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1. IlosicHuTeIbHAA 3aNUCKA
1.1. Heab u 32124 JAUCHMILIIHHBI

lle]lb ()uCZ/ﬂ/ll’l]Zqull AaTb MPEACTABJICHUC CTYACHTAM O IPUHOUIIAX U METOJaX MAaTCMAaTUYCCKOTI'O
MOACIINPOBAHUSA onepaunﬁ, IIO3HAKOMHUTH C OCHOBHBIMU THIIAMH 3aJa4 UCCJIICJOBaHUA onepaunﬁ n
MCTOAaMHU UX PCHICHUSA AJIA IMTPAKTHICCKOI'0 IPUMCHCHUS.

3aoauu auCI/ﬁ/H’UZMHbZZ HAay4YUTb CTYACHTOB IIPUMCHATH MCTOHOJIOTUIKO HUCCICAOBAHUA onepaunﬁ;
BBITIOJIHATE BCEC 3TaIllbl MCCICIOBAHUS, KHaCCI/I(l)I/IIII/IpOBaTI) 3aa4y ONTUMU3AIINH, BI)I6I/IpaTI> METOJ
peuicHud 3aJad OITUMHU3ALUU; HUCIOJb30BATH KOMIIBIOTCPHBIC TCXHOJIOTHU pcCajin3daliliu MCETOJ0B

HCCIIEIOBAHUS OTIEPAlUid U METOJI0B ONITUMHU3AIUH.

1.2. IlepedyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs 110 AUCHMILIMHE, COOTHECEHHBIX €
HHIAMKATOPAMHU JAOCTHKEHHUs KOMIIeTeHIN i

KomnereHnuus
(Ko 1 HaMMEHOBAHHE)

NuaukaTopbl KOMIEeTEeH U

(Kox ¥ HANMEHOBAHHE)

Pe3ynbTathl 00ydyeHust

OIIK-2. Criocoben
000CHOBaHHO BHIOWPATH,
N0padaThIBaTh U IPUMCHSITh
JUTSL pEeLIeHHS
UCCIIE0BATEIILCKUX U
MPOEKTHBIX 3a1a4
MaTeMaTHYECKUEe METOJIbI H
MOJIEJH, OCYIECTBIIATH
MPOBEPKY aJeKBaTHOCTH
MojIeJeH, aHaIM3UPOBATh
pe3yJIbTaThl, OLICHUBATh
HAJISKHOCTh M Ka4eCTBO
(bYHKIIMOHUPOBAHHUS CUCTEM

OIIK-2.1. Ompenensier u
aAHATM3UPYET CYIIECTBEHHBIC
3JIEMEHTBI UH(POPMAIIMOHHBIX
CHCTEM.

3namub: OCHOBHBIC TIPUHIIUIIBI
nepevrciieHrst 00bEKTOB; OCHOBHEIC
3a/1auyl UCCIICJOBAHUS OIlepaLnii;
OCHOBBI TEOPUY MPUHATHS PEIIECHUH B
YCIIOBUSAX KOH(IIMKTA; OCHOBBI METOJA
JHUHAMHUYECKOTO IPOrpaMMHUPOBAHHUS,
Ymemuw: ucnonb3osats
ITOPUTMHYECKHUE NTPHEMBI PEIICHUS
CTaHAAapTHBIX 3aaa4; UCII0JIb30BaTh
MaTeMaTHYeCKHE MOJIETH HCCIEJOBAHNS
olepanuii B pealbHbIX CUTYyalHsX,
IIPUMCHATH K KOHKPECTHBIM 3aJadamM
METO/JbI TECOPHU UCCIICAOBAHUA
orepanuii (MrpoBbIE METOABI IPUHATHS
pemeHnii, METO AMHAMUYECKOTO
NPOTrpaMMHUPOBAHUA U JP.;

Braoemy: HaBbIKaMU CTPOUTH OOJIACTH B
JBYMEPHOH TIOCKOCTH, PACCUUTBIBATH
MapaMeTpsl MPAaKTUIECKUX 33134
MaccOBOT'0 00CTYKHBaHHUSL.

OIIK-2.2. OcyuiecTBasieT
TIOWCK U TIPUMEHSET
porpaMMHoOe oOecTieueHne
JUIsl IPOBEJCHNUS
BBIYUCIUTEIBHBIX
IKCTIEPHUMEHTOB.

3nams: OCHOBHBIE IPUHIUIIBI
HepednciieHus 00bEKTOB; OCHOBHBIE
3a/1a4y UCCIICIOBAHUS OIEepaLnii;
OCHOBBI TEOPUU NIPUHATHUS PELIEHUH B
YCIIOBUSIX KOH(IIMKTA; OCHOBBI METOAA
JUHAMHAYECKOTO MPOrpaMMHUPOBAHHS;
Ymems: ucnonrs3zoBats
ITOPUTMHYECKHE TIPUEMBI PELLICHNUS
CTaHAAPTHBIX 3a]a4; UCIIOJIb30BaTh
MaTeMaTH4ecKhe MOJIETH UCCIeIOBaHNS
ofepanuii B pealbHbIX CUTYaIUsX,
MPUMEHSTh K KOHKPETHBIM 3a/1a4aM
METO/bI TEOPUU HCCIIEJOBAHMS
orepanuii (MrpoBbIE METOABI TPHHSATHS
pelIeHuii, METol AMHAMUYECKOTO
MIPOTPaMMHUPOBAHUS U JP.;

Bradems. HaBbIKaMH CTPOUTH 00JIACTH B




JByMEPHOH TNIOCKOCTH, PACCUYUTHIBATH
napamMeTpbl IPAKTUIECKUX 3a1ad
MacCcOBOI'0 00CTYKHBaHHUSL.

1.3. MecTO AUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NPOrPaMMbl

Huctunmuaa «lccnenoBanne omepanuii» OTHOCHTCS K 00s3aTeNbHOM YacTd OJoKa JAUCITUTUINH
y4eOHOro IIaHa.

JIst OCBOGHMSI TUCIMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS W BIaJeHUsA, C(HOPMUPOBAHHBIC B XOE
V3YYCHHSI CIEAYIOIMUX AUCHUIUIMH (Momyiei): «Matematuueckuil aHanmsy, «JIuHeiiHas anreOpay,
«MeTobI 1 aNTOPUTMBI TEOPUH TPadoBy», KAHAUTUTUYECKASI TEOMETPHS).

B pesynbTare 0CBOCHHS TUCHIUTUTHHBI ((OPMUPYIOTCS 3HAHUS, YMEHUS U BIAJICHHSI, HEOOXOAUMBIE ISt
M3Y4YEHUs CICAYIOIMMX AUCIUIUIHH: «Maremarnueckass Teopusi urp», «MareMaTudeckue OCHOBBI
COBPEMEHHOU (PUBUKIY.

2. CTpyKTYypa IMCHHILIHHBI
OO6mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3.€., 144 akajgemMudeckux daca (OB).

CTpyKTypa AUMCHUIIHHBI 11 04HOH (GopMbI 00ydeHust

Ob6veM auciumIMHBL B (popMe KOHTAKTHOM paboThl OOydYaIOUIMXCS C TMeJarorndecKuMu
paboTHUKaMU M (WJIK) JUIAMH, TPUBIEKaEMbIMH K peaju3aluu 00pa3oBaTelIbHON MporpamMmbl Ha
UHBIX YCIOBHSX, IPH MTPOBEACHUHU YUSOHBIX 3aHATHI:

Cemectp | Tum yueOHBIX 3aHATHIHA KonuuecTBo
4acoB
4 Jlekun 24
4 IIpakTHyecKkue 3aHsATUs 32
Bcero: 56

O6beM TUCHUILIMHBL B pOpMe caMOCTOATENbHON PA0OThI 00YUAIOIINXCS COCTABIIAET 88
aKaJeMU4eCcKUX yaca(oB).

3. ConepxaHue TMCUMILIHHBI

Tema 1. JInneiiHOe NPpOrpaMMHPOBAHME 1 IOMCKH IKCTPEMYMOB (DyHKIMI

3anaun nauHeMHoOro mnporpammupoBaHus. [IpuBeaenue k cummiekcHoil gopme. I'eomerpuueckas
UHTEpIIpETalMsl 3aJaud JIMHEWHOro nporpammupoBanus. Cumiuiekc-meTon. JlBolicTBeHHas 3ajada
JMHENHOTO IporpammupoBaHus. TeopeMbl ABOMCTBEHHOCTH. TpaHcnopTHas 3anmaya JIII. Pemenue
TPaHCIIOPTHOM 3aJja4i METOIOM IIOTEHLIUAJIOB.

Tema 2. MaTpu4HbIe UTPbl, YUCThIC U CMEIIAHHbIC CTPATErHU

KoneuHble aHTaroHMCTUYECKUE UTPHI IBYX Jull. [ImaTtexHas Matpuiia, BEpXHSS U HHKHSS LIEHA UTPBI.
Urpel ¢ nonHoit undopmarnueii. Perienre urp B YMCTHIX U CMEIIAHHBIX CTpaTerusx. Teopema GoH
Heiimana. Koneunsie 6eckoanumuonnsie urpel. PaBHoBecue no [Tapero u Hoamry.

Tema 3. Onrumuzauuu Ha rpagax

Jlunamuyeckoe MporpaMMUpOBaHUE. 3a/layd  paclpeliesieHUuss pecypcoB, IMOUCK KpaTdyalllinx
MapiipyToB. [IpakThdeckass 3amada O TIOCTPOCHHMM MAaKCUMAJIBHOTO TIIOTOKAa HEPTH MEXITY
UcTOYHUKaMU He(TH U HedTeneperoHHbIMU 3aBojamu. llepexon K MaTeMaTH4eCKOW MOJETH ITOU
3amaud. Pa3pe3sl M MX MPOMYCKHBIE CIIOCOOHOCTH B CETU. AJITOPUTM IMOCTPOCHHUSI MAKCHUMAJIbHOTO



motoka B ceTd. OCHOBBI CETEBOrO IJIaHUPOBAHUA. HpI/IKJ'Ia,Z[HBIC 3ala4yu, p€iacMbIC ¢ MPUMCHCHUCM
CCTCBOI'0 INIaHUPOBAHHA U IMMOCTPOCHUC COOTBETCTBYIOIIUX MATEMATUYCCKUX Moz[eneﬁ

Tema 4. CucreMbl MacCOBOI0 00CTYKUBAHUSA

BeposiTHOCTHOE MOJEIMpPOBaHUE CIOXKHBIX cuCTeM. [IoHATHE CUCTeM MaccOBOTO OOCIY>KMBAHHS, UX
kinaccudukanus. [TyaccoHOBCkui mOTOK coObITH. OgHOKAaHATBHBIE U MHOTOKAHAJBHBIE CHCTEMBI C
OTKa3aMu U oxxugaHueM. CHCTEMBbI C OrpaHMYCHHBIM BPEMEHEM OXKUJIAHUS U/UIH JUTMHBI OYePEeIH.

4. O0pa3oBare/ibHbIE TEXHOJIOTUU

Jl1s ipoBeIeHUs 3aHAMULL TeKYUOHHO20 Muna 1o AUCUMILIUHE IPUMEHSIOTCS TaKue 00pa3oBaTeIbHbIe
TEXHOJIOTMM KaK TPAaJMLMOHHAs JICKLUS, JIEKIUA-BU3Yyalu3alys ¢ IPUMEHEHHUEM CIIAlI-IIPOEKTOpa.
Jlig IpOBEACHUS NpaKmu4eckux 3ausamuii UCTIONIb3YIOTCA Takue oOpa3oBaTelbHbIE TEXHOJOTUU Kak:
pelieHre THUIOBBIX 3aJad M OOCYXJEHHE TEOPETUYECKHX BOMPOCOB JUISL 3aKpeIUieHUs |
(hopmupoBaHMs 3HAHUN, YMEHUH, HABBIKOB.

