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MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

FOpuguueckuii pakyabTeT

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoToko/ Ne 10 ot 02.12.2024 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

EcrecTBeHHO-Hay4YHbIe METO/[bI CyZAeOHO-9KCTIePTHBIX UCC/Ie/J0OBAaHMUM

YpoBeHb BhICIIETO 0Opa30BaHUs
CrerpanureT

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
40.05.03 - CyznebHas 9KcriepTr3a

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
KpumnHamicTuueckye 3KCIepTu3bl

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMuctymnvza 51.0.11 EcTecTBeHHO-HayUHbIE METO/BI CY/Ie0HO-3KCITIEPTHBIX UCC/IeJOBAHUN OTHOCUTCS K
o0si3aTelbHOM YacTy 0Opa30BaTeTbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

Memooduueckue
peKomeHOayuu no 8onpocam
OpeaHu3ayuu npogeoeHus
cy0ebHbIX IKCnepmu3

8e00MCMBEeHHbIX NPABOBbIX
aKkmoe K noo02omoexe,
nposedeHuto u coave
pe3ynbmamos cyO0eOHbIx
JKcnepmu3 U Uccae008aHuUll;
Ymemb: camocmosimenbHO
cocmasnsimb U 0popmasmb
3aKAUeHUs 3Kcnepma u
cneyuaaucma, Cnpasku o
8b1600bI N0 MeMe UCCAe008AHUSA;
Bnademb: Hagbikamu gedeHust
npedeapumenbHOM
uccnedosanuu, 0606wams u
¢opmynuposamsb
0es0npou3eodcmea e cyoebHo-
9KCNEepmHbIX yUpeHcOeHusix,
peaucmpayuu u yyema
O0OKyMeHmMo8, KOHMPO/s UX

UCNOJ/IHeHUsl.

OIIK-7.3:
3Hamb: OCHOBbL

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-7: CnocobeH OIIK-7.1: IIpumeHsiem OIIK-7.1: IIpakmuueckoe Kypcoeas paboma
ucnonb308amb MemoOuKu CyOeOHbIX 3Hamb: MemoOuKu cy0ebHbIX 3adaHue OK3ameH:
3HaHus 9KCnepmu3 u uccaedo8anull 6  |3Kkcnepmu3 u uccnedoe8aHuil; JTloknad IIpakmuueckoe
meopemuueckux, . .
npogeccuoHanbHol Ymemb: npumeHsimb memoduku | Tecm 3adaHue
MemoouuecKux,
OesimenbHOCMU cyOebHbIX 3KChnepmus3 u KonmposnbHble
npoyeccyanbHbix U B
OPeaHU3AUUOHHBIX OIIK-7.2: Op2aHu3zyem uccnedosaHutl; 80Nnpochl
OCHOG pabomy no nodzomosexe, Baademb: Memooukamu cy-
cydebHoll npogedeHuo u coaue 0ebHbIX 3Kcnepmus3 U uc- Sauém:
3Kcnepmu3bl, pe3ybmamos cyOeOHbIX c1edosaHull.
. KonmposnbHble
KpumuHaaucmuku 3Kcnepmu3 U uccaedo8aHuil eonpocs
npu npouseodcmee OIIK-7.3: O6obwaem 8
CyOeOHbIX 3KChepmu3 OIIK-7.2:
% npedesnax KoMnemeHyuu
u uccnedosaHutl 3Hamb: mpebogaHusMu
3KCNepmHylo NPaKmuky u Ha
Up ionp Y ¢edepanvHozo
amoli ocHoge pazpabambigaem
3aKoHodamenbcmed,




83aumodelicmaust 5KCnepmos ¢
COmpyOHUKAMU C1e0CMBEHHbIX U
onepamueHbix noopasoeneHuti 8
npoyecce npedgapumenbHo20 U
9KCNepmMHO20 Uccnedoe8aHus npu
DPAcKpbimuu U paccaedo8aHuul
npecmynaeHutl;

Ymemb: opeanu3zosbleamsb
pabomy epynnbl cneyuaiucmos
U Komuccuu 3Kcnepmos;
Bnademb: Hasbikamu
opeaHusayuu pabombl 2pynne!

cneyuaaucmos u komuccuu

5KCnepmos.
OIIK-9: CnocobeH OIIK-9.1: Ucnoabzyem OIIK-9.1: IIpakmuueckoe Kypcoeas paboma
NOHUMAamb NPUHYUNb!l | cogpemeHHble 3Hamb: cocmas, pyHkyuu u 3adaHue OK3ameH:
pabomb! uHpopmayuoHHo- KOHKpemHble 603MONCHOCU JTloknad IIpakmuueckoe
CO8pEeMEHHBIX

KOMMYHUKAMUBHbLe CNpasovHO-UH(OPMAYUOHHBIX, Tecm 3a0aHue

UHGOPMAYUOHHBIX
mexHosno2ull u
UCNOb308aMb UX 0/151

peweHus 3a0ay
npogeccuoHanbHoul
desimesnbHOCMU

mexHos02ul 8 Cy0eOHO-
3KcnepmHoli desimeabHOCMU
OIIK-9.2: IlpumeHsem
cospemeHHble IT-
UHCMpYMeHMbL 04151 NOMYYeHUSs]
KPUMUHAAUCMUYecKU
3Hayumoli uHgopmayuu no
NnpogoOUMbIM Cy0ebHbIM
sKcnepmu3am

UH(pOPMAYUOHHO-NOUCKOBbIX
cucmem u cucmem no0OepHCKU
NpUHAMUS! 3KCNepmHbIX
pewieHuli;

Ymemb: cobupamb, 06ob6wams u
UHmMepnpemuposams ¢
UCNOMb308AHUEM COBPEMEHHbIX
UH(popMayUOHHbIX MmexHono2ull
uHpopmayuro, He06xoouMyio
0215 hopmupoeaHus cysicoeHutl
no coomgemcmayrowjum
npobaemam;

Bnademb: Hagbikamu
UCNOb308aHUs 6A3 OAHHbIX,
Haeblkamu pabomnt ¢
UH(OPMAYUOHHO-NOUCKOBLIMU U
CNpasovHO-UH(pOPMAYUOHHBIMU

cucmemamu.

OIIK-9.2:

3Hamb: cocmas, pyHkyuu u
KOHKpeMmHble 803MONCHOCMU
annapam1o-npo2pammHo20
obecneueHus 8 npoyecce
peueHus 3a0au
npogeccuoHanbHO-cayHcebHol
dessmeabHOCMU;

Ymemb: cobupamb, 0606wams u
UHMepnpemuposamsb
KPUMUHAAUCMUYECKU 3HAUUMYHO
uHGopmayuio ¢ ucnonb3oeaHuem
Co8peMeHHbIX UHGPOPMAYUOHHBIX
mexHoso2ull;

Bnademb: HasbIKamu

KoumponbHble

80NpoChbl

3auém:
KoumposnbHble

80NpoChbl




UCNONb308AHUS NPUKAAO-HbIX
NpO2PAMMHBIX Cpedcms,
Haeblkamu pabomnl 8

KOMNbIOMEepPHbIX cemsix.

OIIK OC-10:
CnocobeH
aHanuzupoeamn
OCHOBHbIe
HanpaeneHust
HAYUHbIX
uccnedosaHutl,
8blAGAAMDb U
¢opmynuposamb
aKkmyasbHble

HayuHble npobaembl 8

obaacmu cydebHoli
3KCnepmusbl

OIIK OC-10.1: AHanusupyem
U ucnonb3yem
cmamucmuyeckue mMemoobl
OIIK OC-10.2: TIposodum u
ny6auKyem HayuHble
uccnedosaHus 8 obaacmu
cyOebHoll 5Kcnepmusbl

OIIK OC-10.3: Cocmasnsem
0630pbl U oMuémbt 06
uccnedosaHusix 8 obaacmu
cyOebHoll 5Kcnepmusbl

OIIK OC-10.4: Ocpopmasiem
HayuHble OOKyMeHMbl 8
coomeemcmauu ¢
20cydapcmeeHHbIMU

cmaHoapmamu

OIIK OC-10.1:

3Hamb: cnocobbl 06pabomku u
cmamucmuyeckoz20 aHau3a
OaHHBIX 07151 pewleHust
npogeccuoHanbHbIx 3a0au;
Ymemb: ucnonb3oeams 6
pabome mMemodbt 06pabomku u
cmamucmuyecko20 aHau3a
OQHHbIX 0151 pelieHust
npogeccuoHanbHbIX 3a0au;
Bnademb: Hasbikamu
o0bpabomku u
cmamucmuyecko2o aHaau3a
OaHHbIX 0151 pellieHust

npogeccuoHanbHbIX 3a0au.

OIIK OC-10.2:

3Hamb: cospemeHHble
HanpaeneHust Hay4Hbix
uccnedosawuil 8 obnracmu
cy0ebHoll 5Kcnepmusbl;
Ymemb: onpedeasmb u
¢opmynuposamsb npo-baemHble
80NpOChl, OCYyUjecmensimb 8bl6op
Memodo8 HaQyYHO20
uccn1e0o08aHus;

Bnademb: Hasbikamu
camocmosimenbHoli pabombl ¢
UCMOYHUKAMU HAYYHOL
UHgopmayuu.

OIIK OC-10.3:

3Hamb: mpebosaHus,
npedwssenseMble K COCMasneHuro
0630pos u omuémoe 06
uccnedosaHusix 8 obaacmu
cydebHoli 3Kcnepmusbl;
Ymemb: ocywecmensimb cbop u
cucmemamu3ayuro UCXOOHbIX
O0aHHbIX 07151 cOCMaeneHust
omuémos 06 uccned08aHusX 6
obaacmu cydebHoti
IKcnepmu3bl;

Bnademb: Hasblkamu
cocmasneHust omuémos 06
uccnedosaHusix 8 obaacmu
cyOebHOU 3KCnepmusbl.

IIpakmuueckoe
3adaHue
Joknad

Tecm

Kypcosas paboma
OK3aMeH:
IIpakmuueckoe
3a0aHue
KoumposnbHble
80NpOCH!

3auém:
KoumposnbHble
80NpOoCh!




OIIK OC-10.4:

3Hamb: mpebosaHust

cmaHdapmos no oghopmaeHuro

HAYYHbIX OOKY-MeHMOo8

Ymemb: ocpopmasimb HayuHble
OOKYMeHmMbl 8 COOMaemcmeuu ¢
mpebosaHusaMu cmaHoapmos

Bnademb: Hagbikamu

npueedeHusi 8 coomgemcmaue
mpeb08aHusAM U HOpMam

cmaHoapmoe pa3pabomaHHble

HayuyHble OOKyMeHMbl

3. CTpyKTypa U cojep>kKaHHe AUCIUIIUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OuYHas
OO011as TPY/J0EMKOCTD, 3.e. 10
Yacos o yuedGHOMY I/IaHY 360
B TOM 4HC/Ie
ay/JUTOpHbIe 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHUS JIEKIIHOHHOT'0 THIIA 64
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHble padoThI) 112
- KCP 6
caMocTosATe/IbHasA padoTa 106
IIpomexxyTouHas arrecTanys 72

JK3aMeH, 3aUéT

3.2. CozepxaHWe NUCLUIIIVHbI

(cmpykmypupogaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/auvdecmed
axkademuuecKux udacog u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHuUe pa3/ienoB U TeM AUCLUILIAHBI Bcero B TOM 4HCIe
Yackl
( ) KonrakrHas pabora (paboTa Bo
B3aMMO/IefiCTBHH C NIPerofiaBaTesieM),
Yackl U3 HUX
3aHATHA CamocrosTenpHas
CeMHUHapCKOro paGora
3aHATHA THNa 00yyaroLerocs,
JIEKIIMOHHOTO | (TipakThueckue | Bcero Hacel
THUIA 3aHsATHs/nabopa
TOpHBIE
paboThI), Yacel
$ $ b b $
0 0 0 0 0
Pazgen 1. O61yast XxapaKTepUCTHKa METOJOB M CPEZCTB IKCIIEPTHOIO 8 9 4 6 9
WCCIIe[JOBaHUS C/Ie/I0B MPeCTYIUVIEHNs U APYTUX MaTepHabHbIX 00beKTOB
Pa3zen 2. HayuHble OCHOBbI METPOJIOTHH, UCIIO/Ib3yeMOH B Cy1eOHOM
y P : Y Y 40 10 18 28 12
IKCIIEPTH3E




Paznen 3. [ToneBast KpUMUHATUCTHKA 23 4 10 14 9
Pa3nen 4. OCHOBBI ONTUKU 74 18 36 54 20
Pasgen 5. MuUKpockonuueckre MeTO/ibl MCCIe[loBaHUI 37 8 16 24 13
Pa3pen 6. Brosioruueckue MeTo bl UCC/eA0BaHUsl 0OBbEKTOB Cy1eOHOM 30 6 1 18 »
5KCIIePTHU3bI

Pa3pen 7. OCHOBBI CTPOEHUS BEIIeCTBA U €r0 CBONCTBA 34 8 6 14 20
Pa3gen 8. Xpomarorpaduueckue METO/bI U METO/bI OIIpe/iesIeHHst COCTaBa U 36 8 10 18 18
CTPYKTYpPbI 00BEKTOB CyZie6HOM 3KCIIepTH3bIL.

Arrecranus 72

KCP 6 6

HWtoro 360 64 112 182 106

CojepixaHue pa3/ie/ioB M TeM AMCIUILIUHBI

Paszen 1. Ob1jas XxapakTepucTHKa METO/IOB U CPeZICTB SKCTIEPTHOTO MCC/IeJOBaHKS C/IeZ0B IPeCTYTI/IeHUs U
JPYTHX MaTepya/bHbIX 00BHEKTOB

1.1. OmnpefiesieHyie TIOHATHI «METO/[» U «CPE/ICTBa», UCTIOb3yeMble B IKCTIEPTHBIX UC-CJIe/J0OBAaHUSIX,
TpeboBaHws, MpebsiBsieMble K HUM. Kinaccudukarys MeToZioB cy1e0HbIX 9KC-riepTi3. OO6Ijasi XapakTeprCcTHKa
MeTO/I0B HCC/e/j0BaHNs MOP(0JIOTHY BellleCTB U MaTeprasioB, COCTaBa Bell|eCTB U MaTepyasoB, CTPYKTYPbI
BellleCcTB U MaTepranoB. OCHOBHbIE LI/ UCII0/Ib-30BaHUsI TEXHUKO-KPUMUHAIUCTUUECKUX CPE/ICTB U METO/0B.

Paszien 2. HayuHble OCHOBBI METPOJIOTMH, UCIIOIb3YEMOU B Cy1e0HOI KcIiepTH3e

2.1. OcHOBHBIE TOHATHUS MeTPOIOTUH. BUZIBI, TUITBI ¥ METOZBI U3MEPEHUI

Oripe/iesieHrie MeTPOJIOTHH, UCIIOIb30BAHME ee TI0/I0’KEeHNH B KPUMUHAIMCTHKe U CyZie6-Holt SKcrepTuse.
[NoHsATHA CTaHJApTA, CTaHAAPTH3aLMU U cepTUGHKALMK, NaClIOPTH3aLy U NTOBEPKU TeXHUUeCKUX CPeJICTB,
WCTI0/Tb3YeMbIX B 9KCIIEPTHO-KPHMHHATMCTUUECKOH JesiTeTbHOCTH. [IoHsATHe n3MepeHus (hr3rdecKou
Be/IMYMHB]. 3HaueHue U e[JMHNULIA M3MepeHUs (Pr3UecKol BenUurHbl. MexxyHapojHas cucTeMa eZJMHUL]
usmepenus (CU). EAUHULIBI OCHOBHBIX BeJinuuH cucteMbl CU.

Krnaccudukanys TUIoB M3MepeHU. PaBHOTOUHOe 11 HePaBHOTOUHOE U3MepeHue, O/JHO-KpaTHoe U
MHOT'OKPaTHOe, CTaTU4YeCKOe U IMHaMHUYecKoe, TIpsSIMoe U KoCBeHHoe. MeTozb! n3Me-peHuid. Knaccudukarys
MeTO/IOB U3MepEeHUM.

2.2. CpeacTBa U3MepeHuH, MpUMeHsieMble B Cy/Ie0HOM KCTiepTU3e

INoHsTHe CcpefcTBa U3MepUTebHON TexHUKU. Knnaccudukarys rpymmn cpeicTB u3MepeHuil. MeTposioruueckast
XapakTepUCTHKa cpefcTBa u3mMepeHuil. Kiaccrdukanys cpeficTB U3Me-peHUi 110 TeXHUYeCKOMY Ha3HaueHHU!o,
T10 OTHOLIEHHIO K U3MepsieMor (PM3MUecKo BeIMurHe, TI0 MeTPOIOTnUeckoMy HasHaueHH0. CTpyKTypa
cpefcTB u3MepeHuid. Knaccudukanys n3Mepu-TebHBIX IPUOOPOB 110 peanrsyeMoMy MeTOoZly h3MepeHus], 110
TIPUHLUITY JelCTBUsI, N0 (DYHKLMOHA/JIBHON 3aBUCUMOCTH [10Ka3aHUH.

N3mepuTenbHBIE TPUOOPEI, TIPUMeHsIeMble B KCIIePTHOM NpakTyke. [IITaHreHUHCTPY-MeHT,
MHUKpPOMETPUYeCKHI MHCTPYMEHT, IPHUOOPHI [/1s1 U3MepPeHHsT MacChl, TeMITepaTyphl, I7I0T-HOCTH BeIlleCTB.

