[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®WO: NloktoHosa Okcaa leHHabeBHa MHUHOBPHAYKH POCCHUHU

[lomxHOCTb: NpopeKTop no y4ebHoi pabote
[Jlata nognucanus: 06.11.2024 12:36:35 (Denepaanoe rocyjaa CTBEHHOE 6POH)KCTHOC

YHUKaNbHbIA ﬂpOFpaMMHbIVI KNt

0b817ca911e6668abb13a5d42b§8§?ﬁ£?§ﬁ5h’8‘f9§8¥‘&8%&1 HHE BBICIIEr0 00pa3oBaHus

CTBEHHBIN YHHUBEPCUTET»

(103T'Y)

Kagenpa GuomMeauMHCKON HHXKCHEPUH

BATO-
op no yqeﬁﬂou pa60're
O b J'IOKTHOHOBa

«H » Oéf’ K 2023 ¥

‘e

HAYYHO-UCCJEAOBATEJ/ILCKAS PABOTA

MeToauueckue yKa3aHUA K CaMOCTOSATENBHOM paboTe 1o AMCUUITIHHE
«HayuHo-uccnenoBare/bekas paboTay Ui CTYICHTOB HallpaBJICHUA
noarotrosku 12.03.04 «BUOTEXHUYECKUE CUCTEMBI U TEXHOJIOTHUY

Kypcek 2023



YIIK 004.93:61

Cocrasuremu: C.A. ©unucrt

Peuensenr
Kanjuaar rexaunyeckux Hayk, JoueHT A.B. Kucenes

HayuHno-uccnenoparensckas paboTa: METOAWYECKHE YKazaHMA K
camocToaTensHoi padote / FOro-3am. roc. yH-T; cocT.: C.A. @WIUCT. -
Kypcexk, 2023. - 50 c.

[TpennasHaueHo Ui CTYAEHTOB HampaeneHus mnoxrotoBku 12.03.04
«BHOTeXHHYeCKHe CHCTeMBl M TEeXHOJNOrHW» o jgucummuiuHe «Haywro-
uccnenoparensckas paboran. Moxker OBITh HCNONB30BAHA ACIHPAHTAMM,
ofywaromumucs 1o HanpasiaeHHocTaM 2.3.1. CHCTeMHBIN aHanus, yrpasieHHe U
obpabotka undopmauun 1 2.2.12, [Ipudopel, CHCTEMBI H H3AEIHA MEIHLIMHCKOIO
Ha3HauYeHHA.

TekcT neyaraeTcs B aBTOPCKOM peakiiuu

[Toamucano B nevarsb . @opmMmar 60x84 1/16. Bymara odcerHas.
Yen. ney. . 2,9. Va.-u3n. 1. 2,6. Tupax 100 ox3. 3akasz g/'4 .
FOro-3anagHeiii rocy1apCTBEHHBIN YHUBEPCHUTET.

305040, r. Kypck, yiu. 50 set Oxrsabps, 94.



HayuHo-uccnenoBatenbckass paboTa MOXKET OBITh IPOEKTHO-
KOHCTPYKTOPCKOM pa3paboTKOM. ConepxxaHnem IIPOEKTHO-
KOHCTPYKTOPCKOW pa3paOOTKU SBISIIOTCS: pa3padoTKa YCTpPOMCTBa,
nporpaMmsl st 9BM unm mporpaMMHO-annapaTHoro Kkomruiekea. s
HUP copepkanuem SBISIETCS aHAIW3 M KIAacCH(MHUKAIMSA CIOMXKHBIX
CUCTEM WJIM HX TMOJICHCTEM HAa OCHOBE W3BECTHBIX, H3BECTHBIX
MOAUGUIIMPOBAHHBIX WM HOBBIX METOIOB.

1. HUP - NpoeKTHO-KOHCTPYKTOPCKHE Pa3padoTKu

HccnenoBarenbCKuii pa3aen 1mo TpeEM NPOEKTHO-KOHCTPYKTOPCKUM
HaMpaBJICHUSM BKIIFOYAET UCCJIEAOBAHUE HA COOTBETCTBUE TEXHUYECKHUX
XapaKkTePUCTUK  U3ACHMUsl TpeOOBaHWUAM TEXHUYECKOro  3aJaHusl.
Texnuueckoe 3amanue (T3) cocTaBisieTcs COTJIACHO CIIEAYIOUIUM
JOKYMEHTAaM:

. TOCT 2.114-95 Engummas  cucrema  KOHCTPYKTOPCKOH
JOKYMEHTAMH. TE€XHUYECKHUE YCIOBUS;

. I'OCT 19.201-78 Enunas cucTema pOTpaMMHOM
JOKyMeHTaluuu. TexHudyeckoe 3aganue. TpeOoBaHUSA K COACPKAHUIO U
o OpMIICHHUIO;

« TOCT 34.602-89 HudbopmammonHas TexHojorus. Komriekc
CTaHIAPTOB HAa aBTOMATHU3UPOBAHHBIE CHUCTEMBI. TE€XHUYECKOE 3a/IaHUE
Ha CO3JJaHHE aBTOMATU3UPOBAHHON CHCTEMBI.

[Ipumeyanus:

1. CymectByroT u uHble otedyecTBeHHbIe ['OCTHI, comepixaliue
TpeOOBaHUS K COJICPKAHUIO U OPOPMIIEHUIO JOKYMeHTa «TexHuueckoe
3alaHuEe», 4YTO OOYCJIOBJICHO CIHEeHU(UKON TMPEeIMETHBIX O00JacTei.
IlepeuncnenHas Tpoiika OblJla M OCTAeTCS OCHOBOIIOJIATAIOIICH ISt
OOJIBIIMHCTBA MPEAMETHBIX 00J1acTeH.

2. T3 ObulO M OcCTaeTcsi OCHOBOMOJIATAIOIIMM JTOKYMEHTOM, TOM
CaMOW «TOYKOW OMNOPbD», HA OCHOBE KOTOPOTO BEIETCS IOCTPOCHUE
MCCIIEIOBATENBCKOTO pa3iea.

Jlns  mpoBepku pa3paboTaHHOTO wu3Aeaus TpeOoBaHusM 13
HEeoOXoauM (U3UYECKUN WIM BUPTYAJIbHBIA MakeT W3MENUsl WU €ro
JIEMEHTOB W y3JioB. Kakoil U3 BHUAOB MaKeTUpPOBaHUsA OyAeT
WCIOJIb30BaH B MCCIIECIOBATEIbCKOM pasjeie, YKa3bIBACTCS B 3aJaHUU
Ha BoinosiHeHne HUP nocne cormacosanus ¢ pykosoaurenem HUP.
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[IpoBepka  TpeOoBanusiMm T3  OCyHIECTBJISIETCA  COTJIACHO
nmporpaMMe€ W METOJAMKE UCIBITAaHUW, KOTOpas [OJDKHA  OBITh
IpeCTaBjICHa B MCCIIE0BATEILCKOM pa3ieie.

[IporpamMma U METOAMKA MCTHBITAHUN COACPKHUT MH(POpMAILIHIO 00
U3JIeIMA U OINHUCAHWE MPOILEAYpPhl HMCCIECNOBAHHUS JAHHOTO W3JEHs,
KOTOpas MpeaHa3HaueHa Il TOTO 4YTOOBl yOEIUTHhCS B MPABUIHBHOCTH
paboThI U3IEHs U YOSIUTh B 3TOM BO3MOKHOTO [loTpeduTens. JlanHbIii
JOKYMEHT  TpH  NPUEMO-CHATOYHBIX  HCHOBITAHUSAX  SBJISICTCS
OCHOBOIIOJIATalONM, 0€3 TPaMOTHO COCTABJICHHOW MIporpaMMbl U
METOAMKHA WCIBITAHUM HEBO3MOXXHO MOAMUCAHUE aKTa CIAayu-TPUEMKHU
u3JleNsd WM ycTaHOBKHW. [Iporpamma W MeETOAMKA HCHIBITAHUM
COJICPKUT CIICAYIOIINE TyHKTHI:

. Onucanue 00beKTa, U3/eUsl, YCTAHOBKH.
. Llenps ucnpITaHuMs.

. TpeboBanus K U3/ICIIHIO.

. TpeboBaHus K JOKYMEHTAIIMHU Ha HETO.

. CpencrtBa v TOPSAOK UCTIBITAHUN U3ICITHA.
. Onucanye NpUMEpPOB UCIBITAHUM.

[To ycMotpenuro HayyHoro pykosoaurens HHWMP mporpamma u
METOIMKA WCHBITAHUM MOXET COAEpKaThb W JPyrue NOAPa3Acibl,
OMUCHIBAIOIIME HEOOXOMUMYIO JeTallb WM JEWCTBHE, Ha KOTOPOM
HEOOXOMMO 3a0CTPUTh BHUMAHUE, a TAKXKE JIOMYCKAETCs UCKIIOYUTH
PAIl pa3AesioB, HE OTPaKAOIIMNX CHEHUPUKY TPOCKTUPOBAHUS U3/IETUA B
HUP.

Pa3paboTka mporpamMmbl U METOAWKH UCHBITaHUN B Poccuiickoit
Qdenepanuy  perIAMEHTUPOBAHA PSAJIOM HOPMATUBHBIX JIOKYMEHTOB,
OCHOBHBIM U3 KOTOphIX siBjsiercss ['OCT 19.301-79. Otum crangaprom
NpEayCMOTPEHO, KakuM o0pa3oM JIOJDKHA BECTHCh pa3padoTKa
MPOTPaMMBbl U METOJMKH WCTIBITAHUM, a TaK’)K€ OCHOBHBIC TPEOOBAHUS K
cojepxkanuto u odopmiienuto. HecmoTpss Ha CTpPOrocTb 3TOrO
JIOKYMEHTA, OH JOITYCKAET CYIIECTBEHHBIC OTKJIOHEHUS MIPU pa3paboTKe
METOIUK UCIILITAHUU.

Pa3paboTka miporpaMMbl W METOJMKHA HCIBITAHUN JTOJKHA
COJIEpKaTh HEKOTOPBIE 00s13aTEbHBIC Pa3/Ielibl, COACPKAIINE CBEICHUS
00 o0O0BeKTe W LEeNu HWCHBITAHUM, TpeOOBaHUM K JOKYMEHTAIIWH,
METOJIMKE MTPOBEICHUS MPUEMOCAATOYHBIX UCIIBITAHUMN U JP.

[Ipu pa3paboTke TporpaMMbl W  METOJAMKH  MCIBITAHUU
HAKJIaJbIBAIOTCAd HEKOTOPbIE OrPAHWYEHHST HA CaMM  Pa3Jeibl.
Hampumep, B pazaesne «MeTo bl UCTIBITAHU» JOHKHA ObITH ONMKMCAHbI HE
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TOJBKO METOAWKH MPOBEACHUS NPUEMOCHATOYHBIX HCHBITAHUM, HO H
TpeOOBaHUs K IOKYMEHTAIUH.

Pa3paboTka TUMOBBIX METOJMK HUCIBITAHUN TOJJIEKAT MPOBEPKE
Ha cooTBeTcTBUE TpeOoBanusiM T3. Pa3paboTka METOIMK HMCHBITAHUM
JNOJKHA YYUTBIBATH BO3MOXHOCTH ITPOBEPKH NAPAMETPOB, KOTOPBIE
MOXHO B3BECUTb, U3MEPUTh WU paccuutath. [Ipu 3TOM pazpaboTka
IporpaMMbl U METOJMKH MCHOBITAHUN HE TPeOyIOT MNpPeIOCTaBICHUS
pa3BepHYTOro mepedHs TpeOoBaHUM, Tak Kak camMoO T3 yXe BXOAHUT B
COCTaB JIOKYMEHTOB, TPEABSABISIEMbIX JJIsI Pa3pabOTKU METOJUK
VCTIBITAHUU.

PaszpaboTka IIPOrpamMMBbl U METOAUKH VICTIBITAaHUU
CTaHJapTU3UPOBaHbl MO ¢opme MOKyMeHTOB. Hampumep, paspaboTka
TUMOBBIX  METOAWK HWCIBITAHUM  JOJDKHA  YYHUTBHIBATH  YCJIOBUS
DKCIUTyaTally, MPH KOTOPBIX JOJDKHBI OOECIeunBaThCS 3aJaHHbBIC
XxapakTepucTuku. Pa3paboTka METONMK HMCIBITAHWM YYUTHIBACT U BUJ
OOCITy>)KMBaHHUs, HEOOXOIMMOE KOJWYECTBO U  KBIM(PUKAIUIO
nepcoHana. MeTOoOUKM NPOBENECHUS NPUEMOCHATOYHBIX HCIBITAHUN
MEPEUYHUCIIAIOT HE TOJBKO BUJIbI UCIBITAHUHN, HO U 0OIIME TPEOOBAHUS K
pUeMKe pabOoTHl.

[Ipu pa3paboTke mporpaMMbl W  METOJAMKHA  HCIBITAHUU
COCTaBJICTCSl TTOSICHUTEIbHASI 3aMicKa (OHA MOXKET ObITh MPE/ICTaBICHA
B nosicHuTeNbHOM 3anucke no HUP B Bune pasaena unu noapaszaena). B
HEW  yKa3bIBACTCH, KAKHE TEXHUKO-DKOHOMUYECKHE  IMOKa3aTeln
npejanosaracT pa3paboTKa THUIOBBIX METOAUK wuchbITaHuil. [lpu
pa3paboTKe MporpaMMbl M METOAUKH HCMBITAHUM, JOJKHBI OBITH
YKa3bIBaTh HUCTOYHWKHU, HCIIOJIb30BaHHBIE MpPHU Ppa3pabOTKE METOAUK
UCIIBITAHUH, HAIMpUMEp, MEPEUCHb HAYYHO-TEXHUUYECKUX MyOJIMKAIIUA.
Pa3zpaboTka THUIMOBBIX METOJUK MCIHBITAHUM BEHAETCA C Y4YE€TOM
HOPMATUBHO-TEXHUYECKUX JIOKYMEHTOB M JAPYTrHX MaTepHhajoB, Ha
KOTOpbIE€ €CTh CCBHUIKM B OCHOBHOM TEKCTe. B 3aBHUCMMOCTH OT
OCOOCHHOCTEH, KOTOpbIE HMEET pa3padOTKa THUIIOBBIX METOAUK
UCTIBITAHUM, B  JIOKYMEHTE OTACIbHBIC  pa3feibl  JIOMYCKACTCA
Oo0BbENNHATh, @ €CIIM TOTO TpeOyeT pa3padoTKa METOAWK HCHBITAaHUU,
MOYKHO BBOJIUTh HOBBIE.

Pa3zpaboTka THIOBBIX METOAWK HCIBITAHUNH MOXET HMETh
MPUJIOKEHHWE, B KOTOPOE BKJIOYAIOTCS OOOCHOBAHUS, METOAUKH,
pacueTrbl U JpPyrue JOKYMEHTBI, HCIOJb30BaHHBIE MpHU pa3paboOTke
TUMOBBIX METOJUK UCIIBITAHUM.



[Ipumep pa3pabOTKM MporpaMMbl M METOJMKHA MCIBITAHWM Ha
IIPOrPaMMHBIM  NPOAYKT NpuBeAeH B npuinoxenunu 1. Ilpumep
[IporpamMbl U METOAWMKHM HCIbITaHu Ha M3nenune mpubopocTpoeHus
IIPUBEJICH B IIPUIOKEHUU 2.

2. HUP — nayuHo-ucciIe10BaTe/IbCKas paboTa

Hnsa srou kareropun HUP — wmccnenoBarensckuii pasaen — BeA
HUP. IToaToMy B HEH BBIACISAIOT PA3/IEi TEOPETUUECKUX UCCIIEIOBAHUMN
Y pa3gei SKCIEPUMEHTANBHBIX UCCIEAOBAHUN.

B TeopeTnueckyio 4acTh HCCIEIOBAaHUN BXOAUT OOOCHOBAHHE H
OMHMCAaHUE METOJ0B, CIOCO0OB, AJITOPUTMOB U  MPOrPaMMHBIX
OpPOAYKTOB, HEOOXOAMMBIX  JJIi  JOCTHMXKEHHS UEIM  HAy4dHO-
UCCJIEI0BATEIBCKON PaOOTHI.

B okcnepuMEHTalbHYH0 YacTh MCCJIEAOBAaHHUS  HEOOXOAMMO
BKJIFOUMTh, KaK MHUHHMYM, JIBa Mojpasfena. B mepBoMm noapasnpene
OMUCHIBAETCS. KMCTOYHUK JAHHBIX WA CIOCOOBI WX TMOJaydyeHus. B
KaueCTBE HCTOYHMKA JaHHBIX MOXKET HCIIOJIb30BaThCsl 0Oas3a JaHHBIX,
MOJYy4YEHHAs CaMUM CTYAEHTOM B  pE3yJbTaTe TEKYIIUX WA
OPEeABIIYIINX HCCIeNOBaHUM, WM 0a3a JaHHBIX M3 OTKPBITHIX
ucTouHUKOB  MuTepHer. [lomyckaeTcs  MCMNOJBb30BaTh  JaHHBIC,
MOJIYyYEHHBIE OT CHEHUAINCTOB COOTBETCTBYIONIETO MPO(UIs WU B
pe3yJibTaTe PETPOCHEKTUBHBIX MCCIEAOBaHUN (10 COTJACOBAaHUIO C
Hay4YHbIM pykoBojureinem HUP).

Bo BTOopoM mojapasjaene  mokaszbiBaeTcs  3(P(HEKTHUBHOCTH
BBIOpAHHBIX METOJIOB W CPEJCTB, OINHCAHHBIX W OOOCHOBAHHBIX B
TEOPETUUECKOM pazjieie, s JOCTH)KEHUS Ield paboThl Ha MpUMEPE
JAHHBIX, OMNHWCAHHBIX B TIEPBOM IMOJPA3LEIE HCCIEAOBATEIBCKOTO
paszena.

[Tpumep odopmiieHrs UCCIET0BATEIHCKOTO MOpa3iesia B HayqHO-
UCCIIEIOBATENBCKOM padoTe npencrasieH B [Ipunoxenuu 3.



Hpuiaoxenue 1

Iporpamma u Meroaumka ucnbiTaHud nuumerca no I'OCT
19.301-79

B 2004 - 2005 romax Obul ONyOJIMKOBAaH MHMHUMAJIBHO
HEOOXOIUMBIN Ha0Op «y4yeOHO-TPEHHPOBOYHBIX» JTOKYMEHTOB Ha
porpaMMBbl, BKJIIOYAIONIUNA TEXHUYECKOE 3aJlaHhe Ha Mporpammy Io
I'OCT 19.201-78, mporpammy u Metoauky wucnbitanuii no ['OCT
19.301-79, pyxoBoactBo omeparopa no ['OCT 19.505-79. 3roro
JOCTAaTOYHO MJi1 pa3pabOTKU MPOTPaMMBbl, MPOBEACHUS HUCIBITAHUU U
C/laud €€ 3aKa34uKy.