B pamkax camocmosmenvroli pabomuvl CTYACHTOB TNPOBOAMUTCS KOHCYJIBTUPOBAaHHE W MPOBEpPKa
JIOMAIIHUX 3aIaHUN OCPEACTBOM JIEKTPOHHOM MOYTHI.

B nmepuon BpeMEHHOTO TPHUOCTAHOBIICHUSI TIOCEIICHUS OOYYaOIMIMMHCS TOMEIICHUH |
tepputopuu PI'TY st opranusanuu yd4eOHOTO mporiecca ¢ MPUMEHEHUEM dJIEKTPOHHOTO O0yUYeHUs U
JTUCTAHIIMOHHBIX ~ OOpa30BaTENbHBIX TEXHOJOTMH MOTYT OBITh HCIOJB30BAHBI  CIETYIOIIHE
00pa3oBaTeNbHbIC TEXHOJIOTHH:

— BUJICO-JICKIIUU;

— OHJIAMH-JIEKI[UU B PEKUME PEATBHOTO BPEMEHMU;

— DJICKTPOHHBIC YYCOHHUKH, YyueOHbIC TTOCOOUS, HAyYHbIE U3/IaHUS B DJICKTPOHHOM BHJIC U JIOCTYII
K MHBIM 3JIEKTPOHHBIM 00pa30BaTeNIbLHBIM pecypcam;

— CHCTEMBI I 3JIEKTPOHHOTO TECTUPOBAHUS;

— KOHCYJIbTallMU C UCIIOJIb30BAHUEM TEJIEKOMMYHUKAIMOHHBIX CPEICTB.

5. OneHka nJIaHUPYeMBbIX Pe3yJIbTATOB 00y4eHHs

5.1 Cucrema onleHUBaHUSA

DopmMa KOHTPOJISA Makc. KoIn4ecTBO 0aJ110B
3a oany padory Bcero

Texymuii KOHTPOJIb:
- KOHTpOJIbHAs paboTa (Temsl 1- 3) 15 6ammoB 45 6amnos
- TOMaIITHSS KOHTPOJIbHAs paboTa 15 6amion 15 6ammoB
IIpomexxyTouHas arTecTalnus - 3a4€T C OLIEHKOU 40 6annoB
(Utorosast koHTpOJBbHAs paboTa)
HToro 3a cemectp 100 6amioB

[TonyueHHbII COBOKYMHBINA PE3yIbTaT KOHBEPTUPYETCS B TPAAUIIMOHHYIO 1Ky OLICHOK U B
nIkairy oneHok EBponelickoii cucteMbl iepeHoca u HakorieHus kpeautoB (European Credit Transfer
System; nanee — ECTS) B cCOOTBETCTBUY C TaOJIHIICH:

100-6amnpHas TpajIHoNHas mKaa IIxana
[IKasa ECTS
95 — 100 O1iangao A
83 -94 3a4TEeHO B
68 — 82 Xopomuio C




56 — 67 =
50 -55 YIOBJIETBOPUTEIBHO D
20-49 £
0-19 HEYI0BJIETBOPUTEIHHO He 324TeHO ’

5.2 Kpurtepum BbICTABJICHUS OLIEHKH 110 JUCIUILJIMHE

Banael/
HIkanaa
ECTS

Ounenka no
AUCHUIIJIUHE

KpnTepml OILICHKHU pe3yjabTaToB Oﬁy‘leﬂl/lﬂ Mo {MCHMIIJINHE

100-83/
A.B

OTJIMYHO

BeicraBnsiercst oOygaronieMycsi, €Clid OH TITyOOKO ¥ IPOYHO YCBOMJI TEOPETHUECKHUN U
MIPAaKTHYECKUH MaTepHall, MOKET IPOJIEMOHCTPHPOBATH ATO Ha 3aHATUAX U B X0JIE
IIPOMEXKYTOYHOH aTTeCTalUu.

OOyuaronuicst ICUEPIBIBAIOIIE U JIOTHYECKN CTPOMHO U3JaraeT y4eOHbIi MaTepual,
YMEET yBSI3bIBaTh TEOPHIO C MIPAKTHKOMH, CIIPABISIETCS C PEILICHUEM 3334
npodeccruoHAIbHOM HAMPaBICHHOCTH BHICOKOTO YPOBHS CIOKHOCTH, TIPABUIBLHO
00OCHOBBIBACT NIPHHSATHIC PELICHUS.

CB0OOOIHO OpHEHTHPYETCS B yUeOHOH 1 TIpo(ecCHOHANBHOM IUTEpaType.

Or1ieHKa 110 JUCLUIUIMHE BBICTABILIFOTCS 00ydaronieMycst ¢ y4éToM pe3yIbTaToB
TEKyIIeH ¥ IPOMEXYTOYHOM aTTeCTaIUH.

Kommnereniyu, 3aKperyiéHHbIC 33 TUCIUILIMHOMN, COPMHUPOBAHBI HA YPOBHE —
«BBICOKHI».

82-68/

XOPOIIIO

BricTaBmsiercss 00y4aromeMycsi, €I OH 3HAeT TEOPETUIECKUHN U MPaKTHIeCKUN
MaTepual, rpaMOTHO U 10 CYIIECTBY M3JIaraeT €ro Ha 3aHATHAX U B XOZ€
IIPOMEXKYTOYHOH aTTECTAINH, HE JIOMYCKasl CYIIECTBEHHBIX HETOYHOCTEH.
OOyuaronuics MPaBWIFHO MPUMEHSET TEOPETHUECKNE MTOJI0KEHHS TIPH PELICHUH
MPaKTHYECKUX 33124 Npo(eCcCHOHAIBLHON HANPaBICHHOCTH Pa3HOTO YPOBHS
CJIO’KHOCTH, BJIaJIe€T HEOOXOMMBIMH ISl 3TOT'0 HABBIKAMH M IIPUEMaMH.
JlocTaToYHO XOpOLIO OPUEHTUPYETCS B Y4eOHOU 1 podeccroHaNbHOM auTepaType.
O1ieHKa [0 JUCIMIUIMHE BBICTABILIFOTCS 00yJaromeMycst ¢ y4éToM pe3ysIbTaToB
TEKYLIEN U IPOMEXKYTOUHOM aTTECTaLUH.

Komnerenmuu, 3aKperi€éHHbIe 3a TUCIUILINHOMN, COPMHUPOBAHBI HA YPOBHE —
«XOPOLIMIAY.

67-50/
D.E

YIOBJIETBO-
PHUTENBHO

BricTraBisercss 00yJaromeMycsi, eCIIi OH 3HaeT Ha 0a30BOM YPOBHE TEOPETHUCCKHIA U
MPAKTUICCKUIA MaTepHal, J0MyCKaeT OTICIBHbIC OMTHOKH MPU €ro N3JI0KCHUU Ha
3aHATHUSAX U B XOJI€ TPOMEXKYTOUHOM aTTecTali.

OOyuaroNMicst UCTIBITHIBAET ONpPE/ICTAEHHbBIE 3aTPyTHEHUSI B IPUMEHEHUH
TEOPETHYCCKHX TOJIOKEHUH MTPH PEUICHUN MPAKTHYECKUX 3a7a4 MPo(HeCcCHOHATBHON
HaTPaBJICHHOCTH CTAaHAAPTHOTO YPOBHS CIIOKHOCTH, BJIa/leeT HEOOXOIUMBIMH IS
9TOr0 0230BHIMU HABBIKAMH U IPHUEMAMHU.

JleMOHCTpHpYyEeT HOCTaTOYHBIN YPOBEHD 3HAHUS YICOHOH TUTEpaTyphI IO JUCIUTLINHE.
OreHKa Mo JUCHIUTUIAHE BRICTABIISIOTCS 00yJaromeMycs ¢ Y46TOM pe3yIbTaToB
TEKyIIeH U MPOMEXYTOUHOM aTTeCTaIlUH.

Komnereniyu, 3aKperuiéHHbIC 33 TUCIUILIMHOMN, COPMHUPOBAHBI HA YPOBHE —
«JIOCTATOYHBII .

49-0/
F,FX

HEYIOBJIET-
BOPUTEIIBHO

BeicraBnsiercs: o0y4aroieMycsi, eClid OH He 3HaeT Ha 0a30BOM ypOBHE TEOPETHYECCKUI
U TIPAKTHYECKUIA MaTepHal, AOIyCcKaeT rpyOble OMIMOKH ITPH €TO M3JI0KEHUH Ha
3aHATHAX U B XOJIE TPOMEXYTOUHOH aTTECTAIUH.

OOyuyaronuicst NCIBITHIBACT CEPhE3HBIC 3aTPYAHEHHS B TPUMEHEHUH TEOPETHUECKIX
TIOJIOKEHHUH TIPH PEIICHUHN TPAKTUYECKHX 3a1a4 MPohecCHOHATIBHON HAIIPABICHHOCTH
CTaHAApPTHOI'O YPOBHS CIIOKHOCTHU, HC BJIAJICET HCOGXO[[I/IMBIMI/I JUIA 3TOIrO HaBBIKaAMH U
puéMamu.

JleMoHCTpHpYeT hparMeHTapHbIe 3HAHHSI y4eOHOH IUTEpaTyphl O JUCIUIIIHHE.
O1ieHKa M0 JUCIMIUINHE BBICTABILIFOTCS 00yJaromeMycst ¢ y46ToM pe3yJIbTaToB
TEKyIIeH ¥ IPOMEXYTOYHOH aTTeCTaIUN.

KomnereHumn Ha ypoBHE «JOCTaTOUHBIN», 3aKPEIUIEHHBIE 3a TUCLUUILUIMHOM, HE
c(OpPMHUPOBaHBI.




5.3 OwneHouHble cpeacTBa (MaTepHaybl) ISl TeKyIero KOHTPOJISI YyCIeBaeMOCTH,
HpOMe)KyTO‘lHOﬁ arrecranumu oﬁyqaloumxc;l 0 JMCHHUIIJIMHE

Tekymmii KOHTPOJIb

Ipumepnwtii 6apuanm KOHmMpOaAbHOU padomsl no meme 1:

1.Haiitu Takue 3HaueHHs MEPEMEHHBIX % ' %, YTOOBl MpPH 3aJaHHON cucTeMe orpaHudeHui (A)

Gynkuus [ =2x, +3x, npuHIMalla MaKCUMaJbHOE 3Ha4YeHHE, eciu 9To Bo3MoxHO. [Toctpouts O/IP,
PeLIuTh METOJJOM Iiepebopa BEPIINH; PEIUTh, ONUPAICh HA FPAJHUEHT

6x, —x, <36
(A)  9x, —8x, =224,

3x, +4x, 212

x, =20, x, 20,

2.HaiiTu Takue 3HA4YE€HUS MEPEMEHHBIX X|,X,,X;, YTOOBl TpHU 3a/JlaHHOM CHUCTeMe OrpaHudeHHi (A)
GyHkuus  f =4x, +5x, +6x; > max (MpUHUMAaJIa MAKCUMAJIbHOE 3HAYCHHE), €CIIH 3TO BO3MOXKHO.
2x, +3x, +6x, <240
(A) 2x, +x, +2x; <100
2x, +3x, +4x, <80

x, 20, x, 20 ,x,20,

Pemuts CUMIIIEKCHBIM METOJIOM.

