NMPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
no AUCUUIJIMHE «MopgennpoBaHue»

1. Ilepeuensv oyenounvix cpeocme 0a KOMnemeHyuil, hopmupyemoix 6 pe3yiomame 0C60€HUS
OUCUUNTIUHDL

N Cnoco6

Kon koHTpo1HpYyeMOii KoMIIeTeH N R — OueHO4YHOE CPEICTBO
OMK-1: CnocobeH npuMeHATH
ecTeCcTBeHHOHayuyHble U obWenHKeHepHble KomnnekT
3HaHMA, MeTOoAbl MaTeMaTMyeCKoro aHanusa JK3aMeH KOHTpONUpyowWmx
W MOAENUPOBaHUA, TeOopeTUYecKoro M MaTepuanos Ans
3KCNepuMeHTanbHOro UCCneAoBaHus B 3K3aMeHa
npofeCcCUOHANbHON AeATENbHOCTH
ONMK-2: CnocobeH moHUMATb MPUHLMMbI
paboTbl CoBpPEMEHHbIX WMH(OPMALMOHHBIX KomnnekT
TEXHONMOMUA U MPOrpaMMHbIX CPeACTB, B JK3aMeH KOHTPONUPYLMX
TOM 4KUCNe OTe4YeCTBEHHOro MPOU3BOACTBA, MaTepuanos Ans
W Ucnonb3oBaTb WX MPU peweHun 3apay 3K3aMeHa
npodecCUOHaNbHON AEATENbHOCTH

2. Onucanue nokazameneii u Kpumepuee OUEeHUBAHUA Komnemenuuﬁ, onucanue uiKaini
OUCHUBAHUA

OueHuBaeMble KoMneTeHUMM npeacTaeBneHsl B pasgene «[llepeueHb  nnaHUpyeMbIX
pe3dynbTaTtoB o6yyeHus no AUMCUMNAMHE, COOTHECEHHbIX C WHAMKATOpaMU AOCTUKEHUA
KoMneTeHuuin» pabouein nporpammbl agucuunnuHel «MoaenuposaHue».

Mpu oueHMBaAHMM CHOPMMPOBAHHOCTU KOMMETEHUMA no aucuunnuHe «MoaenuposaHue»
ucnonb3yetcsa 100-6annbHaa wkana.

Kpurepnii Ounenka no 100- Ounenka no
0aJIJIbHOM IIKAJIe | TPAAUIMOHHON HIKAJIe
CTyAeHT ocBoMn M3yuvaeMblii MaTepuan 75-100 Omauyno

(OCHOBHOW WM JAONONHUTENbHbIA) ,
CUCTEMHO U TPaMOTHO M3naraeTt ero,
oCywecTBnseT MofiHoe M npaBUibHOe
BbiNONIHEHME 3aJlaHUA B COOTBETCTBUMU C
WHAMKATOPaMU AOCTUXEHMS
KoMneTeHuuii, cnocobeH oTBeTUTb Ha
AOMNONHUTENbHbIE BOMPOCHI.

CTyAeHT 0oCBOMN M3yuvaeMblii MaTepuan, 50-74 Xopowo
ocywecTBnseT BbHMNOMHEHWE 3ajaHui B
COOTBETCTBUM C MHAUKATOPAMM
AOCTUXEHUA KOMNeTeHuun ¢
HenpuUHUUNUANbHbIMM oWKUEKaMK.

CTYAEHT AEMOHCTpPUpYeT OCBOEHHUEe 25-49 Yooenemeopumenvrno
TONbKO OCHOBHOrO MaTepuana, npu
BbIMONHEHNMM 3ajaHUN B COOTBETCTBUM C
WHAMKATOPaMKU JAOCTWUKEHMS KOMMeTeHUMi
JonycKaeT oTjenbHble ownbKU, He




cnocobeH cucTematTusuposaTtb MaTepuan
U AenaTtb BbIBOAbI.

CTyAeHT He 0CBOMN OCHOBHOE
CojepxaHue U3y4yaemoro mMaTtepuana,
33/laHNs B COOTBETCTBUU C
WHAMKATOpPaMU AOCTUXKEHMS KOMMeTeHUMi
He BbINOMHEHbI UNKU BbINONHEHb HEBEPHO.

<25 Heyoosremsopumenvro

3. Tunogvle KOHMPOIbHbBIE 3A0AHUA UTU UHbIE MAMEPUATbl, HEOOX00UMble 011 OUEHKU YPOGHA

00CMUIICeHUA Komnemeuuuﬁ 6 coomeemcmeuu ¢ uubukamopamu

1.Teopus pacniucaHuli

KomneteHuusa

NHAMKaTOp AOCTUXKEHUA KOMMETEeHLUU

OMK-1 CnocobeH NpuUMeHATb eCTeCTBEHHOHAyu4Hble U
obwenHKeHepHble 3HaHWSA, MeToAbl MaTeMaTU4yeckoro
aHanu3a U MOAENMPOBAHUS, TEOPEeTUYEeCKOro W
3KCMNEepUMEHTaNbHOTo uccrnepoBaHus B
npojeCcCMoHanbHOW AesATenbHOCTH

ONK-1.1 MpumeHseT MaTemMaTMuyeCKuWii annapar,
MeTOAbl MaTeMaTMyecKoro aHanu3a "
MOAENIMPOBAHUA AN pelleHus 3ajad

ONK-1.3 YvacTByeT B  TeopeTUYECKUX U
JKCNEpUMEHTaNbHLIX  UCCNeA0BaHNAX 06beKToB
npoeccuMoHanbHoli JeAaTenbHoCcTU, B ob6paboTke
UX pesynbTaToB

ONMK-2 CnocobeH noHuMaTb  npuHuMnbl  pa6boTsl | OMK-2.1 BbibupaeT MHPOPMALUOHHbIE TEXHOMOrMUU
COBpEMEHHbIX  WHPOPMALMOHHLIX  TEXHONMOrMA W | U NporpaMMHbie cpeacTBa, B TOM  uucne
NporpaMMHbIX CpPeACTB, B TOM uucne | oTeYeCTBEHHOr0 MNPOU3BOACTBA, MNpPU  peleHuu
OoTeyeCTBEHHOr0 MpPOW3BOACTBA, M MWCNONb30BaThb | 3ajay NpohecCUOHanNbHON AesATenbHOCTH
MX MpuM  peweHuun  3ajay  npodeccuoHanbHoi | ONK-2.2 Ucnonb3yer coBpeMeHHble
NeATenbHOCTH MHPOPMaALMOHHbIE  TEeXHONOrMM U  NporpaMMHble
CpeAcTBa, B TOM uucne  OTeYeCTBEHHOrO
NpPou3BOACTBaA, npu peleHuu 3ajau
npoecCMOHaNbHOV AeATEeNbHOCTH
Keiic 1

B npousBoacreeHHoM nexe odpadarsiBaeTcs Habop U3 5 neraneil 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

ONK-1 CnocobeH npuMeHATb eCTeCTBEHHOHayuHble U
obuenHKeHepHbe 3HaHWSI, MeToAbl MaTeMaTUYecKoro
aHanu3a M MOAENMPOBAHUS, TEOPEeTUYECKOro W
3KCMepUMEHTanbHOro uccneaoBaHus B
npofieCCUOHanNbHON AeATENbHOCTH

ONK-1.1 MpumenseT MaTemaTM4eCKMiA annapaT,
MeToAbl MaTemaTUyeckoro aHanusa "
MOAENUPOBAHUA ANA peweHus 3ajau

ONK-1.3 YuacTByeT B  TeopeTUYECKUX U
3KCnepUMeHTanbHbIX  UCCNeAoBaHUAX  06beKToB
npoeccuoHanbHoO JesaTenbHoCcTM, B obpaboTke
UX pe3ynbTaTos

