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IMosicauTenpHas 3alMCKa
K TIPOrpaMMe MOBBILICHHS KBaTU(QUKAIHH
«O6paboTKa ¥ MHTEPIIPETAINUS JAHHBIX MHOTOYaCTOTHOTO A1€PHO-MAaTHUTHOTO KapoTaxa
B CHJILHOM TIOJIE»

15 LIEJIb PEAJTIM3ALIVN ITPOT'PAMMBI

JlonoNHNTeNbHAs TpodeccHoHabHas o0pasoBareibHas IIPOrpamMMa MOBBIIICHISA
kBanupukanun «O6paboTKa M MHTEPIPETAls [JaHHBIX MHOTOYaCTOTHOTO SACPHO-
MATHHTHOTO KapoTaka B CHibHOM moie» (mamee — Ilporpamma) peanusyercs B
COOTBETCTBHH ¢ "MeTONHUECKAMM peKOMEHIAIMSMH II0 pPa3paboTke OCHOBHBIX
podeCCHOHATBHBIX o6pa3oBaTelIbHbIX TIpOTpamMmm 17§ IOTIOJIHATENBHBIX
npo(eCcCHOHANBHEIX TPOrPAMM € YYETOM COOTBETCTBYIONIMX —IPO(ECCHOHATBHEIX
cranmapToB" (yre. MunoGpuayku Poceum 22.01.2015 N JUI1/058H).

[TporpamMma pyKOBOICTBYeTCs nonokeHusiMu DesiepansHoro 3akona or 29.12.2012
Ne 273-®3 «O6 obpasopanuu B Poccuiickoit ®enepanum» u ITpukaza MuHoOpHayKu
Poccuu ot 01.07.2013 Ne 499 «06 yreepxnenun llopsanaka opraHmzandu U
OCYyIIIeCTBIEHU o0Opa3oBaTenbHOM JIEATSIIEHOCTH 1o JIOTIOTHATETHHBIM
mpodheCcCHOHANBHBIM IIPOrPaMMaM.

Cofeprxarne TIPOrpaMMBbl YIUTEIBaeT TpeOoBaHus MPOMECCHMOHANBHOI0 CTaHIapTa
Crienmamuct mo o6paboTke ¥ HHTEPIPETANNA CKBAKHHHBIX reo(H3NIecKuX NaHHBIX (B
pedrerazosoii otpacnu) — [IC 19.044.

IIporpamMma pa3paboTaHa B IEJSIX OCYIIECTBIEHHS EIMHOH IOCYIapCTBEHHOM
[MOMUTAKY B OONACTH IOBBLIIEHHS KBaTH(GUKAIMKM PYyKOBOLUTEIEH, HIDKEHEPOB WU
CIELHATHCTOB (flafiee — CIEIHANTUCTOR) 3aHUMAOIHIXCA 00paboTKON M MHTEpIpeTalnei
MON[y9eHHEIX B NPOLECCe CKBAKUHHBIX TIe0(QH3MIECKHX MCCIEIOBAHUNA aHHbIX,
HeOBXOMUMBIX IS yHIpaBleHrs OypoBbIMH paGOTaAMH 1 PeKHUMaMu 100BIMH HEPTH, rasa u
ra30BOro KOHIEHcaTa MJIs IOJNyUYEHHS WMH TEOPETHUECKMX U IIPAKTHYECKMX 3HAHWW B
CBS3W C TOBBIIEHWEM TpeOOBaHMI K YPOBHIO KBaTHGHKAIMH H HEOOXOIMMOCTHIO
OCBOCHHS COBPEMEHHBIX METONOB pelleHHs] MPOo(EecCHOHANbHLIX 3alad B 00iacTw
reoU3UYECKOro W IEeTPOOU3UUECKOro OOecmedYeHHs IPUHATHS —pelleHMd Ipu
3aKaHYMBAaHHWY CKBaXHWH U TuranupoBanuu 1 PP.

ITens IIporpaMMel — MONYYEeHHe TEOPETUHUECKMX 3HAHUH B 00nactu 0OpaboTKH u
WHTEpPIpPETAllMM JAHHBIX WHIVBH/yalbHBIX CKBOKHHHBIX TEOMU3UISCKUX METOJIOB,
MOJIy4eHHEIX B He(Tera3oBBIX CKBKHWHAX METOJOM MHOIOYaCTOTHOTO  S/€pHO-
MArHHTHOTO KapoTaXa B CHibHOM mose. OTpaboTka MpaKTHHIeCKHX HABBIKOB pabOThHI B
nporpaMMHo-MeTomdeckom  komrmekce  «OIITHMMYC:Hurepnperatop»  (matee
«OnTEMYC» ), BKJIIO4as 00II1e U CIIeNHAIU3UPOBAHHBIE MOJTYJIH.

Kareropusi CIylIaTesei: CITEIHANNCTbl, MEKEHEPEl W PYKOBOIHUTENIH, UMEIOIIHe
npoduIEHOe 06pa30BaHue MO CHELHATLHOCTH TeONOrHs, reopusnKa, METPOPU3HKA UK
paspaboTka HeTEerasoBBIX MECTOPOXKIEHHH, 1O POAY CBOSH JIEATENBHOCTH
3aHUAMAIONIHecsT HHAMBUAYANbHOM W  KOMIUIEKCHOH  00paboTKOW — CKBaXKMHHBIX
reodU3UUECKHX JAHHBIX, OTBETCTBEHHBIE 33 MOJATOTOBKY H ofecmeueHue pabor mo
uaTepuperanuu ganubx [MC ¢ ncnonkzoarnem IBM.