3. Jlana 3a1a4a JuHEHHOTO mporpammupoBanus: Z =9y, +25y, — min
v, +5y, 24,
3y, +2y, 25,
v, =0, v, =0.
CocTaBuTh JIBOMCTBEHHYIO 3a/1a4y ¥ PELIUTH €€, ONUPAsACh HA CUMILIEKC-METOL.
Kak HaseiBaercst gpyukius Z =9y, +25y,?

4. PemuTh TPaHCTIOPTHYIO 33J1auy, 3aJJaHHYIO0 TaOJIUIe CTOMMOCTEH MepeBO30K:

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

Tpebyercst onpeaenuTh MIaH MEPEBO30K TaK, YTOOBI BCE 3amachl ObLIU MEPEBE3CHBI; BCE MOIyYaTeIn
OBLITU yJIOBJIETBOPEHBI, TPAHCIOPTHBIE PACX0/bI (CTOUMOCTH NMEPEeBO30K) ObLIM MUHUMAJIBHBI,
MIPOBEPUTH, SABIIAETCS JIM 3a/1a4a OTKPBITOH,

MPEACTaBUTH 33/1auy B TAOJIUYHOM BHUJIE,

HamucaTh LeJeBYI0 (PYHKIIHIO,

JlaTh OIpEJIEIeHHE TUIaHa TOCTABOK WUJIH IJIaHA MEPEBO30K,

MIOCTPOUTH MEPBOHAYANIBHBIN IJIaH MEPEBO30K,

pelIMTh 3aJady METOJOM TMOTEHIMAJIOB, YKa3blBas Ha KaXKJIOM IIare BEJIUYUHY TPAHCIOPTHBIX
pacxoios,



OG’bHCHI/ITB, COTJIaCHO KaKOMY KPpHUTCpUIO IMPONCCC PCHICHUA 3adadu 3aKOHYCH, T.C. MOYCMY Brr
OCTAaHOBWJIMCH B IMOUCKaX JTYHYHICTO OIMMOPHOI'0 pCUICHUA,
YKa3aTb CTOUMOCTDb TPAHCIIOPTHBIX PaCXOA0B JIA ICPBOHAYAILHOTO IVIaHAa U JJIs1 OKOHYATCIBHOTO.

5. ®upma BBIIYCKAaeT paJMONPUEMHUKH Tpex pasiauuHbix mogenen: A4, B, C. Kaxnoe uznenue
yKa3aHHbBIX MOJieJIel MPUHOCUT A0X0[ B pazMepe 8, 15, 25 en., coorBercTBeHHO. Heobxoanmo, 4Toosl
¢upma BbIycKkaia 3a Hefenmo He MmeHee 100 npuemuukoB mozaenu A, 150 moxgenu B u 75 monenu C.
Kaxxnas monenb xapakTepusyeTcsl OINpeleleHHbIM BpeMEHEM, HEOOXOIUMBIM [UJIsl M3TOTOBIICHUS
COOTBETCTBYIOIIUX JleTaNieil, COOpKM M3/1eiHs M €ro yrnakoBKU. Tak, B YaCTHOCTH, B pacuere Ha 10
MIPUEMHUKOB Mojienid A TpeOyeTcst 3 9 JyIsi U3rOTOBIICHUS AeTalield, 4 4 Ha cOOpKy U | 4 Ha yIaKkoBKY.
CooTBeTcTBYIOIIME TTOKa3aTenu B pacuere Ha 10 mpueMHukoB monenu B pasusl 3,5, 5 u 1,5, a Ha 10
npueMHukoB mozenu C — 5, 8 u 3. B Teduenne Henenu pupmMa MOKET U3PACX0OI0BATH HA MPOU3BOICTBO
neranei 150 gaco, Ha cOopky 200 yacoB u Ha ynakoBKy 60 4acos.

CocTtaBuTh 3aJjauy HAXOXJICHHS ONTUMAJIBHOTO MpPOU3BOJACTBEHHOro maHa. IlpuBectn ee k
KaHOHUYECKOMY BUJLY.

6. UccnenoBaTh Ha yCIIOBHBIN AKCTpEMYM (YHKIIUIO

f=x+y—x -y upm ycmoBuum x’+y’=1.
HapucoBath Ha IIIOCKOCTH JINHAUIO, KOTOPYIO 33/12€T yPaBHEHHE CBSI3H, M HA3BATh €€.

Ilpumepnulii 6apuanm KOHMPOILHOU PadOmMbL NO meme 2:

1. PermmuTh aHTarOHUCTUYECKYIO UTPY C MATPUILICH BBIMTPBIILICH
-2 -1

—
W kO~
W

2. UmeeTcsa namoronas MHCIICKI A A 1 HAJOTOIIaTCIbIINUK B, IJIL KOTOPOro HaJor ¢ UCTUHHOTO
Joxoga COCTaBJIACT N YCIIOBHBIX C€JIWHHUII. Hamoroas HHCIICKONA MOXET HE KOHTPOJIHUPOBATH

HaJIOTOILIaTC/IbIIUKA - CTPATCTHUA Al , WJIA KOHTPOJUPOBATH AOXO0 HAJIOIrOIJIATCIIbIIIHUKA U

1) B3uMarh ¢ HEro Hajor B pasmepe N ¢ UCTUHHOIO JI0XOJa, €CJIM HaJOr 3asBJIEH U COOTBETCTBYET
NeHCTBUTENLHOCTH,

2) B3UMATh C HETO HAJIOT ¢ UCTUHHOTO Joxojna u mTpad B pazmepe T , ecriu 10X07 yKa3aH MEHBIIE
HCTUHHOTO, WJIH CKPBIT BOBCE.

HaJ'IOFOHJ'IaTeJ'II)HII/IK MOXCET 3a4BUTH I[GﬁCTBHTGJ'ILHI:Iﬁ HaJIOT - CTpaTeruid Al , NJIK 3a1BUTH MEHBIITNN

JIOXOJ ¥ 3aIlJIaTUTh MEHBIIMN HAJIOT C - CTpaTcrusa Bz, HJIN CKPBITh AOXOJ U HC IUJIATUTH HAJIOT
BOO6H_[C - CTpareruia B3 . CYMMa Hajiora Ui IUIaTCJIbIIUKA €TI0 ITPOUTPLIINI, a IJId HaJIOT'OBOM

HWHCIICKIIUHN — BBIMT'PLIIII.
Hamoroas HUHCIICKIUA HMEET CTPATErUuro AII HC KOHTPOJHUPOBATH HAJIOIOILIATCIbIIMKA, HWMECT

CTpaTeruio A, : KOHTPOJIMPOBATh HAJOTOIUIATEIBIIMKA U B3UMATh C HErO HAJOT ¢ UCTUHHOTO JIOXOJa
witoc mrpad B pasmepe T. [IpeacraBUTh TEOPETUKO-UTPOBYIO MOJICITH 3a1a4H.

3. I/ICCJIGIIOBB.TI) Ha paBHOBECCHUC I10 HBHIy B YHUCTBIX U CMCHIAHHBIX CTPATCIUAX U Ha ONITHUMAJIBbHOCTH
110 HapeTo B YHUCTBIX CTPATCIUAX

(30, 33) (20, 3)

(20, 7) (15, 17))
4. ITpoBepuTH, €CTh M TOMUHUPOBAHHUE CTPATETHH /Ui OMMAaTPHUIIBI
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B, B, B

4 ((2,3) (6,1) (3,2)
4,1 (7,2) (1,5 (4,1
4,1 (1,4) (5,1) (6,3)
4,0(8,6) (1,2) (6,1)

" YKa3aTb paBHOBECHUA 110 H3H.Iy B YUCTBIX CTPATCTUAX.

Ilpumepnulii 6apuanm KOHMPOIbHOU padomsl no meme 3:

1.0mucate moHSATHE pa3pe3a Ha rpade U ero MPOMyCKHOW CIIOCOOHOCTH, alIrOpUTMa HAXOXKICHHS
MaKCUMAaJILHOTO MOTOKa. [IpuBecTH perieHne npakTHYecKOr 3aauu JJisl MOCTPOSHHSI MAKCHMAaIbHOTO
MOTOKA B CETH.

2.Ha mpunaraeMoM pHCyHKE MpeJCTaBlIeHa cXeMa J0por MEXIy IMyHKTaMH, IpHYeM Ha pedpax ceTu
yKa3aHbl CTOUMOCTH MPOE3/1a MEKIY ABYMS IMyHKTAMH. YKa3aTh CaMylO0 3KOHOMHUYHYIO 10 CTOUMOCTH
CXeMy TepeBO30K TaK, YTOOBI MOXKHO OBUIO MpOeXaTh M3 JIOOT0 MyHKTa B JIOOOH IPYroil MyHKT.
PaccmaTpuBas cxemy kak rpad, peOpa KOTOpOro UMEIOT Beca, MPUBECHHbIE HA PUCYHKE, TOCTPOUTH
MUHHMaJIbHOE OCTOBHOE JIEPEBO ATOTO rpada.

3. TlocTpouth KpaTyalmuii myTh OT y37da | 10 BCeX OCTaJbHBIX Y3JI0B CETH, NMPHUBEACHHON Ha
IIPWJIAraéMOM PHUCYHKE, YUUTBIBAs, YTO JBUTAThCS MOYKHO TOJBKO B HAIPABJICHUU CTPEJIKH, W Ha
KaXKJI0¥ Ayre ykazaHa ee JuinHa (anroput™ JleiKkeTpsl).

4. HaiiTu MakcuManbHbI MOTOK B CETH, IPUBEACHHON Ha MpHJIaraéMOM PHCYHKE  OT MCTOYHMKA
(y3en 1) k cToky (y3en 4).

Ilpumepnuotit 6apuanm oomauineii KOHMPOJIbHOU padomul no meme 4:

1.ITapukmaxepckasi B 1000 MOMEHT MOKET 00CITyKMBATh TOJIBKO OJJTHOTO KIIMEHTA.

Nmeercs Takxke Tpu MecTa Ui 0XKHUIAIONIIUX KIHUEHTOB, T.€. B MApUKMaXepCKOW OJHOBPEMEHHO MOTYT
HaXoauThCsl He Oosiee 4 yenoBek. KiMeHTH MpUXOAAT B COOTBETCTBHHU C pacnpenaeieHueM Ilyaccona
CO CpelHUM 3HaueHWeM 4 dYeiloBeka B 4Yac. Bpems o0cimykuBaHMs —pacHpeiereHo o
9KCIIOHEHIIMAJILHOMY 3aKOHY € MaT. okuaanueM 15 muH. Onpenenaure BEpOSITHOCTH yCTaHOBUBILETOCS
peXHUMa, O0XHJAAeMOE YHCIO KIUEHTOB MapUKMaXepCKOW, BEpOSTHOCTh TOTO, YTO KIHMEHT YHIET,
IIOCKOJIBKY BCE€ MECTA 3aHSITHI.

2.NmeeTca mactepckas MO KpPYTJIOCYTOYHOMY JIETKOMY PEMOHTY aBTOMOOMIJIEH C OJHUM pPaboyrM
MectoM. Ha ocMoTp u HeOonbuioi peMoHT yxomuT B cpeaneMm 30 munyTt. Kak mpaBuio B JeHb
npueskaer 36 aBromamuH. [IoTOk 3asBOK M 0OCHmykKuBaHMs- mpocteifmue. Ecau mactep-ciecapb
3aHST, TO BHOBB NPHEXaBIIIasi MAllIMHA Ye3)KaeT, He OXKUIACT.

1) Boruncaute BEpOATHOCTH COCTOSIHUM M XapaKTepUCTHKH OOCTyKuBaHMs. 2) PemuTh Ty e 3ajauy,
€CJI OJTHOBPEMEHHO paboTtaeT 4 mactepa. 3) BBIYHCINTD KOTMYECTBO MACTEPOB, HEOOXOIUMOE ISt
TOT0, YTOOBI MPOMYCKHAs CIIOCOOHOCTh MacTepcKoii Obu1a 661 He Meree 0,9.

