NPUNOXKEHUE A
®OH/, OLLEHOYHbIX MATEPUANOB ANA NPOMEXYTOYHOM ATTECTALUU
no AUCUMUN/TIUHE «NpuknagHoe nporpammHoe obecneyeHue»

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

Kon koHTpoIMpyeMoii KoMmeTeH I Cnocod OueHo4yHOe CpeaACTBO
p py OLICHUBAHUA P
OMK-1: CnocobeH yuuTbiBaTb COBpPEMEHHble
TEHAEHUMN Pa3BUTUS TEXHUKU U
TexHonorui B obnactu TexHochepHou
= KomnnekT
6e3onacHOCTH, WU3MepUTENbHON U
. KOHTPONUPYHLLMX
BbIYMCIIUTENbBHOV TEXHUKM, WHPOPMALMOHHBIX 3auer
. MaTepuanos Ans
TEXHONOMWA NpPU peweHun TUNOBbLIX 3ajau B 334eTa
obnactu npodeccuoHanbHO AeATENbHOCTH,
CBA3aHHOW C 3aWMTON OKpyXalwen cpesbl W
obecneyennem 6e3onacHOCTU yenoseka
OMK-4: Cnoco6eH nNoHUMaTb NPUHLUMLI
KomnnekT
paboTbl CoBpeMeHHbIX WH(OPMALUOHHBIX
- KOHTPONUPYHLMX
TEeXHONOrMin U UCMonb3oBaTb UX ANA 3aver
° MaTepuanos Ans
peweHus 3ajay npofeccumoHanbHoi
3aveTta
AeATeNbHOCTH

2. Onucanue noxazamenei u Kpumepuee ouernueanusn Komnemenuuﬁ, onucanHue uwkKan
OUCHUBAHUA

OueHnBaeMble KoMneTeHUMM npeacTaBneHsl B pasgene «[llepeueHb  nmnaHUpyeMbix
pe3dynbTaTtoB o6yyeHus no AUMCUMNNAMHE, COOTHECEHHbIX C WHAMKATOpPaMU JAOCTUKEHUSA
KomMneTeHuun» pabouein nporpammsl AucuunnuHsl «llpuknagHoe nporpammHoe obecneuyeHue».

pu oueHuMBaHUM CHOPMMPOBAHHOCTU KOMMeTeHuWn no AucuunnuHe «llpuknagHoe
nporpammHoe obecneuyenue» ucnonb3yercs 100-6annbHaa wkana.

Kpurepuii Ouenka mo 100- Ouenka nmo
0aJUIBHOM IIKAJe | TPAAUIMOHHOM IIKaJjIe
CTyAeHT 0CBOMN MU3yyaeMmblil maTepuan, 25-100 3aumeno

BbINONMHSIET 3aAaHUA B COOTBETCTBUU C
WHANKATOpPaMu AOCTUXKEHUSA
KOMNeTeHUun, MOXeT AOonycKaTb
oTAenbHbie ownbKM.

CTYyAeHT He 0CBOMN OCHOBHOE 0-24 He 3aumeno
cojepxaHue U3yyeHHOro MaTepuana,
3ajaH1A B COOTBETCTBUM C
WHAMKATOpPaMU AOCTWXKEHMS KOMMeTeHUMi
He BbINOSMIHEHbl WNU BbINOMIHEHH HEBEPHO.

3. Tunoevie KOHmMpPOJIbHBIE 3A0AHUA UIU UHbIE MAMEPUATbl, HE0OX00uMble 011 OUEHKU YPOBHSA
00CMUMNCEHUA KOMNEMEHYUIL 8 COOMBEMCMEUU C UHOUKAMOpamu