Pazgen 3. [ToneBasi KpUMHUHATUCTUKA

3.1. Pabora cnefjoBaresisi Ha repeceyeHHON MeCTHOCTH

[TonsTre 1 3/eMeHTHI 110/1€BO KpUMUHANIKMCTUKK. HayuHble ¥ TeXHUKO-KPUMUHATMCTUUECKHE OCHOBHI U
0Cc00eHHOCTH paboThI FKCTIePTa-KPUMUHAUCTA B MOJIEBBIX YCIOBUSX. MI3MepeHHs: pacCTOSIHAN Ha MECTHOCTH.
Crnoco0Obl OpUEeHTHUPOBAHMS M TIPUBSI3KK Ha MeCTHOCTH. [TpUBsI3Ka MecTa MPOUCILIECTBHS K OKPY Karolei
MecTtHOCTH. [IpoBefieHNe M3MepeHUi B YCIOBUSIX IepeceueHHON MecTHOCTH. PUKcalysi B3aMOpacrionoKeH s
00BEKTOB U CJIe[JOB Ha MeCTHOCTH. VICTI0/Ib30BaHMe paiuabHON CUCTeMBI KOOPJUHAT MPH OCMOTpPEe MeCTa Tpo-
WCILIeCTBYS Ha OOJBIION TIOMAZM.

3.2. Cpe/cTBa, MpUeMbI U CriocobObl 00Hapy»XeHus, (GUKCAIK ¥ U3BATUSA CJIe/IOB MPECTYIIIEHUS Ha OTKPLITOU



MECTHOCTH
[MpuHIMIBI OPMHUPOBaHKsI HAOOPOB TEXHUUECKUX CPEJCTB [ijisl PA0OTHI B «I10JIEBBIX» YC/I0BHsAX. COCTaB
HabOPOB /17151 pabOTHI B «I10JIEBLIX» YC/IOBUSIX: TUTIOBAsK TiepeJBYKHAsT KpUMUHAIMCTUYeCKast JabopaTopus,
yHU(ULIMPOBaHHbIE KPUMHUHATUCTHYECKHE U C/IeICTBeHHbIE YeMO/laHbl, X cocTaB. KomriekT aist paboThl co
C/lefjlaMy HaJlIo)KeHHsl B BH/le MUKPOYACTHL], KOMIUIEKT il pabOTBI CO CjielaMy HOT ¥ TPAHCTIOPTa, KOMIIJIEKT
JJ1s1 paboTHI CO CiefiaMu Manb-1eB pykK. CriocoObl paboThI €O C1elaMy Ha MeCTe TIPOM3BO/ICTBA CJIe[ICTBEHHOIO
JeticTBusi. Pa-60Ta € MOMCKOBBIMU Cpe/ICTBaMH, 0OHapy KeHHe U U3bSATHE MUKPOOOBHEKTOB.

Pazgen 4.0CHOBBI ONTUKU

4.1. ITpupopa ceeta. OCHOBBI (HOTOMETPUH

OO611jast XapaKTepUCTHKA CBETOBBIX sSIBJIEHUNA. DHEPrysi U3/yueHus, CBeTOBOM MOTOK. EAWHUIbI CBETOBBIX
BeIMurH. OCBeleHHOCTh. 3aKOHBI OCBEIlleHHOCTH. IpPKOCTh UCTOYHMKOB M OCBeIlleHHbIX [TOBEPXHOCTEH.
CBeTOBbIe U3MepeHUsI U U3MepUTe/TbHbIe TIPUOOPBI.

4.2. I'eoMeTpryecKass ¥ BOJIHOBAs ONTHKA

OcCHOBHBIe TOHSATHS BOJIHOBOM onTuKU. VIHTepdepenuus cBeta. Audpakuys ceeta. [IoHsATHe AUCTIEPCUN.
ITonspusarus ceeta. Liger.

[ToHsITHe 3/1IeKTPOMArHUTHBIX BOJTH. VICTOYHUKH 3/1eKTPOMArHUTHBIX BOJTH. CTIIOCOOBI ICC/IeI0BaHUS
5/IeKTPOMAarHWTHBIX BOJIH pa3/IMuHOM aMHeIL. IlIKana 3/1eKTpoMarHuTHLIX BOJIH. Buymas 1 HeBuiMasi 30Hbl
I1KaJIbl 3JIEKTPOMAarHUTHBIX BOJIH, CBOMCTBA 3/IeKTPOMarHUTHBIX BOJH.

[IpsimonMHeliHOe pacrpoCcTpaHeHUe CBeTa M CBeTOBbIe Ty4U. 3aKOHBI OTPa’KeHUs1 U Mpe-JIOMJIeHNs CBeTa.
[IpenomsieHue B I10CKONapaslieNlbHON I/IaCTHHKE U IIPH3Me.

4.3. [IpyMeHeHMe 3aKOHOB OTPakKeHUsI U TIPeIOMJIeHHsI AJIs1 TI0JTyYeHHs1 U300pakeHUs].

JIunssl. [Tpeniomnenue usobpaxenus B MH3ax. Popmyiia MuH3bL. [leficTBUTENbHOE U MHUMOE H300paskeHue.
ITnockue u chepuueckre 3epkasa. IloctpoeHre n300pakeHus B 3epKasiaxX. Y BeJMueHre pU 300paykeHnH
00BeKTOB B chepruecKuX 3epKajax U JMH3ax.

4.4. OnTryeckue puOOPHI U UX MOTPELTHOCTH

IMousTHe onTHUecKo cucTeMbl. ['1aBHbIe U QoKanbHBIE TVIOCKOCTH cUCTeMbl. [TocTpoeHue n3o0paxkeHuit B
CUCTeMe. YBe/ln4ueHre B CUCTEME.

[TpoekirioHHBIE onTHUecKue pubopel. PoToarnmapar. '71a3 Kak onTryeckas cucrema. Jlyrma. MUKpOCKOTT.
Paspelatonniasi crioco6HOCTb. YBeuyeHre ONTHYeCKUX NpUOopoB.

HepocTaTKy ONTHUECKHX CUCTEM, TIOTPELTHOCTH ONTHYeCKHUX PprO0poB. AbGeppariuy 1 criocobbl UxX
ycTpaHeHust. ActurmatusM. OrpaHuyeHue IyYKOB B ONITUUECKUX CUCTeMaX.

4.5. Pusuueckas ONTUKa

Hucrniepcus 1 uBet TeJ1. [Jycriepcust rokasaresisi IIpe/IOMJIeHUs Pa3/IMUHbIX MaTepuasos. JonosHuTeIbHble
yBeTa. CeeT U 11BeTa Tesl. CrieKTpasbHbIM COCTaB CBeTa pa3/IMUHbIX UCTOYHU-KOB. K03 duleHTh!]
TIOTJIOL|eHHs], OTPa’KeHMs U MPOITyCKaHKs. HacbIIleHHOCTh 1[BETOB.

[HeiicTBus cBeTa Ha BelrjecTBO. PoTosnekTpuueckuii 3pdext. PoromomuHectieHLys. [IpaBuno CTokca.
JIroMMHecLleHTHbIN aHanu3. PoToxuMryeckye fieiicTBUs cBeTa. PeHTreHOB-CKUi aHaln3, UCI0/Ib30BaHue
PEHTreHOBCKOTO aHa/mu3a B cyiebHoM skcriepTu3e. Buapl peHTTeHOBCKOTO aHaM3a.

4.6. CnekTpasbHble UCC/IeJOBAHUS U IPUOOPHI

CrieKTpsl U ClIeKTpajIbHble 3aKOHOMEPHOCTH. THUIIbI CIIeKTPOB UCIlycKaHus. [IponcxoxxjeHue CrieKTpoB
pasnuuHbIX TMNOB. CrieKTpa/bHbIM aHaIu3 10 crieKTpaM McrycKaHus. CIieKTpbl OI/IOIeHUs XXUIKUX U
TBepAbIX Tesl. CIIeKTpbI MorioleHust aToMoB. JIunnu dpayHrodepa.

ATOMHO-3MHCCHOHHAS CTIEKTPOCKOTTHS 1 UCII0/Tb30BaHHe aTOMHO-3MHUCCUOHHOM CTIeK-TPOCKOITUH B CyZeOHOM
3KCrepTr3e. Macc-crieKTpoMeTpuueckye MeTo/ibl aHamu3a. MoseKy isipHblid CrieKTpasibHbIN aHaius.
Cnekrpockonusi B Y® - 1 Buiumoii obsactu. H$pakpacHast ClieKTPOCKOTITUSI ¥ CIIEKTPOCKOTIHS
KOMOMHALIMOHHOT'0 paccenBaHusl. Pa/joCIieKTpOCKOMMUeCcKrie MeTO/[bl aHa/Iu3a.

Pa3zen 5. Mukpockonuueckue MeTO/bl UCC/el0BaHUM
5.1. YcrpoiicTBO MUKPOCKOIIA, BU/IbI MUKPOCKOIIOB



OCHOBBI TeoprY ONTHUECKOT0 MUKpPOCKomna. OnTrueckast cxema U MIPUHLIUI eHCTBUSI MUKPOCKOIIa.
YBenueHre MUKPOCKOTIA U €T0 pa3peliaroliasi criocobHocTs. KoHzieHCop, Anadparmbl, 00beKTHUB, OKYJISIP, UX
YCTPOWCTBO U BUJBI. VI3MeHeHHe yBeuueHus1 B MUKPOCKOTIax, aHKpaTUueCcKue MUKPOCKOIIbl. VIMMepCHOHHEIe
cucreMbl. OCBETUTE/IBHBIE CHCTEMbl MUKPOCKOIIOB.

5.2. MHUKpOCKOTIUeCKHe MeTO/Ibl UCC/Ie/0BaHUsI OOBEKTOB Cy/ZieOHOM SKCIIepTU3bI

MeTo/bl MMKPOCKONIMYECKUX HUCClefloBaHUi. MUKPOCKOIIMUeCcKoe UCCle[0BaHNe B M1a-/atolleM U 0TPaKeHHOM
cBeTe. OCBellleHre 110 METOAY CBETJIOTO ¥ TEMHOTO MOJIA.

V3mMepeHwust C MOMOIIIBIO ONITHUECKHUX MUKPOCKOTIOB. Y IbTpadro/ieToBasi, TIOMUHeCLeHTHas U MH(paKpacHast
MHKPOCKOITHSL. D/IeKTPOHHAsi MUKPOCKOMHS U ee BH/bl. OCO6eHHOCTH MC-TI0/Tb30BaHMUSI OCHOBHBIX THUTIOB
MMKPOCKOIIOB B CyZleOHOM 3KcrepTH3e.

Pa3nen 6. brosioruueckre MeTO/IbI UCC/IeIOBAHUSI 00BEKTOB CyZieOHOH SKCIepTH3bI

6.1. buonoruueckue 00bEKTHI, UX BUJBI

ToHsATHE C1efIOB OHUOIOTMYECKOTO MPOUCXO0KAeHUS. TIOUCK U U3BSITHE CJie[J0B OMO/IOTH-UeCKOTO
TPOUCXOXK/IEHUS Ha MeCTe TIPOUCIIIeCTBUS. MeTo/| BU3ya/IbHOT'O OCMOTPA /IJ1s1 00Hapy>KeHUSI 00BEKTOB
OMo/IOrUUeCcKoro MporcXoXkaeHuss. @UKcalus CejoB, U3biTHe 00HEKTOB 6H0-TOTHYeCKOT0 TIPOUCXOXKIEHHS
pa3/IMUHOrO BU/IA. YTIaKOBKA U COXpaHeHUe OUO0I0rnueckux 00heKTOB.

[NoHsATHe 3amaxa, Maxyuux (3anaxoBbix) ciefoB. V3bATHe 3aaxoBbIX Ce/J0B, TIpaBU/ia yIakKoBKU
3araxoHOCUTeJTeH.

6.2. MeTo/p! MCC/Ie0BaHUs O10/IOrHYeCKUX 00LEKTOB

PeareHThbI, UCMO/IBb3yeMbIe B Tie/IsIX 00HapY»XeHUs1 OMO0IoTHYecKrX ciefioB. TIpaBu/a UC-TI0JIb30BaHUS pacTBOpa
JIFOMUHOJIA [I71s 0OHApY>KeHHs C/ieJoB KPOBH, UCTO/Ib30BaHUe UHBIX Pe-aKTHBOB.

Mertozsl ucciieoBaHus OHMoI0rHYeckux 006eKToB. ONTUYeCcKast MUKPOCKOTIVS, IpyTre MeTobl. MeToz
0/Ib(haKTOPHOTO aHa/In3a MaXyuHrXx CJIe/[0B YeJI0BeKa C MPUMEeHEHHEM CO0aK-/IeTEKTOPOB.

6.3. [IHK-aHam3 6M0/IOTHUECKHUX C/IeZIOB Ue/I0BeKa

OcHoBb! 1 BosaMokHOCTH [IHK-aHanmu3a TkaHel v BbifiesieHHi yesioBeka. OTOK/eCTB/IeHUe YesioBeKa 110
reHeTUYeCKUM TMpU3HakaM. Mo/ieKy/IApHO-TeHeTUUeCKUN UIeHTU(UKAI[MOHHBIA aHa/TU3 KaK MeTO/| BbISIB/IEHUS
WH/IMBU/Iya/TbHBIX TEHETUUEeCKUX PA3/TUUUi WA TeHETUYECKOTO CXO/ICTBA OMOIOTHYeCKUX 0OBEKTOB.
[TpakTHKa MOJIEKYyASIPHO-TeHeTUUECKUI IKCIIePTU3EI.

Pasgen 7. OCHOBBI CTPOEHUSI BellleCcTBa 1 ero CBOWCTBA

7.1. CTpoeHue BellleCcTBa: OCHOBHbIE TTIOHATUS U 3aKOHBI

[NonsiTHe BelllecTBa, MOJEKY/Ibl, aTOMa, 1eMeHTa. [lepuoanueckuii 3akoH 1.1. MeHeneeBa. finepHasi Mozienb
aroma. OcHoBHble noctysarsl H. bopa. OCHOBHEIe 110/10)KeHUs] TEOPUU XUMHUYeCKOro cTpoeHust A.M.
Bytnepoga, [Tonsatue xuMrveckoi cBsisu. CocTaB M CTPYKTYpa BelljecTBa.

7.2. CBOJCTBA BelL|eCTB

MexaHryecKue CBOMCTBA BellleCcTB. TersioBble CBOMCTBA Bell[eCTB. D/IeKTPUUeCKre U MarHUTHbIe CBOMCTBA
BelL|eCTB.

Paspen 8. XpomaTorpaguueckue MeTO/Ibl 1 METO/[bI OTIpe/ie/IeH s COCTaBa U CTPYKTYPbl 0OBEKTOB Cyie0HOM
5KCTEepPTHU3BI.

8.1. MeTo/jb! onpe/ie/ieHus COCTaBa U CTPYKTYPbl 00bEKTOB Cyje0HOM 3KCIIepTH3bI

MeTozb! OTIpeZiesieHust 3/IEMEHTHOTO COCTaBa U CTPYKTYPhI 00beKTOB. CrieKTpasbHble TpUOopsl. MeTob
oripeie/ieHUsI 3/IEMEHTHOTO COCTaBa U CTPYKTYPBI, UCIIO/Ib3yeMble B MPAKTHKe CyAeOHO-IKCIIepTHBIX
HCCIeIOBaHUM.

Moneky/iISipHbIN CrieKTpanbHbIA aHanu3. OCHOBHOM 3aKOH MOIVIOIIeHUs cBeTa. MeTo/bl orpefe/ieHus
MOJIeKYJISIPHOTO COCTaBa (CIeKTPOCKOIUS B BUAUMON U yabTpadHosieToBoi 06/1acTsix, MHbpakpacHast
CIeKTPOCKOIIHS, TFIOMUHECLIEHTHBIM aHa/Ii3, peHTreHorpaduuecKuii MeTol, paZiiOCKOIIMYeCcKre MeTO/[bl —
s1epPHO-MarHUTHBIN pe3oHaHC (AMP) u s/1eKTpOHHBIN apaMarHuTHLBIN pe3oHaHc (3I1P), macc-
CITeKTPOCKOITMUECKUI MeTO/]) ¥ UX MCII0/Ib30BaHKe MTPY UCC/Ie/[0BaHUN 00BEKTOB CyZeOHOM SKCIepTH3bl B



pEILIeHUH FKCITePTHBIX 3a/au.
8.2. XpomMaTorpaduueckrie MeTO/IbI UCC/Ie/JOBaHUS 0OBEKTOB Cy/Ie0HOM SKCTIEPTU3bI

IMTonsTue xpomarorpaduu. I"'azoBasi xpomaTtorpadus. JKugkoctHast xpomarorpadus. ToHKocoHHast
xpomarorpadus (TCX). Vcnob30BaHre XpoMaTorpahruuecKux MeTOI0B MPY UCC/Ie0BaHUU 00bEKTOB
Cy/ieOHOM KCTIepPTHU3BI.