3. TIoTOK MaIIuH SIBJISETCS MPOCTCUIIIMM MOTOKOM C IUIOTHOCTH 4. IIpOXOXKHUH «rojiocyeT», 4TOObI
OCTAHOBUTH nepBy}o HOHaBH_IYIOCH MaHII/IHy (HpennonaraeTCﬂ, YTO BOIUTCIIb MalInuHbI, BUIOA
TOJIOCYIOIIETO MPOX0KEro, OCTAHABIMBACTCSA M IMOJOMpACT €ro) W uepe3 ciydailHoe BpeMs T OH
CaIuTCsIa B MaI_HI/IHy. BBIHI/ICEITB 3aKOH pacnpejleneHHﬂ T , €ro MarcMaTH4YCCKOC OXHAAHHUEC H
JIUCTICPCHIO.
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4. B obnactu N kaxzasie 20 MUHYT poxaaercs peOeHOK. BrIuucnuTh: a) moka3aTellb poKIaeMOCTH,
T.€. CPEIHEE KOJIMUYECTBO POJUBIIHMXCSA B TOJ, O) BEPOATHOCTh TOTO, YTO B TEYCHUE OJHHMX CYTOK HE
MOSIBUTCS. HA CBET HU OAHMH PEOCHOK, B) €CIIM 3a MOCJeIHUEe 2 yaca Ha CBET MOSBUINCH 34 peOeHka,
BBIYUCIIUTH BEPOATHOCTH TOTO, YTO K KOHITY 3-€T0 Yaca YHCIIO pPOJUBIINXCS €Tl OyaeT paBHO 54.

5. Ha ckimage Haxoautes 80 AIMKOB aBTO3am4acTeil, KOTOpbIE U3bIMAKOTCS cornacHo IlyaccoHoBckomy
3aKOHY B CPEAHEM 5 SILIUKOB B JE€Hb. BBIUMCIUTH BEPOSTHOCTH TOTO, YTO a) 3a 2 JHA CO CKJaja
3a0epyT 10 A1IMKOB, 0) K KOHILY Y€TBEPTOTO JAHS Ha CKJIaje He OyJeT HU OJTHOTO SIIITUKA, B) BEIYUCIUTH
CpeHEee YMCII0 BOCTPEOOBAHHBIX SILIUKOB B TeUEHUE 4-X JTHEH.

HpOME)KyTO'-IHaﬂ aTTreCcTanud

Ilpumepnuvle sapuanmaol umo2060i KOHMPOILHOU PAOOMbBL:
Bapuanm 1

1. Haiiti Takue 3Hau€HUs NEPEMEHHBIX % % , YTOObI MpPH 3aJlaHHOW CHUCTeMe OrpaHuyYeHHi (A)

¢byHkuus = x, +x, MpUHAMaJIa SKCTPEMaJIbHOE 3HaYCHHE, €CIIM ATO BO3MOXKHO. PeluTh ee 1o miaHy:
noctpouth O/IP, pemuTs MeTonOM mepebopa BEpIINH, BBIYMCIUTH T'PAJAMEHT LeJeBONH (YHKIUU U
peLuThb 3a/1a4y, ONUPasiCh HA TPATUEHT, COCTABUTH CUMILJIEKC-TA0IHILY.

(A) | T

[ —— e ==

2. CocTaBuTh 33/1a4y, IBOMCTBEHHYIO JaHHOM 3a/1aue.
Haiitu Takue 3HaueHMs MEPEMEHHBIX  X;,X,,X;, 4YTOOBl MpH 33JaHHOIN cucTeMe OorpaHudeHuit (A)
byukuums I =x, +2x, +x; — min (mpUHAMATa MUHIMAIbHOE 3HAYEHHE), €CITH 3TO BO3MOXKHO.
X +2x,+2x;, 26
(A) X, —2x, —x; <=2

2%, —x, +x; 22

2

x, 20, x,20,x,20,

3. grad F(x,,x,)=(5,—4). BOCCTaHOBUTH JUHECHHYIO MEICBYIO (HYHKITHIO,
HMMEIOIYIO 3TOT I'PAJUEHT.

4. ®upMa BBINYCKAET PAAHONPHEMHHUKH TpeX pasnuuHbix Mmoxeneil: 4, B, C. Kaxnoe uznenue
YKa3aHHBIX MOJEINICH TPUHOCUT J0X0J B pazmepe &, 15, 25 exn., coorBercTBeHHO. HeoOxoaumo, 4To0b!
¢upma Beimyckana 3a Heaenmo He meHee 100 mpuemuankoB Moaenu A, 150 moxenu B u 75 monenu C.
Kaxxnas mopnenb xapakTepusyeTcsl OINpeneeHHbIM BpPEMEHEM, HEOOXOIUMBIM JUIsl M3TOTOBIICHUS
COOTBETCTBYIOIIUX JeTalel, COOpKU M3AeNus M €ro ymakoBkd. Tak, B yacTHOCTH, B pacuete Ha 10
MIPUEMHUKOB MojieNid A TpeOyeTcst 3 9 Jyisi U3rOTOBIICHUS AeTalield, 4 4 Ha cOOpKy U | 4 Ha yMaKoBKY.
CootBercTBYyIONIME MTOKa3aTenu B pacuere Ha 10 mpuemHukoB Mozaenu B pasuel 3,5, 5 u 1,5, a Ha 10
npueMHukoB mozenu C — 5, 8 u 3. B Teduenue Henenu pupmMa MOKET U3PACXOI0BATH HA MPOU3BOJICTBO
netaneit 150 gacos, Ha cOopky 200 yacoB u Ha ynakoBky 60 4acos.
CocTaBuTh 3ajjauy HAXOXJECHHS ONTUMAJIBHOTO IPOU3BOJACTBEHHOro maHa. IlpuBectn ee k
KaHOHUYECKOMY BUJLY.

of of
5. BBIYMCIUTE YacTHBIE TPOU3BOJIHBIE IEPBOTO a » 5y W BTOPOTO Nopsizika

o'f ersf oS y _ oo
ooyt g Mepmti () =d [ (xy) =T vt dy
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1 BTOpo# tuddepennman GyHKUUH, EPEUHCICHHBIX HIKE, a TAK)KE COCTABUTh MATPUILY 110

o’f Of

ox®  Oxoy \ . i
o0pa3siy: H = H(x, y) = azf 62f st pyakouu f(x,y)=x"-y+0,5y" =7y —12x.
oxoy oy’

Bapuanm 2
1. ccnenoBarh Ha YCIOBHBIH DKCTPEMYM, BBIMUCHIBAst PyHKIUIO JlarpaHka 1 OKaiiMICHHYIO MaTpHILy
Tecce, cneayOIy0 GYHKIMIO 4 =X +x’y+y> +x+y
OpU yCIOBUM Xy —2X+y =2,

2. Haiitu Takue 3HaueHHs MEPEMEHHBIX X;,X,,X;, YTOOBI TpPH 3aJaHHON CHCTEMe OorpaHu4YeHUi (A)
byukiwst /= 4x, +5x, +6x; > max (mpuHAMAaIa MAKCUMAIbHOE 3HAYCHHUE), €CITH ATO BO3MOXKHO.

2x, +3x, +6x, <240

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

x, 20, x,20,x,20, Pemnth CAMIIIEKCHBIM METOJIOM.

3. HaiiTu Takue 3HaueHHs] MEPEMEHHBIX ¥ ' %, 4TOOBl TPU 3aJaHHON CUCTeMe OrpaHu4yeHuil (A)

Gyrkuus /= 2x, + 33X, npuHrMata MaKCUMaJIbHOE 3HAYEHHE, €CITH 3TO BO3MOXKHO. [loctpouts OJIP,
PeUINTh METOIOM TiepeOopa BEPIINH BEIYUCIUTE TPAJUEHT 11eJIeBOH (PyHKINU U PeINTh, ONUPAsCh Ha
NOHATHUC T'paJUCHTA.

6x, —x, <36
(A)  9x, —8x, =24

3x, +4x, =12

x, =20, x, 20,

4. CocTaBuTh U PEUINTDH IBOMCTBEHHYIO 3a/1a4y U JaTh PELICHHE UCXOIHOM 3a1a4un
J =X, +x, +3x; - min (mpuHUMasa MaKCUMAJIbHOE 3HAYECHHUE ), €CITH 3TO BO3MOKHO.
2x,+x, +2x, 24
(A) X, +x, —x; 23
X, +2x; 21

x, 20, x,20,x,20,

5. Pemmth TpaHCIIOPTHYIO 3aa4y, 3aJaHHYO TaOJIUIE CTOMMOCTEH MepeBO30K:

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

Tpebyercst onpeaenuTh MiIaH MEPEBO30K TaK, YTOOBI BCE 3amachl ObLIN MEPEBE3CHBI; BCE MOIydaTeIn
OBLIH YAOBIETBOPEHBI, TPAHCHOPTHBIE PACXO/bI (CTOMMOCTH NEPEeB030K) ObIJIM MUHUMAJIBHBI,
MIPOBEPUTH, SABJIAETCS JIM 3a/1a4a OTKPBITO,

MPEICTaBUTh 33729y B TAOJTMYHOM BH/IE,

HamucaTh LeJeBYI0 (QYHKIIHIO,
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JIaThb OIIpEeJIeIICHUE TUIaHA II0CTaBOK WIIU IIJIaHa IIEPEBO30K,

IIOCTPOUTH MTEPBOHAYAIIBHBIN IUIAH MEPEBO30K,

peluTh 3aJady METOAOM IIOTCHIMAJIOB, yKa3blBas HAa Ka)KIOM IIare BEJIUYMHY TPAaHCIIOPTHBIX
pacxonos,

OOBSICHUTB, COTJIACHO KAaKOMYy KPHUTEPHIO NpOIeCC peIleHHs 3aJayd 3aKOHYeH, T.e. moyemy Bbl
OCTAaHOBWJINCH B MIOUCKAX JIy4YIIEro OMOPHOIO PEIICHMS,

yKa3aTb CTOMMOCTb TPAHCIIOPTHBIX PACXOI0B I [IEPBOHAYAIBHOIO IUIAHA U JUIsI OKOHYATEIbHOIO.

6. Jlana 3a1a4a TMHEHHOTO TporpaMmupoBanus: Z =9y, +25y, — min

v, +5y, 24,

3y, +2y, 25,

v, =0, v, =0.
CoCTaBHTh JIBOMCTBEHHYIO 3aa49y U PEIIUTH €€, ONUPAsICh HA CUMILIEKC-METOI.
Kak naspiBaercs pynkuus f =9y, +25y,9

7. UccnenoBaTh Ha BBIILYKIJIOCTb.
F(x,v,2)=5x" +18y” +10z% = 2xz +18yz + 12xy

6. YueOHO-MeTOAN4YeCcKOe 1 HH(pOPMALIMOHHOE 00ecTieYeHHe TUCHUIIHHbI
6.1 CniucoK HCTOYHUKOB H JINTEPATYPbI

Jlureparypa

OcHnognas

1. Bentuens E. C. Mccnenoanue onepauuii: 3ajjauu, IPUHIMIIBL, METOJOJIOTH: [yueb. mocobue s
cryaentoB Bry3o0B] / E. C. Bernruens. - U3n. 4-e, crep. - M.: Boicmr. mik., 2007. - 206 c.

2. MaremaTtuueckue METOJbl U MOJEIN HCCIEOBAaHUS ONepaluii: yueOHUK IJI CTYAEHTOB BY30B/
[Konemaes B. A. u ap.]; nox pen. B. A. Konemaesa. - M.: FOHUTU, 2008. - 591 c.

