIOT BooOwLIe - cTpaterus  B,. CyMma Hanora Ajs IiaTenbllKa €ro MPOUIpBIII, a
JJISL HaJIOTOBOU HWHCIICKINHN — BBIMT'PBII.

Hanorosasa HWHCIICKOWUA UMECT CTPATECTHUIO All HC KOHTPOJHUPOBATH HAJIOIOIIATCIIBIIINKA, UMECT
cTpareruio A,: KOHTPOJIMPOBATh HAJOTOIIATENBIINKA U B3UMATh C HEr0 HAJIOT C UCTUHHOTO
noxoza miroc mrpad B pazmepe T. TIpenctaBuTh TEOPETUKO-UTPOBYIO MOJIENb 331a4H.

3. UccnemoBarh Ha paBHOBecHe 1O HoIly B YHCTBIX W CMEIIAHHBIX CTPAaTETHAX W Ha
OIITUMAJIBHOCTH 110 HapeTo B UHUCTBIX CTPATCIUAX
(30, 33) (20, 3)

(20, 7) (a5, 17))
4. IIpoBepuTh, €CTh JIM JOMUHUPOBAHHUE CTPATETH JIJIs1 OMMaTPUILIBI
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B, B, B,

A3 (61 G2
A, (7,2) (L5) (41

Al @4 (51 (6.3
A4 (81 6) (11 2) (611)
H YKa3aTb PaBHOBCCUA 110 HBH_Iy B YHUCTBIX CTPATCTUAX.

IlpumepHnulit apuanm KoHmMpoOabHOU padomsl no meme 3:

1.Omnucath oHATHE pa3pe3a Ha Tpade U ero MPOITYCKHOHN CIIOCOOHOCTH, aITOPUTMA HAXOKICHUS
MaKCHUMaJbHOTO TMOTOKa. llpuBecTH penieHue NPaKTUYECKOH 3aaddl Uil  MOCTPOCHHS
MaKCHMaJIbHOTO IMOTOKA B CETH.

2.Ha mpuiiaraeMoM pUCyHKE NpEACTaBICHA CXeMa JOPOT MEXIy MyHKTaMH, IpHYeM Ha pedpax
CETH yKa3aHbl CTOMMOCTH IPOEe3/ia MEXKIY ABYMS IMYHKTaMU. YKa3aTh CaMyl 3KOHOMUYHYIO 1O
CTOMMOCTH CXEMY IEpEBO30K TaK, YTOOBI MOXKHO OBUIO MPOEXaTh U3 JIOOro MyHKTa B JIFOOOH
npyroi myHKT. PaccmarpuBas cxemy kak rpad, pedpa KOTOpOro UMEIOT Beca, IPUBEACHHbBIE Ha
PHUCYHKE, IIOCTPOUTH MHHUMAJIBHOE OCTOBHOE JIEPEBO 3TOTO rpada.

3. IlocTpouTh KpaTyalMii myTh OT y371a 1 10 BCeX OCTalbHBIX y3JI0B CETH, IPUBEACHHON Ha
IIPWJIaraéMOM PHUCYHKE, YUUTBIBAsl, YTO ABUIaThCSA MOKHO TOJBKO B HAIllPABJICHUU CTPEJIKH, U Ha
KaKIO0U Ayre yKka3aHa ee AjuHa (anroputm JlelkcTpsl).

4. HaiiTu MakcuManbHbIN IOTOK B CETH, IPUBEJCHHON Ha MPUIaraéMoM PUCYHKE OT UCTOYHUKA
(yzen 1) x cToky (y3en 4).

Ilpumepnbolii 6apuanm oomauineli KOHMPOAbLHOU padomul no meme 4:

1.ITapukmaxepckasi B Jr000i MOMEHT MOKET 00CITyKUBAaTh TOJIBKO OJHOTO KJIMEHTA.

HNmeeTtcs Taxoke TpU MECTa IJIA OXUAAOIINX KIIMCHTOB, T.C. B HapHKMaXCpCKOfI OIHOBPECMCHHO
MOTYT HaXOIUThcs He Oonee 4 yenoBek. KIMEeHTh TPUXOIAT B COOTBETCTBHU C pacIipeeIeHuEM
[TyaccoHa co cpeHUM 3HaueHHEeM 4 YelloBeKa B 4ac. Bpemst oOCiyXHBaHHS paclpesielieHo o
OKCIIOHEHIIMATBHOMY 3aKOHY C Mar. oxujgaHueMm 15 wmwmH. Omnpenenute BepOSTHOCTH
YCTAaHOBUBIICTOCA PEIKUMA, OKUIACMOC YHUCJIO KIMCHTOB HapHKMaXCpCKOﬁ, BCPOATHOCTH TOTO,
4TO KJIMEHT YHJET, IIOCKOJIBKY BCE MECTa 3aHSTHI.

2.1meercss MacTepckas IO KpPYIJIOCYTOUHOMY JIETKOMY PEMOHTY aBTOMOOWJIEH C OJHUM
pabounm mectoM. Ha ocMoTp 1 HeGombIION peMOHT yXoauT B cpeaneM 30 munyT. Kak npaBuio
B JICHb IIpHe3kaeT 36 aBromanvH. [10Tok 3asBoK U oOcmykuBaHus- mpocteimme. Eciu macrep-
ciecaphb 3aHST, TO BHOBb IIPUEXaBIllasi MAllIMHA Ye3KaeT, HE OKUIAET.

1) BerauciuTh BEPOSTHOCTH COCTOSIHUM M XapaKTEPUCTHKU oOcCiykuBaHus. 2) Pemmuth Ty ke
3a/auy, €ciii OJHOBPEMEHHO paboraer 4 macrtepa. 3) BBIYMCINTH KOJWYECTBO MacTEpOB,
HE00X0IMMOe JJIsl TOT0, YTOOBI MPOITyCKHAst CHOCOOHOCTh MacTepcKoil Oblia Obl He MeHee 0,9.

3. TloTok MammMH SBISETCS MPOCTEUIIUM MOTOKOM C TIOTHOCTH A . IIpoxoxwuii «romocyer»,
YTOOBl OCTAHOBUTH TMEPBYIO MOMABIIYIOCS MAlIMHy (MIPEANOIaraeTcs, YTO BOJUTENh MAIIUHBI,
BU/JIS TOJIOCYIOIIETO MPOXO0KEro, OCTAHABIMBAETCSA M MOJOUPAET €ro) U Yepe3 CiiydyailHoe Bpems
T oH cagutcs B MamuHy. BeImucath 3aK0H pacipeeNieHus | , ero MaTeMaTH4eCcKoe OKUIaHUE U
JTUCTIEPCHIO.
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4. B o6mactm N xkaxaple 20 MUHYT pokpaercs peOeHOK. BwumcnuTh: a) mokasarelnb
POXIAEMOCTH, T.€. CpeJHEe KOJIWYECTBO POJAMBLIMXCS B Tof, 0) BEPOSTHOCTh TOTrO, YTO B
TE€YEHHE OJJHUX CYTOK HE MOSIBUTCS Ha CBET HU OJMUH peOCHOK, B) €CIIM 3a MOCJeAHNEe 2 Jaca Ha
CBET MOSIBIIIUCH 34 peOeHKa, BHIYMCIUTH BEPOSTHOCTh TOTO, YTO K KOHIly 3-€ro 4aca YuCiIo
POIMBIIMXCSA JIeTel OyieT paBHO 54.

5. Ha cknane nHaxomutcs 80 AIMKOB aBTO3amyacTed, KOTOpbIE M3BIMAIOTCS COIJIACHO
ITyaccoHOBCKOMY 3aKOHY B CPEAHEM S SIILIUKOB B I€Hb. BBIUMCIUTE BEPOATHOCTh TOTO, UTO a) 32
2 nHst co ckiazaa 3a6epyT 10 suuKoB, 6) K KOHILy U€TBEpTOro AHs Ha CKJIae He OyleT HU OJTHOTO
AIUKA, B) BBIYMCIUTD CPEHEE YUCIIO BOCTPEOOBAHHBIX SLIMKOB B TEUEHUE 4-X JHEM.