1.Kelic 3a0ay4

KomneteHuusa MHAUKATOP AOCTMKEHUA KOMNETEHLUU
OnK-1 CnocobeH yunTbiBaTh coBpemeHHble | OMK-1.1 BuibupaeT uHPOpMaALMOHHLIE TEXHOMOT MUK
TEHAEHUMN PasBUTUA TEXHUKM M TEXHONMOrMA B | NMPU  peweHWM TUMOBbIX 3ajay B  obnacTtu
obnactu TexHoChepHoi 6e3onacHoCcTH, | NPOHECCUMOHANbHOW AeATEeNIbHOCTU
M3MEPUTENbHOW M BLIYUCIIUTENbHOW  TEXHUKM,
MHPOPMALIMOHHLIX TEXHONMOTW/ NpU peweHun TUMOBbIX
3ajay B obnactu npofeccmoHanbHoii
JeATenbHOCTU, CBA3AHHOW C 3aWMTON OKpyXalowen
cpeabl U obecneyeHnem 6e30MacHOCTM yenoBeka
ONK-4 CnocobeH noHuMaTb  npuHuunbl  paboTsl | OMK-4.1  JleMOHCTpUpPyeT  3HaHWe  MPUHLMNOB
COBpEMEHHbIX ~ MH(OPMALMOHHLIX  TEXHONMOTWA U | COBPEMEHHbIX MHHOPMALMOHHBIX TEXHOJOT Ui
ucnonb30BaTb Ux ans peweHus 3ajay | ONK-4.2 Ucnonb3yer COBpeMeHHble

npodieCCUOHANbHON AesATENbHOCTH

MHHOPMALMOHHbIE TEXHONOTMW AN peleHus 3ajay
npodieCCUOHANbHON AesATeNbHOCTH




OMK-1 CnocobeH yuuTbIBaTb COBPEMEHHbIE TEHAEHLMM PA3BUTUA TEXHUKU M TeXHONOrMii B obnactu
TexHochepHOid 6e30NacHOCTU, U3MEPUTENbHON U BbIYUC/IMTENBHON TEXHUKK, MHPOPMALMOHHbIX TEXHOMOTUiA
npu pelleHMn TMNOBLIX 3aaa4 B o6nactu npodeccMoHanbHOM AeATeNbHOCTH, CBA3AHHOM C 3alUUTOM
OKpy¥awlei cpeabl 1 obecneyeHnem 6e30NacHOCTH YeNoBeKa

OnK-1.1 BbibupaeT HPOPMALUOHHBLIE TEXHOAOTMK NMPY PELEHWW TUMOBLIX 33434 B 0bnactu
npodeccuoHaNbLHON AEATENBHOCTU
OMK-4 CnocobeH noHUMaTb NPUHLUMNBLI PaboTbl coBpemeHHbIX MHGOPMALMOHHBIX TEXHONOMUIA U
MCNOAb30BaTb MX ANA pelleHna 3a4a4 NpodecCMOHaIbHOW AeATeNbHOCTU

OnK-4.1 JeMoHCTPUPYET 3HAHME MPUHLMUMNOB COBPEMEHHbIX MHPOPMALMOHHbLIX TEXHONOIMMA

OlnK-4.2 Mcnonb3yer coBpemMmeHHble MHPOPMaLUMOHHbBIE TEXHONOTUM 1A PELWEHWA 33434
npodeccMoHaNbHON AEATENBHOCTU

3AJTIAYA 1 (OIIK-1.1, OIIK-4.1, OIIK-4.2)
Y4uTBIBas COBPEMEHHBIC TCHACHIINK Pa3BUTH TEXHUKHA M TEXHOJIOTHI B 00J1aCTH TEXHOC(HEPHOH
0e30MmacHOCTH, H3MEPHTEIBLHOH M BBIYHCINTEIBHON TEXHHKH, HH(POPMAIHOHHBIX TEXHOJIOTHH
pelnTe TUMOBYIO 3ajauy B 00nacTu npogecCHOHANBLHON NeATENbHOCTH, CBA3AHHON € 3alUTON
OKpYy Karowel cpenbl 1 odecreyeHreM 0€3011acHOCTH YEI0BEKa.
BeiOepHTe 1 MPpUMEHHTE HHPOPMAITHOHHYIO TEXHOJIOTHIO.
TpeOyetcst co3aate CTpYKTypy 0a3bpl JaHHBIX JUIS XpaHEHHS HMHOOpPMAllMH O pe3yibTaTax
MOHHUTOPHHIa BBIOpOCA BpEAHBIX BEIIECTB M COEJUHEHH B aTMocdepy Ha TEppUTOPUU
KOKCOXUMHYECKOTO MPEANPUATHS.
B cniHcok aHaJIM3HPYEeMBIX BBIOPOCOB BKITIOUEHBI: CEPOBOIOPO/I, CEPOYIIICPO.
Jlns perieHus 3anauu He0OXOTUMO CO3AaTh TaOIUITE! 0a3bl TAaHHBIX.
Tabnuua « MOHHTOPUHT )
Jama 3amepa | Bewgecmeo Pesynvmam 3amepa
23.12.2020 CepoBomopon | 0,01
23.12.2020 Cepoyrnepon | 0,05
24,12.2020 Ceposogopox | 0,004
24.12.2020 Cepoyrnepon | 0,07
Tabauua «CnpaBouHHK
Bewecmeo Hpeoenvno oonycmumasn
xonyenmpauusn (1K)
Ceposogopona | 0,008
Cepoyraepon | 0,03
VeraHoBUTD CBsI3L MesKAy TabauuaMu 0as3bl JaHHbIX.
BbISICHHTB, KaKO€ OTHOIIIEHHE BOZHHKIIO Mex 1y TabumnaMu «CripaBOYHUK» U «MOHUTOPUHT B
pe3ynbTare CBA3bIBaHUA TaOIuIIL.
[TocTponTs 3anpoc Ha BEIOOPKY JaHHBIX O BEIOpOCAX CEPOYTICPOa C YKa3aHHEM J1aThl 3aMepa,
pe3ynbTaTa 3amepa u [TJK.

