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PABOYASA NMPOMrPAMMA YYEBHOW OUCLUNMNUHDI
B51.0.43 MeTponorusi U ctTaHgoapTusauusa

1. Kog 1 HaumeHoBaHne HanpaBleHnsa NnoaAroToBKWU.

21.05.02 [llpuknagHasa reonorus

2. NMpodmnb nogrotoBku: Feonornyeckas cCbemMka, NOUCKU U pa3Beaka MeCTOPOXAEHUN

TBepAbiX NoJie3HbIX UCKOoONMaeMbIX

3. KBanudumkauums (cteneHb) BbINyCKHUKA: ropHbIN UHXEeHep-reonor

4. ®opma obyyeHuUs: OuHasa

5. Kadhenpa, oTBeyarowas 3a peanusaumio AUCUUNNUHLI: __Kadegpa nonesHbIX

UCKonaemMbiX U HeaAponoJjib30BaHUA

6. CocTtaBuTenu nporpammbi: Muniornn Cepren Muxannosuy, kaHAMOAT reosoro-
MUHEPaNorM4eckmMx HaykK, AOLEeHT

7. PekomeHaoBaHa: HMC reonormnyeckoro dakynbteta, npotokosi Ne8 ot 13.05.2024r.

8. YuebHbIn roa:  2027-2028 CemecTp(bl): _ 8




9.Uenu v 3apgayum y4e6HON ANCLUUNIIUHDI:

Llenbro oceoeHusi yd4ebHOU QuCyuniuHbl S8/19€mCcsi:
NoAroToBKa CneuvanucToB, Bragerwmx 3HaHnAMM 06 OCHOBax HayyHOro, MeToguM4eckoro u
OopraHmM3aumnmoHHoro obecneveHnsa pabor.

3adayu y4ebHoU OucyunuHbI:
- dopmupoBaHve y obyvaembix npeactaBrieHUn OO0 OCHOBHbLIX MOMOXEHUAX 3aKOHOB O
TEXHUYECKOM pEerynmpoBaHnn n eguHCTBE N3MEPEHNN;
- nonyyeHne obyyaemMbiMM 3HAHMW O MPUHUMNAX MOCTPOEHUS MEXOYHapOAHbIX W
OTeYeCTBEHHbIX CTaHAapTOB,
- TexHonornen paspaboTkm HOPMaTUBHO-TEXHUYECKON LOKYMEHTaLMNW;
- npuobpeTteHne obyyaeMbiMM MPaAKTUYECKMX HaBblkOB B 00paboTke aHanuMTUYecKux
MaTepuarnoB CBSA3aHHbIX C METPOSIOrMEN U CTaHAapTMU3aunen.

10. MecTo y4yeb6HoM aucumnnuHbl B cTpyktype OOIN: bnok b1, obs3atenbHas yactb. [1ns ee
OCBOEHUSA TpebylTca 3HaHWUS, YMEHUS W HaBblkM, OPMUPYEMbIE MpPEeALlecTBYOWMMU
ancumnnuHamn: Martematuka, Pusmka, Xumnda. 3HaHUA, YMEHUS U HaBbikK, OpMUPYEMbIE
ANCUMUNIIMHOW, HeobxoAuMbl ASf1I1 OCBOEHMs nocnenyrowmx yydyebHbix aucumnnuH: OCHOBBI
pa3paboTkn MECTOPOXOEHUI TBEPAbIX NOME3HbIX MCKONAEMbIX U TEXHONOrMM nepepaboTkn pya.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUss Mo AucumniuHe/Moaynio (3HAHUA, YMeHus,
HaBblKWN), COOTHECEHHbIe C NMMIaHMpPyeMbIMU pe3yfibTaTaMu OCBOEHUA obpa3oBaTenbHOM
nporpaMmmbl (KOMNETEeHLUAMU BbIMYCKHUKOB):

Kog HasBaHue Kopn(bl) WHankaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHus

KOMMEeTEHLMM

Or1K- CnocobeH B OrlK- OpueHTupyetca B | 3HaTb: OCHOBHbIE MOHATUSA, CBSAI3aHHbIE C
11 cocTaBse 111 HOpPMaTUBHbIX o6beMaMu U3MepeHus, NOHATUS Buaa u
TBOPYECKMX OOKYMeHTax MeToda U3MEepEHMUS.

KONMNEKTUBOB U TpeboBaHui, YMeTb: NPUMEHATb CpeacTBa U3MEPEHUS C
CaMOCTOATENbLHO, CTaHOapToB, Yy4eTOM UX Knaccudmkauum um
KOHTPONMpoBaThb TEXHUYECKNX XapaKTEPUCTUKON N METPONOrMYECKUMU

COOTBETCTBME YCIOBMSX U CBONCTBaMM

NPOEKTOB OOKyMeHTax BrageTtb: HaBbikamMun NPoOBeAEHNSI U3MEPEHUN

TpeboBaHunsM NPOMBbILLIEHHOM 1 onpegeneHns NOrpeLLHoOCTeN.

CTaHOapToB, BesonacHocTH
TEXHUYECKUM
yCrnoBUAM 1
AOKYyMeHTam
NPOMBILLIEHHOM
©es3onacHocTy,

paspabaTbiBaTb,
cornacoBblBaTh U
yTBEPXAATb B
YCTaHOBJIEHHOM
nopsagke
TexHn4yeckmne n
MeToanYeckme
OOKYMEHTHI,
pernameHTUPYHLLM
€ NnopsaoK,
KayecTBO ”
BesonacHocTb
BbINOSTHEHUS
MOUCKOBBIX,
reonoropassefoyH
bIX, FOPHbIX U
B3pbIBHbIX paboT
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OrlK- CnocobeH B Or1K- PaspabaTtbiBaeT 3HaTb: uenu, pyHKUMM 1 3agadum
11 cocTtaBe 11.2 onTuMarsbHy CcTaHgapTM3aumm, OCHOBHbIE MOMOXEHUSA
TBOPYECKMX TEXHOIOrnto rocyapCTBEHHOW CUCTEMbI CTaHAapTU3auum
KONMEKTUBOB U npoBefeHus 'CC B Poccunckon ®epepauunm.
CaMOCTOATENbHO, reonioroCbEMOYHbIX, | YMeTb: onpeaensaTb Kateropum cTaHOapToB.
KOHTpOnMpoBaTb MOUCKOBbIX U BnageTb: HaBblkamMy NPUMEHEHUS
COOTBETCTBUE pa3BefoYHbIX paboT | rocygapCTBEHHbIX, MEXOYHAPOLHbIX U
NPOEKTOB M COCTaBnsATb pervoHarnbHbIX CTaHOAPTOB B OTEYECTBEHHOMN
TpeboBaHNSAM reonorn4yeckoe npakTuke, METOAO0B CUCTEMaTU3aLuK,
cTaHOapToB, 3aaHune Ha ux KOONPOBaHUS 1 Knaccudukaumm o6 bEKTOB
TEXHUYECKUM nposeaeHne cTaHgapTu3auun.
YCINOBMSAM U
OOKYMEeHTaMm
NPOMbILLSIEHHON
©e3onacHocTH,
paspabaTtbiBaThb,
cornacoBbIBaTh U
yTBEPXAATb B
yCTaHOBMNEHHOM
nopsigke
TeXHU4eckune un
MeToanyeckue
OOKYMEHTHI,
pernameHTUpyoLLm
€ NopsaoK,
Ka4yecTBO U
©es3onacHocTb
BbINOMHEHUSs
NMOUCKOBBIX,
reonoropasseaoyH
bIX, FOPHbIX K
B3pbIBHbIX paboT
Or1K- CnocobeH B OrK- CocraBngset 3HaTb: NapamMeTpbl TOYHOCTU M KayecTBa
11 cocTaBe 11.3 reoriormyeckume, NPO4YKTOB reonoropassegoyHoro npon3BoacTaa.
TBOPYECKUX MeToanyeckue u YMeThb: NPUMEHSATb cTaHaapThbl npwm
KONMEKTUBOB U NPON3BOACTBEHHO- | reorioropa3Bego4yHoOM
CaMOCTOSATENBHO, TEXHUYEecKne Npon3BOACTBE N 3KCNITyaTaumm nponbopos.
KOHTpOnMpoBaTb pasgenbl NpoekToB | BrnageTb: HaBbikaMy NOMb30BaHMS
COOTBETCTBUE neAaTenbHOCTN cucTtemMamMu CTaHOApTOB B reorioropa3Beao4vyHOM
NPOEKTOB NPON3BOACTBEHHbBIX | NPON3BOACTBE.
TpeboBaHnaM nogpasgeneHnin B
CcTaHaapToB, cocTaBe TBOPYECKMUX
TEXHUYECKUM KONNEeKTUBOB U
YCIOBUSAM 1 CaMOCTOATENBLHO
OOKYMeHTam
NPOMbILLIIEHHOMN
©es3onacHocTy,

paspabartbiBaThb,
cornacoBblBaTh U
yTBEPXAATb B
yCTaHOBMNEHHOM
nopsagke
TexHn4yeckmne mn
MeToanYeckme
OOKYMEHTHI,
pernameHTUpyoLLmn
€ NnopsaoK,
KayecTBO ”
BesonacHocTb
BbINOSNTHEHNS
MOUCKOBBIX,
reonoropassefoyH
bIX, FTOPHbIX U
B3pbIBHbIX paboT
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OrIK-
11