8.3. AHanmuTHuecKre MeTObl UCC/Ie/JOBaHUs.

XvMHUecKre MeTO/bl aHa/iu3a. PacTBOPEI, paCTBOPUTE/NH, PACTBOPsieMble BelllecTBa. [I0HATHE XUMHUUECKUX
METOZIOB MCC/IeZI0BaHMsI, MX MPUMEeHEeHMe TPU UCCIeIOBaHUH 00BeKTOB Cy-1e0HOM 3KCIepTH3bl. MeTo/bl
pa3zesieHus 1 KOHLIeHTPUPOBaHUsl. MeTo/ibl KaueCTBEHHOT'O M KOJTMUeCTBEHHOT'0 XUMHUYeCKOT0 aHa/ln3a.
dusnueckue MeTozbl aHam3a. OCHOBHBIE (M3HUUeCKUe BelTMUUHbL [IoHsATHe (pU3ruecKuX MeTO/IOB U UX
knaccudukaiys. Vicronb3oBaHue Gr3nueckKux MeTOJ0B TPU SKCIIEPTHOM HUCCeJOBaHUN
OU3MKO-XUMHUUECKHe MeTO/Ibl aHanm3a. [ToHsTHe HU3NKO-XUMUUeCKUX MeTO/IOB aHa/Th-3a U UX
Knaccudukanys. Vicrob3oBaHre GU3UKO-XUMHUUECKMX METOZOB TIPU 9KCTIEPTHOM HCC/IeZI0BaHUH.

4. YueOHO-MeToAMYeCKOe o0ecreyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00yuaroL[UXcsl BK/IIOUaeT B CeDbsi MOATOTOBKY K KOHTPOJILHBIM BOITPOCAM U
3a[laHUsIM JIJIsl TeKyIlero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud IO WUTOraM OCBOEHMS JUCLIUTITUHBI
NIpUBeJIeHHBIM B I1. 5.

5151 obecrieueHrst CaMOCTOSITe/IbHOM PaboThl 00yUaroIIUXCst UCTIOMb3YOTCS:
OneKTpOHHBIE KYPChI, CO3/laHHbIE B CICTeMe 3/1eKTpOHHOTo o0yuenuss HHI'Y:

«EcTecTBeHHOHay4YHbIe MeTO/Ibl Cy/ieOHO-9KCTIePTHBIX UCC/Ie0BaHUI»,
https://e-learning.unn.ru/course/view.php?id=6195.

5. @oHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/iS YyCleBaeMOCTH U TMPOMEeXYyTOUHOM
aTrTecTalyi Mo ANCHMILIMHE (MOJAYJII0)

5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4yeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpuTepHeB MX OLleHUBaHUSA:

5.1.1 TumnoBble 3afaHusa (oLeHOUHOe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /JIA OLEHKH
copmupoBaHHocTH KomneTeHnuu OITK-7:

3aganue 1. [IoArOTOBUTE CXxeMy MeCTa POMCILIECTBUS, U3MEPUTH PACCTOSHUE MEX[Y OT/iebHBIMU
NpeJiMeTaMH, I10/1b3YsICh PYJI€TKON U 37IeKTPOHHBIM [a/TbHOMEPOM.

3azanue 2. [Tpou3BecTy onucaHre HECKOIBKUX 00BeKTOB.

3aganue 3. C MOMOII[bIO IIITAHT€HI[UPKYJIST K3MEPUTD TH/Ib3bI U YU, PeJOCTaB/IeHHbIe TTPeTo/jaBaTesieM,
3apUCOBATh UX W HAaHECTH pa3Mepbl. PaccumnTaiiTe MOrpeliHoCTs U3MePeHHUH.

3aganue 4. BoliiTi Ha MECTHOCTb Y TIPOM3BECTH M3MePeHHsI Ha MeCTHOCTH C ITOMOLL[bIO TeOMETPHUUECKUX
TOCTPOeHUH, MPOJEMOHCTPHPOBaTh U3MepPeHUs Ha PUCYHKe U KapTe MeCTHOCTH.



3ajanue 5. BBIITH Ha MECTHOCTDb Y TIPOU3BECTH MPUBSI3KY K MECTHOCTHU (He MeHee 3 MeTO/I0B),
MIPO/IEMOHCTPUPOBATh U3MepeHHs Ha PUCYHKe U KapTe MeCTHOCTH.

5.1.2 TunoBbie 3agaHusa (ouLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
copmupoBanHocTH KomnereHnuu OITK-9:

3azanue 6. [TprBecTH COCTaB KCIIEPTHOTO YeMO/jaHa C yKa3aHHeM Ha Ha3HaueHHe Ka)K/[0ro BXOJSIIIETO B ero
COCTaB MHCTPYMeHTa 1 prbopa.

38AaHHe 7. OnTuueckue HN3MEDEHMs: PEIINTDL 3a/id4i M0 BBIUMC/IEHHUIO CUJIbI CBETA, OCBEILIEHHOCTH, APKOCTH
HNCTOYHHKA.

3azmanue 8. Jlyma. [TpousBecty HabrOeHNe 00BEKTa C TIOMOILIIBIO JIyTIbL. Pe3ysibTaT 3aprucoBaTh.

5.1.3 TunoBble 3ajaHus (oneHo4YHoe cpeacTBO - IIpakTHueckoe 3ajaHue) /ISl OLIEHKH
cpopmupoBanHoctu Komnerenpuu OITK OC-10:

3aganue 9. Mukpockor. [Tpon3BecTy Hab/IOAEHUS Pa3InUHLIX 0OBLEKTOB: HUTEH, TKaHU, BOJIOC, PEKBU3UTOB
JOKyMeHTOB. Pe3ysibTaThl Hab/TI0/JeHUsT 3apHCOBATh.

3aganue 10. C MoMoIis0 MUKPOCKOTIA TIPOU3BECTH W3MepeHHe Pa3/TUUHBIX IPUQTOB.

3azanue 11. C nmoMoInpio yasTpadroeToBOro OCBeTUTEsI U3YUXTh JTFOMUHECLIEHLIMIO Pa3/IMUHbIX 0OBEKTOB.
Pe3ynbTaThl OnMcaTh.

3aganue 12. C nmomoIiso HH(paKpacHOU MyTibl U3YUUTh TIOBeIeHUE PAa3/IMUHBIX KpacuTesield U 00beKTOB TIpH
nH(MPaAKPaCHOM W3/TyueHUH. Pe3yibTaThl OMUCATh.

Kputepuu onjeHuBaHus (0LleHOUYHOe CpeACcTBO - [IpakTHUeckoe 3a/jaHue)

OneHka Kpurepunu orjeHrBaHUs

Bce komnieTeHIIUM (YacTH KOMIIeTeHLIMH), Ha YOpMUpPOBaHHe KOTOPBIX HallpaB/ieHa JUCLUILIMHA,
chopMHpOBaHbI Ha YPOBHE He HIKe «IIPeBOCXOHO», IPOJEMOHCTPUPOBaHb! 3HaHKUS, YMeHUs,
BJIa/IeHUsI TI0 COOTBETCTBYIOIMM KOMIIeTEeHLIMSIM Ha YPOBHE, BhILIIe ITPeJyCMOTPEHHOT0
nporpaMMoii Bee komrmeTeHIMHY (Y4acTH KOMIIeTeHLMH), Ha (GOpMUpPOBaHMe KOTOPLIX HallpaB/ieHa
JUCLIATUTAHA, COPMHPOBAHbI HAa YPOBHE He HIDKE «OTJIMUHO», TIPH 3TOM XOTs ObI 0/THa
KomrieTeHLMs1 cQOpPMUPOBaHa Ha YPOBHE «OTIWYHO» Bee KomreTeHLWMH (4aCTH KOMIIeTeHLWH), Ha
3auTeHO (opMHUpOBaHMe KOTOPBIX HallpaB/ieHa JUCLIMILIMHA, ChOPMUPOBaHbI HA YDOBHE He HIDKe «0ueHb
XOPOLIIO», TIPY 3TOM XOTsI ObI 0/JHa KOMIIeTeHI|si ChOpMHUPOBaHa Ha YPOBHE « OUeHb XOpoIo» Bce
KOMIIeTeHLIMY (YacTU KOMIIeTeHLIM), Ha (hOpMHpOBaHUe KOTOPBIX HalpaB/eHa JUCLIMIUIMHA,
copMHpOBaHbI Ha YPOBHE He HIKE «XOPOLIO», TTPH 3TOM XOTs ObI 0/JHa KOMIIeTeHL[HS
chopMrpoBaHa Ha YPOBHE «X0pOILO» Bce koMrieTeHI[uM (4acTh KOMITETEHL[Hi), Ha (OpMHPOBaHMe
KOTOPBIX HarpasJ/eHa JUCLUIIMHA, ChOPMUPOBaHbl Ha YDOBHE He HIDKe «Y/I0B/IeTBOPUTE/IBHOY,
TIPH 3TOM XOTs ObI 0/JHa KOMIIeTeHLHsI CHOPMHUPOBaHa Ha YPOBHE «YZOB/IETBOPUTETEHO»

Xorst 661 0/JHa KOMITeTeHL[Us1 CHOPMHUPOBaHA Ha YPOBHE «HEY/IOBJIETBOPUTELHO», HA OJJHA U3

He o
KOMIIeTeHIIMH He c(hOPMHUPOBaHA Ha YPOBHE «I1I0X0» XOTsI ObI 0fiHA KOMIIeTeHLIUs chopMUpOBaHa

3auTeHo
Ha YPOBHE «I1JI0X0»




5.1.4 TunoBble 3afiaHus (OLleHOUHOe CpeJACTBO - Jlok/1ajA) A/l OLeHKH C(OpMHPOBAHHOCTH
kKomneteniuu OITK-7:

CucreMa MeTOZIOB CyieOHOM SKCIIepTHU3bI.

V3mepenus B cy1eOHOI IKCTiepTH3e.

Orunbku u3MepeHust

CaeToBble U3MepeHuUs B Cy1e0HOI IKCIiepTH3e.

Ocob6eHHOCTH paboThI 3KCIIepTa-KPUMHUHAIMCTA B MOJIEBLIX YCIOBUSIX.

ok W=

CriekTp Y L|BeT Tel.

5.1.5 TunoBble 3afaHus (oneHOUHOe cpeAcTBO - [lok/aaj) A/isi OLEHKH C(OPMHUPOBAHHOCTH
komnereniuu OITK-9:

JlyTibl ¥ UX UCIIO/Ib30BaHKe NPy 0OHapy KeHUH 00BEeKTOB.

MUKpOCKONIMYeCKre UCCIel0BaHus B Cy1eOHOM IKCrepTH3e.

Crioco6bl icCieJOBaHUS IEKTPOMAarHUTHBIX BOJTH Pa3/InYHON AJTUHBI.

[TonsiTHe 61OIOTUYECKUX METO/[0B, 0/1b(aKTOPHBINM aHa/IN3 aXyunXx CIeZl0B UeoBeKa.

A S

MorneKynsipHO-TeHeTUUeCKU MAeHTU(HUKALMOHHbIN aHa/TH3.

5.1.6 TunoBble 3afaHusi (olLeHOUHOe cpeJAcTBO - JI0K/aj) A/isi OLeHKH C(hOPMHUPOBAHHOCTH
komnerenpuu OIIK OC-10:

1. Vcnonb3oBaHue $pU3NUECKHUX METO/0B TIPH 3KCIIePTHOM UCCIe0BaHUH.
2. Xumnyeckue 1 (pU3MKO-XUMHUUECKHe MeTO/Ibl SKCIIePTHBIX NCC/Ie[J0BaHu.
3. T'a3oBas ¥ TOHKOC/IOWHAsE XpomMaTtorpadus 1 ee UCIOIb30BaHKe B Cy1e0HOM JKCIiepTH3e.

Kpurtepuu oueHnBaHus (onjeHOYHOe cpe/cTBO - [okian)

OneHka Kpurepuu orjeHrBaHUs

Bce komnieTeHIUY (YacTH KOMIIeTeHLMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
NCLIUITJIMHA, C(QOPMHUPOBAHLI Ha OBHEe He HI1)Xe «IIpeBOCXOAHO»

HPEBOCXOAHO AHCLL , copmup yp p ,

MpOoAeMOHCTPHPOBAHLI 3HAHNWA, YMeHNA, B/IaJeHWs 110 COOTBETCTBYIOIIUM

KOMIIETEHLISIM Ha YPOBHe, BhbILIe TIPeAyCMOTPEHHOTO MTPOTPaMMOM

Bce xommeTeHI1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa
OTJINYHO JUCLIMTUIMHA, COPMHPOBAHLI Ha YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOT$ ObI
0JiHa KoMIleTeHL{us1 COpMUpPOBaHa Ha YPOBHE «OT/IMUHO»

Bce komnieTeHIMM (YacTH KOMIIeTeHLIMH), Ha YOpPMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
OueHb XOPOILIO0 JUCLUITMHA, cOPMUPOBaHBI Ha YPOBHE He HIDKe «0UeHb XOPOIIIOo», TTPU 3TOM
XOTs1 ObI O/JHAa KOMITeTeHIMsI ChOPMHUPOBaHA Ha YPOBHE «0UeHb XOPOLIO»

Bce komneTeHI1MY (YacTH KOMIIeTeHLIMi), Ha ()OpMUpOBaHMe KOTOPBIX HallpaBjieHa
XOpOILO JUCLIUTUTAHA, COPMHPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIIO», TIPU 3TOM XOTS Obl
0/lHa KOMITeTeHL[Us1 CQOpPMHUPOBaHA HAa YPOBHE «XOPOLIO»

Bce kommeTeH1[uM (4acTH KOMIIeTeHIM), Ha (hopMHUpOBaHKe KOTOPLIX HarlpaB/ieHa
JUCLIMIUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKEe «yI0B/IETBOPUTENBEHO», TIPH
[IOB/IETBOPUTE/ILHO
Y P 3TOM XOTsI ObI O7iHa KOMITeTeHLMs1 chOpMHUpPOBaHa Ha yPOBHe

«yOOBJIETBOPUTE/IBHO»




OueHka Kpurtepuu oLieHUBaHUs

Xots Obl 0fHa KOMIIeTeHL|sl CHOPMUPOBAaHA Ha YPOBHE «HEY/IOBIETBOPUTE/ILHO»
HEY/IOB/IETBOPUTETLHO . popmHp P Y P ’
HU O/[HA U3 KOMIIETeHIUI He CHOPMUPOBAHA HA YPOBHE «TLJIOX0»

T710X0 Xots 661 0/fHa KOMIIeTeHLUsi ChOPMHUPOBaHa Ha YPOBHE «IJIOX0»

5.1.7 TumnoBble 3afaHusa (omeHOYHoe cpeacTBO - Tect) 1A OLeHKH C(HOPMUPOBAHHOCTH
xkomnerennuu OIIK-7:

1. CucreMa JIOTHUECKUX U (U/TM) MHCTPYMEHTAIBHBIX orepariyii (criocoboB, IPUEMOR) MOJTYUYEeHHUS JaHHBIX
JI71S pellieHus BOTIPOCa, MOCTaB/IeHHOTO Tiepe/ SKCIIePTOM

+MeTo/1 cyZie6HOM SKCIIepTH3bI

-MeTO/IMKa CyZieOHOM SKCIIepTU3bI

-Teopus Cy1e0HO SKCIIepTU3bI

-13bIK CyZ1e0HOM 3KCIIepTH3bI

2. Yro HE OyzeT BbICTYIaTh Kak TpeOOBaHKe K METO/Y IKCIIePTH3bI
-Hayy4Hasi 000CHOBaHHOCTb

- 3aKOHHOCTb Y 3STUYHOCTb

- OYeBUJHOCTb U HaIJIJHOCTh

+c11oco6HOCTh /JaTh KOJMYeCTBEHHbIH OTBeT

3. B crpykTypy skcnieptHoro metozsa HE BXogAT ciieyroLye 3/1eMeHThI
-000CHOBBIBaOLLjast YacThb

-OreparioHHas 4acTb

-TeXHHAYeCKast 4aCTb

-3KCIlepUMeHTa/lbHasl 4YacThb

4.  V3noxeHue Hay4yHOU 0a3bl, HA KOTOPOM CO3/laH METO/] U TIpe/ICTaB/IeHre O pe3yJibTaTe ero MpUMeHeHus!
BXOJIUT B

+060CHOBBIBAOII[YIO YaCTh
-OTepalMoOHHY0 YacThb

-TeXHUUECKYI0 YaCThb



[HelicTBUs, onepaLyy, IPUeMbl OCYILECTBIEHUSI METOZA BXOJST B
-000CHOBBIBAIOIIYIO UaCTh

+orepalyoHHYI0 4aCTb

-TeXHUYECKYH0 YacTh

5.  MarepuasbHble Cpe/ICTBa, MPUOOPEI, KOTOPBIE TIO3BOJIAT PEaU30BaTh METO/] BXOJAT B
-000CHOBBIBAIOLIYIO YaCTh

+0T1epal[uoHHYI0 YacThb

-TeXHUYECKYH0 4acTb

6. K o611um (006111eHayUYHBIM) METOZAM OTHOCSTCSI

-aHa/M3 U CUHTE3

-UHAYKIUS U AeAYKIUS

+Habmo/ieHre U U3MepeHue

+ omucaHue, YKCIIeEPUMEHT

7. K obumm (o61jeHayyHbIM) METOJaM OTHOCSITCSI
-MHKpOCKOMHMUeckue u otorpadhruyeckie

+Mo/ieTMpoBaHe

- CTIeKTpasibHbIe METO/IbI

- peHTreHorpaguyecKre MeTO/Ibl

8. K uacTHO-HayuHBIMH MeTO/IaMU Cy/1eOHOM IKCTepTH3bl (00ILe3KCIIePTHBIM) OTHOCSTCS
-UHAYKLUUS U e TYKLUs

-Hab/IIoZieHue U U3MepeHre

-OMMCaHue, SKCIIePUMEeHT

+MUKDPOCKOIIUecKre U doTtorpaduueckrie MeTObI

9.  Mertozpl, C TOMOIIBI0 KOTOPBIX UCC/IEYIOTCS BHEIIHee CTpoeHre 00beKTa, a Takke (hopMa, pa3Mepsl 1
B3aMMHOEe pacriosioykeHue (Tororpaduio) 06pa3yromyX ero CTpyKTYPHBIX 37IeMEHTOB