TpeboBannst K oOywaromuMmes: IMIa, WMeIOIE CpeiHee PO ECCHOHANBHOE H
(nm) BbicwIee 06pasoBaHue; a TAKKe JHIA, TOMyYalOIIie CpeaHee IpoQeccHOHANILHOE U
(umm) BeICIIEE 06pa3OBaHME.

CrpykTypHOe  moZpasieneHme, pealusylomee mnporpamMmy:  CTpyKTypHOE
noapasaenenue - Yuebusiii neatp 000 «CKUID».

BrijaBaeMBlil JOKyMEHT: Y 10CTOBEPEHHE O TOBBIIEHHH KBATA(DHKAIIH.

II. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHS TIPOT' PAMMbI

Cnymarenn, ycnmemso 3apepmmBime o0ydenwe 1o IIporpamme, MOTYT
HENIOCPE/ICTBEHHO:  y4acTBOBaTb B  MIAHMPOBaHMH pabOT M OCYINECTBISATH
IPOM3BOJCTBEHHBIH KOHTPOIb 38 KAYeCTBOM IEPBUYHBIX JAHHEIX, IPOBOMUTE ITEPBUYHOE
PENaKTUPOBAaHHC KapOTAXHBIX [aHHBIX, BKIIIOYAas BBIIOJHEHHE PEIpPOIECCHHTa,
IIOATOTOBKH TaOIHIl JKCHEPHMEHTOB, YBS3KH M 00pabOTKHM JAaHHBIX, OCYIIECTBIATH
PacyeTHEIE M aHATUTHIECKHUE QYHKIMH C IPOMEXYTOTHON U (GUHATBHON UHTEpIpeTaIHei
JaHHBIX U IIPEICTABICHHEM PE3YIbTHPYIOIINX OTUETOB.

Cdepa npumenenuss caymaTelsMH OOJYYeHHBLIX NPodeCcCHOHATLHBIX
KOMIIETEHIHI, YMEHHH B SHAHUII:

e Pabora ¢ ganaeivu IYC B ITIMK «OIITUMY Cy;

® paboTra C JAHHBIMM SIEPHO-MArHUTHOLO KapoTaxa, MOMyYeHHBIMH IIpH
HCCTIEN0OBAHUH OYPSILIMXCS CKBaXXHH BCEX KATErOPHil;

® TPOBEIECHUE SKCIIEPTU3EI HCXOOHBIX U PE3YIbTHPYIOMMX JAHHBIX;

® OCYLIECTBIICHHE KOHTPOIA 34 COOMIONEHNEM TEXHONOIMH BHINIOJIHEHHIS KapoTaxa
CKBa)XWHEL,

® COCTaBJICHHE  YCTAaHOBJIIEHHOM OTYETHOCTH O BEmONHenun I[IUC ¢
HCIIOIB30BAHHEM sI/IEPHO-MAarHUTHOTO KapoTtaxa (JIMK).

® PCIICHHWC MPUKIANHBIX IIETPOQUIUUECKHX 3a7ad, TaKuX Kak OIlpeeliCHHe
CTPYKTYPbl IOPOBOTO TIPOCTPEHCTBA, (QUIBTPAMOHHO-eMKOCTHBIX CBOMCTB (0OImas
IIOPHUCTOCTD, 3()(PEKTHBHAS IOPHCTOCTh, OOBEM CBS3AHHOTO W MOJBIIKHOTO (IIOU/A,
OLICHKa BOIBI IJIMH H IIPOHHMIIAEMOCTH), COCTaBAa M CBOHCTB (IIOMIZOB HAa OCHOBE
00pabOTKH JaHHBIX CUTHAJIOB CIIMH-3XO0 U UX PETAaKCAMOHHbIX XapaKTePHCTHK.

®opma 00ydeHHs: OYHas, OYHO-3a04HAas, 3209HAsI C IPUMCHEHHEM JUCTAHIIMOHHEBIX
TEXHOJIOTHH, SJIeKTPOHHOE 00yUYeHME.

Cpox obyuenus: 45 aynuTopHBIX daca (6 pabounx aHeH).

Pexum 3ansaTuii: He 6os1ee 8 4acoB B IeHb

(V5]