CnocobeH B
cocraBe
TBOPYECKMX
KONMEeKTUBOB U
CaMOCTONTENbLHO,
KOHTpONMpoBaThb
COOTBETCTBME
NPOEKTOB
TpeboBaHNSAM
CTaHOapToB,
TEXHUYECKUM
YCINOBMSAM U
OOKyMeHTam
NPOMbILLSIEHHON
6Ge3onacHocTy,
paspabaTtbiBaThb,
COornacoBbIBaTh U
yTBEpPXOaTb B
yCTaHOBMNEHHOM
nopsiake
TEXHUYECKNE U
MeToanYeckme
OOKYMEHTHI,
pernameHTUpyoLLm
€ NnopsgoK,
KayecTBO ”
BesonacHocTb
BbINOSHEHUS
MOWCKOBBIX,
reonioropasBeoyqH
bIX, FOPHbIX W
B3pbIBHbIX paboT

OTIK-
114

Ob6ecneunBaeT n
KOHTponupyeT
cobntoaeHne
METOANYECKUX

NMOMNOXEHWUHN,
WHCTPYKLMA 1

TpeboBaHui No

reoniorm4eckomy

N3y4eHuto Hegp n
NPOn3BOACTBY

reosoro-
pa3BefoYHbIX patoT

3HaTb: OCHOBHbIE LUenn 1 06bekThI
ceptudukaumn. Llenn n o6bekThbl
cepTudmkauuu, ponb cepTuguKaumnmn B
NoBbIWEeHNN Ka4eCTBa NpoayKUnn.
YmeTb: NMPUMEHATb CXeMbl U CUCTEMDbI
cepTudukaumm, npasuna n NopsgokK
npoBeaeHus cepTudukaumu.

BnageTtb: NpakTM4YeckMMmn HaBblkamu
npoBeaeHus cepTUugukaLmm cuctem
yNpaBreHnsl KA4eCTBOM.

12. O6bemM gucUUNMUHBbI B 3a4€THbIX eguHuuax/yac. — 2 / 72 .

dopMa NpoMeXyTOYHOM aTTecTauMm 3ayer.

13. Buabl yue6Homn paboThbl

TpyooeMKOCTb
Bua yue6Hom paboTbi Bcero Mo cemecTpam
Ne 8 Ne cemecTpa

AyanTopHble 3aHATUSA 44 44
B TOM YuChe: nekumu 22 22
npakTnyeckue 22 22
nabopaTtopHble
CamocTosaTenbHas paborta 28 28
dopmMa NpoMeExXyTOUHOW aTTecTauum
(3a4em — 0 Yac. / 3k3amMeH —4ac.)

UToro: 72 72

13.1. CopnepxaHne AUCLUMNIUHLI

n/n Peanusauua pasgena
HaumeHoBaHue pasgena ANCUMMIMHBI C MOMOLLLIO
CopeprkaHune pasgena aNCuUnninHbI o
OUCUUNNNHBI OHnamH-kypca, AYMK
1. Nekuunm
1.1 | Metponorus | O6BekT 1 npeameT MeTponorun. OCHOBHbIE «MeTponorus,
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noHATUsS n onpegenexus. Knaccuduvkaums cTaHgapTM3aums u
NMOrpeLLHOCTEN N3MePEHN. DTaNOHbl €ANHNLY cepTudunkaumnay
dmsmyeckmx BenuunH. Uiamepenme msmyeckmx

BenuuuH. Knaccudukauusa nsmepeHun.

MeToabl n3amepeHus pranyecknx BENNYUH.

[MoHATME O cpeacTBe N3MEpPEHUS.

1.2 CepTtudmkaums OcHoBHble noHaTus cepTtudukaumn. OCHOBHbIE «MeTponorus,
dyHKuuK cepTucpmkauuun. [paBoBble OCHOBbI cTaHgapTMsaums u
cepTudukaumn. Llenu " NPUHUMMbI cepTudukaums»
cepTudukaumn. MoHaTue o] cucteme
ceptudmkaumm. ObasartenbHasa cepTudmKaums.

YyacTHUKN n dopmbl obsizaTenbHOM
cepTudunkauunu.

1.3 CranpapTtusaums CranpapTtum3auus Kak Hayka. PyHKUMK «MeTponorus,
cTaHgaptm3aumm. MeTogbl  cTaHgapTu3auun. cTaHgapTm3aums u
[MpaBoBble OCHOBbLI CTaHOapTU3aumn. Kateropmm cepTuunkaumnay
HOpMaTMBHbIX OOKYMEHTOB. Buabl ctaHgapToB
npuMmeHsieMmblx B PO.

2. MpaKkTnyeckune 3aHATUA

2.1 MeTponorus MeTponormyeckne xapakTepucTuku CpeacTs «MeTponorus,
n3MepeHns un KoHTpons. [lpaBoBble OCHOBbI cTaHgapTm3aumsa u
MeTpornoruu. MeTtponorunyeckue cnyxobl cepTudmkaLma»
obecneumnBatoLe €IMHCTBO n3mMepeHun.

Mepepaya pasmepoB eguvHUL  (bU3nYecknx
BenuuuH. ocynapcTBEHHbIM MEeTPONormyeckun
KOHTPOJb U Haf30p 3a cpeacTBaMu U3MEPEHUI.

2.2 Ceptundukaums HobpoBonbHasa cepTudukaums. AkkpeautTaums «MeTponorus,
rocyfapCTBEHHbIX OpraHoB MO akKpeguTauuu. cTaHgapTM3auus u
KayectBo npogykumn. [lokasaTenu kadecTsa. cepTuunkaumnay
MeTogbl onpefeneHna kayectsa. [loHATME O
CUCTEME KayecTBa.

2.3 CraHgapTtusaums ocyoapCTBEHHbLIM KOHTPOMNb CTaHgapTu3auuu. «MeTponorus,
MexagyHapogHoe coTpyaHudectBo Poccun B cTaHgapTM3aums u
obnactu cTaHgapTusauuu. [MpumeHeHne cepTudmnkauma»
MEeXOYyHapOAHbIX M HaLMOHaNbHbIX CTaHAApTOB
Ha TeppuTopumn Poccun.

13.2. Tembl (pa3genbl) AUCUUNIIUHBLI U BUAbI 3aHATUN

Ne HanmeHoBaHue Tembl Buab! sarsTui (4acos)

n/n (paspena) AMcuUMNNnHGI Jlexummn | MNpakTnyeckme | JlabopaTopHble CaMO;;%;(')TTanHaﬂ Bcero

1 | Metpororusa 38 38 10 26
2 | CepTudmkauusa 7 7 9 23
3 | CraHgaptusauus 7 7 9 23

UToro: 22 22 28 72

14. MeToauyeckue ykasaHusi Ansi ody4yarolmxcsi N0 0OCBOEHUI0 AUCLUNTIUHbI

B pamkax gucumnnuHbl npegycMOTpeHbl criegytowme obpasoBaTeribHble TEXHOMOMMK:
3aHATUS NEKUMOHHOro Tuna, NpakTUYecKkue 3aHATUS, camocTosdTenbHas paboTa CTyaeHToB,
BKITHOYalOLLAa YCBOEHNE TEOPETMYECKOrOo MaTepmana, NoAroToBKy K TabopaToOpHbIM 3aHATUAM,
pabota Cc y4yebHukamu, y4ebHO-MEeTOAMYECKON nuTepaTypon, NOArOTOBKA K TeKyLlemy
KOHTPOMIO YCMEBAaEMOCTWN, K 3a4yeTy, a TaKkKe KOHCYNbTUPOBaHWE CTyLEHTOB MO BOMNPOCaM
noucKa Hay4yHoOM MHOpMaLuK, U3yvyeHus y4yebHOro maTepuana u NpakTUY4ecKoro pelueHus
3ajady. YrteHve nekuun oOcywWecTBnsSeTCAa C Mnpe3eHTauMen OCHOBHbIX MartepuarioB Ha
MynbTUMEAUAHOM  0bopydoBaHMM,  YTO  3HAYUTENbHO  MOBbLIWAET  3PEnULLHOCTb,
nokasaTeNnbHOCTb W YCBOEHWE MaTepumana. Ha npakTmyeckux 3aHATUAX paccMaTpyBalOTCS
onpeferieHHble pasgernbl OUCUMNAnHBI, Tpebyolwmne MaTteMaTuyeckux pacvyeToB, AeTarbHOro
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aHanus3a pguarpamMmm Ku rpadukoB, rpaduyeckmx pabot. [llocne npoBeaeHuss ayaUTOPHbIX
3aHATUI Npe3eHTauum Ha COOTBETCTBYHOLUME TEeMbl BblKNaabiBalOTCA Ha obpasoBaTenbHOM
noptane BIY B pamkax OOHOMMEHHOrO 3NEKTPOHHOro Kypca. Ha npakTtuyeckmx u
nabopaTopHbIX  3aHATUSIX  pacCMaTpuBalOTCS  OMNPEedEerieHHble  pasgenbl  OUCLMMNIIUHGI,
Tpebyowme mMaTteMaTMyeckux pacyeToB, [AeTanbHOro aHanusa pguarpamm u  rpadumkos,
rpacdpuyeckux pabort. [ina ycnewHoro oBnageHnsa Kypcom Heobxoammo obasaTtenbHO nocewaTb
BCe 3aHATUA. B cnydaax nponycka 3aHATUSA CTygeHTYy HeobXooMMO CaMOCTOATENIbHO M3Y4nTb
maTepuan u OTBETUTb Ha KOHTPOSIbHbIE BOMPOCHI MO MPOMYyLWEHHON Teme, B TOM 4YuCne Ha
obpasoBatenbHom noptane BIY (https://edu.vsu.ru). B xoge 3aHatui obyvarowmmcs
peKoMeHayeTCsa: BECTU KOHCMEKTUpOBaHME y4eOHOro marepuana; obpaiwiaTb BHMMaHue Ha
KaTteropum, OpPMYNIMPOBKM, pacKpbiBaloLWLMe Coaep)KaHNEe TEX UMM MHbIX SIBIIEHMIA U NPOLECCOB,
Hay4yHble BbIBOAbI W MPaKTUYECKME pPEKOMEHZAauun Mo WX NPUMEHEHMIO; 3adaBaTb
npenogaBaTesito YTOYHSOLME BONPOCHI C LEeNbI0 YSCHEHUS TEOPETUYECKMUX MOMOXKEHNNA.