Penmaxmug ot 01.10.2014.

= B O6eexT venemanuii
i [E) HaumeHoBaHWe nporpamme
06nacTe NPUMEHEHWA NPOrPaMMbl
0 6o3HaYeHWe UCNBTYEMO NPOrpaMmbl
: Lens uenbmaHui
: EJ TpetoBaHuA K Nporpamme
: TpetoBaHuA, Noanexalue NPOBEPKE BO BPEMA MCMbTaHUIMA
v TpetoBaHuA, 3303HHBIE B TEXHUYECKOM 3303HWM Ha NPOrpamMmy
: EJ TpetoBaHWA K NPOrpPaMMHON AOKYMEHT SLWK
TpetoBaHUA K COCTABY NPOrPaMMHON AOKYMEHT SUMU, NPEABABAAEMOI H3 UCNBIT3HUA
: CreunantHele TpeOoBaHWA
: EJ CocTas U NopAAOK UCNBITaHWIA
TpetoBaHUA K TEXHWYECKIMM W NPOrPaMMHbBIM CPEACTEMA, UCNONBSYEMBIM BO BPEMA UCMNBT 3HWI
: MopAaok NPOBEAEHWA UCTIBITSHMI
: =IE) Meroas! vcnsmaHui
N E} OnucaHua UCnonb3YeMblx METOAOE MCNBTaHWI
; [—] OnucaHua NPoBEPOK C YKASIHUEM PE3YNETATOE NPOBEAEHWA UCTIBT 3HWUM
MNepeyHu TECTOBLIX NPUMEPOE
MepeyHu KOHTPOAEHBIX PACNEYaTOK TECTOELIX NPUMEPOE

Mpunoskerua

Crpyktypa u odopMIeHHUE JOKyMEHTa YCTaHaBJIMBACTCS B
cootBeTcTBUU ¢ ['OCT 19.105-78. CocraBienne uUHPOPMAITMOHHOM
JacTy (aHHOTAIlMU U COACP)KaHUs) SIBIIAETCS HeoOs3aTeIbHbIM [u3 1. 1.1
I'OCT 19.301-79].

Jokyment «IIporpamMma W METOAMKA WCIHBITAHUN» JTOJKEH
COJIEPKATh CHEAYIOIINE PA3IAEIbI;

e OOBEKT UCIILITAHUM;

e 1ICJIb UCIILITAaHUI;

« TpeOOBaHHUs K IPOTPaMME;

« TpeOOBaHUS K MPOrPAMMHOM IOKYMEHTAITUH;

« COCTaB M NOPSAOK UCIIBITAHUN;
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e METOIbBI UCIIBITAHUM.
B 3aBucmmocTH OT 0COOCHHOCTEH JOKYMEHTa JIOIYyCKaeTCs
BBOJIUTH JIOMOJIHUTEIbHBIC pa3aeisl [u3 . 1.2 TOCT 19.301-79]

Copnep:xkanue pa3aesion

Nmeet cmbicn gononauuthk [IM, paspadorannyto o 'OCT 19.301-
79, CBEOEHUAMH «CHUCTEMOTEXHHMUYECKOTO» Xxapakrepa. I[locKombKy
pa3pabOTYMKU CTaHAapTa MPEIOCTABHIM BO3MOKHOCTh JOMOJHATH 1M,
CJIeIyeT BOCIIOIb30BaThCs ATUM U OTKpBITh PJI 50-34.698-90.

OO0BbEeKT HCNBITAHUM

B pazgene «OOBEKT HCHBITAaHUI» YKa3blBAalOT HAMMEHOBAHHE,
00JlacTh MPUMEHEHUSI U 0003HAYEHUE HCTBITYEMOW MpOorpaMmbl [U3 II.
2.1 TOCT 19.301-79]

[lepeunciieHHbIE CBEACHUSI 3aMMCTBYIOTCS U3 COOTBETCTBYIOIIMX
pa3aenoB TEXHUYECKOTO 3aJaHHUs.

IHpumep:

HanmenoBanue — «TekcToBbIil penakTop sl padOThl ¢ (aiaamu
dbopmara rtfh.

O0s1acTh NIPUMEHEHUA

[IporpamMa mpeqHa3HauY€Ha K MPUMEHEHUIO B MNPO(PUIBHBIX
noApa3/IeICHUsIX Ha 00bEKTAX 3aKa3urKa.

O003Ha4YeHne MPOrpaMMBbI
HaunmenoBanue TeMbl pa3paboTku — «Pa3paboTka TEKCTOBOTO
penakTopa aiis padoTel ¢ daitnamu popmara rtfH.
YcnoBHoe 0003HaUeHUE TeMbl pa3padboTku (mudp temsl) — «PTD-
007».

eab ucnbiTaHUMI

B paspene «llens ucopITaHMi» JOKHA OBITH yKa3zaHa IIEib
nposeaeHus ucnbiTanuii [u3 1. 2.2 TOCT 19.301-79]
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[lens mpoBeneHHWS HCHBITAHUM - TIPOBEPKA COOTBETCTBHUS
XapaKTEPHUCTUK pa3pabOTaHHOM MHporpaMmbl (IIPOrPaMMHOTO H3/CIIHS)
(GYHKIMOHAIBHBIM W OTJEJIbHBIM HMHBIM  BHJAM  TpeOOBaHUH,
W3JI0KCHHBIM B JIOKYMEHTE TE€XHUYECKOE 3aJJaHuE.

dakTUYECKH, I1eJb MPOBEACHUS WCIBITAHUM — cjada paboThI
3aKa34YuKy. dopManabHO — MOJITBEPIKICHHUE COOTBETCTBHUSA
(YHKITMOHAJIBHBIX M MHBIX XapaKTEPUCTHK pa3pabOTaHHOW MPOrpaMMBbI
TpeOOBaHUAM, CPOPMYIHPOBAHHBIM B TEXHUICCKOM 33/ IaHUH.

O0mue moIoKeHus

ITonpasnen 3ammctBoBan wu3 PJ[  50-34.698-90. Haspanus
OApa3/IeJIOB HECKOJIBKO N3MECHEHEI.

OcHoBaHNA /I IPOBEACHUS UCTIBITAHUM

HcnbiTanus nposomarca Ha ocHoBaHuu IIpukasa Jlupextopa
OI'VIT «CrneurssxKMOHTaXCTPOUCETHX03aBTOMATHKA» 32 No TAKUM-TO OT
Ttakoro-to 2004 r.

OcHoBaHueM TIpoBeAcHUS HWCHbITaHUM sBisietcss  [Ipukaz o
MPOBEJACHUN HWCOBITAHUM C COCTAaBOM NPUEMOYHONM KOMHCCHUH.
JlokyMeHT pa3zpabaThIBaeTcs corjiacHo, kK mpumepy, 1. 6 PJI 50-34.698-
90.

Crenyrommii moapasiesl 3auMCTBYETCA U3 TEXHHYECKOTO 3a/IaHMUS.
MecTO U IPOAOIKUTENBLHOCTH UCIIBLITAHUI

[IpueMocaaTouHble UCTIBITAHUS TOJKHBI TPOBOUTHCS HA OOBEKTE
3aKa34uKa B CPOKH. ..

[TpueMocaaTouHbIC UCTIBITAaHUS IpOrpaMMBbl TOJIKHBI
MPOBOJUTHCS COTJACHO pa3pabOTaHHOW (HE MO3JHEE TAaKOr0-TO CPOKa)
UCIIOJTHUTEIEM HM COIVIACOBAaHHOW ¢ 3aka3umkoM IIporpamMmbel
METOIUKU UCIILITAHUH.

Xoa MpOBENCHHS MPUEMO-CIATOYHBIX HCIBITAHUM 3aKa3duk u
VCIIOJIHUTEIb TOKYMEHTUPYIOT B [IpOTOKOJIE HCTIBITAHU .
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OpraHH3aunn, YH1aCTBYHOIIIHUEC B HCIIBITAHUAX

HcnbiTanuss poBOAATCA KOMHUCCUEH, B COCTaB KOTOPOWU BXOIAT
NpPEACTaBUTENN OpraHu3aluMid 3akazuuka u ucnoiaHutensda. Cocras
Komuccuu yreepxkaaercs [Ipukazom.

[TOCKOJIBKY B TEXHUYECKOM 3aJJaHUM HET YKA3aHHOTO IyHKTAa, JUJIs
IIPOBEACHUSI HWCHOBITAHUM JOCTATOYHO NPEACTABUTENEH 3aKa3uuka U
UCNOJIHUTENA. B ciydae mpuBICYEHUS CTOPOHHUX OpraHU3auu
CJIEyET yKa3aTh UX MUHUMAJIbHbIE PEKBU3UTHI.

Hepequb AOKYMCECHTOB, IPEABABJ/IACMbIX HA UCIIBITAHUSA

CocTaB nmporpaMMHO# TOKYMEHTAIIMU JOJKEH BKIIOYaTh B CEOsI:

1. TexHnyeckoe 3aJaHue;

2.1MporpaMMy U METOJUKY HCTIBITAHUM;

3. PYKOBOJICTBO CUCTEMHOTO IIPOTrPaAaMMHUCTA;

4. pyKOBOJICTBO OIEpaTopa;

5. BEJIOMOCTb IKCIUTyaTalIMOHHBIX JIOKYMEHTOB.

[lepeuenp 3ammcTByeTcss u3 0. «lIpenBapurenbHbpIl COCTaB
MIPOrPaMMHOM  JOKYMEHTALMW» TEXHUYECKOTO 3ajaHus. B ciyuae
HEOOXOJMMOCTH B XOJI€ pa3pabOTKU NMEpPEYEHb MOKET OBbITh MOIOJHEH.
Crout cornacoBarp ¢ 3aKa34MKOM.

O0beM ucnbITAHUMT

[Toxpasnmen 3aumctBOBaH 3 PJI 50-34.698-90.

IlepevyeHb 3TANOB UCIIBITAHUMA
HcnpiTanust IpoBOASTCS B JIBa dTara:
1. 03HaKOMUTEIBHBIN;
2.UCIIBITaHUS.
IlepeyeHb IPOBEPOK, NPOBOAMMBIX HA 1 3Tane MCNBITAHUI
[lepeyeHb TPOBEPOK, MPOBOAUMBIX HA 1-M 3Tamne HCHBITAHUH,

JTOJKEH BKJIFOYATh B ce04:
1. mpoBepKy KOMIUICKTHOCTH IIPOTrPaMMHOM JOKYMEHTAIIHH;
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2.MPOBEPKY  KOMIUIEKTHOCTH  COCTaBa  TEXHUYECKUX  H
MPOTPAMMHBIX CPEACTB.

Mertoauka npoBeAeHUs TPOBEPOK, BXOAIINUX B MEPEUCHB MO 1-My
JTaIly UCIIBITAHUH, U3JI0KEHA B JOKYMEHTE...

MeTtoauky mpoBeAcHUST YAOOHO BBIHECTH B MPUIIOKECHUE.
[Iporpamma - OTAEIBHO, METOAWKA — OTAEIIBHO.

IlepeyeHb NpoBepPOK, MPOBOAMMBIX HA 2 3TaNe UCIIBITAHUI

[IepeueHb TPOBEPOK, MPOBOAUMBIX HA 2-M 3Tal€ HCIBITAHWUM,
JIOJKEH BKJIIOYATH B Ce04:

1.mpoBEepKYy  COOTBETCTBHS  TEXHHYECKHMX  XapaKTEPUCTHUK
IPOTPaMMBI;

2.TIPOBEPKY CTETICHU BHITIOTHEHUS TPeOOBaHUM (HYHKIIMOHAIBHOTO
Ha3HAYCHUS TTPOTPaMMBI.

MeToanka npoBeIeHHs MPOBEPOK, BXOANINX B IEPEUYCHB MO 2-MYy
ATany UCIBITAHUH, U3JI0’KEHA B JOKYMEHTE...

KoanyecTBeHHBIE 1 KaUeCTBEHHbIE XapaKTePUCTHKH, NNOJICKAIIINC
OLICHKE

KonnuecTBEHHBIE XapaKTEPUCTUKUA — BCE, YTO MOKHO B3BECHUTb,
U3MEPUTh WM TPOCTO cocuutTarth. KauecTBeHHbIE — HE TpeOyrolue
MIPOBEACHUS U3MEPECHUM.

KosmyecTBeHHbIE XapaKTEePUCTHKH, MO/JIEKAIIHE OI[EHKE

B XoACc MpoBCACHUSA IIPUCMOCAATOYHBIX WCOBITAHUM OLCHKE
MOJICKAT KOJIMYCCTBCHHBIC XaPAKTCPUCTUKH, TAKHUEC KAK:

1. KOMIUIEKTHOCTE HpOFpaMMHOfI HOKYMCHTAILIUH,

2.KOMILJIEKTHOCTb COCTaBa TEXHUYECKHUX U IMpOrpaMMHBIX CPCACTB.

KayecTBeHHBIE XAPaKTEPUCTUKH, ITOJICKAINUEC OLICHKE

B xoae mnpoBeAaeHUs NPUEMOCHATOYHBIX MCIIBITAHUN OLIEHKE
NOJJIe’)KaT  KauyeCcTBeHHblE  ((DYHKIMOHANIbHBIE)  XapaKTEPUCTUKU
nporpamMmbl.  IIpoBepke  MOAIEKUT  BO3MOXKHOCTH  BBIITOJHEHUS
IporpaMMoi NMEePEYUCICHHBIX HUKE (PYHKIUNA:

1. pyHKIIMEU co3manust HOBOTO (MycToro) daitna.
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2. pyHKIIUU OTKPBITHS (3arPy3KH) CYIIECTBYIOIMIETO (haiiia.

3.pyHKIMHM pEJAKTUPOBAHUS OTKPHITOro (Jajsee - TEKYIIEro)
daiima myTeM BBOJA, 3aMEHBI, yIaJeHUs cojepxkuMoro daitma ¢
MPUMEHEHHEM CTaHIapTHBIX YCTPONUCTB BBOJA.

4. byHKIMH pEeAAKTUPOBAHUS TEKyllero (aiia ¢ MpUMEHEHHEM
Oydepa oOMeHa orepaliOHHON CUCTEMBI.

5. pyHKIMM coxpaHeHus (aiiia ¢ HCXOTHBIM UMEHEM.

6.pyHkuuu coxpaHeHusi (aitna ¢ HUMEHEM, OTIUYHBIM OT
HCXOJTHOTO.

/.pyHKIMM  OTHpPaBKHM  COJEPNKUMOIo  TeKyimero  (aina
AJIEKTPOHHOM MOYTOM C MMOMOIIbI0 BHEMIHEW KIHMEHTCKOM IMOYTOBOU
IPOTPaMMBI.

8. pyHKIIMM BBIBOJIA ONIEPATHUBHBIX CIIPABOK B CTPOKOBOM (hopmate
(moacka3oK).

9. pyHKIIMM HHTEPAKTUBHOM CIIPABOYHON CHCTEMBI.

10.¢pyHkuu  oTOOpaXkeHUsT Ha3BaHUS MPOTPAMMbBI, BEPCHH
IpOrpaMMBbl, KONTUpalnTa 1 KOMMEHTapHeB pa3padoTUHKa.

[IpuBeieHHBIN BBIIIE MTEpEUEHb — PE3YIbTAT BCTABKH B HACTOSIINN
JTOKyMEHT 1. «TpeOGoBaHUS K COCTaBY BBIMOJHIEMBIX (YHKIUN» U3
TEXHUYECKOTO 3aaHus.

IHocenoBaTe/IbHOCTH NMPOBEACHUA U PEKUMbI HCIIBITAHUH

HcnbiTanust mpoBOASATCS B MOCJEIOBATEILHOCTHA, YKA3aHHOW B II.
«IlepedyeHp 3TanOB UCIIBITAHUID.

Ilepeyens padoT, NPOBOAMMBIX MOCJIE 3aBEPUIEHUS] MCITBITAHUI

B ciydae ycrnenHoro mpoBeieHHs UCTIBITAHUN B TTOJTHOM 00BEeMe
UCIIOJIHUTENb COBMECTHO C 3aKa3uMKOM Ha ocHoBaHuu IIpoTokona
UCMIBITAHUN  YTBEPXKIAIOT AKT MNpUEMKHU-CAadu  paboT... (AKT
3aBepiieHus padot cornacHo 1.1 PJ] 50-34.698-90).

WcnonHuTtens TnepedaeT 3aKa3udMKy MpPOrpaMMHOE  U3JIENue,
MPOTPAMMHYIO (3KCILTYaTallMOHHYIO) TOKYMEHTALUIO U T.]I.

B cityuae BBIsSIBIEHHSI HECOOTBETCTBHS pa3pabOTaHHOW MPOTPaMMBI
OTACNIBHBIM TpeOOBaHUSAM T3 HCHMOIHUTENIb MPOBOJUT KOPPEKTHUPOBKY
OporpaMMbl U TPOTPAMMHOM  JOKYMEHTAllud 10  pe3yJibTaTaM
UCIIBITAHUH B CPOKH, COTJIACOBAHHBIE C 3aKa3UYHNKOM.
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[Io 3aBepuIeHMH KOPPEKTUPOBKHA MPOTPAMMBI M MPOTPAMMHOMU
JOKYMEHTAllUM HWCHOJHUTENb M 3aKa34YWK MPOBOASIT IMOBTOPHBIE
UCIIBITAHUSL COTJIACHO HACTOAIICH MpOTrpaMMbl U METOJIUK B OOBEME,
TpeOyeMOM JIJIsl TPOBEPKU MPOBEICHUSI KOPPEKTUPOBOK.

Merkue, HeCyleCTBEHHbIE HEOPAOOTKM MOTYT OBITh YCTpPaHEHBI
B paboyeM MopsiKe.

TpeOoBanus k mporpamme

B pasznene «TpeboBaHusi Kk mporpamme» JOJKHBI OBITh YKa3aHbI
TpeOOBaHUs, MOAJICKAITUE TTPOBEPKE BO BPEMSI UCIIBITAHUHN U 3aJaHHBIC
B TEXHHYECKOM 3aJlaHiM Ha rporpammy [u3 1. 2.3 TOCT 19.301-79]

[Ipu npoBeneHun UCTBITAHUN (PYHKIIMOHATBHBIE XapaKTEPUCTUKHU
(BO3BMOXKHOCTH) MpPOrpamMMbl TMOJJIEKAT IPOBEPKE HA COOTBETCTBUE
TpeOOBaHUSIM, U3JIOKEHHBIM B 1. «TpeboBaHusI K  COCTaBy
BBITIOJIHSIEMBIX (DYHKIIHI TEXHUYECKOTO 3aJaHU.

