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1. [HosicHUTEAbLHAA 3aAMNCKA

1.1. lean u 3agau JAUCHUILIHHDI

u€]lb 6ucuunﬂqul: AaTh MPEACTABJICHUC CTYACHTAM O IPUHIUIIAX U METOJaX MAaTECMATUYICCKOT O
MOACIINPOBAHUA onepaunﬁ, IIO3HAKOMUTH C OCHOBHBIMU THIIAMH 3aJa4 UCCJIICJOBaHUA onepaunﬁ )51
MCTOAaMU UX PCHICHUA OJIA IMTPAKTHYCCKOI0 MPUMCHCHUS.

3aoauu Oucuunﬂquz: HAay4YUTb CTYACHTOB IMPUMCHATH MCTOHOJIOTHUIO HUCCIICAOBAHUA onepaunﬁ;
BBITIOJIHATE BCE€ 3Tallbl MCCIICAOBAHMUA, KJ'IaCCI/I(l)I/IIII/IpOBaTI) 3aa4y OIITUMHU3ALUU; BI)I6I/IpaTB METO
pelicHusd 3a4a4 OITUMHU3ALUU; HUCHOJb30BATH KOMIIBIOTCPHBIC TCEXHOJIOTUU pCain3alluid MCETOIOB
HUCCICIOBaHUA onepaunﬁ 1 METOJ0B OIITUMH3AIINHN.

1.2. Ilepevyens MJIaHMPYEMbIX Pe3yJIbTATOB 00y4YeHHS IO TUCHHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMU I0CTHKEHHUs KOMIIeTeHIN i

KomnereHus
(KoJ ¥ HaMMEHOBaHUE)

NuankaTopbl KOMIIETEHIUH
(K01 1 HAaUMEHOBAHUE)

PesynbTathl 00yyeHust

OIIK-2. Criocoben
000CHOBaHHO BHIOHPATH,
JlopabaThIBaTh U IPUMEHSTH JUIS
pelIeHuns UCCIEAOBATENIbCKUX H
MPOCKTHLIX 3aj1a4
MaTEMATHYCCKUEC METOAbI U
MOJIEJIH, OCYIIECTBIIATh
MIPOBEPKY aJeKBaTHOCTH
MOJIENeH, aHAIU3UPOBATh
Pe3yNbTaThl, OICHUBATH
HaJEKHOCTh ¥ KA9eCTBO
(YHKIIMOHUPOBAHUS CUCTEM

OIIK-2.1. Ompenenser u
aHaJM3UPYET CYIIECTBEHHBIE
3JIEMEHTHI HH(GOPMAITMOHHBIX
CHCTEM.

3nams: OCHOBHBIE TIPHHIIHITBI
nepevrciieHnst 00bEKTOB; OCHOBHBIE
3aJa4il HCCIICAOBaHMS OTIEPALIHIA;
OCHOBBI TEOPHU NIPUHSATHS PELIICHUH B
YCIIOBHSX KOH(IIMKTA; OCHOBBI METO/IQ
JUHAMUYECKOTO POrpaMMHPOBAHMS;
Ymemuw: ucons30BaTh
ANTOPUTMHYECKUE IPUEMBI PEIICHUS
CTaHJApPTHBIX 3a/1a4; UCIIOJIL30BATh
MaTeMaTHYeCKHe MOZEIH UCCIIeIOBaHUS
orepanyii B peaJbHbIX CUTYaIsIX,
MPUMEHSTh K KOHKPETHBIM 3a/1a4aM
METOAbI TEOPHHU UCCIEA0BaHU Oepaunit
(MTPOBBIC METO/IBI IPHHATHS PEILICHUH,
METOJI JMHAMHYECKOTO
MPOrpaMMHUPOBAHUS H JP.;

Braoemv: HaBpIKaMU CTPOUTH 00JIACTH B
JBYMEPHOM INIOCKOCTH, PACCUNTHIBATH
napaMeTpbl MPaKTHYESCKHUX 3a]a4
MacCOBOT'O 0OCTY)KUBAHHS.

OIIK-2.2. OcyuecTBiser
TTOUCK U TIPUMCHSIET
MPOrpaMMHOE 00eCIICUeHUE IS
[IPOBEJICHHSI BEIYHACIUTEIHHBIX
JKCTIEPUMECHTOB.

3Hamub: OCHOBHBIE IPUHLIUIIBL
TepeunciieHnss 00bEKTOB; OCHOBHBIC
3a/1a4y UCCIIEIOBAHUS OlEPaLIUii;
OCHOBBI TEOPUU IIPUHSITHS PELICHUI B
YCIOBHSIX KOH(MDIIUKTA; OCHOBBI METO1a
JMHAMUYECKOT0 MPOrPaMMHUPOBAHUS;
Ymems: ucnionp3zoBathb
AJTOPUTMUYECKHUE TTPUEMBI PEIICHUS
CTaHJIAPTHBIX 3a]1a4; UCIIO0JIb30BaTh
MaTEMaTUYECKHUE MOJICITN UCCIIeIOBAHUS
ONEpalnii B pealbHbIX CUTyaLUsIX,
MPUMEHSTh K KOHKPETHBIM 3a1a4am
METO/Ibl TEOPUU UCCIIEIOBAHUS OIEpaIUil
(UrpoBbIe METO/IBI IPUHATHUS PEUICHUH,
METOM JUHAMHUYISCKOTO
MpOrpaMMHUPOBAHUSA U JIp.;

Brademv: HaBpIKaMu CTPOUTH 00JIACTH B
JIBYMEPHOM MJIIOCKOCTH, PACCUNTHIBATh




napaMeTphl MPaKTHYECKUX 33134
MacCcOBOI'0 00CITYKHBaHHUSL.

1.3. MecTo TMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucnunnuna «VccnenoBanue omepanuiiy OTHOCHUTCS K 00s3aTenbHOM 4YacTH OJIOKa JUCIMIUINH
y4e0HOrO IJIaHa.

Jns ocBOCHMS AUCIUIUTMHBI HEOOXOIUMBI 3HAHUS, YMEHUS M BIIaJCHUs, CPOPMUPOBAHHBIE B XOJIC
W3YYCHHS CIICAYIOIMUX AUCHUILINH (Moaynei): «MaremaTudeckuii aHanmusy, «JIuHeitHas anreOpay,
«MeTobl 1 aNTOPUTMBI TEOPUH TPadoBy, «AHAUTUTHYECKAS TEOMETPHUS.

B pesynbrare ocBOCHHS TUCHUTUTHHBI (DOPMUPYIOTCS 3HAHUS, YMEHUS U BJIAJICHUS, HEOOXOAUMBIE IS
W3yYEHHSl CIEAYIOIUX IUCHMIUIMH: «Marematudyeckas Teopusi urp», «MaremaTHyecKue OCHOBBI
COBpeMeHHOM (pU3NKN», «MeToAbl IPUHATHUS PEIICHU, «MeTOAbl ONTUMU3ALIUNY.

2. CTpyKTYypa AMCUHUIIIMHBI
O61as TpyA0EMKOCTh IUCHUIUIMHBI cocTaBisieT 4 3.e., 144 akajeMuyeckux yaca (OB).

CTpyKTypa AUCHUIIMHBI 1JIs1 04HOH (POPMBbI 00yUYeHUS

OO0bvemM jaucHUMIUHBL B (popMe KOHTAKTHOM paboThl 0OydaromMXCsi C MeJarorn4ecKuMu
paboTHUKaMU M (WJIM) JHUIAMH, TPUBIEKAaEMbIMH K peaju3aluu o0pa3oBaTelIbHON MpOrpamMmbl Ha
MHBIX YCIOBHSX, TP MTPOBEACHNN YUEOHBIX 3aHATHI:

Cemectp | Tum yueOHBIX 3aHATHIA KonuuectBo
4acoB
4 Jlexuuu 24
4 IIpakTHyeckue 3aHsATHS 32
Bcero: 56

O6beM AUCUMILTUHBL B (hOpME CaMOCTOSATENbHON pabOThI 00YUAIOIINXCS COCTaBIsAET 88
aKaJIeMHUYeCcKUX yaca(oB).

3. Conepxxanme M CUUITTHHBI

Tema 1. JInneliHOe MPOrpaMMHPOBAHME 1 IOMCKH JKCTPEMYMOB (DYHKIMI

3amaun JUHEHOrO mporpamMmMupoBanus. [IpuBenenue k cumiiekcHou ¢opme.  ['eomeTrpuueckas
MHTEPIIPETAlMs 3aJaud JIMHEWHOTO IporpaMMmupoBaHus. Cumiuiekc-meTon. J[BolcTBeHHas 3agada
JIMHENHOTO MpOorpaMMHUpOBaHus. Teopemsl NBOMCTBEHHOCTH. TpaHcnoprHas 3amada JIII. Pemenwne
TPAHCIIOPTHOM 3a7a4u METOJOM ITOTEHIIUAJIOB.

Tema 2. MaTpu4HbIe UTPbl, YUCThIE¢ H CMELIAHHbIC CTPATErHU

Koneunsle aHTaroHMCTUYECKUE UTPHI IBYX Jull. [ImarexHas MaTtpuiia, BEPXHSSA U HHKHSS LIEHA UTPBHI.
Urpsl ¢ monHoit nundopmanueii. Perenre urp B YMCTHIX U CMEIIAHHBIX CTpaTerusx. Teopema ¢poH
Hetimana. Koneunsle 6eckoanuionHbie urpbl. PaBHOBecue mo [lapero u Hamry.

Tema 3. OnTumuszaunuu Ha rpadgax

JnHamMuueckoe mnporpaMMHUpOBaHue. 3aJadyd paclpedesieHHs pPEeCcypcoB, TMOHMCK KpaTyaulinx
MapuipyToB. [IpakThueckass 3amaya O TIOCTPOCHMM MAaKCUMAJIbHOTO TIOTOKAa HEPTH MEXIY
UCTOYHUKaMU He(TH U HedTeneperoHHbIMU 3aBojamu. llepexos Kk MareMaTH4ecKOW MOJAENU STOU
3amaun. Pa3pe3pl M uX NPOIYyCKHBIE CIIOCOOHOCTH B CETH. AJITOPUTM TOCTPOCHUS MAaKCHUMaJbHOTO
notoka B cetd. OCHOBBI ceTeBOro IutaHupoBanus. lIpuknaansie 3aaaun, peniaeMple ¢ IPUMEHEHUEM
CETEBOTO IJIAHUPOBAHUS U TIOCTPOCHUE COOTBETCTBYIOIIMX MAaTEMAaTUUECKUX MOJICIICH



Tema 4. CucreMbl MacCOBOI0 00CTyKUBAHUS

BeposiTHOCTHOE MOJeNIUpOBaHUE CIOXKHBIX cucTeM. [IoHsATHE cucTeM MaccoBOro OOCITy)KMBaHUS, MX
knaccudukanus. [TyaccoHOBCkui mOTOK coObITHH. OgHOKaHATBHBIE U MHOTOKAHAJBHBIE CHCTEMBI C
OTKa3aMu U oxuganneM. CUCTEMBI C OTPaHUYEHHBIM BPEMEHEM OXKHUJIAHUS W/WIIH JJIUHBI OYePEIH.

4. O6pa3zoBare/ibHbIE TEXHOJIOTHHI

st mpoBenieHus 3aHAmuLl 1eKYuoHHO20 muna no JTUCIHUILUINHE TPUMEHSIOTCS Takie 00pa30BaTeIbHbIE
TEXHOJIOTMM KaK TPaAULMOHHAS JIEKLHUs, JICKIUA-BU3yaIU3alusl ¢ NPUMEHEHUEM CIanA-IIPOEKTOPA.
Jnst mpoBeneHUsI npakmuyecKux 3auamuil UCTIONb3YyIOTCs Takue oOpa3oBaTelbHbIE TEXHOJIOTHMH Kak:
pelieHre THIOBBIX 3a7ad M OOCYXXJEHHE TEOPETHMYECKHX BOIPOCOB ISl 3aKpEIUICHUS H
(dhopMUpOBaHUS 3HAHUN, YMEHUH, HABBIKOB.