Ha o6pasoBaTensHomM nopTane «OneKTpoHHbIN yHuBepcuTeT BlIY» umeetcs
9NEKTPOHHbIN Kypc «MeTponornsa n crtaHgapTMsaumsi», rge NPUCYTCTBYHOT UNMOCTPUPOBAHHbIE
TEKCTbl NEKUNIA, MPe3eHTaUUN, CCbINIKA Ha JOMNOMHUTENBHYO NUTEpaTypy.

15. lMepeyeHb OCHOBHOMW W [ONONHUTENbLHOW nUTepaTypbl, PECypCOB MWHTEPHET,

HeOGXOAMMbIX Ansda ocBoOeHUuss AnCcuunniinHbI

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK

MeTponorusi u uamepuTenbHas TEXHUKa: OCHOBbI 06paboTkM pe3ynbTaToB U3MepeHnit : yuebHoe
nocobve aons By30B : [4nA cTy4., obyyatoLmxcs no nporpamme 6akanaspuaTa no HanpasneHUam
noarotoBku "CtaHgaptusauuns n metponorns”, "HaHOTEXHONOMMM U MUKPOCUCTEMHAs TexXHUKa",
"®uauka"] / E.A. CtenaHosa, H.A. CkynkuHa, A.C. Boneros ; Ypan. cegep. yH-T UM. NepBOro
MpesuaeHTa Poccun B.H. EnbunHa ; nog o6w,. pea. E.A. CtenaHoBoih .— MockBa ;
EkaTtepuHbypr : KOpawT : M3g-Bo Ypanbckoro yHuBepcuteTa, 2018 .— 93, [1] c.

MeTponorus, ctTaHgapTusauusa u ceptudukaums : yuebHvk ana 6akanaspos : [ond cTyd., o6yu.
Mo HanpaBneHMAM NOArOTOBKU: "TexHonorus, obopygoBaHme 1 aBToMaTu3aums MallMHOCTPOUT.
npoussoacTea”, "KoHCTpyKTOp.-TeEXHON. obecnevyeHne MalMHOCTPOUTESNbHbLIX MPOU3BOACTB",
"ABTOMATU3NP. TexHonoruu n npomnseoactea”] / A.M. PagkeBuy, A.lI. CxupTnaase .— 5-e u3g,,
nepepab. n gon. — Mocksa : FOpant, 2013 .— 813 c. : nn., Tabn. — (bakanasp. ba3oBbI Kypc)
.— Bbubnwnorp.: ¢.810-813 .— ISBN 978-5-9916-2792-4.

0) gononHuTEnbHasa NuTepaTypa:

Ne n/n McTouHMK

MeTponorus, ctaHgapTM3aums n ceptudukaums : y4ebHuk gnst sysoB / A.l. Ceprees, B.B.
Teperepsi .— M. : lOpauT, 2010 .— 820 c. : un., Tabn. — (OcHoBbI Hayk) .— Bubnuorp.: ¢.815-

3 820 .— ISBN 978-5-9916-0160-3 .— ISBN 978-5-9692-0247-4 — URL: http://svch.sfu-
kras.ru/files/metrologiya.pdf
TeopeTnyeckass meTponoruns : [y4ebHuK gns ctyq. By30oB, 00y4. MO HanpaBneHWo NoaroToBKU
4 "MeTponoruv, crtaHgaptusauma u ceptudukaumsa” u  cneumanbHocTam  "MeTponorua  u

meTponoruyeckoe obecneueHne", "CtaHgaptusaumsa n ceptudgpumkaums"] / N.®. WnwknH —
CNe6. [v gp.] : Mutep, 2010 -.

B)UH(POPMALIMOHHbIE 3NEeKTPOHHO-06pa3oBaTenbHbIE pecypcehbl (ouumanbHbie pecypebl MHTEPHET)*:
Ne n/n Pecypc
1 3oHanbHas HaydHasa  ©6ubnvoTeka  BOpOHEXCKOro  rocyaapCTBEHHOTO  yHMBepcuTeTa
" | https://www.lib.vsu.ru
2 OnekTpoHHo-6MbnnoTedHas cuctema «KoHecynbTaHT ctygeHTa» http://www.studmedlib.ru
3 OnNeKTPOHHO-6MBnMoTeYHas cuctema «YHuBepcuTeTcKas Bubnuoteka online»
http://biblioclub.ru
4. | OnekTpoHHO-6nbnunotevHasa cuctema «Jlanby http://e.lanbook.com
5
6

BecnnaTHbIN HEKOMMEPYECKNIA CnpaBoYHO-0Bpa3oBaTenbHbIN NopTan Afns reornoros,
cTyaeHToB-reonoros http:/geokniga.org
Hay4yHas anekTpoHHas 6ubnuoTeka https://elibrary.ru

16. NMepeyveHb y4e6GHO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNbHON paboThl

| Nen/n | M cTOYHMK |



https://edu.vsu.ru/
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Memponoausi, cmaHGapmu3ayusi u cepmugbukayusi : KoHcriekm nekyuti / B.A. buceposa, H.B.
Hemudosa, A.C. Skopesa .— M. : Okemo, 2007 .— 159 c.

17. UHdopmMaLnOHHbIe TeXHONOrMnU, UCNonb3yemblie ANA peanusauum yyeoHon
AUCLUUNIUHBI, BKITIOYasa nporpaMmHoe obecnevyeHne u HhopmaLMOHHO-CNpaBoOYHbIe
cucTeMbl (Npy Heo6xoAMMOCTH)

[eMoHCcTpaums MynbTUMEOUNHbIX MaTepuanoB MpPoOM3BOAUTCA MNpU MOMOLLM NPOrpamMHOro
obecneyveHnsa Microsoft Office PowerPoint. [Npu BbiNnonHeHUMM nabopaTopHbIX paboT pacyeTsl
npounssoaaTca B nporpamme Microsoft Office Excel.

lMporpamma peanuayeTcsi C WUCMNONb30BaHUEM 3NEKTPOHHOMO OBYYEeHUS U C NPUMEHEHUEM
ANCTaHUWOHHbIX 0bpa3oBaTerbHbIX TEXHOSOMMN.

Nenn [MporpammHoe obecnevyeHne

1 WinPro 8 RUS Upgrd OLP NL Acdmc

2 OfficeSTD 2013 RUS OLP NL Acdmc

3 HeunckntounTtenbHble npaBa Ha MO Kaspersky Endpoint Security ans 6usHeca —
PacwmpeHHbin Russian Edition

4 lMporpammHag cuctema asnisi 0OHapy>XeHUs1 TEKCTOBbIX 3aUMCTBOBAHNIA B y4EOHbIX U

Hay4HbIX paboTtax AHTUNNarnaTt.BY3

18. MaTtepnanbHO-TeEXHU4YECKOe obecrneyeHne AUCLUMNIIUHBI:

Ne ayam- HaseaHue MaTtepuanbHO-TEXHUYECKOEe
Appec Tun ayantopumn
TOpUK ayanTopumn obecrneyeHune
7 r.BopoHex, Na6opatopus nabopartopus PacTpoBbIi 9NEKTPOHHbLIA MUKPOCKOM
YHuBepcuTeTckas dun3unKo- JEOL 6380LV ¢ cuctemon
nn.1, kopnyc 16 XUMUUECKMX KONUYECTBEHHOTO
aHeprogmcnepcnoHHoro aHanusa INCA-
MeTon0B 250
nccnenoBaHuA
106n r.BopoHex, nabopatopwua nabopartopus Komnbtotepsl MK PET WS Celeron 430
YHMBEPCUTETCKAR | reppndopmaLy 1800/512 RAM/160 GB HDD/S775

ASUS P5KPL-AM (10 wT.), Scanner
MUSTEK ScanExpress A3 SP

|'|J'|.1, Kopnyc 1B OHHbIX CUCTEM

202n r.BopoHex, ayguTopus HoyTt6yk 15" Acer Aspire 5920G, LCD-
YHuBepcuteTckas CeMMHapCKoro npoekTop Beng MP510, Tenesusop
nn.1, kopnyc 16 TMna PHILIPS

19. OueHou4HbIe cpeacTBa ANA NpoBeAeHUsA TEKYLLEN U MPOMEXYTOYHON aTTecTauum

MopsaoK OLEHKN 0CBOeHMs oby4Yalowmumimncs y4ebHoro mateprana onpegensieTcs
cofepXaHueM criefyoLmnx pasgenos QUCLUMINHLI:

HanmeHoBaHve NuaunkaTtop(bl)
Ne KomneTeH
pasgena AuCUUnvHbI OOCTUXEHUS OueHouyHble cpeacTBa
n/n uns(un)
(mogyns) KOMMeTeHLMm
1. | Metponorus OllK-11 OlK-11.1-11.4 YCTHbIV onpoc (goknag)
2. | CepTtudukaums OlK-11 OlK-11.1-11.4 YCTHbIN onpoc (goknag)
3. | CrangapTtusauus OlK-11 OlK-11.1-11.4 YCTHbIN onpoc (goknag)
MpomexyToyHas aTTectauus B
OnpocChl K 3a4eTy
dopmMa KOHTpOns — 3a4eT

20. TunoBble OLEHOYHble cpeAcTBa U MeToAMYeCKMe MaTepuanbl, onpepensioume
npoueaypbl oLeHUBaHUA

20.1. TeKywWwmMn KOHTPOSb YyCNeBaeMoCcTu

KoHTponb ycneBaemocTu nNo ANCUMMNIIMHE OCYLLECTBNAETCS C MOMOLLbBIO CreayoLwmnX OLeHOYHbIX
CpencCTB: YCTHbIA onpoc B BUAE UHOUBUAYASbHbLIX LOKTa40B.