«O6paboTKa U MHTEPIIPETaIlHsl JaHHBIX KPOCC-IUIIOIBHOTO aKyCTHYECKOTO KapoTaxay

1. COAEPKAHUE ITPOI'PAMMBI

YUYEBHBIN ITJIAH
HpOI‘paMMbI TTOBBIIIICHH S KBa.TIH(bI/IKaHIfIH

Ne i/ HawnmenoBaHre MOIyJeH iy
JacoB
Mopyns 1 | Pabora ¢ IIMK «OnrumMyc:MuTepoperaTopy 12
gl VYcranoBKa mporpamMMBbl 1
1.2 Ilanenu ynpaBiieHus 1
1.3 Pa6ota ¢ miaHmeTom 3
1.4 HMMnopT/3KCIIopT TaHHBIX 1
1.5 Ipocteie 00padoTkH (PopMyiia, QUIETP CKOIB3SIIETO )
CpeJIHero M Ip.)
1.6 HacTtpoiika 06paboToK 1
1.7 ITpocMOTp THCTOIPAMM M KPOCC-TIITIOTOB 1
1.8 [TpocMOTp IByMEPHBIX 0OBEKTOB (BOIHOBBIX KAPTHH, 5
kapt qubdy3nn 1 mp.)
Monyns 2 | O630p MeTOa K almaparypsl 6
2.1 TeopeTudeckrie OCHOBBI METO/A ANEPHO-MAarHUTHOIO 4
KapoTaXa B CUJILHOM I10JIe
2.2 Ocobennocty anmnapaTypbl MHOrouactoTHoro MK 1
2.3 Brimonaenue xkamubposku AMK 1
Moayns 3 | IIpeno6padotka KapCap SAK 4
3.1 Onpepnenenre pexxuma paboTel mpubopa 1
3.2 ITapameTtpsl 00padoTkn ganHbx MK 1
3.3 Penponeccunr qaHHex SAK, uMnopt KaimdpoBoK 1
3.4 Koppexkiiusi CbIpbIX JaHHBIX 1
Monyins 4 | bazoBas obpaborka magaex AMK 9
4.1 KonTtpons KauecTsa 1
4.2 O6paboTka JaHHbX Beex skcneprMeHToB MK 1
4.3 KoMOuaMpOBaHre TaHHBIX 9X0-CUTHATOB (KOMIIO3HT) 1
4.4 [TocTpoeHne KoMmo3uTHBIX 12 criekTpos 3
4.5 O0peHEeHNE CIIEKTPOB 1
4.6 Paznenenue mop 1o pasMepam, pacdeT pa3IHuIHbIX 1
THITOB TTIOPUCTOCTH
4.7 PacdeT nmpoHHIIAeMOCTH 1
Moayns 5 | Pacumpennas obpaboranusix ganaex AMK 3
el Hupepcus D-T2, nocTpoenue Kapr 1,5
5.2 Amnamus xapt D-T2 2
3.3 IToctpoenue kapt R-T2 1,5
54 Amnamus xapt R-T2 2
5.5 dopmupoBanue GUHAIBHON OTYETHOCTH 2
Monayns 6 | KoHcynbTalus ¢ IpenoaaBaTeieM 4
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Monyib 7 | itorosas aTTecTanis (TecTHpOBaHHUE) 2
HUTOI'O 45
Beer | B toM uncine
Ne i/mt Haumernosauue Momynei i | oo SCiIMET
Jaco | Jlexumii TeJIbHas KOHTPOJIA
B pabora
Moguyns | Pabora ¢ [IMK Tpgsenia
: 12 3 9 COOTBETCTBHA
1 «Onmamyc:MuTepnperarop» it
1.1 | YcTraHOBKA IPOrpaMMel 1
1.2 |Tlanenmw ynpaBieHus 1
1.3 |Pabota ¢ miaHieToM 3
1.4 | mnopt/skcmopT gaHHbIX 1
1.5  |IIpocTeie 0OpaboTky (hopmyna,
(GHIBTP CKONB3SIIEr0 CPENHETO U | 2
mp.) 25% 75%
1.6 |Hacrpoiixa o6paborox 1
1.7 | IIpocMOTp rucTorpaMm u Kpoce- 1
IJIOTOB
1.8 |IIpocMoTp AByMEpHBIX OOBEKTOB
(BOJTHOBBIX KapTHH, KapT 2
nuddy3uu u p.)
Mogym, 0O630p MeTo/a U anmaparyphl 6 6 0 ol
| Teoperuueckue OCHOBEI METOA
AJIEPHO-MAarHUTHOT'O KapOTaXKa B 4 |1100%
CHJIBHOM TI0JIE
2.2 OcobeHHoCTH anmaparypsl
1 | 100%
MHoroyactotaoro AMK
2.3 |Breimonnenne kanubposku MK 1 100%
Mo,l?:’[yﬂb Ipenobpaborka KapCap SSIK . 5 : e
pe3yJibTaTa
3.1 |Onpenenenue pexuma pabOTEI |
npudopa
3.2 |IlapameTpsl 00pabOTKM NAHHBIX ]
AMK 50% 50%
3.3 Penponeccunr manuex 55K, 1
HUMIIOPT KaTHOPOBOK
3.4 | Koppekims CBIpBIX JaHHBIX 1
Monyie | basosast 06paboTka JaHHBIX 9 | 8 00135:::31‘;;
4 SAMK pe3yibTaTa
4.1 | KoHTponb KadecTBa 1
4.2 | O0OpaboTka HaHHEIX BCEX 1 10% | 90%
sxcnepuMenToB AMK




43 |KomOuHHpOBaHWE OAHHBIX 3XO0- 1
CUTHAJIOB (KOMIIO3HT)
4.4  |IlocTpoeHre KOMIO3UTHBIX 12 3
CIIEKTPOB
4.5 | OOpeauHeHNE CIIEKTPOB 1
4.6 |PazjeneHue mop 1o pasmMepam,
pacyer pazI4YHbIX THIIOB 1
TOPHUCTOCTH
4.7 PacueT npoHUIIAEMOCTH 1}
Mopmyns | Paciimpernas o6paborka : Iiposepka
5 e 8 2 6 | COOTBETCTBHS
pesysbTaTa
5.1 |HmBepcusa D-T2, mocTpoenue 15
KapT
5.2 | Amamus kapt D-T2 2
5.3 |Ilocrpoenne kapt R-T2 L3 | 25% 75%
54 | Amamms kapt R-12 2
5.5 | ®opmMupoBaHue GUHAIEHOM ’
OTYETHOCTH
Monayns | Korcynsranus CHi
6 MpernoiaBareiieM
Monayns | UTorosas arrecTanys :
2 DK3aMeH
i (TecTrpoBaHme)
HUTOI'O| 45 14 25
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410047, r. Capatos, yn. 4-a = i
P KIM: 645201001 support@skilco.ru

COJIEPXKAHUE YUEBHBIX TUCHUILIMH
[POTrPaMMBI TIOBBIIIEHISI KBATH(DUKAMHA
«O6paboTka U HHTEPIPETAINS JaHHBIX MHOI09aCTOTHOTO AAE€PHO-MarHUTHOTO
KapoTaXka B CHIIBHOM I10JIE»

CK1n

Hupekc HarmeHoBaHHe JMCIMILIMH
1 )
Mogynel. |Pab6ora ¢ IIMK «OIITHUMY Cc:HMaTeprnperarop»
) o OcHoBHBIC TPeOOBaHHS 11O yCTAHOBKE IIPOIrPaAMMHO-

METOIHYECKOro KoMiuiekca “Ontumyc”.
o TpeboBanus k I1K.

o Tpeboranus x OC.

o YCTaHOBKa MPOrpaMMHO-METOINYECKOTo KoMiiekca “OnTuMyc”.
o VYcraHoBKa M 0OHOBIIEHHE IPUOOPOB.

