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1. IosicHuTeILHAA 3aAIIMCKA

1.1. Heapb 1 320294 AUCHUILIHHBI

Heﬂb Oucuunﬂuﬂbl: AaThb MPEACTABIICHUE CTYACHTAM O IIpHMHOUIIAX U METOJaX MAaTEMAaTUICCKOI'O
MOZACIIMPOBAHUSA onepaunﬁ, ITO3HAKOMUTH C OCHOBHBIMH THUIIAMH 3aJa4 UCCJIICAO0OBaAHHUA onepaunﬁ u
METOAaMHU UX PECIICHUS I IMTPAKTUYCCKOro IPMMCHCHU .

3aoauu Oucuunﬂuﬂbl: HAay4YuTh CTYACHTOB IIPUMCHATH METOHOJIOTHIO HCCICAOBAHUA onepaunﬁ;
BBIIIOJIHATE BCC 3Tallbl MCCICIOBAHUA, KJIaCCI/I(I)I/II_[I/IPOBaTb 3aga4y OINTHUMH3alNU, BBI6I/IpaTb METOJ
peIICHUA 3aJdad OITHUMHU3AIUMK, HCIIOJb30BaTh KOMIIBIOTCPHBIC TEXHOJIOTMH pCalu3dalni METOJ0B
HUCCICIOBaHUA Onepaunﬁ 1 METOJ0B OIITUMH3AllHH.

1.2. [lepeyens MIaHNUPYeMbIX pPe3yJIbTATOB 00yYeHHS M0 JUCIUIIIHHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHHs] KOMIIETEeHIUH

Komnerenums
(Kol ¥ HAMMEHOBaHUE)

HNHaukaTopbl KOMIeTeHIUi
(K0 1 HANMEHOBaHHE)

Pe3yabTarbl 00y4yeHus

OIIK-2. CnocobOen
000CHOBaHHO BHIOMPATB,
I[Opa6aTI)IBaTI) " IPpUMCHATD JI1
pelIeHHSs UCCIIeIOBATENLCKUX U
MIPOEKTHBIX 3a/a4
MaTeMaTHYECKHE METOABI U
MO/IEJIH, OCYILIECTBIISTh
MIPOBEPKY aJEKBAaTHOCTH
MOZEJIECH, aHATU3UPOBATh
pe3yJIbTaThl, OLIEHUBATH
Ha/IGKHOCTH U Ka4eCTBO
(YHKLMOHUPOBAHUS CUCTEM

OIIK-2.1. Onpenenser u
aHAJM3UPYET CYLECTBEHHBIE
AJIEMEHTHI HHPOPMAITHOHHBIX
CHCTEM.

3namub: OCHOBHBIC TPUHLIMIIBI
NepevrciIeHus] 0OOBEKTOB; OCHOBHBIE
3a/1auy UCCIIEIOBAHUS OIepaLuii;
OCHOBBI TCOPUH MIPUHSATHS PEIICHUH B
YCIIOBUSIX KOH(JIMKTA; OCHOBBI METOJA
JUHAMHYECKOTO IPOTrPaMMHUPOBAHMUS;
Ymemyw: ucnons3oBats
AITOPUTMHUYECKHUE IIPUEMBI PEILICHHS
CTaHJApPTHBIX 3a/1a4; UCIOJIb30BaTh
MaTeMaTH4YeCKUE MOJEITH UCCIIeT0OBaHUS
oTepalyii B peasIbHbIX CUTYallUsX,
MPUMEHSTh K KOHKPETHBIM 3a/1a4aM
METO/Ibl TEOPUH UCCIEIOBAHUS OTIepariiii
(MurpoBbIe METO/IBI PUHSATHUS PEIICHHH,
METOA JUHAMHYECKOT0
POrpaMMHUPOBAHUS U AP.;

Braoemw: HaBbIKaMu CTPOUTH 00JIaCTH B
JIBYMEPHOM IIOCKOCTH, PACCUUTHIBATD
napameTpsl NIPaKTHYECKHUX 3a1a4
MacCOBOTO O0CITYKHBaHUSI.

OIIK-2.2. OcymecTBiser
MOWCK U MPUMEHSIET
MPOrpaMMHOE O0OeCIIeUeHUE IS
MMPOBEACHHUSA BEIYUCIIUTCIIBHBIX
9KCTIEPUMEHTOB.

3Hamb: OCHOBHBIE TPUHLIUTIBI
nepevrciIeHus: 0ObEKTOB; OCHOBHBIE
3a7jauyl UCCIICAOBAHMS OIICPaLNiA;
OCHOBBI TEOPUH MPUHATHS PEIICHUI B
YCIIOBUSX KOH(JIMKTA; OCHOBBI METOJA
JUHAMHUYECKOTO POTrPaMMHUPOBAHMUS;
Ymemyw: ucnonp3oBars
AITOPUTMHYECKHE TIPUEMBI PEIIEHUS
CTaHJApTHBIX 3aJay; UCIO0JIb30BATh
MaTeMaTHYECKUE MOJIEITTH HCCIIETOBAHMS
OTIepaIii B pealbHBIX CUTYaIlNsX,
NPUMEHSTh K KOHKPETHBIM 3a/1a4aM
METO/Ibl TEOPUH UCCIEOBAHUS ONleparui
(UrpoBbIe METO/IBI MIPUHSTHS PELICHHH,
METO/JI ATMHAMUYECKOT0
POrpaMMHUPOBAHUS U AP.;

Braoemyv: HaBBIKaMU CTPOUTH OOIACTH B




JBYMEPHOM INIOCKOCTH, PACCUNTHIBATH
napaMeTphbl MPaKTHYECKHUX 3a1a4
MacCOBOTO OOCITyKHBaHUSI.

1.3. MecTo AucHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Hucuummuaa «MccnenoBanue omepanuii» OTHOCHUTCS K 00s3aTelbHOM YacTh OJoKa JUCIUTUIHH
y4eOHOTr0 IJ1aHa.

JlJiss OCBOCHHUS TUCHUIUIMHBI HEOOXOJMMBI 3HAHUS, YMEHUS W BIAJICHUS, CPOPMUPOBAHHBIC B XOJIE
W3YYEHHUsS CIEAYIOIUX AUCHMILIMH (Moayneil): «MaremaTuueckuil aHanus», «JIuneitHas anreOpay,
«MeTo/Ibl B aNTOPUTMBI TeOpUr IrpadoBy», «AHATUTHIECKAS TEOMETPHUS.

B pesynbrare ocBOCHUS IUCHUIUIMHBI (POPMUPYIOTCS 3HAHUS, YMEHUS U BIAJCHUSI, HEOOXOAUMBIE IS
W3YYCHUS CIEAYIOIIMX IOUCHMIUIMH: «Maremaruueckas Teopuss urpy», «MaremaTHuyecKue OCHOBBI
COBPEMEHHOM (PU3UKN».

2. CTpykTypa IMCUHIJIMHBI
OO6miast TpyA0EMKOCTh TUCIUIUIMHBI COCTABISIET 4 3.€., 144 akagemuyeckux yaca (OB).

CTpyKTypa JTUCHUIIMHBI 1JIs1 04HOH (pOPMBbI 00yUeHUsI

O0beM IUCHUIUIMHBI B (OpME KOHTAaKTHOM paboThl OOy4YalOIIUXCS C MeJaroruyecKuMu
paboTHUKaMu ¥ (WIK) JUIIAMH, TPUBICKAEMBIMH K peaau3allid 0Opa3oBaTEIIBHON MpPOrpaMMbl Ha
MHBIX YCJIOBHSIX, IPU MPOBEACHUH YUEOHBIX 3aHATHH:

Cemectp | Tun yueOHBIX 3aHATUI KonunuectBo
4acoB
4 Jlexuyun 24
4 [IpakTuueckue 3aHATHS 32
Bcero: 56

O06beM AUCUMILTUHEL B (POpME CaMOCTOSATEIbHON pabOThl 00YJYaroIMXCsl COCTaBsAeT 88
aKaJIeMHUYeCKUX yaca(oB).

3. Coaep:xaHue TUCHUILIUHBI

Tema 1. JInneitHOe NpOrpaMMHPOBAHNE 1 MOMCKH IKCTPEMYMOB (PyHKIMI

3amaun JaUHEHHOTO MporpamMmmupoBanusd. [IpuBenenue k cumriiekcHoi dopme.  ['eomerpuueckas
MHTEpIIpETalMsl 3a7aud JIMHEWHOro nporpammupoBaHusd. Cumiuiekc-Meron. JlBolicTBeHHas 3ajnada
JIMHEWHOTO NMpOrpaMMHUpOBaHusA. TeopeMsl JBOMCTBEHHOCTH. TpaHcnoprHas 3amada JIII. Pemenue
TPAHCIIOPTHOM 3a/1a4¥ METOJO0M ITOTEHIUATIOB.

Tema 2. MaTpu4HbIe HTPbI, YUCTbIC H CMEIIAHHbIE CTPATErHH

KoneuHble aHTaronucTnyeckue Urpsl AByX Jul. InarexHas Matpuna, BEpXHssS U HUKHSS LIEHA UTPBI.
Urpsl ¢ nonHoit unopmanueii. Perenne urp B YMCThIX U CMEIIAHHBIX CTpaTeruax. Teopema QpoH
Heiimana. Koneunsie 6eckoanuirionssie urpbl. PaBHoBecue mo [lapero u Hamry.

Tema 3. OnTumu3anun Ha rpagax

JluHaMuueckoe MporpaMMHpOBaHUE. 3aJayd  paclpeleseHusl PpPecypcoB, IMOUCK KpaTdyalInx
MapuipytoB. IlpakTuyeckas 3amaya O TIOCTPOCHMHM MAaKCHUMAJIBHOTO TIOTOKa HEeYTH MEXIY
UCTOYHUKAMU HeTH M HedTenmeperoHHbIMU 3aBojgamu. llepexon k mMareMaTHdyecKoW MOJENU 3TOH
3amaun. Pa3pesbl M UX MPOIMYCKHBIE CIIOCOOHOCTH B CETH. AJTOPUTM IOCTPOEHUS MAaKCHUMaJIbHOTO
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nmoToka B ceTh. OCHOBEI CETEBOT'O IIJIaHUPOBAHUA. HpI/IKJ'IaI[HBIe 3aga4u, p€uiacMbI€ C MPUMCHCHUEM
CCTCBOI'O INIAHUPOBAHUA U MOCTPOCHUC COOTBCTCTBYIOIIUX MATCMAaTUYCCKUX Mozeaen

Tema 4. CucremMmbl MaccoOBOro 00CJIyKUBAHUSA

BepositHocTHOE MOAenMpoOBaHUE CIOXKHBIX cucTeM. [loHATHE cucTeM MaccoBOro OOCITYKMBAaHMSI, HX
knaccudukanus. [lyaccOHOBCKHA TTOTOK cOOBITHH. OMHOKAHAILHBIE U MHOTOKAHAJBHBIC CHCTEMBI C
oTKa3aMu U oxunanieM. CUCTEMBI C OTPaHUYCHHBIM BPEMEHEM 0XKHUJIaHUS W/WIIH JUTUHBI OYepPEeIn.