Tembl goknagos

1) OCHOBHbIE MOHATUS U TEPMUHbI METPOSOTUN.
2) OCHOBbI TEXHMKN U3MEPEHWIA.

3) MeToabl 06paboTkn pesynbTaToB N3MEPEHUN.
4
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6) HopmaTuBHO-NpaBoBble OCHOBLI METPOMOMNN.

Cpeacrea M3amMepeHuit.

MpuHUMNBLI MeTponormyeckoro obecneyeHus.

)
)
)
)
)
)
7) l'ocypapCTBEHHbIM METPONOrMYECKNIA KOHTPOMb U HAA30p.
8) OCHOBbI CUCTEMbI CTaHAAPTM3aLUN.

9) MpuHUMNbBI U MeTOAbI CTaH4APTM3ALMM.

10) Kateropuum 1 Buabl cTaHaapTOB.

[oknag npoBoguTcA B YCTHOM (popMe C MCMNOSMb30BaHMEM MaTepuanbHO-TEXHUYECKOro
obecnevyeHns gucumnnuHel. B cnydae guctaHumMoHHoro obyyeHuss Ooknag npoBoguTcst B dpopme
BUAOEOKOHhbepeHuunn.

[nsi oueHMBaHUA pe3ynbTaToOB BbINOMHEHMSA AOKNA4a UCMONb3YTCA crneayowme nokasaTenu:
1) 3HaHuWe yyebHOoro Mmatepmana v BnageHne noHATUMHbIM annapaToMm;
2) yMeHne nncTpupoBaTb OTBET NpUMepamm, haktamm, AaHHbIMU HayYHbIX MCCNEOOBaHUN;

20.2. NMpomexyToyHas atrectaums

I'Ipome>KyT0l-|Ha;| arrectauma no agucuuniimHe ocyuwecTteBndaetca C€ nomMmoulbo  cnegyrumx
OLUEHO4YHbIX CpencTB: BONPOCHI K 3a4eTy.

1) O6bekT 1 npegMeT meTporiorun. OCHOBHbIE MOHATUSA N oNpeaeneHus.

2) KnaccudumkaLumsa norpeLHocTen n3mepeHun.

3) OTanoHbl eanHUL, usndecknx BenuymH. Nameperne cdumsmyecknx sennymH. Knaccmdpumkaums
namepeHuin. Metoabl namepeHnsi PU3NYECKNX BEMNUYUH.

4) MNoHATME 0 cpeacTBe M3MEPEHMSI.

5) MeTponoruyeckne xapakTtepucTukn CPeacTs N3MepPEHNs N KOHTPONS.

6) NpaBoBble ocHOBbI MeTpororun. MeTtponornyeckue cnyxbbl o6ecnevmsatoLe eqUHCTBO
N3MepPEHUN.

7) Nepenava pa3mepoB egnHUL, (PU3NYECKUX BESTUYNH.

8) NocypapCTBEHHbIM METPONOMMYECKNA KOHTPOMb M HAA30p 3a CpeacTBaMu U3MEPEHWIA.

9) OcHoBHble NOHATUS cepTudmkaummn. OCHOBHbIE PYHKLUKN cepTudmrKauun.

10) MNpaBoBble OCHOBbLI CepTUdUKALIUN.

11) Uenu v npuHumnel ceptudmkaummn. NoHaTne o cucteme ceptudukaumu.

12) Ob6sa3aTtenbHas cepTudmkaums. Y4acTHUKM 1 hopMbl 06a3aTenbHON cepTudmrkaumm.

13) [lo6poBonbHas cepTudurkaums.

14) AkkpeguTaums rocygapcTBEHHbIX OPraHoB MO akkpeauTaumm.

15) KauvecTtBo npoaykumu. lNMokasarenu kavecTtsa.

16) MeToabl onpegeneHns kadecTsa. [oHATUE O cMCTEME KavecTBa.

17) Ctangaptmsaums kak Hayka. PyHKUMKM cTangapTmusaumn. Metoabl ctaHgapTusaumu.

18) MNpaBoBLIE OCHOBLI CTaHAapTM3aumn. Kateropmm HopmaTUBHbBIX JOKYMEHTOB. Buabl ctaHgapToB
npumMeHsiemblx B PO.

19) NocygapCcTBEHHbIV KOHTPOMb CTaHAapTU3auuu.

20) MexpgyHapogHoe coTpyaHudectso Poccum B obnactu ctaHgaptusauun. NpumeHeHne
MeXayHapoaHbIX N HaLMOHanNbHbIX CTaHOapTOB Ha Tepputopun Poccun.
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3aueT npoBoguTcs B hopmMe ycTHoM Becenpbl ¢ npenogasatenemM. Obyyaroemycs gaeTcd Bpems
Ha noAroToBKY K OTBETY Ha BOMPOCbI KOHTPOSbHO-U3MEPUTENbHOrO Martepuana. B cnyvae
ANCTaHUMOHHOro oby4eHuns 3a4eT NpoBoANTCA B hOpMe BUAEOKOHGEPEHLINN.

[lns oueHVBaHNA pe3ynbTaToB 0ByYeHUs Ha 3a4eTe UCMOoNb3YITCSA CrieaytoLmMe nokasaTenu:
1) 3HaHWe y4ebGHOro MaTepuana v BnageHve NoHATUNHLIM annapaTom;

YMeHUE CBA3bIBATb TEOPUIO C I'Ip&KTVIKOI?I;

2)
3) ymeHuWe nnnicTpupoBaTh OTBET NpUMepamu, haktamun, JaHHbIMU HayYHbIX MCCreaoBaHWA;
4) yMeHne NpUMEHSITb TEOPETUYECKME 3HAHUS A1 peLleHns NPaKTUYecKMX 3agay.

[nsa oueHnBaHusA pe3ynbTaTtoB 06yqu|/|;| Ha 3a4eTe UCNoJib3yeTCA — 3a4TeHO, He 3a4TEeHO.
CooTHoLLIEHME MOoKa3aTenen, KpuUtepues M LWKalbl OUeHNBaHUA pe3yribTaToB o6yquV|;|.

Kputepun oueHnBaHNs KOMNEeTEHLMN

YpoBeHb
chopMmnpoBaH
HOCTH
KOMMNeTeHLNn

LLikana oueHok

lMonHoe coomeemcmeue omeema obyvaroujezocsi  ecem
repequcsieHHbIM  nokasamessam. [lpodemMoHcmpupo8aHoO  3HaHuUe
meopemuyeckux OCHO8 pa3sedKu MecmopOoXOeHUl  ose3HbIX
uckornaemblX, 803MOXHOCMU UX MPaKkmu4ecko20 MpUMEHEHUS];, yMeHue
8bi0enamb, UHMepnpemuposams, oueHusampe U pa3bpaxkosebigamb
2eosioeuyeckue 06bLEKMbI, enadeHUe HaeblkaMu opaaHu3auuu u
rposedeHusi pa3gedoyHbIx pabom Ha 20pHO-pPYOHOM MPednpuamuU.

lNosbiweHHbIl
YPOBEHb

3aumeHo

Omeem  Ha  KOHMPO/bHO-USMEPUMESbHLIL — Mamepuan  He
coomeemcmeyem OOHOMYy U3 [EPEeYUC/IEHHbIX  rokasamersned.
HedocmamoyHo npoBeMOHCMpPUPOBaHO 3HAHUE MeopemuyecKuX
OCHO8  pa3sedKu  MecmopoxAeHuli  rofe3HbIX  UCKOMNaembix,
B803MOXHOCMU  UX  [PaKmMuU4YeCcKo2o  MPUMEHEHUST; 00HaKo
obyyvarowutics obrnnadaem ymeHueM 8bidesnisimb, UHMeprpemuposams,
oueHusamp U pas3bpakosbieamb 2eosioaudeckue obbekmel; ernadeem
Hasblkamu opeaHu3ayuu u rnpoeedeHusi pa3eedoyHbix pabom Ha
20pHO-pyGHOM npednpusmuul.