B pamkax camocmosmenvuoti pabomuvl CTYAEHTOB IPOBOAUTCS KOHCYJIBTUPOBAaHHE U IPOBEpKa
JIOMAIIHUX 3a1aHUM IOCPEACTBOM JIEKTPOHHOM MOYTHI.

B mnepwon BpeMEHHOrO MPUOCTAHOBJICHHS TOCCHICHHS OOYYAarOUUMHUCA TOMEIIEHUNA U
tepputopuu PITY mist opranuzanuu yueOHOTo mpoiiecca ¢ MpUMEHEHHEM 3JIEKTPOHHOTO 00YYEeHHS 1
JMMCTAaHIIMOHHBIX  O0pa30BaTEIbHBIX TEXHOJOTHH MOTYT OBITh HCIIOJIB30BAaHBI  CJIEAYIOIINE
o0Opa3oBaTeNibHbIE TEXHOJIOTHH:

— BUACO-JICKIIH}

— OHJIAMH-JIEKI[UU B PEKUME PEAIIBHOTO BPEMEHU;

— DJICKTPOHHBIC YYCOHHUKH, yueOHbIC TOCOOUS, HAYYHBIC W3IaHMSI B AJICKTPOHHOM BHJIEC M IOCTYTI
K MHBIM 3JICKTPOHHBIM 00pa30BaTeNIbHBIM pecypcam;

— CHCTEMBI JJISI 3JIEKTPOHHOTO TECTUPOBAHUS,

— KOHCYJIbTallUU C UCIOJIb30BAHUEM TEJIEKOMMYHUKALMOHHBIX CPECTB.

5. OneHka NJIaHUPYEeMBbIX Pe3yJbTATOB 00y4eHHSs

5.1 Cucrema oueHUBaHUS

@opMa KOHTPOJIS Makc. KoJIu4ecTBO 6aJ110B
3a oany padoty Bcero

Texymuii KOHTPOJIb:
- KOHTpOJIbHAs padoTa (Temsl 1- 3) 15 6ammor 45 6amroB
- IOMAIITHSS. KOHTPOJIbHAS paboTa 15 6anmoB 15 6ammor
[IpomexyTouHas arTecTanus - 3a4€T ¢ OLIEHKON 40 6amnoB
(MToroBast KOHTpOJIbHAsI pab0OTa)
HToro 3a cemectTp 100 6amioB

[TomyueHHBII COBOKYIHBIN PE3yNbTAT KOHBEPTUPYETCS B TPAAUIIMOHHYO IIKAJIy OLICHOK U B
IKaty oneHok EBporeiickoil cucreMsl nepeHoca u HakoruieHus kpenutoB (European Credit Transfer
System; nanee — ECTS) B COOTBETCTBUU C TaOJIUIICH:

Ixana
100-6annpHas mkana | TpaguunoHHas mkana ECTS
95— 100 OTim4yHO A
83 -94 B
68 — 82 Xoporiio 3a4TEHO C
56 — 67 D
5055 YIOBJICTBOPUTEIIHEHO E




20-49 FX

0—19 HCYOOBJICTBOPHUTCIILHO HEC 3a4TCHO

5.2 Kpurtepum BbICTABJIEHHS] OLIEHKH M0 JUCHHUILIHHE

Bamwasl/ | Ouenka no Kputepuu ouenku pe3yjbTaToB 00y4eHHs 10 JUCHHUILIMHE

HOIxana | aucouMniivHe
ECTS

100-83/ OTJIMYHO BricTaBisiercs o0ydaromemMycsi, €I OH TIIyOOKO B MIPOYHO YCBOMII TEOPETHICCKUH 1
AB IIPAKTUYECKUI MaTepHaj, MOXET MPOJAEMOHCTPHPOBATL STO Ha 3aHATHAX H B XOJI€
MIPOMEIKYTOYHOU aTTCCTAIIUU.

OOyuaronuiicst ICUEPITBIBAIOIIE U JIOTHYECKH CTPOHO U3NaraeT y4yeOHbIi Marepual,
yMeeT YBA3bIBaTh TEOPHIO C IPAKTUKON, CTIPaBIIeTCs C pelIeHUueM 3a1au
podecCHOHaNbHON HAaNPaBICHHOCTH BHICOKOTO YPOBHSI CIIO)KHOCTH, IIPABUIIEHO
00OCHOBBIBACT IPUHSATHIC PELICHUSL.

CB000OIHO OpHEHTHPYETCS B yueOHOI 1 podecCHOHaTIBHOM INTEpaType.

Or1ieHKa 110 JUCIUIUIMHE BBICTABILIFOTCS 00yJaroneMycs ¢ y4éToM pe3yIbTaToB
TEKyIleH U MPOMEKYTOUHON aTTeCTaluu.

Kommnerenmmn, 3aKperi€éHHbIC 3a TUCIUILINHOMN, C(OPMHIPOBAHKI HA YPOBHE —
«BBICOKUI».

82-68/ XOpPOIIIO BricTraBisiercss 00y4aromeMycsi, €I OH 3HAeT TEOPETUICCKUHN U MPaKTUIECKUN
C MaTepHall, TpaMOTHO U TI0 CYIIECTBY M3J1araeT ero Ha 3aHATHAX U B XOJIe
MMPOMECIKYTOYHOU aTTECTAIIUU, HE JOITYCKas CYHICCTBCHHBIX HETOYHOCTCU.
OOyuaronuics MPaBUIILHO PUMEHSIET TEOPETHYECKUE TTOJI0KEHHSI IPU PELICHUH
MPAKTUYCCKUX 3a/1a4 MPOPECCUOHATBHOM HANPABICHHOCTH PA3HOTO YPOBHS
CJI0)KHOCTH, BJIAJICCT HEOOXOAUMBIMU JIJISl 3TOTO HABBIKAMH U PUEMAMHU.
JloCTaTo4HO XOPOIIO OPUCHTHPYETCS B yUeOHOM U TPodeCcCHOHAEHON JIUTEpaType.
OreHKa M0 TUCIUTUTHHE BHICTABIISIOTCS 00y4YaIoIeMycst ¢ YIETOM Pe3yIbTaToB
TEKYIIEH U IPOMEKYTOYHON aTTEeCTALINH.

Kommnerenmn, 3akperui€HHbIC 3a TUCIUIUINHOMN, C(OPMIPOBAHKI HA YPOBHE —
«XOPOIITHHY.

67-50/ YJIOBJIETBO- BricTraBnsiercss o0y4aromeMycsi, €CIIi OH 3HaeT Ha 0a30BOM YPOBHE TEOPETHUCCKHNA U
MIPAKTUIECKUN MaTepua, JOMyCKaeT OTAEIbHbIE OMNOKH PH ero N3JI0KESHUN Ha
3aHATHUSIX U B XO/I€ IPOMEXYTOUYHOM aTTecTaluu.

OO0yyJaroniics UCTIBITHIBACT OTIPEIeIEHHBIC 3aTPYJHEHNS B IPUMEHEHIH
TEOPETHUYCCKHX TMOJIOKEHUH MTPH PELICHUHN MPAKTHYECKUX 3a7a4 MPo(ecCHOHATbHON
HaIPaBJICHHOCTH CTAaHAAPTHOTO YPOBHS CIOKHOCTH, BlIafieeT HEOOXOIUMBIMHU IS
3TOro 0a30BBIMU HABBIKAMH U TPUEMAMHU.

JleMOHCTpHpPYET NOCTATOYHBIN YPOBEHb 3HAHUSI YUCOHOM TUTEPaTypPhI IO AUCITUTLTUHE.
OreHKa M0 TUCIUATUTHHE BHICTABIISIOTCS 00YYaIOIeMyCst ¢ YIETOM Pe3yIbTaTOB
TEKYLIEH U MPOMEXYTOUHOH aTTeCTallH.

Komnerenmu, 3aKperui€HHbIC 32 TUCIUILINHOMN, C(OPMUPOBAHEI HA YPOBHE —
«JIOCTATOYHBII.

D,E PHUTEIBHO

49-0/ HEYJIOBJICT- BricTaBisiercss 00y4aromeMycsi, €CIIi OH He 3HaeT Ha 0a30BOM yPOBHE TEOPETHUECKUI
1 TIPaKTUYECKUI MaTepuall, TOIyCKaeT IpyOble OIMIMOKH IIPH €ro M3I0KEHUH Ha
3aHATHUAX U B XOZI€ TPOMEKYTOUYHON aTTEeCTALINH.

OO0ydJarouiics UCTIBITHIBACT CEPhEIHBIC 3aTPYIHEHHS B IPUMEHEHUH TEOPETUIECKUX
MTOJIOKCHHUH TPH PEIICHUH MPAKTUYCCKHUX 3a1a4 MPOPECCHOHATBHOM HANPABICHHOCTH
CTaHJIAPTHOTO YPOBHS CJIOKHOCTH, HE BJIaJIceT HEOOXOAUMBIMU JIJIsl 3TOT'O HABBIKAMH U
npuémMamu.

JeMoHCTpHpYeT (parMeHTapHbIC 3HAHUS YUCOHOU JINTEPATYPHI 110 TUCIUILINHE.
OreHKa M0 TUCIUATUTHHE BHICTABISIOTCS 00YYaIONIeMyCst ¢ YIETOM Pe3yIbTaTOB
TEKYIIEH 1 IPOMEKYTOYHON aTTEeCTAIINH.

KomnereHmn Ha ypoOBHE «IOCTATOYHEIN), 3aKPEIUIEHHBIC 32 TUCIUATUTMHON, HE
cOopMHUPOBAHEI.

F,FX BOPUTEIILHO

5.3 OuwueHouHble cpeacTBa (MaTepHaJibl) IJIsl TEKYIIero KOHTPOJISI yClIeBaeMOCTH,
MPOMEKYTOYHOM aTTeCTALMH 00y4aIOIINXCS 0 JUCHHILIUHE

Texkymuii KOHTPOJIb



Ilpumepnulii 6apuanm KOHmMpPOIbHOU padomsl no meme 1:

1.Haiit Takue 3HaYCHHS NEPCMECHHBIX X, U x,, YTOOBI Ipu 3aJIaHHOM CHUCTEME OrpaHI/I‘leHPlﬁ

(A) dynxums f =2x, +3x,IpUHUMAaTa MaKCUMaJIbHOE 3HAYEHUE, €CIH 3TO BO3MOxkHO. ITocTponts
O/IP, pemmts METOZOM Iepedopa BEPIIUH; PELINTh, OUPAsCh HA TPAJAUCHT
6x, - x, £36
3
i Ox, - 8x, ° -24,
1 3x, +4x,% 12

~
7

(A)

3 3
x 20, x,°0.

2.Haiitn Takue 3Hau€HHs NEPEMEHHBIX X ,X,,X;, YTOOBl IpPU 3aJaHHON CHCTEME OrpaHuueHHi (A)

byHKIHS f =4x, +5x, +6x, ® max (mpuHUMana MakCUMalbHOE 3HAYEHHE), €CIH ITO
BO3MOYKHO.

I 2x, +3x, +6x, £ 240
2x, +x, +2x, £100
2x, +3x, +4x, £80

(A)

—_——— ——— —

3 3 3
x %0, x,°0,x;°0.
PemmnTe CUMIUIEKCHBIM METOJIOM.

3. Jlana 3aa4a TMHEHHOr O IporpaMmMupoBanud: Z =9y, +25y, ® min
1 +5y,° 4,
| 3y, +2y,°% 5,
¥ » 20, v, 2 0.

CocTaBuTh IBONCTBEHHYIO 3a/1a4y U PELIUTh €€, ONUPAsACh HA CUMILIEKC-METOI.
Kak HaspiBaercs Gynkuus Z =9y, +25y,?