4. O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JJist IpOBENICHUS 3aHAMULL TeKYUOHHO20 Muna 1o TUCIUILINHE PUMEHSIOTCS Takue 00pa3oBaTelIbHbIC
TEXHOJIOTMM KakK TpaAulMOHHAS JIEKIMs, JICKIHUS-BU3YyaU3alldsl ¢ MPUMEHEHUEM CIIAlI-MPOEKTOpA.
JUis IPOBEACHUS NPpAKMUYECKUX 3ausamuii UCTIONB3YIOTCS TaKkue 00pa3oBaTeIbHBIC TEXHOJIOTHH KakK:
pelieHue THUIOBBIX 3a7ad W OOCYXKJCHHE TEOPETUYECKUX BOMPOCOB IS 3aKPEIUICHUS U
(dhopMupoBaHHsI 3HAHWI, YMEHU, HABBIKOB.

B pamkax camocmosmenvHou pabomsi CTYIEHTOB TPOBOAMTCS KOHCYJIBTUPOBAHHE M IPOBEpPKA
JIOMAIIHUX 3aJaHUi MOCPEACTBOM JIEKTPOHHOM MOYTBHI.

B nmepwon BpeMEHHOTO TPHOCTAHOBICHUS TIOCEHICHHUS OOYYArOIIMMHUCS TOMEIICHHA U
tepputopun PITY s opranuzanuu yaeOHOro mnpoiiecca ¢ IpUMEHEHHEM 3JIEKTPOHHOTO 00Y4eHUS U
JTUCTAHIIMOHHBIX  O0OpPa30BaTENbHBIX TEXHOJOTMM MOTYT OBITb  HMCIOJB30BaHBbl  CIEIYIOIINE
o0pa3oBaTeNbHbIE TEXHOIOTHH:

— BUJICO-TICKIINH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIbBHOTO BPEMEHH;

— DJIGKTPOHHBIC YYCOHUKH, YI€OHBIC TIOCOOUS, HAYYHBIC U3/IAaHUS B AJICKTPOHHOM BHUJIC U JJOCTYII
K MUHBIM 3JIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcam;

— CHUCTEMBI JIJIsl SJICKTPOHHOT'O TECTUPOBAHUS,

— KOHCYJIBTALIMH C UCIIOJIb30BAHUEM TEJIEKOMMYHUKAIIMOHHBIX CPEJICTB.

5. OneHka JIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHUs

5.1 CucremMa onleHMBaAHUS

dopMa KOHTPOJIsI Makc. KOJIM4ecTBO 0aJ110B
3a oxqny padoty Bcero

Tekyuuii KOHTPOIb:
- KOHTpOJIbHAs paboTa (Temsl 1- 3) 15 6annos 45 6annos
- TOMaITHss KOHTPOJIbHas paboTa 15 6amioB 15 6ammoB
[IpomexxyTouHas aTTecTanus - 3a4€T ¢ OLIEHKOM 40 6aiutoB
(UToroBast KOHTpOJIbHAS paboTa)
HToro 3a cemecTp 100 6amioB

[Tonmy4yeHHBII COBOKYITHBIN PE3YJIBTAT KOHBEPTUPYETCS B TPAAUIMOHHYIO KAy OLIEHOK U B
IKaty oneHok EBpormeiickoil cucreMsl neperoca u HakorieHus kpeautos (European Credit Transfer
System; nanee — ECTS) B COOTBETCTBUU € TAOJIUIICH:

IIxana
100-6annpHas mkana | TpaauioHHAs MIKaIa ECTS
95 — 100 OT1inyHO A
83-94 3a4TEHO B
68 — 82 Xopo1o C




56 — 67 D
50_55 YJIOBJIETBOPUTEIBHO E
20-49 FX
0-19 HEYJOBJIETBOPUTEIILHO HE 3a4TEHO F

5.2 Kpurepuu BbICTaBJIEHHUS OLEHKH MO JUCIUIIMHE

Banapl/
Ixana
ECTS

Onenka no
JAUCHUTIINHE

Kpurtepnu onieHKHu pe3yabTaToB 00y4eHHUsl 0 AUCHUILINHE

100-83/
A,B

OTJIMYHO

BeicraBinsiercst o0y4aronieMycsi, €Clid OH TIIyOOKO M IPOYHO YCBOMJI TEOPETHYECKUH U
MpaKTHYIECKUI MaTepHall, MOKET IIPOAEMOHCTPUPOBATh 3TO Ha 3aHATHSIX U B XOJC
IIPOMEXYTOUHOM aTTeCTallH.

OO0ydarontuiicsi HCUSPITBIBAIONIE U JIOTHIECKH CTPOHHO M3IaraeT ydeOHBIH MaTepua,
YMEET yBS3bIBATh TEOPHIO C MIPAKTHKOMH, CIIPABISIETCSI C PEIICHUEM 3312
npodeccrnoHaNBEHOI HAaPaBICHHOCTH BBICOKOTO YPOBHSI CIIO’KHOCTH, IIPAaBHUIIBHO
000CHOBBIBAET IPHHSATHIC PEILICHHUSL.

CB00OIHO OpUEHTHPYETCS B y4eOHOH U pohecCHoHaNbHOI JuTeparype.

O1ieHKa 10 AUCIMIUIMHE BBICTABISIFOTCS 00yYaronieMycs ¢ y4ETOM pe3yIbTaToB
TEKyLIeH U IPOMEXYTOUHOM aTTECTALIMHU.

KommnereHnuu, 3akperuiéHHbIC 3a TUCIUIUTMHOM, COPMUPOBAHBI HA YPOBHE —
«BBICOKHI».

82-68/

XOpOIIIO

BricTaBisiercs o0y4aromeMycsi, eClii OH 3HaeT TEOPEeTHUECKUIl U MpaKTHUeCKUi
MaTepHall, FPaMOTHO U 10 CYILECTBY M3JIaraeT ero Ha 3aHATUSAX U B X0
MPOMEKYTOUHON aTTECTALUU, HE IOMyCKasl CyIECTBEHHBIX HETOYHOCTEH.
OOyuaronuicst MpaBIIIbHO MPUMEHSET TEOPETHIECKUE MTOJI0KEHHS IPH PELICHUN
MPaKTHYECKUX 3a/1a4 Ipo(eCcCHOHATBLHOM HANPaBICHHOCTH PAa3HOTO YPOBHS
CJIO’KHOCTH, BJIaZIeeT HEOOXOAMMBIMHE IJISl 3TOTO HaBBIKAMU M IPUEMaMH.
JlocTaTo4HO XOpOIIO OPUEHTHPYETCS B yueOHOH 1 MpohecCHOHAIBHOM TUTEpaType.
OrieHKa Mo JUCLHUIUIMHE BBICTABIIIOTCA 00ydaromeMycs ¢ y4ETOM pe3yIbTaToB
TEKyLIeH U IPOMEXYTOUHOM aTTECTALIMHU.

KomnereHuuny, 3aKperui€HHbIe 3a JUCHUILTMHON, COPMUPOBAHBI HA YPOBHE —
«XOpOILLUI».

67-50/
D,E

YIOBJIETBO-
PUTEIBHO

BricTaBisiercst o0ydaroneMycsi, eCiii OH 3HaeT Ha 6a30BOM YpOBHE TEOPETUUECKUI
MPaKTUYECKUI MaTepHa, JOMyCKaeT OTAeNbHbIe OMINOKH IIPU eTo N3JI0KEHUH Ha
3aHATUSX U B XOJI€ IPOMEXYTOUHOH aTTECTaLUMU.

OOy4aronMicst NCTIBITHIBACT ONIPEEIEHHbBIC 3aTPyJHEHHS B IPIMEHEHUH
TEOPETHUYECKNX TOJIOKEHNH NPH PEIICHUHN NMTPAKTHUECKHUX 3a7a4 MPoQecCHOHATbHON
HaIpaBJIeHHOCTH CTaHJaPTHOTO YPOBHSI CIIOKHOCTH, BJIaZeeT HEOOXOAUMBIMHU ISt
3TOr0 0a30BBIMH HaBbIKAMU M IPUEMaMH.

JleMOHCTpHpYET AOCTATOUHBIN YPOBEHb 3HAHMS YIEOHOM JINTEPaTyphl 10 AUCIUIUINHE.
OrieHKa Mo JUCHUIUINHE BBICTABISIIOTCS 00ydaromeMycs ¢ y96TOM pe3ylIbTaToB
TEKyLIeH U IPOMEXYTOUHOM aTTECTALUM.

KomnereHuunu, 3aKperui€HHbIe 3a JUCHUILTMHON, COPMUPOBAHBI HA YPOBHE —
«1OCTaTOYHBIII».

49-0/
F.FX

HEYJIOBJIET-
BOPUTEIIBHO

BricTaBnsiercs oby4daromemMycsi, €Cii OH He 3HaeT Ha 6a30BOM ypOBHE TEOPETUUECKUI
Y TPaKTHYECKUN MaTepual, JOMyCKaeT rpyObie OMMUOKY MPH €ro U3JI0KEHUU Ha
3aHATUAX U B X0JI€ TPOMEXYTOYHOM aTTeCTalUH.

OO0yJaronIuiicst UCTIBITEIBACT CEPhE3HBIC 3aTPYTHCHUS B IPUMECHEHUH TEOPETUICCKAX
MOJIOXKCHUH MPU PEIICHUH MPAKTUICCKUX 33729 TPO(PECCHOHAILHONW HAPABICHHOCTH
CTaHJAPTHOTO YPOBHS CIOXHOCTH, HE BIIaJIeeT HCOOXOIUMBIMH JJISI 3TOTO HABBIKAMU H
IpUEMAMH.

JemoHCTpHpyeT parMeHTapHbIC 3HAHUS Y4eOHOU JIUTEPATYPHI 110 TUCIHILIHHE.
Or1eHKa 0 JUCIUILUIMHE BBICTABISIIOTCS 00yJaromeMycsi C YI6TOM Pe3yIbTaToB
TEKyLIeW U IPOMEXYTOUHOM aTTECTALIMHU.

KomnereHiuu Ha ypoBHE «10CTaTOUYHBIN», 3aKPEIUIEHHBIE 32 AUCIUIUIMHON, HE
c(OpMHUPOBAHEL.
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5.3 OueHouHble cpeacTBa (MaTepuHaJibl) sl TEKYyIero KOHTPOJIsI YyCIEeBaeMOCTH,
NMPOMEKYTOUYHOM aTTeCTAlNH 00yYAIOIINXCH MO TUCHUILTHHE

Texkyuuii KOHTPOJIb

Ilpumepnulii 6apuanm KOHmMpoOILHOU padomsl no meme 1:

1.HalitTu Takue 3HayeHHs NEPEMEHHBIX X, U X,, YTOObI IpPU 3aJaHHON CUCTEME OrpaHUYEHUH

(A) dynkuus f =2x, +3x,IpuHMMala MAaKCUMaJbHOE 3HAUEHUE, €CIIU ITO BO3MOkHO. ITocTpoutsh
O/1P, pemuths MeTOIOM Iepedopa BEPILINH; PEIIUTh, ONUPAsCh HA TPATUCHT

6x, —x, <36
(A) 9x, —8x, 224,
3x, +4x, 212

x 20, x,20.