Ba3soesbiti
yPpOBEHb

3aumeHo

Omeem  Ha  KOHMPOMbHO-U3MePpUMeNbHbIU  Mamepuan  He
coomeemcmeyem mobbiM 08yM U3 MEpPeYqUCIieHHbIX rokasamersed.
Obyyvarowuticsa demoHCcmpupyem YacmuyHble 3HaHus
meopemuyecKkux OCHO8 pa3eedKku MecmopoxOeHUll  Mofe3HbIX
uckonaembix, B803MOXHOCMU UX [PaKmMU4YeCcKoeo [PUMEHEHUS,
HedocmamoyHo ymeem 8bi0ensime, UHMepnpemuposame,
oyeHusamb U pasbpakoebigamb 2eosio2udeckue 0bbeKMbl, HO
enradeem HaeblkaMu oOpeaHu3auuu U rpoeedeHusi pa3eedoYHbIX
pabom Ha 20pHO-pydHOM npednpusmuu.

lMopozoeniti
ypOB8eHb

3aumeHo

Omeem  Ha  KOHMPO/bHO-UBMEPUMESbHBIL  Mamepuan  He
coomeemcmeyem  0bbIM U3 MepeyuUCsieHHbIX  rokasamerned.
Obyvarowutica OeMOHcmpupyem Ompbi8OYHbIe, (bpacMeHMapHbIe
3HaHUsI 0 MeopemuyecKuUM OCHO8aM pPa3gedKu MecmopoxoeHul
MonesHbIX  UCKOMaeMblX,  B803MOXHOCMU  UX  [paKkmu4yecko2o
npumeHeHusi, Ooriyckaem epybble oOwubKku npu  8bldeseHuU,
UHmMepnpemauyuu, oueHke U pa3bpakoske 2eos102uyecKux ob6bLekmos,
He enadeem HasblkaMu op2aHu3auuu U fposedeHuUs Pa3eedoYHbIX
pabom Ha 20pHO-pPyOHOM npednpusmuu.

He 3aumeHo

20.3. ®OHA OLEeHO4HbIX cpeacTB ChOPMUPOBAHHOCTU KOMMETEHL NN

OlK-11 CnocobeH B cocTaBe TBOPYECKUX KOJINIEKTUBOB U CaMOCTOATENbHO, KOHTPONMPOBaTb
COOTBETCTBME MNPOEKTOB TPebOBaHUAM CTaHAAPTOB, TEXHUYECKUM YCIIOBUSIM M LOOKYMEHTaMm
npombiWwsieHHON ©Ge3onacHocTn, paspabarTbiBaTb, CcornacoBbIiBaTb

YCTaHOBJIEHHOM nMopsiike TeXHU4YecKkne Uu MeToauvYecKue [OOKYMEHTbl,
NopsAAoK, Ka4ecTBO U 6€30MacHOCTb BbINOJIHEHUA NMOUCKOBbIX, FeoNIoropa3BefoYvHbIX, FOPHbIX U

B3pPbIBHbIX paboTt

yTBepXaaTtb B

pernamMmeHTUpyroume
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MepeyeHb 3agaHun ANsa npoBepkn chOPMUPOBAHHOCTU KOMMNETEHLUM:

1) 3aKkpbITble 3aaHus (TeCcToBble, cpeaHUN YPOBEHb CIOXKHOCTH):

3A0AHUE 1. 1. MeTponorus — 3710 ...

a) Teopusa Nepegayn pasmepoB eavHUL, (PU3NYECKUX BEMNUYNH;

6) Teopusa NCXO4HbIX CPEeACTB U3MEPEHUI (3TANOHOB);

B) Hayka 006 u3MepeHusix, mMeTodax M cpeacTBax obecneyeHuss UX eAMHCTBA M cnocobax
OOCTMXEHNA TpebyemMon TOYHOCTH.

3A0AHUE 2. KonnyecTBeHHas XxapakTepucTka on3nyeckon BeNnYmMHbl Ha3biBaeTCs ...
a) pasmepom;

0) paamepHOCTbIO;

B) 06bEKTOM U3MEPEHMS.

3A0AHUE 3. MN3amepeHnem HasbiBaeTcs ...

a) BbIGOp TEXHMYECKOro cpeacTBa, MMELLEro HOPMUPOBAHHBIE METPOSTOMMYECKNE XapaKTEPUCTUKN;
©) onepauus cpaBHEHUS HEN3BECTHOIO C U3BECTHbBIM;

B) ONbITHOE HaXOXAeHWe 3Ha4YeHUs1 (PU3NYeCKOn BeNnMUYUHbI C MOMOLLbI TEXHUYECKUX CPeaAcCTB.

3A0AHUE 4. K o6bekTtam n3aMepeHns OTHOCATCS ...
a) obpasuoBble Mepbl 1 NprMbopbl;

0) chnsmnyeckme BenNYNHLI;

B) MeEpbI 1 CTaHOapTHble 06pasubl.

SA0AHUVE 5. Tpn onucaHMM NpPOCTPaHCTBEHHO-BPEMEHHbBIX W MexaHudeckux sasneHun B CU 3a
OCHOBHbIE eNHNLbI NPUHUMAKOTCS ...

a) kr, m, H;

0) m, kr, [x;

B) Kr, M, C.

3A0AHUE 6. [Ina noepkun pabounx mep 1 npMbopoB crnyxar ...
a) pabouue 3TanoOHbI;

6) aTanoHbI-koNuu;

B) 9TaNOHbl CPaBHEHMUS.

SAOAHUE 7. To cnocoby nonyyeHus pesynbTaTa BCe M3MEPEHUs AENATCS Ha ...
a) npsiMble, KOCBEHHbIE, COBMECTHbIE U COBOKYIMHbIE.

6) NpsiMble N KOCBEHHbIE;

B) cTaTU4eckue n AMHaMn4yeckune;

3A0AHVE 8. EANHCTBOM M3MEpPEHMWIA Ha3biBaeTcs ...

a) cuctema kanmbpoBKM CPEeACTB U3MEPEHU;

6) crnuyeHne HaumMoHanbHbIX 3TANOHOB C MEXAYHAPOAHbIMMU;

B) COCTOSiHUE U3MEPEeHUN, NPU KOTOPbIX UX pe3ysibTaTbl BblpaXeHbl B Yy3aKOHEHHbIX eguHuLax
BeJINYMH U MOrpelHOCTU U3MEpPEeHUN He BbLIXOAAT 3a YCTaHOBJIEHHble Nnpeaenbl C 3afaHHOM
BEPOATHOCTLHO.

3AOAHUE 9. MNMpaBunbHOCTb N3MEPEHUN — 3TO ...

a) xapaKkTepucTUKa KayecTBa M3MepeHUW, oTpaxawlwasa O6nM3oCTb K HYNK CUCTEMaTUYECKUX
norpewwHoCcTen pe3ynbTaToB U3MEepPEHUM;

0) xapakTepucTuka ka4yecTsa namepeHui, oTpaxarowasa 6nmM3ocTb Apyr K Apyry pe3ynbTaToB U3MEpPEeHUi
OOHOW N TOW e BENWYUHbI, BbIMNOSTHAEMbIX NMOBTOPHO OAHWMW U TEMW Xe MeTogamMu U CpeacTBamu
N3MepPEHUN N B OOHUX N TEX Xe YCNOBUAX; OTpaXkaeT BNUsIHME CnyvarHbIX NOrpeLwHocTen Ha pesynbTaT
n3mepeHus;

B) XapaKTepucTuKa kayecTBa M3MepeHuin, oTpaxarLlas 6nmsoctb Apyr K Apyry pe3ynbTaToB U3mMepeHum
OOHOW U TOW Xe BEeNnWYUHbI, MOMYYEHHbIX B pasHblX MecTax, pasHbiMM MeTogamMu W cpeacTBamu
n3MepeHui, pasHbiMy onepaTtopamMu, HO NMPUBEAEHHBLIX K OOHUM N TEM Xe YCITOBUSAM.
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3A0AHUE 10. Bocnpon3BogMMOCTb M3MEPEHUN — 3TO ...

a) XapaKTepucTuka KayecTBa W3MeEpeHMMn, oOTpaxawlwas OnmM3oCTb K Hym cucTeMaTU4ecKmx
NorpeLLIHOCTEN pe3yrbTaToB U3MEPEHWUN;

6) xapakTepucTuka ka4yecTsa namepeHum, otTpaxarowas 6n1M3ocTb Apyr K Apyry pe3ynbTaToB U3mMepeHui
OOHON N TOW Xe BENUYUHbI, BbIMOMHAEMbIX NMOBTOPHO OAHWMMW M TEMM XE€ MeTodaMu U cpeacTBamm
N3MEPEHUI N B OOHUX N TEX XKe YCMNOBUAX; OTpaXKaeT BNUSIHME CyYariHbIX NOrpeLwHocTen Ha pesynbTaT
n3mepeHus;

B) XapaKTepucTUKa KavyecTBa U3MepeHUn, oTpaxawluasd O6nm3ocTb APYr K ApYyry pe3ynbTtaToB
M3MEepPEeHUN OQHOMN U TOM XXe BEeNIMYMHbI, MONYYEHHbIX B pa3HbIX MecTax, pa3HbiIMU MeTOoAaMU U
cpeacTBaMM U3MEpPeHUW, pa3HbIMM onepaTopaMmu, HO MNPUBEAEHHLIX K OOAHMM M TeM Xe
YCNOBUSAM.