3. AneckepoB ®. T. buHapHble OTHOLIEHUS, Tpadbl U KOJJIEKTUBHbIE pellIeHus: yueOHoe nocobue s
CTYJIGHTOB, OOydYamomMxcs 10 HampaBieHusMm "Okonomuka', "Menemxment", "busnec-
unpopmaruka", "['ocyaapcTBeHHOE U MyHUIIMTIANIBHOE yrpaBieHue" u crenuanbHocTH "Jloructuka" /
®. T. Aneckepos, 2. JI. Xabuna, JI. A. IBapiu. - U3n. 2-e, nepepad. u gom. - Mocksa : ®uzmaTiur,
2017.-341c.

4. UccrienoBanue oreparyii B SKOHOMHKE : y4eOHHK i By30B / oy penakmueid H. 111. Kpemepa. —
4-e w3gd., mepepab. u gom. — MockBa : M3parensctBo FOpaiit, 2023. — 414 c. — (Beicuiee
obpazoBanmne). — ISBN 978-5-534-12800-0. — Tekct : asmektpoHHBIH // (OOpa3oBarenbHas
miatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/510512.

5. Meronasl onTuMHU3alMH. 3aJadyHUK @ y4eOHOe TOCcOOMe Ui CpeaHero MpohecCHOHAILHOTO

obpazoBanus / B. B. Tokapes, A. B. Coxonos, JI. I'. Eroposa, II. A. Msimkuc. — Mocksa :
NznarensctBo FOpaiit, 2023. — 292 ¢. — (IIpodeccuonanproe obpasoBanue). — ISBN 978-5-534-
12490-3. — Teker : anexTpoHHbI // OOpa3oBarenbHas miaTgopma HOpaiir [caiir]. — URL:

https://urait.ru/bcode/517416.
6. Yennokos, A. FO. Teopust urp : yueOHUK U IpakTUKyMm i1 By30B / A. FO. YennokoB. — Mockaa :
WznarensctBo FOpaiit, 2023. — 223 c. — (Bricmee oOpa3zoBanue). — ISBN 978-5-534-00233-1. —
Tekcr : onexktpoHHslid // OGOpa3zoBatenbHass miatgopma IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/511218.

ﬂOl’lO]ZHumejleCl}l
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1. Hluxun E. B. Marematudyeckre METO/IbI U MOJICTH B YIIPAaBICHUHU : y4eO. mocobue ajsi CTYyJCHTOB
ynp. cneruansHoctel By30B / E. B. lllukun, A. I'. Uxaptumsuiu ; MI'Y um. M.B. Jlomonocosa. - [3-e
u3n.]. - M. : leno, 2004. - 437 c. : puc., Taba. - (Knaccuueckuii yauBepcuteTckuil yaeoHuk). - Ha tur.
1. ¥ 00u1. Takke: MI'Y um. M.B. Jlomonocosa 250 set. - ISBN 5-7749-0374-5 : 211. + 2002,2000

2. 'onuapoB, B. A. Meronsl ontumuzanuu : ydyeOHoe nmocobue juist By3oB / B. A. I'oHuapoB. —
Mocksa : MznatensctBo FOpaiit, 2023. — 211 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-
16112-0. — Texkcr : snektponHblii // OOpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530446.

3. Bommyknas ontumusanus : ydyeOHoe mocobue st By3oB / M. A. I'opckuii, U. 1O. Beirogunkosa,
. A. MakcumoB, M. A. XanukoB. — Mocksa : U3narensctBo Opaiit, 2024. — 82 c. — (Bricuiee
obpaszoBanue). — ISBN 978-5-534-17782-4. — Tekcr : »saexTpoHHblii // OOpa3oBaresbHas
mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/533730.

4. benos, I1. I'. YnpaBnenue puckamu, CACTEMHBIN aHAJIN3 U MOJICIMPOBAHUE : YICOHUK U MPAKTHKYM
mis By3oB/ II.T. BenoB. — Mocksa: W3narensctBo FOpaiir, 2024. — 721 c. — (Bsicmiee
obpaszoBanue). — ISBN 978-5-534-17939-2. — Tekcr : »saexTpoHHblii // OOpa3oBarenbHas
mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/545113.

6.2 Ilepeuenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAUUOHHOM ceTn «HTEepHET».
DneKkTpoHHas OMOINOTEKA JIJIsl By30B U CCY30B.- Pesxkum goctyna: biblio-online.ru
HanmonanwsHas anektponHas 6ubnuoreka (H3b) www.rusneb.ru
ELibrary.ru Hayunas snekrponnas 6ubauoreka www.elibrary.ru

6.3 IIpogeccuonasibHbie 6236l JAHHBIX U HHPOPMAILMOHHO-CIIPABOYHBIE CHCTEMBbI

Hoctyn k mpodeccuoHanbHeIM 0a3am daHHBIX: https://liber.rsuh.ru/ru/bases

HNHupopMalinoHHbIE CIIPABOYHBIE CUCTEMBI:
1. Koncynsrant Ilmoc
2. Tapanr

7. MaTepuajJbHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIMHBI

Hns  obecnedeHuss ~ TUCHUIUIMHBI  UCHONB3yeTCsl  MaTepualbHO-TEXHHWYecKas  0asza
00pa30BaTeNbHOrO yUpEeXJEHUs: ydeOHble ayJIUTOPUHU, OCHAIEHHBIE JOCKOM, KOMIBIOTEPOM WIIU
HOYTOYKOM, TMPOEKTOPOM (CTAallMOHAPHBIM WJIM TIEPEHOCHBIM) Ui JAEMOHCTPAllUU Y4eOHBIX
MaTepHasoB.

CocTaB mporpaMMHOTO 00€CIICUCHHS:
1. Windows
2. Microsoft Office

3. Kaspersky Endpoint Security

8. O0ecneuenue 00pa3oBaTeIbHOIO NMPoOLECCa AJIs1 JIUI C OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbSI U HHBAJIN/I0B

B xome peanuzanuu IUCHUIUIMHBI HCHOJB3YIOTCS CIEAYIOIIUE JOMOJHUTEIIBHBIE METOJbI
0o0yd4eHus, TEKYIIEro KOHTPOJs YCIEBAEMOCTH W MPOMEXKYTOYHOW aTTeCTallud OOYYaloIUXCs B
3aBUCHMOCTH OT UX WHAUBUAYAIbHBIX OCOOCHHOCTEH:


https://liber.rsuh.ru/ru/bases

15

® ISl CIIETNBIX M CIA0OBHIAIIMX: JICKIUU O(QOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIBID KOMITBIOTEpA CO CIEIUATM3UPOBAHHBIM IMPOTPAMMHEIM 00CCIICUCHUEM;
MUCHbMEHHBIC 3aJIaHUSl BBITMOJHAIOTCS HAa KOMIBIOTEPE CO CIEIUAIM3HPOBAHHBIM TMPOTPAMMHBIM
oOecrieueHreM WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM; OOECIICUMBACTCS WHIAWBHUIYyATbHOE
paBHOMepHOe ocBenieHue He MeHee 300 IOKC; JUTS BBIMIOJHEHHS 3alaHusl TPU HEOOXOAUMOCTH
MIPEOCTABIISACTCS YBEIMUMBAIOIIEE YCTPOWCTBO; BO3MOXKHO TAaK)K€ HCIOIB30BaHUE COOCTBEHHBIX
YBEIMYMBAIONINX YCTPONUCTB; MUCHMEHHBIE 3aJaHHsI O(OPMIIIOTCS YBEITUYCHHBIM MIPUPTOM; IK3aMEH
1 324€T MPOBOJATCS B YCTHOU (DOpPME MITH BBITIOIHSIOTCS B TUCHMEHHOU (hopMe Ha KOMITBIOTEPE.

® JUIA TIIYXMX W CJIA0OCHBIIAIMNX: JICKIUH OQOPMIISIOTCS B BHJIC JJCKTPOHHOTO JOKYMEHTA,
aub0  mpefocTaBiseTCsl  3BYKOYCWJIMBAIOIIAsl — ammaparypa WHAUBUAYATbHOTO  TOJB30BaHUS;
MMMCbMEHHBIC 3aJIaHUS BBIOJIHAIOTCS HAa KOMITBIOTEPE B IMHCBMEHHOW (opme; dK3aMeH | 3a4éT
MIPOBOASATCS B MUCbMEHHOM (popMe Ha KOMITBIOTEPE; BO3MOXKHO MPOBE/ICHUE B (POPME TECTUPOBAHHUS.

® IS JIWI] C HAPYIICHUSMHU OIOPHO-JBHUTATEIILHOTO ammapara: JeKIUH Oo(GOpMIIIIOTCS B BUJC
AJIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C IIOMOIIBI0 KOMITBIOTEPAa CO  CIEIHATH3UPOBAHHBIM
MPOrpaMMHBIM ~ O0ECTIEYCHHEM; TIMHCHMEHHBIC 3aJaHWsl BBIMONHSIOTCS HAa KOMIBIOTEpPE CO
CTEIUAIM3UPOBAHHBIM MPOTPAMMHBIM 00€CIICUeHHEM; JK3aMEH U 3a4€T MPOBOATCS B YCTHOH (opme
WJIH BBITIOJTHSIOTCS B TUChMEHHOU (hOpMe Ha KOMITBIOTEPE.

[Tpy HEOOXOMUMOCTH TPElyCMaTPUBACTCS YBEITUUYCHUE BPEMEHH IS TIOATOTOBKU OTBETA.

[Tporienypa mpoOBENCHUS MPOMEKYTOYHOU aTTECTAIMH JJIsi 0OYJYaIONIUXCsl YCTAHABIUBACTCS C
y4€TOM WX WHIAMBHIYATBHBIX TICUXO(PHU3UUECKUX O0COOCHHOCTEH. [IpoMexyTouHas aTTecTalusi MOKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[lpy mpoBeneHUHM MPOLEAYPHI OICHUBAHUS PE3yJbTaTOB OOYYEHHUsS TPEAyCcMaTpHBACTCS
WCTIOJTb30BAaHUE TEXHUYECKUX CPENICTB, HEOOXOAMMBIX B CBSI3U C WHAMBUIYAIBHBIMU OCOOCHHOCTSIMU
oOydJarommxcsi. OTH CpPEACTBA MOTYT OBITh MPEJOCTABICHBI YHUBEPCUTCTOM, WIM MOTYT
WCTIONB30BaThCsl COOCTBEHHBIE TEXHMUYECKUE CPENICTBA.

[IpoBeneHre mporeAyphl OIICHUBAHHS PE3yJIbTATOB OOYUYCHHUS JTOIYCKACTCS C MCIIOJIB30BAHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIILHBIX TEXHOJIOTH.

OO0ecneunBaeTcss JTOCTYNT K HMH(POPMAIMOHHBIM W OuOIMorpaduueckuM pecypcam B CETH
WNuTepHeT U1t Kaxaoro odydvaromierocst B Gopmax, aaanTUPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBBS U
BOCIIPHUSITHS HHPOPMAIIUH:

oIl CJETbIX M CIa0OBUIAAIIMX: B Te4aTHOM ¢opMe yBenuueHHbIM mpudrom, B dopme
AJIEKTPOHHOTO IOKYMEHTa, B (hopme ayauodaiina.

® JIJIS TITYXUX U CIIA0OCIIBIIIAIINX: B IEYaTHOU opme, B GopMe AIEKTPOHHOTO JOKYMEHTA.

o i1 00y4aIOIIUXCsI ¢ HAPYUICHUSIMH OMOPHO-/BUTATENILHOTO ammapaTa: B meyaTHoi (opme, B
(dhopme 2IeKTPOHHOTO TOKYMEHTa, B (popme aynnodaiina.