2.Haiitu Takue 3HaueHMs NEPEMEHHBIX X,,X,,X;, YTOOBl IPH 3aJaHHOW CHUCTEMe OrpaHuueHui (A)
byHKIUSA f =4x, +5x, + 6x; - max (mpuHUMaNa MaKCUMalbHOE 3HAu€HUeE), €ClIU 3TO

BO3MOJKHO.
2x, +3x, +6x; <240

(A) 2x, +x, +2x, <100
2x, +3x, +4x; <80

x 20, x,20,x,20.

Pemmute cuMmieKCHBIM MCETOJ0M.

3. Jlana 3a1a4a JJMHEHHOr O IporpaMMupoBanus: Z =9y, +25y, — min
y+5y, =4,
3y, +2y, 25,
¥ =0, y, =0.

CocTaBuTh IBOWCTBEHHYIO 33/1a4y M PELIMTH €€, OIUPAACh Ha CUMILIEKC-METO/I.
Kax naswiBaerca Qynkuus Z =9y, +25y, ?

4. PemuTh TpaHCHIOPTHYIO 3a/1a4y, 3aJJaHHYIO TaOJINIIed 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

Tpebyercst onpeaenuTh MiIaH MEPEeBO30K TaK, YTOOBI BCE 3amachl ObLTH MEPEeBE3EHBI; BCE MOMydaTeNn
OBLITH yIOBJIETBOPEHBI, TPAHCIIOPTHBIE PACX0/IbI (CTOUMOCTH NMEPEeB030K) ObLIIM MUHUMAJIBHBI,
IIPOBEPUTH, SIBIISETCS JIM 3aJ1a4a OTKPBITOM,



MPEJCTaBUTh 33/1a4y B TAOJIUYHOM BH/IE,

HamucaTh MEeNEBYI0 (YHKIIHIO,

JaTh OIpeJieIeHUE IUIaHa TOCTABOK MJIH TIaHa TIEPEBO30K,

MTOCTPOUTH MEPBOHAYAIBHBIN TIJIaH TIEPEBO30K,

pemuTh 3aJa4y METOJOM IOTEHIMAJIOB, yKa3biBasg Ha KaXJIOM IIare BEJIMYUHY TPaHCIOPTHBIX
pacxo/ioB,

OOBSICHUTB, COTJIACHO KAaKOMY KPHTEPHIO MPOIECC PEIICHHsS 3aJadyd 3aKOHYCH, T.e. Mmouemy Bbl
OCTaHOBWJIHCH B MMOMCKAX JYYIIETO OMIOPHOTO PEIICHUS,

yKa3aTh CTOMMOCTb TPaHCTIOPTHBIX PACXOJIOB IS IEPBOHAYAIBHOTO IJIaHA U TSl OKOHYATEIIHHOTO.

5. ®dupma BBINYCKAECT PATUONPUEMHUKH TpeX pasnuuHblx moxaenei: A, B, C. Kaxnoe uzgenue
yKa3aHHBIX MOJIeJIel MPUHOCHUT JJOXOJ B pa3mepe 8, 15, 25 en., coorBeTcTBeHHO. Heo0xoaumMo, yToOb!
¢bupma BeImyckana 3a Henento He MeHee 100 nmpuemMHukoB monenu A, 150 monenu B u 75 monenu C.
Kaxxnas mojenb xapakTepusyeTcsl OIMpPENeICHHBIM BPEMEHEM, HEOOXOTUMBIM ISl M3TOTOBIICHUS
COOTBETCTBYIOIIMX ACTAJICH, COOPKHM M3ENUs U €ro ynakoBKu. Tak, B 4aCTHOCTH, B pacuere Ha 10
MIPUEMHHUKOB MoJienn A TpeOyeTcs 3 4 st U3rOTOBIEHUS AeTalel, 4 4 Ha cOOpKy U | 4 Ha yMmakoBKY.
CooTBeTcTBYIOLIME TTOKa3arenu B pacuere Ha 10 npuemHukoB monenu B pasubl 3,5, 5 u 1,5, a Ha 10
npuemMHrKoB Mojen C — 5, 8 u 3. B Teuenue Henenu grpMa MOKET U3pacxo0BaTh HA IPOU3BOJICTBO
neraneit 150 gacos, Ha cOopky 200 yacoB u Ha ymnakoBky 60 4acos.

CocraBuTh 3a/auyy HaXOXIEHUS ONTUMAJIBHOIO TPOU3BOJCTBEHHOro TIu1aHa. [lpuBectn ee K
KaHOHUYECKOMY BHU]TY.

6. UccrnenoBaTh Ha yCIOBHBIA AKCTPEMYM () YHKIUIO

2 2
f=x+y—x -y npu ycnoun X +y =1,
HapucoBath Ha IIOCKOCTH JIMHKIO, KOTOPYIO 3a1aeT ypaBHEHHUE CBS3H, U Ha3BaTh €e.

Ilpumepnolii 6apuanm KOHMPOILHOU padomsl no meme 2:

1. PemmmTh aHTarOHUCTUYECKYIO UTPY C MATPUIIEH BHIMTPHILLIEH

-2 -1 1 -3
32 0
2 1 4 3
3 2 3

2. NMmeetcsa najmoronas HWHCIICKIHA A W HaJOTOIIaTCIbIINUK B, AJId KOTOPOro Hajaor ¢ UCTUHHOTO
J0xo0Ja COCTaBJIACT N YCJIOBHBIX CIOWHUII. Hanorosas HHCIICKOUA MOXKCT HCE KOHTPOJIMPOBATH
HaJIOTOIIATCJIbIIUKA - CTPATCTUA A1 , WA KOHTPOJIMPOBATH JOXO/ HAJIOTOIJIATCJIbIIHUKA U

1) B3uMaTh ¢ Hero Hajor B pazMepe N ¢ UCTUHHOTO J0XOJa, €CIM HaJIOT 3asiBI€H U COOTBETCTBYET
JIEHCTBUTEIIFHOCTH,

2) B3UMaTh C HETO HAJIOT C UCTUHHOTO jJoxofa u mrtpad B pazmepe T , eciau 10XOJ yKa3aH MEHBIIE
HWCTUHHOTO, UJIA CKPBIT BOBCE.

Hanorommarenbuk MOKET 3asBUTh J€HCTBUTEIbHBIM HAJIOT - CTpaTerusa A1 , HJIN 3a1BUTDH MEHBITUHN
JIOXOJ U 3aIUIaTUTh MEHBIIUNM HaloT C - CTpaTcrusa st HJIN CKPBITH AOXOH U HC IUIAaTUTH HAJIOT
B006H_[e - CTpaTerugd BS' CYMMa HaJIora Jid TUIATCIIbIIUMKA €ro HpoOUurpbill, a Ijid HaJIOTOBOM
HWHCIICKIUU — BBIUT'PBIII.

Hamnorosas HHCIICKIUA HUMCEET CTPATCTrUIO All HC KOHTPOJUPOBATH HAJIOTOILIATCIbIIMKA, HMCET

CTPAaTCruroO A2: KOHTPOJIMPOBATH HAJIOTOIJIATCIIBIIMKA WU B3UMAThL C HETO HAJIOI ¢ UCTUHHOI'O O0XO04a
IIIOC I.HTpa(I) B pa3Mepe T. Hpe,[[CTaBI/ITB TCOPCTUKO-UTPOBYIO MOACIIb 3aa4U.
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3. I/ICCJ'IG,I[OBaTB Ha paBHOBECHUC I10 HBH_Iy B YHUCTBIX U CMCIIAHHBIX CTPATCTHUAX U Ha ONTHUMAJIIBHOCTD
10 HapeTo B UUCTBIX CTPATCIrUusAX

(30, 33) (20, 3)
(20, 7) (15, 17))
4. TIpoBepuTh, €CTh JIK TIOMUHUPOBAHUE CTPATETUH JJIsI OUMATPHUIIBI
B B, B,
A3 61 (32
A (7,2) (L,5) (4.1
Al L4 G (6.3)
A\8,6) (1,2) (6,1)

U yKa3aThb paBHOBeCHs 110 Hairy B 4MCTBIX CTpaTerusx.

Ipumepnulit apuanm KoHmpoabHOU pabomol no meme 3:

1.0Onucath MmoHATHE pa3pe3a Ha rpade W ero MPOMyCKHOW CIOCOOHOCTH, aJIrOPUTMa HAXOXKACHUS
MaKCUMaJIbHOTO MoToKa. [IpuBecTH pelieHne mpakTUYeCKOn 3aauu JJisi TOCTPOSHUSI MaKCUMAaJIbHOTO
MOTOKA B CETH.

2.Ha mpunaraemoM pucyHKe TMpeJCTaBlIeHa cXxeMa AOPOr MEXAy IMyHKTaMH, IpuyeM Ha pedpax cetu
yKa3aHbl CTOUMOCTH MPOE3/1a MKy ABYMS ITYHKTaMH. YKa3aTh CaMyl SKOHOMUYHYIO 110 CTOUMOCTH
CXEeMy IMEpPEBO30K TaK, YTOOBI MOXKHO OBLIO MpoexaTh U3 JOOOro MyHKTa B JIOOOW APYroil MyHKT.
PaccmatpuBas cxemy kak rpad, pedOpa KOTOpOTO HMEIOT Beca, MPUBEICHHBIC HA PUCYHKE, TIOCTPOUTH
MUHUMAaJIbHOE OCTOBHOE JIEPEBO 3TOTO rpada.

3. TlocTpouth KpaT4almuii myTh OT y37a | 70 BCeX OCTaIbHBIX Y3JIOB CETH, MPUBEICHHOM Ha
MpujIaraéMoM pPHUCYHKE, YUYHUTHIBAsl, YTO ABUTATHCS MOXKHO TOJBKO B HAMpPABICHUH CTPEJIKH, U Ha
KaKJOW ayre yKka3aHa ee AnuHa (anroputm [leiikeTpsr).

4. HaiiTu MakcMManbHBI TOTOK B CETH, NMPUBEACHHON Ha MpUaraéMoM PUCYHKE OT MCTOYHHKA
(y3en 1) k cToky (y3en 4).

Ilpumepnuolii 6apuanm oomawineli KOHRMPOAbHOU padbomul no meme 4:

1.ITapuxmaxepckasi B J1000i1 MOMEHT MOXET 00CTy>KUBATh TOJIBKO OJHOTO KIIHEHTA.

Nmeercs Takxke Tpu MecTa IJisl OKUIAIOLIUX KIMEHTOB, T.€. B IAPUKMAXEPCKOM OJTHOBPEMEHHO MOTYT
HaxoauThCs He Oosee 4 yenoBek. KiMeHThI MpUXOIAT B COOTBETCTBUU ¢ pacnpenenenueM [lyaccona
CO cCpeaHUM 3HaueHueM 4 dYemoBeka B yac. Bpems oO0CnyXHBaHHMS —paclpeieneHo To
AKCIIOHEHIIMAILHOMY 3aKOHY C MaT. oxugaHueM 15 muH. Onpeaenute BEpOSTHOCTH YCTaHOBUBILIETOCS
pexuMa, OXUIAEMOE YHUCIO KIMEHTOB MAapUKMaxepCKoW, BEPOSITHOCTb TOTO, YTO KIHUEHT YWJET,
MTOCKOJIbKY BCE€ MECTa 3aHSITHI.