[lognexxar mpoBepke TpeOOBaHUA, PE3yIbTAaT  BBIMOJIHEHUS
KOTOPBIX MOHO B3BECUTb, U3MEPUTH, MOCUUTAThH. BHIMOJIHEHNE MHOTHX
TpeboBaHuil ObiBaeT oueBuaHO. Hampumep TpebGoBanue «IIporpamma
JOJDKHAa  o0ecrieuyrMBaTh CBO€  BBIMOJHEHHWE TIOJ  YNPABICHHEM
ONEPAIMOHHOM  CHUCTEMbI  TaKOW-TO».  Pa3BEepHYTbIM  MEpPEUYECHb
TpeOOBaHUN NPEABSABISTL HE 00S3aTEIBHO, MOCKOJBKY TEXHUYECKOE
3a/IaHUE BXOJUT B COCTAB MPOTPAMMHBIX JTOKYMEHTOB, MPEIbSIBISIEMBbIX
JUTA IPOBEACHUSA UCTIbITaHUU. Ho xenmarenbHo.

TpeOoBanusi K NPOrpaMMHON JOKYMEHTAIUU

B paznene «TpeboBaHMsi K NPOrpaMMHON JOKYMEHTALIUK
JOJDKHBI ~ OBITH  yKa3aHbl COCTaB MPOTPAaMMHOM  JIOKYMEHTAIIUH,
NpEaBSIBISIEMON HA MCHBITAHUS, a TakXKe CIeluaIbHble TpeOOBaHUs,
€CJIM OHM 3aJJaHbl B TEXHWYECKOM 33aJaHUU Ha mporpammy [u3 m. 2.4
I'OCT 19.301-79]

CocTtaB mporpaMMHON JOKYMEHTAIIMH JTOJKEH BKIIFOYATh B CEOSI:

1. TexHnyeckoe 3aJaHue;

2.MporpaMMy U METOJUKY HUCTIBITAaHUMH;

3. pYKOBOJICTBO CUCTEMHOT'O IPOTPAMMHUCTA;

4. pyKOBOJICTBO OIEpaATOPA;

5.BEJIOMOCTb 3KCIUTYaTallHOHHBIX JOKYMEHTOB.
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B noapas3aesn CleayeT BCTaBUTH COJIEp/KAHUE II.
«IIpenBapurenbHbIA COCTaB IPOrpPaMMHOM JTOKYMEHTALN
TEXHUYECKOTO 3aJjaHusl. UTO U caenaHo.

CpeacrBa 1 nopsiioK UCNBITAHUM

B pasnene «CpenctBa v TMOPSAOK HMCHBITAHUID JOJKHBI OBIThH
YKa3aHbl TEXHUYECKHME M IPOTrPAMMHBIE CPEACTBA, HUCIOJb3yEMBIE BO
BpEMS UCIIBITAHUM, a TAKXKE NOPSAJOK MPOBEACHUS UCIIBITAHUM [U3 1. 2.7

TOCT 19.301-79]
Texunueckue cpeacrea, HCIIOJb3YEMbIC BO BPpEMH HCNBITAHUN

B cocraB TeXHHUYECKMX CPEICTB JOJDKEH BXoauTh [IBM-
COBMECTUMBIN TMepCOHAIbHBIN KommbloTep (II9BM), Brirodaromuii B
ceost:

1.mpoueccop Pentium-1000 ¢ takToBoii yactorou, [T - 10, He
MEHEE;

2.matepuHckyto miaty ¢ FSB, I'T'r - 5, e menee;

3.omepaTUBHYIO aMATh 00beMoM, 10 - 10, He MeHee;

4.v Tak nmanee...

HcnpiTaHuss mpoOBOIATCS HA TEXHUYECKUX CPENICTBAX, INEPECUCHBb
KOTOPBIX CIIeyeT MO03auMCTBOBaTh W3 mnoapazaena «TpeboBaHus kK
COCTaBy W IapamMeTpaM TEXHUYECKUX CPEJICTB» TEXHUYECKOTO 3aJIaHUS.
HcnpiTaHuss TIPOBOASTCA C HCIIOJIB30BAHUEM NPOTPAMMHBIX CPENCTB,
COCTaB KOTOpBIX TNpuBeleH B mnoxapazaene «TpeboBanus K
MPOrpaMMHBIM CpeICTBaM, WCTIOJIb3YEMbIM MPOrpPaMMOin»
TEXHUYECKOTO 3amaHusA. JlomkHa, OYEeBHIHO, HMETh MECTO W
pazpaboTaHHas MporpaMmma.

IIporpamMMHbIe CpeACTBA, HCNOJIb3yeMble BO BpeMs UCIIBITAHUM

Cucremubie IpOrpaMMHBbIE CpeJICTBa, UCIIO0JIb3YyEMbIE
IporpaMMOM,  JOJDKHbI ~ OBITb  MPEJICTABICHBl  JULUEH3MOHHOM
JIOKAJIM30BaHHOM BEPCHUEH OINEPALMOHHOM CcHUCTeMBl. Jlomyckaercs
UCIIOJIb30BAHKE MaKeTa OOHOBJIEHUS TaKOTO-TO.

JI1st mpoBeIeHNs] UCIIBITAHUI MPEIOCTABIAETCS UHCTAUIAIIMOHHAS
(ycTaHoBOYHas1) Bepcusl pa3paboTaHHON MPOTrPaMMBI.

14



Iopsimox nmpoBegeHNsT UCTIBITAHUM

HNcnplTaHuss AOMKHBI MOPOBOJMTHCS  IMOATAIMHO COIJIACHO  II.
«IlepedyeHb ATanoOB UCIIBITAHUIY HACTOSIIIETO IOKYMEHTA.

YcioBus M MOPSAAOK NMPOBEACHUA UCTIBITAHUM
YciaoBus NPOBEACHUSA UCTILITAHUM

Hcnbrtanus JTOJKHBI MPOBOAUTHCS B HOPMAaJIbHbBIX
kimmatnyeckux ycioBusax mo 'OCT 22261-94. YcnoBusa npoBeaeHus
VCIIBITAHUY TTPUBEAECHBI HUXKE:

« TEMIEpaTypa OKpy»karomiero sozayxa, °C - 20 £ 5;

« OTHOCHUTEIIbHAs BIaXXHOCTh, % - oT 30 g0 80;

. armocdepHoe nasienue, klla - ot 84 no 106;

« 4acToTa MuTaroiieH aekrpocetu, I'm - 50 + 0,5;

o HaIpsHKEHUE MTATAONIEH CETH IIEPEMEHHOTO TOKa, B - 220 £ 4,4,

YcioBust HaYaJ1a U 3aBCPIICHUSA OTACJIbHBIX 3TAIIOB HCIIbITAHU

HeoOxoauMBIM M J1OCTaTOYHBIM YCJIOBHMEM 3aBepllieHusl | »Tamna
WUCTBITAHUA W Hayajlla 2 2JTana UCHbITAHUM SBISIETCS YCIEIIHOE
3aBEpUICHUE TMPOBEPOK, NpoBOAUMBIX Ha 1 atame (cM. m. «llepeueHp
MPOBEPOK, MPOBOJIUMBIX HA | 3Tare UCIBITAHUI).

YcioBueM 3aBeplIeHUsT 2 3Tara WCIHBITAHUN ABJISETCS YCIEITHOE
3aBEpILIECHUE MPOBEPOK, MPOBOAMMBIX Ha 2 3TAIl€ UCITBITAHUMN.

OrpanuyeHus1 B yCJIOBHSAX NPOBEACHUS UCIIBLITAHUM
KimmmaTrnueckre yciioBUsl 3KCIUTyaTaluy, NPH KOTOPBIX JOJKHBI
oOecreunBaThCA 3aJaHHbIE XapaKTEPUCTUKU, JOJKHBI YIOBIETBOPSTH
TpeOOBaHUSAM, MPEABABIAEMBIM K TEXHUYECKUM CpPEICTBAM B YacTH
YCJIOBUM MX JKCIUTyaTaluH.
TpeOoBaHusi K TEXHHYECKOMY 00CITyKMBAHUIO
TpeOoBanus K TEXHUYECKOMY OOCITYKUBAHUIO HE MPEbSIBIISIOTCS.

beH3nHOM, CONSIPKOM MOporpaMmy 3ampaBiisiTh HE HAN0, MAacio
MEHATH HE HAJIO.
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Mepsl, o0ecnieunBarinue 0€30MaACHOCTh U 0€3aBapUHHOCTD
NPOBeICHUS NUCIIBITAHUM

[Ipy mnpoBeneHHWM HWCHBITAHWNA 3aKa3uyWK JOJDKEH OOECTIeYUTh
coOmoienre TpeboBaHuil Oe3omacHocTH, ycTaHoBiaeHHbIX ['OCT
12.2.007.0-75, TOCT 12.2.007.3-75, «lIpaBunamu  TEXHUKHU
0€30MacCHOCTH MPH IKCIUTyaTalluu 3JIEKTPOYCTAaHOBOK MOTPEOUTENCHY, U
«IIpaBunmaMu  TEXHMYECKOM  OKCIUIyaTallkM  3JIEKTPOYCTAHOBOK
OTpeOUTENCi».

[Tockonbky  (cormacHo  moapasneny  «Buabl  UCHBITaHHI
TEXHUYECKOTO 3aJIaHMsI) UCTIBITAHUS TIPOBOJIATCS HA 0OBEKTE 3aKa3uurKa,
3aKa34uK JIOJKEH 00ECIEeUnTh COOJTI0OICHUE Mep OE30MMacHOCTH.

Hopsaxok B3anMoAeicTBUA OPraHU3aALUNA, YY4ACTBYIOIIUX B
HCIBITAHUAX

HcnonHuTesb NMCBMEHHO U3BEIIACT 3aKa34YWKa O TOTOBHOCTU K
MPOBEJACHUIO MPUEMO-C/IATOUYHBIX HUCIBITAHUW HE TO3JHEEe 4em 3a 14
JTHEN 10 HAMEYEHHOT'O CPOKa MPOBEICHUS UCTIBITAHUNA.

3akazuuk [Iprka3zoM Ha3Ha4daeT CPOK MPOBEACHUS HUCIIBITAHUNA W
MIPUEMOYHYI0O KOMHCCHM, KOTOpAas NOJDKHA BKJIOYaTh B CBOWM COCTaB
IPEICTABUTENECH 3aKa3UUKa U UCIIOJIHUTEIIS.

3aka3uMK IMMUCbMEHHO M3BEIIAET CTOPOHHUE OpPTraHU3ALNH,
KOTOPBIE JIOJDKHBI TPUHATH YYACTUE B IPUEMO-CIATOYHBIX UCIIBITAHUSX.

3aka3uMK COBMECTHO C  HCHOJIHUTEIEM  NPOBOIAT  BCE
IIOJATOTOBUTEIBHBIE MEPONPHUATHUS JJI1 HPOBEACHUS WCIBITAHUN HA
00BEKTE 3aKa34yuKa, a TaK e MPOBOJSIT UCHBITAHUS B COOTBETCTBUU C
HACTOSALIEH IPOTPaMMON U METOAUKAMMU.

3aKa3uvK OCYIIECTBISCT KOHTPOJIb MPOBEICHUS HCIBITAHHUM, a
TaK)KE€ JIOKYMEHTHUPYET XOJ IIpOBeleHUs MnpoBepok B IIpoTokone
IIPOBEICHUS UCTIBITAHUNA.

TpeOoBaHus K MEePCOHALY, MPOBOAAIIEMY UCIIBITAHUS
[lepcoHnar, mpoBOASIINI UCTIBITAHUS, TOJKEH ObITh aTTECTOBAH Ha

II kBanupuKaMOHHYIO TPYMITY MO JIEKTPOOE30MacHOCTH (AJ1s1 pabOTHI €
KOHTOPCKUM 000PYJ0BAaHHUEM).
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MeTtoabl HCIBITAHUH

B pasnene «MeToapl HCHIBITAHUN» JIOJAKHBI OBITH TPUBEICHBI
ONMCAHUSA MCIIOJNBb3YEMBIX METOJIOB HUCIBITAHUW. MeETonbl UCIBITAHUN
PEKOMEHAYETCS MO  OTACNBHBIM  [OKAa3aTelsiM  pacmnoyiaratb B
MOCJIE/IOBATEIbHOCTA, B KOTOPOW 3TH IOKAa3aTElXd PACIIOJI0KEHBI B
paznenax «TpeboBanust Kk mporpamme» u «TpeboBaHus K IpOrpaMMHOMN
JOKYMEHTALN.

B Meromax WCHBITaHUM JIOKHBI OBITh MPUBEJICHBI OIMUCAHUSA
IPOBEPOK C  YKa3aHWEM pE3YJbTAaTOB IIPOBEACHUS  HCIIBITAHUU
(mepeyHer TECTOBBIX MPUMEPOB, KOHTPOJBHBIX PACIEYATOK TECTOBBIX
npuMepoB U T. 1.) [U3 1. 2.8 TOCT 19.301-79]CBenenus o meronax
IIPOBEACHUS WCIBITAHUN M3JIOKEHBI B JOKyMeHTax [Ipunoxenne A u
[Tpunoxenue b.

IMpusioxenus

B mnpunoxkeHue K JOKYMEHTY MOTYT OBbITh BKJIIOUEHBI TECTOBBIC
pUMEPBI, KOHTPOJBHBIE pacredaTKH TECTOBBIX MPUMEPOB, TAOJHUIIBI,

rpaduku u T. 1. [m3 1. 2.9 TOCT 19.301-79]
Ipunosicenue A — 0b6s3aTeNbHOE.

MeTtoabl IpoBeIeHUA NMPOBEPKU KOMIIJIEKTHOCTH POrPaMMHOM
AOKYMEHTALUU

[IpoBepka KOMIUIEKTHOCTA MNPOTPAMMHOW JOKYMEHTAallUM Ha
MPOTPAMMHOE H3JIEJIME NPOU3BOAUTCS BU3YAIIbHO MPEACTABUTEISIMU
3aKa34yuKa. B xo/e nMpoBEepKU COMOCTABISAETCS COCTAB U KOMIUIEKTHOCTD
MIPOTPAMMHOM  JJOKYMEHTAI[MHW, MPEACTABICHHON WCIOJHUTEIEM, C
MIEPEYHEM MTPOTPAMMHOM IOKYMEHTAIIHUH.

[IpoBepka cuuTaeTcs 3aBEPLIEHHONM B CIIydae COOTBETCTBUS
COCTaBa M KOMIUIEKTHOCTM  IPOrPaMMHOM  JOKYMEHTAIlUH,
IIPEJICTAaBIICHHOU HCTIOJTHUTETIEM, MIEPEYHIO MPOTrPaMMHOM
JOKYMEHTAIMU, IPUBEICHHOMY B YKa3aHHOM BBIIIIE ITYHKTE.

[To pe3ynbTataM MPOBEECHUS MPOBEPKU MPEICTABUTEND 3aKA3UNKA
BHOCUT 3amuch B IIporokon wucneitanud - «KOMIUIEKTHOCTh
NpPOTPAMMHOM  JIOKYMEHTAllMM COOTBETCTBYET (HE COOTBETCTBYET)
TpeOoBaHusiM 1. llepedeHb JOKYMEHTOB, MPEABSIBISIEMBIX Ha
VCTIBITAHUS HACTOSIIETO JOKYMEHTa.
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[IpoTokon ucneitanmii —m. 7 PJ[ 50-34.698-90.

MeToabl IPOBECACHUSA MPOBECPKU KOMIUVICKTHOCTH U COCTaBa
TCXHUYCCKUX U MPOrpaMMHBIX CPEACTB

[IpoBepka  KOMIUIEGKTHOCTM M  COCTaBa TEXHUYECKUX U
MIPOrPAaMMHBIX CPEJICTB NPOU3BOJIUTCSA BHU3YaJbHO IPEICTABUTEIEM
3aKa34nka. B xo1e npoBepKM COMOCTABISAETCSA COCTAB U KOMILUIEKTHOCTD
TEXHUYECKUX U TpPOrpaMMHBIX CpEJICTB, MPE/ICTABICHHBIX
VICTIOJIHUTEIIEM, C NEPEYHEM TEXHUYECKUX M MPOTrPAMMHBIX CPEACTB,
PUBEECHHBIM B Ta0J. X HACTOSIIETO JOKYMEHTA.

KOMIJIEKTHOCTh  CHCTEMHOTO 0OJIOKa, BXOJSIIEr0 B COCTaB
TEXHUYECKUX CPEJICTB, MOXKET MPOU3BOJIUTHCS O OJIAHKY 3aKasza, eCiiu
CUCTEMHBI OJOK omne4yaTaH MPOU3BOJMUTENEM WM MPOAABIIOM.
KOMIUTEKTHOCTh TPOrpaMMHBIX CPEACTB MPOBOJUTCS TAKKE BU3YAJIBHO.
3arpy3wiace ONEpaldOHHAsA CUCTEMA, BBICBETUIICS JIOTOTHII, BEPCUS —
COOTBETCTBYET/HE COOTBETCTBYET 3asIBJICHHON B TEXHUYECKOM 3aJaHUH.

[IpoBepka cuuTaeTCsd 3aBEPIICHHOW B CIIyda€ COOTBETCTBUS
COCTaBa M KOMIUIEKTHOCTA TEXHHYECKUX W MPOTrPAMMHBIX CPEICTB,
MPEJICTABIICHHBIX  HWCIOJHUTENIEM, C TMEPEYHEM TEXHUYECKUX W
MPOrPaMMHBIX CPEJICTB.

[To pe3ynpTaTaM npOBEAECHUS MPOBEPKU MTPEACTABUTEID 3aKA3UYHNKA

BHOCUT 3anuck B I[Iporokonm wucoeiTanuii - «KOMIUIEKTHOCTH
TEXHUYECKUX U  MPOTPaMMHBIX  CPEACTB  COOTBETCTBYeT  (HE
COOTBETCTBYET) TpeOOBaHUSIM II. TexHunueckue CPEICTBa,

VCTIOJIb3YEMBIE BO BPEMSI UCTIBITAHUM HACTOSIIIETO JOKYMEHTA.

Ilpunoscenue b — o0s3aTenbHOE.