+MeTo/bl aHa/IM3a MOp(GO/IOriY BellecTB, MaTepUaioB U U3fenuit



-MeTO/ibl aHa/M3a COCTaBa BEIL|eCTB U MaTeprasoB
-MeTO/jbl aHa/IM3a CTPYKTYphl Bell{eCTB, MaTepraioB U U3zenui

-MeTO/bl aHanM3a GU3NUeCKNX, XUMAYeCKHX U IPYTHUX CBOWCTB BeleCTB, MaTepHasioB U U3/e/nil
10. Vi3mepeHue 3TO

+CpaBHeHVe U3MepPsieMOU BeJIMUMHBI C APYTOU BeJTMUNHON, IPUHATON 3a 3TajIOH

-COTIOCTaB/IeHre OJHOTO CBOWCTBA BeTMUUHBI C [PYTUM CBOMCTBOM

-CpaBHeHMe O/JHOM BeJIMUMHBI C HECKOJIbKUMU

-COTIOCTaB/IeHHe BeJTMUMHBI C CaMOi COO0M

11. Mertponorus 3To

+Hayka 00 M3MepeHUsiX, METOJjaX U CpeJiCTBaxX obecrieueHNst eJUHCTBA U3MePeHU U MeToZlax U CPeZCTBax
obecrnieueHust X TpeOyeMOi TOUHOCTU

-JledTe/IbHOCTh 110 pa3paboTKe cpe/iCTB U3MepeHUH
-HayKa 0 Cy/ie0HOMU 3KCIepTr3e
-110C/1e0BaTeNbHOCT [JeHCTBUM MPU H3MepeHUsX

12. KonuuecTBeHHas OIpefie/leHHOCTb (PM3MUeCcKOl BeJIMUMHBI, [IPUCYIiasi KOHKPeTHOMY MaTepyalbHOMY
00BEKTY, CHCTeMe, SBIEHUIO WJTH TIPOLIECCY

+ pasMep ¢u3nUeCKON BeTMUUHbI

-eJUHUIIA U3MepeHUs] (PU3NUeCKON BeJTMUHEI

-3HaueHre PU3NYeCcKOi Be/TMUMHEI

-UKCI0BOe 3HaueHue (Hr3UUecKon BeTMUMHbI

13. Beipakenue pa3mepa GHU3NUeCKOW BeTMUUHBI B BU/le HEKOTOPOTO UHCJIa TIPUHSATHIX [I7IS Hee eIHUL]
- pa3mep (pr3UYECKON BeJTMUNHEI

-eJUHUIIA U3MepeHUsT (PU3NUeCKOU BeJTMUMHEI

+3HaueHue (HU3NUECKON BeTMUNHBI

-UMC/IOBOE 3HaueHue (Pr3UYeCcKOU Be/TMUMHEI

14. 3nauenHue (r3nUECKOI BeTMUMHBI, KOTOPOE H/leabHBIM 00pa30M XapakTepHu3yeT ee B KaueCTBEHHOM U
KOJTMUECTBEHHOM OTHOLIIEHUH



+UCTUHHOE 3HaueHne

- pa3mep hr3UUeCKON BeTMUHHBI

-eJUHHWLA U3MepeHusi (Pr3UYeCKON Be/TMUMHEI
-3HaueHre (PU31UeCcKoil BeJTMUUHBI

15. Kakas u3 Be/IMurH BXOAUT B cuctemy CU
-JTUTP

+MeTp

-TOHHA

-yac

16. Kakas u3 BenmnurH HE Bxogut B cuctemy CU
-MeTp

- CeKyH/Ja

-KWJIOTpamMM

+repiy

17. TlpucTaBKa «HaHO» 3TO

+1079

-10°®

-10°3

-10°

18. Knaccudukaiiys u3sMmepeHU 1o OTHOIIIEHUIO K U3MeHeHUI0 U3MepsieMOU BeIMUKHbI
+ cTaThyeckoe U JUHaAMUUeCKoe U3MepeHue

- OJHOKPAaTHOEe U MHOT'OKPAaTHOe u3MepeHue

- pPaBHOTOUHbIEe U HEpaBHOTOUHbIE H3MepeHUs

- abCOJTIOTHBIE M OTHOCUTE/ILHBIE HU3MepeHus

19. ®dusnyeckoe siBeHre WK 3QQeKT, ONI0KeHHOe B OCHOBY U3MepeHH



+TIPUHLIUAT U3MepeHn i
-MeTOo/l U3MepeHui
-CpefiCTBO U3MEpPeHUI

20. TexHuueckoe cpefCTBO, Mpe/jHa3HauUEHHOe Ji/Isl U3MePeHUH, BOCIIPOU3BO/sIliee U XpaHslllee eANHULYY
(br3nuecko BeJTMUNHBI

+CpeiCTBO M3MepeHUi

-TIIPUHLIUI W3MepeHUi

-MeTOJi U3MepeHHH

-¥3MepUTebHasl IPUHAJIEIKHOCTD

21. Krnaccudukanys cpeficTB U3MepeHuil [0 TeXHUUeCKOMY HasHaueHHIo
+ Mepa U3MepUTeTbHbIN PHUOop

- OCHOBHOE 1 BCIIOMOTI'aTe/IbHOe CPe/ICTBO U3MepeHni

- CTaHJAPTU30BaHHOE 1 HeCTaHapTU30BaHHOE CPeJiCTBO U3MepeHHi

- pabouee cpefiCTBO M3MepeHUI U 3TalloH

22. pa3HOCTb 3HAUEHWI BeJIMUKHb], COOTBETCTBYIOLUX /IBYM COCEJHUM OTMEeTKaM LIKa/lbl Cpe/iCTBa
V3MepeHU

+1LeHa Ae/leHus IKalbl
-/IJIMHa IIKaJ/Ibl

-Hada/IbHO€ 3HaUeHHe IIKaJ/Ibl
-KOHeUHOe 3HaueHMe IIKaJIbI

23. OO6nacTb 3HaUe€HUI BeJIMUMHBI, B TIpe/iesiax KOTOPO HOPMHUPOBAHBI /IOy CKaeMble TIpe/iesibl TOrPeITHOCTH
CpeJCTBa U3MepeHU

+auarna3oH u3MepeHuit

-Bapuarys MoKa3aHUi U3MepUTeTbHOr0 prbopa
-YyBCTBUTE/ILHOCTb CPe/ICTBA U3MepeHUH
-Ipeiid rokaszaHuii cpeficTBa U3MepPeHU

24. (CHuUMUTe NOKa3aHWe LIKaJbl IITaHMeHLUPKYJIS
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25. AGCOJIOTHAs! TOTPeLTHOCTb U3MEePeHHsT

26. Ilo 3aKOHOMEepHOCTH IPOsIBJIeHUs [TOTPELHOCTH Je/IsATC Ha

- abCcomoTHBIE M OTHOCHUTE/TBHbIE

+cucTeMaTUyecKye U cilydaiiHble

-OCHOBHBIE [IOTIO/THUTEIbHbIE

- CTaTUYeCKHe AMHaMUJecKre

27. TlpoBenu LiecTb U3MepeHHH (U3NUECKOl BeJTMUMHBI, KOTOPBIE Aad CJleAyolye pe3yabTaTel: 12 mm, 15
MM, 13 MM, 12 MM, 14 MM, 14 mm. OLieHHTe 3HaUeHYe BeJIMYUHBI U [IOrPELIHOCTh U3MepeHUs! Py
ZoBepuTe/ibHOM BepossTHOCTH 0,95.

+13,3+/-0,7

-13,3+/-1,7

-14,3+/-0,7



-13,3+/-0,3

28. B ueM 0co6eHHOCTH pabOThI FKCTIEPTA B TIOMEBBIX YCIOBUSX
+TIpUBSI3Ka MeCTa MPOUCIIeCTBUS K OKPY Katolleld MeCTHOCTU
+TIpOBeZieHNe N3MepeHHI B yC/IOBHSIX NepeceueHHON MeCTHOCTH
-COCTaBJIeHHe TIJIaHa MeCTHOCTH

-oTorpadrpoBaHre 06HEKTOB

29. D3kcriept, Habsroast B OUHOK/IB YesioBeKa, U3MEPUJ €r0 POCT B JIeJIEHUSIX YT/IOMepa CeTKH OUHOKIIS,
KOTOPBIN cocTaBul 9 ThICSTUHBIX. HaliiuTe paccTosiHue [0 YesioBeKa, eC/iU ero pocT cocTassieT 1,75 M.

-198 m
+194 m
-190 m
-196 m

30. KakoBBI TP OCHOBHBIX ITPUHIIMIIA KOMIUIEKTOBAHHS HADOPOB TeXHUKO-KPUMHUHATUCTUIECKUX CPeZICTB
«T10/1€BOY KpUMUHATUCTUKI»

+ TIPUHLUTT YHHUBEpCaaru3Ma
+IIPUHLIATI CTIeLAau3alun
+CMelllaHHbIN

-MPUHIUT 0053aTeTLHOCTH
31. [eiicTBuUs cBeTa
+TerioBoe
+doTo31eKTpHUeCKOe
+XUMUUECKOe
-3J/IeTPOIUHAMHUUEeCKOe

32. (CBeTOBOM MOTOK

+d = Wit

I = E/R?



-E=1Cosa/R?
L=I/0

33. Curna cBerta

- = Wit
+I=P/Q
-E=®/0
-L=1/0

34. 3nauenne E =d /¢

-CBETOBOM TOTOK

-Cusia cBeTa

+0CBel]eHHOCTb

-SIDKOCTb UCTOYHHKA

35. 3nauenmeL=1/0

-CBETOBOM MOTOK

-Cuia cBeTa

+0CBel]eHHOCTb

-SIDKOCTb UCTOYHHKA

36. EnuHMULA CHJIBI CBETA HA3bIBAETCS
+ KaHgena

- JIIOMeH

- JIFOKC

-cBeYa

37. EjuHULA OCBELLeHHOCTU Ha3bIBAeTCS
- KaHjesna

- JIOMEH



+ JIIOKC

-cBeua

38. EaunHuIla CBEeTOBOrO MOTOKA Ha3bIBaeTCS
-KaH/iena

+/IIOMeH

-JTIOKC

-cBeua

39. Cymma k03¢$ULMeHTOB OTpaXkKeHusl, TPOIYCKaHUsI U TIOT/IOLeHHsI PaBHa
+1

-10

-0,1

-100

40. Ha noBepxHOCTb, MIOLIaAb KOTOPOH 4 M2, rajiaeT CBETOBOU MOTOK, paBHbI 10 000 M. Haiiaute
OCBeIL|eHHOCTh 3TOW MOBEPXHOCTH.

+2500
-10
-250

-2000

41. Kaxkoii cBeTOBOM IMOTOK Ma/iaeT Ha TTIOBEPXHOCTD, I/I01aAbL KoTopoit 100 CMZ, B SICHBI! COJTHEUHBIN
MOJ/JIeHb, Korja oceeleHHocTh gocturaet 100 000 nk?

+1000

-10000

-100

-10

42. HaiifuTe SIpKOCTh UCTOUHMKA, KOTOPKIM € 1 MM?

0,03 cp cBeTOBOU MOTOK, paBHLIN 15 M

CBOeli T0BEpXHOCTH HUCIyCKaeT BHYTPb TeJIECHOTO yTJia

+500000
-50000



-5000
-500

43. CgaeT pa3MuHOTO 11BeTa (PU3UYeCKU XapaKTepU3yeTcs

+pa3MureM B JIJTMHAX BOJTH
-pa3nuureM B aMIUIUTYZAax BOJIH
-0/IHOM JI/TMHOM BOJIHBI

-O[JHOM aMITUTY 0N BOJIHBI

44. JInviHa BOJIHBI YMEHBIIAeTCs [IPU Ilepexoze

+0T KpacHOro cBeTa K JMOoeTOBOMY

-0T (h10JIeTOBOTO CBeTa K KpaCHOMY

-OT CUHET0 CBeTa K JKelITOMY

-0T ro;y0oTo CBeTa K OpaHKeBOMY

45. Kaxayro TOUKy cpe/ibl, KOTOPOM AOCTHUI/Ia BOJIHA, MOXKHO PacCMaTpPUBaTh KaK UCTOUHHUK BTOPUYHBIX
chepryeckux BOJH

+mnpuHLun [tolireHca

-3aKOH Apxumezia

-onbeIT HeroTOHA

-npuHLUN PpeHens

46. T'eomeTpuueckas ONTHKA UCXOJUT U3

+CBETOBBIE JIyUH SIBJISIOTCS TeOMETPUUYECKHUM TTOHATHEM
- HeM30eXXHO MPUCYTCTBHE UHTEP(EPEHIUH BOJTH
- JloTycTUMa Audpakuys

47. Yrnbel najieHvd i, paBeH yriay

+oTpaxeHus i’
-TIpeJIOMJIEHUST T

48. TIlonHOe BHYTpPeHHee OTpakeHHe

-yron nageHus paseH 0°

-yroJi rpejiomsieHus paseH 0°
-yron nagenusi paseH 90°
+yros npenomsieHus: paseH 90°

49. Yemy paBeH yroJi NajieHus1 JIyda, eCJTH JIyu TaIarolvui U JIyd OTpa>keHHbIH 06pa3yroT yros 90°7?

-90°



+45°
-35°
-55°

5.1.8 TumnoBbie 3agaHusa (omeHO4YHOoe cpeacTBO - Tect) A1A oOLeHKH C(HOPMHUPOBAHHOCTH
kovmerennuu OITK-9:

1. IToka3aTesb npesioM/eHHs CTeK/Ia OTHOCUTEIBHO BOAbI paBeH 1,182; rmokasaresib peyioM/IeH s
IJIMLiepMHa OTHOCUTEBbHO BOoAbI paBeH 1,105. HaiiiuTe mokasare/ib mpesioM/IeHUsI CTeK/1a OTHOCUTEebHO
rIULeprHa.

+0,935

-1,035

-1,135

-0,835

2. PaccuuraiiTe hoKyCHOe pacCTOsSTHUE JIUH3BI, eC/id KO3 UIMeHT nmpeiomieHus creknia 1,1, a paauycsl
cdepuueckux nosepxHocteid R1 u R2 oguHakoBbl 1 paBHbI 10 cM

+500 MM

-50 mm

-5 MM

-100 mm

3. HatiguTe dbokycHoe paccTosiHve JIMH3bI, eI TOUeUHbIM UCTOUHMK pacriojiaraeTcsi Ha paccTosiHuu 40 cm
OT JIMH3BI, ¥ €T0 U300pakeHne TakKe Ha paccTossHuu 40 cMm

+20 cMm

-40 cm

-10 cm

-200 cm

4, Haiipure paguyc cepruyeckoro 3epkasa, ec/ii TOUeUHbIH UCTOUHUK pacriosiaraeTcsi Ha pacctostHuu 40 cm
OT 3epKaJja, ¥ ero u3o0pa’keHre TakKe Ha paccTostHuu 40 cm

+20 cM

+40 cm

-10 cm

-200 cm

5.  PaccuuraiiTe onTUYECKYHO CUJY JIMH3BI, eC/Id ee (POKYCHOe paccTosiHue paBHO 20 cM

+ 5 anrTp

-10 gntp



-20 prtp

-2 anTp

6. Cobupatoiias 1MH3a uMeeT pokycHoe paccrosiHve 40 cM. IIpeameT HaXoAUTCS Ha PacCTOSIHUU 1 M OT
nmvH3bl. HaliauTe pacrnosioykeHue n300pakeHus!.

+2/3

-1/3

-1/6

-0,5

7. Onrtuyeckas cysa JMH3bl paBHa 2 anTp. Haiifute ee pokycHoe paccTosiHre

+0,5 M

-Im

-2M

0,25 M

8. [TorperiHocTb ONTUUECKON CHCTEMBI, BO3HUKalOII[ee 13-3a pa3HULIbl B (JOKYCHOM pPacCTOSIHUU Jyuel,
TPOXOJSAIIMX Uepe3 [eHTPaIbHYIO 30HY JIMH3bI U MepudepruuecKyro 30HY JIMH3bI

+cdepurueckas abeppartiys

-aCTUTMaTHU3M

-Xpomaruueckasi abepparys

9.  TlorpeurHoCTb ONTHUECKUX CHCTEM TPOSIBJISIOIAsICS B C/Tyuae CBETOBBIX ITyYKOB, COCTABJ/ISIIOIIUX
3HAUUTeJIbHBIN YTOJI C TJIaBHOW OChIO (KOChIe TIYUKH).