2.VImeeTcsi MacTepckas MO KPYIJIOCYTOYHOMY JIETKOMY PEMOHTY aBTOMOOWIIEH C OJHUM paboyum
MectoM. Ha ocmoTp u HeOGomnbIIoi peMOHT yxomuT B cpeaHem 30 munyT. Kak mpaBuio B JeHb
npueskaer 36 aBromamuH. [loTok 3asBok W oOcmykuBaHUs- Tpocrermue. Eciu mMacrep-ciiecapb
3aHAT, TO BHOBb IIPUEXABIIIAsl MallIMHA YE3)KAET, HE OKUACT.

1) Beruucnuth BEpOSATHOCTU COCTOSIHUM M XapaKTEPUCTUKH oOcayx uBaHus. 2) PemuTs Ty *e 3a1ady,
€CITi OJTHOBpEMEHHO paboraeT 4 mactepa. 3) BblunmciauTe KOJIMYECTBO MAacTepoB, HEOOXOAUMOE IS
TOT0, YTOOBI MPOITYCKHAsi CHOCOOHOCTh MacTepcKoii Obuta 661 He Menee 0,9.

3. IloToxk MamIuH SBISCTCS HpOCTGﬁHlHM IIOTOKOM C IIOTHOCTL A . HpOXO)KI/Iﬁ «roJIoCyeT», YTOOBI
OCTAaHOBUTH IICPBYIO IIOINMABIIYIOCA MalIUHY (npez[nonaraeTcs[, YTO BOAUTCIIb MalIuHbI, BUIA
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TOJIOCYIOIIETO MPOXO0XKET0, OCTAHABIMBACTCS M IMOAOMpPAET €ro) W 4depe3 ciydaitHoe Bpemst T OH
CaluTCs B MallUHY. Brimucare 3akoH pacnupCaACIICHUA T , €ro MATr€MaTH4YCCKOC OXUIJaHUC H
JIMCTICPCHIO.

4. B ob6nactu N kaxzasie 20 MUHYT pokIaeTcs peOeHOK. BeuncauTh: a) mokasareib poXKIaeMOCTH,
T.€. CpPEHEE KOJIUYECTBO POJIUBIINXCS B IO/, 0) BEPOSTHOCTh TOTO, YTO B TEYCHUE OJHHUX CYTOK HE
MOSIBUTCSL HA CBET HHU OJMH PEOCHOK, B) €CJIM 3a MOcjielHue 2 yaca Ha CBET MOosIBMIIKUCH 34 pebeHka,
BBIYHCIIUTH BEPOSTHOCTH TOTO, YTO K KOHITY 3-€r0 Yaca YUCIIO POJAMBIIUXCS JIeTelt Oyaer paBHO 54.

5. Ha cxnane naxoautcs 80 ALIMKOB aBTO3a4yacTei, KOTOpbIE U3bIMal0TCs coraacHo ITyacconoBckomy
3aKOHY B CpPEIHEM 5 SIIMKOB B JIeHb. BBIUMCINTL BEPOATHOCTH TOrO, YTO a) 3a 2 JHS CO CKJIaja
3a0epyT 10 smmKoB, 0) K KOHITY YeTBEPTOrO JHS Ha CKJIaje He Oy/IeT HU OJHOTO SIUKA, B) BEIYUCIUTh
CpeAHEee YnCIIO BOCTPEOOBAaHHBIX SIIMKOB B TeUeHHUE 4-X JHEH.

HpOMe)KyTO‘lHaﬂ arrecranud

Ilpumepnuvie sapuanmuol umo2060it KOHMPOILHOU PAOOMbL:
Bapuanm 1

1. Haiitn Takue 3Ha4eHUs NIEPEMEHHBIX X, X, , YTOOBI IIpH 3aJaHHOM CHCTEME OrpaHH4YeHuil (A)

q)YHKI_[I/IH F=X1 + X, IpUHUMAJTa SKCTPEMAJIbHOE 3HA4YCHUE, €CJIM 3TO BO3MOXKHO. Pemute ee mo

wiany: noctpouts OJIP, pemuts MeTtogoM mnepedopa BEpIIMH, BBIYUCIUTH TPAJUEHT LEIeBOU
(GYHKINU ¥ PEIIUTh 3a/1a9y, ONUPAsiCh Ha TPAIHEHT, COCTABUTh CUMILIEKC-TA0HUILY.

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

2. CocTaBuTh 3a/1auy, TBOMCTBEHHYIO JaHHOM 3a/1aye.
Haiitu Takue 3HaueHHs MEPEMEHHBIX  X,,X,,X;, YTOOBl MpH 3aJaHHOM CHCTEME OrpaHHuYeHHH (A)

¢bynkuusa F = x, +2x, + x; — min (IpUHUMaIa MUHUMAJIBHOE 3Ha4E€HUE), €CIIU 3TO BO3MOKHO.

X, +2x,+2x,26
(A) X, —2x, —x; <=2,

2%, =X, +x322

x 20, x,20,x;20.

3. grad F(x,,x,)=(5-4). BoccTaHOBUTh JHMHEHHYIO IENEBYI0 (YHKIHIO, HUMEIOIIYI0 3TOT
IpaJIueHT.

4. ®upma BBITYCKAET PAAMONPUEMHHMKM TpeX pasinuHblx Mmozenei: 4, B, C. Kaxnoe usnenue
yKa3aHHbBIX MOJieJIel MPUHOCUT JJ0X0J1 B pasMepe 8, 15, 25 en., coorBeTrcTBeHHO. Heobxonnmo, 4To0bt
¢upma BoImyckana 3a Heneno He MmeHee 100 npuemHukoB mozaenu 4, 150 monenu B u 75 monenu C.
Kaxnas mopnenb xapakTepusyeTcsl OINpeleseHHbIM BpeMEHEM, HEOOXOIMMBIM JUIsi M3TOTOBJICHHUS
COOTBETCTBYIOLIUX JieTasieil, COOpKM M3AETHs M ero yrmakoBkH. Tak, B 4acTHOCTH, B pacuere Ha 10
MIPUEMHUKOB Mojienid A TpeOyeTcs 3 9 JyIsi U3TOTOBJICHHS JeTayel, 4 4 Ha COOpKY U 1 4 Ha yIakoBKy.
CooTBeTcTBYIOIIME TTOKa3aTenu B pacuere Ha 10 npuemHukoB moxaenu B pasusl 3,5, 5 u 1,5, a Ha 10
npueMHukoB monenu C — 5, 8 u 3. B Tedenne Henenu pupMa MOKET U3PACX0I0BATh HA MPOU3BOJICTBO
neranei 150 gacos, Ha cOopky 200 yacoB u Ha yrnakoBKy 60 4acos.



12

CocTaBuTh 3aJaduy HaXOXJCHHS ONTUMAIBHOIO MPOU3BOJCTBEHHOro IuiaHa. I[lpuBectu ee k
KaHOHHYECKOMY BU]TY.

of

0
5. BEIYHCIIATE YacTHRIE ITPOU3BOAHEIC IIEPBOI'O 6_ , al H BTOPOI'O ITopsaKa
x oy

2 2 2 a a
‘ f, o/ , 8f, HEePBBI df(x,y)=d1f(x,y):idx+—fdy
ox? Ox0y 8y2 Ox ay

1 BTOpo# nuddepenman GyHKIUH, MEpeUNCICHHBIX HIDKE, a TAK)KE COCTABUTH MAaTPUILY 110

of of

B B ox*  OxOy
o6pa3uy:H_H(x’y)_ 52f 52f s pyHkimn f(x,y)=x"-y+0,5y> =7y —12x.
oxdy  Oy*

Bapuanm 2
1. MccnenoBaTh Ha YCIOBHBIN KCTPEMYM, BBITHUCHIBas (pyHKIHIO Jlarpamka 1 OKaiiMICHHYIO MaTPHILY
I'ecce, crienyromyro GyHKIUIO U = x4 xzy + y2 +x+y
npu ycnopunm Xy—2x+y=2.
2. Haiitu Takue 3Ha4yeHUs NEPEMEHHBIX X,,X,,X;, YTOOBI MpPU 3aJaHHOH cucTeMe orpaHudeHHH (A)
bynakmus  f =4x, +5x, + 6x, — max (IpUHAMAaTIa MaKCUMaJIbHOE 3HAYEHHUE), €CIIN 3TO BO3MOXKHO.
2x, +3x, +6x; <240
(A) 2x, +x, +2x, <100
2x, +3x, +4x; <80

x 20, x,20,x;20. PemuTs CUMIUIEKCHBIM METOOM.

3. Haiitu Takue 3HaueHUs MEPEMEHHBIX X, U X,, YTOOBI IpPHU 33JaHHOH cucTeMe orpaHndeHui (A)

bynkuus f = 2x, +3x, IpUHAMana MaKCUMaJabHOE 3HAa4YeHHe, eclau 3T0 Bo3MoxkHO. I[Tocrpouts O/IP,

peUIIUThL METOAOM nepe6opa BCPIIHH BBIYUCIIUTL T'PAJUCHT (0 (9:10) q)YHKI_II/II/I " pCIINTDH, OIMMUPAICH HA
MOHATHUC I'PaIUCHTA.

6x, —x, <36
(A) Ox, —8x, 224,
3x, +4x, 212

x 20, x,=20.

4. CocTaBUTh U PEMINTH JBOMCTBEHHYIO 33/1a4y U 1aTh PEHIEHUE UCXOIHOM 3aa4n
f =x,+x, +3x; = min (IpUHUMaIa MaKCUMAJIbHOE 3HAUCHHUE), ECITU ITO BO3MOXKHO.

2x, +x, +2x, 24
(A) X, +x,—x323

X, +2x; 21

b
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x 20, x,20,x,20.

5. Pemmmthb TpaHCIIOPTHYIO 3aj1a4y, 3a/IaHHYIO0 TaOIUIeH CTOMMOCTEH 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

Tpebyercst onpeaenuTs MiIaH MEPEeBO30K Tak, YTOOBI BCE 3amachl ObUIM MEPEBE3CHbBI; BCE MOTydyaTeln
OBUTH YIOBJICTBOPEHBI, TPAHCHOPTHBIE PACX0/IbI (CTOMMOCTH NEPEB030K) ObIJIM MUHUMAJIBLHBI,
IIPOBEPUTH, SIBIISIETCS JIH 3a/1a4a OTKPBITOH,

MPEJICTaBUTh 337]a9y B TAOJHMYHOM BHJIC,

HanucaTh LEJeBYI0 (PYHKIIHIO,

JaTh ONpEJIEIEHNE TJIaHa TOCTaBOK WJIM IJIaHa MEPEBO30K,

MIOCTPOUTD MEPBOHAYAIBHBIN MJIaH MEPEBO30K,

pelmMTh 3aJady METOJAOM INOTCHIMAJIOB, YKa3blBas Ha KAXKIOM IIare BEJIUYHHY TPAHCIOPTHBIX
pacxomos,

OOBSICHUTH, COTJIACHO KAaKOMY KPHTEPHUIO TPOIECC PEIICHHUS 3aJadd 3aKOHYCH, T.C. MovYeMy Bbr
OCTaHOBWJIMCH B MMOMCKAX JYYIIETO0 OMOPHOTO PEIICHUS,

yKa3aTh CTOMMOCTb TPAHCIIOPTHBIX PACX0JI0B ISl IEPBOHAYAIBHOTO TUIAHA U ISl OKOHYATEIHHOTO.