1.2 OcHoBHBIE BO3MOKHOCTH “Menemxkepa 3amuceir” [IMK “Ontumyc» u
TmaHeneH ynpaBlieHus.

1.3 o Cosmanwue MIaHIIeTa.

o CoxpaneHue mabnoHa IIaHIIETA.
o 3arpyska maGJI0HA IUIAHINIETA,

o DKCHOPT MIIAHIIETA.

Pabora ¢ Tpekamu Ha ruraniiete. JInHelika Ha nnaHmeTe. PaboTa ¢
kpuBoid. Ctparurpadus (noruiactoBsie HHeTpBaIBL). Padora co
CIIeKTpaMH, paboTta ¢ MaccuBamMu. KOHCTPYKIWSL CKBaKHHEI M 3aTUBKU.

1.4 HoctynHeie GpopmaTsl paboThl ¢ JaHHBIMU IIPH UMIIoOpTe. JlocTymHbIE
dopmatsl a3xcnopra. OcoOEHHOCTH 3KCIOPTa/MMIIOPTA JIAHHBIX.
1.5 Jlob6aBneHue HOBOM 006paboTku. O3HaKoMIIeHHE ¢ HADOPOM

IocTynmHBIX 00paborok. O6muit 0630p BXOJHEIX M PE3yIbTHPYIOLIMX
paHHBIX. OcobeHHOCTH HHTep(eiica.

1.6 Pabora ¢ nepeBom obpadorok. Hactpoiika obpaboTok: pabora ¢
MaccuBaMu 00paboTok u nepesom 3amnuceil. Dopmuponanne Workflow
ITyTeM HaIlOJIHEHUs cTeka 00paboToK.

1.7 CrarucTuyeckrie METOIBI aHaTH3a reo@u3ndeckoit HHGOPMaIIUH.
[TocTpoeHue AuarpaMm M rHCTOIPAMM 110 Pa3HbIM THUIIAM JaHHBIX.
Wntepdeiic MoayaeH.

1.8 IIpocMOTp IByMEpHBIX 0OOBEKTOB (BOJHOBBIX KapTHH, KapT Aubdy3un
1 11p.) Bo3MOXXHOCTH 1O BU3yanu3alluy JaHHEIX, IPUMEPHI
TIPUMEHEHHSI.




B pesysipTaTe ocBoeHMs TeM U3 MOYJIS 1 CIYIIATEND IOJDKEH 3HATE M YMETh:
Pabotatk ¢  OCHOBHBIMH  THNAMHM  KApOT@XHBIX  maHHEIX B [IMK
«Ontumyc:unrepnperaTopy. OLEHHBATE KA9ECTBO W YMETh IPOBOJUTH TPOCTHIE

onepanru ¢ UCXOOHBIMH JaHHBIMH. HpGJICTaB.HﬁTB PE3YILTATH B PA3JIMYHBIX BHIAX B
TOM UHCIIE H Ha I‘BO(})I/IBHIIGCKOM IJIaHIIIeTE.

Mopnyne2 | O630p METOA U alapaTypel

2.1 o Yo Takoe SIepHO-MarHUTHBIM KapoTax

o @usmyeckue ocHOBH SIMK — siiepHO-MarduTHEIN PE30HAHC
o SIIepHbIN U 3JeKTPOHHBIA MarHETH3M

o Hcropus pa3sBuTHS A0epHO-MarHATHOIO KapoTaxa

o IlpeneccroHHOE BpallleHUE U BPEMS peNaKcaliu

o CPMG nukn

o HHBepcus jaHHBIX

o Jubdysvs B HEOTHOPOIHBIX ITONLX

o SMK cBolicTBa B pa3NU4IHBIX QIOHIAX

o BosmoxnocTH SAMK npu onenke ®EC

2.2 ITapametper annapatypsl KapCap SSK. Texuuueckue orpandueHHs H
BO3MOKHOCTH. COIlOCTaBNEHHUE ¢ aHaTOraMu. PerucTpupyemeie
JaHHBIC ¥ HACTPOHKA MCXOAHBIX TapamMeTpoR. [IpoBepka u
KaIMOpoOBKa anmmapaTypel.

25 Brinonuenue kamu6posku AMK

o Ilojabop pe3oHaHCHBIX YacTOT

o HaxoxneHnue pe3oHaHCHOTO UMITYJIBCA

o Haxoxnenue Macmrabupyroiero kosdhhunuesTa

B pesyipTare 0CBOSHMS TEMBI H3 MOYJIS 2 CAYIIATENb JOJDKEH 3HATE:
Teopuro A1epHO-MarHUTHOTO KapoTaxka, BIageTh OOIIUM IIpeicTaBlIeHrHeM 00
o01eH cTpyKType popMaToB naHHBIX. [[ToOHUMATE IPUHIMIIEI PETCHCTPALUHN CIIUH-3XO
CUTHAJIOB, (PUIILTPALIMK, HOPMATH3ALHH, CYMMHPOBaHU U IIp. 3HATh
KOHCTpYKTHBHBIE 0coOennocT KapCap 55K, nogxonsl K paboTe ¢ TaHHBIMH,
IOy Y€HHEIMU STHM IIPAOOPOB, €ro OTIMYHA OT NPYTUX, IPECTABICHHBIX HA PHIHKE
pruOOpPOB. YMETh OLICHUBATH KAYECTBO BBIIOIHEHHOM KAJIMOPOBKH.