PykoBoACTBO  omeparopa JOJKHO  COJEpKaThb  MOJAPOOHBIC
CBEIICHUS O peanu3anuu BceX GYHKIUM nporpaMmbl. UTOOBI He
KOMUPOBATh YKAa3aHHBIE CBEJICHUS B HACTOSIIUN JOKYMEHT, JOCTATOYHO
OTPAHUYHUTHCS CCHUIKAMU HA MOApa3iesbl PykoBoACTBa oneparopa.

MeToabl IPOBEPKH BbINOJHEHUS (PYHKIIUU CO3IAHUA HOBOIO
(mycrToro) gaiJia

[IpoBepka BBIMOTHEHUS YKa3aHHOM (YHKIIMU  BBIIOJIHSIETCS

corjlacHo 1. «BeinmonHenne pyHKIMM co3/1aHusi HOBOTO (O€3bIMSIHHOTO)
¢aiina» pyKoBOJICTBa orepaTopa.
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[IpoBepka cuuTacTCs 3aBEPIICHHOM B CIIy4a€ COOTBETCTBUS
COCTaBa M MOCJEIOBATEILHOCTH JCUCTBUM OMNEpaTopa NpU BbINOJIHEHUH
JaHHOW (YHKIMH YyKa3aHHOMY BBIII€ IOJpa3iely PYKOBOJCTBA
orieparopa.

[To pe3ynbTataM MPOBECHUS MPOBEPKU MPEICTABUTEND 3aKA3UNKA
BHOCHT 3anuCh B [IpOTOKOJI UCTIBITAHUM - «I1. TAKOW-TO BBIIIOJTHECH.

dopMaU30BaHHOE H3JI0KEHHUE («yKa3aHHOW», «JIaHHOMY» U TIp.)
MO3BOJISIET KOMMPOBATh BCE TpU ab3aria W3 mojapasjeia B IMOJpasael,
MEHSThCS OyJIeT TOJILKO HOMED I0JIpa3jieia pyKOBOACTBA oIleparopa.

MeToabl NPOBEPKH BbINOJHEHUS (PDYHKIIUN OTKPBITHS (3aTPY3KH)
cyumecTsywuero gaiia

[IpoBepka BBITIOMHEHUSI YyKa3aHHOW (YHKIIMU  BBITIOJHSICTCS
corlacHO 1. «BeimonHeHue  QYHKIUM  OTKPBITUS  (3arpy3KH)
CYIIECTBYIOIIETO (aiiya» pyKoBOJCTBa oNepaTopa.

[IpoBepka cuuTaeTrcs 3aBEpPLIEHHONW B ClIydae COOTBETCTBHUS
COCTaBa U MOCJEIOBATEILHOCTH JEUCTBUM ONEPAaTOpa MPHU BBINOJIHEHUN
TaHHOM (PYHKIMM yKa3aHHOMY BBIIIE TMOApPA3Jely PYKOBOJCTBa
omeparopa.

[To pe3ynbTaraMm MpOBEICHUS MPOBEPKU MPEICTABUTEND 3aKA3UNKA
BHOCHT 3amnucCh B [IpOTOKOJI UCTIBITAHUM - «II. TAKON-TO BBIIIOJHEH).

MeToabl NPOBEPKHU BHINMOJHEHUS (PYHKIUU PEAAKTUPOBAHUSA

OTKPBITOr0 (naJsiee - Tekymiero) ¢gaiijia myreM BB0Ja, 3aMEHbI,

yAAJICHUS COAEeP:KUMOro (pailjia ¢ IPUMEHEHUEM CTAHAAP THBIX
YCTPOMCTB BBOAA

[IpoBepka BBIMOTHEHUS YyKa3aHHOM (YHKIIMU  BBIIOJIHSIETCS
corjacHo 1. «BblnonHeHne PyHKIMU pelaKTUpOBaHUs TeKyIero (daitia
IIyTEM BBOJA, 3aMEHBI, YIAJIICHUS COAEPKUMOTO (hailjia ¢ TPUMEHEHUEM
YCTPOMCTB BBOJIa» PYKOBOJICTBA OIIEpaTOpA.

[IpoBepka cuuTaeTCAd 3aBEPIICHHOW B CIly4ya€ COOTBETCTBUSA
COCTaBa U MOCJIEIOBATEIBLHOCTH JCUCTBUN ONEpaTOpa MPHU BBIIOJIHEHUN
JaHHOM (YHKIMHU YKa3aHHOMY BBIIIE MOAPA3JEITy PYKOBOJICTBA
omneparopa.

ITo pe3ynpTaTtaM npOBEACHUS IIPOBEPKU MPEICTABUTEIb 3aKA3UNKA
BHOCHT 3aIUCh B IIpOTOKOJI HCTIBITAHUM - II. TAKOW-TO BBITIOJIHEH).
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MeToabl NPOBEPKH BbINOJHEHHSI (DYHKIIUU PeJaKTHPOBAHUA
Tekyuero gaija ¢ npumMeHenueM 0ydepa oOMeHa onepanuoOHHOI
CHCTEMBI

[IpoBepka BBITIOJHEHHS yKa3aHHOW (YHKIIMW  BBIMOJHSICTCS
COTJIacHO 1. «BrIMmojiHeHNe PYHKIMHU peJaKTHPOBAHMS TEKYIIETo (aiiia
C nmnpuMmeHeHHMeM Oydepa oOMeHa  OMEPAIMOHHONW  CHCTEMBI»
PYKOBOJICTBA OIlepaTopa.

[IpoBepka cuuTaeTCs 3aBEPHICHHOM B CIy4ae COOTBETCTBHUSA
COCTaBa M MOCJIEA0BATEIBHOCTH JICUCTBHUI OIepaTopa MPH BHITIOJIHECHUN
TaHHOW (YHKIMHM yKa3aHHOMY BBIIIE TOJpa3aeily PYKOBOJICTBA
oreparopa.

[To pe3ynpraTaM mpoBeASHUS TPOBEPKH MIPECTABUTEIb 3aKa3urKa
BHOCHT 3ammuCh B [IpOTOKOI HCIIBITAHUM - «I1. TAKON-TO BBITTOJTHEH.

MeToabl NPOBEPKH BHINOJHEHUSA PYHKIUU cCOXpaHeHus (aiiia ¢
HCXOJAHBIM UMEHEM

[IpoBepka BBIIOTHEHUS YyKa3aHHOW (YHKIIMU  BBITIOJHSICTCS
corjacHo 1. «BpImosiHeHNEe QYHKIUM COXpaHEHHS (aiiga ¢ UCXOIHBIM
MMEHEM» PYKOBOJICTBA OIIEpaTopa.

[IpoBepka cuuTaeTcss 3aBEpPLIEHHONW B CIIydae COOTBETCTBUS
COCTaBa U MOCIEIOBATEIBLHOCTU JACUCTBUN ONEpaTOpa HPHU BBIIOJIHEHUN
JaHHOW (YHKIIMM yKa3aHHOMY BBIIIE TMOJpa3ieily PYKOBOJICTBA
omneparopa.

[To pe3ynbpTaraM IpoOBEIECHUS MPOBEPKU NIPEICTABUTEND 3aKa3UUKa
BHOCHT 3a1UCh B [IpOTOKOJI UCTIBITAHUM - «I1. TAKON-TO BBITIOJHEH).

MeToabl IPOBEPKH BbINOJHEHUE QYHKIUU COXpaHeHud (paiiia ¢
HUMEHEM, OTIMYHBIM OT HCXOJTHOI'0

[IpoBepka BBIMOTHEHUS YyKa3aHHOM (YHKIIMU  BBIIOJIHSIETCS
cornacHo 1. «BwimosiHeHHe (QyHKUIMH coxpaHeHus Qaiiia ¢ MMEHEeM,
OTJIMYHBIM OT UCXOJHOT0» PYKOBOACTBA OIlEpaTopa.

[IpoBepka cuuTaeTCAd 3aBEPIICHHOW B CIly4ya€ COOTBETCTBUSA
COCTaBa M MOCJIEN0BATEIBHOCTH JAEHUCTBUM OIepaTopa MNP BBIIIOJIHEHUN
JAHHOM (YHKUMM YKa3aHHOMY BBIIIE MOApPA3Jeiay pPYyKOBOJCTBA
orneparopa.
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[To pe3yapTaTaM mpoBeACHUS IPOBEPKH MPEICTAaBUTEND 3aKa3unKa
BHOCHT 3anUCh B [IpOTOKOJI UCTIBITAHUM - «I1. TAKON-TO BBITIOJHEH).

MeToabl NPOBEPKH BbINOJHEHUS] (PDYHKIIUN OTIPABKH COAECPKUMOIO
TeKYyIIero (paujia 3JJeKTPOHHOU MOYTOM ¢ MOMOIIbIO BHEIIIHEH
KJIMEHTCKOM MOYTOBOM NMPOrPaMMbl

[IpoBepka BBIMOTHEHUS YyKa3aHHOW (YHKIIMU  BBITOJHSIETCS
COTJIACHO II. TAKOMY-TO PYKOBOJCTBA ONEPATOPA.

[IpoBepka cuuTacTCAd 3aBEPLIICHHOM B CIIydya€ COOTBETCTBUSA
COCTaBa M MOCJIEA0BATEIPHOCTH JACHUCTBUAN ONEPATOpPA MPU BBIITOJIHEHUN
JaHHOW (YHKIMM yKa3aHHOMY BBIIIE TMOJpa3ieily PYKOBOJICTBA
omneparopa.

[1o pe3ynpTaTaM npoOBEACHUS ITPOBEPKH MTPEICTABUTEND 3aKa3UMKa
BHOCHT 3aIuCh B [ IpOTOKOJI HCTIBITAHUY - IT. TAKOW-TO BBITIOJTHEH).

MeToabl NPOBEPKH BbINOJHEHUS] (PDYHKIIUU BHIBO/JAA ONEPATUBHBIX
CIIPaBOK B CTPOKOBOM (hopmate (IOACKA30K)

[IpoBepka BBIIOTHEHUS YyKa3aHHOW (YHKIIMU  BBITIOJHSICTCS
COIJIACHO II. TAKOMY-TO PYKOBOJICTBA OIlEpaTopa.

[IpoBepka cuuTaeTcss 3aBEpPLIEHHONW B CIIydae COOTBETCTBUS
COCTaBa U MOCJIEIOBATEIBLHOCTU JEUCTBUM ONepaTopa NpU BbINOJIHEHUH
JaHHOW (YHKIIMM yKa3aHHOMY BBIIIE TMOJpa3ieily PYKOBOJICTBA
omneparopa.

[To pe3ynbpTaraM IpoOBEIECHUS MPOBEPKU NIPEICTABUTEND 3aKa3UUKa
BHOCHT 3a1UCh B [IpOTOKOJI UCTIBITAHUM - «I1. TAKON-TO BBITIOJHEH).

MeToabl IPOBEPKH BHINMOJHEHUA PYHKIUU HHTEPAKTUBHOM
CIIPABOYHOMN CUCTEMBbI

[IpoBepka BBIMOTHEHUS YyKa3aHHOM (YHKIIMU  BBIIOJIHSIETCS
COTJIACHO II. TAKOMY-TO PYKOBOJCTBA OIEpaTopa.

IIpoBepka cuuTacTCsd 3aBEPLICHHONW B Clly4yae COOTBETCTBUA
COCTaBa M MOCJIEN0BATEIBHOCTH JIEHUCTBUN ONEpATOpPa MPU BBHIITOJIHEHUHU
JaHHOM (YHKUMM YyKa3aHHOMY BBIIIE MOApPA3JeTy PYKOBOJICTBA
omeparopa.

[1o pe3ynpTataM npoOBEACHUS IIPOBEPKU IIPEICTABUTEND 3aKa3yMKa
BHOCHT 3aIUCh B IIpOTOKOJI HCTIBITAHUM - «II. TAKOM-TO BBITIOJIHEH).
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MeToabl NPOBEPKH BbINOJHeHHE PYHKIUHN 0TOOPAaKeHUSI HA3BAHUSA
NMporpamMmsl, BEepCUM NPOrpaMMbl, KOMMPAUTAa 1 KOMMEHTAPUEB
pa3padoT4uKa

[IpoBepka BBIMOTHEHUS YyKa3aHHOW (YHKIIMU  BBITOJHSICTCS
COTJIACHO II. TAKOMY-TO PYKOBOJCTBA ONEPATOPA.

[IpoBepka cuuTacTCAd 3aBEPLIICHHOW B CIIydya€ COOTBETCTBUSA
COCTaBa M MOCJIENOBATEIBHOCTH JAEHUCTBUAN ONEPATOPA MPU BBIITOJIHEHUN
JaHHOW (YHKIMM YKa3aHHOMY BBIIIE TMOJpa3/eily PYKOBOJICTBA
orneparopa.

[To pe3ynpTaTtaM npoOBEACHUS ITPOBEPKH MTPEICTABUTEND 3aKa3UMKa
BHOCHT 3aIuCh B [ IpOTOKOJI HCTIBITAHUY - IT. TAKOW-TO BBITIOJTHEH).

BeiBOALI

[IporpamMa u MeTOAWKAa HUCIBITAHUHN, pa3paOOTaHHBIE COTJIACHO
tpeboBanuit ['OCT  19.301-79 — nporpaMMHBIH  JOKYMEHT,
JIOCTATOYHBIN (B 11€7IOM) JJIsi TIPOBEICHUS HUCIIBITAHUN TPOTrpaMMHBIX
u3genni. B TO ke BpeMs nporpaMma M METOAUKUA MCHBITAHUU
(KOMIIOHEHTOB, KOMILJIEKCOB CpEJICTB aBTOMAaTH3allUM, TOJICUCTEM,
CUCTEM) COTJIACHO 0. 2.14. PJ1 50-34.698-90.
ABTOMATHU3NPOBAHHBIE CHUCTEMbI TPEBOBAHHUA K
COAEPXAHHNIO JOKYMEHTOB — n#OKyMeHT, KOTOpPBIA MOKHO
CUUTaTh 00JIee YHUBEPCATHHBIM.
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Hpuiaoxenue 2

$opMa 119 HCTIBITAHHA
H3Ie/IHi MAIMHHOCTPOSHH
H NIPHOOPOCTPOSHHA

VTBEPKIAIO
Honxcrnoems pyxosodumena
OPZAHUZAYUU-UCHOTHUMENR

H.O. ®amunua

« » 20 T.

1
COTI'JIACOBAHO
Honxcnocmy pykosodumena
op2aHu3ayUI-NOMPebUmena

H.O. Pamunua
« » 20 T.
INPOI'PAMMA H METOJHKH
(6uo ucnvimanuii) ACIIBITAHHH
(HaumeHoearue uzoenus)
XX XXX XX XX XCTIM?
I'naswwtii xoncmpyrmop H.O.Pamunuz
I'naswuwiii mexnonoz H.O.Pamunua
Inasuwrii memponoz H.O.Pamunua

! Moxe oQOPMISETCH I8 MPOSKTOB, B KOHTPAKTAX KOTOPHIX MPeIyCMOTPEH KOHEPETHEIH MOTPeOHTENb paspadaTel-

BaeMOI JOKYVMEHTAHH, B ToM IHcIe FIHHIHATOp NpoekTa B paMKax MeponpHATHHE IIporpamMMel.

? BuecTo cHMBonos XK. . VEAa3BIBAIOT 0003HAUEHHE, IPHCBOSHHOE JaHHOMY JOKVMEHTY.

3 [TpH HEOOXOIHMOCTH MOCIE0BATENBHOTO BEITYCKA HECKONBKHX [IM (Hamp ., A7 HCIBITAHHNE MaKeTOB, IpeIBapH-
TelBHEIX H IPHEeMOYHEIX HCIEITAHHEA) HX obozHagaroT IIM, TIMO1, TIMO2 5 1. 1.
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VcrnoBHEBIE 0003HAYCHHA H COKPAIICHHA, IPHHATBIC B TCKCTC

1. O6mue noaoxeHEsd

1.1 HaumeHoBaHHE H 0003HAYEHHE ONBITHOIO 00pPa3sIa IPOAYKIHH (Ianee — 00BEKT HCIBI-
TAHHH).
Haunenosanue u obosHaderue 6 coomsencmsil ¢ OCHOSHBIM KOHCHMPYKIMOPCKUM 0OKY-
MeHIMOoM.
. lens ucnprTanmit
HCCIENOBAHHE TEXHHUSCKHX XapaKTEPHCTHK 00BEKTA HCOBITAHHE H n?'ren JOCTHE-
HHA 3HAYEHHI, YCTAHOBISHHBIX TPeOOBAHHAMHE TEXHHTECKOTO 3a0aHHA |
- OpeJBapHTETbHAA OIEHKA COOTBETCTBHA ODBEKTA HCNOBITAaHHE TpeboBammaM 13, a
TAK3KE 1A OIpeielleHHA TOTOBHOCTH 00BEKTA HCIBITAHHE K rOCYyIapCcTBEHHBIM IIpHE-
MOYHEIM (OIIBITHO-TIPOMEBIIILTEHHEIM ) HMCIIEITAHHEAM
- MOOATBEPAICHHE COOTBETCTBHA XapAKTCPHCTHK 0OBEKTAa BCEM TpeOOBaHHAM, 3a7aH-
HeIM 13, B yCI0OBHAX, MAKCHMAIBHO IPHOIHACHHBIX K YCIOBHAM pealbHOH 3KCITya-
TanHe (IpPHMEHEHHA, HCIIOIB30BAaHNA), 4 TAKMKE 1A OLEHKH BO3MOMKHOCTH IIPOMBIMI-
TIEHHOIO IPOH3BOACTEA H PeaTH3alHl HpO,«I}’IU.IHHG.
1.3 Yenopna npeapABIeHHA 00BEKTA HCIOBITAHHE Ha HCNBITAHHA
1.3.1 HcnrITaHuA OPOBOAATCA HA [KoTuYecmeo | 00BEKTOR HCIEITAHMI.
1.3.2 Ilopanok oTOOpa 0OBEKTOB HCIBITAHHE

1.3.4 O0BeKT HCOBITAHHH NPeIbABIASTCA HA HCIBITAHAA B CISIYIOMSH KOMILTIEKTHOCTH:

0OBEKT HCIBITAHHH;

VIIAKOBKA;

Tapa;

KOMIIIEKT 3KCIITYATATHOHHOH JOKYMEHTAITHH.