Y4eOHBIC ayJUTOPHUM I BCEX BHJOB KOHTAaKTHOM M CaMOCTOSITCIILHOW paOOThI, HaydHas
OuOIMOTEeKa W WHBIE TMOMENICHHUS JUIsi OOYYEeHHS OCHAIIEHBI CHEIUAIbHBIM O00O0pYJIOBaHHEM U
y4eOHBIMH MECTaMH ¢ TEXHHUECKUMH CPEJICTBAMHU O0yUJCHUS:

® ISl CJIETIBIX U CIa0OBUASIIMX: YCTPOUCTBOM JJisi CKAHUPOBAHUS U YTeHUA ¢ kKamepoil SARA
CE; nucnneem Bpaitna PAC Mate 20; npuntepom bpaiinsg EmBraille ViewPlus;

® Uil TAYXWX W CIaOOCHBIIIANINX: ABTOMAaTH3MPOBAHHBIM pPabOYUM MECTOM JUIsl JIFOJACH C
HapyIICHHEM CIyXa U cIa0O0CIHbIIANINX; aKyCTUIECKHI YCUIIUTENb U KOJIOHKH;

o i OOydYalOMUXCSl C HapYHIICHUSIMH OIMOPHO-JBUTATEILHOTO allapaTa: IepeIBIKHBIMH,
perynupyeMbiMu dproHomudeckumu napramMu CU-1; KOMIBIOTEpHOW TEXHUKON CO CHelHaTbHBIM
MIPOTPaMMHEIM 00€CIICUCHUEM.

9. MeToanuyeckne MaTepuaJibl

9.1 Il.1aHbl NPAKTHYECKUX 3AHATHH
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Tema 1. Pemmienne npocredmux 3aga4 JUHEHHOI0 NPOrPaMMHPOBAHNUS M MOMCKH IKCTPEMYMOB
(pyHnxuuii.

dopma mpoBeeHUS — PellIeHUe TUMOBBIX 3a7a4 JUIsl 3aKperieHus U (POpMUPOBAHUS 3HAHUH, YMEHUH,
HAaBBIKOB, 00CYX/I€HE TEOPETHUECKUX BOIPOCOB.

Bonpocwl 011 06cyarcoenus:

[Ipumepbl TUMOBBIX NPAKTHUUECKUX 3a7ad, MPUBOIAIMIMX K MaTEeMaTHUYECKOH MOCTaHOBKE 3adaduu
MaTEeMaTUYeCKOro (JIMHEHHOro) MpOrpaMMHUpOBAHMS: 3ajada O JUeTe, 3ajada ONTUMHU3ALUU
MIPOM3BOJICTBA MPU OTPaHMUYEHUSX Ha pecypchl. [Ipumeps! rpadudeckoro pemeHus 3aaad JMHEHHOro
(MaTeMaTH4ecKoro) MpOrpaMMHpOBAaHUS B Cllyyae JBYyX I€pEeMEHHBIX. [lOHATHE BBITYKIIOTO
MHOXkecTBa. CBOMCTBA pemIeHW 3adauu JuHerHHoro mporpammupoBanus (3JII1)- cBsa3s omopHOTO
pemenus 3JII1 u yrioBbIX TOUEK MHOTOTpaHHHUKA PELICHHUM.

Ilpumepnvie 3a0auu 015 peuteHus: 8 ayOuUmMopuL.:

[ Tum 3amau (mpuMepsl):

1.HaliTn Takme 3Ha4eHHS TMEPEMEHHBIX * ! %, 4TOOBI TIPU 3aJaHHON CHUCTeMe OrpaHUYeHuil (A)

¢byskuusa Z = x, +4x, npuHUMaNa MaKCUMaJIbHOE 3HaUY€HHE, €CIIU 3TO BO3MOKHO.

[Moctpouts OJIP, pemmts 3a1a4y.
—4x, +x, <4

A —Xx, +x, <5
A X, +2x, <27
3x, +4x, 212
x, =20, x, 20,
2. HaiiTi Takue 3Ha4YeHUS MEPEMEHHBIX i %, YTOObI MpPH 3a/JaHHOW CHUCTeMe OrpaHuyYeHHi (A)

¢byHkuusa Z =2x, +3x, ipuHUMalia MakCUMajJbHOE 3HA4Y€HHUE, eciau 3T0 Bo3MOxHO. [loctpouts OLIP,
PeLIuTh METOJIOM Iiepebopa BEepIlIrH, BBIYUCIIUTH TPATUCHT
1eNIeBO (QYHKIMH U PEIINTh, ONUPAsCh HA TPATUCHT

6x, —x, <36
(A)  9x, —8x,=-24,

3x, +4x, =12

x, =20, x, 20,

3. HallTu Takue 3HAa4YeHUS IEPEMEHHBIX X, X,,X3,X,,Xs, YTOOBl ~ TMPH 3aJaHHOM CHCTEME
orpanudeHuit (A) QyHkms Z =X, —x, — X; +3x, —2x; - max (mpUHAMAIAa MaKCUMAJIbHOE 3HAYCHUE),
€CJIA 3TO BO3MOKHO.
x, +x,—3x, +4x, =11
(A) X, +x; +3x, +6x5 =33
—2x,—2x, +x; +10x, = 5x, =2

b

x, 20, x,20 x;20, x, 20 x,>0.

Pemmmth CHUMIJIEKCHBIM METOJOM, MOXHO JOMOJHHUTEIBHO yKazaTh TpaduyecKkoe pelieHue
(OTHOCUTEIBHO MMEPEMEHHBIX X, X5 )
4. UccnenoBaTh Ha 0€3yCIIOBHBIH JIOKATBHBIA 3KCTPEMYM

f()c,y):x2 -y+0,5y2 —7y—12x

Koumponvnvie eonpocwi:
1. Yro Takoe

1) ueneBast pynkius?

2) onTUMAaJILHBIN TUTaH?
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3) 06s1acTh JOMyCTUMBIX pEIICHUH?
2. Onucate Ha NMpUMEpPE CHMIUIEKCHBIM METOJ pEUIeHUs 3a/Jad JUHEHHOTO MPOTrpaMMHpOBAHUSA. 3.
3aaTh IBOMCTBEHHYIO 337a4y JIMHEHHOIO IPOrpaMMHUPOBAHHUS.
4.006mue nmpaBuiia TOCTPOSHUS TBONCTBEHHBIX 3a1a4.
5.IlepBas u BTOpast TeopeMa ABOWCTBEHHOCTH, UX SKOHOMHUYECKHUN CMBICII.
6. PemeHne 3amauM JIMHEHHOTO NPOrPAMMHUPOBAHMS TE€OMETPUYECKM U CUMIUIEKC-METOAOM. 7.
IlocTpoeHne NBOMCTBEHHBIX 3a/1a4.
8. PelieHne TpaHCHOPTHOW 3aJa4yd METOJIOM NOTEHIUATOB. (CBENEHHE HE3aMKHYTBIX MOJENEH K
3aMKHYTBIM.
II Tum 3amay (mpumeps):
1. HailiTu Takue 3Ha4YE€HHS TEPEMEHHBIX X,X5,X5,X,,Xs, YTOOBl ~ MpU 3aJaHHON CHCTEME
orpanuuenuil (A) pynkmus f =X, — X, — X, +3x, — 2x; —> Max (mpuHEMaaa MaKCUMaJIbHOE 3HAYECHHE),
€CJIA 3TO BO3MOKHO.
x, +x, —3x, +4x, =11
(A) X, +x; +3x, +6x5 =33
—2x,—2x, +x; +10x, = 5x, =2

b

x, 20, x,20,x;20, x, 20 x; =20.

Pemmmth cUMITJIEKCHBIM METOJI0M, TOTIOJTHUTEIHHO YKa3aTh rpaduyeckoe pelieHre
(OTHOCHUTEIBHO MEPEMEHHBIX X4, Xs.)
2. JlaHa OCHOBHas 3ajlaya JJMHEWHOTO MTPOrpaMMHUPOBaHus: Z = 2x, +3x, —> max

e = e -

e S = ~ = —m

- = - - -

CocTaBuTh IBOMCTBEHHYIO 33J]auy U PEIIUTh 00€ 3TH 3a7auu (rpadudeckn).
Pemenue TpaHcIOPTHOH 3aa4u METOJOM MTOTEHIIMAJIOB

I Tim 3amay (mpuUMepHI):
1. TpancnopTHas 3a1aya.

Heo6xomumo nepeBe3Tu 3anackl npoaykimu B kommuectBe 90,100, 90 enuHuUIl co CKIAmoB 4 4. 4,

COOTBETCTBEHHO, K moTpedbutensm b b b b mpudem Hyxael nmoTpeduteneit cocrasisatot 70, 60, 80, 70

€/IMHUI] COOTBETCTBEHHO.
CTOMMOCTH TIEPEBO30K TAaKOBBI:
or 4 k 1) B, paBna l; 2) kB, paBHaS; 3)k B; paBHa6; 4)k B, paBna l;

or 4, x 1) B, paBua4; 2) xB, paBual 3)k B; paBua3; 4)x B, paBHa4;

or 4,k 1) B, paBHa3; 2) kB, paBHa3; 3)k B; paBHaS; 4)«k B, paBna4.

Tpebyercst onpeaenuTh MIaH MEPEBO30K TaK, YTOOBI BCE 3arachl ObLIN MEPEBE3EHBI; BCE MOIYyYaTEIN
ObUIN YJIOBJIETBOPEHBI; TPAHCIIOPTHBIE PACX0/AbI (CTOUMOCTH NEPEBO30K) ObLIIN MUHUMAJIbHBI.
[IpoBeputs, ABIAETCS JIM 3a/1a4a OTKPBITON

NIPEJCTaBUTh 33/1a4y B TAOJIMYHOM BHJIE

HanucaTh LEeJIEBYI0 (PYHKIHIO

JlaTh OIIPEJIEIEHHE TUIaHa [TOCTABOK MJIM IIJIaHa IIEPEBO30K

IIOCTPOUTH MTEPBOHAYAIIBHBIN IIJIaH IIEPEBO30K METOIOM «CEBEPO-3alaJHOT0» yTIila

pEelINTh 3aJady METOAOM IIOTEHLMAJIOB, YKas3blBas Ha KaXJOM IIare BEJIWYMHY TPAHCIIOPTHBIX
pacxo1oB

OOBSICHUTB, COTJIACHO KAKOMY KPUTEPHIO MPOLIECC PEILICHHs 3a/]a4l 3aKOHYEH,

T.€. I0YeMy BBl OCTaHOBHJINCH B ITOMCKAX JIyYIIErO OIIOPHOTO PELICHHUS,
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yKa3aTb  CTOMMOCTb TPAaHCIOPTHBIX  PacxoJOoB Uil NEPBOHAYAJIBHOTO IJJaHA W JUIS
OKOHYATEJIbHOTO.

2. TpancnopTHas 3aja4a OTHOCUTEIBHO BPEMEHH NEPEBO30K.

UeTtsipe mocTaBIIuKa ¢ Tpy30M cooTrBeTcTBeHHO B 550, 250, 300, 100 equnuil Moryt  oOecreunThb

4eThIpeX NoTpeOuTene, KOTOPHIM HEOOXOTUMBI TOCTABKU COOTBETCTBEHHO
B kosmmuectBe 400, 200, 150 u 450 equuuil rpy30B.

[RA)

Marpuna BpeMeH NepeBO30K TaKoBa: ...

Haiitn MuHMManbHOE BpeMsl Ha IEPEBO3KY I'PY30B.

Tema 2. MaTpuyHble UTPBI, YUCTHIE U CMEIIAHHbIE CTPATernu.