ONK-2 CnocobeH noHuMMaTb  npuHuunbl  pa6oTel | OMK-2.1 BbibupaeT MHHOPMALMOHHbLIE TEXHONOT WU
COBpeMEeHHbIX  WHPOPMALMOHHLIX  TEeXHONMOrui W | U MporpaMMHbie cpeacTBa, B TOM  uucne
NPOT PaMMHbIX CpeAcCTB, B TOM yncne | 0TeYeCTBEHHOT0 MNPOM3BOACTBA, MNpU  peweHuu
0TEeYeCTBEHHOrO MpOM3BOACTBA, W WCNONb30BaTb | 3ajay NPofeCcCHOHaNbHOW AeATENbHOCTH
MX NpUM  peweHuM  3ajauy  npopeccuoHanbHoi | OMK-2.2 Ucnonb3yer COBpeMeHHble
AeATeNnbHOCTU MHPOPMALMOHHbIE TEXHONMOTMM U  MPOrpaMMHble
CpeacTBa, B TOM uucne  OTEYECTBEHHOIO
Nnpou3BOACTBaA, npu peweHuu 3ajau
npoeccMoHanbHOW AesTeNnbHOCTH
Keiic 2

B npousBojacTBenHoM Lexe oOpadarbiBaeTcst HAbOp M3 S aeraneid Ha Tpex craHkax A, B,
u C, c HoOpMaMH BpeMeH! 00pabOTKH, 3aHECEHHBIMH B CJIEIYIONIYIO 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.M0pK06CKUE cucmemsl maccosoeo O6C/7y)+(U60HUFI.

KomneteHuua

WNHAMKaTOP AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH npuMeHATb eCTeCTBEHHOHayuHble U
obuenHKeHepHbe 3HaHWS, MeTOAbl MaTeMaTUYecKoro
aHanu3a M MOAENMPOBAHUSA, TEOPEeTUYECKOro W
3KCNepUMEHTanbHOro uccneaoBaHus B
npohleCCUOHanNbHON AeATENbHOCTH

ONK-1.1 [MpumeHsieT MaTemaTM4eCKMA anmapaT,
MeToAbl MaTemaTUyeckoro aHanusa "
MOAENUPOBAHUA ANA peweHus 3ajau

ONK-1.3 YuacTByeT B  TeopeTUYECKUX U
3KCNepUMeHTanbHbIX  UCCNeAoBaHUAX  06beKTOB
npoeccuoHanbHON JesaTenbHoCTM, B obpaboTke
UX pe3ynbTaToB

ONK-2 CnocobeH noHMMATLb  MpUHUMNB  paboTbl
COBpPEMEHHbIX  WHOOPMALMOHHLIX  TEXHONMOTUA U
NpPOT PaMMHbIX CpPeAcCTB, B TOM uucne
0TEYeCTBEHHOT0 MpPOM3BOACTBA, M MCMNONb30BaTb
MX NpM  peweHuun  3ajauy  MpohecCUOHanbHOM
JesTenbHOCTH

ONK-2.1 BvibMpaeT HH(HOPMALMOHHbIE TEXHONOTUM

M nporpamMMHble CpeaCcTBa, B TOM  uyucne
OoTe4yeCTBEHHOro MNPOWU3BOACTBA, MNpU peleHuu
3ajay _npojhecCcMoHanbHOW AesATenbHOCTH

OnK-2.2 Wcnonb3yeT COBpeMeHHble
MHDOPMALIMOHHBIE  TEXHONOTMM U MPOrpaMMHbie
cpeacTBa, B TOM  UUC/Ie  OTEYECTBEHHOro
npon3BoACTBa, npu peweHuu 3ajay

l'IpO(I)eCCMOHaﬂbHOVI AeATEeNbHOCTU




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.

4.3a0a4a KOMMUBOAMCepa.

KomneteHuusa

UHAMKaTOp AOCTUNKEHNA KOMNETEHL MU

ONK-1 CnocobeH NpuUMeHATb eCTeCTBEHHOHAayu4Hble U
obweunHxeHepHble 3HaHUA, MeTOoAb MaTeMaTMYecKoro
aHanu3a U MOJenupoBaHWA, TeopeTU4YecKkoro W

ONK-1.1 MpumeHseT MaTeMaTMuecKuWii annapar,
MeTozbl MaTeMaTMyeckoro aHanusa "
MOJENUPOBaHUA AN peweHus 3ajay

SKCMNepuMeHTanbHOro uccneaoBaHusa B
npoq)eccmHaanon AeATEeNbHOCTHU

OMK-1.3 YvactByeT B  TeopeTUYECKUX U
3KCnepUMeHTanbHbIX  UCCnejoBaHUsX 06beKTOB
npoeccuoHanbHoO JAesaTenbHocTM, B obpaboTke
UX pe3ynbTaToB

ONK-2 CnocobeH noHuMaTb  npuHuunbl  paboTsl | OMK-2.1 Bbi6upaeT WHHOPMALUOHHbIE TEXHONMOrUM
COBpPEMEHHbIX ~ MH(POPMALMOHHLIX  TEXHONMOrWA W | MU MpOrpamMMHble CpeaCcTBa, B TOM  uuche
nporpaMMHbIX CpPeACTB, B TOM yncne | oTeYeCTBEHHOr0 MNPOU3BOACTBA, NpPU  peleHuu
0TeYeCTBEHHOTO MpOU3BOACTBA, W WCNONb30BaTb | 3ajay NPofecCMOHanbHOW AeATENbHOCTH
MX NpM  peweHun  3ajauy  npodeccumoHanbHoii | ONK-2.2 Ncnonb3yer coBpeMeHHble
AeATenbHOCTH MHOOPMALIMOHHBIE  TEXHONOTMM U NPOrpaMMHbie
cpeacTBa, B TOM  UUCNie  OTEYECTBEHHOro
npou3BoACTBa, npu peweHuu 3ajay
npoeccMoHanbHol AesTeNIbHOCTHU
Keiic 4

Hcnonw3ys anroput™ Jluttia, Myprtu, Cynnu, Kapona, mocTpoeHHBIH Ha OCHOBE METO/1a
BETBEH M I'PaHUIl, HAWIUTE pelISHUE 3a]Ja4l KOMMHUBOSKEpa, €CITH MaTpUlla CTOMMOCTH IPOe3/1a

UMeeT CIIeLyOIIUI B
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BmecTte ¢ onTumManbHBIM MapIipyToOM Mpoe3/ia MPUBEIUTE ACPEBO MONCKA PELICHUS C TEKYIIEH
MaTpHUIEH CTOMMOCTH B Ka)KJIOM IPHCYTCTRYIOIIIEM Y3JIe IepeRra.

5.MapKosckue cucmemsl Maccoso20 06CAYHUBAHUA.

KomneteHuusa

NHAMKaTOp AOCTUXKEHUA KOMMNETEeHUUU

ONK-1 CnocobeH nNpuUMeHATb eCTeCTBEHHOHAyuYHble U
obwenHKeHepHble 3HaHWS, MeToAbl MaTeMaTU4yeckoro
aHanu3a U MOAENMPOBAHUS, TEOPEeTUYECKOro W

ONK-1.1 MpumeHseT MaTemMaTMuyeCKuWii annapar,
MeTOAbl MaTeMaTMyecKoro aHanu3a "
MOAENIMPOBAHUA AN pelieHus 3ajad

3KCMepUMEHTanbHOro uccneAoBaHus B
npodieCCUOHANbHON AesATENbHOCTH

ONK-1.3 YvacTByeT B  TeopeTUYECKUX U
JKCMEepUMEHTaNbHbLIX  UCCNeA0BaHNAX 06beKToB
npoeccuMoHanbHoli JeATenbHOCTU, B ob6paboTke
UX pesynbTaToB

ONMK-2 CnocobeH MOHMMaTb MPUHLUMNbLI PabOThI

ONMK-2.1 BbibupaeT MHHOpMALMOHHbLIE TEXHONMOTUU




COBpPEMEHHbIX  WH(OPMALIMOHHLIX  TEXHONMOTrMA W | U MpOrpaMMHbie cCpeacTBa, B  TOM  uuche
NPOrpaMMHbIX CcpeacTB, B TOM yucne | oTeYeCTBEHHOr0 MNPOU3BOACTBA, MpPU  peleHuu
O0TeUeCTBEHHOr0 MpPOM3BOACTBA, M MCNONb30BaThb | 3ajay NPoPeCcCUOHANbHON AeATEeNbHOCTH
MX NpM  peweHun  3ajauy  npodeccumoHanbHoii | ONK-2.2 Wcnonb3yer coBpeMeHHble
AeATenbHOCTH MH(HOPMaLMOHHbIE TEXHOMOTMM W MPOrpamMMHbie
cpeacTBa, B TOM  YUCne  OTeYeCTBEHHOro
Npon3BOACTBa, npu pelweHum 3ajay
NpoheCcCMOHANbHOV AeATeNIbHOCTH
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 cucmemsl MAcco8o20 0b6CnyHUBAHUS.