1.3.5 OOBeKT HCOBITAHHE NPEeTBABIASTCA HA HCOBITAHHA B CONPOBOMICHHH CISIYVIOIMHX
JOKYMEHTOB:

T3:

rommmnert KT, T, (IT0). oTKOpPEeKTHPOBAHHEI IO Pe3yIBTATAM PaHEe IPOBEICHHEIX HC-
MBITAHHH;

HacToAmaa [TM;

HOPMATHBHAA JOKYMEHTAlHA, ykazaHHad B [IM;

MUNOSLIE CIMAaHOAPMUIUPOSAHHBIE MEMOOUKN UCALIMAHUIT (NPU HeoBXO0dUMOCMIL);

npoext TV,

OTHET O MATCHTHEIX HCCISIOBAHTAX;

AKT TEXHHYCCKOH TOTOBHOCTH 0ObLEKMA UCHBINAHUIL;

U m. n.

1.4 Opeanuzayua-ucnonsumens B3aHMOISHCTBYST ¢ IPEeICTABHICIAMHE 3aKa3dHKa H OpY-
THX OpPraHH3anHi, yIacTBYIOIIHX B HCIBITAHHAX, B CISIYIOINEM NOPAIKE:

2 Oommue TpebOBAHAA K YCIOBHAM, 00ecHeUeHAID H NPOBeIeHA HCOLITAHAR

4 - -
11 HecaegoBaTe BCKHX HenelTagHH mo TOCT 16504

& e

 IOma IIM mpeapapHTeIBHEIX HCOBETAHHH

8 Tl TIM mpHeMoYHEIX (ONEITHO-TPOMBIIITEHHEIX) HCTIEI AR
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2.1 MecTo npoBeneHHA HCOBITAHHH

HecneiTanua npoBomATcA Ha Oase NPenIpHATHA « » 6 (yex, nabepanio-
PUA, HOTUZOH U LA ).

2.2 TpeboBaHHA K cpelcTBaM NPOBSIcHHA HCIIBITAHHH

2.2.1 IlepeueHs cpencTB NpoBEIcHHAA HCNBITAHAN NPHBEIEH B IPHIOKEHHH b.

2.2.2 Cpencrsa H3MEPEHHH, YKa3aHHBIE B IPHICKEHHH b, MOryT OBITE 3aMeHEHBI APYTH-
MH, 00€CNETHBAITHMH TPE0YyeMyI0 TOYHOCTE H3MEPEHHI.

2.2.3 CpencTBa H3MEpPEHHH JODKHBI OBITH IIOBEPEHE! B COOTBETCTBHHE ¢ TpeboBarHAMH 1P
50.2.006-94.

2.2.4 VcnerraTensaoe obopyaoBaHHe ToDKHO OBITE arTecToBano mo I'OCT P 8.568.

2.3 TpeOoBaHHA K YCIOBHAM MPOBEICHHA HCIBITAHHE (COCMOAHUE OKPYXCaiouell, UCKYC-
cmeenHo cozdasaemoll LIl Modenupyemol cpedsl U m.n.) .

Henvimarnua 0onxcHbl NPOEOOUMBCA € HOPMATLHBIX KIUMAMUYECKUX VCIOEUAX .

memnepamypa oxpyxcaiouezo sozdyxa, °C 20<10
OMHOCUMETbHAA E1ANCHOCHb §030VXA, %o om 435 oo 80
ammocgeproe dasnesue, MM pm. cim. om 630 oo 800

2.4 TpeboBaHHA K IOATOTOBKS H3JEIHA K HCIIBITAHHAM

2.4.1 HapaboTka oOBEKTA HCOBITAHHH IIepel] HAUaloM HCIBITAHHH NODKHA COCTABIATE

9acOoB H IMOOTBEPKIATECA IePEYHEM paHee IPOBeIeHHBIX HCOBITAHHH ¢ (HKcamHeH Hapa-
DOTEH.

2.4.2 K HavuaTy HCOBITAHHH H3TOTOBHTEIb MPEACTABIACT «AKT TeXHHYECKOH IOTOBHOCTH
0OBLEKINA UCHBIMAHNULY,

2.5 TpeboBaHHA K 00CIY:KHBAHHEO H3ICIHA B IPONESCCe HCNBITAHHH

B npoyecce nposedenua UCHLIMAHUT NEPCOHATOM NPEONPUATHUA « » NPOSOOAMCA
pabomul 6 0bbeMe KOHMPOILHOSO OCMOMPa o0bekma UCHBIMAanUll U, Npu HeoOXooUMoCcmU, e20
MEKVUIE20 OOCTVHCUSAHUA.

2.6 TpeboBaHna K MOPAIKY pabOTEI HA H3JdeTu TI0 3aBEPIICHHH HCIIBITAHHI

2.7 TpeboBaHHA K IepCOHATY, OCYINECTBIAINEMY IOATOTOBKY K HCIBITAHHAM H HCIIBITA-
HHA

K npoBeneHHIO HCIOBITAHHI JOMycKaeTCA NEPCOHA, MPOINEIIHi oOydeHHe H (OpH Heob-
XOIHMMOCTH) ATTECTAIHIO, H3YIHBINHI KCNIyaTAIHOHHY JOKYMEHTAIIHIO 00OBeKTa HCIBITAHHI,
MOATOTOBICHHEBIA B COOTBETCTBHE ¢ «lIpasurami mexnuyeckoll 3KcHIVamayui 31exmpoycmano-
oK nompeoumeneti» u «Ilpasun mexuuxy 6ezonacHocmu NPU IKCHIVAMAYUN 3TEKNPOYCARHOS0K
nompebumeneti», ymeepxcoennvix I ocinepzonadsopom U uMenwuil cimeneds ammecmayui no
snexmpobesonactocmu ve nuxce Ill-eifi spynnei.

Ilpu nposedenun pabom npu nposepxre 1 UCHBIMAHIAX REPCOHAT 0DAZaH cobnwdams npa-
GUTA MEXHUKN DesonacHocmi coznacio «llpasunam mexsudeckoll sKenayamayuu 1exmpoycma-
Hosox nompebumeneiiy u «llpasunau mexnuxu desonacHocmu NP 3KCAAVAMAYUN 3TeKmpoyema-
HOBOK HOMpedumeneli»

i m. mn.

Ilopadox obyHenua u ammecmayuil NEPCOHANA, VHACMEVIOU{Ec0 & UCTBIMAHUAX, O0NNCEH
COOMEENMCME0EaAM b

3 TpeboBanna GezomacHOCTH

3.1 Tpebopanna De30IACHOCTH IPH NOITOTOBKE 00BEKTA HCOBITAHHE K HCIBITAHHAM
3.2 Tpebopanna 0e30IACHOCTH IPH NPOBEISHHH HCOBITAHHH

3.3 TpebopasuA Oe30IACHOCTH IPH BEIIOIHEHHH Pad0T 110 3aBEpPIIEHHI0 HCIBITAHHH

4 IlporpamMMa HCOBITAHAR

" Ec/H HHOe He oroBopeH? B pasgenax 4 u 6 TIMVL
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=8
OHP@I[&HH'&MH'E NOEKa3aTC/IH H TOUHOCTE HX H3IMCPDCHHH

IIpumep
Hownmn-
IlymrT
Hallb-
opo- _ Ilpemens- | IlyurT
Hanmernosanne nokasare- | IIyekT Tpebo- | Em. HOE
rpaMMEI o HEIE OT- METO-
fu: BaHHH 13 H3M. 3Ha-
HCIIEI- KIOHEHHA | IHKH
. UeHHE
TAHHH
4.1. ITpoBepka Ha COOTBETCT- Tpedosanua T3 6.1.
BHE KOMIUICKTHOCTH H HITH JOKYMEHTS
OollcHKA KadecTBa K J[ «Konmaext-
ICHEA K2 © ' HOCTE paspada-
TEIBAEMOH TeX-
HHYECKOH JOKV-
MEHTAaIHH, CO-
TIIACOBAHHAA C
TOCYIAPCTREH-
HEBEIM 3aEa3TH-
HOM ¥
42 IIpoBepra KOMILIEKTHOCTH 6.2
OObERIA UCHBIMAHUIT, €T0
COOTECTCTBHA CIEIH(pHKA-
IHAM, COOPOYHBIM JepTe-
JKAM H ODIMHM cXeMaM
43 ITpoBepka komunekTHOCTH | [pedoBanni T3 6.3.
H kadecTBa ]I B ACKYMEHT2
«KoMmmexT-
HOCTE pa3paba-
TEIBAEMOH TeX-
HHYeCKOH JOKy-
MEHTAUHH, CO-
TIACOBAHHAA C
TOCYIapPCTREH-
HEBEIM 33EA39TH-
HOM ¥
4.4. Ilposepra noxazameneti
HAZHAYEHUA
4.4.1.
4.4.2.
44N

...IIposepra ewinoavnenua
mpebosanuil skenTyama-
yuu, yoeocmsy mexnuie-
CKO20 0DCTYHCUEAHUA

...JIpoBepka rabapHTOB H
MACCEI

...JIpoBepka notpedie-
MOH MOIHOCTH

...Hcnwimanue na ycmoti-
YHEOCb HPU 6030€liCNGUN

2 ~ .
CocTag rpad 4, 5 H § MOXeT YTOUHATECA B 33BHCHMOCTH 0T (DOPMEL 3a1aHHA TpeDoBaHHA B T3.
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IlysxT
npo-
IPAMMBI
HCIIEI-
TaHuH

HanmeHOBaHHE moKa3aTe-
JIA

IIymxT Tpedo-
BaHHH 13

Ex.

H3M.

Homu-
HAIb-
HOE
3Ha-
UeHHE

IIpenens-
HBIE OT-
KIIOHEeHHA

[Tyaet
METO-
JHKH

cuHycoudatsHoll euopa-
L.

... Henwimanue na yemolii-
YigOCMb HPU 6030elicmsui
MEXAHUYECKIUX YOapoe

...Henwimanue Ha npoy-
HOCHIb U YCIOTHUSOCNY
NpU 6030€liCEUN MEXAHN-
YeCcKuxX yoapos 00UHOYHOZ0
delicmeua

.. Henvimanue na eozoeii-
CIMEHE HOHUNCEHHOT eM-
nepamypel

.. Henwmimanie Ha sozoell-
CIEIE NHOSLILEHHOIT THEM-
nepamypol

.. Henwmmarnue Ha Hpo4-
HOCHE HPU MPAHCHOPITH-
pPosaniii

...Henwimanue Ha npou-
HOCMb NP go30elicmeui
cunycoudanvHoll suopayul

... Henvimanue na npou-
HOCHb U YCINOIHUEOCTE
npu 6030€ilCMEUN MEXAHU-
YecKUX YOapos MHO20-
Kpamuozo oelicmela

.. Henmmarnue Ha npotv-
HOCHB HpPH nadexsuu

...IIposepra usdenua Ha
2EPMEMUYHOCHD

.. Henvimanue na eozoeii-
cmele ammocgepHuix
ocadKos

. Henwimanue Ha eozoeli-
cCM&le necka i NbLIU

...IIposepra evinoanenua
Mpebosarnill Ho HADEHCHO-
cmu

... IIposepra evinonnenua
mpebosarili No KOHCEPEA-
yuu, YnaKoexe, mape u
Mapruposke

...IIposepra svinoanerua
mpedosaniili Ho 3P2OHOMU-
K€ U MEXHUYECKOI 3¢ e-
muxe
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Hommu-

IIymaxT

HaIb-

opo- - IIpenens- | ITyHKT
HammernoBanne nokasate- | IlyexT Tpebo- | Eo. HOS

IpaMMBI . HBIE OT- METO-
a1 BaHmi T3 H3M. | 3Ha-

HCIOBI- KIOHEHHA | IHKH
- UeHHE
TAHHH

...IIposepxra svinonHerua
mpecosarull no ezonac-
HOoCU

...Ilposepxa ewinonnenua
mpebosarilll N0 NMeXHON0-
SHYHOCHU

...Ilposepxa evinonnerua
mpebosaHlll K culpbio,
Mamepualam U KOMRIex-
IMVIOUUM U3OeTUAM

...IIpoeepxa svinonHerua
mpebosanil kK nAMeHMHoll
yucmome U RameHmHotl
3aume MEXHUHECKUX pe-
lieHull

.. Ilposepxa svinonnenua
4.5 mpetosanuii T3 obwezo
xapaxmepa g pamxax OKP

. WL AL

5 Pe:xEMbBbI HCOBITAHER

5.1. IlopAnok HCIBITAHHE

Jlna mpoBeleHHA HCHBITAHHH NPHKA30M PVKOSOOWIMETA OP2anu3ayul-ucnoIHumens Ha-
3HAYAETCA KOMHCCHA .

HensITaHHA TPOBOIATCA B COOTBETCTBHH ¢ INTAHOM-TPA()HKOM, YVTBEPEKIAEMEIM PVKOEO-
dumenem op2anuIayUU-UCHOTHIMEA.

IlocnenoBaTenbHOCTh MPOBENECHHA HCOBITAHHH MOMET OBITH H3MEHEHA II0 PEINCHHIO KO-
MHCCHH.

5.2. IlpaBHna peryIHpoBKH (HACTPOHKH) B Ipollecce MOATOTOBKH H3AEIHA K HCIIBITAHHAM
H (HIH) IpH HCOBITAHHAX

5.3. OrpaHHYeHHA H APYTHE YKA3aHHA, KOTOPhIE HEOOXOIHMO BBRINOIHATE HA BCEX HIH Ha
OTIOENBHBIX PEXHUMAX HCIBITAHHH

HMcnbITaHHA OpeKpANIaoTea B CIydaix

HECOOMEENCMEUA NOTIVIAEMbIX Pe3yIbmamos mpebosanuam 13;

BO3HHKHOBSHHA ABAPHHHBIX CHTYAIIHH;

5.3 Venoeua nepepelBa, AHHYIHPOBAHHA H BO300HOBISHHA HCIBITAHHH Ha BCEX HIIH HA
OTIENBHBIX PEEHMAX

Heo0xonmMocCTE, yCIOBHA H IIOPANOK IISPEPEIBa, AHEYIHPOBAHHA HIH NPEKpPAllcHHA HC-
OBITAHHH OIpeNeTaeTcA KOMHCCHE.

¢ [IpH npoBedeHHH IpeJBapPHTEIBHEIX HCNEITAHHE H HCOEITAHHH Oolee paHHHX cTagHi. TekcT 3Toro absama auas
[PHEMOYHEIX (OIBITHO-IPOMBINIEHHEIX) HCIBITAHHE «FoHMpoTs NOIHOME, JOCMOSEPHOCINN 1 0OBLERMUEHOCHI
xoda u PesvILmamos NPUEMOHHBY [onbIMHO-NPOMBIMIENHEIX] NCHBIMANUN, ROTHOMB UHGapMayuy, cobrodeniua
CPARO8 NCHBIMMAHNT I JORVMEHMATHOE 0QopMIeHNE X PeIVALINAMOS OCVIeNeTien] KOMUCCHA, HAZHAYAEeMAn npu-
KAZ0M PVEOSOOUMENS OP2aHlu3ayli-UCHOTHUMETA.
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6 MeToan! HCOBITAHE

6.1. IIpoeepka o 1. 4.1. IlporpaMMsl BRIIOMIHASTCA CICIYIOITHM 00Pa3oM.

IIpoeepaeTca cooTBetcTBHe K]l RoMmuekTHOCTH, npuBeacHHOH B n. 4.1. IlporpaMMsl. n
ragecTBa K] — tpebosarmam ECK]I.

Kommaert K]l cunTaeTca BRIASPHABIIHM HCHBITAHHE, €CIH €70 KOMILIEKTHOCTE COOTBET-
cTBYeT TpeboBaHHAM, pHBeacHALIM B 1. 4.1. IIporpaMmel, a kagecTso — TpedoBannaM ECK]I.

6.2. IIpoeepka no 1. 4.2. IlporpaMMsl BEIIOIHAETCA CISIYHOIIEM 00pasoM.

IIpoBepaeTca cOOTBETCTBHE:

KOMILTEKTHOCTH 00bexina UcHbIMaHull TpeOOBAHHAM, IPHBeIcHHBIM B II. 4.2. [IporpamMer;

obbexma UCHBIMAaHUll — CIEMH(QHKAIINAM, cOOPOYHEIM YepTe:KaM H OOITHM CXeMaM, Ipe-
IYCMOTPEHHBIX KOMIIIeKTHOCTEE0 KT,

Obvexm ucnuiManull cIATaeTCA BEIIEPKABIIHM IIPOBEpPKY, €CITH €ro KOMIIIEKTHOCTE CO-
OTBETCTBYIOT TpeOoBaHHAM, mpHBeAcHHBIM B m. 4.2. IIporpaMMel, caM OH — crHeHH(QHKAITHAM,
cOOpPOUHEBIM HepTexaM H ODIIHM cXeMaM, IPeIyCcMOTPSHHEIX KOMIIeKTHOCTRR KT

6.3. IIpoeepka o 1. 4.3. IIporpaMMsl BRITOMHASTCA CISIYIOIODHM 00pasoM.

IIposepaerca coorsercTBHe 3]] KOoMIIeKTHOCTH, mpHBeAcHHOH B 1. 4.3. IlporpaMmsel, H
IpOH3BOOHTCA OlIEHKA KadecTBa ]I, 3agagsoro m. 4.3. [IporpaMMEL.

3]1 curTaeTcA BEIACpPKABINEH NPOBEPKY, €CTH €€ KOMIUIEKTHOCTB H KAa9ECTBO COOTBETCT-
BYIOT TpeOOBaHHAM, IPHBEISHHEIM B II. 4.3, IIporpaMMEL.

HMcnopiTaHna mo TyHKTAM [[porpaMMBl, KOTOPEIE COOTBETCTBYIOT NpoekTy 1Y, NpoBOaATCA
IIO0 COOTBETCTBYIOIMHM METOJHKAM npoekTa TY. IIpH 3TOM MeTOTHKY HCHBITAHHH CIeqyeT H3da-
raTh CIEIYIOIMHEM 00pasoM:

WHenvimanue noe n. __ Ilpocpavvel seINOTHAEMCA 6 COOMSEMOMeUU ¢ 0. pa3deia
«Memoodu xonmponar npoexma TV na uzdenue. Hzdenue cuumaemca uldeprcasiilid UCHbLImMa-
HUE, ectu, Pe3yibmamel UCHBIMAHUA COOMEEMCMEVIOM OaHHBIM/MeHbIUE/DABHET NPESBILLAIOM
3HAYEHUE, NPUSE0EHHOE € . mabauyel  Hacmoaugeli 11M».

