NMPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
no AUCUUNNUHE «MopenupoBaHue»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

" Cnocod
Koa koHTpo/IMpyeMoii kKoMneTeH OneHo4HoOeE CPeCTBO
OLlCHHUBAHUS
OIIK-1: CrnocobeH MpUMEeHSITh
€CTECTBEHHOHAYYHBIC M OOIEHHKCHEPHBIE Komrurekr
3HAHUS, METOJIl MATEMATHYECKOTO aHAITN3a U SK3aMeH KOHTPOJHUPYIOIINX
MOZIETTUPOBAHHS, TEOPETUIECKOTO U MaTepHaNoB IS
IKCIEPUMEHTAIBHOTO HCCIIEIOBAHUS B IK3aMEHa
npodeccruoHaNbHON IS TEIPHOCTH
OIIK-2: CnocobeH MOHUMATh MTPUHIIMIIBI
paboThl COBPEMEHHBIX HH(POPMALIMOHHBIX Kommnexr
TEXHOJIOTHI U IPOTPAMMHBIX CPEJICTB, B TOM SK3aMeH KOHTPOJUPYIOIINX
Yciie OTE€YECTBEHHOIO IPOM3BOJICTBA, U MaTepHaioB JUIs
UCTIOJIB30BaTh UX MPH PEIICHUH 3324 IK3aMEHa
npogeccuoHaIbHOM IeSITETbHOCTH

2. OnucaHdue nokazamesneili U Kpumepuee OUEHUBAHUA KomnemeHyuli, onucaHue wkKan
oyeHusaHus

OueHvBaemble KOMMNeTeEHUMM nNpeacTaBneHbl B pa3gene «llepeyeHb NAaHUPYEMbIX
pe3ynbTaToB 06y4eHUA NO AUCLUNANHE, COOTHECEHHbIX C MHAMKATOPAMM AOCTUNKEHNA KOMNETEHLU MM
» paboyeit nporpammbl AUCUMNAMHBI «MogennposaHue».

Mpn oueHmMBaHMN CHOPMUPOBAHHOCTM KOMMETEHUMA NO gucumnniamHe «MoaennmpoBaHue»
ncnonbsyetca 100-6annbHas WKana.

Kpurepnii Ouenka no 100- Ouenka no
0aJUIBHOM IIKaJe | TPaAUIMOHHOM IIKaJje
CryzneHT ocBOMI U3y4aeMblii MaTEpHa 75-100 Omauuno

(OCHOBHOM U AOTMIOJIHUTENBHBIN ), CHCTEMHO
Y TPAaMOTHO M3JIaracT €ro, OCyIECTBISAET
IIOJIHOE Y IPABUJIBHOE BBIITOJTHEHUE
3a/laHui B COOTBETCTBUM C MHANKATOPaMU
JOCTIDKEHUS] KOMIIETEHIIUH, crioco0eH
OTBETUTH HA JIONOJHUTEIIBHBIE BOIIPOCHI.

CryzneHT ocBOWJI U3y4yaeMblii MaTepual, 50-74 Xopowio
OCYILIECTBIISICT BBIIIOJIHEHHUE 3a/1aHUH B
COOTBETCTBUH C UHINKATOPAMH
JOCTHKEHUST KOMIIETEHIUH ¢
HETPUHIMITHAITBHBIMU OITHOKaMHU.

CTyneHT 1eMOHCTPUPYET OCBOEHHUE TOJBKO 25-49 Yooenemeopumenvro
OCHOBHOI'O MaT€puajia, Mnpu BbIIIOJIHCHUHA
3a/laHui B COOTBETCTBUH C HHAUKATOPAMU
JOCTUXKCHUS KOMHCTCHHI/If/'I A0IIyCKaeT
OTJICIbHBIE OLTMOKH, HE CIOCOOEH




CUCTCMATU3UPOBATL MAaTCPHUAIT U ACTIATh
BBIBObI.

CTYI[CHT HC OCBOMJI OCHOBHOC COJACPKAHNC
HN3y4acMOIro Mar€pualia, 3ailaHus B
COOTBCTCTBUH C MHAUKATOpaMU
JOCTHIKCHUA KOMHGTGHHI/Iﬁ HEC BBIITIOJIHCHBI
HJIW BBITOJHCHBI HCBECPHO.

<25 Heyoosnemsopumenvho

3. Tunosblie KOHMPOsbHbIE 3a00HUA UAU UHble Mmamepuasnsi, Heobxodumeble 0714 OYeHKU
docmuxceHua KomnemeHyuli 8 coomeemcmeuu ¢ UHOUKamopamu

1.Teopusa pacnucaHuli

ypOBHs

KomneteHuusa

UHAMKaTOp AOCTUNKEHNA KOMNETEHL NN

OlMK-1 CnocobeH NPUMEHATb eCTeCTBEHHOHay4Hble Wt
0bLLEeNHKeHEPHbIE 3HAHMA, MeToAbl MaTeMaTUYeCKoro
aHanM3a W  MOAENUPOBAHMA, TEOpPeTUYECKOro W
9KCMEePUMEHTANIbHOTO uccnepoBaHuA B
npodeccMoHabHOM AeATENbHOCTH

OMK-1.1 MMpumeHseT maTeMaTUyYecKui
meToAbl MaTeMaTU4eCcKoro
MOAENMPOBAHNA ANA pelweHna 3a4au

annapar,
dHa/1n3a n

OlK-1.3 YyacteyeT B TeopeTnyeckux "
SKCMEepUMEHTaNbHbIX  UCCNefoBaHUAX  06bekToB
npodeccMoHanbHOM aeatenbHoOCcTH, B 06paboTke mx
pes3ynbTaTos

OlMK-2 CnocobeH noHMMaTb MNPUHUMNBLI  PaboThbI
COBPEMEHHbIX  MHOOPMALMOHHbLIX  TEXHONOTUIA  W©
NPOrpPamMHbIX CPeacTB, B TOM UYMCIE OTEYECTBEHHOrO
NPOU3BOACTBA, M UCMOAb30BATb UX NPU pPeLleHnn 3a4a4
npo¢eccroHanbHON AeATeNIbHOCTU

OMK-2.1 BbibupaeT MHPOPMALMNOHHbIE TEXHONOTUK
M nporpammHble  cpeactBa, B TOM  4ucne
OTe4yecTBEHHOrO MPOM3BOACTBA, NPU peLleHnn 33434
npodeccMoHaNbHON AeATENbHOCTH

OlK-2.2 Ucnonbsyet COBpeMeHHble
MHOOPMALMOHHbIE TEXHOJIOTMM U MPOrpaMMHble
cpeacTsa, B TOM  4ucne  OTeYeCTBEHHOro
NpPoOn3BOACTBA, npu pelweHun 3aja4

npodeccMoHanbHOM AeATeNbHOCTH

Keiic 1

B mipousBoacTBeHHOM Iiexe oOpabdareiBaeTcst HaOOp U3 5 meTaneit Ha ABYX cTaHkax A u B,
C HOpMaMH BpeMeHU 00pabOTKH, 3aHECEHHBIMU B CJIEYIOIIYIO TaOIUILY:
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Wcrnonb3ys MOJIeNIH TEOPUM PACITUCAHUN HANAUTE ONTUMAJILHBIN MMOPSI0K 3aMycKa JeTalieil B
00paboTKy ¥ 000CHYHTE MPUMEHEHHUE TAHHOTO PEUIECHHUS.

2.Teopus pacnucaHud.

KomneteHuua

NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

OlMK-1 CnocobeH NPUMEHATb ecTecTBEHHOHay4yHble ©
0bLLEeNHKEHEPHbIE 3HAHMA, METoAbl MaTeMaTUYECKoro
aHanM3a W  MOAENUPOBAHMWA, TEOPETUYECKOro W
9KCMepuMeHTaNbHOro uccnenoBaHuA B
npodeccMoHaNbHON AeATENBHOCTH

ONK-1.1 TMMpumeHsAeT maTemaTUyecKkui
mMeToAbl MaTemaTU4ecKoro
MOAENMPOBAHNA ANA peleHna 3a4au

annapar,
aHanusa "

OlK-1.3 YyacteyeT B TeopeTnyeckux "
3KCMEepUMEHTaNbHbIX UCCef0BaHNAX 0OBEKTOB




npodeccMoHanbHOM AeATeNbHOCTH, B 06paboTKe nxX
pesynbTaTos

OMK-2 CnocobeH noHMMaTb MNPUHUMNBLI  PaboThbl
COBPEMEHHBIX  MHOOPMAUMOHHBIX  TEXHOMOMMIA U
NPOrpaMMHbIX CPeAcTB, B TOM YMC/ie OTe4eCTBEHHOro
NpoM3BOACTBA, M UCNONbL30BATb UX NMPU peLleHnn 3aaad
npodeccMoHabHOM AeATeNbHOCTH