HpOMe)KyTO‘lHaﬂ arrecranmud

Ilpumepnvie eapuarnmol umMoz2060it KOHMPOIALHOU PAdOMbL:
Bapuanm 1

1. Haiitu Takue 3HaueHUs IEPEMEHHBIX X, X, , 4TOOBI IIPH 33JaHHOH CHCTEME OrpaHUYCHUN

(A) dynkuus F = X, + X, npuHIMaIa 3KCTpeMaIbHOE 3HAYCHHE, €CIIH ATO BO3MOXKHO. Pemmnth ee
1o rwiany: nocrpouts OJIP, pemmts MeTo0M nepebopa BepIIvH, BEIYUCIUTH TPAIHEHT IIEJIEBOM
q)yHKI_II/II/I U pCHINTD 3a4a4y, OIMUpasACh HA I'PAJUCHT, COCTAaBUTDH CI/IMHJ’ICKC-Ta6JII/II_[y.

X, + X, 23,
(A) 3%, +X, =5,

X, =0, X, = 0.

2. CocTaBuTh 3ajauy, JBOMCTBEHHYIO JaHHOU 3aJaue.
HaiiTu Takue 3HaueHMs HIEPEMEHHBIX X, X,, X5, YTOOBI IpPU 33JaHHON CHCTEME OrpaHUYEHHI

(A) ¢yskmua F =X, +2X, + X; — Min (IpUHEAMana MHHUMaIbHOE 3HAUCHHUE), €CIHM 3TO
BO3MOKHO.

X, +2X, +2X, =26
(A) X, —2X, =Xy £ =2,
2X, — X, + X322

X 20, x,>20,%,>0.

3. grad F(x;,X,)=(5—-4). BoccTanOBUTh THHEHHYIO NEJEBYI0 (PYHKIHNIO, HMEIOIIYIO 3TOT
TPaJIMCHT.

4. ®dupma BbIMYCKAaEeT paAUONPUEMHUKH TpeX pasinuHblx moneneu: A, B, C. Kaxnoe uznenue
yKa3aHHBIX MOJEJIel MTPUHOCHUT M0X07 B pa3mepe 8, 15, 25 en., coorBercTBeHHO. Heobxoammo,
4yT0OBI (ripMa BhITyckana 3a Hezxemo He MeHee 100 mpuemHukoB Mojenu A, 150 mogenu B u 75
mozaenmu C. Kaxmas mMonmens XapakTepU3yeTCs OINpPEACIICHHBIM BPEMEHEM, HEOOXOMMMBIM JIJIst
U3TOTOBJICHHUSI COOTBETCTBYIOIIMX JleTanel, COOpPKU HU3JIeNUs U €ro yNnakoBKU. Tak, B 4aCTHOCTH,
B pacuere Ha 10 mpuemMHHKOB Mozenu 4 Tpedyercs 3 9 s M3TOTOBJIECHUS JeTanei, 4 4 Ha
coopky u 1 u Ha ynakoBky. COOTBETCTBYIOIIME MOKa3aTeau B pacuere Ha 10 NMpHEeMHUKOB
moxaenu B pasubl 3,5, 5 u 1,5, a Ha 10 npuemnankoB mogemu C — 5, 8 u 3. B Teduenue Henmenu
dupMa MOKET U3pacxoJ0BaTh Ha MPOU3BOJCTBO JeTaneit 150 yacos, Ha coopky 200 yacoB u Ha
ynakoBky 60 4acos.
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CocTaBuTh 3a7auy HaXOXKJIEHHUS ONTHMAJIBHOIO IMPOU3BOJCTBEHHOro miaHa. [IpuBectn ee k
KaHOHMYECKOMY BH]TY.

of of
5. BeuMcIuTh YacTHBIE MPOU3BOIHBIE IEPBOTO — , 5 Y BTOPOTO MOpsJIKa
X

of

2 2 2 8f
L df(x,y)=d1f(x,y)=&dx+5dy

ax 2 i) axay i) ay 2 1
U BTOpOil muddepenman GyHKUNH, IEPEUNCICHHBIX HIDKE, a TAK)KEe COCTABUTh MAaTPUILY IO
o°f  o°f
ox*>  ox
H=H(xy)= % _ 2 2_7y_

obpasiry: o2F  atf | M byuxun T (X,y)=x"-y+0,5y° -7y —-12X.
oxoy  oy?

Bapuanm 2

1. UccnenoBarh Ha yCIOBHBIM AKCTPEMYM, BBINKCHIBAS (yHKIUIO JlarpaHka M OKalMIIEHHYIO
Mmatpuny ['ecce, cienyronryro ynkuuo U = x° + X2y + y2 +X+Y

npu ycnopun XY —2X+Yy =2,
2. Haiitu Takue 3Ha4eHHs IEPEMEHHBIX X;, X,, X5, YTOOBI IIPH 3aJlaHHOM CUCTEME OrpaHUYEHUIl

(A) dysxus f =4x, +5X, + 6X; — max (mpuHIUMana MaKCUMaJlbHOE 3HA4YEHHE), €CIU 3TO

BO3MOXXHO.
2%, +3X, +6X; < 240
(A) 2%, + X, +2X; <100
2%, +3X, +4x; <80

X, 20, X, >0,X;20. Pemurs CUMIUIEKCHBIM METOJIOM.

3. Haiitu Takue 3HaAYCHUS NEPEMCHHBIX X, u X5, YTOOBI npu 3aJJaHHONl CHCTEME

orpanndennit  (A) ¢ynknus f =2x +3X,IpuHEMaNTa MakCUMAIbHOE 3HAYECHHE, €CIU 3TO

Bo3MOXkHO. [loctpouts O/IP, pemmuTs MeTogOoM mepebopa BEpIIMH BBIYUCIUTH T'PATUEHT
1eneBoi (YHKIUU U PElIUTh, ONUPAsCh Ha MOHSATHE TPaIUEHTA.

6X, — X, <36
(A) 7 9x, —8x, >-24,
3X, +4x, 212

X, =20, x,>0.

4. CocTaBUTh U PEIINTH IBOMCTBEHHYIO 33J1a4y U JaTh PEIICHUE UCXOIHOU 3a/1auu
f =X, + X, +3X; = Min (mprHUMana MaKCUMaJIbHOE 3HAYECHHE), €CIH 3TO BO3ZMOXKHO.

2X, + X, +2X; 24
(A) X, +X, =X, 23
X, +2X; 21



14

X, 20, x,2>0,x;=0.

5. Pemuth TpaHCTIOPTHYIO 3a/1a4y, 3aJaHHYIO TAOJIUIIEH CTOMMOCTEH TIEPEBO30K:

B, B, B, B, B,
A 10 10 5 8 7
7 4 6 8 3 2
13 5 3 4 6 4
20 3 2 5 7 5

TpeGyercs ompenenuTh IUJIaH TMEPEBO30K TakK, YTOOBI BCe 3amachl OBLIM IEPEBE3EHBI; BCE
noJrydateii ObUIM YAOBICTBOPEHBI, TPAHCHOPTHBIE PACX0AbI (CTOMMOCTH MEPEeBO30K) ObLIU
MHMHHMAJbHBI,

MIPOBEPUTD, SIBJISICTCS JIM 3a/1a4a OTKPBITOH,

MPEJICTaBUTh 3a]]a4y B TaAOJIMYHOM BUJIE,

HAIUCaTh [EJCBYI0 (PYHKIIHIO,

JaTh OIpeieJIeHHE IJIaHa MOCTaBOK UJIH IJIaHa TEPEBO30K,

MOCTPOUTH MEPBOHAYAIIBHBIN TIJIaH MEPEBO30K,

pElINTh 33/1a4y METOAOM MOTEHIIMAJIOB, YKa3bIBas HA KaKJOM IIare BEITUYMHY TPAHCIIOPTHBIX
pacxooB,

O0BSACHUTH, COTJIACHO KAKOMY KPUTEPHUIO MPOLIECC PELICHHs 3a7aud 3aKOHYEH, T.e. mouemy Bbl
OCTaHOBWJIKMCH B TIOMCKAX JIYYIIIETO ONMIOPHOTO PEHICHUS,

yKa3aTb CTOMMOCTb TPAHCIOPTHBIX PACXOJOB JUIsl [EPBOHAYAIBHOIO TIUJIaHA W JJis
OKOHYATEJIbHOTO.

6. [lana 3agaya jmHeiHoro nmporpammupoBanus: Z =9y, +25y, — min
y, +5Yy, > 4,
3y, +2y, 25,
y, 20, y, = 0.