4. PemmuTh TpaHCHOPTHYIO 3a/1a4y, 3aJJaHHYIO TaOJIMIIel 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

TpebyeTcs onpenennuTs IIaH MEPEeBO30K TaK, YTOOBI BCE 3amachl ObLIM MEPEBE3CHBI; BCE MOIyYaTeNn
ObUTH yI0BJIETBOPEHBI, TPAHCIOPTHBIE PACX0/bl (CTOMMOCTH NEePEeB030K) ObIJIM MUHUMAJIBHBI,
MIPOBEPUTD, SIBJISIETCS JIM 3a7a4a OTKPBITOM,

MPEJICTaBUTh 3a7]a4y B TAOJIMYHOM BH/IE,

HaNMCcaTh eJeByI0 (QyHKIIHIO,

JIaTh ONpeIeJICHUE TIaHa MOCTaBOK WIIN IJIaHA IEPEBO30K,

IIOCTPOUTH NIEPBOHAYAIIbHBIN IJIaH EPEBO30K,



peI_HI/ITL 3a£[aqy MCTOAOM IIOTCHIMAJIOB, yKaSLIBa}I Ha KaXJ0M M[iare BCJ'II/I‘-II/IHy TpaHCHOpTHLIX
pacxojIoB,

OOBSICHUTB, COTJIACHO KAaKOMYy KPHUTEPHIO MPOIECC PEIICHUS 3aJaud 3aKOHYCH, T.e. TModeMy Bbl
OCTAHOBHMJIMCH B ITIOHMCKaAX nytnnero OHOpHOFO peHIeHI/Iﬂ,

yKa3aTh CTOMMOCTb TPAHCTIOPTHBIX PACXOJIOB JUISI IEPBOHAYAIBHOTO IJIaHA U JUISI OKOHYATEIBHOTO.

5. @upma BBIYCKaeT paJUONPUEMHHMKH TpeX pa3nuuHbix Mmopeneit: 4, B, C. Kaxnoe uznenue
yKa3aHHBIX MOJIJIEH TPUHOCHUT JA0X0.1 B pazmepe 8, 15, 25 ex., coorBeTcTBeHHO. HeoO6xoaumo, 9To0sI
¢upma Briyckaia 3a Hexento He MmeHee 100 npuemnukoB moxenu A, 150 monenu B u 75 monenu C.
Kaxgas mopnenb xapakTepusyeTcsl OINpeneseHHbIM BpEMEHEM, HEOOXOIMMBIM ISl M3rOTOBJICHHUS
COOTBETCTBYIOIIUX JeTalel, COOpKU M3JeNus M ero ymnakoBkH. Tak, B 4aCTHOCTH, B pacyere Ha 10
MIPUEMHUKOB Mojienid A TpeOyeTcs 3 4 Jyisl U3TOTOBJICHHS JAeTayiel, 4 4 Ha COOpPKY U | 4 Ha ymaKoBKY.
CooTBeTcTBYIOIIME TTOKa3aTenu B pacuere Ha 10 npuemMHuKoB Moaenu B pasubl 3,5, 5 u 1,5, a Ha 10
npuemMHukoB monenu C — 5, 8 u 3. B Teuenue Henenu pupmMa MOKET U3PACX0OI0BATH HA MPOU3BOICTBO
neraneii 150 gacos, Ha cOopky 200 yacoB u Ha ynakoBKy 60 4acos.

CocTaBuTh 3ajjauy HAXOXJECHHUS ONTUMAJIBHOTO MPOU3BOJACTBEHHOro 1uiaHa. I[IpuBectu ee k
KaHOHUYECKOMY BH]TY.

6. UccnenoBaTh Ha yCIOBHBINA AKCTPEMYM (YHKIUIO

— 2 2
f=x+y-x > upu ycnosun x +y° =1,
HapucoBath Ha MJI0CKOCTH JIMHUIO, KOTOPYIO 33J1a€T ypaBHCHHE CBSI3U, M HA3BaTh €¢.

Ipumepnoiii 6apuanm KOHmMPONLHOU padomsl no meme 2:

1. PeminTh aHTaroHUCTUYECKYHO UTPY C MATPULIEH BBIMTPBIILIEH
22 -1 1 -306

I 333 20 4-
uation. ..
1 €2 1 4 3°

§3 2 3 24

2. NUmeetcsa Hanorosas HUHCIICKIHA A 1 HAJOTOIIaTCIbIIUK B, IJI1 KOTOPOro Hajaor ¢ UICTUHHOIO
J0XoJa COCTaBJIACT N YCJIIOBHBIX CJIWHMUII. Hanorogas HHCIICKIHUA MOKCT HC KOHTPOJIIMPOBATH
HaJIOrOILIaTCI/IbIINKA - CTPATCI U Al , WJIM KOHTPOJIMPOBATH JOXOA HAJIOI'OILIATCIIbIINKA 1

1) B3uMmaTh ¢ Hero Hajor B pazMepe N ¢ UCTUHHOIO J10XOJa, €CIM HAJIOT 3asiBIIEH U COOTBETCTBYET
JeMCTBUTENILHOCTH,

2) B3UMAaTh C HETO HAJIOT ¢ UCTUHHOTO J0Xojaa u mrpad B pasmepe T , eciin 10XOJ yKa3aH MEHbIIIE
MCTUHHOTO, WU CKPBIT BOBCE.

HanoronnatenbIiuk MOXXET 3aBUTh AEUCTBUTEIbHBIN HAJIOT - CTpaTerus A, , Wiu 3asBUTh MEHBIINN
0X0d U 3arJIaTuTh MeHBHII/Iﬁ HaJIor C - CTpaTeFI/ISI 327 nIn CKpI)ITI) 0X04 WU HE IJIaTUTh HAJIOT
BOOOIIIE - CTpaTerus B,. Cymma Hanora ais IUlaTelbIIMKa €r0 HPOMIPBINI, a I HAJOrOBOM
HHCIICKIIUA — BBII/IFpBII_H.

HanoroBast MHCHEKIMS MMEET CTpaTeruio A ,: He KOHTPOJUPOBATh HAJIOIOIUIATENbIINKA, HUMEET
CTpaTeruio A,: KOHTPOJIMPOBAaTh HAJOTOILIATENbIIMKA U B3UMaTh C HETO HAJIOT ¢ UCTMHHOTO J10X0Ja
wiroc mrpad B pasmepe T. TIpeacTaBuTh TEOPETUKO-UTPOBYIO MOJICIH 33/ a4H.

3. HCCHGI{OB&TB Ha paBHOBECHUC IO H31Hy B YHUCTBIX U CMCIIAHHBIX CTPATCIUAX U Ha ONTUMAJIBHOCTDH
10 HapeTo B YHUCTBIX CTPATCTIHUAX

230, 33) (20, 3)g
(20, 7) (15, 174
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4. IlpoBepuTh, €CTh T JOMUHUPOBAHUE CTPATETHH JUIs1 OUMaTpPHUIIBI

B B B

1 2 3

4, 22,3) (6,1) (3,2)6
Azg(7,2) 1,5 (41
A, ¢(L4) (1) (6,3)%
4,88,6) (1L2) (614

H YKa3aTb paBHOBECHUA I10 HBI]_Iy B UUCTBIX CTPATCTrUAX.

Ilpumepnulii 6apuanm KOHmMpPoOILHOU padbomsl no meme 3:

1.0nucate MOHSATHE pa3pe3a Ha rpade W ero MpOMyCKHOW CHOCOOHOCTH, aJrOpUTMa HAXOXKIACHUS
MaKCUMaJlIbHOTO MoToka. [IpuBecTu pelieHne NpakTUYECKON 3a/1auu Jisi MOCTPOCHHUSI MaKCUMaJIbHOTO
MOTOKA B CETH.

2.Ha npunaraemoMm pucyHKe TNpeICcTaBlIeHa cxema JOpPOr MeXay MyHKTaMH, IpuyeM Ha pedpax cetu
yKa3aHbl CTOMMOCTH MPOE3/1a MEXKYy ABYMS IIyHKTaMH. YKa3aTh CaMy0 3KOHOMHYHYIO IO CTOUMOCTHU
CXeMy IEpPEBO30K TaK, YTOOBI MOXKHO OBLIO MpoexaTh U3 JIOOOro MyHKTa B JIOOOM APYroi MyHKT.
PaccmatpuBas cxemy kak rpad, peOpa KOTOpOTO HMEIOT Beca, MPUBEICHHBIC HA PUCYHKE, TTIOCTPOUTH
MUHUMAaJIbHOE OCTOBHOE JEPEBO 3TOTO rpada.

3. IlocTpouTh KpaTyalmvii MyTh OT y3Ja | 10 BCEX OCTaJbHBIX Y3JIOB CETH, MPUBEACHHOW Ha
MpUJIaraéMoOM PHUCYHKE, YUYHUTBIBAsl, YTO ABUTAThCS MOXKHO TOJHKO B HANpPABJICHUHM CTPEJIKH, U Ha
KaXKIO0U Ayre yKa3aHa ee AnuHa (anroputm JleiikcTpsr).

4. HailTu MakCUMalbHBIH MOTOK B CETH, NMPUBEACHHOW Ha NMPHIIAraéMOM PHCYHKE OT UCTOYHHKA
(y3en 1) k cToky (y3en 4).

Ilpumepnutit éapuanm oomautneli KOHMPOIAbHOU padbomsl no meme 4:

1.ITapuxkmaxepckasi B 11000 MOMEHT MOXET O0CTY>KUBATh TOJIBKO OJHOTO KJIIMEHTA.

Nmeercs Takke Tpu MecTa IJisl OKUAAIOUIUX KIMEHTOB, T.€. B IAPUKMAXEPCKOU OJJTHOBPEMEHHO MOTYT
HaxoIUThcst He Oosiee 4 denoBek. KIueHThl MpUxoaaT B COOTBETCTBHH C pactipeaenenueM [lyaccona
CO CpenHUM 3HaueHWeM 4 4YelnoBeka B yac. Bpems o00cChyXHBaHHS paclpeieneHo Io
AKCIIOHEHIIMAJILHOMY 3aKOHY C MaT. oxujaHueM 15 mun. Onpeaenute BeposSTHOCTH YCTaHOBUBIIIETOCS
pexuMa, OXUAAEMOE YHUCIO KIUEHTOB IMAPUKMAXEpPCKOW, BEPOSTHOCTh TOTO, YTO KIHUEHT YWJIET,
MIOCKOJIbKY BCE€ MECTA 3aHSTHI.

2.Nmeetcs macrepckas MO KpPYTJIOCYTOYHOMY JIETKOMY PEMOHTY aBTOMOOWIIEH ¢ OZHUM pabodnm
mectoM. Ha ocmoTp u HeGomnbIIoi peMOHT yxomuT B cpeaHeMm 30 muuyT. Kak mpaBuio B JeHb
npueskaer 36 aBromamuH. [loTok 3asBok W oOcimykuBaHuUsi- mpocteiimue. Ecnu mactep-ciecapb
3aHSAT, TO BHOBb NIPHEXaBIllas MallliHa Ye3)KaeT, He OXKHUIAeT.

1) Beruncnuth BEpOSATHOCTU COCTOSIHUM M XapaKTEPUCTUKH oOcay)uBaHus. 2) Pemuth Ty e 3amauy,
€CclIi OJTHOBpEMEHHO paboraeT 4 mactepa. 3) BblunciauTh KOJIMYECTBO MAcTepoB, HEOOXOAMMOE IS
TOT0, YTOOBI MPOITYCKHAsl CHOCOOHOCTh MacTepcKoil Oblia 061 He MeHee (,9.