-chepuueckas abepparys

+aCTUrMaTu3M

-XpoMaTHhuecKast abepparus

10. TlorpemHOCTb ONTHUECKHUX CHCTEM, BO3HUKAFOI[asi BC/IE/ICTBHE TOTO, YTO TIOKa3aTe b TIPeJIOMIIeHHs
3aBUCHUT OT /I/TUHBI BOJIHBI CBETa (JUCIIepPCHs)

-ceprueckas abeppariust

-aCTUTMaTH3M

+XpoMaTrueckas abepparuys

11. Cxema Kakoro nprbopa n3o00pa)keHa Ha PUCYHKe



Puc. 244. Cxema ¢otoamnapara: / — o6bektns, 2 — Kamepa, & — ¢oTo-
nNacTHHKa

+doToanmapar
-TeJIecKor
-MUKPOCKOII
-Jyna

12. Cxema Kakoro nprbopa n3o0pakeHa Ha PUCYHKe

S

Puc. 251. Xox nyueil B MHKpOCKONeE

-doToarirapaT
-TeJecKor
+MHUKDPOCKOTT
-JIymia

13. Haiigure yBennueHus JAyIibl, eC/Id IMH3a UMeeT (HoKycHoe paccTosiHue 50 MM

5.1.9 TumnoBble 3ajaHusi (oueHoOuHOoe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTH
komnerennyu OIIK OC-10:

1. CdhopmysupoBan CUCTEMY YPaBHEHUN 3JIEKTPOJUHAMUKH

-T. FOur



-0. X. ®penesns
+/x. K. Makcsesn
-M. Ilnank

1. VsmeHeHue nokasare/isi [IpeJIOMJ/IEHUS B 3aBUCUMOCTH OT [/IMHBI BOJIHBI [I/Is1 pa3HBIX BeLLleCTB
+aucrepcus

-UHTepQepeHIUs

-mudpakLus

1. Benbrii LBET MO>XHO ITOJIYUYHUTh C/I0OKEHHEM
+KpacHOro, 3e/1€eH0ro, CHUHero

-IypIyPHOT0, KPaCHOT0, KeJTOro
- KpPaCHOT0, >KeJTOr0, 3eJIEHOTO
-rosy0oro, 3e/1eHOT0, KelToro

1. 3peHue B yC/I0BUSIX TEMHOBOM ajianTal{iy OCYILIeCTB/ISIeTCS
+C MOMOILBIO Na/I04YeK

-C TIOMOIIIBI0 KOIO0UeK

1. LBet pa3znuyaroT
-C TIOMOIIIBIO TaJI0UueK

+C IIOMOILIbIO KOJI00UeK

1. MakcyMasibHasi 4yBCTBUTE/ILHOCTS I71a3a
+/1eXXUT B 00/1aCTH 3€JIEHOT'0 U JKeJITOr0 LIBeTa

-JIeKUT B 0b1acTu KpaCHOI'o LiBeTa
-JIeXKUT B 00J1aCTU ('bHOHETOBOFO BeTa

1. Kak BeIrisuT Genast Oymara, OCBellleHHast KeJThIM CBETOM HaTPHUEeBOTO T/IaMeH!
+KeaTou

-KpacHOM,
-3eJ/1IeHOM
-TeMHOU

1. Kak BBITJIAOUT CUHAA 6yMara, OCBellleHHas »KeJITbIM CBeTOM HATPHUEBOT'O ITJIaMeHH.

-Ke/ITou



-KpacHOM,
-3e/IeHOU
+TeMHOU

1. Kakwue crieKTphbl Jat0T IIpU U3/TyuyeHUH CBOOO/HbIE aTOMBI
+MMHeNYaThIi CIIeKTp

-110J10CaThle CIIEeKTPEI
-CIJIOLIHBIE (HerpephIBHEIE) CIIEKTPHI

1. Kakue crieKTpbl U3/1y4aroT packaieHHble TBepAble 1 )XUKYe Tesa
-JIMHeNYaThIl CIIeKTP

-110/10CaThle CIIEKTPEI
+cruiolIHble (HerpephIBHBIE) CIIEKTPHI

1. Kakue crieKTphl Aal0T MPU U3/TyUeHUU MOJIEKYIbI
-JIMHEUYaThIA CIIEeKTP

+110/10CaThble CIIEKTPbI
-CII/IOILIHbIe (HerlpephIBHbIE) CIIEKTPEI

1. MeTop 3/1eMEHTHOI'0 aHa/IM3a BeleCTBa, OCHOBAHHBIM Ha U3/TyUeHHH CBOOOJHBIX aTOMOB
+aTOMHO-3MHUCCHOHHAs! CIIEKTPOMETPUS

-aTOMHO-abcopOLMOHHas CTIeKTPOMETpPUsI
-peHTIreHOCIIeKTpasIbHbINA aHaIu3
-MOJIEKY/ISIPHBIW CITeKTPAasIbHbIA aHa/3

1. JIroMuHecLleHIUs ecThb
+CMOCOOHOCTb CBETUTHCS TIPY OCBeILeHUN

- criocoOHOCTh OTPaXKaTh CBET
- CMIOCOOHOCTB TIOT/IOLATh CBET

1. CpeT /ItOMUHeCLIEHLIMY XapaKTepU3yeTcs
+0o0JIb11Iel I/TMHOM BOJTHBI, YeM CBeT BO30Y KJatoInit

-MeHbIIIEeH [IIMHON BOJTHBI, YeM CBET BO30YKAAIOIINH

1. DnekTpoHHO-ONTHUECKHUH TTpeoOpa3oBaTesb CIIYXKUT JJIst

+Habmogenus B UK-mydax



-Habmogenus B Y d-myuax

-U3/lyyeHHs] peHTTeHOBCKUX Jlyueit

-UCTOYHHUK PaIMOAKTUBHOCTHU

1. OnbhaKTOpHBIN METO/ CIYKUT IS

-uccjieq0BaHusa TPACCOJJIOTMYeCKUX C1e0B

+1Cciej0BaHMs 3aMlaXx0BbIX C/1efIoB

-KCC/IeZIOBaHUS CJIe/IOB OPYAUi B3/I0Ma U UHCTPYMEHTOB

1. MOHEKYIIHPHO-FBHBTI/I‘{ECKI/Iﬁ I/I,ELEHTI/ICI)I/IKEII_[I/IOHHHﬁ dHaJ/IM3 BO3MOXXKeH

-T10 3araxy

+110 KpOBU
+110 C/TFOHEe

+110 (pparMeHTy KOXXU

Kputepumu orjeHnBaHus (ojeHOUHOe cpeAcTBO - Tecr)

OrjeHKa

Kpurepun oLieHUBaHUs

MIPEBOCXO/HO

Bce kommeTeHIMY (YacTH KOMIIeTeHLIMH), Ha (h)OpMUpOBaHHe KOTOPBIX HarlpaB/ieHa
JUCLIUTUTAHA, COPMHPOBAHbI HAa YPOBHE HE HIDKE «TTPEBOCXO/IHO»,
TIPO/IEMOHCTPUPOBAHBI 3HAHUS, YMEHUsI, BIaf€HUsI 110 COOTBETCTBYIOLINM
KOMIIETEHIIMSIM Ha YPOBHe, BhIIIIe TIPeyCMOTPEHHOTO TTPOTrpaMMOoii

OT/IMYHO

Bce xommeTeHI[uM (4aCTH KOMIIETEHIHUH), Ha (HOPMHUPOBaHNEe KOTOPLIX HarpaBjieHa
JUCLIMTUIMHA, COPMHPOBAHbLI HAa YPOBHE He HIKe «OT/IMYHO», TIPH 3TOM XOTS ObI
0/THa KOMITeTeHIUsI CHOPMHPOBaHa Ha YPOBHE «OT/TMUHO»

OYeHb XOPOLI0

Bce komnieTeH1[UM (4aCcTH KOMIIeTeHIUI), Ha GOpMHpPOBaHUe KOTOPBIX HarpaB/ieHa
JUCIUTTNHA, C(HOPMUPOBAHBI Ha YPOBHE He HIDKe «OUeHb XOPOIIIO», TIPU 3TOM
X0Ts1 ObI 0JJHa KOMITeTeHL[1s1 CHOPMHUPOBaHa Ha YPOBHE «OUYeHb XOPOLIO»

XOpOILO

Bce kommeTeH1[uM (4acTH KOMIIeTeHIUI), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
JUCLIMTIIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «XOPOILIO», TIPH 3TOM XOTs1 ObI
o/lHa KoMIleTeH1 sl cpopMHUpOBaHa Ha YPOBHE «XOPOILIO»

YZI0B/IETBOPUTE/ILHO

Bce komneTeHIMHM (YaCTH KOMIIeTeHLIMH), Ha OpMUpPOBaHHe KOTOPBIX HarlpaB/ieHa
JUCLUIIMHA, cOPMUPOBaHBI Ha YPOBHE He HIKe «YJOBJ/IETBOPUTELHO», TIPU
3TOM XOT$ OBl O/IHa KOMITETEHI[UsI ChOPMHPOBAHa Ha YPOBHE
«yZIOBJIETBOPUTE/TEHO»

Hey/J0B/IeTBOPUTE/ILHO

Xots 661 0fHa KOMITeTeHLMs1 chOPMUPOBaHa Ha YPOBHE «HeY/I0BJIETBOPUTETLHOY,




OrjeHKa

Kpurepuru orjeHUBaHUS

HU OfIHa U3 KOMIIeTeHLIMi He c(OPMHPOBaHa Ha yPOBHE «ILJIOXO»

I1JI0X0

Xorts ObI 0fHa KOMIIeTeHLMsI CPOPMUPOBaHA Ha YPOBHE «TJIOX0»

5.2. OnMcaHue MIKaJI OleHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMe)XXyTOUHOH

aTTecTalyu

IITkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIEeTeHI[UI

Yposen
b
copmu Hey/A0BJIeTBOP Y/I0BJIETBO O4YeHb
IIOXO X0pOoII0 OT/IHYHO MPeBOCX0/{HO
pOBaHH HTEe/IbHO PHTE/IBHO X0poIIo
ocTH
KOMITIeT
eHIUH
(uHAMK
aropa
AOCTHIXK He 3a4TeHO0 3a4TeHOo
eHus
KOMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
” o 3HaHUM B
3HaHUU MuHuManeH | 3HaHUM B obBeMe YpoBeHb
TeopeTHUeCcKoro 0 obbeMe, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuaa. o JIOTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUM HIDKe " oLeM 3HaHUH B
HeB03MOKHOCTD 1 ypoBeHb oLIeM COOTBETCTB
MUHHUMaJIbHbIX o rporpamMme obbeme,
3HaHWSA | OL|eHUTb NOJHOTY o 3HaHUM. rnporpamme yro1emM
N TpeboBaHUI. MOJTOTOBKHU TIpeBbILIAOLIe
3HaHUN [Jony1eHo NO/rOTOBKU rporpaMme
Nmenu mecto . JonyeHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'O . JonyieHo MOJTrOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasa HerpyObIx HEeCKOJIbKO u. Oumbok
HeCylllecTBe
obyuatorerocs ot orboK Herpy06bIx HHEIX HeT.
oTBeTa omb0ok
oumbok
IIpogemoHc
TPUPOBaHbI
[Tpomemonc PHp
[IpogemoHc | Bce
IIposeMoHC | TpupOBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUpOBaHbl | BCe
BCE YMeHUs. IIpomemoHcTp
OCHOBHbIe OCHOBHBIE
OtcyTcTBHE OCHOBHBI® Perens! HpOBaHBbI BCe
[Ipu pereHun YMeHUSL. yMeHusl.
MUHUMAJTbHBIX yMeHusl. BCE OCHOBHbIEe
o CTaH/apTHBIX Perenst Periens! Bce
YMeHU. PeluieHbl Bce | OCHOBHbIE yYMeHHUs..
3a7iay He TUTIOBBIE OCHOBHBI®
HeB03MO>KHOCTb OCHOBHBIE 3aJauu C Periennl Bce
MPOAEMOHCTPUP | 3afa4yu C 3a7auu C
OLIeHUTb Ha/TMuKe 3aJauM. OTJie/IbHBIM | OCHOBHBIE
YmeHus N OBaHbI HerpyObIMH | HerpyObIMu
YMeHHUI BrimonHeHs!l | U 3aJaum.
OCHOBHBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHUsI | Hecyl[ecTB | BrImomHeHbI
yMeHus. Vimenu | BeinosnHeHsl | BbinosHeHbI
OTKasa B [IOJIHOM €HHBIMU BCe 33/laHus, B
MecTOo rpy0Oble BCE BCe 33/laHus
obyuarolerocs ot obbeme, HO | HefjoueTaM | TOJHOM
oLIMbKU 3a[jaHus, HO | B IIOJTHOM
oTBeTa HEKOTOpbIe U, obneme 6e3
HE B obneme, HO
c BBINOJIHEH He/loueToB
TOJTHOM HEKOTOphbIe
HeJloueTaMu | bl BCe
obbeme d
3aJjaHus B
HefloueTaMu
TIOJTHOM
obbeme
HaBbiku | OtcyTcTBUE [Ipu perennn Nmeetcsa [Ipopemonc | Ilpogemonc | Ilpogemonc | ITpogemoHCTp
6a30BbIX CTaH/,apTHBIX MHHUMalbH | TPUPOBaHbI | TPHUPOBaHbI | TPHUPOBAHBI | WPOBaH
HaBBIKOB. 3a7iay He bIii Habop 6a3oBble 6a3oBble HaBBIKU TBOpUYECKUM
HeB03MO>KHOCTb MIPOZIEMOHCTPUD | HaBBIKOB HaBbIKY TIPY | HaBLIKY [IPY | IIpU MOJXO0J, K
OLIEHUTDb Ha/lMuue | OBaHbl 6a30Bble | AJist pelLleHrnn pelLleHnn pelLleHrur peLleHHI0
HaBBIKOB HaBBIKU. VIMenu | peleHUst CTaHZAPTHBI | CTaHJApTHHI | HeCTaHAApT | HeCTaHJApTHBI
BC/Ie[ICTBHE MecTo rpyObie CTaHJAPTHBI | X 3a71a4 C X 3azau 6e3 | HbIX 3a71au X 3a7au
OTKasa OLIMOKM X 33/ia4 C HEKOTOPBbIM | OLIMOOK U 6e3
obyuarolerocs ot HEKOTOPbIM | U HeJloueTOB onboK U




u
OoTBeTa HeJjoueTaMu HeJI0YeTOB
HeJloueTaMu

Ixana OLl€eHUBAHUA ITPU HPOME)KYTOHHOﬁ aTTeCTalunu

OneHka YpoBeHb NOJrOTOBKH
TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afieHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarpaBjeHa
JUCLIUIIIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3AUTeHO OuYeHb XOpOII0 Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JUCLIUIUIMHA, COOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yJoB/IeTBOpUTENb | Bce kommereHIy (W4acTé KOMIIeTeHLM), Ha ¢OpMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
0J1Ha KOMITeTeHL{Usi ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoB/eTBopure | XoTs Obl 07Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIBHO
He 3a4YTeHO
TJIOX0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA HWJ/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMQ)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX
OIl€eHUBAHUA:

5.3.1 TunoBble 3apaHusA (oIeHOUHOe CpeAcTBO - KOHTpo/ibHbIe BOMPOCHI) A/l OLIEHKH
copmupoBanHocTu KomnereHuu OTTK-7

1. TloHsiTMe MeTOVUKH KCTIEPTHOT'O UCC/IeZIoBaHus (THUTIOBas, YaCTHasi METOAUKH).
IMoHsTHE MeTo/a CyIeOHOM SKCIIepPTH3bI.

Knaccudukaiys MeTo/[0B TI0 CTerneHn 00IIHOCTH U CyOOpAMHALAM.
Knaccudmukarysi 0611esKCriepTHBIX MeTO/IOB.

Kputepuu 3¢ppekTMBHOCTH MeTO/ja SKCTIepTHOT0 UCC/IeJ0BaHUsI.

SRR

[MousTHS CTaHAAPTA, CTaHAAPTU3aLMU U cepTU(UKALIMK, NTaClOPTH3aLUY U NTOBEPKU TEXHUUeCKUX

CpeJiCTB, UCI0JIb3YEMBIX B SKCIIEPTHO-KPUMHHA/TUCTUUECKOU [esITeJTbHOCTH.

7. TloHsATHe U3MepeHust PU3NUeCKOoil BeIMUUHbI. 3HaueHUe 1 eIMHULA U3MepeHust PU3nuecKoit
Be/IMUMHBI.

8. MexayHapojHas cucreMa efauHul] uamepenus (CIA).

9. Knaccudukauys TUIIOB U3MepeHU.

10.Knaccudukaliyss METOJ0B U3MepeHU.

11.TTonsiTHe abCOMOTHBIX, OTHOCUTE/IBHBIX OMMOOK N3MepeHus..

12.Tunbl oiMb0K M3MepeHust GU3MUECKUX BeJTMUMH: CUCTeMaTHUeCKUe U CTyJaiiHble OIHMOKHY, TPOMaXxH.

13.IucKpeTHbIe U HellpephIBHbIe C/lyyaiiHble BeJIUUKHbI.



14.MoMeHTBI C/TyYaiiHbIX BeJTMUKMH.

15.lucrniepcust ciyvyaitHON BeJTMUMHBI.

16.IToHsiTHE [OBEPUTEILHOIO UHTEpPBaia U 10BEPUTEIBHON BEPOSITHOCTH.

17.CpenHeapu(MeTHUECKOTO 3HAUEHWST U3MEPSIEMOI BeJTMUUHEI, CpefiHeapruhMeTHUecKas OImoKa,
Cpe/iHeKBaJpaTUYHast OLTMOKa N3MepeHHs..