®opma npoBeseHNs — PELICHNE TUIOBBIX 33/1a4 JUIA 3aKpeIuieHns: U (OPMUPOBAHUS 3HAHUH, YMEHUH,
HaBBIKOB, 00CYKJIECHHE TEOPETUIECKUX BOIIPOCOB.

Ipumepuvie 3a0auu 015 pewieHus 8 ayoumopuu:

I Tun 3apayu (mpumepsl):

1. MccrnenoBaTh MaTpuIlbl BRIUTPHIIICH Ha

a) HaJM4ue CeJI0OBOM TOYKHU Il aHTarOHUCTHYECKOM UTPbl

s i 2 4 0 3 8 5 0 3 -1 2 -1 2 2 3 5 1
5 1 { 5 3 6 6 4 6 -1 5 3 -1 -1 0 2 2
3 31 4 3 -1 4 3 4 2 4 3 4 3 4 6
5 1 -2 7 6 7 5 =2 2 3 3 4 5
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 5 1 3 51 1 3
35 7 10
31 2 1
5 4 6 2
-1 1 3 0
6) |7 6 10 &8 11}, 400 1 Ha JOMHHUPOBAHUE CTPATErH M CEUIOBYIO TOUKY.
4 5 7 7 9
4 1 2 1
6 6 10 8 12

B) Pemuts aHTaroHUCTUYECKHUE HUI'PpBI C MaTpULlaM BBII/IprIIJ_ICﬁ

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

10 -2
{ 8 -2 5 7 -2 6 -4 7
7 0 2 1 2 0 4
1 5 -5 6

no niany:

A) swvinucamev pedyyupoganmylo mampuyy 6vlucpblulell;, HAumu HUNICHIOI YeHy U YKa3amo
MAKCUMUHHbIE CIMPame2uul; Hatumu 6epxXHIOI0 YeHy uspbl U YKazamv MUHUMAKCHbIE CIMpame2uu, Haumu
YeHy uepol U napvl ONMUMATLHLIX CIMPAmMe2uti, eCiu OHU CYUjeCmsyom.

b) pewumsv 6 cmewannvix cmpamezusix.

II T 3amay (mpumeps):
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1. 3amaya o noceBax.
C/x ¢upma MOXKET BBIpALMBATh Ha OINpPENENICHHOW IIIOManu JIBe KyJIbTypbl: 4, U 4, B ycnoBHAX
noxauBoro sera ([]), 3acynmBoro sera (3) 1 HopmanbsHOTO Jieta (H). YpoxaiftHOCTb KynbTypsl 4, B

JOKITUBOE JIeTO - 3 y.e. Ha 1 ra, 5 y.e. B yCJIOBHSIX HOPMaJIHLHOTO Jerau 8 y.e.
Ipu 3acyxe. YpoxkaiHocTh 4,Ha | ra mpu J0KUTHBOM JIeTe - 6 y.e., 3 y.e. B HOpMaJbHOE JIeTO U 2 V..
IIpH 3acyxe.

dupma X0UeT CIUIAHUPOBATh MOCEBBI TAK, YTOOBI MOJy4YaTh ONTHUMAJIBHBIN ypoOKail mpU pa3iIUyHBIX
MOTOHBIX ycinoBusX. JlaiiTe pemenue 1y Gupmel.

2. JIBa urpoka A u B wuMeroT mpaBo 3aranpiBaTh 1eible ynciaa oT 1 mo 4. B Tom ciywae, xorga
pe3yabTaT CJIOXKEHUs 3aJyMaHHBIX dYuceNl OyJIeT YeTHBIM, HMIpoK B BbllutaunBaeT Hrpoky A
MOJIYYUBIIYIOCS CYMMY, a €CJIM HEUYETHBIM, TO, HaoOOpOT, WUTPOK A BBIIUIAYMBaEeT HIpokKy B.
[IpencraBbTe 3Ty 3a1a4y Kak UTPYy U PELIUTE €€.

3.Apmus A, nMerolas OIMH CaMoJIET, MOXKET HAIIPaBUTh €r0 B aTaKy Ha OJIHY U3 TpeX Leneil. Apmus
B, oOnaparomas eAMHCTBEHHBIM 3€HUTHBIM OpYAHWEM, MOXET YCTAaHOBHTb €ro Uid OJHON u3
BO3MOXHBIX ILened. Eciaum uenp He 3alluIleHa, OHAa MNpH aTake paspyuaercsa. LleHHOCTh uenen
3-10°  2-10°  1-10°

COCTaBJISIET COOTBETCTBEHHO. A CTPEMUTCS] MAKCUMU3UPOBATh YIIepO

OT HamaJeHus, a B cTpemMuTcs €ro MHUHUMHU3UPOBATH. [IOCTPONTE TEOPETHKO- HIPOBYIO MOJEIb
3a/1a4u.

4 Mara3un MOXkeT 3akynath s peanuzanuu 10, 15, u 20 TOHH CKOPOMOPTAIIMXCS MNPOIYKTOB IO
uere 300 py6 / xr. B 3aBucMMocTH OT crpoca (MIOHMKEHHBIH, YMEPEHHBIN, MOBBIIICHHBIN) B JICHb
MoxeT ObITh mpomaHo 10, 15, u 20 TonH mo mene 500 py6 / xr. Ocrtatok TOBapa MOXET OBITh
peanu3oBaH Ha cienyromuil 1eHb o uexe 150 py6 / kr.

[IpencraBbTe 3Ty CUTYalUIO B BUJE UTPHI U MPEUIOKUTE ONTUMAJILHOE PEILICHUE.

5.B HOBOM KMJIOM MaccHBe co3/1aeTcs pupmMa Mo PEMOHTY paJHo- U TejeannapaTyphl.

st ynporieHus 3aa4uu NpUuMeM, 4TO MOTOK 3asBOK HA PEMOHT MOKET COCTaBUTH 2, 4, 6 u § ThicsSY B
roJ. HakomnseHHbIN ONBIT MOKa3bIBaeT, YTO MPUOBLIL OT OAHOM 3asBKH COCTaBIIAET A pyO; moTepw,
BBI3BaHHBIE OTKAa30M B pEMOHTE, cocTaBisitoT I1 py0 Ha Kaxmod 3asBKe, a YOBITKH OT TPOCTOS
CHEIMAIMCTOB MPU OTCYTCTBHH 3asBOK COCTaBISAIOT 6 PyO. 32 KA1yl HEAO-TOJYyYEHHYIO 3asBKY.
[IpencraBbTe 3Ty CUTyallMIO B BUJIEC UTPHl U MPEUIOKUTE ONTUMAIBHOE PEIICHHE 10 OpraHU3alu

(bupmsI.

III T 3amay (mpuMepsl):
bumampuunwvie uepuoi.
1. JluneMma 3aKIIFOUYCHHBIX.
B T1ioppmMe B TeueHHwe ropga, moka MJET CIEACTBUE, B Pa3HBIX KaMmepax CHUASAT JBa MNPECTYMHHUKA,
COBEPUIMBIIMNX OOIIEe MPECTYIUICHUE.
[IpsiMbIX yUK NPOTUB HUX HET. [IpecTynmHUKN HE MOTYT OOLIATHCS APYT C IPYTOM.
Ecnu 06a oHM OTpULIAIOT CBOIO MPUYACTHOCTH K MPECTYIUICHHUIO, TO y CIEACTBUS HET BO3MOKHOCTH
J0Ka3aTh OOBHHEHUE M TMPECTYIHUKH OCBOOOXKIAIOTCSA, NPUYEM KaXIbIH W3 HHUX TEPSEeT TOJ
MIPEABAPUTEIIBHOIO 3aKIIOUCHHUS.
Ecan mox nmaBnenwem criepoBatesis OJWH M3 MPECTYMHUKOB CO3HAETCS B TOM, UYTO OHHU BJIBOEM
COBEpUIMIIM IPECTyIIEHUE, TO 00a OyAyT OCY>KIEHbl, HO CO3HABUIMIICS MOITy4aeT m JeT JHUIICHUs
CcBOOOIBI, a HE CO3HABIILHUIACS --- N JIET JIMIIIEHNUS CBOOOIBI.

Kakyro muHHIIO TOBEIeHUs! BBITOHO BBIOPATh KaXKJOMY M3 UTPOKOB?
C TOYKM 3peHHUs TEOPUH UT'P MOKHO IIOCTPOUTH MOJIENb: €CTh JiBa Urpoka A u B,
y KaXJ0ro ABE cTpaTteruu - roBoputh ( I' ) u Mmomyats ( M ), «BBIUTPHILD) UTPOKA =paBHO YUCIO JIET
3aKJIIOYEHUS CO 3HAKOM «-». MaTpHIIbl BBIUTPHIIEH TAKOBbI
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M r M T

M -1 -n M-l -n
T'\-m -m I'\-m -m

OO01mast MaTpuIla BEIMTPBIIICH:
M r

M{ (L-1) fn - )]

r (—m,—m ) (—m, -m )

Hanpumep, npy m=3, n=6 MaTpHIlbl BEIMTPHILIEH :

M r M r
M(-1 -6 M-l -6
ri-s -3 j rl-s -3 J
M I M |
mpu m=0, n=6 M(-1 —6J M(-1 -6 ]
r-r -l r-1 -l

IV tun 3anau (mpumepsl):
1. IIpoBepuTH, €CTH T TOMUHUPOBAHHUE CTPATETHH JUII OMMAaTPHULIBI

B B, B,
4 ((2,3) (6,1) (3,2)
4,1 (7,2) (1,5 (4,1
4] 1L4 G (63
4,186 12 6
" YKa3aTb paBHOBECHUA 110 HBH_Iy B UHUCTBIX CTPATCTUAX.

Tema 3. OnTumMu3zanuu Ha rpagax.

dopma MpoBeACHUS — PELICHHE TUTIOBBIX 3a[a4 [T 3aKperIeHns: U (GopMupoBaHUs 3HAHUN, YMEHUH,
HaBBIKOB, 00CYXJIEHHE TEOPETUUECKUX BOIIPOCOB.

Bonpocwt onsa 0bcyscoenus:

ITpumeps! rpados. Beruncienue crenenu BepiiuHbl. [locTpoenune mapuipyTa B Heoprpade, LuKiIa B
Heoprpade, myTH B oprpade. [IpruMeps! aiuKINIecKuX, CBI3HBIX rpadoB.

I'pad-«nepeBo», mocTpoeHne OCTOBHOrO JepeBa. B3pemieHHblil rpad, Bec MmapuipyTa, mepexoa K
noHsThio cetu. [locTpoeHue nMKiIa, OCTOBHOrO jaepeBa i ceTu. llocTpoeHne MUHUMAIBHOTO
OCTOBHOTO JIepeBa CETH.

Ilocmpoenue MunumManoHOU cemu.

Ipumepuvie 3a0auu 015 pewieHus 8 ayoumopuu:

I Tun 3apayu (mpumepsl):

1. Ha pucyHke yka3aHbl pacCTOSHUSL MEXAy I1aT(hopMamu, J0ObIBAIOIIMMU ra3 B OTKPBITOM MOpE, U
MIPUEMHBIM TyHKTOM Ha Oepery. [lnatdopma 1 — camast 6muskast kK Oepery v ocHallieHa He0OX0AUMbIM
JUIs TIepeKayky rasa oT JIpyrux IuatdopM K Hed W K NpUEeMHOMY IyHKTY obopynoBaHueM. HyxHo
CIPOEKTHPOBATh CETh TPYOOIPOBOIOB MHHHUMAIBHOW [UIMHBI, COCOUHSIOMEH Tuiathopmy 1 wu
OCTaJIbHBIE TUIATPOPMBI.