KomnereHuusa

NHAMKaTOp AOCTUXKEHUA KOMMETEHUUU

ONMK-1 CnocobeH NpuUMeHATb eCTeCTBEHHOHAyu4Hble U
obenHKeHepHble 3HaHWSA, MeToAbl MaTeMaTU4yeckoro
aHanu3a M MOAENMPOBAHUS, TEOPEeTUYECKOro WU
3KCNepUMEeHTanbHOI o uccrnepoBaHus B
npojecCcMoHanbHol AesTenbHOCTH

ONK-1.1 MpumeHseT MaTeMaTMuyeCKWii annapar,
MeTOAbl MaTeMaTMyecKoro aHanu3a "
MOAENMPOBaHUA AN pelieHus 3ajad

ONK-1.3 YvacTByeT B  TeopeTUYECKUX U
JKCMEpUMEHTANbHLIX  UCCNeAO0BaHNAX 06beKToB
npoeccuMoHanbHoli JeAaTenbHoCcTU, B ob6paboTke
UX pesynbTaToB

ONMK-2 CnocobeH noHuMaTb  npuHUMnbl  pa6oTsl | OMK-2.1 BuibupaeT MHPOPMALUOHHbIE TEXHONOIMUU
COBpEMEHHbIX  WHPOPMALMOHHLIX  TEXHOMOrMiA W | U MporpaMMHbie cpeacTBa, B TOM  uucne
NporpaMMHbIX CpPeAcCTB, B TOM ynucne | oTeyeCTBEHHOro MNPOU3BOACTBA, MNpPU  pelleHuu
OoTeYyeCTBEHHOr0 MpPOW3BOACTBA, M MWCNONb30BaThb | 3ajay NpohecCUOHanbHON AesATenbHOCTH
MX MpuM  peweHun  3ajay  npodeccuoHanbHoi | ONK-2.2 Wcnonb3yeTt coBpeMeHHble
eATenbHOCTH MHPOPMaALMOHHbIE  TEeXHONMOrMM U  NporpaMMHbie
CpeAcTBa, B TOM uyucne  OTeYeCTBEHHOrO
Nnpou3BOACTBaA, npu peweHuu 3ajau
npoecCMOHanbHOW 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 Kommusosxcepa.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

ONK-1 CnocobeH npuMeHATb eCTeCTBEHHOHayuHble U
obuenHKeHepHbe 3HaHWSI, MeToAbl MaTeMaTUYecKoro
aHanu3a M MOAENMPOBAHUS, TEOPEeTUYECKOro W
3KCMepUMEHTanbHOro uccneaoBaHus B
npofieCCUOHanNbHON AeATENbHOCTH

ONK-1.1 MpumenseT MaTemaTM4eCKMiA annapaT,
MeToAbl MaTemaTUyeckoro aHanusa "
MOAENUPOBAHUA ANA peweHus 3ajau

ONK-1.3 YuacTByeT B  TeopeTUYECKUX U
3KCnepUMeHTanbHbIX  UCCNeAoBaHUAX  06beKToB
npoeccuoHanbHoO JesaTenbHoCcTM, B obpaboTke
UX pe3ynbTaTos

ONK-2 CnocobeH noHuMMaTb  npuHuunbl  pa6oTel | OMK-2.1 BbibupaeT MHHOPMALMOHHbLIE TEXHONOT WU
COBpeMEeHHbIX  WHPOPMALMOHHLIX  TEeXHONMOrui W | U MporpaMMHbie cpeacTBa, B TOM  uucne
NPOT PaMMHbIX CpeAcCTB, B TOM yncne | 0TeYeCTBEHHOT0 MNPOM3BOACTBA, MNpU  peweHuu
0TEeYeCTBEHHOrO MpOM3BOACTBA, W WCNONb30BaTb | 3ajay NPofeCcCHOHaNbHOW AeATENbHOCTH
MX NpUM  peweHuM  3ajauy  npopeccuoHanbHoi | OMK-2.2 Ucnonb3yer COBpeMeHHble
AeATeNnbHOCTU MHPOPMALMOHHbIE TEXHONMOTMM U  MPOrpaMMHble
CpeacTBa, B TOM uucne  OTEYECTBEHHOIO
Nnpou3BOACTBaA, npu peweHuu 3ajau
npoeccMoHanbHOW AesTeNnbHOCTH
Keiic 7

Yactb OcpeBa IMOHUCKa PELICHHA 3adadd KOMMHMBOMKEpA METOL0M BETBEIl M I'paHULL
NpeacTaBJICHO HHIKE. Ha BwiaeneHHOM YYACTKE ICPCBa YKAKHTC KaKHC 3JICMCHTBI MaTpPHIIbI

CTOMMOCTH  OBUIM  CJIEJIaHBI

0EeCKOHEUHBIMHU?

OO0ocHyliTe TNpaBHIBLHOCTE  TAaKOTO

H]’]CO6[‘J&30B&HI/I$1 C YUCTOM HCIIOJB30BAHHUA TAKOTO alllrOPHUTMA.

8.HemapkoscKue cay4aliHbie npoyeccel.

KomneteHuusa

MHAUKaTOpP AOCTUIKEHUA KOMNETEHLUU

O0NK-1 CnocobeH MpUMeHATb eCTeCTBEHHOHAYy4Hble K

ONK-1.1 MpumeHsieT MaTeMaTMuyeCKuWii annapar,




oblWenHKeHepHble 3HaHWA, MeToAbl MaTeMaTUYecKoro
aHanM3a M MOAENUPOBaHUA, TeEOpPeTHYEeCKOro WU
3KCMepUMeHTanbHOro uccneaoBaHus B
npod)eCCUOHANbHON AeATENbHOCTH

MeTozpbl MaTeMaTUMyeckoro aHanusa ]
MOJeNMPOBaHNA ANA pelleHus 3ajad

ONK-1.3 YuacTByeT B  TeopeTUYECKUX U
3KCNepUMeHTanbHbIX  UCCNeAoBaHUAX  06beKTOB
npoeccuoHanbHON JAesaTenbHoCTM, B obpaboTke
UX pe3ynbTaToB

ONK-2 CnocobeH noHuMMaTb  npuHuunbl  pa6oTel | OMK-2.1 BbibupaeT MHHOPMALMOHHbLIE TEXHONOT WU
COBpPEMEHHbIX  WHPOPMALIMOHHLIX  TEXHONMOTrMA W | U MpOrpaMMHbie CpeacTBa, B TOM  uuche
NpPOT PaMMHbIX CpeAcCTB, B TOM yncne | 0TEYeCTBEHHOT0 MNPOM3BOACTBA, MNpU  pelweHuu
0TEeYeCTBEHHOTO MpOM3BOACTBA, W WCNONb30BaTb | 3ajay NPofeCcCHMOHanbHOW AeATENbHOCTH
MX NpM  peweHuM  3ajauy  npopeccuoHanbHoi | OMK-2.2 Wcnonb3yer COBpeMeHHble
AeATeNnbHOCTU MHPOPMALMOHHbIE TEXHONMOTMM U  MPOrpaMMHble
CpeacTBa, B TOM uucne  OTEYEeCTBEHHOIO
Nnpou3BOACTBaA, npu peweHuu 3ajau
npoecCcMoHanbHOW AesTeNnbHOCTH
Keiic 8

B pesysbraTe noCTpOCHUA MAaTEMAaTHYCCKOH MOJICIIM CUCTEMbI BO3HUKIIA CUTYyallUs, YTO
4acTh MOJIEIU 0KAa3aJ1aCh HEMAPKOBCKOH CUCTEMOH, NMPEACTABICHHON ABYMS TUCKPETHBIMH

YPaBHEHUSIMH [J1s1 BEPOSITHOCTEH COCTOSIHUI

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

e (k+1)A, kA, (k-1)A - MOMEHTBI BpEMEHH, pi—

BEPOSTHOCTH COCTOSHUH.