3ATAYA 2 (OTIK-1.1, OTIK-4.1, OIIK-4.2)
B nay4Hoii 1abopaTopry MpOBOAAT MOAEIHPOBAHNE (PHINIESCKOTO MPOIIECCa, OMHCAHHOTO
(hOpPMYITBHEIM BEIPAKEHHEM

Jin(a3) - cos(x) — x

MuHUMaJIbHOE 3HAYEHHE apryMeHTa X paBHo 25.

MaxkcumaiibHOE 3HaYeHHe apryMeHTa X paBHoO 35.

[llar usmenenus aprymenTa x paseH 0,45.

3uauenus napamerpos a =10, b =3.

TpeOyercst BBLIUMCIUTL 3HAUEHHE BBIPAYKSHUS JUISI BCeX 3HAYCHHMH apryMeHTa, Y4UThIBas
COBPEMEHHBIC TEHICHLIMH pPAa3BUTUS TEXHUKM W TEXHONOTMH B OOJACTH TEXHOC(QEepHO
0e30MacHOCTH, H3MEPHUTEIIBHON W BBIYUCITUTEIBHON TEXHUKH, HHPOPMALMOHHBIX TEXHOJIOTHI B



obnactu mpodecCHOHATBHON JeATETLHOCTH, CBA3aHHOH C 3alIMTOM OKpYyXKaromied cpeabl H
obecrieyeHnem OE30TTACHOCTH YeIIOBEKa.

Ha skpane oroOpazxkars 3 3HaKa 1ocle 3asTOl 11 BRIPAXKEHUA M 2 3HAKA [10C]Ie 3aIATOH 1Is
aprymeHra.

YeMmy paBHBI MAKCUMAJIBEHOE U MHHUMAJIBHOE 3HAUCHHUS QYHKINH?

3AJIAYA 3 (OIIK-1.1, OIIK-4.1, OI1K-4.2)

YyuThIBas COBPEMEHHbBIE TEHJCHIIUHU PA3BUTHUS TEXHUKH M TEXHOJIOTHUH B 00J1acTH TeXHOChEpHOi
0e30acHOCTH, H3MEPHUTENILHONH M BBIMHCIUTEIHHON TEeXHHKH, HH(MOPMAMHOHHBIX TEXHOJIOTHH
pelmTe TUMOBYIO 3a/a4dy B 001acTH Mpo(ecCUOHATbHON AeATeNbHOCTH, CBSA3aHHOM € 3aIUTOM
OKpYyXKarolei cpesl 1 odecrnedeHneM 6e30MacHOCTH YeI0BeKa.

BeibepuTe u npumMeHUTE HHPOPMAITHOHHYIO TEXHOJIOTHIO.

Jlist mpoBeieHUst SKCHEePTU3bl SKOJIOTMYHOCTH CTPOUTEIbHLIX MAaTEPUAIOB, MOCTABISEMBIX IS
CTPOMTEJILCTBA JICTCKUX YUPEKICHUH, HEOOXOIUMO NMPOBECTH 00PadOTKY TaDJMYHBIX JTaHHBIX.