OMK-2.1 BbibrpaeT MHGOPMALNOHHbIE TEXHOMOTUN
M nporpamMmmHble  cpeactBa, B TOM  uucne
OTe4yeCcTBEHHOrO MPOM3BOACTBA, NPU peLleHnn 3a4au
npodeccMoHaNbHON AeATENbHOCTH

OrlK-2.2 Wcnonbsyet coBpeMeHHble
MHPOPMALIMOHHbIE TEXHO/IOTMU U  MPOrpPaMMHble
cpeactBa, B TOM  Yucne  OTeYeCcTBEHHOro
Npou3BOACTBa, npu peleHnn 3agav

I'IpOCbECCVIOHaJ'I bHOM AeATeNIbHOCTU

Keiic 2

B npousBojicTBeHHOM 1iexe oOpabaTeiBaeTcs Habop U3 5 meraneit Ha Tpex craHkax A, B,
1 C, ¢ HopMaMu BpeMeHH 00paboTKH, 3aHECEHHBIMU B CII€YIONIYIO TaOIHILy:
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Hcnonb3ys monenu J[KOHCOHA TEOpPUM pACIMCAHWUKM NPOAHAIUZUPYHTE BO3MOKHOCTH
UCIONB30BaHUs anropurMa J[PKoOHCOHA, U €ClIM BO3MOKHO HaWIUTE ONTUMAIbHBIA MOPSI0K
3anycka jerajiei B 0opadorky. O00CHYyTEe MPUMEHEHHE JAHHOTO PELICHUS.

3.MGpK06CKU€ cucmemsl maccosoeo O6C/'IyJ+fU6(7HUFI.

KomneteHuusa

UHAMKaTOp AOCTUNKEHNA KOMNETEHL MU

OlMK-1 CnocobeH NPUMEHATb eCTeCTBEHHOHay4yHble Wt
0bLLEeNHKeHePHbIe 3HAHMA, MeToAbl MaTeMaTUYeCKoro
aHanM3a W  MOAENUPOBAHMA, TEOpPEeTUYECKOro W
9KCMEePUMEHTANIbHOTO uccnepoBaHuA B
npodeccMoHanbHOM AeATENbHOCTH

OMK-1.1 MMpumeHseT maTeMaTUyYecKkui
meToAbl MaTeMaTU4eCcKoro
MOAEeNIMPOBAHNA ANA pelweHna 3a4au

annapar,
aHa/1n3a n

OlK-1.3 YyacTteyeT B TeopeTn4eckux "
SKCMepUMEHTaNbHbIX  UCCNefoBaHMAX  06bekToB
npodeccMoHanbHoOM aeatenbHoOCcTH, B 06paboTke mx
pes3ynbTaTos

OMK-2 CnocobeH noHMMaTb MNPUHUMNbLI  PaboThbI
COBPEMEHHbIX  MHOOPMALMOHHbLIX  TEXHONOTUIA  W©
NPOrpPamMHbIX CPeacTB, B TOM UYMUCE OTEYECTBEHHOMO
NPOM3BOACTBA, M UCMONb30BATb UX NPU pPeLleHnn 3a4a4
npo¢eccroHanbHOM AeATeNIbHOCTU

OMK-2.1 BbibrpaeT MHPOPMALMNOHHbIE TEXHONOTUN
M nporpammHble  cpeactBa, B TOM  4ucne
OTe4yeCcTBEHHOrO MPOM3BOACTBA, NPU peLleHnn 33434
npodeccMoHanbHON AeATENbHOCTH

OlK-2.2 Mcnonb3yet COBpeMeHHble
MHPOPMALIMOHHbIE TEXHOJIOTMM U MPOrpaMMmHble
cpeacTsa, B TOM  4ucne  OTeYeCTBEHHOrO
NpPoOu3BOACTBA, npu pelweHun 3afa4

npodeccMoHanbHOM AeATeNbHOCTH




Keiic 3

Jnsa BeIOOpa KOIMYECcTBa MacTepoB 1A pabOThl B PEMOHTHOM MAacTepCKO HCIOIb3yeTCs
MOJE/Ib, OCHOBaHHAs HAa CHCTEME MacCOBOTO OOCTYKMBaHHMS C ITyaCCOHOBCKHM ITOTOKOM
KIMEHTOB CO CpeAHEH HMHTCHCHBHOCTHIO 2 KJIMEHTAa B Yac U C MYaCCOHOBCKMM IMOTOKOM
obociyxuBanus 0.25 kaueHt B yac. OO0OCHOBATH pellieHHE MCIOIb30BaHHE OTHOTO WM IBYX
MacTepoB, €CJIH CTOMMOCTB CpeIHero peMoHTa coctapnseT 2500 pybieii, 3aprniaTa macTtepa B
nenb 2500 pyOieii, MacTepckas paboTtaeT 8 4acoB B JieHb U 6 JIHEH B HEJEIO.

4.3a0a4ya KOMMUBOAMCepa.

KomneteHuusa

MHAUKaTOpP AOCTUIKEHUA KOMMNETEHLUU

OMNK-1 CnocobeH NpUMEHATb ecTecTBEHHOHay4yHble Wt
ob6LLenHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYECKOro
aHanM3a W  MOAENUPOBAHMA, TEOPETUYECKOro W

OMK-1.1 MpumeHseT MaTeMaTUyYecKui
meToAbl MaTeMaTU4eCcKoro
MOAENMPOBAHNA ANA peleHna 3a4au

annapar,
aHa/n3a n

3KCMepuUMeHTaNbHOro nccnefoBaHuA B
npodeccMoHanbHOM AeATeNbHOCTH

OrK-1.3 Yuactsyert B TeopeTUYEeCKnNxX "
3KCMEePUMEHTANbHbIX  UCCNef0BaHUAX  06beKToB
npodeccMoHanbHOM AeATebHOCTH, B 06paboTke nx
pe3ynbTaTos

OMK-2 CnocobeH noHMMaTb MNPUHUMNBLI  PaboThbl
COBPEMEHHBIX  MHOOPMALMOHHBIX  TEXHOMOMMIA U
NPOrpaMmMHbIX CPeACTB, B TOM 4MC/ie OTe4YeCTBEHHOro
NpPOu3BOACTBA, U UCMOJIb30BAaTb UX MPU PeLUEeHnM 33434

OMK-2.1 BbibrpaeT MHGOPMALNOHHbIE TEXHONOTUK
M nporpamMmmHble  cpeactsa, B TOM  4ucne
OTe4yeCcTBEHHOrO MPOM3BOACTBA, NPU peLleHnn 3a4au
npodeccMoHanbHON AeATENbHOCTH

npodeccMoHanbHOM AeATENbHOCTH

OnK-2.2 Mcnonb3yet COBpeMeHHble
MHPOPMALIMOHHbIE TEXHO/IOTMU U  MPOrPaMMHbIe
cpencTsa, B TOM  4ucne  OTEYeCTBEHHOrO
Npou3BOACTBA, npu pelweHun 3aja4
npodeccMoHanbHOM AeATENbHOCTH

Keiic 4

Hcnone3ys anroput™ Jluttina, Mypru, Cynnu, Kapona, mocTpoeHHBIM Ha OCHOBE METO/Ia
BETBEH U IpaHUlLl, HAlIUTE pelleHre 3aja4l KOMMUBOSIKepa, eCJIH MaTpyUlla CTOMMOCTHU IIpoe3/1a

HMEET cneny}omni‘i BHI
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Bmecte ¢ onTuManbHBIM MapIIpyTOM MPOe3/ia MPUBEIUTE JCPEBO MOUCKA PEIICHUS C TEKyIen
MaTpULEH CTOMMOCTH B KaK1I0M MPHCYTCTBYIOLIEM Y3JI€ AepeBa.

5.Mapkosckue cucmemsl Maccoso20 06CAYHUBAHUA.