Monyns 3 |IIpeno6pabotka KapCap 55K

3.1 Onpenenenue pexxuMoB paboTel mpubopa

o Orxmuk SAMK st pa3nudHEIX pa3pe3oB U GIonIoB
pasiIMYHbIA, 10 Hadana paboTel mpudopom SIMK
HEOOXOAMMO ONPEACITUTE PEKUM paboThI

o Kaxk npaBuno pexxuM paboTs! pubopa yKa3bIBarOT
crnenuanucTsl KHIT. Ilpu sTom cymmecTByeT psin
CTaHJAAapPTHBIX PEXKUMOB, TAKHUX KaK ISl PEXKHUM IS JIETKOM
HeTH, BI3KOH He()TH, rasa, psjl CHeHHUATH3UPOBAHHEIX
PEXUMOB, KOTOPBIE pa3pabaThIBAIOTCS KAK IPABUIO IO
OIIPENENEHHBIE [€0JOTUYECKHUE YCIOBHUS




Fed

[TapameTpsl 06padoTkH HaHHEIX SIMK:
o BiusHape THIA pa3pesa Ha OTCEYKH
o YacToTa KaITMOPOBOYHOr0 UMITYJIECA
o TIlapamerps! B ypaBHenuu Koarca
o TlapaMeTpsl ycpeHEHWUs TS TIOBBIICHYS CHTHAJ/IITyM
o IlapameTpbl TeMIIEpaTypPHON KOPPEKLIAH

33

Penpoueccunr qaaasix SAK, MIopr karuOpoBok

3.4

Koppekiusi ChIpbIX JaHHBIX

B pesyabTaTte 0CBOESHMS TEMBI U3 MOIYJISA 3 cayuiareib JOJKEH 3HaTh U YMETh:

CaMOCTOATENBHO OCYIIECTRIISTE MOATOTOBKY K 3allUCH B CKBAXKHUHE U MTOATOTOBKY
sanmcanHblx aanabix KapCap 55K mis nocnemyromieil 06paboTku. YYuThIBas
BO3MOHBIE HAPYIIIEHUS B IAHHBIX BOCCTAHABIIUBATE MX, MOBBIIIATH COOTHOIICHUES

CHUTHAI/IITY M.
Monyns 4 |Basosas o6pabotka manusx AMK
4.1 KonTtpons xagecTBa
IToaxo16l, TPUMEHsIEMbIe K BTOPHYHOMH OLIEHKE KaYeCTBa IIPH MPUEMKE
marepuanos MK B KHI1
o Ormenka quana3oHOB U3MEHEeHH napameTpa J00pOTHOCTH
Q
o RINGING
o A RINGING
o NOIZE
o DELTA u mp.
4.2 O6paborka mauHBIX BeeX akcrnepumenTor SIMK (ocHOBHBIE 00paboTKU
H UX HACTPOMKH)
o IlpocMoTp TaOMHLIBI IKCIIEPUMEHTOB
o PemakTop maHHBIX BCEX IKCIEPHUMEHTOB
4.3 KoM6uHupOBaHKe TaHHBIX 3X0-CUTHAIOB (KOMITO3HT)
o Monyne «KombunupoBanve panHbix KapCap SK» -
KOMOHMHHMpPOBAHWE JAaHHBIX BCEX OSKCIIEPUMEHTOB B
COOTBETCTBHH C HX THIIOM
4.4 [TocTpoeHre KOMIO3UTHBIX T2 CIIEKTPOB
o Ilonyyenue T2 pacnpenenenudt mno mpaHEeM MK
(OTHETBHBIX SKCIIEPUMEHTOB/KOMOMHUPOBAHHBIX JIAHHBIX )
4.5 ObbenuHeHue CeKTPOB
o OOwpenwHEHHE CIEKTPOB PA3HBIX THIIOB JUIS ITOXYYEHHA
IIOJIHOT'O CIEKTpa
4.6 Paznenenue mop mo pasmepam, pacyeT pasiiM4HbIX TUIIOB IIOPHCTOCTH

o Pacger o0OIel MOPUCTOCTH, YACTHYHOW ITOPUCTOCTH H
IIOPHUCTOCTH, COOTBETCTBYIOIIEH pa3nuyuHbIM 3HadeHuaM T2
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4.7 Pacyer npunuIlaemMmoctu
B pesynbTare 0ocBOGHUS TEMBI M3 MOAYJIS 4 CIYIIATENH NOIDKEH 3HATH M YMETh:

CamocTosiTensHO ocyniecTBIATh Ga30ByH0 06paGOTKY JiaHHBIE SIEPHO-MACHHTHOTO
KapoTaXka, Imoiy4eHnsle npudopoM 5K ¢ ucrnonp3oBanmeM criequamTn3upOBAHHBIX
Momyme#  obpaGotku IIMK  «Ontumyc:uHTepnperatop». Ilomydats  Bce
HEOOXONMMbIE — pE3yNbTHPYIOIIME  JaHHBIE JUIS  OIEHKH MOPHUCTOCTH |
IIPOHHUIAEMOCTH.
Mojyns 5 |Pacmmpennas o6pabotka manasix SMK

Sl Husepcusi D-T2, mocTpoeHne kapT

2.2 Ananus kapt D-T2

5.3 Iloctpoenne kapT R-T2

5.4 Ananmn3 kapt R-T2

3.5 PopMupoBaHHE QUHANBHON OTYETHOCTH

B pesysnpTaTe OCBOSHUS TEMBI M3 MOIYJIS 5 CAyIaTeNs JOMKEH 3HATh H YMETh:

Pemats crieruuyeckre reooro-TeXHoI0THIECK e 3a1a4H, CTOSIIHE epe]]
metonom SAMK — vHTepnpeTHpoBaTh M aHATM3UPOBATE PE3YIBTATHI KAPOTAXKA C
LENBI0 OLICHKH XapaKTepa HACHIIEHUS U BIMAHAS (IIOUII0B HA OLIEHKH TIOPHCTOCTH.
DopmupoBaTh GUHAIBHYIO OTYETHOCTD s 3aKA3YUKA.
Monayne 6 | KoHCyImsTHpOBaHHKE C IPENOABATENIEM
Mopyne 7 |Hrorosas arrectanus (9k3aMeH) B popme cobecenosanus (ompoca) o
MIPONAEHHBLIM TEMaM

IV. OPTAHU3AIIUOHHO-NTEJATOTHYECKHE YCJIOBUSA

Ipouecc oOydyenns npegycMaTpuBaeT TeopeTudeckoe obydenne B 000 «CKUII»
mo anpecy: ropox Caparo, yi. 4-1 OxonbHas, 3nanue 15A, odpuc 3. O6mas mwiomas
y4ebHoro kmacca cocraBiuser 38,0 kB.M. Y4eOHBIM Kiacc 00OpyJOBaH CTONAMHM A
YYE€HHUKOB B KOIIMYECTBE 7 IITYK U CTYNbSIMH B KONHYECTBE 12 MITYK, OMHAM CTOJIOM IS
NpeTiojiaBatelis ¥ OJJHKM KPEeCJIOoM I Ipernojasareins. s JeMOHCTPAIUH JIEKIMOHHOTO
Marepualia HCIONB3YeTCs: MArHMTHO-MapKepHas IOCKa, HACTOJNBHBIE KOMITBIOTEPHI B
KOJIMYECTBE 5 IITYK, IPUHTEP JIa3epHBIN, TUIAKATHI TI0 OKA3aHUIO TTEPBOM TOMOIIH.

Peanmuzanus mporpamMmbl JOIDKHAa ODECHEYMBATHCS NENArOrMYeCKUME KaIpaMH,
UMEIOMUMHU CpefHee NpodecCHOHANbHOE MM BHICIIee 00pa3oBaHHE, COOTBETCTBYIOIIEE
OpoQuir0  TpENnofaBaeMoil  JUCHUIIMHBL  (Monynst). IlpenomaBaTenu mosydaror
JOIOJHHATENFHOE TpodeccCHOHANbHOE 00pa3oBaHWe I[0 POrpaMMaM IIOBBIIIEHUS
KBaNMA(UKALHK B 00J1ACTH NTeJarorMyeckKux 3HaHui He pexe 1 pasa B 3 roga.

V. ®OPMBI ATTECTAIIMU U OUEHOYHBIE MATEPHAJIBI

[lpy peanuzanuu [OaHHOTO MaTepHalda KypCOB IIOBBIIIEHHS KBAIU(MUKALUA
IIpely CMaTpHBalOTCs CIIEYIOUINE BUIBI CAMOCTOSATEIBHON pabOoTHI CIyIIaTelei:

-pabora ¢ y4eOHO-MeTOIUIECKAMH ITOCOOUSIMHU (KOHCIIEKTOM JIEKIIHA);

- pabora ¢  PEKOMEHJOBAHHOH  JHUTEPaTypol,  HOPMATHBHO-IPABOBEIMH
TOKYMEHTaMH, JIOKyMEHTaMH aJMHHUCTPATUBHON U CYIeOHOH NpaKTHKY;

- pabora Ha OQUIMATPHOM HHTEPHET-TIOpTajlle [PaBoBOM  HHDOPMAIUU
(http://pravo.gov.ru),

- IOATOTOBKA K UTOTOBOM aTTecTalliH.

OueHka kadecTBa oOcCBOeHHMsI IlporpaMMbl ciymiareinsMd BKJIOYAaeT TeKyIIUi

4




KOHTPOJIb YCTIEBAEMOCTH, HTOTOBYIO aTTECTALINTO.

Texylmii KOHTPOIIb OCYLIECTBIIETCA B X0l 00y4eH s, OH MO3BOJLIET ONpPEASIUTh
ypOBeHb OCBOGHHS ClyllaTeleM OT/JeNbHBIX IOHATUN yueOHOTO MaTepuana u
CKOPPEKTHUPOBATE NalbHejillee W3yyeHre MUCIUILIMHGL TeKyImi KOHTPOJIb ITPOBOIUTCS
110 VHWUIMATHBE IIPENOJABaTeNii W MPEICTaBIAeT COOOH OIpOC, €C/IH TMPEeayCMOTPCHO -
TECCTHPOBAHHE.

Utoropasl arTecTalus IPOBOJUTCS [0 OKOHYAHMM Kypca TMpPaKTHYCCKOro u
TeopeTHdeckoro oOyd4eHms B (opme cobecenosanus (ompoca) 9K3aMEHAIOHHOH
KOMHCCHEH, cocTaB KOTOpOii onpenensiercs u yreepxxaaerca OO0 "CKAJT".

K WTOroBoil arrecraluy MOMYCKAIOTCS CJIyHIaTely, YCIEIIHO 3aBepIlWBIINE
ocBoeHue [IporpamMmel.

Pe3ynbTaThl UTOTOBOM arTecTalmy o(opMifiorcs nporokonoM. Ilo pesynsraram
MTOTOBOM aTTeCTAlMH BBIAAETCS YAOCTOBEPEHHE O TIOBBIIICHWM KBAIH(QUKAIHMK
yCTaHOBJICHHOTO 00pasLa.