3. [loTok MamwH SBJISETCS MPOCTEUIIMM IOTOKOM C IUIOTHOCTH | . [Ipoxoxkwuii «romocyer», 94ToObI
OCTaHOBUTH MEPBYIO IMOMABIIYIOCS MaIIWHY (MIPEeANoyiaraeTcs, 4To BOJAWUTENb  MAIIWHbBI, BHUJA
TOJIOCYIOLIET0 IMPOX0XKEro, OCTAHABIMBAETCS M IMOJAOMpAET €ro) W uepe3 ciyyaitHoe Bpemst T oH
caauTCs B MallMHy. Beimucare 3akoH pachpeneneHuss T , €ro MaTeMaTH4yecKoe OKHUIAHUE U
JUCIIEPCUIO.
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4. B obnactu N kaxasie 20 MUHYT poxkaeTcs peOeHOK. BeIUMCIUTD: a) moka3aTeib pPoXKIaeMOCTH,
T.€. CpeJiHee KOJIMYECTBO POJUBILINXCSA B TOA, 0) BEPOATHOCTh TOTO, YTO B T€UCHHE OJHUX CYTOK He
MOSIBUTCSL HA CBET HU OJMH peOEHOK, B) €CIU 3a MOCJeJHHE 2 yaca Ha CBET MOSBMWINCH 34 pebeHka,
BBIYUCIITH BEPOATHOCTH TOTO, UTO K KOHITY 3-€r0 Yaca 4YKCJIO POJUBIIUXCS JeTel OyaeT paBHO 54.

5. Ha ckianie Haxoautes 80 SIIUKOB aBTO3aMM4acTeil, KOTOpbIe U3bIMAIOTCS coryiacHo [TyaccoHoBckoMy
3aKOHY B CPEIHEM 5 SIIHUKOB B J€Hb. BBIYMCINUTH BEPOSATHOCTH TOTO, YTO a) 3a 2 JIHSA CO CKIajaa
3a0epyT 10 sA1MKOB, 0) K KOHITY Y€TBEPTOTO JHS Ha CKIIaJe He OyJeT HU OJTHOTO SIIUKA, B) BEIYUCIUTH
CpeIHee YMCIIO BOCTPEOOBAHHBIX SIIIUKOB B T€UEHUE 4-X THEH.

HpOMe)KyTO‘-IHaH arTrecrauus

Ilpumepnule sapuanmuol umMo2060i KOHMPOILHOU PAOOMbL:
Bapuanm 1

1. HaiiTi Takue 3HaueHUsl IEPEMEHHBIX X, X, , YTOOBI IpH 33JaHHOW cUCTeMe orpaHuueHuil (A)

Gynkuus F =x, + x, IpUHAEMaNa 3KCTPEMAIbHOE 3HAUCHHE, €CJIU ITO BO3MOXKHO. PEIMTh ee 110
mnany: moctpouts OJIP, pemmuTh MeTOZOM mepebopa BEpIUWH, BBIYUCIMTL TPAIAMEHT IEJIEBOM
(GYHKIMHU 1 pENIUTD 3aa4y, ONUPAsICh HA TPAAUEHT, COCTABUTH CUMILIEKC-TaOIIHILY.

ix +x,° 3,
(A) 13, +x,° 5,

Ix 20, x, 2 0.

2. CocraBuTh 3a7avy, TBOMCTBEHHYIO JaHHOM 3a/1a4e.
Haiitn Takne 3HaYeHMs MEPEMEHHBIX X, X,,X,, YTOOBI IIPH 3aJAHHON CHCTEME OrpaHMYeHuil (A)

bynkuua F =x, +2x, + x; ® min (IpuHMMaIa MUHUMAJIbHOE 3HAYEHHE), ECIIU 9TO BO3MOKHO.

X, +2x, +2x,% 6
X - 2x,-x, £-2,

_ 3
2x, - x, +x;° 2

(A)

—_— e ——— —

20, x,°0,x,%0.

3. grad F(x,,x,)=(5-4). BoccTtaHOBUTh JMHEIHYIO IENECBYI0 (YHKIHIO, HMEIONIYI0 3TOT
rpagueHT.

4. ®upma BbIIYCKaeT paJuONPUEMHUKHA TpeX paszauuHbix mouenei: 4, B, C. Kaxnoe uznenue
yKa3aHHBIX MOJIEJIeH MPUHOCHUT JT0X0[ B pa3mepe 8, 15, 25 en., coorBercTBeHHO. HeoOxoaumo, 4To0BI
¢dbupma Brimyckana 3a Heneno He MmeHee 100 npuemnaukoB moaenu A, 150 monenu B u 75 monenu C.
Kaxnas momens XapakTepu3yeTcsl ONpeeieHHbIM BpPEMEHEM, HEOOXOAMMBIM Il WM3TOTOBJICHUS
COOTBETCTBYIOIIUX JeTalel, COOpKU M3JeNns M ero YNnakoBkH. Tak, B 4aCTHOCTH, B pacyere Ha 10
MIPUEMHUKOB MojieNid A TpeOyeTcst 3 4 Jyuisi U3rOTOBJICHUS AeTaie, 4 4 Ha COOpPKY U | 4 Ha yMaKoBKY.
CooTBeTCcTBYIONIME TTOKa3aTeau B pacyere Ha 10 nmpuemMHuKoB mojaenu B paBubl 3,5, S u 1,5, a Ha 10
npuemHukoB mojienu C — 5, 8 u 3. B Teuenue Henenu pupmMa MOKET U3pacxo10BaTh HA IPOU3BOCTBO
neraneit 150 yacos, Ha coopky 200 yacoB 1 Ha ynakoBky 60 4acos.

CocTaBUTh 3a/layy HaXOXJEHHUS ONTUMAJILHOTO TPOW3BOJCTBEHHOro IuiaHa. [lpuBectn ee k
KaHOHHUYECKOMY BHUJLY.
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v ¥

5. BEIYuCINTE YacTHEIC MMPOU3BOJAHEBIC IIEPBOI'0 — , — U BTOPOT'O IMOPSAIKA

)|V WA | vcwmﬂ:fﬂMyZ—ﬁ+E@y
rEk v HepBBIT o o
U BTOpOil muddepenman GyHKINH, MEpeUNCICHHBIX HIDKE, a TAK)KE COCTAaBUTh MAaTPHUILY 1O
geﬂzf Tso
_ oW T
H=H (x’y) _g ﬂzf ﬂzf = 1 Gyskmmn f(x, ) =x° X +0,5y° - 7Ty - 12x.

R T

obpa3iy:

Bapuanm 2
1. UccnenoBaTh Ha YCIOBHBIN KCTPEMYM, BBIUCHIBas PyHKIUIO Jlarpamka 1 OKaiiMIICHHYIO MaTpUILY

I'ecce, cnenyromlyto GyHKIUI0O U =x’ + xzy + y2 +x+y

npu ycnosun Xy - 2x+y =2,
2. HaiiTi Takue 3Ha4YeHHs NEPEMEHHBIX X,,X,,X,, YTOOBI IPH 3aJaHHON CHCTEME OrpaHm4eHui (A)
bynkuus  f =4x, +5x, +6x, ® max (IpUHIMaNIa MAKCUMAJIbHOE 3Ha4E€HUE), €CIIU 3TO BO3MOXKHO.
2x, +3x, +6x, £ 240
2x, +x, +2x; £100
2x, +3x, +4x, £80

(A)

x, %0, x,°0,x;%0. PemuTbh CUMIUIEKCHBIM METOJIOM.

3. Haiitu Takue 3HaueHUs IEPEMEHHBIX X, U X,, YTOOBl IpPU 3aJaHHOI cucTeMe orpaHudeHuil (A)

bynkus f =2x, +3x, IpUHUMala MaKCUMaJbHOE 3HAUY€HHE, €CIH 3TO Bo3MoxkHO. IToctpours O/IP,

PEUIUTh METO/I0OM Niepedopa BEPIIUH BHIYUCIUTh TPAIUEHT LIEIEBON QYHKIIMHU U PELUINTh, OMUPASICh HA

HOHSTHE TPATUEHTA.

i 6x,-x,£36

: 9x, - 8x, * -24,
1 3x, +4x,% 12

(A)

x%0, x,%0.

4. CocTaBuTh U PEUINThH IBOMCTBEHHYIO 3a/1a4y U JIaTh PEIICHUE UCXOIHOU 3ajauu
f =x, +x, +3x; ® min (IpUHUMAaJIa MAKCUMAJIbHOE 3HAUYEHHE), ECIIU ITO BO3MOKHO.
3
2x, +x, +2x,° 4
3
(A) X +x,-x,°3

X, +2x; %1

—_— o ——— —

20, x,°0,x;,%0.

5. Pemutsb TPAHCIIOPTHYIO 3aa4y, 3a1aHHYTO Ta6J'IHI.[eI>i CTOMMOCTEH IEPEBO30K:
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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

TpeOyetcs onpenenuTs IUIaH NEPEBO30K TaK, YTOOBI BCE 3amachl ObUIM MEPEBE3EHBI; BCE MOTyyYaTeNn
ObUTH yIOBJIETBOPEHBI, TPAHCHOPTHBIE PACX0/bI (CTOMMOCTH NEPEB0O30K) ObLJIM MUHUMAJIBHBI,
IIPOBEPUTH, SABJIAETCS JIM 3a/1a4a OTKPBITOH,

MPEJICTAaBUTh 33724y B TAOJTMYHOM BH/IE,

HanucaTh LEJIeBYI0 (PYHKIIHIO,

JIaTh ONpeJieJIEHUE TIaHa MOCTaBOK WIIM IJIaHA IEPEBO30K,

MMOCTPOUTH NIEPBOHAYAIIBHBIN TTaH MEPEBO30K,

peluTh 3aJadyy METOAOM NOTEHIMAJIOB, YKa3blBasg Ha KaXXJIOM Ilare BEJIWYUHY TPaHCHOPTHBIX
pacxonos,

OOBSCHUTB, COTJACHO KAaKOMY KPUTEPUIO TPOIECC PEIIeHUs 3a7auyd 3aKOHYEH, T.e. ModyeMmy Bul
OCTaHOBWJIKMCH B TIOMCKAX JIYYIIIETO OTMIOPHOTO PEIICHUS,

yKa3aThb CTOMMOCTb TPAHCIIOPTHBIX PACX0/I0B ISl IEPBOHAUATIBHOTO TIaHa U JIJI OKOHYATENbHOTO.

6. Jlana 3a1a4a JIMHEHHOT O MPOrpaMMUpoBanus: Z =9y, +25y, ® min
iy +5y,°% 4,
35, +20,° 5,
¥y1 * 0, », % 0.

CocTaBUTh TBOMCTBEHHYIO 33/1a4y U PEUIUTH €€, OMMUPAsCh HA CUMITIICKC-METO/I.
Kak nHaspiBaercs pyHkuus f =9y, +25y,?

7. UccnenoBaTh HA BBIMYKJIOCTb.

f(x,y,2z) =5x> +18y” +10z° - 2xz +18yz +12xy

6. YueOHO-MeTOAM4YecKOe M HHPOPMALMOHHOE 0O0ecTiedeHue U CIUTINHbI
6.1 Cnucok MCTOYHUKOB H JIUTEPATYPHI

Jlureparypa

Ocnognas

1. Benrtuens E. C. UccnenoBanue oneparuii: 3a1a4u, MPUHIKAIIBI, METOAOJIOTHS: [yued. mocodue s
cryaentoB BTy30B] / E. C. Benruens. - U3n. 4-e, crep. - M.: Boicmr. mik., 2007. - 206 c.

2. Marematudyeckue METOAbl U MOJENIU HCCIECIOBaHUS OINEepalnuii: yueOHUK IJii CTYJIEHTOB BY30B/
[Konemaes B. A. u 1p.]; nox pen. B. A. Konemaesa. - M.: JOHUTU, 2008. - 591 c.