Hcnonb3ys MaTeMaTHYECKUH anmapar npeoopas3yiTe 3Ty HEMapKOBCKYIO CUCTEMY B

MapKOBCKY10.

9.MapKosckue cay4aliHbie npoyeccsl.

KomneteHuusa

MHAUKaTOp AOCTUIKEHMA KOMNETEHLUU

OMK-1 CnocobeH NpuUMeHATb eCTeCTBEHHOHAayu4Hble U
obWwenHKeHepHble 3HaHWS, MeTOoAbl MaTeMaTU4yecKoro
aHanu3a U MojenupoBaHus, TeopeTU4yecKkoro W
3KCnepuMeHTanbHOro UccnepoBaHus B
npoeccMoHanbHOl AeATeNbHOCTHU

ONK-1.1 MpumeHseT MaTemMaTMuecKuWii annapar,
MeTozbl MaTeMaTUyeckoro aHanu3a "
MOJENUPOBaHUSA ANSA peweHWs 3ajay

OMK-1.3 YvactByeT B  TeopeTUYECKUX U
SKCNepUMEHTaNbHLIX  UCCreAoBaHNAX 06beKToB
npoeccuoHanbHoli JeaTenbHOCTU, B ob6paboTke
UX pe3ynbTaToB

ONK-2 CnocobeH mnoHUMaTb  NpUHLMNL  paboThl
COBpEMEHHbIX ~ MH(OPMALMOHHLIX  TEXHOMOruin W
NporpaMMHbIX CpeacTB, B TOM uucne
0TEYeCTBEHHOr0 NpPOM3BOACTBA, M MUCMONb30BaTh
MX Npu  peweHun  3aja¥y  NpofeccuoHanbHol
AeATeNnbHOCTH

ONK-2.1 BuibupaeT WHPOPMaALMOHHBIE TEXHOMOruK

M nporpaMMHbie CpeAcTBa, B TOM uucne
0TeYeCTBEHHOro MNpPOU3BOACTBA, TMpPU peleHuu
3ajia4y npothecCHoHanbHoOl AeATeNbHOCTH

ONnK-2.2 Wcnonb3yer COBpeMeHHble
MHPOPMaLMOHHbIE TEXHONOrMM U  NpOrpaMMHble
CpeACcTBa, B TOM uyucne  OTeYeCTBEHHOrO
npou3BOACTBaA, npu peweHuu 3apau

npojecCHoHaNbHON 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
1
3 2
2
1
S1 |¢ S2
2
10.Mapkosckue cay4aliHble npoyeccsl.
KomneteHuusa UHpuKaTop AOCTUKEHNA KOMNETEeHLUH
ONK-1 CnocobeH npuMeHATb ecTecTBeHHOHayuHble u | OMK-1.1 [pumeHseT MaTemMaTMuecKuwii annapar,
obwenHKeHepHble 3HaHWS, MeTOoAbl MaTeMaTU4yecKoro | MeToApl MaTeMmaTUyeckoro aHanu3a "
aHanu3a U MojenupoBaHWsl, TeopeTUUYeCKOro U | MOAENUPOBaHMA ANs pelleHUs 3ajad
3KCnepuMeHTanbHoro uccneaoBaHus B | ONK-1.3 VYuacTByeT B  TeopeTHYeckKux U
npojeccmoHanbHoOl AeATenbHOCTH 3KCnepUMeHTanbHbIX  UCCnefoBaHUAX  06bekToB

npoeccuMoHanbHoli JeAaTenbHOCTU, B ob6paboTke
MX pe3ynbTaToB

OMK-2 CnocobeH noHuMaTb  npuHuunbl  pa6oTsl | OMK-2.1 BuibupaeT MHPOPMALMUOHHbIE TEXHOMOTMUU
COBpEMEHHbIX  WHPOPMALMOHHLIX  TEXHOMOrMA W | U MporpaMMHbie cpeacTsa, B TOM  uucne

NporpamMMHbIX CpeacTsB, B TOM yucne | OTEYECTBEHHOro MpPOU3BOACTBA, TMpU  pelleHuH

O0TeyeCTBEHHOro MpoM3BOACTBA, W WCNONb30BaTb | 3aAa4 NpofecCMOHanbHOW AeATENbHOCTH

MX NpuM  peweHun  3ajay  npopeccuoHanbHou | ONK-2.2 Wcnonb3yer coBpeMeHHble

AeATenbHOCTH MHPOPMaALMOHHbIE  TEeXHONOrMM U  NporpaMMHbie
cpeacTBa, B TOM  UUC/le  OTeyeCTBEHHOro
npou3BOACTBaA, npu peuweHuu 3apay

npodieCCUOHANbHON AesATeNbHOCTH

Keiic 10

HNmeercs cucrema nuddepenunanbubix ypaBHenui KoiMoroposa, nonyyeHHas Ha OCHOBE
uHpopMaIHu 00 00BeKTe MOJASTUPOBAHHS

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

[TocTpoiiTe Mo Hell rpad) cUCTEMBI ¢ yKa3aHHEM IUIOTHOCTEH NEPEX0I0B U3 OTHOIO
COCTOSIHHUSA B Apyroe?




11.Mapkosckue cay4aliHble npoyeccsl.

KomneteHuusa

UHaMKaTop AOCTUKEHNA KOMNETEeHLUH

OMK-1 CnocobeH NpuUMeHATb eCTeCTBEHHOHAyu4Hble U
obleunHKeHepHble 3HaHUA, MeToAbl MaTeMaTUYecKoro
aHanu3a M MoJenupoBaHus, TeopeTU4yeckoro ¥
3KCnepUMeHTanbHoOro uccneaoBaHus B
npoecCMOHaNbHOW AeATEeNIbHOCTU

ONK-1.1 MpumeHseT MaTemMaTMuyeCKuWii annapar,
MeTOAbl MaTeMaTMyecKoro aHanus3a "
MOAENIMPOBAHUA AN pelleHus 3ajad

ONK-1.3 YvacTByeT B  TeopeTUYECKUX U
JKCNEpUMEHTaNbHbLIX  UCCNeAoBaHNAX 06beKToB
npoeccuMoHanbHoli JeAaTenbHoCcTU, B ob6paboTke
UX pesynbTaToB

OMK-2 CnocobeH noHuMaTb  npuHuMnbl  pa6oTsl | OMK-2.1 BuibupaeT MHPOPMALUOHHbIE TEXHONOTMUU
COBpPEMEHHbIX  WHPOPMALMOHHLIX  TEXHOMOrMA W | U MporpaMMHbie cpeacTsa, B TOM  uucne
NporpaMMHbIX CPeACTB, B TOM uucne | oTeYeCTBEHHOr0 MNPOU3BOACTBA, MNpPU  peleHuu
OoTeyeCTBEHHOr0 MpPOW3BOACTBA, M MWCNONb30BaTb | 3ajay NpohecCUOHanbHON AesATenbHOCTH
MX MpuM  peweHun  3ajay  npodeccuoHanbHoi | ONK-2.2 Wcnonb3yer coBpeMeHHble
NeATenbHOCTH MHPOPMaALMOHHbIE  TEeXHONOrMM U  NporpaMMHble
CpeAcTBa, B TOM uucne OTeYeCTBEHHOrO
Npou3BOACTBaA, npu peleHuu 3ajau
npoecCMOHaNbHOV AeATEeNbHOCTH
Keiic 11

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

So

Si

Sa

A

Ucnonb3ys

3HaHus M3 00nacTu MApKOBCKHUX CHCTEM,

OMpEJIeNINTE MpeAcbHbIE

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

12.MapkoscKue cucmemsl Macco8020 06CAYHUBAHUA.