[Ipennonoxum, 9TO B MPEIbIIyIIeH 3a1a4e Bce TIAaTGOpMbI pa3OUTHl HA 2 TPYIIIBI B 3aBUCHMOCTH OT
JIaBJIEHUs ra3a B CKBaOKMHAX: K Ipymre MmiatdopM ¢ BBICOKUM JaBJIeHHEM Tra3a oTHocsTcsd 2,3,4 u 6
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w1atopMbl, a ¢ HU3KUM JaBlieHHMeM rasa -5,7,8,9. M3-3a pa3HuIbl B JaBICHUM Ta30IpPOBOJBI OT
1aTGOPM pa3HbIX IPYII HENb3sI COEAUHATH MEXAy CO00M, HO MOXKHO IPUCOEAUHSTD UX K TUIaThopme
1. IlocTponTh MUHUMAJIBHYIO CETh T'a301IPOBOIOB.
OcBoeHne anropuTMa NOMCKa KpaT4aliiero myTH.

II Tum 3amay (mpumeps):

1. Bogutens e3aut u3 noma (/1) Ha padoty (P) mo camoMy KOpOTKOMY MapHIpyTy Cpeau BO3MOMXKHBIX
[0 MpPHUBEIEHHOM Ha puc. cxembl Jopor. Ho mpu sTtoM ero yacto mTpadyroT 3a MpeBbIICHUE
CKOPOCTH, MO3TOMY CaMbIM ONTHUMAJIbHBIM MapUIPyTOM SIBIISIETCSI HE CAaMbIl KOPOTKHH, a CaMbIi
KoMMepuecku Oe3omacHblii. Ha BTOpoll cxeme mpuBelEeHbl BEPOSITHOCTH COOBITHUS A= (ObITH
omTpadoBaHHBIM Ha KaxaoMm yuacTke pgoporu). Hapsnaer 'MBBJl 3anumaioT cBoM MO3MLUHU
Clly4aiiHbIM 00pa3oM, HE COrjlacoBbiBasg HX Apyr ¢ apyroM. IlocTpouth camblii onTHMaibHBIN
MapuipyT ot [] no P.

I tun 3axa4 (mpuMepsl):

1. Ha pucynke MoxeT ObITh IpUBE/IEHA TPAHCIIOPTHAS CETh, COCTOAMIAsl U3 5 roposoB (paccTOSTHUS
MEX]y ropoJaMU=BepIIMHAMH CETH NpHUBEIEHBI Ha ayrax cetd) Haiitu kpaTuaiiiiue pacCTosSHHUS OT
ropoja 1 10 Bcex oCTalIbHBIX 4-X TOPOJIOB.

2. IlonstHe paspe3a Ha rpade M €ro MPOMYCKHOH CIIOCOOHOCTH. AJNTOpUTMA HaXOXKIACHUS
MAaKCUMaJbHOIO MOTOKA. PemeHne NpakTUYeCKWX 3ajad JUlsl pas3InYHbIX CETEd C IOMOIIBIO
IIOCTPOEHUsI MAaKCUMAJILHOTO NOTOKA B CeTU. Ha mpHUBEACHHOM pUC. CETH MOCTPOUTh MAKCUMAJIbHBIN
MTOTOK.

Konmponvhwvie éonpochwi:

1. [Touck KkpaTyalIMX MapUIPyTOB, MAKCUMAaJIbHBIA IOTOK B CETH JIJIsl KOHKPETHBIX TpadoB.

Tema 4. CucreMbl MaccoBOIo 00CJIy’;KMBaHMSA.

dopma MpoBeICHUsI — PELICHHE TUIIOBBIX 3a]a4 JUId 3aKperyieHus: U (popMupoBaHUs 3HAHUN, YMEHUH,
HAaBBIKOB, 00CYX/I€HE TEOPETHUECKHUX BOIIPOCOB.

Ipumepuvie 3a0auu 015 pewieHus 8 ayoumopuu:

I Tum 3aga4 (IpuMepsI):

1. B OonbumioMm ropoje Kaxaple 12 MHUHYT poxaaeTcs peOeHOK. Bpems Mexmy poxIeHUSIMU
pacnpeneNieHo MO AIKCIOHEHIMAJIbHOMY 3aKOHY. BBIUMCIUTH cpefHee YHCIIO pOXKIEHUH 3a TOof,
BEPOSITHOCTb TOTO, UTO B TEYEHHE | rojia He MPOU30UIET HU OJHOTO POXKACHUSA, BEPOSITHOCTD BbIAAUN
50 CBUAETENBCTB O POXKAECHUU K KOHIy TPETbEro uaca, €CIM H3BECTHO, YTO Ha MPOTSKEHHUH
NpebIIYIIMX 2 4acoB ObUT0 BhIAAHO 40 TaKUX CBUAETEIBCTB.

II Tum 3amay (mpumeps):

1. Mara3un pabotaer ¢ 3 kaccamu. Kak Toyibko odepenib HoKynaresei mpeBbIcUT 4 yenoBeka, To Oyaer
OTKpBbITa JOMOJMHUTENbHAs Kacca. [lokynaTenu moaxoasaT K KaccaM B COOTBETCTBHH C paclpesiesieHuEM
Ilyaccona ¢ MaTematuueckuM oxxkuganueM 10 gen. B yac. Bpems o6cimy-kuBaHUS OKyNaTess B Kacce
pacnpenesieH0 MO AKCHOHEHIHAIbHOMY 3aKOHYy cO cpenHuM B 12 muHyT. Onpenenuts B
YCTaHOBUBILIEMCS PEXUME BEPOSITHOCTD TOTO, UTO N MOKYIIATENEH CTOSIT B OUEPEAH B Kaccy.

2. [IpumeHeHne 3KCIOHEHIIMAIBHOTO paclpeiesieHus] B CUCTEMax MaccOBOT0 00CTYKMBaHUs, OCBOUTH
MOJIENIN POXKJICHHS U THOEIH, CBSA3b MEX/Ty SKCIIOHEHIIMAJIBHBIM U TyaCCOHOBCKUM paclpe/leIeHUsIMHU.
KonumponvHule éonpocul:

1. Yro Takoe myacCOHOBCKHI MMOTOK?

2. Kakoe pacmpeneneHue HWMeEET CclydailHas BeIMYMHA= BpeMsi OOCTY)KHMBaHHUS KIHMEHTOB, Kak
paBuiIo?

3. Onucarb NOTOK DpJaHra.
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[Ipunoxxenue 1. AHHOTaLIUA
pabouei mporpaMmsl IUCIUIUIAHBI

AHHOTAIIAA PABOYEHN ITPOT'PAMMBI JTUCIIUILINHBI

HuctmmuimHa «MccnenoBanue onepanuiny peannsyercs Ha (akynpreTe MHPOPMAITMOHHBIX CHCTEM U
6e3omacHocTH Kadeapoil (pyHIaMEeHTaIbHON U MPUKIaJHOW MaTeMaTHKH.

Llenv Oucyunnaunel: 1aTh TPEICTaBICHHUE CTYAEHTAM O NPHUHLMIAX M METOJaX MaTeMaTH4YecKOro
MOJIETIUPOBAHUs Ollepalyil, TIO3HAKOMUTh C OCHOBHBIMH THIIAMH 3aJa4 HCCIIEIOBaHUS ONEpanyi u
METOJIaMU MX PELeHUs AJIsl IPaKTUYECKOTr0 IPUMEHEHUSI.

3a0auu: HayuuTh CTYJEHTOB NPHUMEHATh METOJOJOTHIO HCCIIEOBAaHUS ONepalyii; BBIIOJHATH BCE
3TaIbl MCCIIEOBAHUS; KIaCCU(UIMPOBATH 3a7ady ONTHMHU3AIlMH;, BHIOMpATh METOJ| PEIICHUsS 3aaady
ONTHMHU3ALMK; HCIIOJIB30BATh KOMIIBIOTEPHBIE TEXHOJIOTMM pEealM3alii METOAOB HCCIENO0BaHUS
orepanuii ¥ METo/10B ONITUMU3ALINH.

JlvcuuiuinHa HanpasiieHa Ha (pOpMUpPOBaHHE CIIETYIONUX KOMIIETCHIIUMI:

e OIIK-2. CrnocobeH 00OCHOBaHHO BBHIOMpATh, JOpPabATHIBATH M MPUMEHATH I PEIICHUS
HCCIIEIOBATEIbCKUX U MPOEKTHBIX 331a4 MAaTeMaTHYECKHE METOABI U MOJEIH, OCYILECTBIATh
IIPOBEPKY aJEKBATHOCTU MOJIEJEH, aHaJIM3UPOBaTh PE3YyJbTaThl, OLICHUBATH HAJEKHOCTb U
Ka4yecTBO (DYHKIIMOHUPOBAHHSI CUCTEM.

B pesynbrare 0CBOGHUS TUCIMIIMHBI 00YYaIOLIHIiCs JOIDKEH:

3namv: OCHOBHBIE NPUHLMIBI TIEPEUUCIECHUS OOBEKTOB; IOHATHE MNPOU3BOIAIEH (QYHKIUU
MOCTIeIOBATEIbHOCTH; (OPMYIY BKIIIOUCHHUSA-UCKIIOUEHHS; METOAbl PELICHUS PEeKypPPEHTHBIX
COOTHOIIECHUM; OCHOBHBIE 3aJa4H HCCIIECIOBAaHUS OIEPALMil; OCHOBBI TCOPUM NPUHATHS PELICHUN B
YCIOBHAX KOH(IMKTA; OCHOBBI METO/1a AMHAMHYECKOTO MTPOrpaMMHPOBAHUS;

Ymemsv: WCHONB30BaTh ANTOPUTMHYECKHE IIPUEMBbI PEIICHUS CTAHJAPTHBIX 3a1a4; CTPOUTh
npou3BoslIMe (PYHKIMN KOHKPETHBIX MOCIIEIOBATENIFHOCTEH M pemaTs oOpaTHYIO 3a/ady; peliaTh
IIPOCTEHIINE PEKYPPEHTHBIE COOTHOLICHMS; HAXOOUTh KOJIMYECTBO PEIIEHUN LEIOYUCICHHBIX
JUHEWHBIX YpaBHEHMHl B HaTypajbHBIX 4MCIAX; MCIOJIb30BaTh MAaTEMaTHMUECKUE MOJENN
HCCIIEIOBaHMs ONEPALMH B PEAIBHBIX CUTYaLUsAX, IPUMEHATh K KOHKPETHBIM 33a4aM METO/bI TEOPUU
HCCIIEIOBaHUs  Oonepauuid (UrpoBble METOAbl NPHUHATHA PELIEHUH, METOA JUHAMHYECKOIO
IIPOrpaMMUPOBAHHUSA U AP.;

Brademwv: HaBbIKaMu CTPOUTH 00JacTH B JBYMEPHOH IIJIOCKOCTH, PAacCUUTHIBATH MapaMeTphI
MIPAKTUYECKHX 3a/1a4 MaCCOBOTO 0OCITYKUBAHHUS.

[To nucuumMHe MpeaycMOoTpeHa MPOMEXyTOUHas aTTecTanus B popMe 3a4€Ta ¢ OL[EHKOH.

OO0wast TpyA0E€MKOCTb OCBOEHHUS AUCHUIUINHBI COCTABIIAET 4 3a4€THBIC €IMHUIIBL.
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JIUCT UBMEHEHUI'

Ipunooscenue 2

No | Texkcr aktyanuzanuu wim npuiaraeMbiii kK PII/] nokymeHr,
COJIep KAl U3MEHEHUS

Jarta

Ne
IIPOTOKOJIa

' Ana OMN BO maructpaTypbl M3MeHeHWst Tonbko 3a 2020 .
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