3A0AHME 11. CywHocTb cTaHAapTM3aumm — aTo ...

a) NpaBOBOE PErynMpoBaHMEe OTHOLLUEHU B 00OMNacTu YCTaHOBMNEHMWS, MPUMEHEHUS U MCMONb30BaHMUS
00s3aTenbHbIX TPEOOBaHUN,

6) noaTBEPXKAEHNE COOTBETCTBUSA XapakTePUCTUK 06beKTOB TpeboBaHMAM;

B) AEATENbHOCTb MO pa3paboTke HOPMATUBHbLIX AOKYMEHTOB, yCTaHaBNMUBAKLWMUX NpaBuna u
XapaKTepUCTUKUN ANA [OOGPOBONBLHOrO MHOFOKPaTHOro NPUMEHEeHMUs.

3A0AHUE 12. Llenn cTtaHgapTusauum — 370 ...

a) ayauT CUCTEM KayecTBa;

0) BHegpeHne pesynbTaToB YHUMUKaLMK,

B) pa3paboTka HopMm, TpeboBaHuUK, npaBun, obecneyMBalOLWMUX O6e30NacHOCTbL NPOAYKLUN,
B3aMMO3aMEHSIeMOCTb WU TEeXHUYECKYyHd COBMECTUMOCTb, €AUHCTBO W3MEpPEeHUN, IKOHOMUIO
pecypcosB.

3A0AHUE 13. MNpuHuunamu ctaHgapTu3auumn SensoTcs ...

a) [obpoBoONbHOE NOATBEPXKAEHNE COOTBETCTBUS 0OBbEKTA CTaH4apTU3auuu;

0) obazaTensLHOE NoATBEPXKAEHNE COOTBETCTBUSA 0ObEeKTa CTaHgapTUu3auuu;

B) rapMOHM3aLMA HauMOHaNbHbIX CTaHAAPTOB C MeXAYHapOAHbIMU NMPU MaKCUMManbHOM Y4YéTe
3aKOHHbIX MHTEPECOB 3aUHTEepPeCOBaHHbIX CTOPOH.

3AOAHUE 14. K pokymeHTam B 06nacty ctTaHgapTu3aumm He OTHOCATCS ...
a) HaunoHanbHble CTaHOapThI;

0) bn3Hec-nNnaHbI;

B) TEXHNYECKME pernameHThl.

3A0AHUE 15. Beayuwlen opraHnsauunen B ob6nactm MexgyHapogHon cTaHaapTM3aunm aBnaeTcs:
a) MexagyHapogHasa anekTpoTexHuyeckas kommccus (M3IK);

6) MexxayHapoaHasa opraHu3auma no ctaHgaptmusauum (MCO);

B) BcemupHas opranHusauus 3gpaBooxpaHeHus (BO3).

3AOAHUE 16. MNMepeyveHb npoayKummn, noanexaiien obasarenbHon cepTudukaumm, pernameHTupyer ...
a) 3akoH P® «O TeXHNM4ECKOM perynmpoBaHumy;

6) 3akoH P® « O 3awmTte npas notpebutenemny;

B) HomeHknaTypa npoaykuuu, padoT, ycnyr, noanexawmx obsasatenbHon ceptudukaumm.

3AOAHUE 17. NMpun obaszaTtenbHOM cepTudunkaumm npogykuun oanH n3 10 aHanuanpyembix nokasatenem
oKasarncsl He COOTBETCTBYIOLLMM HOPMAaTMBHOW JOKyMeHTauuun. MoxeT nu 6biTb Bbl4aH ceptudukar?

a) ha;

0) HeT;

B) Aa, C yka3aHMeM nokasaTefnien, no KOTopbiM NPOAYKLUS COOTBETCTBYET HOPMATUBHOW AOKYMEHTALMM.

3A0AHUE 18. lNpaBo N3rotoBUTENS MapKUpOBaTb NPOAYKLUUIO 3HAKOM COOTBETCTBUS onpedenseTcs ...
a) NnuueH3uen, BbigaBaeMon opraHom no ceptudmkaumm;

©) nuueHsven, BblgaBaemon PepepanbHbIM  AreHTCTBOM MO TEXHUYECKOMY PEryriMpoBaHUIO U
MeTponoruu;
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B) AeKnapaunen o0 COoTBETCTBUN.

SA0AHVE 19. ®OyHKUuMM HauuMOHanbHOro opraHa no ceptudukauum B Poccunckon Pepepaumm
BbINOSIHSET ...

a) PepepanbHOe areHTCTBO NO TEXHMYECKOMY perynmpoBaHUIO U METPOJSIOruM;

6) Bcepoccumnckmin Hay4yHo-uccnegoBaTenbCkUn MIHCTUTYT MeTponorun um. A.1. MeHpeneesa (BHUNM);
B) Bcepoccuiicknin Hay4HO-nccneaoBaTenbCKUN MHCTUTYT MeTponormdeckon cnyxosl (BHUNMC).

SA0AHUE 20. Yto npegnonaraet «MeToauka NamepeHnn»?

a) uccrnegoBaTtenbCKMe MeponpuaTUa U nocnegyollee NoaTBEpPXKAEHWE UCMOoNb3yeMblX MeTOO4OB U
n3mepeHun, 3apMKCMpoBaHHbIX B COOTBETCTBUM C METPONOrM4eCcKMMU CTaHaapTamm

0) COBOKYNHOCTb onpeaeneHHbIX 3acMKCUpPOBaHHbIX oOMepauui, UCMNONb30BaHUE KOTOPbIX
obecneynBaeT nMoJsfiy4eHMe pe3ynbTaTOB MU3MEPEHUA C YCTaHOBNEHHbIMM TMOKa3saTensmm
TOYHOCTU

B) onepauun, BbINONHAEMbIe ANS YCTAHOBMEHUS UCTUHHbBIX 3HAYEHUI MEeTPOSIOrMYECKNX XapaKTepucTuk
N UHCTPYMEHTOB 4S9 U3MEPEHMS.

SA0AHUE 21. Ykaxute cpeacTsa NOBEPKN TEXHUYECKUX YCTPONCTB:
a) usmepuTenbHblE CUCTEMBI

©) namepuTenbHble YCTaHOBKU

B) 3TanoHbI

SA0AHUE 22. B yemM COCTOUT NpUHUUNNAIIbHOE OTNNYME NOBEPKU OT KanubpoBkn?
a. obsA3aTeNnbHbLIN XapakTep

0. 106POBONbHLIN XapakTep

B. 3asiBMTENbHbIN XapakTep

3A0AHUE 23. N3 Kaknx MeponpusaTnini COCTOUT TPETUIA U3MEPUTENbHLIN 3Ta?

a. cbop AaHHbIX, opMupoBaHne Moaenn obbekTa, BblOOP KOHKPETHOW BenvYUHbI, hOpMMpOBaHUE
ypaBHEHWSI BENNYUHBI

6. NOAroTOBKa K U3MEPEHMIO

B. B3aumopemncteue ob6bekta u CU, npeobpasoBaHue curHana, BocnpousBeneHuWe cCUrHana,
cpaBHeHue pe3ynbTaToB, perucrpayus

3A0AHUE 24. BuibepuTe KOPPEKTHBLIA METO[, rae BENIMUYNHY ONpeaensitoT C UCMNOoSIb30BaHNEM OTYETHOIO
0bopyaoBaHns, N3amepuTerbHbIX NPUBOPOB:

a. MeTo[ 3ameLleHus

©. Hyneson meToq

B. MeTOA4 HenocpeacTBEHHON OLeHKMU

SA0AHUE 25. Kakue kateropnn namepeHun no OTHOLLIEHMIO K OCHOBHbLIM eAnHULaM?
a. QuHamu4eckme

6. abCconTHbIe, OTHOCUTENbHbLIE

B. KOCBEHHbIE

3AOAHUE 26. Yto Takoe noBepka cpeacTs N3MepeHnin?

a. YCTaHOBMNEHNEe XapakTepuCcTUK CPeaCcTB U3MepeHuin Nbor opraHmsaumen, nvetrllen bonee ToOYHbIE
n3mMepuTenbHbIE YCTPOMUCTBA YEM NOBEPSIEMOE

0. kanMbpoBka aHaANMTMYECKUX NPUOOPOB NO TOYHLIM KOHTPOSbHBIM MaTepuanam

B. COBOKYMHOCTb oOnepauun, BbINOJSIHAEMbIX OpraHaMmu rocyAapCTBEHHOW CnyXbbl C Lenbio
onpeaeneHNa W NOATBEPXKAEHUA COOTBETCTBMA CpeACTBa W3MEpPeHUNW YCTaHOBJIEHHbIM
TEXHUYECKUM TpeboBaHUAM

SA0AHUE 27. I'ne ncnonbsyetcsa FocyaapCTBEHHbIV METPOOrMYECKNiA Haa30p?

a. Ha KOMMEPYECKMX NPeanpuAaTUsIX, OpraHN3aunax U yupexxaeHusx

0. B opraHusauusx, NpeanpuaTusaX 1 y4pexaeHnsax, Haxoaswmxcs B oegepanbHOM NOSYNHEHUN

B. HAa NpeAnNpUATUAX, B OpraHM3auusx u y4pexaeHMAax BHe 3aBUCMMOCTU OT Buaa CO6CTBEHHOCTH
M BeQOMCTBEHHOM NPUHAANEXHOCTH
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SAOAHUE 28. YTo Ha3bIBalOT Criy4anHOM NOrpeLLHOCTLIO?