KomneteHuusa

UHAMKATOP AOCTUKEHUA KOMNETEHLUN

OMK-1 CnocobeH npuUMeHATb eCTeCTBEHHOHayuyHble WU
obwenHKeHepHble 3HaHWS, MeToAbl MaTeMaTU4yeckoro
aHanu3a M MojenupoBaHus, TeopeTU4yeckoro ¥
3KCnepUMeHTanbHOro uccneaoBaHus B
npojeccmoHanbHoOl AeATENnbHOCTH

ONK-1.1 MpumeHseT MaTemMaTMuyeCKWii annapar,
MeTozAbl MaTeMaTUyeckoro aHanu3a "
MOAENUPOBaHUSA ANA peweHWs 3ajay

ONK-1.3 YuacTByeT B  TeopeTUYECKUX U
JKCNEpUMEHTANbHLIX  UCCNeAoBaHNAX 06beKToB
npojeccmoHanbHoli JAesTenbHOCTU, B obpaboTke
UX pe3ynbTaToB

0NK-2 CnocobeH noHuMMaTb
COBpPEMEeHHbIX MH(OPMALIMOHHBIX
NPOrPaAMMHbIX CcpeacTB, B
0TeYeCTBEHHOTro MNpOU3BOACTBA,
MX NpU  peweHun  3ajau
BeATenbHOCTHU

npuHuMne  paboTol
TEXHONOTUA M
TOM uncne

U ucnonb30BaThb
npotheccuoHanbHo

ONK-2.1 BvibupaeT HH(HOpPMaALMOHHbIE TEXHOMOIUM
M nporpaMMHble CpeacTBa, B TOM  uucne
0TeYeCTBEHHOrO0 MNPOU3BOACTBA, MNpU peleHuu
3ajia4y npotheccHoHanbHol AesTeNbHOCTHU

OMK-2.2 WUcnonb3yeT coBpeMeHHble




MHOOPMALMOHHbBIE  TEXHONIOFTMM U MPOrpaMMHble
cpeacTBa, B TOM  UMCNie  OTEUECTBEHHOro
npou3BoACTBa, npu peweHuu 3ajay

npodieCCUOHANBHON AesATeNbHOCTH

Keiic 12

Jns uccnenyemMol MOIENHM CHCTEMBI MAaccOBOIO OOCIY)KHBaHHS HaH Tpad COCTOSHUH

CHCTEMBI

et
ad

Y

So

Si S2

S4

A
A

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

XapaKTCPHUCTHKH.

13.3a0a4u nuHeliHO20 NPO2PAMMUPOBAHUS.

KomneteHuusa

UHAMKaTOp AOCTUNKEHNA KOMNETEHLUH

ONK-1 CnocobeH npuMeHATb eCTeCTBEHHOHayuHble U
obuenHKeHepHbe 3HaHWA, MeToAbl MaTeMaTUYecKoro
aHanuM3a M MOAENUPOBaHMA, TEOPETUYECKOro U
3KCMepUMeHTanbHOro uccneaoBaHus B
npohieCCUOHanNbHON AeATENbHOCTH

ONK-1.1 [MpumeHseT MaTemaTM4eCKMA anmapaT,
MeTOAbl MaTemaTUyeckoro aHanu3a "
MOAENUPOBaHUA ANA peweHus 3ajau

OMK-1.3 YvactByeT B  TeopeTUYECKUX U
3KCnepUMeHTanbHbIX  UCCNeAoBaHUsAX  06beKTOB
npoeccuoHanbHon JAesaTenbHocTM, B obpaboTke
UX pe3ynbTaToB

ONK-2 CnocobeH noHuMaTb  npuHuunbl  pa6oTel | OMK-2.1 BbibupaeT MHHOPMALMOHHbLIE TEXHONOT UK
COBpPEMEHHbIX  WH()OPMALIMOHHLIX  TEXHONMOTMA W | U MpOrpaMMHbie CpeacTBa, B  TOM  uuche
NpPOT PaMMHbIX CpPeAcCTB, B TOM yncne | 0OTEYeCTBEHHOT0 MNPOM3BOACTBA, MNpU  pelweHuu
0TEYeCTBEHHOr0 MpPOM3BOACTBA, M MCNONb30BaTb | 3ajay NPOPeCCUOHANbHON AeATENbHOCTH
MX NpM  peweHuum  3ajauy  npopeccuoHanbHoi | OMK-2.2 Ucnonb3yer COBpeMeHHble
AeATenbHOCTH MHPOPMALMOHHbIE TEXHONMOTMM U  MPOrpaMMHble
CpeacTBa, B TOM uyucne  OTEYEeCTBEHHOTO
Nnpou3BOACTBaA, npu peweHuu 3ajau
npoeccMoHanbHol AesTeNbHOCTHU
Keiic 13

Moaenn HCCIIEaAYyEeMOI'0 00beKTa 3aJjaHa B BHJIC 3a1a49H JJHHEHHOIO [MporpaMMHpOBaHKA

F=2x1+5x2 — max

X1+Xx255,
-X1+2x2=4,
-4x1+2x2<3.

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

HaliuTe pereHue Toit 3a1aqu.

10



14.3a0a4u nuHeliHO20 NPO2PAMMUPOBAHUS.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

ONK-1 CnocobeH npuMeHATb eCTeCTBEHHOHayuHble U
obuenHKeHepHbe 3HaHWSI, MeToAbl MaTeMaTUYecKoro
aHanu3a M MOAENMPOBAHUS, TEOPEeTUYECKOro W
3KCMepUMEHTanbHOro uccneaoBaHus B
npofieCCUOHanNbHON AeATENbHOCTH

ONK-1.1 MpumenseT MaTemaTM4eCKMiA annapaT,
MeToAbl MaTemaTUyeckoro aHanusa "
MOAENUPOBAHUA ANA peweHus 3ajau

ONK-1.3 YuacTByeT B  TeopeTUYECKUX U
3KCnepUMeHTanbHbIX  UCCNeAoBaHUAX  06beKToB
npoeccuoHanbHoO JesaTenbHoCcTM, B obpaboTke
UX pe3ynbTaTos

ONK-2 CnocobeH noHuMMaTb  npuHuunbl  pa6oTel | OMK-2.1 BbibupaeT MHHOPMALMOHHbLIE TEXHONOT WU
COBpeMEeHHbIX  WHPOPMALMOHHLIX  TEeXHONMOrui W | U MporpaMMHbie cpeacTBa, B TOM  uucne
NPOT PaMMHbIX CpeAcCTB, B TOM yncne | 0TeYeCTBEHHOT0 MNPOM3BOACTBA, MNpU  peweHuu
0TEeYeCTBEHHOrO MpOM3BOACTBA, W WCNONb30BaTb | 3ajay NPofeCcCHOHaNbHOW AeATENbHOCTH
MX NpUM  peweHuM  3ajauy  npopeccuoHanbHoi | OMK-2.2 Ucnonb3yer COBpeMeHHble
AeATeNnbHOCTU MHPOPMALMOHHbIE TEXHONMOTMM U  MPOrpaMMHble
CpeacTBa, B TOM uucne  OTEYECTBEHHOIO
Nnpou3BOACTBaA, npu peweHuu 3ajau
npoeccMoHanbHOW AesTeNnbHOCTH
Keiic 14

Ha mebenbHoit habpuke U3 cTaHIapTHBIX TUCTOB (haHepbl HEOOXOAMMO BBIPE3aTh 3arOTOBKH TPEX
BHUJIOB B KOJIMYECTBAX, COOTBETCTBEHHO paBHBIX 24, 31 u 18 mr, Kaxkapiid 1uct BhaHepsl MOKET
ObITh pa3pe3aH Ha 3aroTOBKH JByMs criocobamu. KonuuecTBO moay4yaeMbix 3ar0TOBOK IPH KaXI0M
cnoco0e packposi mnpuBeAeHO B Tadnuie. B Hell ke ykazaHbl BENMYMHBI OTXOA0B, KOTOPBIE
10J1y4arTCs [IPH JaHHOM CIIOCODE PacKpost 0JIHOIO JMcTa (paHepsl.