CocCTaBUTh JIBOWCTBEHHYIO 33/1a9y U PEIIUTh €€, OMUPAsCh Ha CHMILICKC-METO/I.
Kak HaseiBaercs gpynkius f =9y, +25y,?

7. HccnenoBaTth Ha BBIITYKJIOCTD.

 f(X,y,2) =5x* +18y* +10z% — 2xz +18yz +12xy
6. YueOHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecnieuyeHrue TUCIHILINHBI

6.1. Cnucok UCTOYHHKOB M JINTEPATYpPhI

Jlureparypa

OcHosHas

1. Bentuens E. C. HccnenmoBanue omepaumid: 3a1aud, NPUHLIMIBL, MeTooJorHs: [y4eO.
nocobue st cryaeHToB BTy30B] / E. C. Benruens. - Uzn. 4-e, crep. - M.: Beicmr. mk., 2007. -
206 c.

2. MareMaTHUeCKHEe METOJbI M MOJEIH HCCIEIOBAaHHS OINEpaluii: YYeOHWK s CTYISHTOB
By30B/ [Konemaes B. A. u ap.]; mox pea. B. A. Konemaesa. - M.: FOHUTH, 2008. - 591 c.

3. AneckepoB ®. T. bunapubpie oTHOmIEHHs, Tpadbl W KOJUICKTHBHBIC pEIICHUS: y4eOHOE
nocodue INisg CTYACHTOB, OOYYArOIIMXCS IO HampaBieHusM "DkoHoMuka", "MeHemxkmeHT",
"busnec-undopmaruka", "I'ocy1apcTBeHHOE U MyHUIIMIIAIIbHOE yIpaBiieHUue" U CHEeUalbHOCTH
"Jloructuka" / ®@. T. Aneckepos, J. JI. Xabuna, JI. A. llIBapu. - U3n. 2-e, nepepad. u jgom. -
Mocksa : dusmaraut, 2017. - 341 c.
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Hononnumenvras

1. ukun E. B. Maremaruuyeckue MeTOAbl U MOJAEIM B YIpPaBICHUU :@ yued. mocobue ams
CTyAEHTOB ynp. crenuansHocteil By30B / E. B. Ilukun, A. I'. Uxaprumsuinu ; MI'Y um. M.B.
JlomonocoBa. - [3-¢ u3a.]. - M. : Jleno, 2004. - 437 c. : puc., Taba. - (Kmaccuueckwuii
YHUBEPCUTETCKUI yueOHUK). - Ha tuT. 1. 1 o6u1. Taxke: MI'Y um. M.B. Jlomonocosa 250 ner. -
ISBN 5-7749-0374-5 : 211. + 2002,2000

6.2. Ilepeuenpb pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHHUKAITMOHHOM ceTn «IHTepHEeT»
1. DnexTpoHHast OHOIMOTEKA IS BY30B M CCy30B.- Pexxum noctyma: biblio-online.ru

2. Ilepeyenp coBpeMeHHBIX npodeccnoHanbHbix 0a3 manHbix (BJl) u wuHOpManuoHHO-
crpaBouHbIX cucteM (MCC)

Ner/it HaumeHnoBanue

1 MesxnyHapoanbie pedepatuBHble HaykoMmeTpuueckue bJl, nocTymHble B pamkax
HaMOHAILHOM noanucku B 2019 1.

Web of Science

Scopus

3 KommnbrorepHsie cripaBOYHBIE IPABOBHIE CUCTEMBI
Koncynsrant [lmoc,
I"apant

7. MaTepuaJIbHO-TEXHHUYECKOe 00ecreueHne T CIHTIITHHbI

Jliis MaTepuaabHO-TEXHUUYECKOI0 00eCcTIeYeHNs AUCHUIUINHBI HEOOXOAUMBI:
e yyeOHas ayuTOpHs,

® JI0CKa,
® TIPOEKTOp (CTallMOHAPHBIN UK TIEPEHOCHOH),
® KOMITBIOTEP WJIK HOYTOYK,
e nporpammuHoe obecrieuenue (I10).
Ilepeyenn nporpammuoro odecnevyenus (ITO)
Neri/ Hammenosanwue 110 [Ipousogurens | CrocoO pacmpocTpaHeHuUs
II

1 Microsoft Office 2010 Pro Microsoft JMLIEH3HOHHOE

2 Windows XP /Windows 7 / Windows 10 | Microsoft JIMIICH3UOHHO®

3 Kaspersky Endpoint Security Kaspersky JIMIIEH3UOHHOE

8. Obecneyenne 00pa3oBaTeIbHOIO NMpoLeECcca VIS JIUL C OTPAHUYCHHBIMH
BO3MOKHOCTAMMU 3/10POBbA U UHBAJIUAOB

B xone peanuzanmu AUCITUTUTHHBI HCTIOIB3YIOTCS CIASAYIOMINE JOTIOTHUTEIBHBIC METO/IbI
00y4YeHHsI, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTalluyd O0ydYaronuuxcs B
3aBUCUMOCTH OT UX UHIAUBUIYATBHBIX OCOOCHHOCTEH:

® JUIS CIENBIX U CTa00BUISIINX:

- JeKnuu O(OPMIIOTCS B BHJE AJIEKTPOHHOTO JIOKYMEHTa, IOCTYIMHOTO C TOMOIIBIO
KOMITBIOTEPA CO CIICIHATU3NPOBAHHBIM IIPOTPAMMHBIM 00eCTICUeHHEM;

- THChbMEHHBIC 3a/IaHUs BBINOJHSIOTCS HA KOMIIBIOTEPE CO CHEHUATU3HUPOBAHHBIM
MporpaMMHBIM 06ecnequI/IeM, WK MOT'YT OBITH 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIMBUyaTbHOE paBHOMEpHOE ocBemleHue He MeHee 300 mokc;
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- JUIs BBIIOJHEHUS 3aJaHMs NP HEOOXOJMMOCTH MPENOCTABISIETCA YBEINYHMBAIOLIEE
YCTPOHCTBO; BO3MOXHO TaK)K€ MCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUUBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3a7JaHNUs O(POPMIIIOTCS YBEIMYEHHBIM HIPUPTOM;

- 9K3aMeH M 3a4€T MPOBOAATCS B YCTHOU (hOpMe MM BBITIOJIHSIOTCS B MMCbMEHHOM (popme Ha
KOMIIBIOTEPE.

® Ui IIYyXHUX U cIa00CTbIIIAIHX:

- JleKuud Oo(QOpMIISIIOTCA B BMJE 3JIEKTPOHHOIO JOKYMEHTa, MO0 NpefoCTaBIIseTCs
3BYKOYCWJIMBAIOIIAs alaparypa UHAUBUAYAIbHOIO II0Jb30BaHUS;

- IUCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS HA KOMIIBIOTEPE B IMCbMEHHOM (hopme;

- 9K3aMeH M 3auéT MNPOBOAATCA B NHCBMEHHOW (opMe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

e JUIsl JIUL C HAPYIIEHUSIMHU OMIOPHO-/IBUTATEIBHOTO allnapara:

- JeKIuu O(OPMISIIOTCS B BHJE AJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C IOMOIIBIO
KOMIIbIOTEPA CO CHELMATM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIIeUeHHEM;

- THUCbMEHHbIE 3a/laHusl BBIIIOJIHAIOTCSI Ha KOMIIBIOTEpE CO CHEIHaIN3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIEYCHUEM;

- 9K3aMeH M 3a4€T MPOBOISATCS B yCTHOW (hOpMeE HITM BBIMTOJTHSIOTCS B MMCBMEHHOM (popme Ha
KOMITBIOTEPE.

[Ipu HEOOXOIMMOCTH NpPERyCMaTPUBACTCS YBEIMUEHUE BPEMEHHU ISl TOATOTOBKU OTBETA.