KomneteHuusa

NHAMKaTOp AOCTUXKEHUA KOMMETEeHLUU

OMNK-1 CnocobeH NpuMMEHATb eCTeCTBEHHOHay4YHble U
obLLenHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYeCKOro
aHanM3a UM MOAENNPOBaHUA, TEOPETUYECKOro U

OMK-1.1 MNpumeHseT MaTemMaTUYecKui
meToapbl MaTemaTUyeckoro
MOAENNPOBAHNA ANA pelleHna 3a4au

annapar,
aHanmsa "

IKCNepnmeHTanbHOro nccnenosaHunA B
I'lpOd)ECCVIOHaJ'I bHOW feATeNbHOCTU

OMK-1.3 YyacTteyeT B TeopeTn4eckux "
3KCMEPUMEHTANbHbBIX  UCCNef0BaHUAX  OBBLEKTOB
npodeccMoHanbHOM AeATeNnbHOCTH, B 06paboTKe nx




pesynbTaTos

OMK-2 CnocobeH noHMMaTb MNPUHUMNBLI  PaboThbl
COBPEMEHHBIX  MHOOPMAUMOHHBIX  TEXHOMOMMIA U
NPOrpaMmMHbIX CPeacTB, B TOM YMC/ie OTe4eCTBEHHOro
NPOW3BOACTBA, Y UCMOJIb30BAaTb UX MPU peLUeHnmn 33434
npodeccMoHabHOM AeATENbHOCTH

OMK-2.1 BbibrpaeT MHGOPMALMNOHHbIE TEXHONOTUN
M nporpamMmmHble  cpeactBa, B TOM  uucne
OTe4yeCcTBEHHOrO MPOM3BOACTBA, NPU peLleHnn 3a4au
npodeccMoHanbHON AeATENbHOCTH

OnNK-2.2 Mcnonb3yet COBpPeMeHHble
MHOOPMALIMOHHbIE TEXHOIOTMM U  MNPOrpPaMMHble
cpencTsa, B TOM  4ucne  OTEeYeCTBEHHOrO
Npou3BOACTBA, npu pelweHun 3aja4

I'IpOd)ECCVIOHaI'I bHOM AeATeNNIbHOCTU

Keiic 5

Jlnst BeIOOpa KOJMHYECTBA MPOJABIOB HAa pabOTy B MarasuHe HCIOJIL3YETCS MOJIEb,
OCHOBaHHAsl Ha CHCTEME MacCOBOTO 0OCITYKHBAHUS C ITYaCCOHOBCKUM MTOTOKOM KJIMEHTOB CO
CpeaHei MHTeHCHBHOCTBIO 20 MOKyTaTesieil B yac v ¢ ITyaCCOHOBCKHM ITOTOKOM 00CITyKUBaHHS
12 mokynareneii B yac. O60CHOBAThH pellleHHe MCIOJIb30BAHNE OJTHOTO MJIM JIBYX IMPOIABIIOB,
€CJIM CTOMMOCTH cpeaHel mokynku coctariser 1200 pyoueii, 3aprnnaTta npojaasua B aens 2000
pyOneii, Marasun padboraeT 8 4acoB B JIEHb U 7 JHEH B HEJIEIIO.

6.HemapKosckue cucmembl MAcco8o20 06CAYHUBAHUA.

KomneteHuusa

UHAMKATOP AOCTUKEHUA KOMNETEHLUN

OMNK-1 CnocobeH NpUMEHATb ecTecTBEHHOHAay4yHble U
0bLEeNHKeHepHble 3HAHWUA, MeToAbl MaTeEMATUYECKOTO
aHanAM3a W MOAENNPOBaHUA, TeopeTUYecKoro mu
3KCMepuMeHTaNbHOro uccnefoBaHuA B
npodeccMoHanbHOM AeATEeNbHOCTH

OMK-1.1 TMpumeHseT MaTeMaTUyYecKui
meToabl MaTeMaTHUYeCcKoro
MOZAENNPOBaHMA ANA peleHns 3a4a4

annapar,
dHa/n3a n

OnK-1.3 Yuacrtsyer B TeopeTUYECKNX 7
3KCMEePUMEHTANbHbBIX  UCCefoBaHUAX  06beKToB
npodeccroHanbHOM AeATesIbHOCTH, B 06paboTke nx
pesynbTaTos

OMK-2 CnocobeH noHMMaTb MNPUHUMNBLI  PaboThbl
COBPEMEHHBIX  MHOOPMAUMOHHBIX  TEXHOMOMMIA U
NPOrpaMMHbIX CPeACTB, B TOM YMC/ie OTe4eCTBEHHOro
Npou3BOACTBA, M UCNONbL30BATb UX NMPU peLleHnn 3aaad
npodeccMoHaNbHOM AeATeNbHOCTH

OMK-2.1 BbibrpaeT MHGOPMALNOHHbIE TEXHOMOTUM
M nporpamMmmHble  cpeactBa, B TOM  uucne
OTe4yeCcTBEHHOTrO MPOM3BOACTBA, NPU peLleHnn 3a43ad
npodeccMoHaNbHON AeATENbHOCTH

OrlK-2.2 Wcnonbsyet coBpeMeHHble
MHPOPMALIMOHHbIE TEXHO/IOTMU U  MPOrPaMMHble
cpeactBa, B TOM  yYucne  OTeYeCTBEHHOro
Npou3BOACTBa, npu peleHnn 3agav
npogeccroHanbHOM AeATeNbHOCTH

Keiic 6

[TocTpouts MOIENH 1JIs1 MAPKOBCKOIM CHCTEMBI MAaCCOBOI'0 0OCITYKMBAHHS € TTapaMeTPaMH
M|M|2|3, ¥ ¢ HIHTEHCHBHOCTSMH BXOJIHOTO W BBIXOZHOTO MOTOKOB A=3, U=2, B Cpejie MaKeTa
GPSS World. Paccuntath Bce HEOOXO0IUMBIE JUTS TAKOH CHCTEMBI XapaKTePHCTUKH.

CnenaTh aHaIH3 IMMOJIYUYECHHBIX pPE3YJILTATOB.

7.3a0a4ya Kommueosxcepd.

KomneteHuusa

NHAMKaTOP AOCTUXKEHUA KOMMNETEeHUUU

OMNK-1 CnocobeH NpuMMeEHATb eCcTeCTBEHHOHay4YHble U
0bLLEVHKEHEPHbIE 3HAHWA, METOAbl MaTEMaTUYECKOTO
aHanM3a M MOAeNMPOBaHUA, TEOPeTUYEeCKoro W
3KCMepMMeHTabHOro uccnenoBaHua B
npodeccroHanbHOM AeATeNbHOCTU

OMK-1.1 MpumeHseT MaTeMaTUYecKui annaparT,
MeToAbl MaTemaTU4ecKoro aHanusa "
MOAENNPOBAHNA ANA pelleHna 3a4au

OlMK-1.3 YyacteyeT B TeopeTn4eckux 7]
3KCMEePUMEHTANbHbIX UCCNef0BaHUAX 0OBEKTOB




npodeccMoHanbHOM AeATeNbHOCTH, B 06paboTKe nxX
pesynbTaTos

OMK-2 CnocobeH noHMMaTb MNPUHUMNBLI  PaboThbl
COBPEMEHHBIX  MHOOPMAUMOHHBIX  TEXHOMOMMIA U
NPOrpaMMHbIX CPeAcTB, B TOM YMC/ie OTe4eCTBEHHOro
NpoM3BOACTBA, M UCNONbL30BATb UX NMPU peLleHnn 3aaad
npodeccMoHabHOM AeATeNbHOCTH

OMK-2.1 BbibrpaeT MHGOPMALNOHHbIE TEXHOMOTUN
M nporpamMmmHble  cpeactBa, B TOM  uucne
OTe4yeCcTBEHHOrO MPOM3BOACTBA, NPU peLleHnn 3a4au
npodeccMoHaNbHON AeATENbHOCTH

OrlK-2.2 Wcnonbsyet coBpeMeHHble
MHPOPMALIMOHHbIE TEXHO/IOTMU U  MPOrpPaMMHble
cpeactBa, B TOM  Yucne  OTeYeCcTBEHHOro
Npou3BOACTBa, npu peleHnn 3agav

I'IpOCbECCVIOHaJ'I bHOM AeATeNIbHOCTU

Keiic 7

Yactb JcpeBa IMOHUCKa PEIICHHA 3aladd KOMMHBOMMKEpA METOIOM BETBEIl M rpaHHtIl
NpeacTaBJICHO HHIKE. Ha BwiaeneHHOM YYACTKE ICPCBa YKAKHTC KaKHC 3JICMCHTBI MaTpPHIIbI

CTOMMOCTH OBIIM  CHEJIaHBI

0EeCKOHEUHBIMHU?

OO0ocHyliTe TNpaBHIBLHOCTE  TAaKOTO

ﬂpCOﬁp&'S()BaHI/Iﬂ C YYETOM HCIIOJIB30BAHNA TAKOT'O aJIrTOPUTMA.