KonuuecTBo 3aroTOBOK IpH
Bup sarotoBkn
packpoe 1o croco6am 1 u 2, mT.

1 2

1 2 6

2 5 4

3 2 3

Bemn4yuHa 0TX0J10B (KB. CM) 12 16

OnpeieuTh, CKOJILKO JTUCTOB (haHephl U N0 KAaKOMY cnocody clie/lyeT PACKPOUTE, 4TO0ObI OBLIO
TOJIYYEHO HE MEHBILIE HYKHOTO KOJIMUECTBA 3ar0TOBOK IIPY MHHMMAJIBHBIX OTX01aX.

Hcnonb3ys 3HaHUS U3 001aCTH 3a0a4 JTUHSHHOTO TIPOrpaMMHPOBAHUS MOCTPOMTE MATEMATHHYECKYIO
MO/IEJTb PEIIaeMoi 3a1a4H | pelias ee KaKMM-TH00 U3BECTHBIM METO/[OM, OTBETHTE HA yKAZAHHEIE

BOIPOCEL

11



15.TpaHcnopmHas 3ada4a.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

ONK-1 CnocobeH npuMeHATb eCTeCTBEHHOHayuHble U
obuenHKeHepHbe 3HaHWSI, MeToAbl MaTeMaTUYecKoro
aHanu3a M MOAENMPOBAHUS, TEOPEeTUYECKOro W
3KCMepUMEHTanbHOro uccneaoBaHus B
npofieCCUOHanNbHON AeATENbHOCTH

ONK-1.1 MpumenseT MaTemaTM4eCKMiA annapaT,
MeToAbl MaTemaTUyeckoro aHanusa "
MOAENUPOBAHUA ANA peweHus 3ajau

ONK-1.3 YuacTByeT B  TeopeTUYECKUX U
3KCnepUMeHTanbHbIX  UCCNeAoBaHUAX  06beKToB
npoeccuoHanbHoO JesaTenbHoCcTM, B obpaboTke
UX pe3ynbTaTos

ONK-2 CnocobeH noHuMMaTb  npuHuunbl  pa6oTel | OMK-2.1 BbibupaeT MHHOPMALMOHHbLIE TEXHONOT WU
COBpeMEeHHbIX  WHPOPMALMOHHLIX  TEeXHONMOrui W | U MporpaMMHbie cpeacTBa, B TOM  uucne
NPOT PaMMHbIX CpeAcCTB, B TOM yncne | 0TeYeCTBEHHOT0 MNPOM3BOACTBA, MNpU  peweHuu
0TEeYeCTBEHHOrO MpOM3BOACTBA, W WCNONb30BaTb | 3ajay NPofeCcCHOHaNbHOW AeATENbHOCTH
MX NpUM  peweHuM  3ajauy  npopeccuoHanbHoi | OMK-2.2 Ucnonb3yer COBpeMeHHble
AeATeNnbHOCTU MHPOPMALMOHHbIE TEXHONMOTMM U  MPOrpaMMHble
CpeacTBa, B TOM uucne  OTEYECTBEHHOIO
Nnpou3BOACTBaA, npu peweHuu 3ajau
npoeccMoHanbHOW AesTeNnbHOCTH
Keiic 15

,HJ'IH CTPOUTENDBCTBA ITATH YIACTKOB JOPOTH H€O6XO;£[HMO 3aBO3UTH nmecoK. Ilecok MokeT
OBITh AOCTAB/IC€H U3 YE€TBIPEX KAPbepPOB. Paccrosanusa ot Kapbe€pOB 10 Y1aCTKOB JOPOTIL, a
TakXe 00'beMbl ITecKa B Kapbe€pax 1 HOTpeﬁHOCTh B IIECKE Ha KAKIOM YHaCTKe JOPOTH

MpUBeJIeHbI B TaOMHIIE:

Kapbepsr PaccTosiHHE OT KapbepoB 10 |O0BeM necka
Pa3NHYHBIX YUaCTKOR OPOTH, 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
IotpebHocTs B Mecke Ha
30 60 40 20 15
YUacTKax JIOPOTH, THIC. T

nCpCBO3Ka INCCKa U3 KapbCPOB Ha Pa3JIMYHbIC YHACTKH JOPOIr'H OCYIICCTBIIACTCA

IPY30BMKaMH OJIMHAKOBOM IPy30110,/bEMHOCTH.

CocraBpTe IUIaH TEPEeBO30K TeCKa, MHUHHMH3HPYIONMH CyMMapHYIO TpPaHCIOPTHYIO

paboTy, paBHYHO CyMMeE

(mo BCeM MOCTaBIIMKAM M NOTPEOMTENAM) TNPOM3BEACHUI

{TIPOXOAMMOr0 rpy30BHKaAMH PACCTOAHUA } X {00BEMOB COOTBETCTBYIOLIMX MMOCTABOK TPy3a | .

16.3a0a4a nuHeliHO20 NPO2PAMMUPOBAHUS.

KomneteHuusa

UHAMKATOP AOCTUKEHUA KOMNETEHLUN

OMK-1 CnocobeH npuUMeHATb eCTeCTBEHHOHayuyHble WU
obwenHKeHepHble 3HaHWS, MeToAbl MaTeMaTU4yeckoro
aHanu3a M MojenupoBaHus, TeopeTU4yeckoro W
3KCnepUMeHTanbHOro uccneaoBaHus B
npojeccmoHanbHoOl AeATEnbHOCTH

ONK-1.1 MpumeHseT MaTemMaTMuyeCKWii annapar,
MeTozbl MaTeMaTuyeckoro aHanu3a "
MOAENUPOBaHUSA ANA peweHWs 3ajay

ONK-1.3 YuacTByeT B  TeopeTUYECKUX U
JKCNEpUMEHTaNbHbLIX  UCCNeAoBaHMAX 06beKToB
npojeccmoHanbHoli AesTenbHOCTU, B obpaboTke
UX pe3ynbTaToB

ONK-2 CnocobeH noHMMaTb  npUHUMNB  paboTbl
COBpPEMEHHbIX ~ WHOOPMALMOHHLIX  TEXHOMOTUA W
NPOrpaMMHbIX CPeACTB, B TOM uucne

ONK-2.1 BvibMpaeT HH(HOpMaALMOHHbIE TEXHOMOIMUM
M nporpaMMHble CpeacTBa, B TOM  uucne
0TeYeCTBEHHOTO0 MPOU3BOACTBA, MPU peleHuu
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0TEUeCTBEHHOr0 MpPOM3BOACTBA, M MWCMONb30BaTb | 3ajay NPOPeCCUOHANbHON AeATENbHOCTH
MX NpM  peweHuM  3ajay  npopeccuoHanbHoi | OMK-2.2 Ucnonb3yer COBpeMeHHble
AeATeNnbHOCTH MHPOPMALMOHHbIE TEXHONMOrMM U  MPOrpaMMHble
CpeacTBa, B TOM uucne  OTEYECTBEHHOIO
Nnpou3BOACTBaA, npu peweHuu 3ajay
npoeccMoHanbHol AesTeNbHOCTHU
Keiic 16

Ha kongurepckoii habpuke U3roTOBIISIIOT TPU BUA BOCTOYHBIX CJIAIOCTEH, I 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.