IIponienypa  mpoBeAeHHs  NPOMEXYTOUHOM — arTectauuu Uil  OOy4aroIuxcs
YCTaHABIMBACTCS C YYETOM UX HMHIUBHIYaJbHBIX IICUXO(PH3MUECKUX OCOOEHHOCTEH.
[TpomexyTouHast aTTecTalysi MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Ipu nmpoBeneHun npoueaypbl OLEHUBAHMS PE3YIbTaTOB OOydEHUs IpPELyCMaTpUBaeTCs
UCIIOJIb30BAaHUE TEXHUYECKUX CpEICTB, HEOOXOAMMBIX B CBSI3U C HMHIMBUAYaJIbHBIMU
0COOCHHOCTSAMHU O0YYarOIIUXCSA. DTU CPEACTBA MOTYT OBITh MPEIOCTABICHBI YHUBEPCHUTETOM,
WJIA MOTYT MCII0JIb30BaThCsl COOCTBEHHBIE TEXHUYECKUE CPECTBA.

[IpoBenenne mpoueaypbl OLEHUBAHUS  pe3yabTaToB  OOy4yeHHUsS  JIOMYCKAaeTcs C
UCTIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00Pa30BaTeIbHbBIX TEXHOIOTUH.

ObecnieunBaeTcst 10CcTyn K MH(GOPMALMOHHBIM M OHOIMOrpaduueckuM pecypcam B CETH
WutepHer Ui Kaxjaoro oOydaromierocs B ¢opmax, aJalTUPOBAaHHBIX K OTPAaHUYEHHUSM HUX
3/10pOBbS U BOCTIPUATHUS HHPOPMAIUH:

®  JUIS CIEINBIX U CIIA00BUISIINX

- B IEYaTHON (pOopMe yBETMUEHHBIM HIPUPTOM;
- B (hopme 31eKTPOHHOTO IOKYMEHTA;

- B hopMme aynuodaiina.

e Ui TIIYXMX M CIa0OCHbIIAIINX:

- B Ie4aTHoM (opme;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.

e Ui 00yYaroIuXcs ¢ HAPYLUIEHUSMHU ONOPHO-ABUraTeIbHOIO anmapara:
- B Ie4aTtHoO# (opme;

- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B hopme ayauodaiina.

VYyeOHble ayAUTOPUH I BCEX BUAOB KOHTAKTHOW M CaMOCTOSITEIbHON paboThl, HayyHas
O0uOIMoTEeKa W MHBIE MOMEUIEHUS JJs O0yuYeHHUsl OCHAIIEHbl CHEIHalbHBIM 00OPYJIOBaHHEM U
y4eOHBIMH MECTaMHU C TEXHUYECKHUMHU CPEICTBAMU OOYUCHHUS:

® IS CJICTIBIX U CIA0OBUISIIUX:

- YCTPOWCTBOM JJIsl CKaHUpOBaHus U uTeHus ¢ kamepoit SARA CE;

- mucruieeM bpaitng PAC Mate 20;

- npuHTepoM bpaiinsg EmBraille ViewPlus;

® I TUIYXUX U CTA0O0CTBIMIANTINX:

- aBTOMATHU3MPOBAHHBIM pPAa0OYMM MECTOM JJisl JIIOJeH C HapylleHHeM ciyXa u

CIa00CITBIIAIINX
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- aKyCTHUYECKHUI YCUIINTENb U KOJIOHKH;
e IS O0YYaIOUIMXCS C HAPYIICHUSIMU OTIOPHO-/ABUTaTEILHOTO anrmapara:
- IepeIBKHBIMHU, PETYJINPYEMbIMH 3proHoMuueckumu napramu CU-1,;
- KOMIIBIOTEPHON TEXHUKON CO CIIEHUAIBHBIM TPOrPAMMHBIM 00€CIICUCHHEM.

9. MeToau4ecKkne MaTepuaJibl
9.1. [Inansl IPaKTUYECKUX 3aHATUN

Tema 1. Pemenue mnpocreiimux 3agay JMHEHHOr0 NPOrPAMMHMPOBAHUSA M MOUCKH
IKCTPEMYMOB (PyHKIHIA.

dopma npoBeneHUs] — pelleHUe TUIOBBIX 3a7ay JUlsl 3aKpeIuleHus U (GOPMHUPOBAHUS 3HAHMM,
YMEHUH, HaBBIKOB, 00CYX/IEHUE TEOPETUYECKIX BOIIPOCOB.

Bonpocwt ons oocyscoenus:

[TpriMepnl TUNIOBBIX MMPAKTUYECKUX 3a]ay, MPUBOASIINX K MaTeMaTHUYECKON MOCTaHOBKE 3ajauu
MaTeMaTHYecKoro (JMHEHHOro) HMpOrpaMMHUpPOBAHUS: 3aJaya O JHUeTe, 3ajada ONTHUMM3ALUU
NPOM3BOJICTBA TIPU OTPaHUYEHUSX Ha pecypchl. I[lpumMepsl Tpaduueckoro pemeHus 3amgad
JUHEHHOro (MaTeMaTHYecKOro) MpOrpaMMHpOBAHMS B Cllyyae JABYX NepeMeHHBIX. [lonsTue
BBIIYKJIOTO MHO)KecTBa. CBOMCTBa pellleHui 3aiauu JuHEHHoro mnporpamMmuposanus (3JIII)-
cBsA3b onopHoro peutenust 3JII1 u yriaoBbIX TOUEK MHOTOIPaHHUKA PELLIEHUH.

Ipumepusie 3a0auu 011 pewieHus 8 ayoumopuu:

| Tun 3aga4 (mpumepsl):

1.Haiitu Takue 3HAYEHHs IEPEMEHHBIX X, U X,, 4roOBbl  IpH 3aJaHHOH cHCTeME

orpannyeHuil  (A) ¢yHkuus Z = X, +4X, IpUHAMana MaKCUMalbHOE 3HAYeHHE, €CIH 3TO

BO3MOXHO.
[Toctpouts O/IP, pemnts 3a1a4y.
—4x, +x,<4
X, +X, <5
(A) 1 2

—X, +2X, <2
3X, +4x, 212

X, =20, x,>0.

2. Halitm Takue 3HaYeHHS MEPEMCHHBIX X, u X5, YTOOBI npu 3aJJaHHONl CHCTEME

orpannyeHuil  (A) ¢dyHkuus Z = 2X, + 3X, IpUHAMala MaKCHMMAaJIbHOE 3HA4Y€HHE, €CIU 3TO

BO3MOKHO. ITocTpouts OlP, pemuTh METOZIOM nepebopa BEPILNH,
BBIUMCIIUTH IPAIUEHT 1I€JIE€BON (PYHKIIMU U PELINTh, ONUPAsACh HA TPAJUEHT
6Xx, —X, <36

(A) 9x, —8x, > -24,
3X, +4x, 212

X, 20, x,=>0.

3. Haiitn Takue 3HaueHMs] NEPEMEHHBIX X, X,,X3,X,, X5, 4TOOBI IpH 3aJaHHON cUCTEMe
orpanuueHnit (A) ¢ynkua Z =X, —X, — X3 +3X, —2X; — Max (mpuHUMana MaKCHUMalbHOE

3HA4YE€HHE), €CIU 3TO BO3MOXKHO.
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X, + X, —=3X, +4%, =11
(A) X, + X3 +3X, +6X; =33 :
— 2%, —2X, + X3 +10x, —=5%; =2

X, 20, x,>20,%x,20, x,>20,x,=0.

Pemnth CHUMIIEKCHBIM METOJOM, MOXKHO JOMOJHHUTENBHO YKa3aThb TIpaduuecKkoe pellieHue
(OTHOCUTENBHO TIEPEMEHHBIX X, , X5 )
4. UccnenoBath Ha 0€3yCIIOBHBIH JTOKAJIBHBIN 3KCTPEMYM
f(x,y)=x"-y+0,5y>* -7y —-12x
KoumponwHuie gonpocuwi:
1. Yro Takoe
1) uenesast pyHKIMA?
2) ONTUMAJTBHBIH TUIaH?
3) o0nacTh JOMYyCTUMBIX pElICHUI?
2. Omnncatp Ha MPUMEPE CUMILIEKCHBIA METOJI peIIeHUs 3a/1a4 JIMHEHHOTO MPOrpaMMHUPOBAHHUS.
3. 3amaTh ABOWCTBEHHYIO 3aJ1a4y JIMHEHHOTO MPOTPAMMUPOBAHHSL.
4.0011e npaBuia NOCTPOEHUS IBOMCTBEHHBIX 3a/1a4.
5.I1epBas u BTOpas TeopemMa JBONCTBEHHOCTH, UX S3KOHOMUYECKHI CMBICIL.
6. Pemenue 3amaun JTUHEWHOTO MPOTPAMMHUPOBAHUS T€OMETPHUECKH U CUMIUIEKC-METOAOM. 7.
[TocTpoeHue ABOMCTBEHHBIX 3a]1a4.
8. Pemenne TpaHCHIOPTHO 3a7a4u METOAOM MOTEHIMAIOB. CBeeHNEe HE3aMKHYTBIX MOJIENEH K
3aMKHYTBIM.
Il Tun 3aga4u (mpumepsl):
1. Haiitu Takue 3HAa4YeHHs NEPEMEHHBIX  X;,X,, X3, X,,Xs, YTOOBI IpPHU 3aJaHHOW cHCTEME
orpanndeHnit (A) ¢ynkmusa =X —X, —X; +3X, —2X, — Max (mpuHUMana MaKCHMaIbHOE

3Ha‘leHI/Ie), €CJIM 3TO BO3MOXKHO.