6. Jlana 3aa4a JJMHEHHOrO IporpaMMupoBanus: Z =9y, +25y, — min
v +5y, =24,
3y, +2y, 25,
¥, =0, v, =0.
CocTraBuUTh IBOWCTBEHHYIO 33]1a4y U PEIIUThH €€, OMUPAsICh HA CUMIIIIEKC-METO/I.
Kaxk nasbiBaercs pynkuus f =9y, +25y,?
7. UccnenoBarh Ha BBITYKIIOCTb.

f(x,v,2)=5x" +18y* +10z° —2xz+18yz +12xy

6. YueOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecTieyeHne TUCHHIITHHBI
6.1 CniMcok HCTOYHMKOB H JIUTEPATYpPhbI

Jlureparypa
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WznarensctBo FOpaiit, 2023. — 223 c. — (Bsicmee obpazoBanue). — ISBN 978-5-534-00233-1. —
Texkct : onektponnwiii // OOpazoBarenbHast mnatdopma HOpaiit [caiit]. —  URL:
https://urait.ru/bcode/511218 (nara obpamenus: 06.06.2023).

Jlononnumenvhas

1. ukun E. B. Matematnueckue METOJBI U MOJICIIM B YIPABJICHUH : y4e0. mocoOue i CTYICHTOB
ymp. cneunanbHoctet By30B / E. B. llukun, A. I'. Uxaptumswuiu ; MI'Y um. M.B. Jlomonocoga. - [3-e
u3n.]. - M. : lleno, 2004. - 437 c. : puc., Ta0x. - (Knaccuueckuit yuuBepcuteTckuil yueOHuk). - Ha tur.
1. 1 0011. Takxke: MI'Y um. M.B. JlomonocoBa 250 ner. - ISBN 5-7749-0374-5 : 211. + 2002,2000

2. I'onuapoB, B. A. Meroasl ontuMu3anuu : ydyeObHoe mocobue s By30B / B. A. ['oHuapoB. —
Mocksa : UznatensctBo HOpaiit, 2023. — 211 c. — (Bsicmee obpazoBanue). — ISBN 978-5-534-
16112-0. — Texker : snektpoHHbi // OOpaszoBatenbHas miatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/530446 (nara obpamnienus: 06.06.2023).

6.2 Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTepHET».
OnexkTpoHHas OubauoTeKa s By30B M cCy30B.- Pexxum nocrymna: biblio-online.ru
HarnmonaneHas anekrponnas 6udnuoreka (HOb) www.rusneb.ru
ELibrary.ru Hayunas snexktponnas 6ubnuoreka www.elibrary.ru

6.3 IIpodeccuonaibHble 6a3bl JAHHBIX H HHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMbI

Joctyn k npodeccuoHanbHbIM 6a3aM JaHHBIX: https:/liber.rsuh.ru/ru/bases

WHbopmanoHHbIe CIIPABOYHBIE CUCTEMBI:
1. Koncynsrant Ilnroc
2. Tapanr

7. MaTepl/IaJ]bHO-TeXHI/I‘IeCKOC o0ecneyeHue AUCHHUIIJIMHBI

Jnst obecniedyeHWs  JUCHHMIUIMHBI  HMCIOJB3yeTCS  MarepualbHO-TEXHHUUYECKas  0asa
00pa30BaTEeNbHOTO YUpEXKJIEHUs: y4eOHble ayJuTOPWUHU, OCHAIIEHHBIE JOCKOH, KOMIBIOTEPOM WIIU
HOYTOYKOM, TMPOEKTOPOM (CTallMOHAPHBIM WM TEPEHOCHBIM) ISl JEMOHCTPAMH  YYSOHBIX
MaTepHuaoB.

CoctaB nporpaMMHOT0 00eCTIeYeHHS:
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security
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8. OGecneuenue 00pa3oBaTeILHOIO NMpoIecca AJsl JUIl ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbSI H HHBAJIW/I0B

B xoze peanuzanyy JUCHUIUIMHBI HCHOJB3YIOTCS CIEAYIOIIME JONOJHHUTEIBHBIE METOJIbI
0o0y4yeHHs, TEKYIIEro KOHTPOJS YCHEBAEMOCTH U INPOMEXKYTOYHOH aTTecTalud OOydaroUIuXcsl B
3aBUCUMOCTH OT UX WHIMBHUIYaTbHBIX 0COOCHHOCTEH:

® Ui CJENBbIX W CIA0OBUIAIIMX: JIEKIUH O(OPMIISIOTCS B BHJIE 3JIEKTPOHHOI'O JOKYMEHTa,
JOCTYITHOTO C TIOMOULIBI0 KOMITBIOTEPA CO CIEHUAIU3UPOBAHHBIM TPOTPAMMHBIM 00ECIIEUCHUEM;
IIUCbMEHHBIE 3a/1aHUSl BBINOJIHAIOTCA HA KOMIBIOTEpE €O CIELUAIN3UPOBAHHBIM IPOIPAMMHBIM
o0ecrie4yeHneM WM MOTYT OBbITh 3aMEHEHBI YCTHBIM OTBETOM; OOECIIEYMBAETCS WHAMBHUIYaTbHOE
paBHOMepHOe ocBelieHue He MmeHee 300 JroKc; JUlsl BBINOJHEHMS 3a/aHusl IpU HEOOXOAUMOCTH
MPEJOCTABIISACTCS yBEIMUYMBAIOIIEE YCTPOWCTBO; BO3MOXKHO TAaK)Ke HCIOJIb30BaHUE COOCTBEHHBIX
YBEJIMYMBAIOLIUX YCTPONCTB; NUCbMEHHBIE 3aJaHUsl O(OPMIIIOTCS YBEIUYEHHBIM HIPU(PTOM; SK3aMEH
1 3a4€T MPOBOATCSA B YCTHON (hOpME MIIM BBITIOJIHAIOTCS B MUCBMEHHOH (popMe Ha KOMIIBIOTEpE.

o Uil INIyXUX M CJIA0OCHBILIAIINX: JEKIUH OQOPMIISIOTCS B BHUJE DJIEKTPOHHOI'O JOKYMEHTa,
aM00  IpeaocTaBiseTCs  3BYKOYCWIIMBAIOLIas — anmapaTypa HMHAMBUAYAJBHOTO  IOJb30BAHUSA;
MUCHMEHHBIC 33JaHUsl BBIOMHSIOTCS HAa KOMITBIOTEpE B NMHUCBMEHHOH (opme; dK3aMeH U 3auéT
IIPOBOJIATCS B MUCBMEHHOM (hopMe Ha KOMIIBIOTEPE; BO3ZMOKHO IIPOBEICHUE B (hOpME TeCTUPOBAHMUSL.

® U JIMIl C HAPYIICHUSMH OTOPHO-IIBUTATEIBHOTO ammapara: JIEKIUU O(QOpMISIFOTCS B BHIIE
AJIEKTPOHHOTO JIOKYMEHTA, JOCTYIIHOTO C IIOMOIIBI0 KOMIIBIOTEpa CO  CIEHUATU3UPOBAHHBIM
[IPOrpaMMHBIM ~ OO€CIieYeHHEeM; IHCbMEHHbIC 3a/laHusl  BBINOJIHAIOTCS HAa KOMIIBIOTEpE CO
CIEIMAM3UPOBAHHBIM TPOTPAMMHBIM 00ecrieueHueM; SK3aMeH U 3a4€T MPOBOJATCS B YCTHOH (hopme
WJIM BBINOJIHAIOTCS B MUCbMEHHOM (popMe Ha KoMmIbroTepe.

[Tpu HEOOXOMUMOCTH TIpEyCMaTPUBACTCS YBEITMUYEHUE BPEMEHHU ISl TIOATOTOBKH OTBETA.

[Iponienypa npoBefieHHs MPOMEKYTOYHON arTecTalMy JUis OOy4arolUXCsl YCTaHABIMBAETCS C
y4€TOM MX MHIUBHIYaJIbHBIX NMCUXO(pU3ndecknx ocobeHHocTeil. [IpomexyTodnas arrecTamust MOXKeT
IIPOBOAMTHCS B HECKOJIBKO 3TAIIOB.

[Ipu mpoBexeHWU TPOLEAYPHl OLEHUBAHUS pPE3YJIbTaTOB OOyYEHHS IPEIyCMaTpUBACTCS
UCIOJIb30BaHNE TEXHUYECKUX CPEICTB, HEOOXOJUMBIX B CBSA3M C MHAWBUIYaJbHBIMU OCOOEHHOCTSMU
oOydJaromuxcsi. OTH CpEeICTBA MOTYT OBITh MPEJOCTABICHBl YHUBEPCHUTETOM, WIM MOTYT
UCIOJIb30BaTbCsl COOCTBEHHBIE TEXHUUECKUE CPECTBA.

[IpoBenenune mporneaypsl OICHUBAaHUS PE3YIbTaTOB OOYUEHUS IOMYCKAeTCs C MCIOIh30BaHUEM
JMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

ObecnieunBaeTcst 10CTyll K HMHGOPMAMOHHBIM U OuOIMOrpaduueckuM pecypcaM B CETH
WuTepHer it Kaxoro odyuaromnierocs B popMax, aJaiTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/10pPOBbS U
BOCTIPHUSATHS HHPOPMALINH:

e Ui CIENbIX U CIA0OBUIAIIMX: B IMe4yaTHOM Qopme yBenudyeHHbIM HIpupToM, B (hopme
3JIEKTPOHHOIO IOKYMEHTa, B (hopMme aynnodaiina.

® IS TITyXUX U c1a0O0CIbIIIaMX: B Ie4aTHON Gopme, B popMe 31EKTPOHHOTO TOKYMEHTA.

® U151 0O0YJaIOIINXCSl C HApYIICHUSIMHE OTIOPHO-/IBUTATEIBHOTO armapara: B Ie4aTHoil gpopme, B
(dhopme 2IEeKTPOHHOTO JOKYMEHTa, B (popme aynuodaiina.

VYyeOHbIC ayAUTOPUU JII BCEX BHUJIOB KOHTAKTHOM M CaMOCTOSITENIBHOW pabOThI, HaydHas
OubnMoTeka W WHBIE TOMEMICHHUS Ui OOYYEeHHS OCHAIEHBI CHEIHAlIbHBIM O0OpPYJOBaHHEM U
y4eOHBIMA MECTaMH C TEXHUYECKUMH CPEJICTBAMH O0yUEHUS:

® ISl CIIENBIX U CIA0OBUASAIIMX: YCTPOUCTBOM JJisi CKAHUPOBAHMS M UTEHUS ¢ Kamepoir SARA
CE; nucnuieem bpaiing PAC Mate 20; npuntepom bpaiinsg EmBraille ViewPlus;

oIl TUIYXHX M CIa0OCHBIIIANINX: aBTOMAaTH3UPOBAHHBIM pPabOYMM MECTOM ISl JIIOJIeH ¢
HapyLIEHUEM CiTyXa U c1abO0CIbIIIalNX; aKyCTUYECKUI YCUIIUTENbh U KOJIOHKH;

o isi OOYYarOIIMXCS C HAPYIICHUSMHU OIMOPHO-IBUTATENLHOTO ammapaTa: MepeIBUKHBIMHU,
peryiupyeMbiMi dproHomudeckumu naptamu CH-1; KOMIBIOTEpHONW TEXHUKOW CO CIEIUaIbHbIM
MIPOrPaMMHBIM 00€CTIeYeHUEM.
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9. MeToan4yecKkne MaTepHaJIbl

9.1 I1aHbI NPAKTUYECKUX 3aHATHH

Tema 1. Pemenue npocredmmx 3a1a4 JUHEHHOT0 MPOrPpaMMHUPOBAHMS U MOUCKH JIKCTPEMYMOB
(pyHxuumii.

dopma npoBeJeHHs — pellIeHNe TUIOBBIX 3aa4 JUIsl 3aKperieHust 1 GOpMUpOBaHUS 3HAHUM, YMEHUH,
HAaBBIKOB, 00CYXK/ICHUE TEOPETHUIECKUX BOTIPOCOB.