MunuBHIYyaIbHBI yUeT pe3yIbTaTOB OCBOEHMS 00ydYaromUMUC 00pa3oBaTeIbHbIX
IporpaMM, a TaKkKe XpaHeHHe B apxuBax HHOpOpManuKM 00 JTHX pe3yibTarax
ocymectBisiores OO0 "CKIJI", Ha OyMaKHBIX U (MIH) SJIEKTPOHHBEIX HOCHUTEIX.




JIK3ameH Mo MoayJiro 2 kypea «Teoperndeckune ocHoBbl IMK»

OK3aMeH IIpOBOOWTCA B BHAEC TeCTa (C MUHMMANBHBEIM TIPOXONHBIM KOJIMYECTBOM
IIpaBUIILHBI OTBETOB 75%):

OO nara

IIpoBepounblii TECT:

1

JI151 9eTo UCIONB3YETCsl AaHTEHHA, PACIIONOKEHHAS BOKPYT MATHUTA B npubdopax AMK?

o Jlng u3smeperus obmel nopucTocTr

o Jlns u3MepeHus CIajia «IX0» CHTHANA OT HOJSIPU30BAHHEIX IIPOTOHOB SiZIEp BOJOPOIA,
BCTYIHBIIHUX B PE30HAHC C TOJEM IIOCTOSTHHOTO MarHHUTa

o Jlns M3MepeHHs aMITATY 6] OTPAXXEHHOTO SJIEKTPOMATHHTHOIO CHTHANA, BOSHHKAIOIIETO B
HOPOJIe IO NEHCTBHEM NOCTOSHHOTO MATHHTA

Yo6epure mummee. Mamepenns SIMK naror creayomyo HHOOPMAIMIO 00 H3yIaeMoM 0OBLEKTE:

O xommuecTBe Qmouna B mopojie

O cpoiicTrax Qmouna

O pasmepax IIycTOT, COAEp,AITMX STH (IFOUIEI
O pacnpejieIeHHH IyCTOT B IIPOCTPAHCTBE

g O Q@

LlogeMy MBI MOJKEM IEPECUMTHIBATE AMIIIMTYAY «9X0%» CUTHAIA HEIOCPENCTREHHO B IOPHCTOCTE?

o Iloromy uto Ha curran SIMK okassiRaeTr BIUsIHEE TONBKO BIIIOHT

o [loromy uro npubop oTKamMOpoBaH B BOZIE, 3 BOXOPOIHEIH HHIEKC OONBIIMHCTBA DIFOHIOB
OJIN30K K €IHHHALE

o Oba papuanTa

BOIL&.. HaxOoAsAasIcs B 9THX Iopax., 001a13eT 0YeHb «OBICTPBIMIY BPEMEHAMH peIaKcanu

0 MBHEKpO-NOPHCTOCT CBS3aHHAA ¢ TTIMHAMH
o Kamunngpro-ceazannas Bona
o Boga xpynHbIx mop

OxaspiBaer nu BiusHAe Ha Nokasanus AIMK namiuue ridHECTON KOPKU?

o [Jla, eciu 30HI HEHTPHPOBAH
o [Ja, ecou 30HT nprKaT
o Her

Pacnonoxure B nopsnke veenuuenus nuddviuBHOCTH?

Tsxenas nedTh, Nerkas HedTh, CBOOOAHAL BOJIA, I'a3

I'a3, nerkas wedrs, cBOOOAHAS BOJa, CBA3aHHAS BOJA, TsDKeIas HEPTH
Jlerkas HedTh, TsDKeNas HedTh, CBsI3aHHAS BO/A, CBODOIHAS BOIA
BapuanTel oiuH 1 TpH

c 0O 0 0

JU1s yero npuMeHserca Koppekiws 3a gaszossii yroa CCH?

Yr1oOBI H3MEPHUTH NOJHEIE COCTABIISIONIME BEKTOPA HAMATHHYEHHOCTH
Yro0B! paccunTaTh apKTAaHTCHC BEKTOPA HAMArHHYEHHOCTH

UToOB! BEIIETHTH KOMIIOHEHTY MOIE3HOT0 CHTHATIA

HeT nipaBUIEHBIX BAPHAHTOR

© 0O O 0O




8. Jlng wyero mpoBOIUTCS KOMOMHHPOBAHHE CATHAIOB?

o Jlisd yCHIIEHHs MOJE3HOr0 CHTHAJIA 0T 3X0-UMIIYJIbCOB

o Jlius yMEeHBIIEHHS HEPETYIISIPHEIX ITyMOB B KOMOMHUPOBAHHOM CHTHATE
o BapwuanTe oguH 1 1Ba

o Hert mpaBuIbHBIX BAPUAHTOB

9. To4yHOCTH MOJIEBBIX H3IMEPEHNH IOPHCTOCTH ONPEJIEISHETC:

Bopopomasm naAeKcoM (ironia miacte
JIoCTaTOYHO KOPOTKUM BpeMeHeM Te
JlocTaTouHO UIMHHBIM BpeMeHeM Tw
BapuaHThl OB B TPH

BapwanTe! 01MH, ABa H TPH

QO B & 9 0

10. Jns gwero Tpebyercs yBelauumuBarh Tw?

o YroOLI ycmeTs MPOBECTH BCE 3aIUIAHAPOBAHHBIE 3KCIEPAMEHTEI

o Yrobbl qOOUTHCA IIOMEPETHON pelaKcalii BCeX aTOMOB BOZOPOAa
o YtobsI OOUTHCS MOMSIPU3ALKMM BCEX aTOMOB BOJOPOIa

o UYem Tw MeHBIIE, TEM TYYIIE

11. AMIUTHTYIA CTIaa 5X0-CUIHAJIA OT CHHHA ONHCBHIBACTCA CEPUEH SKCIIOHEHIHAIBHBIX 3aTYXaHHH ¢
pa3IMYIHBIMY JEeKpeMerRTaMH. JIIg Jero 5T0 genaercs?