[Iponykr 1 nomken coaepxarb He Menee 50% munnans u He Oonee 25% dyuayka,
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,

¢byunyka - 100 kr, apaxuca - 60 Kr. npoaykKTa.

HOCTpOﬁTe MAaTEMATHYECKYI0 MOJICIIb 3a1a4H JTHHEHHOr 0 nporpaMMHpOBaHHA H HaiauTe

€C PCHICHHE CHMILICKC 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 OuHaMu4ecKozo npoepammupoB8aHuUs.

KomneteHuusa

UHpMKaTOp AOCTUKEHNA KOMNETEHLUHN

ONK-1 CnocobeH npuMeHATb eCTeCTBEHHOHayuHble U
obuenHKeHepHbe 3HaHWA, MeToAbl MaTeMaTUYecKoro
aHanu3a M MOAENMPOBAHUS, TEOPeTUYECKOro W
3KCMepUMEHTanbHOro uccneaoBaHus B
npofieCCUOHanNbHON AeATENbHOCTH

ONK-1.1 [MpumeHseT MaTeMaTM4eCKMA annapaT,
MeTOoAbl MaTemaTUyeckoro aHanu3a "
MOAENUPOBaHUA ANA peweHus 3ajau

ONK-1.3 YuacTByeT B  TeopeTUYECKUX MU
3KCNepUMeHTanbHbIX  UCCNeAoBaHUAX  06beKTOB
npoeccUoHanbHON JAesaTenbHoCcTM, B obpaboTke
UX pe3ynbTaTos

ONK-2 CnocobeH noHMMATb  MpUHUMNB  paboTbl
COBpPEMEHHbIX ~ WHOOPMALMOHHLIX  TEXHONMOTUA W
NpPOT pPaMMHbIX CpPeAcCTB, B TOM uucne
0TeYeCTBEHHOT0 MpPOM3BOACTBA, M MCMNONb30BaTb
MX NpM  peweHuM  3ajauy  npohecCUOHanbHOM
JesTenbHOCTH

ONK-2.1 BvibMpaeT HH(HOPMALMOHHbIE TEXHONOIUM

M nporpaMMHbie CpeAcTBa, B TOM uuchne
0TEeYeCTBEHHOro MNpPOU3BOACTBA, TMPU peleHuu
3ajay npohecCUoHanbHON AEATENbHOCTH

ONnK-2.2 Ucnonb3yer COBpeMeHHble
MHPOPMALMOHHbIE TEXHONMOrMM U  MpOrpaMMHble
CpeAacTBa, B TOM  uucne  OTEYEeCTBEHHOrO
Npou3BOACTBaA, npu peweHuu 3ajau

l'IpO(I)eCCVIOHaﬂbHOVI AeATENbHOCTU
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Keiic 17

[/ICHOHBSyﬂ JHHaMH4YCCKOE

NporpaMMUpOBaHHE

bennmana, HaWTH ONTHMalbHOE

pacripeieieHle CPeICTB MEKAY TpeMs MPeAnpuATUsiMU (n=3), IpHU YCIOBHHU, YTO MPUOLLIH
fi(x), mony4yeHHast OT KaxKIoro npeanpusrus i=1,2,3, sBiasercs QyHKIHEH OT BIOKEHHBIX B
Hero cpeacTB x. Brnoxenus kpatHel Ax, a pyHKUMH fi(x) 3a7aHbl TAOIHYHO:

X 1 [2 3 Jal5]6 789

fi) |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 pacrnpeacIiCHHE CPCIACTR.

18.HemapKoscKue cucmemsl MAcco8020 0b6CAyHUBaHUS.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHUUU

ONK-1 CnocobeH npuMeHATb eCTeCTBEHHOHayuHble U
obWenHKeHepHbe 3HaHMS, MeTOAbl MaTeMaTUYecKoro
aHanuM3a M MOAENuUpPOBaHMA, TEOPeTUYEeCKOro U
3KCMepUMEHTanbHOro uccneaoBaHus B
npofieCCUOHaAnNbHON AeATENbHOCTH

ONK-1.1 MNpumeHseT MaTemMaTMUeCKW annapar,
MeToAb! MaTemaTUyeckoro aHanusa "
MOAENUPOBAHUA ANA peweHus 3ajay

ONK-1.3 YvacTByeT B  TeOopeTUYECKUX U
JKCMEpUMEHTANbHbLIX  UCCNeAO0BaHNAX 06beKToB
npofeccuoHanbHON JesaTenbHOCTM, B obpaboTke
UX pesynbTaToB

OMK-2 CnocobeH noHMMaTb  NpUHUMNL  paboTbl
COBpEMEHHbIX ~ WHHOPMALMOHHLIX  TEXHOMOTUh W
NporpaMMHbIX CpPeAcCTB, B TOM uncne
0TeYeCTBEHHOro MpPOU3BOACTBA, W MCNONb30BaTb
MX NpU  peweHun  3ajauy  MpoheCcCUOHanbHON
BeATeNbHOCTH

OMK-2.1 BuibupaeT MHPOPMALMUOHHbIE TEXHOMOIUU

M nporpaMmHble cpeacTBa, B TOM  uucne
0TeYyeCTBEHHOro MpPOU3BOACTBA, MpU  pelleHuH
3ajay _npojheccMoHanbHOW AesATenbHOCTH

OnK-2.2 Wcnonb3yer CcoBpeMeHHble
MHPOPMaALMOHHbIE  TEeXHONOrMM U  NporpaMMHbie
cpeactBa, B TOM  UUC/Ie  OTEUYECTBEHHOrO
npou3BOACTBaA, npu peuweHuu 3ajay

npodleCCUOHANBbHON AesATeNbHOCTH
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Keiic 18
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Ha pucynke n300paskeHa 0fHa peanu3arus Mmpoiecca MOACIHPOBAHNA CHCTEMbI MacCOBOTO
00CTyKMBaHHA C OJHHM KaHAJIIOM OOCIy)XHBaHHI H OZHHM MecToM B ouepeau. Ha Bepxneii ocn
yKa3zaHbl MOMEHTHI BPEMEHH TTOCTYIUICHHS 3asBOK B CHCTeMY fi, i=1,2,3,4,5,6. Ha cpenneii ocn
YKa3aHo BpeMsA 00CTyKHBaHHA 3ai4BOK,Ti, 1=1,2,3,5. Ecnm ans kakoi-To U3 3aABOK 9TO BpeMs HE
YKa3aHo, 3HAYUT OHA IIOKHHYIIA CHCTEMY, IMOCKOIBKY KaHal OBbUI 3aHsT OO0CIy)KHBaHHEM

npeﬂbmyuleii 3aABKH M MECTO B O4HEpCIH OBIITIO 3aHATO.

Ha mocnenneit ocu yka3zaHo Bpewms

OKHMIAHUSA MPHILCIIICH 3aABKH B 09epeIH t°™i, €CIIH B 3TO BPEMA KaHAJI 00CTy;KHBaHHA ObLI 3aHAT,

a MECTO B OYEPEIH CcBOOOAHO.

BpeMst okoHUaHUS MOACIMPOBAaHHA yKa3aHO Ha BEPXHCH ocH U paBHO T=12.5.

Henonk3ys 5TOT pUCYHOK U METOHKY pacyeTa XapakTepHCTHK HEMAapKOBCKOM CHCTEMEI 110 OJHOH

peain3ariu, OTREThTE Ha CIE/IYIOIIHE BOMPOCHI:

UeMy paBHA BEPOATHOCTh OTCYTCTBHS 3a5BOK B CUCTEMe?

UeMy paBHA BEPOATHOCTH OTKa3a MPHUHATHs 3aBKM K 00CIy)KHBaHUIO B crcTeMe?