X + X, —3X, +4x, =11
(A) X, + X3 +3X, +6X; =33 ,
— 2%, — 2X, + X; +10x, —=5%; =2

X 20, x,20,x,>0, x,20,%,>0.

PemmmTh CUMILIEKCHBIM METOHO0M, JOIMOJIHUTCIIBHO YKA3aTh rpacbnqecxoe peuieHuce
(OTHOCI/ITGHBHO INEPEMCHHBIX X4, X5 )

2. Jlana ocHOBHas 3aj1a4a JIMHEHHOTO porpaMMupoBanus: Z = 2X, +3X, —> max
X, —3X, <6,
—2X, + X, <4,
X, =0, X, > 0.

CocTaBuTh IBONCTBEHHYIO 33/1a4y U PEUIUTh 00€ 3TH 3a1auu (rpadudeckn).
Pemienue TpaHCOPTHOM 3a1a4l METOIOM MOTEHIMATIOB

Il T 3amay (mpumeps!):
1. TpancnopTHas 3aaaya.
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Heobxogmmo mepeBe3Tu 3amachkl npoayknuu B konmmdectBe 90,100, 90 enunMI] cO CKIIamoB

A, A, A, COOTBETCTBEHHO, K morpeburensm B, B,, B;, B,, mnpuuem Hyx)ab

notpedureneit cocrapistor 70, 60, 80, 70 equHUIL COOTBETCTBEHHO.
CTOMMOCTH TIEPEBO30K TAKOBBI:
or Ax 1) B, pasnal; 2) kB, paBna5; 3)x B, paBua6; 4)k B, pasHal;

or A, k 1) B, pasna4; 2) kB, pasmal 3)k B, pasna3; 4)k B, pasna4,

or A,k 1) B, paBna3; 2) xB, paBna3; 3)k B, paBnHa5; 4)k B, paBna4.

Tpebyerca ompenenuTh IUIaH TEPEBO30K TaK, YTOOBI BCE 3amachl OBLIM IEPEBE3CHBI, BCE
noJty4yaTesii ObUTH YJIOBJIECTBOPEHBI; TPAHCHOPTHbIE PAcXoibl (CTOUMOCTH MEPEBO30K) ObLIN
MHHHMAJIbHBI.

[TpoBepuTh, SBISCTCS JIM 3aa9a OTKPHITON

MPEJICTAaBUTH 337]a9y B TAOJMYHOM BHJIC

HAIUCaTh LIETEBYIO (PYHKIIHIO

JIaTh OTpeJIeJICHUE TIaHa MOCTABOK WIIU TIJIaHa TIEPEBO30K

MOCTPOUTH MEPBOHAYAIIBHBII IJIaH MEPEBO30K METOJIOM «CEBEPO-3aMaHOrOy» yIiia

pEeIIMTh 3a7ady METOJOM TOTEHIIMAIOB, YKa3blBas HA KAXKJOM Iare BEJIWYNHY TPAHCIIOPTHBIX
pacxo0B

0OBSICHUTBH, COTJIACHO KAKOMY KPUTEPHUIO MPOIECC PEIICHUS 3aa41 3aKOHYECH,

T.€. Mo4eMy Bbl OCTAaHOBUIIUCH B OMCKAX JIYYIIETO OMOPHOTO PELIeHUS,

yKa3aTb CTOMMOCTh TPAHCIIOPTHBIX pPACXOJOB JUIsi [EPBOHAYAIBHOTO IUIAaHA © IS
OKOHYATEJIBHOIO.

2. TpancnopTHas 3a7a4a OTHOCUTEILHO BPEMEHH TEPEBO30K.

Yerblpe mOCTaBUIMKA C Tpy3oM cooTBeTcTBeHHO B 550, 250, 300, 100 emunun moryt
00eCnevnTh YeThIPEeX MOTPeOUTENCH, KOTOPHIM HEOOXOIUMBI IOCTABKH COOTBETCTBEHHO

B konnuectBe 400, 200, 150 u 450 equuun rpy30B.

1 7 3 2
Marpuiia BpeMeH epeBo30K TaKoBa: 6981
2 3 2 7
1 2 41

Haiitn MuHMManbsHOE BpeMs Ha IEPEBO3KY IPY30B.

Tema 2. MaTpu4HbIe UTPBI, YUCTHIE H CMEIIAHHbIE CTPATETUH.

dopma mpoBeneHNsT — pelIeHHe THUIOBBIX 3ajad Ul 3aKperuieHus U (opMHpOBaHMS 3HAHHH,
YMEHHIA, HABBIKOB, 00CYXK/ICHHE TEOPETUICCKUX BOIIPOCOB.

Ipumepusie 3a0auu 011 pewieHus 8 ayOumopuu:

| Tim 3a1a9 (IpUMEpHI):

1. MccnenoBars MaTpHIIbl BRIUTPHIICH Ha

a) HaJIM4Ke CeJI0OBOM TOUKH ISl aHTarOHUCTUYECKON UTPBI
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5 9 1 2 4 0 3 8 5 0 3 -1 2 -1 2
5 3 6 6 4 6 -1 4 5 3 4 -1
2 1 1
4 3 -1 4 34 2 1 3 5 4
3 3 1
51 -2 7 6 7 5 -2 2 3 7
2 3 51 4 2 -1 3 4 3 4 3 4 3 4 3
-1 0 2 2 1 3 0 2 52 -1 2 52 -1 2
4 3 4 6 -1 0 -2 2 0 2 4 1 0 2 4 1
3 345 3 2 2 3 51 1 3 51 1 3
35 9 710
3 1 21
5 4 8 6 2
-1 1 30
6) |7 6 10 8 11|, 400 1 Ha JOMHUHUPOBAHHUE CTPATETH U CEJJIOBYIO TOUKY.
4 5 7 7 9
4 1 2 1
6 6 10 8 12

B) Pemutes aHTaronucTHyYeCKue HUI'PbI C MAaTpHULlaMHU BBII/Il"pBIIJ_Ieﬁ

6 -3 5 -2
2 -1 0 8 -2 7 0

10 -2
-2 5 7 -2 6 -4 7

1 8
7 0 2 1 2 0 4
1 5 -5 6

no niamy:

A) swinucamov peoyyuposanHyro Mampuyy 6evlucpblilell; HAumu HUNCHIO YeHy U YKa3amv
MAKCUMUHHbIE CMpame2uu; Haumuy 6epxXHION YeHy Uuspbl U YKa3amb MUHUMAKCHbIE CIPame2ul,
Hatmu YeHy uepsl U napvl ONMUMATbHLIX CMPAMe2ull, eCii OHU CYUjeCmeyIon.

b) pewuums 6 cmewannvix cmpamezusix.

Il Tun 3aga4 (mpumepsl):

1. 3amava o moceBax.

C/x ¢upma MOXET BbIpallMBaTh Ha ONPECICHHOW IUIOIAAM ABE KyibTypel: A u A, B
ycrnoBusxX noxanuBoro jeta ([), 3acynuuBoro nera (3) u HopmansHoro jeta (H). YpoxkaitHocTs
KyJIbTYpbl A B TOXKIUIMBOE JIeTO - 3 y.€. Ha | ra, 5 y.e. B yCIOBHSIX HOPMaJbHOTO JeTa u 8 y.e.
npu 3acyxe. YpoxkaitHocTe A,Ha 1 ra npu g0XUIMBOM JieTe - 6 y.e., 3 y.e. B HOPMaJIbHOE JIETO U
2 y.e. IpH 3acyxe.