8.Hemapkosckue cayyaliHble npoyeccol.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

OlMK-1 CnocobeH NpUMEHATb ecTecTBEHHOHay4yHble ©
0bLLEeNHIKEHEPHDbIE 3HAHMA, MeToAbl MaTeMaTUYeCKoro
aHanM3a W  MOAENUPOBAHWA, TEOPETUYECKOro W
3KCMepuMeHTaNbHOro nccnepoBaHuA B
npodeccMoHanbHOM AeATENBHOCTH

ONK-1.1 TMMpumeHseT maTemaTM4eckuit annapar,
meToAbl MaTemMaTU4ecKoro aHanusa 7
MOEeNIMPOBAHNA ANA peleHna 3a4au

OlK-1.3 YyacteyeT B TeopeTnyeckux 7
SKCMEePUMEHTANbHbIX  UCCNef0BaHUAX  06BEKTOB
npodeccMoHanbHOM AeATeNbHOCTM, B 06paboTke mx
pe3ynbTaTos

OMK-2 CnocobeH noHMMATb MNPUHUMNBLI  PaboTbl
COBPEMEHHbIX  MHPOPMALMOHHbLIX  TEXHONOIUIA WU
NPOrpamMHbIX CPeacTs, B TOM YMC/IE OTEYECTBEHHOIO
Npou3BOACTBA, U UCMOAb30BaTb UX NPU peleHnn 3agad
npodeccMoHanbHOM AeATENbHOCTH

OMK-2.1 BbibupaeT MHPOPMALMOHHbIE TEXHOOMMM
W nporpammHble  Cpeactsa, B TOM  4yucne
OTeYeCcTBEHHOrO NPOM3BOACTBA, NPU pPeLIEHUM 3343y
npodeccroHanbHOM AeATeNbHOCTH

OlK-2.2 Ucnonbsyet COBpeMEHHbIe
MHPOPMALIMOHHbIE TEXHO/MIOTMU U  MPOrPaMMHbIe
cpencTBa, B TOM  4ucne  OTEeYeCTBEHHOro
npou3BOACTBa, npv peLeHnn 3agav
npodeccMoHaNbHON AeATENbHOCTH

Keiic 8

B pesysbrate noCcTpoCHUs MaTEMaTHYCCKOW MOJICIIM CUCTEMBI BO3HMKIIA CUTYaLUsl, YTO
4aCcTh MO/ICIH OKa3alnach HEMApKOBCKOM CHCTEMOM, MPEICTABICHHOM ABYMS THCKPETHBIMU

YPaBHEHUSAMH V151 BEPOSITHOCTEH COCTOSIHUH

Po((k+1)A) =2 p,(kA) +2 p,(kA) + 5 p, ((k —1)A)
Pi((k+1DA)=2py(kA) =2 p,(kA) = 4p ((k = 1)A)

rie (k+1)A, kA, (k-1)A - MOMEHTBI BpeMEHHU, pi— BEPOSITHOCTH COCTOSHUI.

Hcnonb3ys MaTeMaTH4eCKUI anmapar npeoopas3yinTe 3Ty HEeMapKOBCKYIO CUCTEMY B

MapKOBCKYIO.

9.Mapkosckue cny4aliHble rpoyeccsl.

KomneteHuua

NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

OMNK-1 CnocobeH NPUMEHATb ecTecTBEHHOHay4Hble ©
0bLLEeNHIKEHEPHDbIE 3HAHMA, MeToAbl MaTeMaTUYECKoro
aHanM3a W  MOAENUPOBAHMA, TEOPETUYECKOTOo W
3KCMepuMeHTaNbHOro uccnenoBaHuA B
npodeccMoHanbHOM AeATENbHOCTH

ONK-1.1 TMMpumeHseT maTemaTMYecKkuit annapar,
MeToAbl MaTeMaTU4eCcKoro aHanusa "
MOAENMPOBAHNA ANA pelleHna 3a4a4

OlK-1.3 YyacTteyeT B TeopeTnyeckux 7
SKCMEePUMEHTANbHbIX  UCCNef0BaHUAX  06BbEKTOB
npodeccMoHanbHOM AeATeNbHOCTM, B 06paboTKe mX
pe3ynbTaTos

OMK-2 CnocobeH noOHMMATb MPUHUMNbLI  PaboTbl
COBpPEMEHHbIX  MHOOPMAUMOHHBIX  TEXHONOMMIA U
NPOrpamMHbIX CPeacTs, B TOM YMC/AE OTEYECTBEHHOMO
NpPOn3BOACTBA, U UCMO/b30BATb UX NPU peLleHnn 3aaa4
npodeccroHanbHOM AeATeNbHOCTU

OMK-2.1 BbibrpaeT MHPOPMALNOHHbIE TEXHOMOTUN
M nNporpamMmmHble  CpeactBa, B TOM  4ucne
OoTeyecTBEHHOro NPOM3BOACTBA, NPU PeLleHnn 3a4ay
npodeccMoHaNbHOM AeATENbHOCTM

OlMK-2.2 Ucnonbsyet COBpEeMEHHbIe
MHPOPMALIMOHHbIE TEXHO/MIOMMU U  MPOrPaMMHble
cpencTBa, B TOM  4ucne  OTeYeCTBEHHOro
nNpou3BOACTBA, npu peweHun 3apav

npodeccMoHanbHON AeATENbHOCTH




Keiic 9

B pesynbrare nmpoeKTHpOBaHHS MOJEIM CHCTEMbl YacTh JAHHBIX, ONMHUCHIBAIOIIUX €€
cucremoil U depeHIHaNLHBIX ypaBHeHHH Oblia yrepsHa. OgHako coxpaHuwics rpad
cocrosiHui cucrembl. HMcronb3ys MaTemMaTHYecKMid anmapaT M 3HaHUS B oOnacTu
HpeICTaBIeHUS MapKOBCKHX CITy4aiHbIX NPOLIECCOB, HOCTPONTE cucTeMy
nuddepeHanbHbIX ypaBHeHHi KonMoroposa 1uisi MapKOBCKOI CHCTEMBbI, MPEICTaBIEHHON

CJICAYIOLIUM rpadom

So
3 ) !
2
1
Si < S>
2

10.Mapkosckue cay4aliHble npoyeccol.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

OMNK-1 CnocobeH NPUMEHATb ecTecTBEHHOHay4Hble ©
0bLLEeNHIKEHEPHDbIE 3HAHMA, METOoAbl MaTeMaTUYECKoro
aHanM3a W  MOAENUPOBAHMWA, TEOPETUYECKOTO W
3KCMepuMeHTaNbHOro nccnefoBaHuA B
npodeccMoHanbHOM AeATENBHOCTH

ONK-1.1 TMMpumeHseT maTemaTUyecKkui
MeToapbl MaTeMaTU4ecKoro
MOAENNPOBAHUA ANA PeLUeHNn 3a4a4

annapar,
aHanusa "

OlK-1.3 YyacTteyeT B TeopeTnyeckux 7
SKCMEPUMEHTANbHbIX  UCCNef0BaHUAX  0O6BEKTOB
npodeccMoHanbHOM AeATeNbHOCTM, B 06paboTKe mx
pe3ynbTaTos

OlMK-2 CnocobeH noOHMMATb MPUHUMNBLI  PaboThbl
COBpPEMEHHBbIX  MHOOPMALUMOHHBIX  TEXHONOMMIA U
NPOrpamMHbIX CPeacTs, B TOM YMCAE OTEYECTBEHHOrO
NpPOU3BOACTBA, U UCMOIb30BATb UX NPU pPeLleHnn 3aaa4
npodeccroHanbHOM AeATeNbHOCTU

OMK-2.1 BbibrpaeT MHPOPMALNOHHbIE TEXHOMOTUN
M nNporpamMmmHble  CcpeactBa, B TOM  4ucne
OoTeYecTBEHHOro NPOM3BOACTBA, NPU PeLleHnn 3a4ay
npodeccMoHaNbHOM AeATENbHOCTM

OlMK-2.2 Mcnonb3yet COBpEeMEHHbIe
MHPOPMALIMOHHbIE TEXHO/MIOTMU U  MPOrPaMMHbIe
cpencTsa, B TOM  4ucne  OTeYeCTBEHHOro
Npou3BOACTBA, npu peweHun 3afa4

npodeccMoHaNbHON AeATENbHOCTH




Keiic 10

HNmeercs cucrema nuddepenunanbubix ypaBHenui KoiMoroposa, nonyyeHHas Ha OCHOBE

uH(popMaIu 06 00bEKTE MOIEITUPOBAHMS

Po(t) =—=py(1) + p, (1)
pi(t) = py(t) — p () +3p,(2)
]Pz(ﬂ = p(t)—4p,(1)

[MToctpoiite 1o Heii rpad cucTeMbl ¢ yKazaHHEeM IJIOTHOCTEH Iepexo[0B U3 OIHOTO

COCTOSIHUS B Apyroe?

11.Mapkosckue cay4aliHble npoyeccol.