3. AneckepoB @. T. bunapubie oTHOIEHUs, rpadbl U KOJUICKTUBHBIC PEIICHUS: Y4eOHOE TIOCOOue JIst
CTYICHTOB, OOydYarommxcs 1o HampaBieHusM "OxoHomuka", "Menemkment", "busnec-
nHpopmatuka", "I'ocyaapcTBeHHOE M MyHUITUIIATBLHOE yrpaBiieHue" u cneruaibHocTy "Jloructuka" /
®. T. Aneckepos, . JI. Xabuna, /1. A. IBapu. - 13x. 2-e, nepepad. u gom. - Mocksa : ®usmariur,
2017.-341c.

4. WccrnienoBanue ornepaiyii B 3KOHOMUKE : yu4eOHHK i1 By30B / mon penakiueit H. 111, Kpemepa. —
4-¢ wzn., mepepad. m gon. — MockBa : MsmarenbctBo FOpaiit, 2023. — 414 ¢. — (Bricmee
obOpazoBanue). — ISBN 978-5-534-12800-0. — Tekct : osnmexTpoHHBIH // OOpa3oBarenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/510512.
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5. Meronsl onTUMHU3alUK. 3aJauHUK : y4dyeOHOe Mocodue sl CpeAHero NpogecCHOHATIHLHOIO

obOpazoBanus / B. B. TokapeB, A. B. Cokxonos, JI. I'. Eroposa, II. A. Msbimkuc. — Mocksa :
WznatenbctBo FOpaiit, 2023. — 292 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
12490-3. — Tekct : »snexktpoHHbId // OOpazoBarenvHas tuiatrgopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/517416.
6. Uennoxos, A. HO. Teopus urp : yueOHHUK U mpakTUKyM A By30B / A. FO. YenHokoB. — Mocksa :
WznatensctBo FOpaiit, 2023. — 223 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-00233-1. —
Texkcr : oanmexktponubii // OO6pasoBarenbHass mnatgopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/511218.

JlononnumenvHnas

1. luxun E. B. Marematudeckre METO/bl U MOJETH B yNpaBJIeHUH : y4eO. mocobue st CTyJCHTOB
yop. cnenuansHoctel By30B / E. B. [llukun, A. I'. Uxaptumsunu ; MI'Y um. M.B. Jlomonocosa. - [3-e
u3n.]. - M. : leno, 2004. - 437 c. : puc., Tabmn. - (Knaccuueckuit ynuBepcurerckuii yueOHuK). - Ha Tur.
J1. 1 001. Takke: MI'Y um. M.B. Jlomonocosa 250 net. - ISBN 5-7749-0374-5 : 211. +2002,2000

2. I'onuapoB, B. A. Mertoasl onTUMHU3aLuyU @ ydeOHOe mocobue ais By3oB / B. A. I'oHuapoB. —
Mocksa : UznatensctBo HOpaiit, 2023. — 211 ¢. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-
16112-0. — Texcr : snexkrponHslid // OOpazoBarenbHas miaardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530446.

3. Bomnyknas ontumusanus : yuyeOHoe mocobue it By3oB/ M. A. I'opckuii, U. FO. Beironunkosa,
. A. MakcumoB, M. A. XanukoB. — Mocksa : U3znarensctBo HOpaiit, 2024. — 82 c. — (Bniciee
oOpazoBanue). — ISBN 978-5-534-17782-4. — Tekctr : osnexTpoHHbli // OOpa3oBarenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/533730.

4. benos, I1. I'. Ynpasnenue puckamu, CACTEMHBIN aHAJIN3 U MOJAEIMPOBAHUE ;| YUEOHHUK U MPAKTUKYM
mist By3oB/ II.T. benoB.— MockBa: W3parensctBo HOpaiit, 2024. — 721 c.— (Bricmee
oOpazoBanue). — ISBN 978-5-534-17939-2. — Tekcr : osnexTpoHHbli // OOpa3oBarenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/545113.

6.2 Ilepeyenn pecypcoB MH(POPMALMOHHO-TETeKOMMYHUKANMOHHOM ceTH « UHTEpHET».
DnexTpoHHas OMOIMOTEKA JUTS BY30B U CCY30B.- Pesxkum noctyma: biblio-online.ru
HanmonanwsHas snextponnas 6ubnnoreka (HOb) www.rusneb.ru
ELibrary.ru Hay4nas snextponHas 6nbinoreka www.elibrary.ru

6.3 IlpodeccnonasibHbie 6a3bl JAaHHBIX H MH(GOPMALMOHHO-CIPABOYHbIE CHCTEMbI

Jloctym k mpodeccrHoHaNbHBIM 0a3aM MaHHBIX: https:/liber.rsuh.ru/ru/bases

WNHupopmalinoHHbIE CLIPAaBOYHBIE CUCTEMBI:
1. Koncynsrant Ilnroc
2. Tapanr

7. MaTepuaJIbHO-TeXHUYECKOe 0OOecriedeHue TN CIUIINHbI

Jns oOecrieueHus IUCIUILINHEI HCIIONb3YEeTCS MaTepUAIbHO-TEXHUYECKAs Oasa
00pa3oBaTEIbHOTO YUpPEXKACHUS: YuyeOHBbIE ayJAUTOPUHU, OCHANIEHHBIE TOCKOH, KOMIIBIOTEPOM WIIU
HOYTOYKOM, TMPOEKTOPOM (CTallMOHAPHBIM WM TEPEHOCHBIM) [UIsi JEMOHCTPALUU Y4YEOHBIX

MaTepHUaJIOB.

CocTaB mporpaMMHOT0 00eCTICUCHHUS


https://liber.rsuh.ru/ru/bases
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1. Windows
2.  Microsoft Office
3. Kaspersky Endpoint Security

8. O6ecneuenue 00pa3oBaTeIbLHOIO MpoOLECCa sl JUI ¢ OTPAHNYEHHBIMH BO3MOKHOCTMU
3110POBbSI U MHBAJIN/I0B

B xonme peamuzanuu JUCHHMIUIMHBI HCIIOJNB3YIOTCS CIEAYIONIUE JOMOIHUTENBHBIE METOIbI
o0ydeHHsI, TEKyIIero KOHTPOJIS YCHEBAEGMOCTH W TIPOMEXYTOYHOW aTTeCTallud OOYyYaromuxcs B
3aBHCHMOCTH OT UX WHANBUAYAIbHBIX OCOOEHHOCTEH:

® ISl CIIENBIX M CIHA0OBUAANINX: JIEKIMH OQOPMIIIOTCS B BHIE DJEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIbI0 KOMIIBIOTEPA CO CHELHATU3UPOBAHHBIM HPOTPAMMHBIM OOECIIEUCHHEM;
MMUCbMEHHBIC 3aJaHMsI BBITIOJMHSIIOTCS HAa KOMITBIOTEPE CO CIEIUATM3HPOBAHHBIM TPOTPAMMHBIM
obOecrieyeHreM WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM; OOECTEeUMBAETCS HHIUBUIYaTbHOE
paBHOMepHOe ocBemieHne He MeHee 300 JIOKC; I BBIMOJTHEHUS 3aJaHUs TpPU HEOOXOJAMMOCTH
IPEOCTABIIAETCS YBEIMUYMBAIOIIEE YCTPOWCTBO; BO3MOXKHO TAaK)XK€ HCIOJIb30BaHWE COOCTBEHHBIX
YBEIIMYUBAIONINX YCTPOUCTB; MUCHMEHHBIC 3a/IaHMsI O(DOPMIISIFOTCS YBEIMYCHHBIM MPU(TOM; SK3aMeH
1 324€T MPOBOJATCS B YCTHOM (hOpME MIIH BBITIOJHSIOTCS B MUCbMEHHOM (DOpMe Ha KOMIBIOTEPE.

® ISl TIYXUX M cHa0OCHBIIIANNX: JIEKIUH O(QOPMIISIFOTCS B BUJAE 3JCKTPOHHOTO JOKYMEHTA,
aubo  TpenocTaBiseTCs  3BYKOYCWJIMBAIOIIAs — ammaparypa HMHIUBUAYaJbHOTO  IOJIb30BAHMUS,
MUCHMEHHBIC 33JaHUsl BBIOJNHSIOTCS HAa KOMITBIOTEpPE B NHCHMEHHOH Qopme; dK3aMeH U 3a4éT
IPOBOJATCS B MUCBbMEHHOM (hopMe Ha KOMITBIOTEPE; BO3MOXKHO IIPOBeIeHUE B (hOpME TECTUPOBAHUSI.

® ISl JIMI] C HAPYUICHUSMHU OIOPHO-ABUTaTEIFHOTO ammapaTa: JEKIUH O(OpPMIIIOTCS B BHEC
AJIEKTPOHHOTO JIOKYMEHTa, JIOCTYIIHOTO C TIIOMOLIbIO KOMIbIOTEpA CO CIELUAIN3UPOBAHHBIM
NPOTPaMMHBIM ~ OOecrieueHHeM; THChMEHHBIC 3a/laHUsl  BBIOJNHSIOTCS Ha KOMIIBIOTEPE CO
CHEIHATN3UPOBAHHBIM MPOTPAMMHBIM O0OECTIeUeHUEM; dK3aMeH U 3a4€T MPOBOASTCS B YCTHOU (hopme
WM BBITIOJTHSIIOTCS B MTUCBMEHHOM (hopMe Ha KOMITBIOTEpE.

[Tpu HEOOXOAUMOCTH TIpEeayCMaTPUBACTCS YBEIUMYSHIE BPEMEHU /7Sl TIOJTOTOBKH OTBETA.

[Tporienypa mpoBeneHHUsS MPOMEKYTOYHON aTTECTAIMH Ui O0yYaroIIUXCs yCTaHABJIMBACTCS C
y4E€TOM UX MHIUBUIYATbHBIX MCUXo(u3ndecknx ocooeHHocTel. [IpoMexyTounas aTrectanus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Ipy mnpoBeneHUHM NPOIEIYpPhl OLCHUBAHHS PE3YJIbTaTOB OOyUYEHHs MPEIyCMaTpUBACTCS
WCTIOJIb30BaHUE TEXHUYECKUX CPEJICTB, HEOOXOIMMBIX B CBSI3U C WHAMBHIYaJbHBIMH OCOOCHHOCTSIMHU
oOyyarommxcs. OTH CpEICTBAa MOTYT OBITh TPEIOCTABICHBI YHUBEPCHTETOM, WJIA MOTYT
MCTIOJIB30BATHCS COOCTBEHHBIE TEXHHMUYECKHE CPENICTBA.

[TpoBeneHue mporeaypbl OLICHUBAHHS PE3YJIbTATOB OOYUYCHHS JOMYCKACTCS C MCIOJIb30BaHUEM
JTVICTaHIIMOHHBIX 00pPa30BaTENBHBIX TEXHOIOTHH.

ObecnieynBaeTcss IOCTYNl K WHGOPMAIMOHHBIM M OuOIMOrpaduUeckuM pecypcam B CETH
WHTepHeT 1 Kaxkaoro odydaronierocs B popMax, alaiTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U
BOCIIPHSTHS UHPOPMALIUU:

® ISl CIenbIX W CHa0OBUIANIMX: B TMEYaTHOW (opMe yBETMYEHHBIM MPUPTOM, B (dopme
AJIEKTPOHHOTO JIOKyMEHTa, B (hopMme ayanodaiina.

® IS TIYXUX ¥ cIa0O0CTBIIIauX: B Ie4aTHOH Gopme, B popMe IIEKTPOHHOTO TOKYMEHTA.

® s 00YYaIOIIMXCSI ¢ HAPYIICHUSIMH OTIOPHO-JIBUTATEJILHOTO almnapara: B rne4atHoi opme, B
(dbopMe ATEKTPOHHOTO JTOKYyMEHTa, B (hopme ayaunodaiina.