18.DyHKIMM pacripefiesieHys CTyUYaitHbIX BeJTUUMH.

19.HopmasneHOe pacripeseneHue.

20.Pacnipegenenue CteiofeHTa. Kosdduiment CtbiogeHTa.

21.ToueuHsble U JOBEPUTEJIbHBIE OL[EHKU.

22.0ueHKa BeJIMUMHBI C/Ty4aiHOM OIIMOKH, OTipe/ie/ieHre TPaHuL] JOBepUTe/TbHBIX MHTEePBAJIOB.

23.TloHATHe U 371eMeHThI TT0JIeBOM KPUMUHATUCTUKH.

24.CocTaB HabOPOB TEXHUUECKUX CPEJICTB JI7ist PAOOThI B «TOJIEBBIX» YCIOBHUSX.

25.Crioco6bl paboThI CO C/1elaMy Ha MeCTe MPOM3BO/CTBA C/Ie[CTBEHHOTO IeHCTBUS.

26.HayuHble ¥ TeXHUKO-KPUMHUHAIMCTHUECKHE OCHOBBI U 0COOEHHOCTH paboThl SKCTiepTa-KPUMUHAJTUCTA B
T0JIeBBIX YCIOBHUSX.

27.11poBefieHre M3MepeHH B YC/IOBUSIX TlepeceyeHHOM MeCTHOCTH.

28.Crioco6bl OpHEeHTHPOBaHMS HA MECTHOCTHY U TIPUBSI3Ka MeCTa MIPOMCILIECTBHS K OKPY Karolei
MEeCTHOCTH.

29.DuKcanys B3auMOPACIo0XKeHHsI 00BEKTOB U CJIe/IOB.

30.ITpupoga cBeta.

31.CseToBO 110TOK. OCBEIIIeHHOCTD.

32.3aK0HBI OCBEL|eHHOCTH.

33.51pKOCTb NCTOYHUKOB U OCBell[eHHbIX TOBEPXHOCTEM.

34.CBeTOBbIE U3MEPEHHS U U3MepUTe/IbHbIe TPUOOPHI.

35.TIpsiMonMHeiHOe pacpOCTpaHeHre CBeTa U CBETOBbIE TYUH.

36.3aK0HBI OTpaykeHHUs U MpesioMiieHus ceTa. [loHATHe fucnepcun.

37.UnTepdepentys ceeta. Audpakiys ceeTa.

38.TTonsspusanys cBeTa.

39.11Ber.

40.JTun3sl. ITpenomMiaeHye n300paXkeHUs B IMH3aX.

5.3.2 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpoO/bHBbIE BOMPOCHI) /[ OLEHKHU
chopmupoBanHocTa KomnereHnuu OIMK-9

—_

dopmyia muH3bL. [lelicTBUTeIbHOE M MHUMOE H300pakeHue.

[Tnockue u chepryeckre 3epKasa.

ITocTpoeHye n300pakeHNst B 3epKajax.

YBenuueHue npu u3o6pakeHUN 00bEKTOB B CheprUUeCcKUX 3epKasax U JIMH3ax.
[TpoeKIMIOHHBIE ONTHYECKHe TPUOOPHI.

doToanmnapar.

I'na3 kak onTuueckas cucrema. Jlymna.

Mukpockort.

Lo N R WD

Paspernaroirjasi criocoGHOCTD U yBeTMUYeHHe ONTHYeCKUX TIPHOOPOB.

10.TTorpeIHoCTH ONTUYECKHUX TTPUOOPOB.

11.PaznuuHble BUJBI MUKPOCKOTIOB, UCTIOTb3yeMble B CyeOHOM 3KcIepTu3e.

12.0OnTHueckast CBeTOBasi MUKPOCKOITHS U ee UCTIO/Ib30BaHUE /IS UCC/IeIOBAHUS 00BEKTOB CyZieOHOH
9KCTIepTU3bI.

13.JTroMuHecIIeHTHass MUKPOCKOTIHSL U ee MCII0/Ib30BaHHUe [/l UCCTIe/JOBaHUs 0OBEKTOB Cy/1e0HOM
9KCTIepPTU3bI.

14.DneKTpoHHasi MUKPOCKOITHS, ee BUJBl M MCII0/Ib30BaHKE ee /IS UCC/IeIOBaHuUsI 00BeKTOB CyZeOHOM

9KCTIepPTU3HI.



15.TToHATHE 5/1EKTPOMAarHUTHBIX BOJTH.

16./ICTOUYHVKY 3/1eKTPOMAarHUTHBIX BOJIH.

17.Crioco6bl1 vccieloBaHus 3/1IeEKTPOMAarHUTHBIX BOJTH Pa3/IMUHOMN [JTUHBL.

18.11Ikasna 371eKTpOMarHuTHBIX BOJIH.

19.BuarMasi 1 HeBUMMasl 30HBI LIKasbl 3JIEKTPOMarHUTHBIX BOMH. CBOMCTBA 3/1IeKTPOMarHUTHOTO
W3/Ty4eHusl B Pa3/TMUHBIX 00/1aCTSIX CrieKkTpa

20.YnpTpaduonieToBasi, ”HppakKpacHasi MUKPOCKOITHS U UCITO/Tb30BAHKE ee /IS UCC/IeIOBAaHUS 00BEKTOB
cyneOHOM 3KCIepTH3BI.

21.Jucnepcus U LBeT TeJl.

22.TloHsTHe crieKTpa. TUTIBI CIIEKTPOB, WCIIO/Ib3yeMbIX B Cy/1e0HOM KCIepTU3e.

23.Aucriepcust rokasaTeJisi IpesioM/IeHUsl pPa3/InYHbIX MaTepranoB. KoadduiiueHTs! norolieHus,
OTPa)KeHUs1 Y TIPOIyCKaHKs.

24.CrieKTpabHbIA COCTaB CBeTA pa3/IMUHBbIX UCTOUHMKOB. CIHeKTphI U CrieKTpasbHble 3aKOHOMEPHOCTH.

25.CrieKTpasbHble anmnaparsl.

26./leiicTBUSA CBETA Ha BemlecTBO. P0OT03/1eKTpUUecKu 3 deKT.

27.TToHsITHe ODMOIOTUYECKUX METO/IOB.

28.TIOMCK U U3BSTHE C/Ie[J0B OMOIOrUUECKOT0 MPOUCXOXKEHUS Ha MeCTe TTPOUCIIIECTBUS.

29.0cHoBbI ¥ Bo3MokHOCTH [JHK-aHam3a TkaHell U Bbifie/ieHUN yesioBeKa.

30.MoneKy/IsipHO-TeHeTUYeCKUi U/ieHTU(HUKALIMOHHBIN aHau3

31.[loHdATHe 3amaxa, MaxyuyuXx (3amaxoBbIX) ciefoB. V3bATHe 3aaxoBbIX C1e/[0B, TpaBU/a YIaKOBKU
3araxoHOCHTeTeH.

32.MeTo/ipl MCCeZI0BaHKsT OMOTOrMUeCKUX 0OBEKTOB.

33.MeTo/ 0/16(haKTOPHOTO aHa/M3a Maxydrx CIefloB UeloBeKa C MpUMeHeHreM COOaK-/1eTeKTOPOB.

34.TToHaTus CyOBEKT U 0OBEKT B UCC/IeZI0BAaHUH 3aTIaX0OBBIX CJIe/[OB Ue/IOBeKa C MPUMeHeHHeM CoDaK-
JleTEKTOPOB.

35.I1epuoanyeckuii 3akoH [I.11. MeHzeneeBa.

36.0cHoBHbIe TiocTynatel H. Bopa.

37.1loHsATHe BelecTBa, MOJIEKYJIbI, aTOMa, XUMUUECKOI0 371eMeHTa.

38.Crpoenue atoma. [ToHsATHe nOHOB. VIOHHAs ¥ KOBaJIeHTHas CBSA3U B MOJIEKY/Ie.

39.Ctpoenue Moneky. Teopus xumuueckoro ctpoenusi A.M. bytiepoga.

40.CrpykTypa BelecTBa. [eneHue 1o arperaTHOMy cocTosiHuio. Kpucraninyeckue v amopgHbie
BelllecTBa. BbICOKOMO/EKYJISIDHBIE COeTUHEHUS

41.MexaHn4ecKue CBOMCTBaA.

42.TemnoBble CBOMCTBA.

43.3neKTpuueckre CBOMCTBA.

44 .MarHuTHbIe CBOWCTBA.

5.3.3 TumnoBbie 3apaHusi (oueHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /1A OLEHKHU
copmupoBanHocTu KomnereHpuu OITK OC-10

1. PacTBOpBI, pacCTBOPUTE/IY, pACTBOPsieMble Bell[eCTBa.

2. TloHsiTHe XUMUUYECKUX MeTOZ0OB UCC/IeJOBaHUs], UX TIPUMeHeHHe TIPU UCC/IeJ0BaHUH O0beKTOB
CyZebOHOM SKCIepTH3bI.

MeTo/b1 pa3zesieHust ¥ KOHLIeHTPHPOBaHUSI.

MeTo/bl KaUeCTBEHHOIO XUMUUECKOr0 aHa/Iu3a.

MeTto/b! OTIpeiesieHHst KOJIMUeCTBEHHOTI'O COCTaBa CoeIMHEHNH

OcHoBHble (hU3HUYeCKUe BeJTMUNHEI.

[MonsiTre ¢hU3NUeCKUX METOZOB U UX KIacCU(UKaLISL.

Vcnionb3oBaHre GpU3NUeCKUX MeTOZOB TIPH SKCIIEPTHOM HCC/IeI0BaH1H.

INousiTHe du3MUecKOl BeMUKHBI «IVIOTHOCTb». MeTo/bl oIpefiesieHus! IJIOTHOCTH.

Lo NP AW

10.TTonsitre pr3nUeCKOM BETMUMHBI «Macca». MeTo/bl OTIpe/ie/IeHUsT MacChI.



11.TTonsiThe pU3NKO-XUMHUYECKMX METO/IOB aHa/l13a.

12.Knaccudukanys pusMKo-XUMUUeCKUX MeTOJ,0B aHa/Iu3a.

13.Vcnonb3oBanne GU3MKO-XMMHUUECKHUX MEeTO/OB TIPY 3KCIIePTHOM UCC/IeOBaHUM.

14.Knaccudukaiys 3/1eKTpOMeTPUUeCKHUX METO/IOB aHa/TH3a.

15.Knaccudukanus ¢poToMeTpuuecKux MeTo/I0B aHa/In3a.

16.AToMHO-a6CcOpOL{MOHHAs CIIEKTPOCKONHS U UCII0/Ib30BaHHe aTOMHO-abCcopOLIMOHHOM CIIEKTPOCKOINY B
cyzmebHOM 3KCriepTH3e.

17.ATOMHO-3MUCCHOHHAs CTIEKTPOCKOIIHS M UCII0J/Ib30BaHNE aTOMHO-3MHUCCUOHHOM CITEKTPOCKOTHU B
cynebHoOM 3KcriepTu3e.

18.PeHTreHOBCKHI aHa/TN3, UCTI0/Ib30BaHKe PEHTTeHOBCKOTO aHa/ln3a B CyieOHOM SKCrepTur3e.

19.Bujbl peHTreHOBCKOTO aHasiv3a.

20.Macc-creKTpoMeTpruYecKre MeTo bl aHa/Iu3a.

21.MorneKy/sSIpHbIi ClIeKTpaibHbIA aHany3. OCHOBHOM 3aKOH TOTJIOIIEeHHs CBeTa.

22.Cniektpockorus B Y® - ¥ BUZIMMOU 06/1acTh. JITFOMUHECTIeHTHBIN aHa/In3.

23.MlHdpakpacHasi CIEKTPOCKOIUS U CIIEKTPOCKOMHsI KOMOWHALMOHHOTO PacCeMBaHMSI.

24.PaayocreKTpOCKONYecKre MeTo/Ibl aHau3a.

25.T"a30Bast xpomarorpadusi UCTob30BaHKe ee B CyZeOHOM JKCIepTu3e.

26.2KugkoctHasi xpomaTorpadus ¥ UCII0/b30BaHUe ee B CyleOHOM sKcnepTH3e

27.IlonsiTre xpomartorpadum.

28.TonkocnoiHasi xpomarorpadusi.

29.TTonsTre copbrmu, fecopormy. Busl copbrpm.

Kputepuu onjeHnBaHus (0LleHOYHOE CpeACTBO - KOHTPO/IbHBbIE BOIIPOCHI)

OrjeHka KpuTtepuu orjeH1BaHuUs

Bce KoMIIeTeHI MM (YaCTH KOMITETEeHII#), Ha (hOPMUPOBaHKe KOTOPBIX HalpaB/ieHa

JWCLIATUTAHA, CPOPMUPOBAHBI HA YPOBHE HE HIKE «IIPEBOCXOJHO»

MPEBOCXO/HO > Chopmrp yP P ’
NPO/IEMOHCTPUPOBAHbI 3HAHUS, YMEHUS, BIQJIEHUS TI0 COOTBETCTBYIOILMM

KOMIIETEeHLIMAM Hd YPOBHE, BbIlIE IIpeAyCMOTPEHHOI'O HpOFpaMMOﬁ

Bce kommeTeH1[uM (4acTH KOMIIeTeHIU), Ha (hOpMHUPOBaHKe KOTOPLIX HarpaB/ieHa
OT/IMYHO JUCLIMIUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOT$ ObI
o/lHa KoMrieTeH1 sl cpopMHUpOBaHa Ha YPOBHE «OT/IUUHO»

Bce komnieTeHIMH (YacTH KOMIIeTeHLIMH), Ha OpMUPOBaHMe KOTOPBIX HarlpaB/ieHa
OueHb XOPOLLOo JUCLUITMHA, cHOPMUPOBaHBI Ha YPOBHE He HIKe «04YeHb XOPOIIO0», TPU 3TOM
X0T$1 OBl 0/JHa KOMITETEeHI[US CHOPMHUPOBAHA HA YPOBHE «OUEHb XOPOIIIO»

Bce kxomneTeH1[UM (4aCcTH KOMIIeTeHLUM), Ha (hOpMHpPOBaHKe KOTOPBIX HarpaB/ieHa
XOpOILIOo JUCLIMIUIMHA, COPMHPOBaHbI HAa YPOBHE He HIDKe «0UeHb XOPOILO», IIPU 3TOM
XOTs1 ObI O/JHAa KOMIIeTeHIMsI CHOPMHUPOBaHA Ha YPOBHE «OU€Hb XOPOIIIO»

Bce komrereHiuy (4acTv KOMITeTeHIIM), Ha pOpMHUPOBaHKe KOTOPLIX HallpaB/ieHa
IUCIUTTHHA, CHOPMUPOBAHBI Ha YPOBHE He HIKE «Y/IOBJIETBOPUTETLHO», TIPU
[IOBJIETBOPUTE/IEHO

Y P 3TOM XOTs1 OBl 0ZJHa KOMITIeTeHI[|si chOPMHUPOBaHa Ha YPOBHe

«y[lOBJIETBOPUTE/ILHO»

HEYyJOBJ/IETBOPUTE/ILHO Xorts OBl OJHa KOMIIeTeHIHA C('bOpMI/IpOBaHa Ha YPOBHE «HEY/IOBJ/IETBOPUTE/IBHO»,




OueHka Kpurtepuu oLieHUBaHUs

HU OfIHa U3 KOMIIeTeHLIMi He c(OPMHPOBaHa Ha yPOBHE «ILJIOXO»

TI7I0X0 XoTst ObI 0/THA KOMITETEHITUS CHOPMUPOBAHA Ha YPOBHE «ILJIOX0»

5.3.4 TunoBbie 3apaHusa (oneHOUHOe CpeAcTBO - KOHTpo/sIbHBbIE BONPOCHI) A/ OLIEHKH

chopmupoBaHHocTH KommnereHnuu OITK-7

1. Ilonstue Metona cyAeOHON SKCIIEPTH3BL.

Knaccudmukaiysi MeToz10B 10 cTereHy 00ILHOCTH U CyOopArHaLWH.
Knaccudmkanys o011jesKcriepTHBIX METO/OB.

Kpurepuy 3¢ ¢deKTHBHOCTH MeTO/ia SKCIIEPTHOTO MCC/IeJOBaHKSI.
Mertog, onucanus.

[Topsiok onMcaHust 00BEKTOB CyieOHOM 9KCIepTU3bI.

N ok WwWN

[MousTHs CTaHAAPTA, CTAaHAAPTU3aLMU U CepTU(HKALIMH, TTaCIOPTH3aLUX U TTOBEPKHU TEXHHUUeCKHX

CpeJICTB, UCI0JIb3YeMBIX B SKCIIePTHO-KPUMHHATUCTUUECKON JesITeTbHOCTH.

8. IlonsTre u3MepeHus: pU3NUECKOI BeJIMUMHBL. 3HaUeHHe U eUHUL|A U3MepeHus (pr3ryecKou
Be/IMUMHBI.

9. MexayHapoHas cuctema eguHUL u3mepenus (CH).

10.Knaccudukanys TUIOB U3MepeHUi.

11.KocBenHble u3Mepenusi. OnpeeneHue o0bema, IJIOTHOCTU TeJla.

12.Knaccudukanys MeToj0B H3MepeHUH.