A B i D E

HaumeHoBanwe  Liena 3a eguiuyy Homwuectso Ha3gaHune
1 |ToBapa ToBapa e|MHUL, TOBapa JlaTa nocTaBru NOCTaBLLMKA
2 |KMprMY 15 300 000 20.09.2020 MN MeTpos
3 wupep 150 1000 15.09.2020 OAOQ "Kpoena"
4 |uement 250 185 20.09.2020 000 "BeTton"
5 |UEMEHT 270 70 30.09.2020 000 "BaToR"
6 |UemeHT 380 200 15.09.2020 OO0 "BeTon"
7 |onwda 40 120 17.09.2020 OO0 "OomcTpoi”
8 |KuMpney 13 100 GO0 02.09.2020 OO0 "Oomyc”
S |KMpnKY 14 70 000 25.09.2020 OO0 "Oomyc"
10 [KMpnEy 15 85 000 02.10.2020 OO0 "Oomyc"
11 |npogHacTu 185 150 000 15,09.2020 OO0 "Oomyc”
12 |cadpgMHr 1000 500 02.09.2020 OO0 "Cubupe"
13 |[nnuTHa 400 800 25.09.2020 OO0 "CTpoika"
14 nnuTea 380 1000 01.10.2020 4N Cvoopos

Tpebyercs crpynnupoBaTh TOBAPHI MO WX HAMMEHOBAHUIO W BOCIOJIB30BATHLCS CHEIUATLHBIM
MHCTPYMCHTAPUEM 3JIEKTPOHHBIX TAONHMIL 1715 TTOABEICHHA IIPOMEKYTOUHBIX UTOTOB MO KaKA0H
rpymne ToBapoB. HeoOX0onuMO y3HATh CyMMapHOE KOJIMYECTBO U CPEJHION LIEHY TOBapOB B
KaXX10# rpynre.

3AZTAYA 4 (OIIK-1.1, OTIK-4.1, OITK-4.2)
VuuThIBasA COBpeMEHHBIE TEHISHIIHU Pa3BUTHS TEXHUKU U TEXHONOTHI B 001acTi TeXHochepHoi
0e30MmacHOCTH, W3MEPUTENBHONW U BBIYMCIHUTENBHOW TEXHHKH, MWHOOPMAIMOHHBIX TEXHOJIOTHH
PELINTE THIIOBYIO 3aja4y B 001acTH NMpo(hecCHOHANIBHON AEATEIbHOCTH, CBA3@HHOM C 3alIUTOM
OKpysKatomei cpespl u odecrieycHueM 6C30MaCHOCTH YCIIOBEKA.
Beibepure u npumMeHnTe HHOOPMAITMOHHYIO TEXHOJIOTHIO.
Jns obecrnieuenns 6e30MacHOCTH MIAXTOMPOXOAHBIX paboT He0OX0aUMO 00padoTaTh JaHHBIE IO
JIECATH TapaMeTpaM OKPYKAOIICH Cpenbl, MPUBEACHHbBIC B TAOIHUIIE.

A B C D E

1 Mapamerp |AHBape |despans |mapt anpens

2 MapameTtp 1 5| 4 3 4
3 Napametp 2 5 4 5 5
4 NapameTp 3 4 4 4 4
5 Mapametp 4 3 4] 5 4
6 Napametp 5 3| 3 5 3
7 MapameTp 6 4 5 4 4
& Napamerp7 3| 3 3 3
9 MapameTtp 8 4 35 5 4
10 NapameTtp 9 3| 4 3 5|
11 Napametp 10 5| 5 5 5

T

Brina nmpoBeseHa olieHKa napaMeTpoB 3a 4 Mecsia no 5-0anibHOM mKane.
TpeOyeTcs:



HaHTH cpe/iHHii 6a/ul MO COBOKYITHOCTH MapamMeTpoB;
OTIPENCNTUTh MECALl C MAKCUMAIIBHBIM 3HaYE€HUEM CpefHero Oanna;
OTIPECNIUTh MapaMETP ¢ MMHUMAIIBHBIM CPEIHUM OaioM;

OTIpEnC/IMTE 3HAYCHHUE 6am1a, KOTOPOE€ Yall€ APYTrUX BCTPEYACTCAH B SHBAPE.

3AJIAYA 5 (OT1K-1.1, OTIK-4.1, OIlK-4.2)

YuuTBIBasi COBPEMEHHBIE TEHACHIIMM PAa3BUTHS TEXHUKH U TEXHOJIOTHUII B 001aCTH
TEXHOC(EPHOI 0e301aCHOCTH, U3MEPHUTEIILHOM M BBIYUCIIHTEIIBHOH TEXHUKH, MTHPOPMALIMOHHBIX
TEXHOJIOTHI pelIMTe TUIIOBYIO 3a/lauy B 00JIacTH NpodeccHOHaTbHON JIeATeNbHOCTH, CBA3aHHOM
C 3aIUTOIl OKpyKarolei cpeibl U obecriedeHneM 0e30MacHOCTH YeIoBeKa.