KomneteHuua

NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

OMNK-1 CnocobeH NPUMEHATb ecTecTBEHHOHay4Hble ©
0bLLEeNHKEHEPHbIe 3HAHMA, MeToAbl MaTeMaTUYeCKoro
aHanM3a W  MOAENUPOBaHUA, TEOPETUYECKOro W
3KCMepuMeHTaNbHOro uccnenoBaHuA B
npodeccMoHanbHOM AeATENBHOCTH

ONK-1.1 TMMpumeHsAeT maTemaTUyecKkui
MeToAbl MaTeMaTU4eCcKoro
MOAEeNIMPOBAHNA ANA peleHna 3a4au

annapar,
aHanusa "

OlK-1.3 YyacTteyeT B TeopeTnyeckux "
SKCMEePUMEHTANbHbIX  UCCNef0BaHUAX  0b6BbEKTOB
npodeccMoHanbHOM AeATeNbHOCTM, B 06paboTKe mX
pe3ynbTaTos

OMK-2 CnocobeH noOHMMATb MNPUHUMNbLI  PaboTbl
COBPEMEHHbIX  MHPOPMALMOHHbLIX  TEXHONOIUIA U
NPOrpamMHbIX CPeacTs, B TOM YMC/IEe OTEYECTBEHHOIO
Npou3BOACTBA, U UCMOAb30BaTb UX NPU peleHnn 3agad
npodeccMoHanbHOM AeATENBHOCTH

OMK-2.1 BbibrpaeT MHPOPMALNOHHbIE TEXHOAOTUN
M NporpaMmHble CcpeacTBa, B TOM  uucae
OoTeYecTBEHHOIo NPOM3BOACTBA, NPU PeLLueHNn 3a4ay
npodeccMoHaNbHOM AeATENbHOCTH

OlK-2.2 Mcnonb3yet COBpEeMEHHbIe
MHPOPMALIMOHHbIE TEXHO/IOTMU U MPOrPaMMHbIe
cpencTBa, B TOM  4ucne  OTeYeCTBEHHOro
npou3BOACTBa, npv peleHnn 3agav
npodeccMoHaNbHON AeATENbHOCTH




Keiic 11

[Ipu uccienoBanuu 00bEKTAa OKA3aJI0Ch, YTO OJIHA U3 €r0 YaCTEH ONMUCHIBAETCA
rpadoM COCTOSIHHI CUCTEMBI, IPEICTABICHHBIM Ha PUCYHKE HHKE

So

Si

Sa

A

Ucnonb3ys

3HaHMs U3 obnacTtu MApKOBCKHUX CHCTEM,

OMpEJIeNINTE MpeAcbHbIE

BEPOATHOCTH COCTOSHUM crucTeMbl? OObsCHUTE, KAaKOH (PU3HMYSCKUM CMBICT OHH UMEIOT?

12.MapKoscKue cucmembsl MAcco8020 06CAYHUBAHUA.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

OMNK-1 CnocobeH NpPUMEHATb eCcTecTBEHHOHAy4YHble U
0bLEMHKeHEePHbIe 3HaHWA, MEeTOAbl MaTeEMaTUYECKOro
aHaM3a UM MOAENINPOBaHMWA, TEOpPeTMYEeCKoro MU
3KCNepMMeHTabHOro nccnefoBaHmA B
npogeccroHanbHOM AeATeNbHOCTH

ONK-1.1 TMMpumeHseT maTemaTUyecKkui
meToapbl MaTemMaTU4ecKkoro
MOAENNPOBAHUA ANA PeLUeHNn 3a4a4

annapar,
aHanusa "

OlK-1.3 YyacTteyeT B TeopeTn4eckux 7
SKCMEePUMEHTANbHbIX  UCCNef0BaHUAX  0b6BbEKTOB
npodeccMoHanbHOM AeATeNbHOCTM, B 06paboTke mx
pe3ynbTaTos

OlMK-2 CnocobeH noHMMATb MPUHUMNBLI  PaboThbl
COBpPEMEHHBIX  MHOOPMAUMOHHBIX  TEXHONOMMIA U
NpPOrpamMHbIX CPeacTs, B TOM UYMCAe OTEYECTBEHHOrO
Npou3BOACTBA, U UCMOb30BATb UX NPU pPeLleHnn 3aaa4
npodeccroHanbHOl AeATeNbHOCTU

OMK-2.1 BbibrpaeT MHPOPMALNOHHbIE TEXHOMOTUN
M nNporpamMmmHble  cpeactBa, B TOM  4ucne
OoTeyecTBEHHOro NPOM3BOACTBA, NPU PeLueHnn 3a4ay
npodeccMoHaNbHOM AeATENbHOCTM

OlK-2.2 Mcnonb3yet COBpPEMEHHbIe
MHOOPMALMOHHbIE TEXHOJIOTUM U MPOrpaMmHble
cpencTBa, B TOM  4ucne  OTeYeCTBEHHOro
NpPoOu3BOACTBA, npu peweHun 3afa4

npodeccMoHaNbHON AeATENbHOCTH

10



Keiic 12

Jns uccnenyemMol MOIENHM CHCTEMBI MAaccOBOIO OOCIY)KHBaHHS HaH Tpad COCTOSHUH

CHCTEMBI

et
ad

L]
ted

Y

So Si S2

S [ S4

A

Vicnione3ys 3HaHUs U3 00JaCTH CUCTEM MacCOBOTO 00CITyKHMBaHHUs HEOOXOIUMO MO HEMY
OMNPEACINTE NAPAMETPhI CUCTEMBI MacCOBOT0O 00CTY»KMBaHMS M HAUTH BCE €€

XapaKTCPHUCTHKH.

13.3a0a4u nuHeliHO20 MPo2PaAMMUPOBAHUS.

KomneteHuusa

UHAMKaTOp AOCTUNKEHNA KOMNETEHL MU

OlMK-1 CnocobeH NPUMEHATb eCTeCTBEHHOHay4Hble U
0b6LLEeNHKeHEPHbIe 3HAaHMA, MeToAbl MaTeMaTUYECKOoro
aHanM3a W  MOAENUPOBAHMA, TEOPEeTUYECKOro W

OMK-1.1 MNpumeHseT MaTemaTU4YecKuit annapar,
meToAbl MaTeMaTU4ecKoro aHanusa 7
MOAENMPOBAHNA ANA peleHna 3a4au

3KCMeprMMEHTaIbHOro uccnenoBaHus B
npodeccMoHanbHOM AeATENbHOCTH

OlK-1.3 YyacteyeT B TeopeTn4eckux "
3KCMepUMEHTaNbHbIX  UCCNefoBaHUAX  06bekToB
npodeccMoHanbHON AeATeNbHOCTU, B 06paboTKe mx
pes3ynbTaToB

OMK-2 CnocobeH noHMMaTb MNPUHUMNBLI  PaboThbl
COBPEMEHHbIX  MHOOPMALMOHHBIX  TEXHO/IOTUA W
NPOrpaMmMHbIX CPeacTB, B TOM 4YMUC/ie OTe4YEeCTBEHHOrO
NPOW3BOACTBA, N UCMOJIb30BaTb UX MPU PeLUeHn 3a4a4

OMK-2.1 BbibrpaeT MHPOPMALMNOHHbIE TEXHONOTUN
M nporpamMmmHble  cpeactsa, B TOM  4ucne
OTe4yeCcTBEHHOrO MPOM3BOACTBA, NPU peLleHnn 33434
npodeccMoHanbHON AeATENbHOCTH

I'IpOd)ECCVIOHaJ'I bHOM AeATENNIbHOCTU

OlK-2.2 Ucnonbsyet COBpEeMEHHble
MHOOPMALIMOHHbIE TEXHOJIOTMM U MPOrpaMMHble
cpeacTsa, B TOM  4ucne  OTeYyeCTBEHHOro
NpPou3BOACTBA, npu pelweHun 3afa4
npopeccMoHaNbHOM AEeATENbHOCTH

Keiic 13

Moaenn HCCIIEaYEMOI'0 00beKTa 3aJjaHa B BHJIC 3a1a49H JJHHEHHOIO [MporpaMMHpOBaHHUA

F=2x1+5x2 — max

X1+x255,
-X1+2x254,
-4x1+2x2<3.

Hcenonb3yst reoMeTpudecKuii METO/1 MOUCKA PELIeH s 3a/1a4K JIMHEHHOI0 MPOrpaMMUPOBaHHS,

HaiuTe pelieHre TOM 3a/1a4u.

14.3a0a4u nuHeliHO20 MPoO2PAMMUPOBAHUS.