o PacknagsiBaeM 0OLIYIO IIOPHCTOCT HA TITMHUCTO CBSI3aHHYIO, KAMIUIIPHO-CBA3AHHYIO H
10 IBHKHYIO

o Ilomywaem cootBercTBHE TH(DEpeHIMANEHBIX IOPHCTOCTEH 3apanee ONPENeTICHHBIM
3HAYCHHSAM BPEMEH PEIaKCAIHH

o Jlns xoppekiuu 3a AeHIAT IOPHCTOCTH IPH CHIDKEHHOM BOIOPOIHOM HHIEKCE

12. Tnst yero crpoutes kapta R-T27

o Jlng amamusa pacupefeTeHus MOPHCTOCTH B 3aJaHHOM TOYKe
o Jlmg oneHky Haymyms raza u pacdera Kor
o Jlns onpenenenus Ba3kocTH HepTH K pacuera Kon

13. Ot "ero 3aRHCHT BEPTHKAILHOE paspemenune npudopa AMK?

o Ot JuTMHBI AHTEHHEBI B pa3Mepa MarHuTa
o Ot pa3Mepa MarHuTa ¥ CKOPOCTH 3aIlHCH
o OT cKOpOCTH 3aIiCH ¥ MEHEPATH3AUH IPOMBIBOYHON XKHIKOCTH

14. Vkaxu npaBiiibHOE COOTBETCTBHE JOOPOTHOCTH M VCIIOBHI M3Mepen |9

o QI -¥YDC=0.05 Omm, Q2 —0.02 Omm, Q3 — 0.01 OMmMm. Tpeaf======
o Q1-VYD2C=0.5 Omm, Q2 —0.2 Omm, Q3 — 0.7 Omm. /
o Q1 -VY3C=0.5 Omm, Q2 — 0.6 Omm, Q3 — 0.7 Omm.

Hex

T
15. s yero npumenseTes KPMG-ukn? 0 Wy w

o Jlng peopueHTAIMH IPOTOHOB, Iy TEM IIOCIEAOBATENLHOCTH Pa3HOIOIAPHBIX HMITYJIBCOB
o Jlns cusitusi paca3upoBKH IPOTOHOB, BOSHUKAOIIEH 110 IPHYHHE HEOTHOPOTHOCTH TOJIA
o Oba BapuaHTa BEIIIE

o [lna mocnemorarensHOH koppexuad CCO




16. Jlnddy3us, B IPUCYTCTBHE I'PAIMEHTOR MATHUTHOT'O TIOJISI BIUSET TOJNLKO HA pexakcanuio 127

(9)
0}
(0]
(e}

Het u 5a T1 Toxe
Her, n ma T1 npu Hanwuuu raza
Jla

Hudys3us He BIHsSET HA IOBEJCHHE TPOTOHOB SIEP BOAOPOIA

17. IlpeumymiectBa SAK nepes ApyrumMu Tunamu npudopor AMK?

e}

(@]
(@]

Hanmuume pasHBIX 4acTOT ¢ BO3MOJKHOCTBIO MOJIYYEHHUS CPE30B MOPOJIBI ¢ Pa3HBIX TIyOHH U
MOCTPOEHUS 30HUPYIONIETO TTPODHIIS

OnnoBpemennas pabdora ¢ pasHeIMHE napaMmerpamu peructpanue Te / Tw / Ne Ha
HECKOIIBKMX YacTOTax JUld YBEeIH4eHUs 00beMa KBOBICYEHHOMH OPOIBI»

BbIcokas cKOpocTh pabOThl ¥ MPOCTOTA PHMEHSIEMBIX AJITOPHTMOB

Bce BapuanTHI

18. IlapamMeTpbl KOHTPOJIS KAYeCTBA JIAHHBIX IIpH ipoBencHnn JAMK?

0]
@]
0O

Pabora Ha Tpex pabogmnx gacToTax
Hanu4aue cTporo ofHAKOBEIX IIAKETOB JAHHEIX BO BCEX IKCIEPHMEHTAX
CooTBeTCTBHE ITyMOB M 3BOHOB gomyckaM st Y DC mpoMBIBOYHOM JKHAKOCTH B CKBAXKHHE

19. KorTpomipyeMble TapaMeTpsl IpU KaTuoposke nprbopa SAK?

o 0O 0O 0 O

JloOpOTHOCTE M3MEPSIOIMETO KOHTYPa
PesonaHcHBIE YaCTOTEI

IITymMBI ¥ 3BOHBI IO 3KCOEPHMEHTAM
Orxnonenue uzmepsemoi nopucroctd ot 100%
Bcé nepeuncnennoe

20. Beibop pexxuMOB 3aIHMCH IPH IUIAHAPOBRAHNE paboTs! Ha AMalie — ra3oBeIle KOJUIEKTODA.

VOCmx~0.2 OMM, MEHHMaIbHAs CKOPOCTH Ne0eIKH Ha nogbeme ~350 M/4. JIOCTYIIHEI TOIBKO
yKa3aHHBIE TadJMIEI SKCiepuMeHTOB. Kakyio qydine BeIOpaTs?

(@]
(@]

[124medTs
[11124ra3

o III13

ITPABHWJIBHBIX OTBETOB M3 20 - 310 %

PE3IOME

I[TPOBEPUIJI

3AYET / HE3AYET
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