13./3MepuTe/ibHBIE YCTPOUCTBA, UX KIaCCH(MUKAIIHS.

14.CTpyKTypHBIe 3/IeMeHThI CpeiCTB M3MepeHuid. [1Ikanbl.

15.MeTponornueckue XxapakTepuCTUKH CPeJICTB U3MEPeHUI.

16.13mMepenus B cy1e0HOI SKCIIepTH3e U H3MepUTe/ibHble TIPUOOPSLI, IIPUMeHsieMble B 9KCIIepTHON
MIpaKTHKe.

17.JIuHeliHble U3MepeHHUs.

18.MeTtposnoruyeckrie XapakTepUCTHKH CPe/iCTB U3MepeHUil.

19.Knacc TOYHOCTH CpefiCTB U3MEPEHUIA.

5.3.5 TunoBbie 3apaHus (oieHOUHOe CpeACcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH

copmupoBaHHocTu KomnereHnuu OITK-9

1. Twumbl norpemHocTelt M3MepeHUst GU3NUECKUX BEJIMUMH: CHCTEeMaTHUUeCcKe U ClyJaiiHble
IO PellHOCTH, IPOMaxH.

[ToHsiTHe abCOMOTHBIX, OTHOCUTE/IBHBIX ITOTPEITHOCTeH N3MepeHusl.

CucreMaTh4ecKye MOTPeLIHOCTH U WX KlacCUHUKALIS.

Crioco6bl yMeHbIIIeHHsI CUCTeMaTHUeCKHUX MO PEeLTHOCTeH.

CnyuaiiHble MTOTrpelHOCTH. BeposSTHOCTHOe onucaHue pe3y/IbTaToOB U MOTPeLHOCTeH.
JUcKpeTHbIe ¥ HellpephIBHbIe C/lyyaiiHble BeINUHHB.

MoMeHTHI CTyYaiiHbIX BEJIUYKH.

N~ WD

CpegHeapudMeTHUUeCKOTO 3HaYeHHsT U3MepsieMOU BeTMUMHbI, CpeiHeaprudMeTHUecKasi OInoKa,
Cpe/IHeKBa/IpaTUUHAs OIITMOKA U3MepeHus.

9. 3akoHBI pacrpe/iesieHus] C/TyYaiiHbIX MTOTPELHOCTeH.

10.0O11eHKa cny4aiHbIX TorpeltHocTei. JJoBepuTesibHast BEPOSTHOCTh U [JOBEPUTE/IbHBIM UHTepBasl.
11.06paboTKa pe3y/bTaToOB U3MEPEHUS.

12.EAUHCTBO M3MepeHuH.



13.IToBepkKa cpe/iCTB U3MepeHuH.
14.KanubpoBKa cpe/iCTB U3MepeHH.

5.3.6 TumnoBbie 3apaHusA (oneHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHyuu OITK OC-10

1. TloneBast KpUMHHA/IMCTUKA KaK pa3/iesl KpUMHUHAIUCTUKH, ee COCTaBJIsIoLLIHe.
TexHuuUecKue CpeiCTBa //isi pAOOTHI B «T10JIEBBIX» YCJIOBUSIX.

PaboThI CO cielaMu B «I10JIEBBIX YCIOBHUSIX».

ITpoBe/ieHNe U3MEPEHUI B «ITOJIEBBIX YCJIOBUSIX».

OpueHTHPOBaHKE U TIPUBSI3Ka K MECTHOCTH.

OpueHTHpOBaHUe 10 HABUTATODY .

PaborTa B MOJISIpHOM CHCTeMe KOOp/IMHAT.

N ok WwWN

Kputepuu onjeHuBaHus (oLieHOUHOe cpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

OueHka Kpurepuu orjeHuBaHus

Bce komneTeHIMY (4acTH KOMIIeTeHIMH), Ha (hOpMUpPOBaHHe KOTOPBIX HarlpaB/ieHa JUCLUTIIMHA,
chopMUPOBaHBI HAa YPOBHE He HIDKe «IIPEeBOCXO/[HO», IPO/IEMOHCTPUPOBAHbI 3HAHHS, YMEHWUS,
BJIa/IeHUsI TI0 COOTBETCTBYIOIMM KOMIIeTEHLISIM Ha YPOBHE, BhILIIe MTPeyCMOTPEHHOTO
riporpammoit Bce komreTeHI[uM (4acTy KOMIIeTeHI[Ui), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
MUCIUITHHA, CHOPMUPOBAHBI Ha YPOBHE He HIKE «OTIMUHO», TIPH 3TOM XOTs ObI OZIHA
KoMIieTeHLIMs1 chopMUpOBaHa Ha YPOBHe «OTJIMYHO» Bce KoMmeTeHLMHU (YaCTh KOMIIETeHL[it), Ha
3auTeHo  (hOpMHUPOBaHKeE KOTOPBIX HallpaB/eHa AUCIIUTUINHA, C(OPMUPOBAHbI Ha YPOBHE He HIDKEe «0UeHb
XODOILIO», TIPA 3TOM XOTsI OBl 0ZIHa KOMITeTeHL[|si chOPMHUPOBaHa Ha YPOBHe « OueHb X0po1o» Bce
KOMITeTeHLIMHY (YaCTh KOMIIeTeHI1H), Ha (poOpMUPOBaHUe KOTOPBIX HallpaB/ieHa JUCLIUILINHA,
copMHpOBaHbI Ha YPOBHE He HIKE «XOPOIIO», ITPY 3TOM XOTsI ObI 0/JHa KOMIIETeHL[HsI
chopMupoOBaHa Ha YpOBHe «XO0po1110» Bce KoMreTeHI MM (4acTH KOMITeTeHIUT), Ha (hopMUpOBaHue
KOTODBIX HarpaB/ieHa JUCLUIUIMHA, CHOPMUPOBaHBI HA YPOBHE He HIDKe «Y/I0B/IETBOPUTEIEHO»,
TIPY 3TOM XOTsI OBl OZIHa KOMITEeTeHL|sI ChOPMUPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTETLHO

Xots 661 0fHa KOMITeTeHLUsI CHOPMHUPOBaHa Ha YPOBHE «HeY/[0BJIeTBOPUTEIHHO», HA O/JHA U3

He o

KOMITeTeHLIMI He c)OPMUPOBaHA Ha YPOBHE «TJI0X0» XOTs Obl 0/fHa KOMIIeTeHLIMsI CPOPMUPOBaHa
3daUTeHO

Ha YPOBHE «IIJIOX0»
5.3.7 TunoBble 3ajaHusa (oLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /JIA OLIEHKHU

copmupoBanHocTu KomneTeHu OTTK-7

1. [TocTtpoenue n300pa’keHus1 B TVIOCKOM 3epKaiie

2. ITocTpoenye n306paxeHnst 00beKTa C MOMOILBIO JIMH3: PAaCCTOSIHUE OT TpeAMeTa [0 TMH3bI Oosblie 2F.
3. [TocTpoenue n3o0paskeHrsi 06BbEeKTa C TTOMOLIBIO JIMH3: PACCTOSIHUE OT MpeJMeTa /10 TUH3bI paBHO 2F.
4. [TocTtpoenne n3o0pakeHs1 00BEKTa C TTOMOILIIBIO JIMH3: PACCTOSIHUE OT MpeAMeTa /10 TMH3bI paBHO 2F.
5. [TocTpoenue n3obpaskeHrsi 00bEKTa C MTOMOLLIBIO JIMH3: PACCTOSIHUE OT NpeiMeTa /10 1H3bI Oosblie F,

HO MeHbIe 2F.



6. ITocTpoenue n3obpaskeHrsi 00bEKTa C ITOMOLIBIO JIMH3: PACCTOSIHUE OT MpeJMeTa /10 JTMH3bI paBHoO F.
7. IMocTpoeHue n300paXkeHUst 00bEKTA C TIOMOIIIBIO JIMH3: PACCTOSTHUE OT MpeMeTa /10 JIMH3bI MeHbile F.

8. ITpoBesin W3MepeHHte IeKTPUUECKOT0 HarpsDKeHUs PUbopoM, UMelNuM Iikany B 1 B u kimacc
TouHOCTH Tiprbopa 2.5. TTonyunmu pe3yabtaT 0.5 B. PaccuuraiiTe MorpemHocTs N3MepeHH.

9.  OO6paboTaiiTe pe3yabTaThI C/IeIYIOLIUX U3MepeHuid Beca o0bekTa: 20, 21, 19, 18, 20, 22. Koaddurment
Cterogenta npu P=0,95 cocrasnsier 2,571.

10. TIpoBoawM U3MepeHUs JJTUHBI MeTalinueckoro 6pycka. Beiio cienano 10 W3MepeHuid U MoTyueHbl
cnepyroiye 3HadeHus: 10 mm, 11 MM, 12 mm, 13 MM, 10 mm, 10 MM, 11 mm, 10 MM, 10 mm, 11 MM. TpebyeTcs
HaWTH cpe/iHee 3HAUeHHe W3MepsieMOU BeTMUMHBI ([I/TMHBI OpYyCKa) U ero morpermHocTs. KoaddurmenT
Crterogenra - 2,262.

11. TloctpoeHue n300pakeHHUsI 0ObEKTA C TIOMOIIBIO JIMH3: PACCTOSIHUAE OT TIpeaMeTa Zio 00bekTa 6oibiie F,
HO MeHbIe 2F.

12. Hatigure ¢hoKyCHOe pacCTOSTHUE TUIOCKOBBITYK/IOHN JIWH3BI, /1T KOTOPOU paZinyC KPUBU3HBI ChepruecKoi
noBepxHocTH paBeH 40 cm. [TokazaTenb npesioM/ieHUs CTeK/ia paBeH 1,6.

13. TIlokasare/b Ipe/iOMJ/IeHUsI CTeK/Ia OTHOCUTE/IBHO BO/ZbI PaBeH 1,2; rokasaTesib [1peIoM/IeHus T/IMLepUuHa
OTHOCUTENBHO BO/IbI paBeH 1,1. HalijuTe roka3saTesib pesioM/eHHsl CTeK/1a OTHOCUTEeNBbHO TIULiepUHa.

5.3.8 TumnoBbie 3afaHusa (oLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /I OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-9

1. IIpofeMOHCTpUPYITE METO/[bI TPUBSI3KA K MECTHOCTH.
2. TIpogemMoHCTpPUPYITe METO/bI M3MePEeHH Ha TiepeceueHHOM MeCTHOCTH
3. KakoBa sipkocTb moBepxXHOCTH, K03 duLiieHT oTpaxkeHust KOTopoi paseH 0,9, ecu ee OCBeIlleHHOCTb

pasHa 100000 sik?

4. OmnpepfienuTe 0CBeLEHHOCTh CepeAUHbl U Kpasi KPYIJIOro CTOJa, JUaMeTp KOTOpOro paBeH 3 M, eC/iu
OCBell|eHHe CO3/laeTCs IaMITOW, BUCALLIeN Ha BEICOTe 2 M HaJ| cepeIMHOM cTosa. Cuila cBeta j1aMIibl pasHa 200

K.

5. Ha ymct 6enoit 6ymarwy, mioiazib Kotroporo paBHa 500 cM2, maziaet cBeToBou notok 1000 M.
KoadduimenT orpakenust Oymaru paBeH 0,68. Onpesie/iute 0CBeIleHHOCTb U IPKOCTh 3TOTO JIUCTA.

6. Cuna cBeTa 3TasloOHHOM JIaMITbI paBHa 25 K/Jj. PaccTosiHYe OT 3Ta/loHHOM JlaMIIbl 10 9KpaHa oToMeTpa
TIPY OJJUHAKOBOM SIDKOCTH T0JIel CpaBHEHUS paBHO 15 cM. PaccTosiHMe OT UCTIBITYyeMOM JIaMITbl 10 SKpaHa
paBHO 45 cM. HalijuTe culy cBeTa UCTIBITYeMOU JIaMITbl.

7. IToka3aTesb npesioM/eHHs CTeK/Ia OTHOCUTEIBHO BOAbI paBeH 1,182; mokasaresib peyioMIeH s
TJIULiepMHa OTHOCUTENBHO BoAbI paBeH 1,105. HaiiguTe rokasarte/ib mpesioM/IeHUsl CTeK/1a OTHOCUTEebHO
[JIALIepYHa.

8.  TloctpoenHue n3obpakeHus: B CheprHuecKOM 3epKase: 00BeKT pacIiosiokeH Mexky (OKycoM U
OTNTUYECKOM LIEHTPOM.



9.  TlocTpoeHue u3obpaxxkeHus: B CheprUueCcKOM 3epKasie: 00BEeKT pacrioyioKeH MeXKAy (OKyCOM U 3epKajioM.

10. TTocTpoenue n3obpakeHus B chepruecKOM 3epKasie: TOUeUHbIH NCTOUHHUK PACTIO/IOXKeH B ONITHUECKOM
LeHTpe, MeXXAY (POKYyCOM U ONMTUYECKOM LIEHTPOM, MeXy (POKYCOM M 3epPKaJioM.

11. Haiigurte cMellleHHe j1y4a IIPYU NIPOXOKJEHUU €ro uepe3 IJI0CKOIapasi/iebHY0 [JIACTUHKY U3 CTeK/a C
ToKasaTesieM NpeioM/IeHHs], paBHBIM 1,55, ec/iv yros najeHus paseH 45°, a TOMIMHA [JIACTUHKY paBHa 1 CM.

12. Yemy paBeH yroJ najZieHus jyya, eCjid Jiyd NMafatoyui v Ty4d OTpakKeHHbIN 00pa3yroT yroa 90°7?

13. Hatigure dhoKycHOe pacCcTOsiHUE TIIIOCKOBBITYK/IOM JIUH3BI, /11 KOTOPOU paZiyc KpUBU3HBI chepruecKkoit
noBepxHocTH paBeH 80 cm. ITokaszaTens npesioMyieHHs CTeKJia paBeH 1,6.

14. BorHyTtoe 3epkano uMmeet paguyc 40 cm. TIpeamet pacnosioxxeH Ha paccTtosiHur 30 CM OT 3epkKasna.
HaiimuTe nonoxxeHue n300pakeHus: ¥ yBesiMueHue 3epkana. IToctporite n3obpaxeHue.

15. OmnTrueckas Cuia MUH3bI paBHa 2 anTp. Hatiaure ee GpokycHoe paccTosiHUeE.

16. HapucyiiTe oNTUYECKYH0 CXeMy IPSIMOTO MUKPOCKOIIA [IPOXO/SILero cBeTa.

5.3.9 TunoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpakTH4yeckoe 3ajaHue) AJA OLIEHKH
copmupoBanHocTu KomnereHyuu OITK OC-10

1. Omnuiumre, Kak BRITIAAUT Oefast, KpacHasl, >KejTasi, 3e/ieHasi U CUHsIs Oymara, OCBellleHHast XKeJThIM
CBETOM HaTpHEeBOIO IJIaMeHU.

2. Hapwucyiite onTHUYECKYIO CXeMy MUKDOCKOTIa TIpH Hab/iroieHu 00beKTa B mazaroieM (0TpakKeHHOM)
cBeTe.
3. TIpoBenu u3MepeHHe EKTPUUECKOTO HarpshKeHUs MpUOopoM, MeroIuM Ikany B 10 B u knacc

TouHOCTH Tipubopa 2,0. TTonyunu pe3ynbtaT 2,5 B. PaccumnratiTe MorpemHoCcTs U3MePeHHM.

4, ®PoKyCHOe pacCTosiHhe ONTUUecKor cucteMbl 30 CM; r/IaBHbIE TIJIOCKOCTHA HAaXOASATCS Ha paccTosiHuu 10
CM ofiHa oT Apyrou. [TocTpoiiTe B 3TOM crcTeMe M300paXkKeHUs TpeIMeTa, Paciio/IoXKeHHOTO OT TepejHei
TJIaBHOH MJIOCKOCTH Ha paccTostHusX: a) 20 cM; 6) 50 cm; B) 80 cm. B Kaxkj0M cyTyuae Hak[uTe TUHEHHOE U
YIJI0BOE YBeIUUeHUsl.

5. OrnpenenuTe OCBELEHHOCTb, JaBaeMy0 IIPOKEKTOPOM, 3epKajio KOTOPOro UMeeT AuaMmeTtp 2 M, a Ayra
TPOXKeKTopa uMeeT SIpKoCcTh 8-108 ki/M2 Ha paccTosTHUM 5 KM MpH Ko3hdui[ieHTe TpO3pauHOCTH BO3ZAyXa

0,95.