Bonpocuvl ons obcyscoenus:

[IpumMepbl THUMOBBIX NPAKTUYECKUX 3aJlay, MPHUBOJAIIMX K MAaTEeMaTHUYECKOW MOCTAaHOBKE 3aJlauu
MaTeMaTH4ecKoro (JIMHEHHOro) MPOrpaMMUPOBAHMS: 3aJadya O JUeTe, 3ajJaya ONTUMHU3ALUU
MIPOM3BOJICTBA TPU OTPAHMUCHUSX HA pecypchl. [IpuMepsl rpadudeckoro pemieHus 3aaa4 JTUHEHHOTo
(MaTeMaTU4eckoro) IMpOrpaMMUPOBAHMS B Cllydae JBYX IMepeMeHHbIX. [loHsATHE BBITYKIOTrO
MHOxkecTBa. CBoiicTBa pelleHUui 3aaaud JuHenHoro mnporpammupoBanus (3JIII)- cBs3p omopHoro
pewenns 3JII1 1 yriaoBeIX TOUEK MHOTOTPAaHHUKA PEILICHUH.

Ilpumepnvie 3a0auu 015 peutenus 8 ayOUMopuu:

I Tum 3ama9 (mpumepsl):

1.Haiitu Takue 3HaYeHUs IEPEMEHHBIX X, U X,, YTOOBI IIPH 3aJlaHHON CUCTEME OrpaHudeHuil (A)

(1)YHKI_[I/IH Z = X, + 4X2 IIpyuHHMalla MAKCUMAJIbHOC 3HAYCHHEC, CCJIM 3TO BO3MOIKHO.

[TocTpouts O/IP, pemnts 3a1auy.
—4x, +x, <4
- X, +x, <5
(A) )
—x, +2x, <2

3x, +4x, 212

x 20, x,20.

2. Haiitu Takue 3HaueHUs IEPEMEHHBIX X, U X,, YTOOBI IIPH 3aJlaHHOM cHCcTeMe OorpaHuueHui (A)

Gyskuus Z = 2x, + 3x,IpuHAMaa MaKCMMaJlbHOE 3HaYeHHe, eClik 3T0 Bo3MoxkHO. [loctpouts OJIP,

PELIUTh METOJIOM Iepedopa BEepILUH, BBIYKCIIUTH TPAJUEHT
1eneBol (PYHKIUU U PEIUTh, ONUPAsICh HA TPATUEHT

6x, —x, <36
(A) Ox, —8x, 224,
3x, +4x, 212

x 20, x,=20.

3. Haiitu Takume 3HA4YEHHUS IEPEMEHHBIX X;,Xy,X;,X,,X5, YTOOBI ~ TIPH 33JaHHOH CHCTEME
orpanuueHuii  (A) QyHkuua Z =X, —Xx, —X; +3x, —2x; — max (IpUHAMAaga MaKCHMaJbHOE
3HAUEHUE), €CIIA ITO BO3MOKHO.

x, +x, =3x, +4x, =11
(A) X, + x5 +3x, +6x; =33 ,

—2x, —2x, +x; +10x, —=5x, =2
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x 20, x,20,x,20, x, 20,x, 20.

PemmuTh CHMIUIEKCHBIM METOJIOM, MOXHO [ONOJHMUTEIBHO YyKa3aTb rpaduyeckoe pelieHue
(OTHOCHUTEIBHO NEPEMEHHBIX X, Xs)

4. UccnenoBaTh Ha 0€3yCIIOBHBIHN JTOKATBHBINA 9KCTPEMYM
f(x,y)=x"-y+0,5y>=7y—12x
Koumponvnvie sonpocawi:
1. Yro Takoe
1) ueneBas GpyHkius?
2) oNTUMAaJIbHBIN I1J1aH?
3) o6sacTh JOMYCTUMBIX PEIIeHU?
2. OnucaTe Ha NMpUMEpPE CUMIUICKCHBIM METOJ pelieHusl 3ajad JIMHEMHOro MpOrpaMMHUpPOBAHUS. 3.
3aaTh ABOWCTBEHHYIO 3314y JIMHEHHOTO MPOTrPaMMUPOBAHHSL.
4.001ue npaBuiia IOCTPOEHUS JBONCTBEHHBIX 3a/a4.
5.I1epBas u BTOpast Teopema JBOMCTBEHHOCTH, UX SKOHOMUYECKHI CMBICIL.
6. Pemenue 3amauM JMHEMHOrO NPOrpaMMHUPOBAaHUS T€OMETPUYECKHM M CHUMILIEKC-METOJIOM. 7.
[TocTpoenue TBOMCTBEHHBIX 3a/1a4.
8. Pemenue TpaHCHOPTHOM 3a7aud METOJOM NOTEeHIHaIOB. CBeleHHE HE3aMKHYTBIX MOJENIEH K
3aMKHYTBIM.
Il Tun 3amau (mpumepsl):
1. HaiitTu Takue 3Ha4YeHHs] MEPEMEHHBIX X;,X5,X;5,X,,Xs, UTOOBI ~ IPU 3aJaHHOW CHCTEME
orpanudenuil (A) pynkuus f =x, —x, —x, +3x, —2x; = max (IpUHUMAaJIa MAKCUMAJIbHOE 3HaYCHUE),

€CJIM 3TO BO3MOXKHO.

x, +x, =3x, +4x, =11
(A) X, +x; +3x, +6x; =33 ,

—2x, —2x, +x; +10x, —=5x, =2

x 20, x,20,x,20, x, 20,x, 20.
Pemute CUMITJIEKCHBIM METOJIOM, JIOTIOJHUTENIBHO yKa3aTh rpauyeckoe pelieHue
(OTHOCUTEIBHO MEPEMEHHBIX X, , Xs.)
2. Jlana ocHOBHas 3a7ia4a JMHEHHOTO IPOrpaMMHUpoBanus: Z = 2x, +3x, — max
x, —3x, <6,
-2x, +x, <4,
x, 20, x, 20.

CocTaBUTh IBONCTBEHHYIO 33/1a4y M PELIMTh 00€ 3TH 3a7auu (rpapuueckn).
Pemrenne TpaHCIOPTHOM 331a4¥ METOJIOM IIOTEHIIMAJIOB

III Tum 3amay (mpumMepsl):
1. TpancnoptHas 3agaua.
HeoOxonumMo mepeBe3Tn 3amachl TPOAYKIIMA B KOJUYECTBE 90,100, 90 emmHHMII CO CKJIaJIOB

A, A,, A, COOTBEICTBEHHO, K morpeburensm B,, B,, B,, B,, npudeM Hyabl noTpedUTENEH

coctasstrot 70, 60, 80, 70 e AMHUII COOTBETCTBEHHO.
CTOMMOCTH TIEPEBO30K TAKOBBI:
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or A,k 1) B, paBHal; 2) xB, paBHa5; 3)k B, paBHa6; 4)k B, paBHa l;
or A,k 1) B, pana4; 2) kB, pasmal 3)k B, paBHa3; 4)k B, paBna4;

or A, x 1) B, paBua3; 2) kB, paBHa3; 3)x B, paBHa5; 4)x B, pasna4.

Tpebyercst onpeaenuTh MIIaH MEPEBO30K TaK, YTOOBI BCE 3amachl ObUIM MEPEBE3CHBI; BCE MOTydYaTeln

ObUIH YIOBJIETBOPEHBI; TPAHCIIOPTHBIE PACX0/bI (CTOMMOCTD MEePEeB030K) ObLIM MUHUMAIbHbBI.

[IpoBeputs, sBIAETCS JIM 3a/1a4a OTKPHITON

MIPEJICTaBUTh 3aJ]a4y B TAOJIMYHOM BHJIE

HAaMuUCaTh MENEBYIO (YHKITHIO

JaTh ONpeJIeIeHNe TIaHa MTOCTaBOK WJIH IJIaHa MePEBO30K

MMOCTPOUTH MEPBOHAYAIBHBIN IJIaH IEPEBO30K METOI0M «CEBEPO-3aIaHOT0» yIiia

pelIUTh 3a/Jayy METOAOM IIOTEHIMAJOB, YyKa3blBash Ha Ka)KIOM Ilare BEJIMYUHY TPAHCHOPTHBIX

pacxoioB

O00BSICHUTH, COTTIACHO KAKOMY KPUTEPHIO IIPOLIECC PEIICHUS 3a/1a4H 3aKOHYEH,

T.€. MOYeMy Bbl OCTAaHOBHIIMCH B TIOMCKAX JIYYIIETO OMOPHOTO PEIICHHS,

yKa3aTb  CTOMMOCTb TPAHCHOPTHBIX  pacXofOB [UIsi  MEpPBOHAUAIBHOIO IUIaHA W AN

OKOHYATEJIbHOTO.

2. TpaHcniopTHas 3aJjaua OTHOCUTENILHO BPEMEHHU MEPEBO30K.

UYetbipe MOCTaBIIMKA C TPy30M cooTBeTcTBeHHO B 550, 250, 300, 100 equaMIl MOTYT  0OECIICUUTH

YeThIpeX NoTpeduTeseil, KOTOpbIM HEOOXOIUMBI IOCTABKU COOTBETCTBEHHO

B konuuecTBe 400, 200, 150 u 450 equnHUI] TPY30B.
1

Marpuua BpeMeH IepeBO30K TaKOBa:

W O
H DD o0 W
—_— e = N

6
2
1

[\

HaiiTn MuHMMansHOE BpPEM: Ha IICPCBO3KY I'PY30B.

Tema 2. MaTpuuHble UTPbI, YUCThIe U CMEIIAHHbIE CTPATerHH.

dopma MpoBeACHNsT — PEUICHHE TUTIOBBIX 3aJ1a4 [T 3aKperIeHus U (pOpMUPOBaHUS 3HAHWIA, YMEHUH,
HaBBIKOB, 00CY)XJI€HHE TEOPETUUECKUX BOIIPOCOB.