KomneteHuusa

MHAUKaTOP AOCTUXKEHUA KOMNETEHLUU

OlMK-1 CnocobeH NpPUMEHATb eCTeCTBEHHOHay4yHble Wt
06LLEeNHKeHePHbIe 3HAHWA, METObl MaTEMaTUYECKOTrO

OMK-1.1 MpumeHseT MaTeMaTU4YeCcKUit annapar,
MEeTOAbl MaTEMATMYECKOro aHaans3a m

11



dHaM3a U MoAaennpoBaHuAa, TeopeTnyeckoro wu
3KCNepnmMeHTaNbHOIo nccnenosaHuA
I'IpOd)eCCVIOHaJ'I bHOM AeATENIbHOCTU

MmogennposaHnAa ana peweHna 3agad

OlK-1.3 YyacTteyeT B TeopeTnyeckux 7
3KCMEPUMEHTANbHbIX  UCCNef0BaHUAX  OO6BEKTOB
npodeccMoHanbHOM AeATeNbHOCTM, B 06paboTke mx
pe3ynbTaTos

OMK-2 CnocobeH noOHMMATb MPUHUMNbLI  PaboTbl
COBPEMEHHBIX  MHOOPMAUMOHHBIX  TEXHONOMMIA U
NPOrpamMHbIX CPeacTs, B TOM UYMCIAEe OTEYECTBEHHOrO
NpPOU3BOACTBA, U UCMONb30BATb UX NPU peLleHnn 3aaa4
npodeccuoHanbHOl AeATeNbHOCTU

OMK-2.1 BbibrpaeT MHPOPMALNOHHbIE TEXHOIOTUN
M nNporpamMmmHble  CcpeAactBa, B TOM  4ucne
OoTeyecTBEHHOro NPOM3BOACTBA, NPU PeLueHnn 3a4ay
npodeccMoHaNbHOM AeATENbHOCTH

OlMK-2.2 Mcnonb3yet COBpEeMEHHbIe
MHOOPMALMOHHbIE TEXHOJIOTMM U MPOrpaMmHble
cpencTsa, B TOM  4ucne  OTeYeCTBEHHOrO
Npoun3BOACTBA, npu peweHun 3afa4

npodeccMoHaNbHON AeATENbHOCTH

Keiic 14

Ha mebenbhoit pabprke 13 cranjapTHbIX TUCTOB (paHepsl HEODXOMMO BLIPE3aTh 3aI0TOBKH TPEX
BHJIOB B KOJIMYECTBAX, COOTBETCTBEHHO paBHBIX 24, 31 u 18 mr. Kaknapiid auct daHepsl MOKET
OBITh pa3pe3aH Ha 3aroTOBKU ABYMs criocobamu. KonuuecTBo nonyyaeMbIx 3aroTOBOK HPH KasKIOM
crnocobe packpos mnpuBeacHO B Tabmuie. B HeH ke yKazaHbl BCJIMYMHBI OTXOJAOB, KOTOPBIC
HOJYYAKTCS NPU AAHHOM CIIOCO0E PAaCKpOost OTHOTO IHCTA (haHephl.

KonuecTBo 3aroToBOK IIpH
Bup 3aroToBku
packpoe o criocofam 1 u 2, mrT.

1 2

1 2 6

2 5 4

3 2 3

BenuunHa 0TXOA0B (KB. CM) 12 16

OnpeeauTs, CKOJILKO TUCTOB (haHepbl U [0 KAaKOMY crocoly clielyeT packpouTh, 4T00bI ObLIO
TIOJTYYEHO HEe MEHbIIIE HYKHOI0 KOJIMYECTBA 3ar0TOBOK MPH MMHUMAaJIbHBIX OTXO/IAX.

Hcnonb3ys 3HaHus U3 001aCTH 3a1a4 JTUHEHHOTO TIPOrPaMMHPOBAHUS MOCTPOUTE MATEMATHHYECKYIO
MO/IEJTb PEIIAEMON 3a/1a4H U Pelliasi 6¢ KaKMM-TH00 U3BECTHBIM METO/IOM, OTBETHTE HA yKA3AHHLIE

BOIPOCHL.

15.TpaHcnopmHas 3ada4a.

KomneteHuusa

UHpMKaTOp AOCTUKEHUA KOMNETEHL MU

OMNK-1 CnocobeH NPUMEHATb ecTecTBEHHOHay4Hble ©
0bLLEeNHKEHEPHDbIE 3HAHMA, MeToAbl MaTeMaTUYeCKoro
aHanM3a W  MOAENUPOBAHMWA, TEOPETUYECKOro W
9KCMepUMeHTaNIbHOro uccnepoBaHuA B
npodeccMoHanbHOM AeATENBHOCTH

ONK-1.1 TMMpumeHsAeT maTemaTUyecKkui
meToAbl MaTemaTU4ecKoro
MOAEeNMPOBAHNA ANA peleHna 3a4au

annapar,
aHa/1n3a n

OlK-1.3 YyacteyeT B TeopeTnyeckux 7
SKCMEePUMEHTANbHbIX  UCCNef0BaHUAX  06bEKTOB
npodeccMoHanbHOM AeATeNbHOCTM, B 06paboTKe mx
pe3ynbTaTos

OMK-2 CnocobeH noHMMaTb MPUHUMNBLI  PaboTbl
COBpPEMEHHbIX  MHOOPMAUMOHHBIX  TEXHONOMMIA U
NPOrpamMHbIX CpPeacTs, B TOM YMC/IEe OTeYECTBEHHOIO
Npou3BOACTBA, U UCMOAb30BaTb UX MPU peleHnn 3agad
npodeccMoHanbHOM AeATENBHOCTH

OMK-2.1 BbibupaeT UHPOPMALMOHHbIE TEXHO/OMMM
M nporpammHble  Cpeactsa, B TOM  4ucne
OTeYeCcTBEHHOrO NPOM3BOACTBA, NPW pPeLIeHUM 3a4au
npodeccroHanbHOM AeATeNbHOCTH

OlK-2.2 Mcnonbsyet COBpeMeHHble
MHPOPMALIMOHHbBIE TEXHOIOTMM U NPOrPaMMHbIe

12



cpeAacTsa, B TOM yucne oTe4yecTBeHHOro
nponssoAacTtea, npu peweHnn 3a4a4y
I'IpOCbECCVIOHaJ'I bHOM AeATEeNIbHOCTU

Keiic 15

JIJIs1 CTpOUTENIBCTBA [TATH YIACTKOB JOPOTM HEOOXOAMMO 3aBO3UTH MeCOK. I1ecok MOXeT
ObITb JOCTaB/IEH 13 YeThIpeX KapbepoB. PaccTosHmsA OT KapbepoB 0 y4aCTKOB JOPOTH, a
TaK)Ke 00'beMBbI IlecKa B Kapbepax U MOTPeOHOCTh B Mecke Ha KaXKIOM y4acTKe JOPOTHU
IpUBefeHbl B Tabmu1Le:

Kapbepbl Paccrosiuue ot KapeepoB 10 O0BeM mecka
PasIHYHBIX YYaCTKOB JOPOTH, KM |B Kapbepax, ThIC.T.
1 2 3 4 5
1 3 7 3 4 0 50
2 6 2 5 7 4 55
3 8 5 8 3 4 60
4 1 3 6 5 3 20
IotpebHoCcTs B mecke Ha
o1Pe 30 60 40 20 15
YUacTKax JIOPOTH, THIC. T

[TepeBo3ka mecka U3 KapbepoB Ha Pa3IMYHBIC YYACTKH JOPOTH OCYILICCTBIIACTCS
IPy30BHKaMHU OJJMHAKOBOM IPY30MOIBEMHOCTH.

CocraBbTe IUIaH TCPCBO30K [CCKA, MHHHMH3HPYIOIIHH CyMMapHYH TpPaHCIIOPTHYIO
paboTy, paBHYKW CyMMme (IO BCeM [OCTaBHIMKaAM W TNOTPEOMTENSAM) NPOU3BEACHUM
{TIPOX0OAMMOro rpy30BUKaMH PACCTOSAHUSA | X {00BEMOB COOTBETCTBYIOIIMX IMOCTABOK TPy3a | .

16.3a0a4a nuHeliHO20 NPO2PAMMUPOBAHUS.

KomnereHuua UHAUKaTOp AOCTUKEHMA KOMNEeTEeHUUN

OMNK-1 CnocobeH NpuMmeHATb ecTecTBeHHOHay4yHble M | OMK-1.1 [pumeHAeT MaTemaTUyecKkui annaparT,

0bLLEeNHIKEHEPHbIE 3HAHUA, METOAbl MaTeMATUYECKOro | MeToZbl MaTeMaTU4eCKoro aHanmsa 7

aHanAM3a W MOAeNNPOBaHMA, TeOopeTMYeCcKoro W | MoAenAnpoBaHUA ANA pelweHua 3agay

3KCNepMMEHTAsIbHOTo nccnenoBaHmA B | OlNK-1.3 YyacTteyeT B TeopeTUYEeCKUX "

npodeccMoHaNbHOM AeATENbHOCTH 3KCMEPUMEHTANbHBIX  UCCNef0BaHMUAX  0OBEKTOB
npodeccMoHanbHOM AeATeNbHOCTM, B 06paboTKe mx
pe3ynbTatos

OMNK-2 CnocobeH noHumaTtb npuHUMnbl pabotbl | OMK-2.1 BbibupaeT MHPOPMALMOHHbIE TEXHOMOTMMM
COBpPEMEHHBIX  MHOOPMALUMOHHBIX  TEXHONOFMA UM | U MNpOrpaMmHble  cpeactBa, B TOM  4ucne
NPOrpaMmMHbIX CPeacTB, B TOM YMC/e OTeYEeCTBEHHOrO | OTeYeCcTBEHHOro NPOM3BOACTBA, MPU PELUEeHNM 3a4a4
Npou3BOACTBA, U UCMONb30BaTb UX NPU peleHnmn 3a8ay | NpodeccMoHanbHON AeATeNbHOCTH

npodeccMoHanbHOM AeATeNbHOCTH OlMK-2.2 Mcnonb3yet coBpemeHHble
MHOOPMALIMOHHbIE TEXHOJIOTUM U  NPOrpaMmHble
CcpeacTsa, B TOM yucne oTeyecTBeHHOro
npou3BOACTBA, npu peweHun 3agav
npodeccMoHaNbHON AeATENbHOCTH

13



Keiic 16

Ha xonmurepckoid habpuke U3roTOBJISIOT TPH BH1a BOCTOYHBIX CIANOCTEMH, Ui KOTOPbIX
MCIOJIB3YIOT MHUHIAIb, QYHIYK M apaxuc. MUHIanb MoKymnaercs mo meHe 1,2 Thic. p. 3a KT,
bynayk - 1 ThIC.p., apaxuc - 0,5 THIC.p.