Kpurtepuu oneHnBaHus (onjeHoUHOe cpejcTBO - IIpakTHUecKoe 3aaHue)

OneHka Kpurepuu orjeHuBaHUs

TIPEBOCXOHO Bce komrereHiuy (4acTv KOMITeTeHIIM), Ha pOpMHUPOBaHKe KOTOPLIX HallpaB/ieHa
MUCIUTTHHA, CHOPMUPOBAHBI Ha YPOBHE He HIKe «IIPeBOCXO/IHOY,
MPO/IEMOHCTPUPOBAHBI 3HAHWS, YMEHUsI, BIafieHus 110 COOTBETCTBYIOIIM




OrjeHKa

Kpurepuru orjeHUBaHUS

KOMIIeTeHLIMSIM Ha YPOBHe, BhILle TIpeZlyCMOTPEHHOT0 ITPOrpaMMoi

OT/IMYHO

Bce xomnieTeHL[UM (4aCTH KOMIIeTeHIUI), Ha GOpPMHPOBaHNe KOTOPBIX HarpaB/ieHa
JVCLITITAHA, C)OPMUPOBAHBI Ha YPOBHE He HIDKE «OT/IMUHO», TP 3TOM XOTsI ObI
0/lHa KOMITeTeHLUs1 CHOpPMHUPOBaHA Ha YPOBHE «OTIMYHO»

OYEeHb XOPOLIO

Bce xommneTeH1[uM (4acTH KOMIIeTeHIUM), Ha (hopMHUpOBaHKe KOTOPBIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAaHbI HAa YPOBHE He HIDKE «0UeHb XOPOILO», TIPU 3TOM
XOTs1 Obl 0/JHa KOMIIeTeH1Usl cpopMHUpOBaHa Ha YPOBHE «0UeHb XOPOLIO»

XOpOILO

Bce komneTeHIMM (YacTH KOMIIeTeHLMH), Ha OpMUpPOBaHMe KOTOPBIX HarlpaB/jieHa
JUCLIMTUIMHA, COPMHPOBAHBI HAa YPOBHE HE HIDKE «XOPOILO», TIPU ITOM XOTs Obl
0JiHa KoMIleTeHL{us1 c(QOpMHPOBaHa Ha YPOBHE «XOPOLIO»

yZI0B/IETBOPUTE/ILHO

Bce komnieTeHIMM (YacTH KOMIIeTeHLIMH), Ha YOpMUpPOBaHMe KOTOPLIX HarlpaB/ieHa
JMCLIMIVIMHA, CPOPMUPOBAHbI HA YDOBHE He HIDKE «Yy/I0B/IETBOPUTE/IBLHO», [IPU
3TOM XOTs1 OBl O/IHa KOMITeTeHLIMs1 ChOPMHUPOBaHa Ha YPOBHe
«yJIOBJIETBOPUTE/IEHO»

Hey/IOB/IETBOPUTETBHO

Xots 661 0/fHa KOMITeTeHLMsI ChOPMUPOBaHa Ha YPOBHE «HEY/I0BJIETBOPUTETHHOY,
HUY OJjHa U3 KOMIeTeHLIUH He c(hopMHUpOBaHa Ha YPOBHE «IIJIOX0»

I1JI0OXO

Xots 661 0/fHa KOMIIeTeHL[UsI CHOPMHUPOBaHa Ha YPOBHE «IIOX0»

[TpuMepHbIii TiepeyeHb TeM OIleHOUHOro cpeAcTBa — KypcoBasi paboTa:

OIIK-7

1. ITpoBefjeHe TMHEHHBIX M3MEPEHUI MTPY TIPOM3BO/CTBE CyAeOHOM SKCIIepPTH3BI.

2. VI3mepeHue 00bEKTOB OA/UTUCTUUYECKON SKCIIEPTH3HI.

3. OpueHTHpOBaHNe ¥ U3MepeHHs Ha MeCTHOCTH NPY NIPOBeJeHUH CJIe/ICTBEHHBIX Jlel-CTBUU.
4. CpeficTBa ¥ METO/IbI pabOTHI B «TIOJIEBBIX» YCIOBUSIX.

OIIK-9

5. ITouck u u3bsTHE CIe0B OMOIOTUYECKOTO TIPOUCXOXKIEHHS.

6. Vicrionb3oBaHre 00beKTOB KPUMUHATMCTUYECKOM SKCTIEPTHU3BI C TIOMOLL[BEO JTYTI.

7. MUKpOCKOTNIMYeCKre UCC/IeloBaHMsI MOP(HOJIOTUH LITPUXOB KpacHTe el UIIYIIHUX IPUOOPOB.
8. MuKpockonuyeckue UCC/aeloBaHus BOJIOC YeoBeKa U YKUBOTHBIX.

9. MuKpocKonruyeckue UCC/ief0BaHUsI CTPYKTYPbI TKaHeM.

10. MuKpoCKonryecKue UCC/Ie0BaHNsl HUTEU pa3/TMuHON PUPO/bI.

11. MuKpockomnuuecKre UCCeJOBaHuUs TPaCCONIOTHYeCKUX 00beKTOB.

12. MuKpoCKoIuecKre UCC/iefloBaHus B Cy1eOHOM KCTiepTu3e.

13. ViccneoBanye KpacyTe el MUIIYIIKMX IPUOOPOB CHeKTPaJIbHbIMKA MeTOJaMH.

14. ViccnepgoBanre 10KyMeHTOB B Y@ u UK-nyuax.

15. Vcniosib30Banure hoTOMETpUH B Cy1e0HOM KCTIepTH3e.

16. OnpefiesieHue 3/1eMEHTHOTO COCTaBa 00bEKTOB KPUMUHAIMCTUUECKUX SKCIIEPTHU3 METO/I0M




PEeHTIreHOCIIeKTPa/IbHOI'O aHajIu3a.

17. OnipefeneHye 3/1eMeHTHOTO COCTaBa PAa3/IMYHbIX YUaCTKOB [IEHEKHBIX KYITHOD METOZ0M
PEeHTIreHOCIIeKTPa/IbHOIO aHaju3a.

18. Vicnosib30BaHMe MeXaHUYeCKUX, TEM/IOBBIX, 3/IEKTPUUECKUX U 37IEKTPOMarHUTHBIX CBOMCTB
BelLleCTB [1pY NIPOBeleHNU KPUMUHATUCTUUECKUX 3KCIIePTHU3.

19. UccnenoBaHue MaTepUasioB MKMCbMa METOJ0OM TOHKOC/IOMHOW XpoMaTtorpaguu.

20. UccnenoBanue 00 €KTOB KDUMUHATMCTUUYECKUX SKCIIEPTH3 METOAOM ra30Boi XpoMaTorpadhum.
21. XyvMHUuecKre MeTO/Ibl UCC/le[JOBaHuUsI B KPUMUHA/IMCTUUECKOW IKCIepTu3e.

Kpurtepuu oueHnBanus (oneHoUYHoe cpe/icTBO - KypcoBas pa6oTa)

OneHka Kpurepuu orjeHuBaHUs

Bce komrereHiuy (4acTv KOMITeTeHIIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
MUCIUTTHHA, CHOPMUPOBAHBI Ha YPOBHE He HIKe «IIPeBOCXO/IHOY,
TPEeBOCXOJHO

P MPO/IEMOHCTPUPOBAHBI 3HAHWS, YMEHUsI, BIafieHus 110 COOTBETCTBYIOIINM

KOMIIeTEHLIMSIM Ha YPOBHe, BhbILlle IIpelyCMOTPEHHOT0 ITPOrpaMMoi

Bce kxomneTeH1[UM (4acTH KOMIIeTeHLUI), Ha (hOpMHpPOBaHKe KOTOPBIX HarpaBjieHa
OT/IMYHO JVCLIUTIIMHA, COPMUPOBAHBI HA YPOBHE He HIDKE «OT/IMUHO», TP 3TOM XOTsI ObI
0JlHa KOMITeTeHLUs1 CHOPMHUPOBaHA Ha YPOBHE «OTIMNUHO»

Bce komrereHiuy (4acTv KOMITeTeHIIU), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
OueHb XOPOLI0 IUCIUTTHHA, C(HOPMUPOBAHBI Ha YPOBHE He HIDKE «OUeHb XOPOIIIO», TIPU 3TOM
x0Ts1 OBbI 0JJHa KOMITeTeHI[1s1 CHOPMHUPOBaHa HAa YPOBHE «OUYeHb XOPOLIO»

Bce xommeTeHI1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPHLIX HarpaBjieHa
XOpOLLO JUCLMIUTMHA, c(OPMUPOBaHbI Ha YPOBHE He HIDKe «O04YeHb XOPOII0», TPU 3TOM
X0Ts ObI 0ZJHa KOMIIeTeHIMsI ChOpMHUPOBaHa Ha YPOBHE «0UeHb XOPOLIIO»

Bce komnieTeHIUM (YacTH KOMIIeTeHLMH), Ha YOpMUPOBaHMe KOTOPBIX HarlpaB/ieHa
JUCLIMIUIMHA, CQOPMHPOBAHbI HA YDOBHE He HIDKE «Y/|0BJIETBOPUTE/ILHO», [IPU
[|OBJIETBOPUTE/ILHO
Y P 3TOM XOTs1 OBl O/IHa KOMITeTeHLIMs1 ChOPMHUPOBaHa Ha YPOBHe

«yIOBJIETBOPUTE/TEHO»

Xots Obl 0fHa KOMIIeTeHLHsl CHOPMUPOBAaHA Ha YPOBHE «HEY/IOBIETBOPUTEILHO»
HEY/IOB/IETBOPUTETLHO N popmHp P Y P ’
HU O/[HA U3 KOMIIETeHIUI He CHOPMUPOBAHA HA YPOBHE «TLJIOX0»

T1710X0 Xots 661 0/fHa KOMIIeTeHLUsI CHOPMHUPOBaHa Ha YPOBHE «IJIOX0»

6. YueOHO-MeTOANUECKOEe U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. Endumor Banepuit iBaHoBuu. OCHOBHI 00111eii XuMuu : Y uebHoe rmocobue / MOCKOBCKUA
MOIMTEXHUUECKUM YHHUBEpPCUTET. - 2-e u3[l. - MockBa : OOO "HayuHo-usgatensckuii LieHTp MUHDPA-
M", 2015. - 256 c. - BO - bakanaBpuar. - ISBN 978-5-16-010066-1. - ISBN 978-5-16-101776-0.,



https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=610275&idb=0.
2. MouceeBa TaTbsiHa @efjopoBHa. EcTecTBeHHO-HayuHble METO/bI Cy1e0HO-IKCTIEPTHBIX
HccieloBaHUi : YuebHoe rocobue / Poccuiickuii rocyiapCTBeHHbIM YHUBEPCUTET MPaBoOCyJusi. - MocKBa

: Poccuiickuii rocyZiapCTBeHHbIN yHHUBepcuTeT TipaBocyaus, 2015. - 196 c. - BO - bakanaBpuart. - ISBN
978-5-93916-460-3., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=616375&idb=0.

[ononHuTebHas TUTEpaTypa:

1. ABepbsiHOBa TatbsiHa ButanbeBHa. CyebHas skcriepTr3sa : Kypc obirei Teopun; YuebHoe nmocobue /
Poccuiickuii rocyiapCcTBeHHbIM yHUBEpCUTET npaBocyus. - Mocksa : OOO "HOpuzanueckoe
u3gatenbctBo Hopma', 2014. - 480 c. - [JonosHUTe/IbHOE TTpodeccroHanibHoe obpa3oBaHue. - ISBN 978-
5-91768-013-2. - ISBN 978-5-16-100854-6. - ISBN 978-5-16-005521-3.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=620521&idb=0.

2. BunorpazsoBa Haranus VMiBaHoBHa. EcTecTBeHHOHayuYHble MeTO/[bI Cy1eOHO-9KCTIePTHBIX
WCCaeloBaHUM : Kypc JieKiui. - M. : [lut-M, 2013. - 416 c. - ISBN 978-5-93004-383-9 : 550.55., 18 3Kk3.
3. [ly6oBoii Hukomaii [iImutpreBrnd. OCHOBBI METPOJIOTMH, CTaHAAPTU3aI[UM U cepTUdUKaIH : YuebHoe
rocobue. - Mockga : M3parenbckuit Jom "@OPYM", 2014. - 256 c. - CpeHee npodeccroHambHOe
obpa3oBanue. - ISBN 978-5-8199-0338-4. - ISBN 978-5-16-100817-1. - ISBN 978-5-16-003172-9.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=603304&idb=0.

4. 'epacumora Enena BopucoBHa. MeTposiorus, cTaHapTU3anus 1 cepTrudukaius : YueOHoe nocobue /
duHaHCOBbIN yHUBepcuTeT npy [IpaButenbcTBe Poccuiickoli ®epepaiiviv; PUHAHCOBBIN YHUBEPCUTET
nipu [IpaButensctBe Poccurickor ®@enepanyu. - 2-e u3g. - Mocksa : 3parenscteo "®@OPYM", 2015. -
224 c. - Cpegnee npogeccruoHansHoe obpa3oBanue. - ISBN 978-5-00091-014-6. - ISBN 978-5-16-
010554-3., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=595196&idb=0.

5. XKebentsieB Anekcanzp Vnbuy. AHanmuTHueckast XuMust. XpoMaTorpadriyeckye MeTO/IbI aHa/IM3a :
YuebHoe mocobue. - Mocksa : OOO "HayuHo-u3garensckuii eHTp MHOPA-M", 2013. - 206 c. - BO -
bakanaspuart. - ISBN 978-5-16-006615-8. - ISBN 978-985-475-553-3.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=607471&idb=0.

6. Ocunos ['enHaguit BacunbeBuu. MaTeMaTrhueckrie MeTO/bl B COBPEMEHHBIX COLIMa/IbHBIX HayKaXx :
YuebHoe rocobue. - Mocksa : OO0 "HOpuanueckoe uszgarenbctso Hopma', 2014. - 384 c. - BO -
bakanaspuart. - ISBN 978-5-91768-470-3. - ISBN 978-5-16-100861-4. - ISBN 978-5-16-009598-1.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=595258&idb=0.

7. Poccunckas Enena PadavnoBHa. HayuHo-TexHrueckoe obecrieueHre yueOHBIX 9KCIIePTHO-
KPUMMHAIUCTHUeCKUX JabopaTtopuii : [IpakTrueckoe rocobrie / MoCKOBCKUM TOCYZapCTBeHHBIN
ropuanueckni yHuBepcuteT uM. O.E. KyTtaguna. - Mocksa : OOO "HOpuanueckoe u3faTenbCTBO
Hopma", 2015. - 160 c. - AATIO - nosblienne kBanvupukarmu. - ISBN 978-5-91768-617-2. - ISBN 978-5-
16-102950-3. - ISBN 978-5-16-010934-3., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=603301&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM IVCIATIIAHBI):

[TporpammHoOe ob6ecrieueHure U IHTepHET-pECYPCHI:
JIuiieH3MOHHOE MporpaMMHoe obecrieueHue:

. ITO «Windows 7 Pro SP1»

. I1O «Windows XP Pro SP3»

. I1O «MS Office Pro 2007»



. ITO «Office Standard 2016 MAK HYRRK-6NMM3-MG2H8-GJ7V9-8QKY2 MAK 0/50»
. 1O «Kasperskyendpointsecurity»

WHTepHeT-pecypchi:

1. CripaBouHast ipaBoBasi cucteMa «I'apaHT» www.garant.ru

CnpaBoyuHasi mpaBoBas cuctema «KoHcynbTanTITroc»: www.consultant.ru
OnekTpoHHO-0MOMMOTeuUHast cucteMa M3parenbcTBa «JlaHb»: http://e.lanbook.com .
OneKTpOHHO-0MO/MMoTeUHast cUcTeMa «Znanium» http://www.znanium.com/
OnekTpoHHO-0Mb/MoTeuHas crcteMa «HOpaiiT»: http://biblio-online.ru

oA wWN

OnekTpoHHO-0MbMMOTeuUHast cucteMa «KoHCynbTaHT cTygeHTa» http://www.studentlibrary.ru/

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayfUTOpWU [/ TIPOBeJieHHsl y4eOHbIX 3aHATHH, MpPeAyCMOTPeHHBIX 00Opa3oBaTenbHON
MPOrpaMMO#, OCHalljeHbl MYJbTUMeAUNHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpeicTBaMU 00ydeHMs, KOMITbIOTepaMH, CIeljMali3MpOBaHHBIM 000py/j0OBaHUEM: - CpeJCTBaMH
MYJIbTUME/HA;

- KOMIIbIOTEPOM;
- MUKDPOCKOTIOM;
- aBTOMaTU3UPOBAHHOE pabouee MeCTO 3KCIIepTa;
- MUKPOCKOITbI MCII;
- BeChI aHaTMTUYeCcKre (9/1eKTPOHHBIE);
- 9KCTIepTHBIN yeMo/laH;
- y/bTparo/eTOBbIN OCBeTUTEJIb;
- TyTIBI;
- Habop JIVH3BI;
- Habop 3epKar;
- LITaHT €HLIUPKYJIY;
- MUKDOMETPHI;
- apeoMeTpbl;
- IITaTUBHI;
- OropeTku(25Mm);
- pH-Mmetp;
- pedpakTomeTp;
- CHeKTpo(OTOMeTp;
- CIUPTOBKA;
- KaMepbl JJist xpomarorpaduu;
MTUTEeTKU.

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 0OYYarolMXCsl OCHAI[eHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/IeKTPOHHYIO
MHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpely.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
noroToBKY/crierabHOCTH 40.05.03 - CynebHas sKcriepTu3a.

Agstop(bi): [llapoB BukTop BaHOBUUY, JOKTOD FOPUANYECKUX HayK, rpodeccop.

Perjensent(s1): Tumuenko Bnagjumup AnekcanzipoBuy, ZOKTOP IOPUAMUECKUX HAYK
Jlymmn EBrenuit AnekcaHJpoBrY, KaHAW/AT IOPUANUECKUX HayK.



3aBepyromumii Kadenpoii: FOMatoB Bacunuii AnekceeBrd, KaHAWAAT IOPUIAYECKUX HaYK.

ITporpamma of00peHa Ha 3acelaHUH MEeTOIUUeCKOM Komuccuu ot 25.11.2024, mpotokon Ne 5.
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