Ilpumepnvie 3a0ayu 015 peutenus 8 AyOUMoOpuU:

I Tun 3amau (mpumepsl):

1. UccnenoBaTh MaTpUIlbl BEIMTPHIIIEH Ha

a) HaJIM4Ke CeIJI0OBOM TOYKHU JUIsl aHTarOHUCTHYECKON UTPBI

o 0 1 2 4 0 3 8 5 0 3 -1 2 -1 2 2 3 5 1

s 11 5 3 6 6 4 6 -1 5 3 -1 -1 0 2 2

3 3 ] 4 3 -1 4 34 2 1 3 3 46
51 =27 6 7 5 2 3 2 7 3 3 45

4 2 -1 3 4 3 4 3 4 3 4 3

1 3 0 2 5 2 -1 2 5 2 -1 2

-1 0 -2 2 0 2 4 1 0 2 4 1

32 2 3 51 1 3 51 1 3
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35 9 710
31 2 1
54 8 6 2 11130
6) |7 6 10 8 11|, 400 1 Ha JOMUHUPOBAHUE CTPATErHil U CEJIOBYIO TOUKY.
4 5 7 7 9
4 1 2 1
6 6 10 8 12

B) PemmmTh aHTaroHHnCTHYECKHIE HUI'PpbI C MAaTpULIaAMHU BBII/Il"prH_Ieﬁ

6 -3 5 2
2 -1 0 8§ 2 7 0
10 -2
L s -2 5 7 -2 6 -4 7
7 0 2 I 2 0 4
1 5 -5 6
no niany:

A) esvinucamev  pedyyupogaHmylo Mampuyy 6vlucpbludell, HAUMu HUNCHIOIO YeHy U YKA3amb
MAKCUMUHHbIE CMPAMe2uul; Haumu 6epxXHIOI0 YeHy uspvl U yKazams MUHUMAKCHble Cmpame2uu, Haumu
YeHy uspbl U napvl ONMUMATLHLIX CIMPAMe2Uti, eClu OHU CYUeCmeYIom.

b) pewums 6 cmewannvix cmpamezusix.

Il Tum 3agau (mpumeps):
1. 3agada o moceBax.
C/x ¢upma MOKeT BbIpalIMBaTh HA ONPEAEICHHOW IUIOIIANU ABE KyIbTypbl: A, U A, B YCIOBHUIX

noxumsoro sera (1), 3acynumsoro snera (3) u HopMansHoro jera (H). YpoxkaiiHocTs KyabTypsl A, B
TOXKJIJTMBOE JieTo - 3 y.e. Ha | ra, 5 y.e. B YCIOBUAX HOPMAaJbHOTO JieTa W 8 y.e. IIPH 3acyxe.
VYpoxaiiHocTh A,Ha 1 ra Ipu 10KUIMBOM JIETE - 6 y.€., 3 y.€. B HOPMAJILHOE JIETO U 2 y.€. IIPH 3acyXe.

dupMa X04YeT CIIaHUPOBATh MOCEBBI TaK, YTOOBI MOTy4YaTh ONTHUMANBHBIA ypOKall MPU pa3IHMUHBIX
MOTOHBIX ycioBusX. JlaiiTe pemenue st GupMBI.

2. lBa urpoka A u B wumeroT mpaBo 3araabiBaTh ILenble yuciaa oT 1 g0 4. B ToMm ciydae, korja
pe3yabTaT CIOXKEHUs 3aJyMaHHBIX uucesl OyaeT YeTHbIM, HIrpoK B BblutaumBaeT Hrpoky A
MOJIYYMBIIYIOCS. CyMMY, a €CJIM HEYETHBIM, TO, HA00OpOT, MIpOoK A BBIIUIAYMBAET HWIpoKy B.
IIpencraBpTe 3Ty 3a7a4y Kak UIPy U PELIUTE €€.

3.Apmus A, umerolas 0iMH CaMoJIeT, MOKeT HallpaBUTh €ro B aTaKy Ha OJIHY M3 Tpex Leneil. Apmus
B, o6magaromasi €IMHCTBEHHBIM 3€HUTHBIM OpYIHEM, MOXET YCTaHOBHTH €ro Ui OIHOW U3
BO3MOXHBIX Leneld. Ecnu nens He 3ammineHa, oHa INpHM aTake paspymaercs. LleHHOCTh neneit
cocrapister 3-10% | 2-10F, 1-10° COOTBETCTBEHHO. A CTPEMHTCS MAKCHMHU3MPOBATh yIIepo
OT HamajeHus, a B crpemurcsa ero MuHUMH3UpOBaTh. [lOCTpoOHTE TEOPETHUKO- HIPOBYIO MOEIH
3a7a4H.

4 Mara3un mMoxetr 3akynaTte it peanusanuu 10, 15, m 20 TOHH CKOpONOPTAIIMXCA MPOAYKTOB IO
rene 300 py6 / kr. B 3aBucMMOCTH OT crpoca (TIOHWKEHHBIN, YMEPEHHBIH, MOBBIIICHHBINA) B JIeHb
MokeT ObITh mpojano 10, 15, u 20 Ttonn mo uene 500 py0 / kr. OcTaTok ToBapa MOXET OBITH
peann3oBaH Ha cienyrouuil 1eHs 1o ueHe 150 py6 / kr.

[IpencraBbTe 3Ty CUTYAIUIO B BHJIE HTPHI M IPEIOKUTE ONITUMAIILHOE PEIICHNE.

5.B HOBOM KMJIOM MaccUBE cO37aeTcsl pupMa 110 PEMOHTY PaJHo- U TeJleannapaTypsl.
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Jns ynponieHus 3a1a4u MpUMeEM, YTO TTOTOK 3asIBOK Ha PEMOHT MOYET COCTaBUTH 2, 4, 6 U 8 ThICAY B
roa. HakomseHHbIM ONMbIT MOKa3bIBAET, YTO MPUOBUIb OT OJHOW 3asABKU COCTaBISET A pyO; morepw,
BBI3BaHHBIE OTKAa30M B peMoOHTe, cocTaBisitoT II py0 Ha Kaxaol 3asBKe, a YOBITKM OT IPOCTOS
CIELUAINCTOB MPH OTCYTCTBUHU 3aSBOK COCTABIIAIOT 6 PyO. 32 KaKIYI0 HEAO-TIONYYEHHYIO 3asBKY.
[IpencraBbTe 3Ty CUTyalMi0 B BUJE WUIPHI M MPEAJIOKUTE ONTHUMAIbHOE PEUICHHE [0 OpraHu3aluu

(bup™meI.

III Tun 3amau (mpumepsl):
Bumampuunvie uepul.
1. JInyemma 3aKIFO9eHHBIX.
B TiopbMe B TedyeHue roja, rmoka MIET CIEICTBHE, B pa3HbIX Kamepax CHJIAT JiBa NPECTYIHHKA,
COBEPIIUBIINX 00IIIEe MTPECTYIICHUE.
[IpsIMBIX yIMK NPOTUB HUX HET. [IpecTynHuKHU HE MOTyT OOIIAThCs IPYT € APYIOM.
Ecnn ob6a oHM OTpHULIAIOT CBOIO MPUYACTHOCTh K MPECTYIIEHUIO, TO Y CJIEACTBUS HET BO3MOXKHOCTHU
JI0Ka3aTb OOBHMHEHME U MPECTYIHUKH OCBOOOXKIAIOTCS, NpPUYEM KaxXIbli W3 HUX TepseT TIoj
IIPEIBAPUTEIILHOTO 3aKIIIOUECHHUSI.
Ecnu non naBneHueM cienoBatelis OAMH W3 IMPECTYHUKOB CO3HAETCS B TOM, YTO OHHU BJIBOEM
COBEPIIMIIA TPECTYIUIEHUE, TO 00a OyAyT OCYXKIEHBbI, HO CO3HABUIMKCS TOJy4aeT M JIET JIMIICHUS
CBOOO/IbI, @ HE CO3HABIIMUNCS --- N JIET JUILIEHHUS CBOOOIBI.

Kakyro TuHUIO TOBEICHNUS BBITOJHO BBIOPATh KAKIOMY U3 UTPOKOB?
C TOYKM 3peHust TEOPUH UT'P MOXKHO IOCTPOUTH MOJIEIIb: €CTh JABa Urpoka A u B,
y KaXJ0ro JBe crpareruu - ropoputh ( I ) u momuate ( M ), «BBIMIPBIID UTPOKA =paBHO YHUCIIO JIET
3aKJIFOYEHHUS CO 3HAKOM «-». MaTpHIbl BBIUTPBILIEH TAKOBbI

M r M r
M( -1 -n M( -1 -n
I'\—m -m I'\—m -m

OO6m1ast MaTpuIla BBIMTPHIIICH:
M r

M( (-1, -1 ) (-n, —-n)
I (—m,—m ) (—m, —-m )

Hanpuwmep, npu m=3, n=6 MaTpuIlbl BEIUTPHILIEH :

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

IV tun 3apau (mpumepsl):
1. IIpoBepuTh, €CTh JIM JOMUHUPOBAHHUE CTPATETHM JJIsl OMMaTPUILIBI
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B B,
A ((2,3) (6,1) (3,2)
Al (7,2) 1,5 4D
Al (L4) (G, (6,3)
AN @8,6) (1,2) (6,1
U yKa3aTh paBHOBecHs 110 Hamry B 4MCTBIX cTpaTerusx.

B

1 2

Tema 3. OnTumu3zauuu Ha rpadgax.

dopma IpoBeCHHS — PeIlIeHUE TUIIOBBIX 3a7a4 JUIs 3aKperIeHus U (POpMUPOBAHMS 3HAHUH, YMEHUH,
HABBIKOB, 00CYX/I€HUE TEOPETHUECKUX BOIPOCOB.

Bonpocul 013 06cyarcoenus:

[Ipumeps! rpadoB. Beruncnenue crenenu BepuuHsbl. [locTpoeHue mapuipyra B Heoprpade, IUKIa B
Heoprpade, mytH B oprpade. [Ipumeps! alMKIN4ecKnX, CBA3HBIX TpadoB.

I'pad-«aepeBo», mocTpoeHHe OCTOBHOTO JepeBa. B3BemieHHBbIH rpad, Bec Mmapipyra, Hepexon K
noHsTuio cetu. [locTpoeHue nMKiIa, OCTOBHOTO jAepeBa g certu. IlocTtpoeHne MHUHHMaIbHOIO
OCTOBHOTO JIEpPEBa CETH.

Ilocmpoenue munumanorot cemu.

Ipumepusie 3a0auu 011 pewieHus 8 ayoumopuu:

I Tun 3agau (mpumepsl):

1. Ha pucyHke ykazaHbl pacCTOSIHUS MEXIY IiatrgopmMamu, JOOBIBAIOIIUMU T'a3 B OTKPBITOM MOpE, U
pUEMHBIM ITyHKTOM Ha Oepery. [lnatdopma 1 — camas Gnm3kas k Oepery U OcHaIeHa He0OX0AUMBIM
JUIS TIEpeKayky Ta3a OT APYrux IuardopMm K Hel M K MPUEeMHOMY MYHKTY obopynoBanueM. HyxHo
CIPOEKTUPOBATh CETh TPyOONPOBOJOB MHUHUMAIBHOW JUIMHBI, coeauHsowmed mmiarpopmy 1 u
ocTajbHbIe TIAT(HOPMBI.