[Tpoaykr 1 momxken copepxkarb He Menee 50% munpans u He Oonee 25% dynayka,
npoaykr 2 - He menee 25% munpaana u ve 6onee 50% dyHayka, npoIyKT 3 MOXKET COAEPIKaTh
moboe konuuecTBO MuHaans, dbyuayka u apaxuca. [Iponaxunas uena npoaykra 1 - 800 p. 3a
kr, 2 — 600 p., npoaykra 3 — 450 p. 3a kr. 3anacel Cbipbs OrpaHuy4eHbl: Munaaus - 100 kr,
¢yunyka - 100 kr, apaxuca - 60 Kr. npoaykra.

[TocTpoiiTe MaTeMaTHYECKY0 MOJEIIb 3a/1a4M JIMHEHHOrO MPOrpaMMHUPOBAHUS U HAMIUTE
€e pelIeHUE CUMILIEKC METOIOM.
Haias pemeHne OTBEThTE Ha CIICAYIOLIME BOIIPOCHI:

1. Kakoe KonM4ecTBO MNpOAyKTa 2 ClleayeT HNpOoU3BOAUThL, 4TOObI (hadpuka mosay4yania
MaKCHMaJIbHYIO MPUOBLTH (KI)?
2. KakoBa MmakcumajbHast mpuObLIb (THIC. P.)?

17.Modenu OuHaMuU4eCcKozo npoepammupo8aHuUs.

KomnereHuua UHAnKaTOp AOCTUMKEHMA KOMNEeTeHUUN

OMK-1 CnocobeH NpUMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 [MpumeHseT maTemaTMYeckuin annapar,

ObLLENHIKEHEPHDbIE 3HAHMA, METOAbI MaTeEMATUYECKOTO | MeToAbl MaTeMaTU4eCcKoro aHanmsa 7

aHanAM3a W MOAeNNPOBaHMA, TeopeTUYeCKoro W | MOAEeNAMpOBaHWA ANA pelweHua 3agay

S3KCNepuMMeHTasIbHOro nccnefoBaHuA B | OlK-1.3 YyacteyeT B TeopeTnYecKmnx "

npodeccMoHaNbHON AeATENBHOCTH SKCMEepPUMEHTaNbHbIX  UCCNEefO0BaHUAX  0b6BbEKTOB
npodeccMoHanbHOM AeATeNbHOCTH, B 06paboTKe mx
pe3ybTaTos

OMNK-2 CnocobeH noHumaTtb npuHumnbl pabotbl | OMK-2.1 BbibupaeT MHPOPMALIMOHHbIE TEXHOIOMMM
COBPeMEeHHbIX  MHOOPMALMOHHbBIX  TEXHONMOMMA U | U MpOrpaMmHble  cpefcTBa, B TOM  4ucne
NPOrpamMHbIX CPeacTs, B TOM 4YMCAE OTEYECTBEHHOrO | OTEYEeCTBEHHOrO NPOW3BOACTBA, NPU PeLleHMm 3aad
NPOU3BOACTBA, M UCMOb30BATb UX NPU pPeLUeHUM 3aga4 | NpodeccnoHaibHOM AeATeNIbHOCTH

npodeccMoHabHOM AesTeNbHOCTH OlMK-2.2 Mcnonb3yet coBpemeHHble
MHPOPMALIMOHHbIE TEXHO/MIOMMU U  MPOrPaMMHble
cpeacTsa, B TOM yuncne OTeyeCcTBeHHOro
npou3BOACTBA, npu peweHun 3aga4
npodpeccMoHaNbHOM AeATENbHOCTH

Keiic 17

Hcnonb3yst QUHAMUYECKOE IMporpammupoBanue beiuiMana, HaWTH ONTUMAIbHOE
pacrpeneneHie CpeicTB MEKIY TpeMst MpeanpusTHsiMi (n=3), Mpu YCIOBUH, YTO NMPHUObLIL
fi(x), mony4yeHHas OT Kaxkaoro npeanpusatus i=1,2,3, apisercs QyHKIUEH OT BIOKEHHBIX B
Hero cpeacTB x. Brnoxenus kpatHel Ax, a pyHKUMH fi(x) 3a7aHbl TAOIHYHO:

X 1 [2 3 Jal5]6 7 [8 ]9

fix) |5 19 [12 14 15[ 18] 20]24[27] s0=9
Ax) |7 |9 [11[13]16]19]21]22]25] n=3
A |6 [10]13 15 16| 18] 21]22] 25| Av=1

S0 — OIITHMAJIBHOC pacnpeacIiCHHE CPCICTR.
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18.HemapKoscKue cucmemsl MAcco80o20 0b6CnyHuU8aHus.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

OlMK-1 CnocobeH NpUMEHATb ecTecTBEHHOHay4yHble ©
0bLLEeNHIKEHEPHDbIE 3HAHMA, MeToAbl MaTeMaTUYeCKoro
aHanM3a W  MOAENUPOBAHWA, TEOPETUYECKOro W
3KCMepuMeHTaNbHOro nccnepoBaHuA B
npodeccMoHanbHOM AeATENBHOCTH

ONK-1.1 TMMpumeHsAeT maTemaTUyecKkui
meToAbl MaTemMaTU4ecKoro
MOEeNIMPOBAHNA ANA peleHna 3a4au

annapar,
aHanusa "

OlK-1.3 YyacteyeT B TeopeTnyeckux 7
SKCMEePUMEHTANbHbIX  UCCNef0BaHUAX  06BEKTOB
npodeccMoHanbHOM AeATeNbHOCTM, B 06paboTke mx
pe3ynbTaTos

OMK-2 CnocobeH noHMMATb MNPUHUMNBLI  PaboTbl
COBpPEeMEHHbIX  MHOOPMALMOHHBIX  TEXHONOMMIA U
NPOrpamMHbIX CPeacTs, B TOM YMC/IE OTEYECTBEHHOIO
Npou3BOACTBA, U UCMOAb30BaTb UX NPU peleHnn 3agad
npodeccMoHanbHOM AeATENbHOCTH

OMK-2.1 BbibupaeT MHOOPMALNOHHbIE TEXHOAOTUN
M NporpaMmHble CcpeacTBa, B TOM  uucae
OoTeYecTBEHHOIo NPOM3BOACTBA, NPU PeLUeHNN 3a4au
npodeccMoHaNbHON AeATENBHOCTH

OlK-2.2 Mcnonb3yet COBpeMEHHbIe
MHPOPMALIMOHHbIE TEXHO/MIOTMU U  MPOrPaMMHbIe

cpeAacTsa, B TOM yncne oTe4yecTtBeHHOro
npon3BOACTBa, npu peweHnn 3adau
npodeccMoHaNbHON AeATENbHOCTH
Keiic 18
A
1.25 2 5.25 6.5 9 12 T=125
Bpema noctyn- . N . . N M,
NEHWA 3aABOK t; t
;=3 =4 13=1.5 T15=1.5 N
Bpema B KaHane : : : ' >
obcnyKnBaHua o
(9%=2.25 =275 -
OpgHo mecTo B L . . : 7 ‘ g
ouyepeam / t
™5 =0.5 16=0.5

Ha pucynke m300paskeHa OJHa peajH3anus Mmpoluecca MOACIHPOBAHHA CHCTEMbI MacCOBOTO
06CJTy}KHBaHHH C OJTHUM KaHal1oOM 06Cﬂy}KI/]BaHHH 1 OJHUM MCCTOM B O4YCPCIH. Ha BCpXHCﬁ 0OCH
yKa3aHbpl MOMEHTHI BpeMeHH IOCTYIIEHHA 3asBOK B cHcTeMy 4, 1=1,2,3,4,5,6. Ha cpenneii ocu

YKa3aHo BpeMs oOCTyKHBaHHUS 3a59BOK,Ti, i=1,2,3,5.

Eciin 11st KakOH-TO M3 3ad4BOK 3TO BPEMS HE

YKa3aHOo, 3HAa4YUT OHa IIOKHHYJ/Ia CHCTEMY, IMOCKOJIbKY KaHall OBIT 3aHAT 06CJ’I}"}KHB3HH€M

MpEABIAYIICH 3adBKH W MECTO B Oo4yepead ObLIO 3aHATO.