®upMa XOYeT CIUIAHUPOBATh IOCEBBI TaK, YTOOBI MOJydyaTh ONTHUMAJIbHBIA Yypoxail npu
pa3IMYHBIX NOTOJHBIX ycaoBusaX. [laiite pemenue it GUpMBI.

2. JIea urpoka A u B uMerOT mpaBo 3araapIBaTh Lefbie yucia ot 1 1o 4. B Tom ciydae, korga
pe3yibTaT CIIOKEHUS 3ayMaHHBIX YHCeNl OyneT YeTHBIM, UTPOK B BbIUIaumMBaeT WUrpoky A
MOJYYUBIIYIOCS CYMMY, a €CITH HEYeTHBIM, TO, Ha00OpOT, UTPOK A BBIIJIAYMBAECT UTPOKY B.
[IpencraBpTe 3Ty 3a/1aUy Kak UTPYy U PEIIUTE €€.

3.Apmust A, UMerOIIas OJMH CaMOJIET, MOXKET HAIPABUTh €r0 B aTaKy Ha OJHY U3 TPeX IIeNICH.
Apmus B, obnagaromias eTMHCTBEHHBIM 36HUTHBIM OPYJIMEM, MOKET YCTaHOBUTH €T0 JJIsi OJTHOU
13 BO3MOXHBIX Lenel. Ecnu nenp He 3amuiieHa, oHa npu atake paspymaercs. LleHHOCTh neneit
cocrapnser 3-10%  2-108 1-10% coorsercTBEHHO. A CTPEMUTCSI MAKCUMU3UPOBATD
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yiiep0 oT HamajzeHus, a B ctpemMuTcst ero MUHUMU3HPOBaTh. [locTpoiiTe TEOPETHKO- UTPOBYIO
MOACJIb 3aJa4u.

4.Mara3uH MoXeT 3aKkynarh Ui peanusanuu 10, 15, 1 20 TOHH CKOpONOPTAIMXCSA IPOAYKTOB
no ere 300 py6 / xr. B 3aBucuMOCTH OT cripoca (TIOHM)KEHHBIH, YMEPEHHBIH, MTOBBIIICHHBIN) B
JIeHb MokeT ObITh mpogano 10, 15, u 20 Toun nmo nene 500 py6 / kr. OcTraTok TOBapa MOXKET
OBITH pealM30BaH Ha CICAYIOINMA JIeHb 110 1ieHe 150 py06 / kr.

[IpeacraBbpTe 3Ty CUTyalMIO B BUAE UTPBI U MPEAJIOKUTE ONTUMAIIBHOE PEILICHUE.

5.B HOBOM XMJIOM MaccHBe CO3AaeTcs pupma 1o peMOHTY PaHo- U TeJleannapaTyphbl.

Jns ynpomieHus 3a1a4d IPpUMEM, YTO TOTOK 3asgBOK HAa PEMOHT MOXET COCTaBUTh 2, 4, 6 u 8
THICSIY B TOJl. HaKOTUICHHBIN OMBIT MOKA3bIBAET, YTO MPHUOBUIb OT OAHON 3asBKH COCTAaBIISIET A
pyO; moTepu, BhI3BaHHBIE OTKA30M B PEMOHTE, cocTaBlsitoT 11 py0 Ha Kaxk[10il 3asBKe, a yOBITKU
OT MPOCTOSl CHELUUAINCTOB IPHU OTCYTCTBUM 3asBOK COCTaBISAIOT G pyO. 3a KaXIyl HEIo-
MOJy4YeHHYI0 3asBKy. [IpeacTaBbTe 3Ty CUTyalUio B BHUJAE UTPHl U MPEAJIOKUTE ONTUMAIbHOE
pelIeHre o0 OpraHu3aluuu GUPMBI.

Il T 3ampay (mpumeps!):
bumampuunvie uepuor.
1. JlnsiemMma 3aKITIFOUEHHBIX.
B TiopbMe B TeueHue roja, noka MIET CIEJCTBHE, B pa3HBbIX Kamepax CHIAT JiBa MPECTyIHHKA,
COBEPIIUBIINX 00IIIee MPECTYIIICHHE.
[TpsAMBIX yAMK NPOTUB HUX HET. [IpecTynmHUKHM HE MOTYT OOIIATHCS APYT C APYTOM.
Ecin o00a OHM OTpULIAIOT CBOIO IPUYACTHOCTh K IMPECTYIUIEHHIO, TO Y CIEICTBUS HET
BO3MOYKHOCTH JI0Ka3aTb OOBMHEHHUE M MPECTYIHUKU OCBOOOXKIAIOTCS, MPUUYEM KaKIblH M3 HUX
TEpsIeT roJl IPEBAPUTEILHOTO 3aKIFOYECHHUS.
Ecnu nox naBneHuem cienoBatessl OJUH U3 MPECTYIIHUKOB CO3HAETCS B TOM, YTO OHU BJIBOEM
COBEpUIMJIM MpECTyIUIeHne, To 00a OyayT OCYXIEHbl, HO CO3HABUIMICS MOIy4aeT M JieT
JUILIEHHUs CBOOO/IbI, @ HE CO3HABILIMICA --- N JIET JUIIEHUS CBOOOIbI.

Kakyto nuHuI0 noBeieHns BHITOAHO BBIOpaTh KaKJOMY M3 UTPOKOB?
C TOYKM 3peHUs TEOPUU UTP MOYKHO IIOCTPOUTH MOJIEJIb: €CTh JiBa UTpoka A u B,
y KaX0ro JB€ CTpaTeruu - roBoputh ( I' ) u Momyats ( M ), «BBIUTPHIID) UTPOKA =paBHO YUCIIO
JIeT 3aKIIIOYEHHUS CO 3HAKOM «-». MaTpHIIbl BHIUTPHIIIEH TaKOBBI

M r M r
M( -1 -n M(-1 -n
I'\—-m -m I'i—-m -m
Oo6as MAaTpHUILA BBIUTPBILLIEH:
M r

M( (-1, -1) (-n, —n)
r{ (=m-m) (=m, -m)

Hanpumep, npu m=3, N=6 MaTpuilbl BEIUTPHIIIEH :
M I M I

M(-1 -6 M(-1 -6
I'\-3 -3 I'\ -3 -3
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M r M r
npu m=0, n=6 M(-1 -6 M(-1 -6
r-1 -1 r-1 -1

IV Tun 3amay (mpumMepsi):
1. IlpoBeputh, €CTh I JOMUHUPOBAHUE CTPATETHIA IS OUMATPHUIIBI

B, B, B,

A3 (61 G2
A, (7,2) (L5) (41

ALY G (63
A\ (86) (L2) (61

H YKa3aTb PaBHOBCCUA 110 HBIJ_Iy B YHCTBIX CTPATCTUAX.

Tema 3. OnTumMu3anuu Ha rpagax.

dopma TpoBeneHUs] — pelIeHNe TUIOBBIX 3a7ay Ul 3aKperuieHus u (HOPMHUPOBAHMS 3HAHUA,
YMEHUH, HaBBIKOB, 00CYX/I€HUE TEOPETUUECKHX BOIIPOCOB.

Bonpocwt onsa ob6cyscoenus:

[Tpumepsr rpadoB. Beruucienue crenenu BepiiuHbl. [loctpoenue mapuipyta B Heoprpade,
uKiIa B Heoprpade, mytu B oprpade. [IpuMepsl anuKINgecKuX, CBI3HBIX rpadoB.
I'pad-«nepeBo», mocTpoeHre OCTOBHOTIO epeBa. B3pemienHsblil rpad, Bec MapiipyTa, nepexon K
noHsTuio cetu. [locTpoeHue 1muKiIa, OCTOBHOrO JepeBa Juisl ceTu. [locTpoeHne MUHUMAaJIbHOTO
OCTOBHOTO JIEPEBA CETH.

Ilocmpoenue munumanvHou cemu.