B pesynbkraTe 3KCnepTH3B MEKPOKIMMATA HA TEPPUTOPHHA MAIIMHOCTPOUTEIIBHOTO TIPEATIPUATHS
Gbl1a BBISIBICHA 3aKOHOMEPHOCTS, onucanHas dynximeii f(X) = cos(x)/(1+x?). Tpebyercs
noctpouth rpapuk GyHkiun mo 130 Toukam. ApryMeHT X u3Mensaercs ¢ marom 0,1 ot
HA4aJIbHOI0 3HAYCHHUsI, paBHOrO -27. Yemy paBHO 3Ha4YCHHE QYHKLHUH B 64-if TOYKE ¢ TOYHOCTHIO
4 3naka nocre 3anaToi?



3AJIAYA 6 (OIIK-1.1, OTIK-4.1, OI1K-4.2)

Cnenuanuer B obmactu TexHochepHoit Oe30MacHOCTH pelldin aRTOMATHIMPORATE pelieHHe
npoeccHOHaNTBHON 3a/1a4i, U3MEHSS BXOJHBIC 3HAYECHUS W MOJAEIUPYS TPEOyEeMBIN PE3yIbTaT.
Y4uThIBasg COBPEMEHHbLIC TEHACHLMH Pa3BUTHS TEXHUKHA H TEXHOJOTHH B 00J1aCTH TEXHOC(HEPHOI
0e30MacHOCTH, M3MEPUTEIBHOH M BBIYMCIIUTEIBHON TEXHMKHM, MH()OPMALMOHHBIX TEXHOJIOIUH
pELINTE THIIOBYIO 3aja4y B 0071acTH NMpO(ECCHOHATBHOM ACATEIPHOCTH, CBA3AHHOMN € 3alUTOMH
OKpyKalomei cpeabl W obecriedenreM O€30MacHOCTH YEIOBEKa, COCTaBbTE IMpOrpammy s
MIPUBEICHHON OJIOK-CXEMBI U BBISICHUTB ITPH KaKUX X, Y, BBIJIEJICHHBIE OJIOKH BBITIOJHSATCS POBHO
2 paza.

HAMATO

Beogx v, Z

Her

H+3 = y?

Xi=x+1]




3AJIAYA 7 (OIIK-1.1, OIIK-4.1, OIIK-4.2)

B oraene TexHocdepHOi 0€30MacHOCTH MNPOBOAAT ABTOMAaTHU3ALMIO PYTHHHBIX OINEPAIHii.
CrnyuaiiHO TOBpeIWIM TEKCT OAHOH 3 mnporpamm. Hcmonb3ys COBpEMEHHBIE TEHACHIIMH
pa3BUTHS TEXHUKU W TEXHOJIOTWi B 00mactu texHochepHoi 6e301acHOCTH, H3MEPUTENIbHOM U
BBIYMCITUTENILHON TeXHHKH, WH(OPMAIIMOHHBIX TEXHOJIOIHI BOCCTAHOBUTE TEKCT IPOrPAMMBI,
KOTOpasi MpOBEpsAET YHUCIA NPH BBOJAE, HCIOB3YA BIOKEHHBIC KOMaH/ElI BETBJICHHS. Pe3ymbrar

MPOBEPKH BBIBOJHTCS B BHJIE TEKCTa:
COTIUYHO TSt JauamnazoHa [75;100],
«XOPOIIO» JUISt Juaria3oHa [50;74],

«y/IOBJIETBOPUTEIbHO» JUIsl AuanazoHa [25;49). Keadpammuvie ckooxu eHympo [ ]| osnauaiom
BKIIOYeHUEe 2PAHUYHBIX 3HAYeHULl 8 OUANA30H.

Program pr2z;

var x : integer;

'BBEegNTe Uuncno X");

x):

-
-

‘ ‘(xl ‘751 ‘[x‘ |1DD}| ‘writeln('urnuuuo']
elsel ‘{I‘ |50]‘ kx‘ ‘74}| ‘writeln:'xupomu'}
elsel ‘ (x‘ | 25]‘ kx ‘ ‘ 49) | ‘ writeln{'yaoBneTBOpUTENbHO');

End.

4. ®aiin u/unu bT3 ¢ NOAHLIM KOMMNAEKMOM OUEHOYHbIX MAMepuanos npuaazaemcs.