Ha mocnenneit ocu yka3zaHo Bpems

OXUIaHHS MpHULIeIIeil 3asBKU B o4epeau t, ecu B 3T0 BpeMs KaHasl 00CITyKHBaHHs ObLI 3aHST,

a MECTO B OUCPCIN cBODOIHO.

BpeMst okoHUaHUS MOECTMPOBAHHUSA YKa3aHO Ha BepXHei ocH u paBHO T=12.5.

Hcnonb3ys 5 TOT pUCYHOK M METOMKY pacyeTa XapakTepUCTHK HEMAapKOBCKOM CUCTEMEI O OJTHOH

peanH3alyi, OTBETLTE HA CIEAYIOLIHE BOMIPOCHL:

YeMmy paBHA BEpPOSITHOCTH OTCYTCTBHS 3aBOK B cHcTeMe?

YeMy paBHA BEPOATHOCTL OTKAa3a NPUHATHA 3aABKH K 00CIYKHBaHHIO B cUcTeMe?

Yemy paBHA BEPOSITHOCTh 3aHSTOCTH KaHala OOCIYKUBAHUS U HATMUUS MecTa B ouepeau?
HeMy paBHO cpelHee BpeMs 00CILy KHBaHH 3asiBKU B CHCTEME?!

YeMy paBHO cpellHee BpeMs HaXOXK/ICHHS 3aBKH B ouepean?

Uemy paBHa abCcONIOTHAS NPOMYCKHAA CIIOCOOHOCTh CUCTEMBI?

YeMy paBHA OTHOCHTEJILHAS MIPOMYCKHAS CIIOCOOHOCTh CHCTEMbI?

Uemy paBHO cpeliHee BpeMs HaXOK/IeHHs 3a5BKH B cUcTeME?
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19.Modenu ynpasneHus 3anacamu.

KomneteHuua

NHAMKaTOP AOCTUXKEHUA KOMMETEHLUU

OMNK-1 CnocobeH NPUMEHATb ecTecTBEHHOHay4Hble ©
0bLLEeNHKEHEPHbIE 3HAHMA, MeToAbl MaTeMaTUYeCcKoro
aHanM3a W  MOAENUPOBAHMUA, TEOPETUYECKOrOo W
9KCMepuUMeHTaNbHOro uccnefoBaHuA B
npodeccMoHaNbHOM AeATENbHOCTH

ONK-1.1 TMMpumeHseT maTemaTM4eckuit annapar,
meToAbl MaTemMaTU4ecKoro aHanusa 7
MOEeNIMPOBAHNA ANA peleHna 3a4au

OlK-1.3 YyacTteyeT B TeopeTnyeckux 7
3KCMEePUMEHTANbHbIX  UCCNef0BaHUAX  06BEKTOB
npodeccMoHanbHOM AeATeNbHOCTM, B 06paboTKe mx
pe3ynbTaTos

OMK-2 CnocobeH noHMMaTb MNPUHUMNBLI  PaboTbl
COBPEMEHHbIX  MHPOPMALMOHHbLIX  TEXHONOINIA WU
NPOrpamMHbIX CPeacTs, B TOM YMC/IEe OTeYECTBEHHOrO
Npou3BOACTBA, U UCMOAb30BaTb UX NPU peleHnn 3agad
npodeccMoHanbHOM AeATENBHOCTH

OMK-2.1 BbibrpaeT MHPOPMALNOHHbIE TEXHOMOTUN
M NporpaMmHble cpeacTBa, B TOM  uucie
oTeyecTBEHHOro NPOM3BOACTBA, NPU PeLUeHNN 3a4ay
npodeccMoHaNbHOI AeATENbHOCTM

OlK-2.2 Mcnonb3yet COBpEMEHHbIe
MHPOPMALIMOHHbIE TEXHO/IOMMU U MPOrpPaMMHble
cpencTBa, B TOM  4ucne  OTeYeCTBEHHOro
Npou3BOACTBA, npu peweHun EEVER

npodeccMoHaNbHON AeATENbHOCTH

Keiic 19

[IpennpusTre 3aKyrnaer arperaT ¢ 3alacHbIMHU 0JIoKaMu K HeMy. CTOMMOCTB 0JHOTO OI10Ka
paBHa 5 peH. eA. B ciydyae BbIXOoJa arperara W3 CTposi B clydae IMOJOMKH OJIOKa,
OTCYTCTBYIOIICIO B 3arace, MpOCTOX arperarta M 3akas HOBoro 0Jioka Kk Hemy oboitgercsa 100
JeH. e, OnbITHOE pacnpelelieHde arperatoB 1o 4uciy OJOKOB, MOTpeOOBaBUIMX 3aMeHY,

I[MpEACTABIICHO B TabIHune

Yucno 3aMeHEHHBIX OJI0KOB # 0

CrarHcrHYecKas
BCPOATHOCTEL
arperatos  p(r),
norpeboBanacn
OJIOKOB.

(o)

3aMeHa  r

koto-peim | 0,90 | 0,05

0,02 | 0,01 |0,01 |0,01 |0,00

I/ICHOJIBSySI METOABI MAaTEMATUYECKOI0 MOACIIMPOBAHUA, OINPEAC/IUTE ONITHMAJIIEHOE YHUCIIO GJIOKOB,

KOTOpOE CICOYET HDHOGDBCTH BMECTE C arperaTomM.
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20.Teopus uzp.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

OlMK-1 CnocobeH NpUMEHATb ecTecTBEHHOHay4yHble ©
0bLLEeNHIKEHEPHDbIE 3HAHMA, MeToAbl MaTeMaTUYeCKoro
aHanM3a W  MOAENUPOBAHWA, TEOPETUYECKOro W
3KCMepuMeHTaNbHOro nccnepoBaHuA B
npodeccMoHanbHOM AeATENBHOCTH

ONK-1.1 TMMpumeHseT maTemaTM4eckuit annapar,
meToAbl MaTemMaTU4ecKoro aHanusa 7
MOEeNIMPOBAHNA ANA peleHna 3a4au

OlK-1.3 YyacteyeT B TeopeTnyeckux 7
SKCMEePUMEHTANbHbIX  UCCNef0BaHUAX  06BEKTOB
npodeccMoHanbHOM AeATeNbHOCTM, B 06paboTke mx
pe3ynbTaTos

OMK-2 CnocobeH noHMMATb MNPUHUMNBLI  PaboTbl
COBPEMEHHbIX  MHPOPMALMOHHbLIX  TEXHONOIUIA WU
NPOrpamMHbIX CPeacTs, B TOM YMC/IE OTEYECTBEHHOIO
Npou3BOACTBA, U UCMOAb30BaTb UX NPU peleHnn 3agad
npodeccMoHanbHOM AeATENbHOCTH

OMK-2.1 BbibupaeT MHOOPMALNOHHbIE TEXHOAOTUN
M NporpaMmHble CcpeacTBa, B TOM  uucae
OoTeYecTBEHHOIo NPOM3BOACTBA, NPU PeLUeHNN 3a4au
npodeccMoHaNbHON AeATENBHOCTH

OlK-2.2 Mcnonb3yet COBpeMEHHbIe
MHPOPMALIMOHHbIE TEXHO/MIOTMU U  MPOrPaMMHbIe
cpencTBa, B TOM  4ucne  OTEeYeCTBEHHOro
nNpoun3BOACTBA, npu peweHun EEVER

npodeccMoHaNbHON AeATENbHOCTH

Keiic 20

[IpeanpusTHe MOXKET BBINYCKATh TPU BUA NPOAYKIMH (A1, A2 U A3), mojydast IpH 3TOM
NpHOBLIb, 3aBHCALLYIO OT CIIPOCA, KOTOPBIH MOKET ObITh B OJTHOM M3 YETBIPEX COCTOAHUIL (B1, B2,
B3, B4). Jlana matpuua (tabmn. 1), ee 21eMeHThl @ XapaKTepH3yIOT NPUOBLIb, KOTOPYIO MOJIYYHT
NpeanpusTUe MpU BBINYCKE i-i MPOAYKLMUA C j-M cOCTOsiHUEM crpoca. Mcenons3yst MeTobl
MaTEéMaTHYCCKOro MOJICIHPOBAHKWA OIPECIACIHTE ONTHMAJIBHLBIC MPOIIOPIHHA B BBIHYCKaeMOﬁ
NPOAYKLHH, TapaHTUPYIOIIME CPEAHION BEIMUYMHY MPUOBLIM MpH 1I000M COCTOSHUM CIIpOCa,

CHHTasA Cro HEONpCACICHHBIM.

Tabmuma 1
B B B B4
Al 3 3 6 8
Az 9 10 4 2
A3 7 7 5 4

4. ®alin u/unu bT3 ¢ NOAHLIM KOMMNAEKMOM OYyeHOYHbIX Mamepuanoe npunaazaemcs.
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