Ipumepusie 3a0auu 011 pewieHus 8 ayoumopuu:

| Tun 3a7a4 (IpUMeEpHI):

1. Ha pucyHke ykazaHbl pacCTOSHUS MEXAY IIaTGopMaMu, TOOBIBAIOLIUMH a3 B OTKPBHITOM
Mope, U IPUEMHBIM ITyHKTOM Ha Oepery. Ilnardpopma 1 — camas Onu3kast k Gepery u ocHalleHa
HEOOXOIUMBIM Ul MEpeKadkd Taza OT JAPYTrux miaatrgopM K Hell U K HNPUEMHOMY IYHKTY
o0opyznoBanueM. HyXHO cCHpoeKTUpOBaTh CeTh TPYOONPOBOJOB MHHHUMAIbHOW JJIMHBI,
coeauHsmouel nmiaardgopmy 1 1 ocranbHble MIATHOPMBI.

[IpenmonoxxuM, 4TO B Mpelblaylled 3ajade Bce IIaTPOpMbl pa3OUTHl Ha 2 Tpynmnsl B
3aBHCUMOCTH OT JIaBJICHMS Ta3a B CKBAXHMHAX: K TPYIIe M1aTGopM ¢ BBICOKUM JaBlIEHUEM Taza
otHOCsTCS 2,3,4 m 6 mnatrgopMmbl, a ¢ HU3KUM JaBjeHHWEeM ras3a -5,7,8,9. M3-3a pasHuIBl B
JTABJIEHUM Ta30MpOBOJbI OT IUIAT(OPM Ppa3HBIX TPYHI HENb3S COENUHATH MEXAy co0o0il, HO
MO’KHO MPUCOETUHATH UX K mardopme 1. IlocTpouTs MUHMMAaNBHYIO CETh ra30IIPOBO/IOB.
OcBoeHue aIropuT™Ma NOUCKa KpaTyauiero myTH.

Il Tun 3anau (mpumepsl):

1. Bomurens e3mutr u3 aoma ([[) ma pabory (P) mo camomy KOpPOTKOMY MapuipyTy Cpeau
BO3MOXHBIX IO MPHUBEICHHON Ha puc. cxembl Jopor. Ho mpu 3ToM ero vacto mrpadyror 3a
MPEBBIIIEHHE CKOPOCTH, TMOSTOMY CaMbiM ONTHMAJbHBIM MapIIPyTOM SIBISIETCS HE CaMblil
KOPOTKHH, a camblii KomMMmepuecku Oe3omacHbli. Ha BTOpoO#l cxeme mMpuBeAEHBI BEPOSTHOCTU
COOBITHS A= (OpITh omTpadoBaHHBIM Ha KaxaoM ydactke noporu). Hapsner ['MBB]]
3aHMMAIOT CBOM MO3UIUH CITy4allHBIM 00pa30M, HE COTJIaCOBBIBas MX JAPYT ¢ Apyrom. Iloctpouts
caMblil ONITUMAaJIbHBIA MapuipyT ot /] 1o P.

Il T 3amay (mpumeps!):
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1. Ha pucynke MoxeT OBITh TNpUBEACHA TPAHCIOPTHAs CETh, COCTOSIIAs W3 S5 TOPOJIOB
(paccTosiHUA MEXIy TOpoJaMU=BEpIIMHAMM CETH IpUBEACHBI Ha xAyrax ceru) Haiitu
KpaT4Jallie pacCTOSHUSA OT ropojia 1 1o Bcex OCTalbHbBIX 4-X TOPOJIOB.

2. Ilonatue paspe3a Ha rpade U €ro MPOMYCKHOH CHOCOOHOCTH. ANTOpUTMa HAXOMXKIACHUS
MaKCHMaJbHOIO MOTOKA. PellleHne mpakTUyecKuxX 3ajad g Pa3IMYHBIX CeTell ¢ MOMOIIbIO
MNOCTPOCHUA MAKCUMAJIBHOI'0O IIOTOKAa B CCTH. Ha NpUBCACHHOM pPUC. CCTU IIOCTPOUTH
MaKCHUMaJlbHBINA OTOK.

Koumponvnvie sonpocswi:

1. Ilouck kpaTyaliinx MapupyToB, MAaKCUMAJIbHBII MOTOK B CETH ISl KOHKPETHBIX rpadoB.

Tema 4. CucTeMbl MACCOBOT0 00CTYKUBAHMSI.

dopma TpoBeneHUs] — pelIeHUe TUIOBBIX 3a7ay JUIsl 3aKperuieHuss U (HOpMHUPOBAHUS 3HAHHM,
YMEHHH, HaBBIKOB, 00CYKACHHE TEOPETUUECKIX BOIIPOCOB.

Ilpumepnvie 3a0auu 013 pewteHus 8 ayOumopuu.:

| Tin 3a1a4 (IpUMEpHI):

1. B Oosbmiom roposae kaxaele 12 MUHYT poxaaercs peOeHoK. Bpems Mexay poxaeHUsIMU
pacmpezieNieHO 10 KCIMOHEHIIMAIbHOMY 3aKOHY. BBIYMCINTE cpelHee YnCIo POXKACHUI 3a Toll,
BEPOATHOCTb TOI'0, YTO B TE€UYEHHE | roja HE MPOU30UIET HU OJHOTO POXKACHUS, BEPOSTHOCTh
BbI1aun 50 CBHUAETENBCTB O POXKACHUU K KOHILy TPEThEro 4aca, €cld W3BECTHO, YTO Ha
IPOTSKEHUM MPEABIAYIIMX 2 yacoB ObLIO0 BbIIaHO 40 TaKUX CBUIETENIBCTB.

Il Tun 3a1a49 (mpuMepsI):

1. Marasus pabotaer ¢ 3 kaccamu. Kak TopK0 ouepenb MoKynaTesiei IpeBbICUT 4 4eIoBeKa, TO
OyIeT OTKpbITa JOMOJHUTENbHas kacca. [lokynmaTenu moaxoaaT K KaccaM B COOTBETCTBHH C
pactipenenenueMm llyaccona ¢ marematmyeckum oxkujpanuem 10 dgen. B uvac. Bpems obciy-
JKUBAHUS MOKYIATeNs B Kacce paclpeaesieHo MO HKCIOHEHIIMATbHOMY 3aKOHY CO CpeqHUM B 12
MUHYT. OnpenenuTh B yCTAHOBUBILIEMCS PEKUME BEPOATHOCTh TOT'O, UTO N MOKYTATEIeH CTOAT B
ouepesiu B Kaccy.

2. [IlpumMeHeHne HKCIOHEHIMAIBHOTO paclpe/ieieHns B CHCTEMaxX MacCOBOTO OOCTYKHBaHUS,
OCBOUTb MOJIENIM POXJIEHUS U THOeNu, CBA3b MEXAY SKCIIOHEHUHUAIbHBIM U ITyaCCOHOBCKUM
pacnpeneseHusIMU.

Konumponvnvie sonpocwi:

1. Yro Takoe myacCOHOBCKMI MOTOK?

2. Kakoe pacnpezeneHue UMeeT ciyyaiiHas BeJMYMHAa= BpeMs OOCITy)KMBaHUS KJIMEHTOB, Kak
IPaBUIIO?

3. Onucarp NOTOK DpJaHra.
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Mpunoxenus

Ilpunooicenue 1
AHHOTALNUA AUCHUTIJIINHBI

Hucunmmna «VccnenoBanue omnepanuiny peanusyercss Ha (akynbpreTre HH(OPMAIMOHHBIX
cucTteM u 6e3omacHoCcTH Kadeapoil pyHIaMeHTaTbHOM U TPUKIIATHOW MaTeMaTHKU.

Llenv oucyunaunobl: 1aTh NPEICTaBICHUE CTYAEHTaM O NMPUHLMUIAX U METOAAX MAaTeMaTH4YECKOIO
MOJICJINPOBAHUs Ollepaluii, IO3HAKOMUTh C OCHOBHBIMU THUIIAMHM 33Ja4 MCCIIEJOBAaHUs Ollepalui
Y METOJaMU UX PEUICHMs ISl IPAKTUYECKOTO IIPUMEHEHMS.

3a0auu: Hay4YUTh CTYJIEHTOB NMPUMEHSATH METOJOJIOTHUIO MCCJEIOBAHUS OIlepaliii; BBIIOIHITH
BCE 3TaIbl UCCIIEOBAHMS; KIACCU(PHUIIMPOBATH 331a4y ONTHUMHU3ALNHI; BBIOMPATh METOJI PELICHHUS
3a/lad  ONTUMMU3ALMU; HCIOJIb30BATh KOMIIBIOTEPHBIE TEXHOJIOTMM pPEAIM3alud METOJI0B
MCCJIEJOBAHMSI ONIEPALIUN U METOA0B ONTHUMU3ALUH.