a. cocTaBnswWas MOrpewHocTU cryYyamHbiIM 00pa3oM, M3MEHSAWAACA NPU NOBTOPHbIX
M3MepeHunax

6. norpeLHoCcTb, NpeBocxoasLLasn Bce npeabiayLime norpeiHocTn n3MepeHui

B. Pa3HOCTb MexXay U3MepeHHbIM U ENCTBUTENbHLIM 3HAa4YEeHNEM U3MEPAEMON BENMUYNHDI

3A0AHUE 29. Cuctematmnyeckas NorpeLiHocCTb:

a. He3zaBucumMa oT 0603Ha4YeHMa nccneayemMon BenNMUmHbI

6. B3aMMOCBsi3aHa CO 3Ha4YeHMEeM OT U3y4aeMomn BENUYMHDI

B. 3TO YacTb NOrpeLHOCTU, HabnoaawLwWwasacs B Yepeae U3amMepeHumn

3A0AHUE 30. YTo HasbIBalOT OTHOCUTENBHOM MNOrPELLHOCTLIO?

a. MNOrpeLlHOCTb, SBMAOLWANCA pe3ynbTaTtOM BO3AEWCTBUA OTKIMOHEHUA B CTOPOHY OOHOrO U3
napameTpoB, XapaKTePU3YOLLMX N3MepPUTESbHbIE YCIOBUSA

0. cocTaBnsoLwasa NOrpeLHOCT! N3SMEPEHN, He 3aBuCSALLAs OT 3HaYEHNSA N3MepPsSeMOn BENNYMHbI

B. aGCOMIOTHasA NOrpewHoCcTb, AeNeHHasa Ha AeNCTBUTEeNbHOE 3Ha4YeHue

2) OTKpPbITble 3aaHus (TECTOBbIE, NOBbLILUEHHbLIW YPOBEHb CIOXHOCTM):

3A0AHUE 1. Kak Ha3bIBalOT N3MEPEHUS, OCYLLLECTBNAEMbIE NPU MOCTOSAHHOW U3MEPAEMON BENNYNHE?
OTBeT: cTatnyeckme n3aMepeHuns

3A0AHUE 2. Kak Ha3bIBalOT N3MEPEHUS, N3MEHSIIOLLENCS BO BPEMEHN (PU3NYECKON BEMNYMHDBI?
OTBeT: AMHaMnyeckne U3aMepeHuns

SAOAHUME 3. TMlpn Kakux WM3MEPEHUAX NpPUMeEHsieTcss MeTon Haumbonee TOYHOro onpeaeneHns
n3MepseMon BENUYUHbI?
OTBeT: npsAMbIX

3AOAHUE 4. Kakom pasgen paccmatpvBaeT npaswuna, TpeboBaHms m Hopmbl, obecneudvBatowune
perynupoBaHue 1 KOHTPOSlb 3a eANHCTBOM U3MEPEHNIA?
OTBeT: 3akoHofaTenbHas MeTpPonorns

3A0AHUVE 5. bornee TOYHbLIN KOHTPOSIb WHCTPYMEHTANbHOW MOrPELHOCTU CPEeACTB U3MEpPEHMst Mo
CpPaBHEHMIO C BHELLUHUM KOHTPOJSIEM KayecTBa - 3T0?
OTtBeT: [loBepka

3AOAHUME 6. OTkNoHeHne pe3ynbTaToB U3MEPEHUI OT UCTUHHOTO (eNCTBUTENBbHOMO) 3HAYEHNS - 3TO?
OTtBeT: [lorpewHocTb

3A0AHUE 7. VamepeHus, Npy KOTOPbIX MCKOMOE 3Ha4YeHue BENUYMHbI ONpenensitoT Ha OCHOBaHUU
pe3ynbTaToB NPAMbIX WU3MEPEeHUN OpYyrux U3NYEcKUX BErNYMH, CBHA3AHHbLIX C WMCKOMOW W3BECTHOW
dyHKUMOHAaIbHOW 3aBUCUMOCTbIO, Ha3bIBaIoT:

OTBeT: KoCBeHHblE n3MepeHus

3A0AHUE 8. Kakue TpeboBaHUA NpeabsaBnsoTCAa K aTanoHam?
OTBeT: HEM3MEHHOCTb, BOCMPOU3BOAMMOCTb

SAOAHME 9. CneunanbHO odopMIneHHbI obpasel, BellecTBa uUnv matepuana C MeTpOosiorMyecku
aTTeCTOBaHHbLIMWN 3HAYEHUSMN HEKOTOPbIX CBOWCTB - 3TO:
OtBeT: CTaHgapTHbIN obpasey,

3A0AHUE 10. Obecne4veHne eanHCcTBa M3MepeHUn ¢ Heobxoammom n TpebyemMon TOYHOCTLIO - 3TO:
OTBeT: Uenb MeTponornm

3AOAHUME 11. Kak HasblBaeTCsi OTHOLUEHME N3MEHEHUSI CUrHaNa Ha BbIXOAe U3MepuTenbHoro npmubopa
K Bbl3blBalOLLLEMY €r0 UBMEHEHNIO N3MEPSEMON BENUYUHBI?
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OtBerT: YYBCTBUTEJIbHOCTb

SAOAHUVE 12. Kak HasblBalOTCs cpeactBa M3MEpeHWUn, npeaHasHa4vyeHHble Ans NpoBeaeHust
METPOIIOrMYEeCKNX N3MEPEHNIN?
OTBeT: MeTponornyeckne cpencrsa U3MepeHnin

3A0AHUE 13. Ykaxute cpeacTtBa NOBEPKN TEXHUYECKNX YCTPONCTB:
OTBeT: 3TanoHbl

SA0AHUVE 14. W3mepeHus, npu KOTOpPbIX UCKOMOE 3HaveHne OM3MYecKon BenuuuMHbl onpenensior
HenocpeACTBEHHO NyTEM CPaBHEHUSI C MEPOM 3TON BENNYUHBI -
OtBeT: [NpsAMble namepeHus

3A0AHUE 15. YcTaHOBMEHME Ka4eCTBEHHbIX XapakTEPUCTUK MCKOMOM OU3NYECKON BENMUYNHBI — 3TO:
OtBeT: OGHapyxeHue

3A0AHUVE 16. T[OpM3OHTamnbHY JMHUIO, COOTBETCTBYIOLLYHD HOMWHANbHOMY pasmepy, OT KOTOPOW
OTKNaablBalOT OTKIIOHEHWS, HAa3bIBAIOT:
OTBeT: HyneBoOW NMHUEN

3A0AHUE 17. MNoBepxHOCTb, uMerowasi popmMy HOMUHANbHOW MOBEPXHOCTM U COMpUKacarloLwasica C
pearnbHON NOBEPXHOCTLIO, HA3bIBAETCS:
OTBeT: npuneraroLLasi NOBEPXHOCTb

3A0AHUE 18. Kak HasbiBaeTCH KaueCTBEHHas XxapakTepuctmka usnveckomn BENNYMHbI?
OTBeT: pasmMepHOCTb

3A0AHUE 19. [onyck pacnonoXeHusi, YNCIIOBOE 3HAYEHNE KOTOPOro HE 3aBUCUT OT AENCTBUTENBHOIO
pasmepa HOpPMUPYEMOro 3rieMeHTa, Ha3blBaeTCs:
OTBeT: HEe3aBUCKMbIM

3A0AHUME 20. Kak HasbiBaeTcsa egvHuua (U3MYeckor BENMYUHBbI B LIEJSIOE YUCHO pa3 MeEHbLUe
CUCTEMHOM eauHnLbl PU3NYeckon BENNYNHbLI?
OTBeT: gonbHas

3) OTKpbITbIe 3a4aHug (cUTyaunoHHag 3agaya, cpegHUn YpPoBEeHb CIIOXHOCTM):

3A0AHUE 1. No 3agaHHon dhoTorpachmm onpedenuTte UeHy AeNeHUst UBMEPUTENBHON NIMHENKMN.

SEM MAG: 4.00 kx DET:BSEDetector L1 1 1 1 111111
HV: 20.0 kv DATE: 08/07/03 20 pm Vega ©Tescan
VAC: Hivac Device: MV2300 RSMA Group IEM RAS



15

OTBeT: 2 MUKpomeTpa

3AOAHUE 2. Mo 3agaHHoW dhoTorpadun onpefenvre UeHy AeneHNs U3MepuTeNbHON JIMHENKN.

SEM MAG: 8.00 kx DET: BSE Detector
HV: 20.0 kV DATE: 08/07/03 10 pm Vega ©Tescan
VAC: Hivac Device: MV2300 RSMA Group IEM RAS

OTtBeT: 1 MUKpOMETP

3A0AHUE 3. Kakoe yBennyeHue ncnomnb3yeTca Ha gaHHon doTorpacdun?
L LT, SN

SEM MAG: 100 x DET: SE Detector

HV: 20.0 kV DATE: 05/23/03 1 mm Vega ©Tescan
VAC: Hivac Device: MV2300 RSMA Group IEM RAS

OTtBeT: CTOKpaTHOE.

3A0AHUE 4. Kakoe yBennyeHune ucnonb3yeTcd Ha gaHHowm oTorpacdmm?