UeMy paBHA BEPOATHOCTb 3aHATOCTH KaHalla 0OCIYKHBaHHS H HATMYUA MECTa B ouepenn?
UeMy paBHO cpefHee BpeMs 00CIy)XKMBAHUS 3a5IBKU B cUCTEMe?

YeMy paBHO cpeHee BpeMs HaXOXKIEHHUS 3asiBKH B ouepean?

Yemy paBHa abCONMOTHAS MIPOMYCKHAS CITOCOOHOCTE CHCTEMBI?

Yemy paBHA OTHOCHTENIEHASL MIPOMYCKHAS CIIOCOOHOCTH CUCTEMBI?

YeMy paBHO cpeHee BpeMs HaX0xKACHHS 3asBKH B cUcTeMe?

19.Modenu ynpasneHus 3anacamu.

KomneteHuusa

UHAMKATOP AOCTUKEHUA KOMNETEHLUN

OMK-1 CnocobeH npuUMeHATb eCTeCTBEHHOHayuyHble WU
obwenHKeHepHble 3HaHWS, MeToAbl MaTeMaTU4yeckoro
aHanu3a M MojenupoBaHus, TeopeTU4yeckoro W
3KCnepUMeHTanbHOro uccneaoBaHus B
npojeccmoHanbHoOl AeATENbHOCTH

ONK-1.1 MpumeHseT MaTemMaTMuyeCKuWii annapar,
MeTozAbl MaTeMmaTUyeckoro aHanu3a "
MOAENUPOBaHUSA ANA peweHus 3ajay

ONK-1.3 YvacTByeT B  TeopeTUYECKUX U
JKCNEpUMEHTaNbHLIX  UCCNeAoBaHMAX 06beKToB
npojeccmoHanbHoli JAesTenbHOCTU, B obpaboTke
UX pe3ynbTaToB

ONK-2 CnocobeH noHMMaTb  MpUHUMNB  paboTbl
COBpPEMEHHbIX  WHOOPMALMOHHLIX  TEXHOMOTWUA W
NpOorpaMMHbIX CpPeACTB, B TOM uncne
OoTeyeCTBEHHOr0 MpPOU3BOACTBA, M MUCNONb30BaTh
MX NpM  peweHuun  3ajauy  npohecCUOHanbHOM
BeATeNbHOCTH

ONK-2.1 BvibupaeT HH(HOpPMaALMOHHbIE TEXHOMOIUM

M MporpaMmmHbie cCpeacTBa, B TOM  uucne
0TeYeCTBEHHOT0 MpPOM3BOACTBA, TMpU  pelleHuu
3ajay npoecCUOHaNbHON AeATEeNbHOCTH

OnK-2.2 Wcnonb3yert COBpEeMeHHble
MHDOPMALMOHHbBIE  TEXHONOFMM U MPOrpaMMHbie
CpeacTBa, B TOM YUCHe  OTEYECTBEHHOTO
NpoU3BOACTBaA, npu peweHuu 3ajay

npoeCcCMOHaNbHOV AeATEeNIbHOCTH
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Keiic 19

[Ipennpusitie 3akyrmaer arperar ¢ 3arnacHbIMu 0J10kaMH K HeMy. CTOMMOCTB OJJHOTO OJ10Ka
paBHa 5 JeH. ed. B ciydae BbIXoZa arperara H3 CTIpos B cly4ae I[IOJIOMKH OIl0Ka,
OTCYTCTBYIOUIETO B 3arace, IpOCTOl arperaTa M 3aka3 HOBOro 0yioka k Hemy oOoiinercs 100
Jed. en. OnpITHOE pacrpejeieHde arperaToB 10 4YMCIy OJIOKOB, IMOTPeOOBaBIIMX 3aMeHy,

MpEACTABIIEHO B Tabiumne

norpeboBanack 3aMeHa F
OJI0KOB.

Ymucio 3aMeHeHHbIX DIIOKOB 0 1 2 3 4 5 6
Crarucruyeckas
BCPOATHOCTE (o)

arperatoB p(r), koro-peiM | 0,90 | 0,05

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

I/ICIIOJIBS}'SI METObl MATCMAaTHYCCKOI'O MOJCIHPOBAHHA, OIIPCIACIHTL ONITHMAJIbHOC YHCIIO OJIOKOB,

KOTOpOE CICOYCT HDHOGDE:CTH BMECTE C arperaToM.

20.Teopus uzp.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH npuMeHATb eCTeCTBEHHOHayuHble U
obuenHKeHepHbe 3HaHMSI, MeTOoAbl MaTeMaTUYecKoro
aHanuM3a M MOJAeNuUpPoOBaHUA, TeEOPeTUYEeCKOro U

ONK-1.1 MNpumeHseT MaTemMaTMUeCKWi annapar,
MeToAbl MaTeMmaTUyeckoro aHanusa "
MOAENUPOBAHUA ANA peweHus 3ajay

3KCNepuMeHTanbHOro uccneaoBaHus B
npod)eCCUOHANbHON AeATENbHOCTH

ONK-1.3 YuacTByeT B  TeopeTUYECKUX U
SKCNepUMeHTanbHLX  UCCnefoBaHUAX 06beKTOB
npojeccuoHanbHoOn JesaTenbHoCTM, B obpaboTke
UX pe3ynbTaToB

ONMK-2 CnocobeH noHMMaTb  NpUHUMNL  paboTbl
COBpEMEHHbIX  WHHOPMALMOHHLIX  TEXHOMOTuh W
NPOrPaMMHbIX CpeacTB, B TOM uncne
0TeYeCTBEHHOro MNpPOU3BOACTBA, W MCNONb30BaTb

OMK-2.1 BuibupaeT MHPOPMALUOHHbIE TEXHONOIUU
M nporpaMMHble CpeaCcTBa, B TOM  uucne
0TeYECTBEHHOro MNpPOU3BOACTBA, TMPU peleHuu
3ajay npoecCUOHaNbHON AEATENbHOCTH

MX NpU  peweHun  3aja¥y  NpodheccuMoHanbHol
AesTenbHOCTH

OnK-2.2 Wcnonb3yeT COoBpeMeHHble
MHPOPMALMOHHbIE  TEeXHONOrMM U  NporpaMMHbie
CpeacTBa, B TOM uuCne  OTEYECTBEHHOro
npou3BoACTBa, npu peweHuu 3ajay
npofecCcMoHanbHoii AeATeNnbHOCTH

Keiic 20

[IpennpusTie MOKeT BBITYCKATh TPH BUAA NPOAyKUMU (A1, A2 U A3), nonydasi IpH 3TOM
NPHOBLITE, 3aBHCSLIYIO OT CIIPOCA, KOTOPEIN MOJKET OBITH B OJJHOM M3 UeTHIpeX COCTOsHHUII (B1, Ba,
B3, Bs). Jlana matpuua (tabiu. 1), ee 2neMEeHThl @jj XapaKTepu3yoT OpuOblIb, KOTOPYIO MOJYUYUT
NPEANPUATUE TPU BBIYCKE /-M MPOAYKLUMUA C j-M COCTOsiHMEM cripoca. Hcrnonb3ys MeTojibl

MaTCMaTHYCCKOro MOJICIHPOBAHWA OIPCIACIHTD

OINNTHMAJIBHBIC MPOIIOPLHHH B Bbll'[}/CKaeMOﬁ

NPOJYKIUH, TApaHTHPYIOIIHE CPEAHION BEIMYMHY MPHOBUIM MPH MIOOOM COCTOSHHH CIpOCa,

CUHTad €ro HEONMpPCACICHHBIM.

Tabnuua 1
B B B3 Ba
Al 3 3 6 8
A2 9 10 4 2
A3 7 7 5 4

4. ®aiin u/uau T3 ¢ NOAHLIM KOMMAEKMOM OUEeHOYHbIX Mamepuasioe npusaa2aemcs.
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