IIpu otcyrerBEE npoekra 1Y METOOHKA HCHOBITAHHH IPHBOIHTCA THOO CO CCBIIKAMH HA
THIOBBIE CTAHJAPTHIHPOBAHHEIE METOIHKH THOO B mpAMoM Hinoxennn, HATIPMIMEP:

A) Henvimarue no n. _ Ilpospasmel guinonsaemea ciedyviouusm obpaszom. Hamepaemces
ETUHUHA CONPOMUETEHUA INEKMPUYECKOll UIOAAYUN 6 COOMEEMCMen ¢ nyHKmom 15
I'OCT 27209 «Obopydosanue snexmpomepmudeckoe. Memodel ucnuimanuiiy ¢ nomobio
omuempa M372 & credyrougux mouxax: s , .

Hzdenue cuumaemea eblOepHCASUIUM UCHBIMARNIE, €CAU 8ETUYUHA CONPOMUSTEHUA ITex-
MPUYECKOT UFOTAYUN PASHA W NPESBILULAETN FHAYEHIE, NPUEEOEHHOE 6 N, THADAULLL
Hacmoayeli IIM.

E) Henvimanue no n.  IIposparuel epinoanaemea ciedyiowum obpazom. Ilposodumea
usMepenue eenutyuHbl CONPOMUSTEHIA 3ATEMIEHUA NO NPUHYUAY Memoda avnepumempa u
eonbmMempa 6 coomsememsuu ¢ nyuxmom 6.4. znasvr « Memoodwr u cpedcmea uzmepenua

' MeTomHKH: HCTEITARMI, IPHMEHSeMEIe TS ONpeleIeHns COOTBETCTBHS IPOAYKITHH 00S3aTelBHBIM Tpe-
DOBAHHAM, eCIH OHH He SBIAI0TCA THIOBBIMH CTAHAAPTH30BAHHEIMH MeTOIHKAMH, JO/DKHEI OBITE ATIECTO-
BaHBI B YCTAHOBISHHOM IIOPAIKE H COIIACOBAHBI ¢ COOTBETCTBYIOMIHMHE OPTaHaMH TOCYAAPCTEEHHOTO Hal-
sopa (1. 6.5.7TOCT P 15.201).
Jlng ompeneTeHAS ToKa3aTeIef (XapaKTepHCTHK), KOTOPBe He MOTYT OBITh OIIpefeleHbl MPAMBIM HIIH KOC-
BEHHBIM H3MepeHHeM MeTONHKH JO/IKHEL COJEPIKATD:
- (hopMymEI pacueTa B KOHeWHOM BHIe (0e3 BBIBOZOB) ¢ OOBACHEHHEM CHMBOIOB, 0003HAYSHHUI 4
ko3 dHIHEHTOB.
- HOMOTPAMMEI, JHATPAMMEL, TPAQHKH 3aBHCHMOCTH OTASTBHBIX IAPAMETPOB H3TeIHT 0T COCTOMHHI
BHeIIHeH cpelbl, IpVIHX DapaMeTpoB;
- CHOCODEI OIHKH KadecTBeHHOH XapaKTepHCTHEH.
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INEKMPULECKUX BeTNYLHY Nocobud «Hameperua & anexmpuyecxux yenaxy (VMHTI] Moe-
copsnepzonadzopa, M., 2001 2.) & credyiouux mouxax: s s
Hzoenue cuumaemca suiOepxcasiiiiM UCHBIMAHNE, €call 6ETUYUHA CONPOMUETEHIA 3a3eM-

JeHUA PASHA WU Npesblliden] SHAYeHUe, NPpUSedeHHoe 6 . __ Mabauysl __ HACMOAUEl
IIM.
I') Henvimanue no n. Ipocpammel évinoanaemen ciedyiouun oopasom. Ilpu nomoyu

morouzMepumensuex xaewell I[45-01 npouzeodumea uzmepenue moxa & xaxcdoii gaze npu pa-
boueii memnepamype na Hazpesamene 2500 °C. Homunanenas MougHocms 8 xaxcooii u3s mpex gas
(S, §3 S3) paccuumvisaemea no popmyne:
S=J§-UC Iz -cosp,
20€ S — HoMUHATLHAA MolHocmb, Bm;
Uc - cemesoe nanpaxcernue, 380 B;
Is — mox ¢pazwl, A;
@ - yzon cdsuza haz mexcdy HanpadceHueM U MOKOM, UIMEPAEMCA mpexdazHbim
gazomempom C302-MI1-1 I'OCT 8039.
Mowrocms, nompebnaeman om cemu, onpedenfaemca yepeoHerem pe3yismanos
usmepenuii — S= (S1+S>+85;)/3.
Hzdenue cuumaemcea euldepicasiiim HCNBINARNE, eClll 8eTUYNHA MOUHOCH, ROMPeD-
JAaeMoil om cemu, He Npesuliiaem 3SHAYEHUA, NPUSEOEHHO20 6 N, MADIUYLl _ HACMOA-
geli IIM.

6.5. Ilposepramo m. __ IIporpaMmsl DpoH3BOAHTCA CIEAVIOIMHM O0DPA3OM. ..

7 OTUeTHOCTH

7.1 3anaHHEBle H (aKTHYECKHE TAHHEIE, MOMYUICHHEBIC IPH HCNBITAHHAX [0 KAKIOMY IVHE-
Ty OporpaMMbl, 0QOPMIAIOTCA MIPOTOKONIAMH, IPeICTABIACMBIMH HA 3aceIaHHe KOMHCCHH. THIO-
BaA (opMa IPOTOKO/IA HCMBITAHHI NIPHBEICHA B IPHIOKEHHH B.

B cormacoBaHHBIX cIy4afsX NONyCKAaeTcAd 0(OPMIATE OJHHM MPOTOKOIOM JAHHEIE, MONY-
YeHHEIE IPH HCOBITAHHAX [10 HECKOTBKHM IIYHKTAM IIPOTPAMMEL.

7.2 Tlo pe3ynAsTATAM HCIBITAHHI B TeUeHHE 3 THEH KOMHCCHEH COCTABIACTCH AKT HCIIBITA-
HHH.

AKT HCOBITAHHH TOIKEH COTEPXKATh:

IOATBEP:ASHHE BEIIOIHEHHA IPOrPAMMBI HCIIBITAHHH;

OLEHKY PpEe3yABTATOB HCIBITAHHI ¢ KOHKPETHBIMH TOYHBIMH (OPMYIHpPOBKAMH, OTpa-
JKAOITHMH COOTBETCTBHE HCIBITYEMOIO L3denus TpedoBagraM 13;

BEIBOJIBI 11O PE3YIBTATAM HCIBITAHHIL,

3aRII0YEHHE O BO3MOMKHOCTH IPEIBABICHHA N30equll HA CISIYIOINHH 3TAal HCHOBITAHHH
(BO3MOXKHOCTH IPOMEINLISHHOIO IPOH3BOACTEA H PEATH3AIHE HpOLI'}T.BL'IIHH:}u:

K axTy npunararoTca IPOTOKOIE! HCIIBITAHHH IO YHKTAM IPOTPAMMEL

7.3 llepBHuHBIE MATCPHATE] HCIBITAHKE XpAHATCA HA OPSAIPHATHH « » B TEUCHHE
10 1eT co IHA OKOHYAHHA HCIBITAHHIH.

7.4 OtueTHad JOKYMEHTAIIHA PAacCBLIACTCA B CIEIYIOIMHEE aJpeca:

Murnobprayku Poccrn:

" [To pesymsTaTaM IpHEMOYHEIX (ONEITHO-TPOMEIIITEHHEX) HCIIBI TARHE
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IIpnaoxenns

Ilprroxerne A IlepevueHb CCBITOYHEBIX JOKYMEHTOB

Ilpanoxenne b IlepeueHs cpencTs H3MEPEHHH H HCOBITATENBHOTO 0DOPYIOBAHHA,
He0OXOIHMEIX T4 IPOBEICHHA HCIBITAHHN

Ilpanoxenne B Tunmosad (opMa IPOTOKOIA HCMBITAHHI
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T'OCT 12.2.007.9
T'oCT 12.3.019

T'OCT 2874

T'OCT 15150

T'OCT 21130

OCT 88 211

T'OCT 21657

T'OCT 27209

Ipumomenne A
K IIporpaMMe H MeTOIHKAM HCIBITAHHH

[Ipumep

HE]]E“IE‘]IB CCBLIOTHBIX TOKYMEHTOBE

CCBT. SnerTponeun. TpeboBaHHA De30IaCHOCTH

CCBT. HUcnosrtanua H m3MepeHHA 37ekTpHueckHe. Obmme Tpe-
OoBaHHA O€30MACHOCTH.

Boga nutsesad. I'HTHeHHUecKHE TpeOOBAHHA H KOHTPOIb 33 Ka-
TECTBOM.

Mammussl, npubopsl H IpyTHEe TEXHHEUeCKHe cpencTBa. Henmomne-
HHe O71A PasIHYHBIX KIHMATHYeCKHX pafioHoB. Kateropma, ye-
TOBHA 3KCILTYaTAIlHH, XPAHCHHA H TPAHCIOPTHPOBAHHA B HacTH
BO3IeHCTBHA KIHMATHYSCKHX (D)AKTOPOB BHEIIHEH CpPelbl.
Hsgemua saeKTpHUeCKHE. 3aKHMBI 3a3€MIAIOINHE. 3HAKH 3a-
IIHTHOTO 3a3eMICHHEA. KOHCTPYKINA H pasMepEL.

IIpubops! H cpelcTBa aBTOMATH3AIIHH 14 HAY4IHBIX HecledoBa-
HEi. IIpHeMka, MapKHpOBKAa, yIaKOBKa, TpaHCIOPTHPOBaHHE,
XPAaHCHHE H I'apaHTHH H3TOTOBHTEIA.

OnexTpuueckad m3onAmuEA H3gemui ['CII. Texmndeckme Tpebo-
BaHHA H METOJIHKH HCOBITAHHI.

ObopynoBaHHe 371eKTpoTepMEYecKkoe. MeTons! HenbITaHHH
«]IpaBHNA TEeXHHKH DES30MACHOCTH IPH 3KCIUTYATallHH 3ICKTpPO-
YCeTaHOBOK IToTpeduTeneiin. M., 'ocarepronamxsop, 1994

«IIlpaBHNTA TEXHHYECKOH 3KCILTYATAIIHH 3TeKTPOYCTAHOBOK IIO-
TpedbuTeaei», M., Dueprocepsnc, 2003 r.

«H3MepeHHA B 3MeKTpHUecKHX Nenax», ¥ MHTL, Mocropsmep-
rosagsopa, M., 2001 1.
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[Ipumep

IIpunoxenne b
K IPOrpaMMe H METOJHKAM HCIBITAHHEH

Ilepeuens cpeacTB OpoBeleHAN HCOBITAHAH

Hanvenopanue, Kon- | TOCT, TV unu 0bo- | OcHOBHEIE XapaKTepH-
THII H MapKa BO 3HaUeHHE CTHKH
AMIEepBOTBTMETP 1 9O K1acc TounocTH
Ty 22-04-1364 0.15/0.005.
IIpenensr m3meperni
10 ® 100 MB; 1, 10, 100
u 350 B.
Knemu 3nekTponsMepHTEIBHEIE 1 I'oCT 9071 Kracc Tounoctn 4
114501
I TaHreHIHPKYIb 1 TrOCT 166 Kmracc TounoctH 2
VronpHEE 1 FOCT 3719 Kracc Tounoctn 2.
Hena gemenna 1M
Tepmonapa TXEK I'OCT P 8.585 Kracc TounoctH 2
IIapometp ontHaeckuid I0IT-66 TY 50-127-77 Ilena memenna 10°C.
Juanazon 800-10 000°C
Ilotenmuometp IITI-63 1 TV-1.0III1.533.420- | Kmacc TounoctH 0.05
60
CexynaoMep MEXaHHUISCKHI 1 I'OCT 5072 Knace tounoctn 2. Ce-
CHCgp-1-2-000 KyHIOMCpHAaA IIKala ¢
onudporkoii ot 1 g0 30
C.
®azomeTp Tpexdasuasni C302-M1-1 1 ['OCT 8039 Krace Tounoctn 1.5,

JnanasoH H3MepeHHH
ko3 pHIHEHTa MOIIHO-
cta 0.5-1-0.5 uom 0,9-1-
0.2
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Ilprnosxernne B
K IporpaMMe H METOJHKAM HCIBITAHAH

TumoBas popma

ITPOTOKO.I
HCOBITAHAS 00 OYHKTY N2 yucio
IlporpaMMel H METOIHKH (10 HcHBIMAHUL) HCTIBITAHTE
obo3HAYEHUE OOKYMeHmA

Ne yucno yucno mecay & podumensrom nadexce 20yugpel .

1. ObobexT BenbiTagEsa: Haumenosanue u 0603HAYEHUE 8 COOMEEMCMEUN € OCHOBHBIM KOHCMI-
DPYKMOPCKUM DOKYMEHMOM B KOMHISCTBE YN A0 INT., 3aBoackue NeNe yugpanmu, akTel 3aBOACKOrO
H3roToBIeHHA N° yucio oT dama, Ne uuecro oT dama,

2. Ilenr HCOBITAHHS: [IPOBEPKA COOTBETCTBHA ODBEKTA HCMEITAHHA TPeOOBAHHAM IYHETa Ne
Yuc1o TEXHHYECKOTO 3aaHua: Texem coomeememeyiowjezo nyaxma I3.

3. JaTa Hauaaa HCOBITAHAN: YUCTO MecAl & podumensHom nadexce 20yugpui r.

4. laTa oKOHYAHASA HCOBITAHAN: YUCTO MECAY & podumenvHom nadexce 20yugpu T.

5. MecTo npoBeNeHHA HCOBITAHAN:

6. PesyaeTarthl HCOBITAHHAS

Homepa TpeboBanna
Hsmepernoe 3HaYCHHE
IYHKTOB K IMapaMeTpy
Hommu- | Ilpe- | Hop-
IIpo- Bo
HauMenoBanue Enxm. Meto- | Hane- | Demb- | MATb ITocae
rpam- BpeMA
mapaMeTpa H3M. IHEK HoE HOE HBIE BO3-
MEI BO3- .
HCIIBI- | 3HA- | OTKIO | yeilo- N IOeket-
HCIIBI- " neiicT-
. | TAaHHH | YcHHE | HEHHE | BHA BHA
TAaHHH BHA

7. 3aMedaHEA H peKOMeHIANEH
8. BeiBoaml

8.1 OOBeKT HCOBITAHHA HAUMEHOEAHIE 0Obexma BIAep Kan (He BELIEPKAT) HCOBITAHHE 10
oyHETY Ne vucito IlporpaMMEl H METOTHEH 0003HAYEHIE OKYMEHNIA.

8.2 ODBeKT HCOBITAHHA HAUMEHOSAHIE COOTBEICTBYET (He coomeememeyent) TpeOoBaHH-
AM OyHETa N2 4yc70 TEXHHYSCKOIO 3aTAHHA.

HcoerTanme OpoEOIHIH

HonxcHocnmnb H.O.@avunua
Hoaxciocnb H.O . Savunua
HoaxcHocnb H O . Savunua
HHonxcvocnb H O . Savunia

2 —
2 Coctas rpad «TpeboBaHEs K mapaMeTpy» H «H3MepeHHOE 3HAYCHHEE» MOKET YTOUHATECA B 3aBHCHMOCTH OT Qop-
MEI 33J3HHA TpeDoBaHHE B T3,
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Hpuiaoxenue 3

CpaBHUTEJbHBIN aHAJIU3 IPPEKTUBHOCTH PadOTHI MOAeIeH
ABTOMATHU3MPOBAHHON IMATHOCTUKH MIIEMHUYECKOM 00JIe3HHN cepana

C 1enpi0 BBINOJHEHHS AaBTOMATU3UPOBAHHOM JHUATHOCTUKU C
UCIIOJIb30BAaHMEM  pa3pabOTaHHOW  CHUCTEMbl, OCHOBaHHON  Ha
HelipoceTeBol TexHosioruu, BeiOpanbl 14 u3 90 OKC (e0103, e0104,
e0105, e0108, e0113, e0114, e0118, e0119, 0121, e0124, €0127, 0147,
e0162 u €0206) wu3 ©6a3pl nganHbix EBpomeiickoro OOmiecTBa
Kapauonorum (ESC ST-T database). I1pu ¢popmupoBanuu BEIOOPKH TSI
oOyueHHUs] U TECTHUPOBAHUS HEUPOHHBIX CeTed ISl Kiaccuukaruu
KapauouukioB BbiOpanbl 2500 kapauouukioB (1250 HOpManbHBIX U
1250 wumemuveckux) s oOydeHusi HeWpoHHbIXx ceteit u 10000
kapauonukiaoB (5000 nHopmaneHbplix u 5000 wHIIEMHYECKHX) IS
TECTUPOBAHUS HEUPOHHBIX CETEU.

IlocTpoenue 0a3bl 3HAHUM IS KJIacCH(PUKAIMM KAPAUOLUMKJIIOB

ba3pl 3HaHUN NOpPEACTABISAIOT COOOW CHCTEMBI, OCHOBaHHBIX Ha
CYIIECTBYIOIIMX  METOAOB JUIsi  KJIacCU(UKAIMU  KapIUOIMKIIOB
(HEeHpOHHBIE CETH, CUCTEMBI HEUETKOI'O BHIBOJA U T.1I.).

st Be1OOpa 3p(heKTUBHOCTU KilacCU(PUKAIMUA CMOJIEIUPOBAHO 16
Pa3IUYHBIX HEUPOHHBIX CETEW M3 HUX & HEUPOHHBIX CETEW Ha OCHOBE
HCIIIIC wu 8 wHeuponubix cerert Ha ocHOoBe PBHC, mocTtpoeHHBIX
COIJIaCHO JIBYM CTPYKTypaM MOCTPOEHMS HEWPOHHBIX ceTeil (Ojoukas
CTPYKTypa U HEOJIOUYHas CTPYKTypa), PacCMOTPEHHBIM B TJaBe 3,
00y4YeHHBIX Ha 4 pa3IMYHBIX CTPYKTypax MPHU3HAKOBOTO MPOCTPAHCTBA.

B kadecTBe pacueTHBIX MOKAa3aTeJield KayecTBa JUATHOCTUYECKHUX
peIIAoIMX CHUCTEM UCTIOJIB3YETCH: JTMArHOCTUYECKAS
gyBcTBUTENBHOCTh (/{Y), aumarHoctudeckas creruduunocts (1C),
IIPOTHOCTHYECKAs] 3HAYMMOCTh IOJIOKHUTEIBHBIX pe3yiabratoB (I137),
IPOTHOCTHYECKAs] 3HAYMMOCTh OTPHIATEIbHBIX pe3ynbratoB (I1137),
JTHarHoCTUYeCcKor 3¢ (PeKTUBHOCTHU perraroiiero npasunia (129).