SEM MAG: 16.00 kx ~ DET: BSE Detector Ll Ll
HV: 20.0 kV DATE: 05/23/03 5um Vega ©Tescan
VAC: Hivac Device: MV2300 RSMA Group |IEM RAS

OtBeT: llecTHaguaTb ThbiCSY pas.

3A0AHUE 5. KakoBa nNorpelHoCTb M3MEPEHUST arntoMUHUS B JaHHOM aHanmse?

OnemeHt |Ycia. |MTHTEHCHBHOCTD OB/OeCOBOﬁ OB/OCCOBOﬁ AtomubIi1% |Coen.% dopmyna Uucno
’ |K0Hu. |H0np. | |CI/IFMa ’ ’ | ’I/IOHOB |
NaK 0.00 0.5387 0.00 0.00 0.00 000 |Na20 0.00
MgK  |4.47 |0.6758 6.34 0.19 5.96 10.51 |MgO 0.79
AIK  [8.17 |0.6694 1169 0.2 9.90 22,08 |AI203 1.32
SiK  13.16 |0.6707 1879  0.24 15.29 4019 [si02 2.03
KK |0.00 |0.9407 0.00 0.00 0.00 0.00 K20 0.00
CaK |0.61 |0.8936 0.65 0.09 0.37 091 CaO 0.05
TiK 000 0.8174 0.00 0.00 0.00 0.00 [TiO2 0.00
CrK  [0.00 |0.8764 0.00 0.00 0.00 0.00 |Cr203 0.00
MnK 049 0.8177 0.58 0.13 0.24 075 |MnO 0.03
FeK  |19.22 |0.9259 19.87 031 8.13 25.57 |FeO 1.08
(e} | | 4209  |0.34 60.12 ] | 8.00 |
HUrorn | | 1100.00

0 S R R B -~

KaTHOHOB

OTBeT: 0,22 %.

3A0AHUE 6. KakoBbl 3Ha4eHUs BECOBbIX KOHLIEHTPALMA KPEMHUS B AAHHOM aHanmse?




OnemeHT YcCiI.

Al K
SiK
CaK
Fe K
SrL
ZrL
Hf L
Pb M
Th M
UM
@]

Hrorn

OTtBeT: 13,74 %

3A0AHUE 7. MoxHO nn cuntaTb 4OCTOBEPHLIMU 3HAYEHUS HATPUS B AAHHOM aHanm3e?

Komr.
0.10
14.26
0.00
0.31
1.15
38.58
3.07
0.00
0.00
0.00

OneMeHT Y.

Na K
Mg K
Al K
Si K
KK
CaK
TiK
CrK
Mn K
Fe K
O

HUrorn

Komnir.
0.11
6.42
6.00
9.48
0.00
0.00
0.00
0.00
0.00
16.92

OTBeT: Her.

3ALOAHUE 8. MoxHO N cuMTaTb AOCTOBEPHbLIMUM 3HAYEHUA radpHUA B JaHHOM aHanuae?
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HNuTtencuBHocts BecoBoit % Becooit % |Atomubiii% Coen.% Dopmyna Yucno

[Tomp.

0.8717
0.9071
0.8236
0.9931
0.8155
0.7078
0.7383
0.4719
0.5844
0.5868

0.10
13.74
0.00
0.27
1.23
47.63
3.63
0.00
0.00
0.00
33.40
100.00

Curma
0.08
0.30
0.00
0.14
0.61
0.70
0.55
0.00
0.00
0.00
0.62

0.12
15.57
0.00
0.15
0.45
16.62
0.65
0.00
0.00
0.00
66.45

0.19
29.39
0.00
0.35
1.46
64.34
4.28
0.00
0.00
0.00

Al203
Si02
CaO
FeO
SrO
Zr02
HfO2
PbO
ThO2
uo3

Honor
0.01
1.87
0.00
0.02
0.05
2.00
0.08
0.00
0.00
0.00
8.00

HNuTencuBHocTh Becosoit % BecoBont % |Atomublii% Coen.% Popmyna Uucio

[Tomp.

0.5450
0.6789
0.6317
0.6505
0.9407
0.8943
0.8202
0.8815
0.8187
0.9267

0.20
9.45
9.51
14.57
0.00
0.00
0.00
0.00
0.00
18.26
36.57
88.55

Curma
0.17
0.23
0.22
0.24
0.00
0.00
0.00
0.00
0.00
0.35
0.43

0.23
10.02
9.08
13.36
0.00
0.00
0.00
0.00
0.00
8.42
58.90

0.27
15.67
17.96
31.16
0.00
0.00
0.00
0.00
0.00
23.49

Na20
MgO
Al203
Si02
K20
Cao
TiO2
Cr203
MnO
FeO

Honos
0.03
1.36
1.23
1.82
0.00
0.00
0.00
0.00
0.00
1.14
8.00



OnemeHT YcCiI.

Komni.
Al K 0.11
Si K 14.33
CaK 0.00
Fe K 0.62
SrL 0.89
ZrL 39.45
Hf L 1.00
Pb M 0.00
ThM 0.00
UM 0.00
O
Htoru
OteeT: [a.

3AOAHUE 9. TMpoaHannsnpynte OCHOBH
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HNuTtencuBHocts BecoBoit % Becooit % |Atomubiii% Coen.% Dopmyna Yucno

[Tomp.

0.8656
0.9386
0.8226
0.9873
0.8409
0.7229
0.7348
0.4715
0.5840
0.5864

0.11
13.85
0.00
0.57
0.96
49.50
1.23
0.00
0.00
0.00
33.79

100.00

L

e88

Curma
0.08
0.29
0.00
0.14
0.61
0.71
0.52
0.00
0.00
0.00
0.62

0.13
15.50
0.00
0.32
0.34
17.06
0.22
0.00
0.00
0.00
66.42

0.21
29.62
0.00
0.73
1.13
66.86
1.45
0.00
0.00
0.00

Honor
Al203 0.02
Sio2 1.87
CaO 0.00
FeO 0.04
SrO 0.04
Zr02 2.06
HfO2 0.03
PbO 0.00
ThO2 0.00
uo3 0.00

8.00

OtBeT: TbicAYEKpaTHOE YBENMYEHME, LWIKana namepeHus pasHa 10 MukpomeTpam.

dooTorpacpun.

SAOAHUE 10. MoxHO N cunTaTth JOCTOBEPHLIM COAEPXKaHMe antoMUHUSA B 3TOM aHanmse?
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Onement Yci. MaTencuBHOCTh | BecoBoit % Becosoi % | AToMHBINY

Kon. ITomp. Curma
Al K 0.26 |0.7217 0.39 0.11 0.59
SK 45.94 10.9877 50.04 0.41 63.34
CrK 3.04 1|0.9516 3.43 0.19 2.68
Fe K 39.31 |1.0027 42.18 0.41 30.65
Ni K 3.22 10.8741 3.96 0.29 2.74
Hrorn 100.00
OTBerT: [a.

KpMTepvm M WwKanbl oueHnBaHuA:
[lns oueHnBaHuWs BbINOMHEHUS 3a4aHUN ncnonb3yeTcA OannbHas wkana:

1) 3aKkpblTble 3agaHuNs (TecToBble, cpeaHUN YPOBEHb CNOXKHOCTN):

e 1 6ann — ykasaH BEpHbIN OTBET;
e (0 6GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YaCTUYHO.

2) OTKpbITble 3aaHUs (TECTOBbIE, NOBbILLIEHHbIN YPOBEHb CITIO}KHOCTU):

e 2 Ganna — ykasaH BEpHbIN OTBET;
e 0 6annoB — ykaszaH HEBEPHbIN OTBET, B TOM YMCIE YaCTUYHO.

3) OTKPLITbIE 3a4aHUS (CUTYaLMOHHAs 3a4a4a, CPeAHUA YPOBEHL CNOXHOCTM):

e 5 OannoB — 3agaHue BbINOMIHEHO BepHO (MOSyYeH MpaBUITbHBIA OTBET, OOOCHOBaH
(aprymeHTMpoBaH) xo BbINONHEHUS (MpU Heo6XxoanuMOoCTN));
e 2 Ganna — BbINOMHEHVWE 3afaHWsi COOEPXWUT He3HauuTenbHble OWWBKW, HO npuBeaeH

NPaBUNbHbIN XO4 PacCy>XAEHUN, UK NONydYeH BEPHbIN OTBET, HO OTCYTCTBYeT 060CHOBaHME xo4a
€ro BbIMOSIHEHMS (€CNMN OHO ObINIO HEOOXOANMbBIM), UM 3a4aHNE BbINOIHEHO HE MOJTHOCTLIO, HO
NoMyYeHbl MNPOMEXYTOYHblE (4acTU4YHble) pe3ynbTaTbl, OTpaxawlwue npaBUbHOCTL Xo4a
BbINOMIHEHMSA 3aJaHusl, WKW, B Cly4Yae ecnu 3ajaHue COCTOUT K3 BbINOSIHEHUST HECKOSbKUX
nogsaganui, 50% KOTOpPbIX BbINOSTHEHO BEPHO;

e (0 GannoB — 3agaHWe He BLINOJIHEHO WIM BLIMOSIHEHO HEBEPHO (XO4 BbIMOSTHEHMST OLUNOOYEH
NN coaepXxunT rpybbie owmnbKKn, 3HaUNTENbHO BAUSIOLINE Ha AanbHENLLEee ero u3y4YyeHue).