VYyebHble ayAUTOPUU JII BCEX BHJIOB KOHTAKTHOM M CaMOCTOSITEIBHOM pabOThI, Hay4yHas
OuONIMOTEKa W HHbIE TMOMEHICHHS Ui OOYy4YeHHsS OCHAIEHBI CIEIUAIbHBIM O00OpYJIOBaHHUEM U
y4eOHBIMH MECTaMH ¢ TEXHHYECKUMHU CPEJICTBAMHU O0yUCHUSI:

® /IS CJICTIBIX M CIa0OBHISAIINX: YCTPOWCTBOM JIJIsi CKAHUPOBAHMS W YTeHUs ¢ kamepoir SARA
CE; mucnineem bpaitns PAC Mate 20; npuntepom bpaiinsg EmBraille ViewPlus;
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® I TIIyXUX M CIA0OCTBIIIAIINX: AaBTOMATU3MPOBAHHBIM pabO4YMM MECTOM sl JIIOACH C
HapYIICHUEM CITyXa U CIa00CTBIMANTNX; aKyCTUICCKUN YCHUIIUTENb U KOJIOHKH;

® s OOyYarOIIUXCS C HApyIICHUSMU OMOPHO-ABUTATEIBHOIO ammapara: IepeaBHKHBIMH,
peryiupyeMbiMu dproHomudeckumu naptamMmu CH-1; KOMIBIOTEpHON TEXHUKOW CO CIEIUaIbHbIM
MIPOTPaMMHBIM 00€CTIeYeHHEM.

9. MeToanuecKkne MaTepHaJIbl

9.1 IlnaHbI NPAKTHYECKUX 3aHATHH

Tema 1. Pemienne npocTedmnx 3aga4 JUHEHOro MPOrpaMMHPOBAHUS M MONUCKH IKCTPEMYMOB
(yHxuuii.

dopma poBeACHUST — PEIICHUE TUTIOBBIX 3a]a4 [T 3aKperIeHuss 1 pOpMHUPOBAaHUS 3HAHUH, YMEHHH,
HaBBIKOB, 00CYXJICHHE TEOPETUUECKUX BOIIPOCOB.

Bonpocut ona obcyscoenus:

[TpuMepbl THUMOBBIX MPAKTUYECKHX 3a/]ad, MPUBOAAIIMX K MaTeMaTHYECKOW MOCTAHOBKE 3aaadu
MaTeMaTH4ecKoro (JIMHEHHOro) MpOorpaMMHUpOBAaHMS: 3ajadya O JWeTe, 3aJada ONTHMHU3ALUU
IIPOM3BOJICTBA MPH OTPaHUYECHUSAX HA pecypchl. [Ipumepsl rpaduueckoro pemeHus 3aaad JUHEHHOro
(MaTeMaTH4ecKoro) MpOrpaMMHPOBAHMS B Cllydae JByX NepeMEHHBIX. [lOHSATHE BBITYKIOTrO
MHOXkecTBa. CBoiicTBa perieHuil 3anauu JuHeHoro mnporpammupoBanus (3JIII)- cBsi3p omopHOro
pemenus 3JII1 1 yrioBbIX TOUEK MHOTOTPaHHHUKA PELICHHH.

IIpumepnvie 3a0auu 015 peuieHus 8 ayoumopuu:

I Tun 3apau (mpumepsl):

1.Haiitu Takue 3Ha4eHUs NEPEMEHHbIX X, U X,, YTOOBI IPH 3alaHHOM cHUCTeMe orpaHu4eHuil (A)

byHkuus Z =x, +4x, npuHUMalia MaKCUMaJbHOE 3HAYEHHE, €CIIU 3TO BO3MOXKHO.
[Toctpouts O/IP, pemmts 3a1a4y.

-4x +x,£4

-x, +x, £5

- x, +2x,£2°

3x, +4x, 12

(A)

—— ——— —

3 3
x>0, x,°0.

2. HaiiTi Takue 3Ha4eHUs IEPEMEHHBIX X, U X,, YTOOBI IIPH 3aJaHHON CUCTEME OrpaHudYeHuil (A)

bynkuusa Z =2x, +3x, IpuHUMala MaKCUMaJIbHOE 3HA4YE€HUE, €ClId 3T0 BO3MOxkHO. [Toctpouts O/IP,

peLuTh METOJIOM Iepedopa BepIlIvH, BBIYUCIIUTH TPAJUEHT
1eneBor (PYHKIUU U PEIIUTh, ONIUPAsCh Ha TPATUCHT

6x, - x, £36
9x, - 8x, ® -24,
3x, +4x, % 12

(A)

]
!
|
)\
|
3 3
x>0, x,°0.

3. Haittm Takue 3Ha4YeHHS TEPEMEHHBIX X,,X5,X3,X,,Xs, YTOOBI ~ IIPH 3aJaHHOH CHUCTEME
orpanuueHuit (A) QyHKuMs Z =x, - x, - x; +3x, - 2x; ® max (IpUHUMada MaKCHMalbHOE
3HAUYEHHE), €CIIU 3TO BO3ZMOXKHO.
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x, +x, - 3x, +4x, =11
(A) X, +x; +3x, +6x5 =33 ,

- 2x,- 2x, + x5 +10x, - Sx; =2

—_— o ——— —

20, x,°0,x;%0, x,%0,x,20.

PemmnTh CHMIUIEKCHBIM ~METOJIOM, MOXHO JOMOJHHUTEIBHO yKa3aTh TpadHyecKoe pelieHue
(OTHOCHTENIFHO EPEMEHHBIX X, , Xs )

4. UccnenoBaTh Ha 0€3yCIIOBHBIH JIOKAbHBIN 3KCTPEMYM

f(x,y) =x">9+0,5y" - Ty- 12x
Koumponvhvie 6onpocbwi:
1. Yro Takoe
1) ueneBast pyHkius?
2) onTUMAaNbHBIN T1aH?
3) o0nacTh JOMYyCTUMBIX pelIeHH?
2. Onucarp Ha IMpPUMEpPE CUMIUIEKCHBIM METOJ PEIIECHHUs 3a/jad JIMHEHHOTO IporpaMMHUpOBaHus. 3.
3anaTh IBOWCTBEHHYIO 3aJa4y JMHEHHOTO IPOrPAMMHUPOBAHMSL.
4.0061ue npaBuiia MOCTPOCHUS IBOMCTBEHHBIX 3a/1a4.
5.IlepBas u BTOpas Teopema IBOWCTBEHHOCTH, UX 3KOHOMHYECKUI CMBICIL.
6. Pemenue 3amauM JIMHEMHOIO NPOrPaMMHUPOBAHUS TE€OMETPUYECKHM M CHUMIUIEKC-METOAOM. 7.
[TocTpoeHre NBOMCTBEHHBIX 3a/ad4.
8. Pemenue TpaHCIOPTHOM 3aJaud METOAOM MNOTEHIHaNOB. CBENEHHE HE3aMKHYTBIX MOJENEH K
3aMKHYTBIM.
II Tun 3anau (mpumepsl):
1. Haiitu Takme 3Ha4YeHMsI INEPEMEHHBIX X,5X5,X3,X,,Xs, 4TOOBl ~ IIpU 3aJaHHOH cHUCTeMe

orpanuyeHuil (A) ynkuus f =x, - x, - x, +3x, - 2x; ® max (IpUHUMAaJIa MAKCUMAJIbHOE 3HAYECHUE),
€CIT 3TO BO3MOJKHO.

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

- 2x,- 2x, + x5 +10x, - Sx; =2

—_— o ——— —

%0, x,20,x;%0, x,°0,x,20.
Pemmte CHMITIIEKCHBIM METOIOM, JTOTIOTHUTENILHO yKa3aTh rpa)uueckoe pelieHue
(OTHOCHUTENILHO EPEMEHHBIX X, X .)
2. JlaHa OCHOBHas 3ajiaya JMHEWHOro mporpaMMupoBanus: Z =2x, +3x, ® max
ix - 3x, £6,
:’- 2x, +x, £4,
}.xl 20, x, 2 0.

CocTaBUTh TBOMCTBEHHYIO 3a7]ady U PEIINThH 00€ 3TH 3a7auu (rpaduvaeckn).
Pemenne TpaHCIOPTHOM 3a/1a4M METOJIOM IIOTEHIUAJIOB

III T 3amay (mpumeps!):
1. TpancnopTHas 3agaya.
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HeoOxonumo mepeBe3TH 3amachkl MPOAYKIHMH B KOJIUYECTBE 90,100, 90 enuHuIl CO CKIAIOB

A,, A,, A,, COOTBEICTBEHHO, K morpeburensm B,, B,, B,, B,, npudeM HyXIbl NOTpeOUTENEH

coctasstrot 70, 60, 80, 70 e ITMHUIT COOTBETCTBEHHO.
CTOMMOCTH TIEPEBO30K TAKOBBI:
or A x 1) B, paBnal; 2) xB, paBHa5; 3)k B, paBHa6; 4)k B, paBHal;

or 4,k 1) B, paBna4; 2) kB, pasHal 3)k B, paBHa3; 4)k B, paBHa4;

or A, x 1) B, paBua3; 2) kB, paBa3; 3)k B, paBHa5; 4)k B, pasna4.

TpebyeTcs onpenenuTs IIIaH MEePEeBO30K TaK, YTOOBI BCE 3amachl ObLIM MEPEBE3CHBI; BCE MOIyYaTeNn
ObUTH y/I0BJIETBOPEHBI; TPAHCHOPTHBIE PACX0/IbI (CTOMMOCTH NEePeB030K) ObLJIM MUHUMAJIbHBI.
[TIpoBeputs, SBIAETCS JIM 3a/1a4a OTKPBITON

MPEJICTaBUTh 3a7]auy B TAOJIMYHOM BHJIE

HAIUCATh [ETIEBYIO (PYHKITHIO

JaTh OIpeieJIeHHe MIaHa MOCTaBOK MU TJIaHa TIEPEeBO30K

MOCTPOUTH MEPBOHAYAIBHBIN TIJIaH MEPEBO30K METOI0OM «CEBEPO-3aMaHOTO» yTIiia

pEeIIUTh 3a/Jayy METOAOM IOTEHIIMANOB, YyKa3blBas Ha KaXKIOM IIare BEJIMYUHY TPAHCHOPTHBIX
pacxozioB

00BSACHUTH, COTTIACHO KAKOMY KPUTEPHIO MPOLIECC PEIIeHHs 3a/1a4i 3aKOHYEH,

T.€. ToueMy BBl OCTAaHOBWJIMCH B MOUCKAX JTYUILEro OMOPHOTO PEIICHMUS,

yKa3aTb  CTOMMOCTh TPAHCHOPTHBIX  pPacXoJOB [  NEpBOHAYAIBHOTO  IJlaHA H  JUIS
OKOHYATEJIbHOTO.

2. TpaHncnopTHas 3aja4a OTHOCUTEIBHO BPEMEHU MEPEBO30K.

UYeTtsipe mocTaBUIMKa C TPpy30M cooTBeTcTBeHHO B 550, 250, 300, 100 egunuiy Moryr  o0OecreuuThb
YeThIpeX NoTpeduTenei, KOTOPHIM HEOOXOIUMBI TIOCTABKU COOTBETCTBEHHO

B konuyecTBe 400, 200, 150 u 450 equnuil rpy30B.

E}el 7 3 20
Marpuiia BpeMeH NepeBO30K TaKOBa: ¢ 69 81 :
¢2 32 7°
§1 2 41 4

Haiitu MmuHrMansHoe BpeMsi Ha IEPEBO3KY I'PY30B.

Tema 2. MaTpu4yHbIe UTPbI, YUCThIE U CMELIAHHBbIE CTPATEr UM,

®opma MpoBeACHUsI — PEUICHNE TUIOBBIX 3a]a4 JUIS 3aKperyIeHnuss U pOpMUPOBaHUS 3HAHUH, YMEHUH,
HABBIKOB, 00CYX/I€HUE TEOPETHUECKUX BOIIPOCOB.