B 3aBUCMMOCTM OT CTPYKTYpbl MOCTPOEHHS HEMPOHHOU CETHU
(manpumep BC umu HBC) u cTpykTypbl BBIOOPKH OOydYaronux u
KOHTPOJIBHBIX JTAHHBIX CTPYIIUPOBAHbI ITApAMH HEHPOHHBIX CETEH IS
CpaBHEHHMS WX KayeCTB TMOJJCPKKH TPUHITHS PEIICHUN IS
kiaccudukamnuu kapauonukion JKC.

35



OO0yyenue u TectupoBanue HedpoHHbIX ceTeld HC1 u HC11

Heiiponnsie cett HCI u HC11 nocTpoeHbl HA OCHOBE HEOJIOYHOM
ctpykrype. I3 Hux HCI nocpoena Ha ocHoBe HCIIIIC, a HCII Ha
ocHoBe PBHC. [locTpoeHHbIe HEMPOHHBIE CETU 00YUEHBI U TPOBEPEHBI C
BBIOOPKaMH, OCHOBAHHBIMU B CTPYKTYypE MPU3HAKOBOI'O MPOCTPAHCTBA
G1, paccmotpeHoro B riaBe 2. Pe3ynpTaTbl 00yueHHsS U TECTUPOBAHUS
Imokasansl B Ta0muie 1.

Tabmuma 1 — Pe3ynbrarhl 00yueHUs] U TECTUPOBAHUSI HEUPOHHBIX
cerer HC1 m HC11

Pesynbrater oOyuenus HC1

Hopmanbusbiii | Mmemuueckuii | A4 | AC | 1137 | I13" | JID

HopmastbHbiit 1205 45 96.4|90.6|91.1|96.2 | 935

Nuiemunueckuii 118 1132

PesynbraTel TectupoBanus HCI

Hopwmanensiii | Mmmemuueckuit | A4 | JC | 13" | 137 | JID

HopmatbHbrii 4605 395 92.1|73.6/77.7|90.3| 82.8

Nmemuueckuii 1322 3678

Pesynberarer o0yuenuss HCI 1

Hopmanbnsiii | Mmemuueckuii | A4 | AC | 1137 | T13" | JID

HopmanbHbiit 1186 64
Nemuaeckuii 161 1089 94.9187.1| 88 |94.4 | 91

PesynbraTel TectupoBanus HCI I

Hopmanbnbiii | Mmemuueckumii | A4 | JC | 13" | 137 | JID

HopmanbHbiii 4617 383
Nimemuueckuil 1536 3464 92.3169.3) 75 | 90 | 80.8

OO0y4yenue u TectTupoBaHue HedpoHHBIX ceTeld HC2 u HC22

Hetiponnsie cetu HC2 u HC22 nocTpoeHbl Ha OCHOBE HEOJIOYHOM
ctpykrype. M3 wux HC2 noctpoena Ha ocHoBe HCIIIIC c nBywms
CKpbITBIMU cJIOAMU H [20, 10] CKpBITBIMM HEVMPOHAMH COOTBETCTBEHHO,
a HC22 na ocnoBe PBHC ¢ omanm ckpbIThiM ciioeM U 200 CKpBITBIMU
Hediponamu. Cetu 0O0yyeHbBI M TECTHUPOBAaHBI C  BBIOOpPKaMH,
OCHOBaHHBIMH B CTPYKType TMpHU3HAKOBOro mpoctpaHctBa G2,
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Pe3ynbrathl 00ydeHHs U TECTUPOBAaHUS HeUpoHHbIX ceTed HC2 u HC22
[IOKa3aHkl B Ta0IuIle 2.

Tabnuma 2 — Pe3ynbTarbl 00y4eHUs] U TECTUPOBAHUSI HEUPOHHBIX
cerer HC2 m HC22

Pesynbratel oOyuenust HC2

Hopmanbsubiii Mmemuueckuit | 4 | JAC | 1137 | TI3" | 1D

HopmarbHbiii 1182 68 94.6|91.6|91.8|94.4 | 93.1

Nmemuueckuit 105 1145

PesynbraTel TectupoBanus HC2

Hopwmanpuenii Mmemuueckmii | 4 | AC | 1137 | T13° | 1D

HopManbHblii 4518 482
O — 1230 3770 90.4|75.4|78.6|88.7|82.9

Pesynbpratel o0yuenuss HC22

Hopmansusiil (Mmemuaeckuii | 4 | JC | 113" | TI3" | 1D

HopmaJtbHbiii 1170 80 93.6|84.2 | 855|92.9 88.8

Nuiemunueckuii 199 1051

PesynbraTel TectupoBanus HC22

Hopmanpabeiii |[Mmemuueckuii | 4 | AC | 137 | 113" | D

HopmanbHbIi 4575 425 9156241709 88 77

Nmemuueckuii 1880 3120

Oo0yyenue u TectTupoBanue HepoHHbIX ceTeid HC3 u HC33

Hetiponnsie cetu HC3 u HC33 nocTpoeHbl Ha OCHOBE HEOJIOYHOM
ctpykrype. M3 wux HC3 mnoctpoena Ha ocHoBe HCIIIIC ¢ nBywms
CKpbIThIMU clIoAMU H [10, 10] CKpBITBIMM HEWpPOHAMH COOTBETCTBEHHO,
a HC33 na ocnoBe PBHC ¢ oganM ckphIThIM cioeM U 150 CKpbIThIMU
HelipoHamu. Ceru 0O0y4ye€HbBI M TECTHUPOBAaHBl C  BBIOOpPKaMH,
OCHOBaHHBIMH B CTPYKType TMpu3HaKoBoro mpoctpanctBa G3.
PesynbTatsl 00yueHus U TeCTUpOBaHUS HepoHHbIX ceteit HC3 u HC33
[MOKa3aHbl B Tadnuie 3.
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Tabnuma 3 — Pe3ynbpTaThl 00y4eHUSI M TECTHUPOBAHUS HEUPOHHBIX
cerer HC3 m HC33

Pesynbratel o0yuenuss HC3

Hopmanbnsbiit |[Mmemuyeckuit | 4 | JIC | 1137 | I13" | JID
HopmanbHbiit 1120 130 86
NiremMuyeckuii 199 1051 89.684.1/84.9| 89 3 '
Nimemuaeckuii 2359 2641

PesynbraTel TectupoBanus HC3

Hopmanehsiii | Mmemuueckuit | A4 | AC | I113* | T13° | JID

Hopwmanbablii 4301 699 86 68. | 73. | 83. | 77.

NimemMuueckuit 1573 3427 5 2 1 3

Pesynbrater o0yuenus HC33

Hopmanpubni WMmemuueckuii | 4 | JC | 113" | 113" | D

HopmanbHbli 1095 155 87. | 75. | 78. | 85. | 81.

Nuremuueckuii 306 944 6 5 2 9 6

PesynbraTel TectupoBanus HC33

Hopmanbhsiii | Mmemuueckwii | JJH | JIC | 113" | I3 | 1D

HopmanbHbiit 4076 924 81. | 52. | 63. | 74. | 67.

Nmemuueckuii 2359 2641 5 8 3 1 2

OOy4enne u tectupoBanue HeiipoHHbIx cereit HC4 n HC44

Hetiponnsie cetu HC4 u HC44 nocTpoeHbl HA OCHOBE HEOJIOYHOM
ctpykrype. M3 Hux HC4 mnoctpoena Ha ocHoBe HCIIIIC ¢ aByms
CKpBITBIMU cJIOAMU U [20, 15] CKpBITBIMM HEMPOHAMH COOTBETCTBEHHO,
a HC44 nva ocnoBe PBHC ¢ oganm ckpeiThiM cioeM U 200 CKpBITEIMU
HelipoHamu. Cetu O0Oy4YeHbBl W  TECTHPOBaHbI C  BBIOOPKAMH,
OCHOBaHHBIMH B CTPYKType NpH3HaKoBoro mnpoctpanctsa G4.
Pe3ynbrarsl 00yueHHs U TeCTUPOBAaHUS HeUpoHHbIX ceteit HC4 u HC44
IMoKa3aHbl B Tadnuie 4.
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Tabnuma 4 — Pe3ynbpTaThl 00y4eHUSI M TECTHUPOBAHUS HEUPOHHBIX
cerer HC4 u HC44

Pesynbrarel oOyuenust HC4

Hopmansusbiil |Mmemuueckuit | Y | AC | 113" | 137 | 1D

HopmanbHbiit 1076 174
T — 366 386 86.1(70.7|74.683.6|78.4

PesynbraTel TectupoBanus HC4

Hopmaneuenii Mmemuueckuit | A9 | JAC | 1137 | 113" | JID

HopmanbHblii 4041 959
T — 2463 2537 80.850.7|62.1|72.6|65.8

Pesynbratel oOyuenust HC44

Hopmanbsubiii Mmemuueckuit | A4 | AC | 1137 | 137 | 1D

Hopmastb el 1027 223 82.2|65.8|70.6|78.7| 74

NimemMuueckuii 428 822

PesynbraTel TectupoBanus HC44

Hopwmaneusnii |Mmemuueckuii | A4 | JIC | I13* | 1137 | 1D

Hopmasb el 3762 1238 75.2139.3|55.4 |61.4 | 57.3

Nuriemunueckuii 3033 1967

OO0y4enue u TectTupoBanue HepoHHbIX ceTeid HCS u HCSS

Hetiponnsie cetu HC5 u HC55 nocTpoeHbl Ha OCHOBE OJIOYHOM
CTPYKTYype, BKJOUarome B cebds 2 oraenbHoro Omoka. M3 mux HCS
noctpoeHa Ha ocHoBe HCIIIIC, a HC55 na ocHoBe PBHC. OtnenbHas
HEWPOHHASI CETh C JABYMS CKPBITBIMU ciossMH W [15, 15] ckpbIThiMu
HeWpOHaMH COOTBETCTBEHHO MOCTPOCHA B KaxoM Osioke HCS. Kaxaprit
ook HC55 3aHuMaercsl OTIEIbHOW HEWPOHHOW CEThIO, KOTOpas
IIOCTPOEHA C OAHUM CKpPBITBIM cioeM U 200 CKpBITBIMM HEWPOHAMH.
Ceru o0OyyeHbl M TECTUPOBAHbI C BBIOOPKAMHU, OCHOBAHHBIMH B
CTPYKType Npu3HaKoBoro mpocrpaHcTBa G1. PesynbTarsl 00yueHUs u
TeCTUpOBaHUs HeMpoHHbIX ceTelt HCS u HCS55 noka3ansl B TadauIe 5.
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Tabnuma 5 — Pe3ynbpTaThl 00y4eHUST M TECTUPOBAHUS HEUPOHHBIX
cerer HCS m HCSS

Pesynbrarel oOyuenust HCS

Hopmansubiii Mmemuueckuin | A4 | AC | 1137 | I137 | 1D

HopmanbHblii 1188 62
N IeMirde cKHi 78 1172 95 193.8/93.8| 95 (944

PesynbraTel TectupoBanus HCS

Hopmaneuenii Mmemuueckuit | A9 | JAC | 1137 | 113" | JID

HopmaiibHbIi 4525 475
NieMHuecKuil 838 1162 90.5|83.284.4|89.8|86.9

Pesynbratel o0yuenuss HCS55

Hopmaneubiii Mmemuyeckuit | A4 | AC | 13" | 137 | 1D

HopmarnbHiii 1192 08 95.4|86.9|87.9(94.9|91.1

Nuiemunueckuii 164 1086

PesynbraTel TectupoBanus HCS55

Hopwmanpusenii |Mmemuueckuii | A9 | JIC | I137 | 1137 | J1D

HopmanbHbiii 4629 371 92.6|69.2 | 75.1|90.3|89.9

Nmemuueckuii 1538 3462

O0yuenue u TectupoBanue HeMpoHHbIX ceTeit HC6 HC66

Hetiponnsie cetu HC6 u HC66 nocTpoeHbl Ha OCHOBE OJIOYHOM
CTPYKTYype, BKJIOUarome B ceds 2 oraenbHoro Omnoka. M3 mux HC6
noctpoeHa Ha ocHoBe HCIIIIC, a HC66 na ocnoBe PBHC. OtnenbHas
HEWPOHHASI CETh C JABYMsA CKpbITBIMU ciossMd U [20, 10] cKpbITbIMU
HeWpOHaMH COOTBETCTBEHHO MOCTPOCHA B KaxaoM Osioke HC6. Kaxaprit
ook HC66 3aHMMaeTcsi OTIEIbHOW HEWPOHHOW CEThIO, KOTOpas
IIOCTPOEHA C OAHUM CKpPBITBIM cioeM U 200 CKpBITBIMM HEWPOHAMH.
Cern o0OyyeHbl M TECTUPOBAHbI C BBIOOPKAMHU, OCHOBAHHBIMH B
CTPYKType MpU3HAKOBOTO mpoctpaHcTBa G2. PesynbTaThl 00yueHUs u
TeCcTUpOoBaHUs HeMpoHHbIX ceTelt HC6 u HC66 noka3zansl B TaduIe 6.
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Tabnuma 6 — Pe3ynbpTaThl 00y4eHUSI M TECTHUPOBAHUS HEUPOHHBIX
cerer HC6 m HC66

Pesynbratel o0yuenuss HC6

Hopmanbubiit Mmemuueckmid | JJH | JAC | 1137 | 1137 | 1D
HopmanbHbiit 1187 63
Nimemudeckuii 122 1128 95 190.2)90.7) 95 1926
>e3yapTarhl TecTupoBanus HC6

Hopmanbubnii Mmemuueckuii | Y | AC | 1137 | I13° | JID
HopmanbHblii 4558 442
NimeMudeckuii 1333 3667 91.21733|774189.2) 823
Pesynbrarer oOyuenuss HC66

Hopmanbubiii Mmemuueckmid | JJH | JAC | 113" | 113" | 1D
HopmanbHbIi 1173 77
Nimemuueckuii 200 1050 938 84 1854193.2)88.9
PesynbraTel TectupoBanus HC66

Hopmanbubiii Mmemuuecknii | Y | AC | 1137 | I13° | JID
HopmanbHblid 4589 411
Nimemuyeckuii 1908 3092 9181618/706/88.3) 768

OO0y4yenue u TectupoBanue HepoHHbIX ceTeid HC7 u HC77

Hetiponnsie cetu HC7 u HC77 moctpoeHa Ha OCHOBE OJIOYHOM
CTPYKType, BKJIOHarome B ceds 2 oraenbHoro Omoka. M3 mux HC7
noctpoeHa Ha ocHoBe HCIIIIC, a HC77 na ocnoBe PBHC. OtnenbHas
HEWPOHHAS CeTh C JABYMs CKpbITBIMU ciossMu U [10, 10] ckpbITeiMu
HeWpOHaMHU COOTBETCTBEHHO MOCTPOEHA B KaxaoM Osioke HC7. Kaxaprit
ook HC77 3aHuMaeTcsl OTIEIbHOW HEWPOHHOW CEThIO, KOTOpas
IIOCTPOEHA C OAHUM CKpPBITBIM cioeM U 150 CKpBITBIMM HEWPOHAMH.
Cern o0OyyeHbl M TECTUPOBAaHbI C BBIOOpPKAMHU, OCHOBAHHBIMH B
CTPYKType Mpu3HAKOBOTO mpoctpaHcTBa G3. PesynbTaThl 00yueHUs u
TecTupoBaHus HeiipoHHbIx cetedt HC7 u HC77 noka3ansl B Ta0auIe 7.
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Tabnuma 7 — Pe3ynbpTaThl 00y4YeHUSI M TECTHUPOBAHUS HEUPOHHBIX
cerer HC7 u HC77

Pesynbratel o0yuenust HC7

Hopmanbusbii |Mmemuaeckuii | 4 | JAC | 113" | 113" | 1D
HopmaibHbIi 1143 107
HNmemudaeckuii 222 1028 914182.2183.7190.6 86.8
PesynbTaTel TectupoBanus HC7

Hopmanbubnii |Mmemugeckuii | 4 | AC | 1137 | I13° | JID
HopmanbHblii 4353 647
Nmemuyeckmii 1686 3314 87.1166.3)72.1183.7] 76.7
Pesynbrarer oOyuenust HC77

Hopmansnsiii |Mmemuueckuii | 4 | JAC | 113" | 1137 | 1D
HopmanbHblii 1097 153
Nimemuueckuii 303 947 878|758 78418611818
PesynbraTel TectupoBanus HC77

Hopwmaneubnii |Mmemugeckuii | 4 | AC | 1137 | I13° | J1D
HopmanbHblid 4096 904
NmemMuyeckuit 2275 21725 81915451643 75.1168.2

OO0yyenue u TectTupoBanue HepoHHbIX ceTeid HC8 u HC88

Hetiponnsie cetn HCS8 u HCS8S nocTpoeHbl Ha OCHOBE OJIOYHOM
CTPYKTYype, BKJouaromieil B ceds 2 oraenpHoro Omoka. M3 wux HCS
noctpoeHa Ha ocHoBe HCIIIIC, a HC88 na ocnoBe PBHC. OtnenbHas
HEWPOHHASI CETh C JABYMsS CKPBITBIMU ciossMu U [20, 15] ckpbIThIMU
HEWpOHAMH COOTBETCTBEHHO TIOCTpoeHa B Kaxiaom Omoke HCS.
Kaxnpiii 0ok HCS8S 3aHuMaeTcss OTIEIbHONW HEHWPOHHOM CEThIO,
KOTOpasg MOCTPOE€HAa C OJHHUM CKpPBITBIM cioeM U 200 CKpBITBIMU
HelipoHamu. Ceru 0O0y4ye€HbBI M TECTHUPOBAaHBl C  BBIOOpPKaMH,
OCHOBAaHHBIMH B CTPYKType NpH3HaKoBoro mnpoctpanctsa G4.
Pe3ynbratsl 00yueHHs U TeCTUPOBaHUS HEUpOHHBIX ceTelt HCS u HCS8S
[MOKa3aHbl B Tadnuiie 8.
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Tabnuma 8 — Pe3ynbpTaThl 00y4eHUSI M TECTUPOBAHUS HEUPOHHBIX
cerert HC8 HC88