[Ipenmosnoxum, 4To B MpeAbIAYIIEH 3aaue Bce MIaT(GOpMbl pa3OUTHI HA 2 TPYNIbl B 3aBUCUMOCTH OT
JABJICHUS ra3a B CKBaXXMHAX: K rpymrme miaThopM ¢ BHICOKUM JaBJICHHEM raza otHocsarcs 2,3,4 u 6
m1atGopMbl, a ¢ HU3KUM JaBleHHEM rasza -5,7,8,9. M3-3a pa3HUIBI B NaBICHUHM Ta30MPOBOJBI OT
m1aTGOpPM pa3HBIX TPYII HEIb3sI COEAUHATHh MEXAy CO00i, HO MOKHO IPUCOEAUHSTH UX K T1atdopme
1. ITocTpoUTh MUHUMAIBHYIO CETh ITA30IPOBOIOB.

OcBoeHue anropuT™Ma MoucKa KpaT4aiiero myTH.

II Tun 3apau (mpumepsl):

1. Bogutens e3aut u3 noma (1) Ha padory (P) mo camomy KOpOTKOMY MapuipyTy Cpelu BO3MOMKHBIX
[0 TpPUBEACHHOW Ha puc. cxembl Jopor. Ho mpu »3TomM ero vacto mrpadyroT 3a NpeBbIICHUE
CKOPOCTH, MOATOMY CaMbIM OINTHUMAaJbHBIM MapLIPYTOM SIBJIIETCS HE CaMblii KOPOTKHMH, a camblil
KoMMepuecku Oe3onacHblil. Ha BTOpoil cxeme mnpuBeneHbl BEPOSTHOCTH COOBITHS A= (ObITH
omrTpadoBaHHBIM Ha KaxaoMm yuactke jmgoporu). Hapsiner [MBBJl 3anuMaroT cBoW MO3UITMH
cllyyailHBIM 00pa3oM, HE COIJVIacOBbIBask MX JApYyr c jApyroM. IlocTpouTh camblif ONTUMAaIbHBIN
Mapuipyt ot 1 o P.

III T 3amgay (mpumMepsl):

1. Ha pucynke MoxeT ObITh IpHBEIECHA TPAHCIIOPTHASI CETh, COCTOSAIIAS U3 5 TOPOJOB (PACCTOSHUS
MEXy TOpPOJaMHU=BEPIIMHAMH CETH MPHUBEIACHBI Ha ayrax cetn) Haiitm kpaTdaifimie pacCTOSHUS OT
ropoja 1 10 Bcex OCTalIbHBIX 4-X TOPOJIOB.

2. Tlomstme pa3pe3a Ha Tpade W €ro MPOMYCKHOW CHOCOOHOCTH. ANTOpHUTMa HaXOXKICHUS
MaKCUMaJbHOTO TMOTOKA. PelieHue mNpakTUYECKUX 3afad il pa3uyHbIX CEeTel € MOMOILbIO
MTOCTPOCHUSI MAKCUMAJILHOTO TIOTOKAa B CeTH. Ha mpuBeIeHHOM pHC. CETH MOCTPOUTh MaKCHUMAJIbHBIN
MOTOK.

Koumponvnvie onpocwi:

1. ITouck KpaTualIMx MapUIPyTOB, MAKCUMaIbHBIA TOTOK B CETH JIJIs1 KOHKPETHBIX TpadoB.
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Tema 4. CuctemMbl MaccOBOro 00CIYKUBAHMS.

®dopma npoBeJeHHs — pellieHue TUIOBBIX 3ajay JUIsl 3aKperieHusl U (GOpMUPOBaHMS 3HAHUN, YMEHUH,
HaBBIKOB, 00CY)XJICHHE TEOPETUYECKUX BOIIPOCOB.

Ilpumepnvie 3a0auu 015 peuterus 8 AyOUMoOpUU:

I Tun 3agau (mpumepsl):

1. B Oonpmom ropoae kaxzawsie 12 MuUHYT poknaercsa peOeHOK. Bpemss Mexay poKICHUSIMH
pacnpeiesieH0 MO0 AKCIOHEHLMAIbHOMY 3aKOHY. BBIUMCINTH CpelHee 4uciIo POXACHUHM 3a TIof,
BEPOATHOCTH TOTO, YTO B T€YEHHUE | rojla He MPOU30MIET HU OJHOTO POXKICHHUSI, BEPOSTHOCTDH BbIAuU
50 cBUIETENBCTB O POXKACHUM K KOHIy TPETHErO 4aca, €CIM HM3BECTHO, YTO HA MPOTSHKEHUU
MpeabIaymux 2 4acoB 06110 BbiaHo 40 TakuX CBUACTEILCTB.

Il Tun 3agau (mpumeps):

1. Marasus pabotaet ¢ 3 kaccamu. Kak TOJIbKO ouepenp MoKyIaresaeii IpeBbICHT 4 YesloBeKa, TO OyeT
OTKpbITa JIONOJIHUTENbHAS Kacca. [lokynaTenu noaxoaiT K KaccaM B COOTBETCTBUU C PAaCIPEEICHUEM
[Iyaccona ¢ matemaTrueckum oxxkuganueMm 10 yen. B yac. Bpems o0ciy-KUBaHUS MOKYyIMAaTeNs B Kacce
pacnpeiesieH0 10 SKCIOHEHIMAJIbHOMY 3aKOHYy co cpeiHuM B 12 munHyT. OnpenenuTts B
YCTaHOBUBIIEMCS PEKHME BEPOSITHOCTh TOTO, UTO N MOKYIATENEH CTOST B OUEPE/IN B Kaccy.

2. [IpuMeHeHrEe SKCIIOHEHIMAIBHOTO PACIIPEAETICHHS B CUCTEMAaX MacCOBOI'O 00CITyKUBaHHUS, OCBOUTD
MOJIETIH POKJICHUS M THOEIH, CBSI3b MEXK/1y SKCIIOHEHIIUAIBHBIM U IyaCCOHOBCKUM paclpeieIeHUSIMHU.
Koumponvnvie onpocwi:

1. YUTo Takoe myacCOHOBCKUM MOTOK?

2. Kakoe pacnpenenenne uMeeT clydailHas BEJIMYMHA= BpeMs OOCTY>KUBaHUS KIMEHTOB, Kak
npaBuyio?

3. Onucatb NOTOK DpJiaHra.
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IIpunoxenue 1. AHHOTAIUS
paboyeii mporpaMMbI JUCIUATUTHHEL

AHHOTAIIUS PABOYEN ITPOT' PAMMBI JTUCIUILIAHBI

Hucuunnuna «MccnenoBanue onepauuii» peanusyetcs Ha (hakyiabTere HHGOPMAIMOHHBIX CHCTEM U
Oe3omacHocTH Kadeapoit GyHIaMeHTaTbHON U PUKIATHON MATEMATHKH.

Llenv Oucyunnunvl: naTh TPEJCTaBICHHUE CTYACHTaM O MPHUHIMIAX W METOJaX MaTeMaTUYecKOro
MOJICJIMPOBAHUS Ollepaluii, MO3HAKOMHUTh C OCHOBHBIMU THUIIAMH 33J]a4 HMCCIIEIOBAHUS OIEpalui u
METOJIaMU MX PeIlleHus A MPAKTUUYECKOr0 MPUMEHEHUSI.

3a0auu: HAYyYUTH CTYACHTOB MPUMEHSATH METOJOJOTHIO HWCCIICOBAHMS OTEpaIliii; BBIMOIHITH BCE
STanbl UCCIENOBaHM; KiIacCUPUIMPOBATh 3a7adyy ONTUMU3ALMU; BHIOMpATh METOJ pEUIeHHs 3aiad
ONTUMU3AIMH; HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHMU peaU3alldd METOJOB HCCIEI0BAHUS
orepalyii ¥ MeTo/10B ONITUMHU3AIIHH.

JucuurinHa HarpaBieHa Ha OPMUPOBAHUE CIICTYIOIINX KOMIICTCHIINNI:

e OIIK-2. CnocobeH 00OCHOBaHHO BHIOMpATh, JOPAOATHIBATH W TMPUMEHSATH JUISI PEIICHHS
HCCIIEIOBATENIbCKUX U MPOEKTHBIX 337ad MaTeMaTHYEeCKHE METOJAbl U MOJENH, OCYIIECTBISATh
MPOBEPKY aJCKBATHOCTU MOJIEJICH, aHAIM3UPOBATh PE3YJbTAThl, OILICHUBATH HAJEKHOCTH W
KauecTBO (DYHKIIMOHUPOBAHUS CUCTEM.

B pe3ynbpTaTe ocBOCHMS TUCHHUILUIMHBI 00 YYarOITUICS JOJIKEH:

3Hamb: OCHOBHBIE TIPUHLMUIIBI TIEPEUYUCICHUS OOBEKTOB; TMOHATHE MPOU3BOIAIICH (QYHKIIHH
MOCIICOBATEIBHOCTH; (OPMYITy  BKIIOUYCHHUS-UCKIIOUCHUS; METOABl PEIICHHS] PEKYPPEHTHBIX
COOTHOIIEHUI; OCHOBHBIC 33aJ]a4Md WCCIIEIOBAHUS OIepallfii; OCHOBBI TEOPUU MPUHATUS PEIICHUN B
YCIIOBUSAX KOH(IJIMKTA; OCHOBBI METO/Ia TUHAMHYECKOTO TPOrPaMMHUPOBAHUS;

Ymemsb: uCHONB30BaTh alTOPUTMHYECKHE NPHUEMBbl pEIICHUS CTaHIApTHBIX 3a7ad; CTPOHTH
MPOM3BOIANIMEe (DYHKIIMKM KOHKPETHBIX IMOCIEAOBATEIPHOCTEH M peliaTh OOpaTHYIO 3a/1ady; peliarh
MPOCTEHIINEe PEKYPPEHTHBIE COOTHOUICHHS; HAaXOJUTh KOJMYECTBO PEIICHUN IEJOYUCICHHBIX
JUHEUWHBIX YpaBHEHUN B HATYPAJbHBIX YHUCJIAX; HCIOJb30BaTh MATEMaTHYECKUE MOJEIH
WCCIIETOBaHMS ONEpalllii B pEalIbHbIX CUTYaIUsAX, IPUMEHATh K KOHKPETHBIM 3a7jauaM METO/bl TEOpUHU
WCCIEOBAaHUS  OMepaluii (UTpOBbIE METOAbl TPUHATHUS PEIICHUH, METOJ JIUHAMHYECKOTO
MPOrpaMMHUPOBAHUS U AP.;

Bnademv: wWaBbIKaMH CTPOUTH 00JIACTM B JIBYMEPHOM TUIOCKOCTH, PACCUUTHIBATH IMapaMETPhI
MPAKTUYECKHX 3a]]a4 MAaCCOBOTO 0OCTYKUBAHUSI.

[To auctumuinHE MpeycMOTpeHa MPOMEKYTOUHas arTecTanus B opMe 3auéra ¢ OILIEHKOM.

OO61ast TpyA0€MKOCTh OCBOEHUS TUCHUTIIMHBI COCTABISIET 4 3a4ETHBIE €TUHUIIBL.
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JIMCT U3BMEHEHUI!

Ilpunosxcenue 2

No | Tekcr akTyanuzainuu uiu npuiaraeMbii Kk PI1J] nokymeHr,
COZEpKAIMI U3MEHECHUS

ara

Ne
MIPOTOKOJIA

1 Ona OIN BO marucTtpaTypbl n3amMeHeHus Tonbko 3a 2020 r.
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