IIpumepnvie 3a0auu 015 peulenus 8 ayoumopuu:

I Tun 3aga49 (mpumepsl):

1. MccnenoBaTh MaTpUIlbl BEIMTPBILIEH Ha

a) HaJIM4Yue CeIJI0OBOM TOYKHU Il aHTarOHUCTHYECKOM UTPhI
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. B 4 0 38 B 5 0 36
2 2 -16 c = c =
S S 53 6 6 46 -1 45
2 1 1 :Equation.3 ¢ “Equation.3 ¢ ‘Equation.3
H ¢4 3 -1 4= c3 4 2 1=
3 -3 1g ¢ < c <
&S 1 -2 7, % 7 5 -2,
el 2 -1 26 & 3 5 106 &4 2 -1 306
65 3 4 -1:_ 10 2 25 1.3 0 2
¢ “Equation.3 ¢ “Equation.3 ¢ ‘Equation.3
¢4 3 5 4= ¢4 3 4 6+ ¢c-1 0 -2 2=
€3 2 3 74 €3 3 4 54 €3 2 2 3,
& 3 4 36 A 3 4 306
5 2 -1 2% _ 5 2 -1 2% _
¢ “Equation.3 ¢ “Equation.3
co 2 4 1= Co 2 4 1=
& 11 3, & 11 3,
B 5 9 7 106 .
gs 4 8 6 2 2831 1 210
6) ¢7 6 10 8 11+, 84 0 “Equation.3 Ha IOMMHMpOBaHHE CTpAaTerHii M CEIIOBYIO
@577 91 ¢ .
. e4 1 2 10
% 6 10 8 125
TOUKY.

B) PemmTh aHTaroHUCTHYECKHUE UTPhI ¢ MATPUILIAMU BBIMTPBILICH

& -3 5 -26
20 -20 @ ot c8 2T °:
81 85 quation.3 -2 5 7:5Equat10n.3 8-2 6 -4 7 _:Equatlon.3
7 0 24 gl 2 0 4.
1 5 -5 64
no naamy:

A) evlnucamv  peOyyYupoBaHHYI0 MAMPUYY GblUSPLIULEl, HAUMU HUJMCHIOI YeHy U YKA3amb
MAKCUMUHHbIE CIMPAame2uul; Hatmu 8epXHIOI0 YeHy uspbl U YKa3amv MUHUMAKCHbIE CIMpame2u, Haumu
YeHy uepol U napvl ONMUMATbHBIX CMPame2uil, eciu OHU CYUecmayiom.

b) pewuums 6 cmewannvix cmpamezusix.

II Tun 3anayu (mpumepsl):

1. 3agaua o nocesax.

C/x ¢upma MOXXET BBIpALMBATh HA ONPEACICHHOW IUIOMIAAN JIBE KyNbTyphl: A, U A, B yCIOBHSIX
noxumBoro jera (1), 3acymumsoro nerta (3) u HopmaibHoro aera (H). YpoxxaliHOCTh KynbTypsl 4, B
JIOKTuBOE JieTo - 3 y.e. Ha |1 ra, 5 y.e. B yCIIOBUSX HOPMAaJIbHOTO JIeTa U 8§ y.e. MpHU 3acyXe.
VYpoxaitHOCTh A,Ha 1 ra npu 10KUIMBOM JeTe - 6 y.e., 3 y.€. B HOpMaJIbHOE JIETO U 2 y.€. IIPH 3acyXe.

®dupMma XoueT CIJIaHUPOBATh MOCEBBI TAK, YTOOBI MOIy4YaTh ONTUMAJIBHBIA YpOXKall MPHU pa3iHuHBIX
NOroJHbIX ycnoBusax. [laiite perienue it Gupmsl.

2. lBa urpoka A 1 B wumeroT npaBo 3araisiBarh Lenble ynucia oT 1 1o 4. B Tom cimydae, koraa
pe3ysbTaT CJIOXKEHUS 3aJyMaHHbIX 4YHMCen OydeT 4YeTHbIM, UIrpok B BblmnaunBaer urpoky A
NOJYYMBILYIOCS CYMMY, a €CJIM HEYETHbIM, TO, HaoOOpOT, WIpPOK A BBIIJIaUMBAaeT WUIpoKy B.
IIpencraBpTe ATy 3aa4y Kak UTPy U PELIUTE €€.
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3.ApmMus A, nMeroniasi OAUH CaMOJIET, MOKET HAIPABUTh €T0 B aTaKy Ha OJHY M3 TpeX Lesied. ApMHus
B, o6nagaromas €IMHCTBEHHBIM 3€HUTHBIM OpYJIHEM, MOXET YCTaHOBUTh €ro [yl OJHOH U3
BO3MOXHBIX Iened. Eciau nenp He 3ammMineHa, oHa NpW arake paspymaercs. LleHHocTh nenei
cocraBmser 3-10%, 2-10°% 1-10% COOTBETCTBEHHO. A CTPEMHUTCS MAKCHMH3HMPOBATH YIIEPO
OT HamajeHus, a B crpemMurcs ero MUHMMU3HPOBaTh. [IOCTpOTE TEOPETHKO- WUTPOBYIO MOENb
3a/1a4u.

4.Mara3uH MoXxeT 3akynarb Uil peanmszanuu 10, 15, u 20 TOHH CKOpONOPTAIIMXCSA NPOAYKTOB IIO
nere 300 py6 / xr. B 3aBucumocTH oT cnpoca (TIOHMKEHHBIH, YMEPEHHBIH, TOBBIIICHHBII) B JI€Hb
MoxeT ObITh mpopano 10, 15, u 20 TonH mo nene 500 py0 / kr. OcTaTok TOBapa MOXET OBITh
peann30BaH Ha CIeXyromuil 1eHb 1o neHe 150 py6 / kr.

[IpencraBbTe 3Ty CUTYAILUIO B BUJIE UT'PbI U MPEJIOKUTE ONTUMAIBHOE PELICHHE.

5.B HOBOM >KMJIOM MaccuBe co3jiaeTcsi Gupma rmo peMOHTY paguo- U TeJeanmnapaTyphl.

Jns yopoleHus 3aa4i IpuMeEM, YTO TIOTOK 3asiBOK Ha PEMOHT MOKET COCTaBUTH 2, 4, 6 U § ThICSY B
roJ. HakomaeHHbIN OMBIT MOKA3bIBAET, YTO MPUOBLIHL OT OJHOM 3asiBKM COCTaBISET A pyO; morepw,
BBI3BAaHHBIC OTKAa30M B peMOHTE, cocTaBisitoT [I pyd Ha Kaxaod 3asBKe, a YOBITKH OT TPOCTOS
CHEIHAIMCTOB MPU OTCYTCTBHM 3asBOK COCTAaBISIOT 6 PyO0. 3a Ka)Ayl HEJO-IOJYyUYEHHYIO 3asBKY.
[IpeacraBbTe 3Ty CUTyallMiO B BUJE UIPhl U MPEIIOKUTE ONTUMAIBHOE PEHICHUE MO OpraHu3aluu

bupMmbI.

III Tum 3amay (mpumeps!):
Bumampuunvie uepo.
1. Jlunemma 3aKIIOUYCHHBIX.
B TroppMe B TeueHue rojaa, moka MJIET CIEACTBHE, B Pa3HBIX KaMepax CHUAAT JBa IPECTYNHHKA,
COBEpUIMBIINX O0IIEee MPECTYIUICHHUE.
[TpsAMBIX yJIHK MPOTUB HUX HET. [IpecTyMHUKM HE MOTYT OOLIAThCs APYT C APYTOM.
Ecnu o6a oHM OTpUIIalOT CBOIO MPUYACTHOCTH K MPECTYIUIEHUIO, TO Y CIEACTBHSI HET BO3MOKHOCTH
JI0Ka3aTb OOBHMHEHHME W TPECTYNHMKH OCBOOOXIAIOTCS, IMPHYEM KaKIbIH M3 HHUX TEpseT ToA
MIPEIBAPUTENILHOTO 3aKITIOUECHHUSI.
Ecin mox nmaBieHueMm crenoBaTesss OAUH M3 INPECTYIIHUKOB CO3HAETCS B TOM, YTO OHM BIBOEM
COBEpUIWJIM IPECTyIIEHUE, TO 00a OyAyT OCYKIEHbl, HO CO3HABIIMICS MOJIy4YaeT m JIET JHUILEHUs
CBOOO/IbI, @ HE CO3HABIIMKCS --- N JIET JUILEHHUs CBOOOIBI.

Kakyto nuHuI0 noBeieHns BBITOJAHO BBIOpaTh KaXKIOMY U3 UTPOKOB?
C TouKHM 3peHust TEOPUU UI'P MOKHO IIOCTPOUTH MOJENb: €CTh ABa UTPoKa A u B,
y KaXJI0ro JBe crpaTeruu - roBoputh ( I' ) u momuate ( M ), «BBIMIPBIIDY UTPOKA =paBHO YHUCIIO JIET
3aKJIFOUEHUS CO 3HAKOM «-». MaTpHILIbl BBIUTPHIIIEH TAKOBBI

M I M I
Me 1 -n 0 Meae 1 -n 0
I g— m -m é I g— m -m ;
O61as MaTpulla BBIMTPBIIIEH:
M r

1) bnoon)

Ma(—l,-
rgbmem) tmo-m)

Hanpumep, npy m=3, n=6 MaTpuIlbl BBIUTPBILIEH :
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M r M r
Meae 1 -6 0 Meae 1 -6 0
r&s -3 r&s -3 ;
M r M r
mpu m=0, n=6 Mea 1 -6 0 Mae1 -6 0
ré&1 -1 g ré&1 -1

IV Tun 3agau (mpumepsi):
1. ITpoBepuTh, €CTH T JOMUHUPOBAHHUE CTPATETHH JIJIs1 OUMATPHIIBI

B B B

4, «2,3) (6,1) (3,2)6
Azg(7,2) 1,5 (41
A4,¢(L4) (5,1 (6,3)=
4,886 (1L2) (614

H YKa3aTb paBHOBECHUA I10 HBI]_Iy B YUCTBIX CTPATCTrUAX.

2

Tema 3. OnTumu3zanuu Ha rpagax.

dopma MmpoBeIeHUsI — PELIeHNe TUIOBBIX 3aJa4 JUIsd 3aKperyieHus U pOpMUPOBaHUS 3HAHUM, YMEHUH,
HABBIKOB, 00CYX/I€HNE TEOPETUUECKUX BOIIPOCOB.

Bonpocwi ona obcyscoenus:

[Tpumepsr rpadoB. Brerancnenne crenenu BepmuHbl. [locTpoeHne mapmipyta B Heoprpade, IUKiIa B
Heoprpade, mytH B oprpade. [IpuMeps! allMKINYeCKuX, CBA3HBIX rpados.

I'pad-«epeBo», mocTpoeHHue OCTOBHOTO JepeBa. B3pemieHHb rpad, Bec mapuipyTa, mepexoj K
NoHATHIO ceTH. [locTpoeHune nMKiIa, OCTOBHOTO aAepeBa uid ceTu. IlocTpoeHne MHUHHUMAaIbHOIO
OCTOBHOTO JIepEBa CETH.

Ilocmpoenue MunumManbHoU cemu.

Ilpumepnvie 3a0ayu 015 peutenus: 8 ayOumopuu.:

I Tun 3apau (mpumepsl):

1. Ha pucyHke yKka3aHbl pacCTOSIHUS MEX]y IIaTgopmamu, JOOBIBAIOIIMMHU I'a3 B OTKPHITOM MOpE, U
pUeMHBIM yHKTOM Ha Oepery. [lnatdopma 1 — camas Gnuskas k G6epery u ocHalleHa He0OX0IUMMbIM
JUIsL IEpEeKauKy ra3a OT APYTrux IiaropMm K Heill U K MpUeMHOMY NYHKTY obopynoBanuem. HykHo
CIIPOEKTUPOBATh CE€Th TPYOOIPOBOJOB MHMHHUMAIBHOW JUIMHBI, coequHstomed miatpopmy 1 u
OCTaJIbHBIE IIATQOPMBI.