Pesynbratel oOyuenuss HCS

Hopmanbusiit Mmemuaeckuii | JJH | JAC | 1137 | 113" | 1D

HopMmaJibHBIi 1076 174
NieMHueCKuil 306 YV 86.1|755|77.9|84.480.8

PesynbraTel TectupoBanus HCS

Hopmanbubnii Mmemuyeckuii | A4 | AC | 1137 | I13° | JID

HopmanbHblii 4055 945

Pesynbrarer oOyuenust HCSS

Hopmanbusiii Mmemuueckuit | Y | JAC | 1137 | 113" | 1D

HopmateHbiit 1032 218 82.664.7|70.1|78.8 | 73.6

Nuiemunueckuii 441 809

PesynbTaTel TectupoBanus HCSS

Hopmanpubnii Mmemuyeckuii | A4 | AC | 1137 | I13° | J1D

HopmaytbHbiii 3826 L4 165 38.8|55.6|62.3|57.7

Nmemuueckuii 3059 1941

AHanu3 pe3yiabTaToOB KilacCU(UKANKM KApIUOIMKIOB HAa OCHOBE
pa3pabOTaHHBIX HEHUPOHHBIX CETEH IMOKa3al, YTO CPEAd HEUPOHHBIX
cererd, mnoctpoeHHblx Ha ocHoBe HCIIIC, Hneiponnas cerb HCS
JNOCTUTaja CaMyl BBICOKYKO) JIHAarHOCTUYECKYK) YYBCTBUTEIBHOCTH
90.5% wu cneuudpuunocts 83.2%. Cpenu HEHPOHHBIX CETEH,
noctpoeHHbix Ha ocHoBe PBHC, Heliponnas cete HC355 pocturana
CaMyl0 BBICOKYI0 JUAarHOCTUYECKYI0 UYBCTBUTENBHOCTH 92.1% wn
cneunpuuHocTh 69.2%. 3amedeHo, 4To Bce 00e HellpouHbie cetu HCS u
HC55 noctpoeHbl Ha OCHOBE OJIOUHOM CTPYKType MU OOYyYEHBI C
UCIIOJIb30BAHUEM BBIOOPKH, CPOPMHUPOBAHHOM HA OCHOBE CTPYKTYpHI
Gl. OHU ABISIOTCS ONTUMAJbHBIM BBIOOPOM JUIsl KjaccU(UKAIUU
KapJAUOIUKIOB B aBTOMaTu3npoBaHHOU auarHoctuke MBC. CpaBHeHue
pe3yabTaTOB OOYUYEHUSI U TECTUPOBAHUS BCTPOCHHBIX HEHPOHHBIX CeTEH
npeacTaBieHo B Tabmmiie 9.
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Tabnuma 9 — CpaBHeHHE pe3yNbTaTOB 00YUYEHHUS U TECTUPOBAHUS
BCTPOEHHBIX HEUPOHHBIX CETEN
Pesynbrarsl 00yueHust Pe3ynbrarsl TeCTUpOBaHMS
J4 | AC 113" | 113" | A9 | | A4 | AC | II3* | 113" | 11D
HCI 196.4190.691.1/96.2/93.5| |{92.1|73.6|77.7]|90.3|82.8
HC2 |94.6/91.6|91.8/94.4/93.1| |90.4|75.4|78.6|88.7|82.9
HC3 |89.6/84.1/849| 89 /86.8| | 86 [68.5]|73.2(83.1|77.3
HC4 |86.1|70.7|74.683.6|78.4| |80.8|50.7/62.1|72.6|65.8
HC5 | 95 193.8(93.8| 95 |194.4| |90.5|83.2|84.4|89.8|86.9
HC6 | 95 190.2|90.7| 95 |92.6| |91.2|73.3|77.4|89.2|82.3
HC7 |91.4182.2|83.7/90.6|86.8| |87.166.3|72.1|83.7|76.7
HCS8 |86.1|755(77.9/84.4/80.8| |81.159.7/66.8| 76 |70.4

CeTb

HCI1[94987.1| 88 |944| 91 | |92.3]/69.3| 75 | 90 |80.8
HC22|93.6/84.2/855|/929/88.8| |91.5/624|70.9| 88 | 77
HC33|87.6|755|78.2|859|81.6| |81.5]52.8|63.3|74.1|67.2
HC44|82.2|65.8|70.6|78.7| 74 | |75.2]139.3|55.4|61.4|57.3
HC55(95.4/186.9/87.9(949/91.1| |92.6]69.2|75.1|90.3|89.9
HC66(93.8| 84 [854[93.2/88.9| [91.8]61.8|70.6|88.3|76.8
HC77|87.8|75.8|78.4|86.1/81.8| |81.9]54.5|64.3|75.1|68.2
HC88|82.664.7]70.1|78.8|73.6| | 76.5]38.8|55.6|62.3|57.7

ITocTpoeHue ¥ TecTUPOBaAHHME CUCTEMbI HEYETKOI0 BbIBOAA 1JIS
KJIacCu(PUKAUU KAPTUOUUKIIOB

Jliis knaccudukanuy KapAMOIMIIKOB Ha JIBa Kjlacca: UIIEMUYECKUN
KapJIUOIMKII M HEUIIEMUYECKUH KapJAHOLUMKI TIOCTPOCHA CHUCTEMY
HeuyeTkoro BbiBoja (CHB), paccmorpennyro B paszgene 3.2. Ilpu
co3maHn (QYHKIUNA TPUHAIUICKHOCTH JUIsI TEPEMEHHBIX CHCTEMBbI
ucnosib3oBanbl GyHKIMK SMf (S-o0pa3Has GyHKIHUS TPUHAIIECHKHOCTH),
zmf  (Z-oOpasnas ~ QyHKIMsA  npuHaIeKHOCTH) M trapmf
(TpanernueBuaHas GYHKIUS TPUHAIIC)KHOCTH), BCTPOCHHBIC B Cpee
Matlab. Ilpu cozmanuu 6a3sl pemIarOIMX MPABUI MIOCTPOCHO 8 TIpaBwII,
OCHOBaHHBIX HA MHHHECOTOBBIX KOJIOB 4 U 5, paCCMOTPEHHBIX B TJIaBe 3.
Hns  nedaz3udukaiys HMCMOIBL30BAaH METOJ HAWUMEHBIIETO (JIEBOTO)
MoAabHOTO 3HadYeHus. [Ipu kiaccudukanum KapAuOIUKIOB BIXOHBIC
3HAYEHUsI CHUCTEMBl HEYETKOTO BBIBOAA, KOTOphie Oousbmie yem (.5,
OTpejieNieHbl Kak wumeMudeckue. IlocTpoeHHass cucTteMa HEYETKOTO
BbIBOJIa TECTHUPOBAHA C HCIOJB30BAHUEM KOHTPOJIBHOW BBIOOPKH,
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IIOCTPOCHHOW Ha OCHOBE CTPYKTYPHI NMPHU3HAKOBOIO MpocTpancTBa G3,
cocraBisromieir ot 10000 BekTopoB mpusHakoB [P13, P18, P19, P20].
Pe3ynbpTaThl TeCTUPOBAHMUS ITOCTPOCHHOM CHUCTEMBI HEYETKOTO BBHIBOJA
npeacTaBieHsl B Tabmuie 10,

Tabnuna 10 — Pe3ynbTarhl TECTUPOBAHUSI MOCTPOCHHOM CHUCTEMBI
HEYETKOT'O BHIBOJIA

Hopmanbubnii Mmemuueckuii | 4 | AC | 137 | 1137 | JID

HopmanbHbii 4069 931 814602 |67.2|76.4|70.8

Nmemuueckuit 1990 3010

[Tokazarenu kadecTBa KiaccU(UKAUUU pa3pabOTaHHBIX CHUCTEM
MOJJCPKKN TPUHATHS PELWICHUM, MOCTPOCHHBIX HA TPEX Pa3IMYHBIX
METOaX: HEUPOHHAsA CETh C MPAMOM IEepeladyer CUrHana, paauajibHas
Oa3zucHass HEHWpOHHAss CETb W CHUCTEMa HEYETKOTO BBIBOJA, s
KJIaCCU(PUKAIIMHU KapIUOIUKIIOB MIPEJCTABICHBI HA pUCYHKE 1.
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Pucynok 1- Iloka3arenu kayecTBa Kiaccu(pUKaIIMK KapIHOLMKIIOB Ha
OCHOBE pa3pabOTaHHBIX CUCTEM MOAACPKKHU MPUHATUS PEIICHUI
(HCIIIC: 14=90.5%, 1C=83.2% u J193=86.9%; PBHC: 14 = 92.1%,
JC =69.2% u ]13=89.9%; CHB: 4 = 81.4%, JIC = 60.2% u
J12=70.8%)
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OOHapy:KeHHMe MIIEeMUYEeCKUX ITU3010B € UCIMOJIb30BAHUEM
CNIPOEKTHPOBAHHBIX CHCTEM

[Tocne KJ1accu(puKaIu KapAHOLIMKIIOB oOHapyXeHUe
ureMuyeckux 3mu3010B B DKC BBINOIHAETCS HA OCHOBE OOHAPYKEHUS
UIIEMUYECKUX  OKOH, MPEACTaBICHHBIX CcOOOW  HHTEpBajdbl B
nnutenbHocTH 30 ¢ ((B COOTBETCTBUU ¢ peKoMeHaanuen EBpormneiickoro
O6mectBa Kapmuonoruu (EOK)), B  koTtopoMm  cojaepkarcs
UIIEMUYECKUE KapJAUOUUKILl Oonbimie yeM 75 %. Ilpu »stom
WIIEMUYECKHE OKHA, HWHTEPBAI MEXAY KOTOpbiIMM MeHblie 30 c,
O00BETUHSIOTCA.

Hnst tectupoBanus d(PGHEKTUBHOCTH MNPOCKTUPOBAHHBIX CHUCTEM
11 aBToMaTu3MpoBaHHoM auarHoctukn WMBC — ucnosb3oBanbsl 14
anexktpokapano-curaaioB (€0103, e0104, e0105, e0108, e0113, e0114,
e0118, e0119, e0121, 0124, e0127, e0147, e0162 u €0206), uMeromMMX
JUTMTEIbHOCTh 2 Yaca, BbIOpaHHBIX M3 0a3bl JaHHBIX EBpomeickoro
Oomectra Kapauonoruu (ESC ST-T database).

Pe3ynbTaThl OOHapyXeHHs uieMuueckux 3mu30;10B B DKC ¢
UCIIOJIb30BAaHUEM pa3pabOTaHHBIX aBTOMATU3UPOBAHHBIX
JIMarHOCTUYECKUX CHUCTEM, OCHOBAHHBIX Ha TPEX PA3JIUYHBIX METOHAX:
HEWpOHHAs CETh C MPSMOM Mepenadeil curHaia, paauaibHas Oa3ucHas
HEWpPOHHAsI CETh M CHUCTEMa HEYETKOro BBIBOJA, NPEACTABICHO B
tabmunax 11, 12 u 13.

PesynbTaThl OOHapyxeHHs uiieMuueckux 3mu30710B B OKC Ha
OCHOBE paJMaibHON 0a3UCHOW HEMPOHHOU CETH

Tabnuna 11 — Pe3ynbpTaThl 00HAPYKEHUS UITEMUYECKUX AIHU30/10B
B DOKC Ha 0CHOBE HEMPOHHOU CETH C MPSIMOU MEPEJAYEH CUTHAIIA

g 3"

IKC k/n % k/m %
1 2 3 4 5
E0103 5/5 100 5/6 83.3
E0104 12/12 100 12/13 92.3
E0105 4/4 100 4/6 66.7
E0108 5/5 100 517 71.4
E0113 9/9 100 9/9 100
E0114 4/6 66.7 414 100
E0118 2/2 100 2/3 66.7
E0119 1/3 33.3 1/1 100
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ITponomxkenue Tabauibr 11,

1 2 3 4 5
E0121 5/6 88.3 5/5 100
E0124 11/11 100 11/11 100
E0127 6/6 100 6/10 60
E0147 1/4 25 1/1 100
E0162 4/4 100 4/4 100
E0206 4/6 66.7 4/4 100
BCEro 73/83 88 73/84 86.4

e N — KOJIMWYECTBO
BPYUYHYIO CIIEIIAAITUCTAMM.

e M— KOJIWYECTBO HIIEMHYECCKHX DIH30/0B, OOHAPYKECHHBIX Ha
OCHOBE pa3pa0OTaHHOM  aBTOMATH3HWPOBAHHOM  JHWArHOCTHYECKOM
CHUCTEMBL.

e k — xommuecTBO VICTAUHHBIX WILIEMUYECKUX BMU30/10B,
OOHapY>KEHHBIX Ha OCHOBE pa3paO0TaHHOW aBTOMAaTHU3UPOBAHHOMU
JUATHOCTUYECKON CUCTEMBI.

HINCMHUYCCKHUX  OIIM30J0B, OIIPCACICHHBIX

Tabnuna 12 — Pe3ynbTaThl 00HAPYKEHUS UITIEMUYECKUX AIHU30/10B

B OKC Ha ocHOBE pajuanbHON 0a3MCHOW HEMPOHHOU CeTH

il 3"

IKC k/n % k/m %

E0103 1/5 20 1/1 100
E0104 7112 58.3 717 100
EO0105 4/4 100 4/13 30.8
E0108 1/5 20 1/1 100
E0113 7/9 77.8 7116 43.8
E0114 6/6 100 6/6 100
EO0118 212 100 212 100
EO0119 2/3 66.7 2/2 100
E0121 2/6 33.3 217 28.6
E0124 4/11 36.4 414 100
E0127 3/6 50 3/13 23.1
EQ147 3/4 75 3/16 18.8
E0162 4/4 100 4/5 80

E0206 1/6 16.7 1/1 100
BCEro 47/83 56.6 47/94 50
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Tabnuma 13 — Pe3ynbpTaThl 00HAPYKEHUS UITEMHUYECKUX AIHU30/10B
B OKC Ha 0CHOBE CUCTEMBI HEYETKOTO BBIBOIA

L 3"
IKC k/n % k/m %
E0103 3/5 60 3/4 75
E0104 7/12 58.3 717 100
E0105 2/4 50 2/6 33.3
E0108 3/5 60 3/9 33.3
E0113 6/9 66.7 6/14 42.9
E0114 5/6 83.3 5/10 50
E0118 1/2 50 1/2 50
E0119 2/3 66.7 212 100
E0121 3/6 50 3/7 42.9
E0124 6/11 54.5 6/8 75
E0127 3/6 50 3/8 37.5
E0147 1/4 25 1/1 100
E0162 2/4 50 2/2 100
E0206 416 66.7 414 100
BCEro 48/83 57.8 48/84 57.1

AHanu3 pe3yiapTaTOB aBTOMATHU3MPOBaHHOM auarHoctuku KMbC
IIOKa3bIBA€T, 4YTO IIPU NPUMEHEHHUS HEUPOHHOW CETEe C MPSIMOU
nepegayeld CcUrHaia Uil OOHAPY)KEHUS MIIEMHUYECKUX DIH30]I0B
MTOJTYy4ECHBI JTAArHOCTUYECKAS YyBCTBUTEJIBHOCTD (a4) 17|
IIPOTHOCTHYECKAs] 3HAYMMOCTH IIOJIOKHMTEIbHBIX pe3ynbratoB (113%)
88% wu 86.4%, coorBeTcTBeHHO. OHHM 3HAUMTEIBHO BBIIIEC, YEM
3HAQYEHUs, MOJYYCHHBbIE TNPU TMPUMEHEHUS paJuaibHON Oa3ucHOU
HEUPOHHOM CE€TM M CHUCTEMBbl HEYETKOro BbIBOJA. (paBHEHHE
pesynbTaroB quarHoctukn MbC mo3BossieT cuenate BBIBOJ O TOM, YTO
VCIIOJIb30BAHUE HEUPOHHOM CETU C TNPAMOM Mepenadyerd CUrHala,
oOyuyeHHOM Ha  OCHOBE MOP(OJIOTHYECKUX  MPU3HAKOB,  JJIs
KJ1Iaccu(UKaIm KapAUOLUKIIOB npu aBTOMAaTHU3UPOBAHHOMN
nuarHoctuke MbC B mmnrenbHbiX IKC sBisieTcs 11e1ecoo0pa3HbIM.
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KoHnTpoJibHBIEC BONIPOCHI

1.HazoBute  (QyHKIMK U  CTPYKTYPy  MAaTeMaTUUYECKOIO
o0ecreueHns] MEeUKO-TUarHOCTUYECKUX UCCIEIOBAHUM.

2.Pacckaxute 0 3D — B MEIUIIMHCKOM NMPUOOPOCTPOCHUHU.

3.Kak mpou3BoAMTCST aBTOMATHU3alUsl U3TOTOBJICHUSI U KOHTPOJIS
AJIEMEHTOB U y3J10B OMOMEIUIIMHCKUX MPHUOOPOB?

4. Ilepeuncnaute cucTeMy 00O3HAYEHUW M COCTaB JOKYMEHTAIUH
Ha JieTalid, COOPOUHbIC €IUHUIIBI, KOMIUIEKCHI.

5.Kak mpou3BecTH MOHUTOPUHTOBOE HAOJIOJCHUE 3a CHUCTEMOU
KpOoBOOOpaIeHus?

6. [lepeuncnure METO/IbI UCTIBITAHUS U KOHTPOJIS
OMOMETUIIMHCKOW anmnapaTyphbl.

/.Ha3oBuTEe aBTOMATHU3UPOBAHHBIE CHUCTEMBI MPOECKTUPOBAHUS H
KOHTPOJISI 3JIEMEHTOB U y3JI0B MEAUIIMHCKON anmnapaTyphl.

8. Kakue KOMIIOHEHTHI BXOJSAT B COCTaB OOOOIIEHHONW CTPYKTYPbI
M3MEPUTEITHLHON MEAUIIMHCKON CUCTEMBI?

9.Kakue Ouodusnueckrue  XapaKTEPUCTUKH  M3MEPAT  MpH
UCCJIEI0BAaHUN OMOJIOTUYECKUX TKAHEH?

10.B  gyeM coCTOAT OCOOCHHOCTH IIOCTPOCHUS MPHOOPOB
OMOMETUIIMHCKOTO MOHUTOPUHTa?

11.Kak oOecneunTh O€30IIaCHOCTH MEIUIIMHCKOW TEXHUKHA Ha
JTare NPOEKTUPOBAHUA?

12.Kakyro 4acTOTy UCIOJIB3YIOT B COBPEMEHHON TeparieBTUUECKOM
YBU-anmaparype?

13.113 d4ero cocTouT (PYHKIMOHATBLHOE COCTOSHHE CJIOKHBIX
cuctem? I[lepeuncnure METOABI €70 OIEHKHU.

14.Yt0 BXOAUT B CHUCTEMbI JUCTAHIIMOHHOIO MOHHUTOPOHTA
AJIEKTpOKapANOCUTHaIa?

15.ChopmynupyiiTe omnpeneneHue (puanorepanuu U AaiTe
KJ1accu(uKanuio Gu3noTepaneBTUIECKON anmnapaTypsl.
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