JucnuniuHa HanpaBjieHa Ha (POPMUPOBAHUE CIIEIYIONINX KOMIETCHIIHA:

e OIIK-2. CnocobeH 060CHOBaHHO BbIOUpaTh, 10padaTHIBATh U MPUMEHSTDH ISl PELICHUS
UCCJIEIOBATENIbCKUX W MPOEKTHBIX 3aJad MaTeMaTUYEeCKHEe METOAbl WU  MOJEIH,
OCYLIECTBIISITh MPOBEPKY aJCKBAaTHOCTH MOJEJEH, aHaIU3UpOBaTh pPE3YJIbTaThl,
OLICHUBATh HAJIE)KHOCTh U KaUeCTBO (DYHKIIMOHUPOBAHUS CUCTEM.

B pe3ynbraTe 0cBOCHUS AUCHUIUIMHBI 00YYaAIOUTHICS TOJIKEH:

3Hamb: OCHOBHBIC TNPHUHILMUIIBI TEPEUUCIICHUS OOBEKTOB; MOHSATHE MPOU3BOISIICH (QYyHKIHH
MOCIIEA0BATEIBHOCTH; (POPMYITY BKIIOUYCHHS-MCKIIIOUEHUS; METOAbl PEIICHUS PEKYPPEHTHBIX
COOTHOILEHUI; OCHOBHBIE 33J1a4M UCCJIEI0BAaHUS OIlepaliil; OCHOBBI TEOPUU IPUHSITHS pPELICHUN
B YCIOBUSX KOH(DIUKTA; OCHOBBI METO/1a AMHAMUYECKOTO MPOTrPaMMHUPOBAHUS;

Ymems: wncnonp3oBaTh alrOpUTMUYECKUE MPUEMBl PEIICHUs CTaHAAPTHBIX 3a7ay; CTPOUTh
npou3BosnIe (YHKIUN KOHKPETHBIX IOCIEAOBAaTEIbHOCTEH M pemaTh OOpaTHYIO 3ajady;
pemarb MpOCTEHIINE PEKYPPEHTHBIE COOTHOILEHHUS; HAXOAUTh KOJIMYECTBO pEIICHUN
LEJIOYMCIICHHBIX TUHEHHBIX YPaBHEHUI B HATYPaAIbHBIX YUCIAaX; UCIIOJIb30BATh MAaTEMAaTUUECKUE
MOJIEJN HCCIIEA0BaHUs ONEpallii B pEaIbHbIX CUTYallUsX, IPUMEHATh K KOHKPETHBIM 3a/ayam
METO/bl TEOPUM MCCIEIOBaHUS ONepanuil (UrpoBbleé METOJbl TNPHUHATHUS PpEIIEHUH, MeTo.
JUHAMHYECKOTr0 IPOrpaMMUpPOBAHUS U JP.;

Braoemw: HaBbIKaMU CTPOUTH OONACTH B JBYMEPHOW IIOCKOCTH, PACCUUTHIBATH MapaMeTphl
MPAKTUYECKHX 3a7[a4 MaCCOBOI'O OOCITYKUBaHUSI.

[To qucuuIuIMHE MpeycMOTpEeHa MIPOMEKYTOUHAs aTTecTalus B popMe 3a4éTa ¢ OLECHKOM.
OO61mas TpyA0€MKOCTh OCBOEHUS AUCHHUIIIIMHBI COCTABISET 3 3a4ETHBIE €IUHUIIBI.
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Ipunoocenue 2

JUCT UBMEHEHUMIA
No | Texkcr akTyanuzaiuu uinu npuiaraeMbii Kk PITJ] nokymeHT, Hara No
COAEPIKALLIMI U3MEHEHHUS MPOTOKOJIA
1 | Ilpunoxxenue K nucty usMeHeHui Nel 22.06.20 13
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[Tpunoxenue K aucty usmeHeHunit Nel
1. Crpykrypa aucuunjausl (1.2 ajs Haéopa 2020r.)

OOmas Tpy10€MKOCTh JUCHUILIMHEI COCTaBisAeT 3 3.€., 114 4., B TOM unciie KOHTaKTHas1 paboTa
oOyuaromuxcs ¢ npenojasarenem 42 4., caMocTosTelbHas padota o0yJaromuxcs 72 4.

Tabnuya 1
Buner yae6HOI paboTh
(B yacax)
Korraxraas - = DOopMBI TEKYIIETO KOHTPOJIS
No Pasien 5 < z ycnesaemocTH,
T 5 (hopMa IPOMEKyTOTHOI
/o IVCIHAILUTUHBI/ TEMBI > =
o 3 ;, % § aTTeCTaluH
§ = E =| 2E| 8 g (no cemecmpam)
5| 2 | £5|2E| &Y
1 | Jluneitnoe 4 4 6 14 KontponsHas pabora
NIPpOrpaMMUpPOBAHUE U
MOUCKU DKCTPEMYMOB
hyHKIHI
2 | Marpu4HbI€ UTPHL, 4 4 6 16 KontponsHas padora
YHUCTHIC U CMCIIIaHHBIC
CTpaTeruu
3 | Onrtumm3arus Ha rpadax | 4 5 6 14 KoHTponbsHas pabota
4 | CuctemMbl MaccoBOTO 4 5 4 14 JlomammHsst KOHTpOJIbHAS paboTa
00CTyK1BaHHS
5 | 3auér c ouenkoi 4 2 14 UTOTOBasi KOHTPOJIbHAs paboTa
HTtoro: 18 24 72

2. Oopa3oBaTteybHbIe TexHOJOrnu (K m.4 Ha 2020r.)

B nepuon BpeMEHHOro HMPHOCTAHOBJIEHUS IMOCELIEHUS O00yYarolIMMHUCA TOMEIICHUNH U
tepputopun PITY g opranmsanum ydeGHOro mporecca ¢ NPUMEHEHHEM 3JIEKTPOHHOTO
o0ydeHHs W JUCTAHLIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTUH MOTYT OBITH HCIIOJIb30BAHbI
cieayroue o0pa3oBaTesibHbIe TEXHOIOTHHU:

— BUJICO-JIEKIIUH;

— OHJIAMH-JIEKLIUU B PEKUME PEATBHOIO BPEMEHH;

— DJIEKTPOHHBIE YUEOHUKH, yueOHbIE TOCOOUS, HayUYHbIE U3JaHMsI B SJIEKTPOHHOM BHUJIE U
JIOCTYTI K MHBIM 3JIEKTPOHHBIM 00pa30BaTEeIbHBIM pecypcam;

— CHCTEMBI JIJIs 3JIEKTPOHHOTO TECTUPOBAHUS;

— KOHCYJIbTALlMH C UCTIOIb30BAHUEM TEJIEKOMMYHHKAIIMOHHBIX CPEJCTB.

3. [lepeuenn coBpeMeHHBIX NpodeccnoHaNbHBIX 0a3 1aHHbIX (B/]) 1 nHdopMannoHHO-
cnpaBouHbIix cucrem (MCC) (k m. 6.2 na 2020r.)
Tabnuya 2

Ne HanmenoBanue
/1

1 MesxnyHapoanble pedepatuBHble HaykoMeTpuueckue bJI, moctynHsie B pamkax
HarmoHaJILHOU moanucky B 2020 r.
Web of Science
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Scopus

KOMHBIOTepHI)IC CITPaBOYHEBIC IIPAaBOBLIC CHUCTCMBbI

Koncynsrant Ilmtoc,
["apanT

4. Ilepeuenn nporpammuoro odecnevenus (I1O) (x m.7 na 2020r.)

Tabauya 3
Ne Haumenosanue [10 [TpouzBoautens| Crocod pacnpocTpaHeHUs
n/m (ruyenszuonnoe unu
c60000HO
pacnpocmparsiemoe)
1 Microsoft Office 2010 Pro Microsoft JIMIIEH3UOHHOE
2 Windows XP/ Windows 7 / Windows 10 Microsoft JMIICH3UOHHOE
3 Kaspersky Endpoint Security Kaspersky JIMIIEH3UOHHOE
4 Zoom Zoom JINICH3UOHHOS