[Tpennonoxum, 4To B MpenblIyLei 3aaa4ye Bce iaThopMbl pa3OUThI Ha 2 TPYMIIbl B 3aBUCUMOCTH OT
JIABJICHMSI Ta3a B CKBaKMHAX: K rpymnmne miaropM ¢ BBICOKUM JIaBJI€HHEM Tra3a oTHocsTes 2,3.4 u 6
w1atpopMbl, a ¢ HU3KUM JaBiieHUeM rasza -5,7,8,9. M3-3a pa3HULBl B JaBIEHUHU Ta30MpPOBOJBI OT
1aT(GOPM pa3HbIX IPYII HENb3sI COEAUHATH MEXAy CO00M, HO MOKHO IPUCOEANHATD UX K IIaThopme
1. ITocTpouTh MUHUMAJBHYIO CETh T'a30IIPOBOJIOB.

OcBoeHMe anropuT™Ma MorucKa KpaTdaiiero myTu.

II Tum 3amgay (mpumepsl):

1. Bogutens e3aut u3 noma (/1) Ha pabdoty (P) mo camomy KOpOTKOMY MapLIpyTy CPEAu BO3MOXKHBIX
[0 NPHUBENEHHOM Ha puc. cxembl Jopor. Ho mpu stom ero uacto mrpadyroT 3a IpPEBHILIEHHE
CKOPOCTH, MO3TOMY CaMbIM ONTHUMAaJIbHBIM MapLIPyTOM SBJIAETCS HE CaMblii KOPOTKHH, a caMbli
KoMMepueckn Oe3omacHblii. Ha BTOpoil cxeme NpUBEIECHBI BEPOSTHOCTH COOBITHS A= (ObITH
omTpagoBaHHBIM Ha KaxaoMm ydacTtke poporu). Hapsaer I'MBBJl 3anumaroT cBou MO3HIMH
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cllyyailHBIM 00pa3oM, HE COIJVIacOBBIBas MX JApPYr c Japyrom. llocTpouTh camblii ONTHUMAaJIbHBIN
Mapuipyt ot /] no P.

III Tum 3amay (mpumeps!):

1. Ha pucyHke MoxeT ObITh IpHUBEICHA TPAHCIIOPTHASI CETh, COCTOSIIAS U3 5 TOPOJOB (PACCTOSHUS
MEXIy TOpOJaMU=BEPIIMHAMH CETH NPHUBEACHBI Ha ayrax cetn) Hailtu kpaTdaifimmne paccTOSHUS OT
ropoja 1 10 Bcex oCTalIbHBIX 4-X TOPOJIOB.

2. llomstme pa3pe3a Ha rpade W €ro MPOMYCKHOH CHOCOOHOCTH. ANTOpHUTMa HaXOXKICHUS
MaKCUMaJbHOTO TMOTOKA. PenieHue NpakTUYEeCKUX 3adad Uil pa3IMYHbIX CETel C MOMOILbIO
MMOCTPOEHUS MaKCUMAaJIBLHOTO TOTOKAa B CETH. Ha mpuUBEIEHHOM PHUC. CETH MOCTPOUTH MaKCUMAJIbHBIN
MOTOK.

KoumponvHuvie onpocowi:

1. [Touck KpaTyalIMX MapUIPyTOB, MAKCUMAaJIbHBIA MTOTOK B CETH JIJIS1 KOHKPETHBIX TpadoB.

Tema 4. CuctemMmbl MacCOBOro 00C/IYKUBAHMS.

dopma npoBeeHHs — pelIeHHe TUIOBBIX 3a7a4 JUIsl 3aKperieHust 1 GOpMUpOBaHMsI 3HAHUHN, YMEHUH,
HaBBIKOB, 00CYXJICHHE TEOPETUUECKUX BOIIPOCOB.

IIpumepnvie 3a0auu 015 peutenus: 8 ayOumMopuu.:

I Tun 3apau (mpumMepsl):

1. B Oonbumiom ropoje kKaxiaele 12 MHHYT poxkaaercs peOeHok. Bpems Mexay poxaeHUIMU
pacrnpesesIeH0 MO0 SKCHOHEHLMAJIbHOMY 3aKOHY. BBIUMCINTH cpefHee 4ucilo pPOXKIEHUM 3a TIof,
BEPOATHOCTb TOTO, YTO B T€UEHHE | rojia He MPOU30UIET HU OJHOIO POKIACHMUS, BEPOATHOCTD BbIJAUU
50 CBHUIETENBCTB O POXACHUM K KOHIy TPETBETO 4Yaca, €CIM HM3BECTHO, YTO HA MPOTSHKEHUU
IpeIbIIyIINX 2 4acoB ObUI0 BbIaHO 40 TaKUX CBUACTEILCTB.

II Tun 3anau (mpumepsl):

1. Marasus pabotaer ¢ 3 kaccamu. Kak ToJIbKO o4uepenpb MoKyrnareaei IpeBbICUT 4 YelloBeKa, TO OyIeT
OTKpbITA IONOJIHUTENBHAsA Kacca. [lokynaTeny moaxoaaT K KaccaM B COOTBETCTBUU C PaCIpele]ICHUEM
[Tyaccona ¢ marematnueckum oxuaanuem 10 dern. B yac. Bpemst o0cimy-KuBaHUS TTOKyNaTeNs B Kacce
pacrlpeselIeH0 10 OJKCIOHEHIMAJIBHOMY 3aKOHYy €O cpeaHuM B 12 muHyT. Onpenenuts B
YCTaHOBUBILEMCS PEKUME BEPOSTHOCTH TOTO, YTO N MMOKYyHaTeNel CTOSAT B OUEPEIU B KACCy.

2. [lpuMeHeHne SKCIOHEHIMAIBHOTO PACIpeIeNieH s B CUCTEMaX MacCOBOT0 OOCITyKUBAaHUs, OCBOUTh
MOJIENIN POKJCHHS U THOEIIH, CBSA3b MEX/Y AKCIIOHEHIIMATIBHBIM U ITyaCCOHOBCKHM PACIIPEICIICHUSIMH.
Konmponvnuvie 6onpocswi:

1. Yro Takoe myacCOHOBCKHI MOTOK?

2. Kakoe pacmpeneneHue HMMeeT clyyaiiHas BeJIMYMHA= BpeMs OOCITYXHBaHHUSA KIMEHTOB, Kak
IpaBUIIO?

3. Onucatp NOTOK DpJaHra.



23

[Ipunoxxenue 1. AHHOTaLUA
paboueil mporpaMMsbl AUCLUIIIIHHBL

AHHOTALIMSA PABOYEH NPOT'PAMMBI JIJUCHUILJIAHBI

Jucuumnuna «MccenenoBanue onepauuiny peanusyercs Ha (QaxkyiabTeTe WH(POPMALMOHHBIX CUCTEM U
Oe3omacHocTH Kadenpoi GpyHAaMeHTaIbHON U MPUKIAAHON MaTEMAaTHUKH.
Lenv Oucyunaumvi: NaTh NPEACTaBICHUE CTYAEHTaM O IMPUHLUUIAX W METOJaX MaTeMaTH4eCKOro
MOACIINPOBAHUA onepaum‘/'l, IIO3HAKOMUTHL C OCHOBHBIMH THUIIAMHU 3aJ1a4 HCCIICOAOBAaHHA onepaunfl n
METOAAMHU MX PELICHUs AJIs IPAKTHUECKOTO MPUMEHEHHUS.
3a0auu: HaydUTHh CTYJCHTOB INPHUMEHSATH METOJIOJIOTHIO HCCIICIOBAHUS ONEpAIlHii; BBIOJHATH BCE
ATaIbl UCCIENOBaHUS; KIacCU(UIMPOBATh 3ajauyy ONTHMHU3ALMHU; BBIOMpATh METOJI PELIeHUs 3ajad
ONTUMU3ANHU, HCIHOJbB30BATH KOMIIBIOTCPHBIC TCEXHOJIOTHU pEaln3aliid MCTOAOB HCCIICAOBAHUA
orepauuii ¥ METOJI0B ONITUMH3ALHH.
Jucnuninuza HanpaieHa Ha (POPMUPOBAHHE CAEAYIONINX KOMIETEHIINN:
¢ OIIK-2. CnocobeH 000OCHOBAaHHO BBIOMpPATh, AOpadaTbIBaTh M NPUMEHATH Ui PELICHHS
HCCICOOBATCIILCKUX W IMPOCKTHBIX 3aaa4 MAaTCMAaTHYCCKHUEC METOAbI U MOJCIN, OCYIICCTBIATH
NPOBEPKY a/JEKBaTHOCTU MOJIENEH, aHAIM3UPOBATh PE3YyJbTaThl, OLEHHBATH HAJCKHOCTH U
KayecTBO (DYHKIIMOHUPOBAHUS CUCTEM.
B pe3ynbTare 0CBOSHHMS TUCIUTUIMHBI 00YUYaIOIIUICs JOJKEH:
3namb: OCHOBHBIE TIPUHIMIBI TIEPEYNCICHUS OOBEKTOB; IMOHATHE NPOM3BOIAMICH (DYyHKINH
MOCJICIOBATEIBHOCTH;  (POPMYJy BKIIIOYCHUS-UCKIIOYCHHUS; METONBl PEIICHHS PEKYPPEHTHBIX
COOTHOILICHH; OCHOBHBIC 33JaYll HMCCIICOBAHUS OINEPAlii; OCHOBBI TEOPUH TPHUHSITHS PEUICHUN B
YCIIOBUSX KOH(IMKTA; OCHOBBI METOJ[d AMHAMUYECKOTO MPOTrPaMMHUPOBAHHS;
Ymems: wncnonp3oBaTh aNTOPUTMHYECKHME TPHEMBI pPEHICHHS CTaHAAPTHBIX 3a/1a4; CTPOHTH
npou3BoAsANINe (PYHKIIMHM KOHKPETHBIX IOCIEI0BAaTEILHOCTEH M pemarh oOpaTHYIO 3ajady; peuath
MPOCTEUIIINE PEKYPPEHTHBIE COOTHOLIEHHWS; HAXOAWTh KOJUYECTBO PEUICHUN LEJIOYMCICHHBIX
JUHEHHBIX YpaBHEHMH B HATypaJbHBIX YHCIAaX; KCIOJIb30BaTh MAaTEMaTHYECKUE MOJENIHN
HuccijIe10BaHusA onepauuﬁ B PCAJIbHBIX CUTyalUsX, IPUMCHATH K KOHKPCTHBIM 3aJiadyaM MCTOABI TCOPUHN
UCCIEIOBaHU oOmnepanuid (MrPOBBIE METONBI TNPHHATHS pEIICHWH, METOA JIUHAMHUYECKOTrO
[IporpaMMHUpOBaHUA U IP.;
Bnadems: HaBBIKAMH CTPOMTH O00JAacCTH B JIByMEPHOW IIIOCKOCTH, PAacCYMTHIBATh HapameTphl
MPAaKTUYECKHX 33/1a4 MAaCCOBOTO OOCTYKHBAHHUSI.
[To aucuMIuIMHE MPEeAyCMOTpPEHA IPOMEKYTOUHAS aTTecTalys B popMe 3a4éTa C OLIEHKOH.
OO0mmast Tpy10eMKOCTh OCBOCHHUSI TUCITUTUTHHBI COCTABIISIET 4 3a4ETHBIC STUHUIIBL.
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JIUCT UBMEHEHHU!

Ipunoowcenue 2

No | Texkcr akTyanuzanuu uinu npuiaraeMbii Kk PIT/] nokyMmeHT,
coJiepKalui H3MEHESHHUS

Hata

Ne
MIPOTOKOJIA

' Ons ON BO maructpatypbl MamMmeHeHus Tonbko 3a 2020 r.



