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MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
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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,

2026 rog Havasa rmoAroToOBKU



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 »
9KCIIepPTH3bI

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.

Pa3gen 9. VIHdopmalMoHHbIe TEXHOJIOTMH U UCKYCCTBEHHbI UHTE/IEKT B 0 0

TIPOU3BOACTBE Cy/eOHBIX IKCIIePTH3

Artrecrarust 72

KCP 6 6

Wroro 360 64 112 182 106

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTAHBI

Paspen 1. Ob11ast XxapakTeprUCTHKa METO/[0B U CPe/ICTB SKCIIePTHOr0 UCC/Ie0BaHUs C/1efl0B NPECTYIIeHUs U
JPYTHX MaTepHabHbIX 00BHEKTOB

1.1. OmnipeenieHre OHATHIA «METO/[» M «CPEACTBA», UCIO/Ib3yeMbIe B SKCIIEPTHBIX UC-CIe0BAHUSIX,
TpeboBaHus, MpebsiBseMble K HUM. Krnaccudukarys meToioB cye6HbIX 9KC-riepT3. O61jasi XapakTeprcTHKa
METOZO0B UCCIeZ0BaHUsE MOPQOIOTHH BellleCTB U MaTepUasioB, COCTaBa Bell|eCTB U MaTepUasioB, CTPYKTYPbI
BellleCTB U MaTepranoB. OCHOBHBIE 1ie/Id UCII0/Ib-30BaHUsI TEXHUKO-KPUMUHAIUCTUUECKUX CPe/ICTB U MEeTO/0B.

Pa3gen 2. HayuHble 0CHOBBI METPOJIOTUH, UCTIOB3yeMOl B Cy1e0HOM JKCIepTr3e

2.1. OcHOBHBIE TIOHATUSI METPOJIOTUU. BUIBI, TUTTBI ¥ METOZBI U3MepPeHuit

OripeziesieHrie METPOJIOTHH, UCIIOTb30BAHMUE ee TIOI0’KeHHH B KpUMUHATCTHKE U CyZie0-HOM IKCrepTuse.
[NonsTus crangapTa, CTaHAApTH3aLMK U cepTU(dUKALUK, TTaCTIOPTU3aLMU U TIOBEPKU TeXHUUeCKHUX CPeJICTB,
WCTIO0/b3YyeMbIX B 9KCIIEPTHO-KPHMHUHAIUCTUUECKOH JesiTeTbHOCTH. [IoHATHE n3MepeHus (pr3rdecKou
Be/IMUMHBL. 3HaUeHHe U eJUHULIA U3MepeHus (r3nueckol BeTMUMHbL. MeXXayHapoiHasi cucTeMa eJHUL]
n3mepenust (CU). EauHULIBI OCHOBHBIX BesTMUMH cucTembl CU.

Krnaccudmukanys TUIOB n3MepeHu. PaBHOTOUHOe 1 HEPaBHOTOUHOE U3MepeHHte, 0JHO-KpaTHoe U
MHOTOKpaTHOe, CTaThYecKoe U JUHaMUuecKoe, TIpsiMoe U KocBeHHoe. MeTo/bl n3Me-peHuit. Knaccudukariys
MEeTO/I0B U3MepPEeHUN.

2.2. CpeacTBa U3MepeHuH, pUMeHsieMble B Cy/le0HOM KCTiepTr3e

[MonsiTve cpeAcTBa U3MEPUTETFHON TeXHUKHU. Kitaccudukalius rpyrin cpeficTB U3MepeHuid. MeTposioruueckast
XapaKTepUCTHKa cpeJcTBa U3MepeHMid. Knaccrudukalys cpefCcTB U3Me-peHri 110 TeEXHUYeCKOMY Ha3HauyeHHUIo,
T10 OTHOIIIEHHIO K M3MepsieMol (u3ndecKol BeJIMUrHe, TI0 MeTPOJIOTHUeCKOMY HasHaueHHt0. CTPyKTypa
cpenctB u3Mepennii. Knaccudukanys u3Mepu-TeibHBIX TPUOOPOB 10 peanru3yeMoMy MeTO/ly U3MepeHwus, TI0
TIPUHLIMITY JefcTBYS, TI0 QYHKIMOHATBHOM 3aBUCUMOCTH [T0Ka3aHuM.

V3mepute/ibHBIe TIPUOODEI, IPUMeHsIeMbIe B 9KCIIePTHOM MpakTHKe. [IITaHreHUHCTPY-MeHT,
MUKPOMeTPUYEeCKUN MHCTPYMEHT, TIPUOOPHI /11 U3MePeHHsT MacChl, TEMITePATYPhI, IJIOT-HOCTH BEIIeCTB.

Paspen 3. [ToneBast KpUMUHAIUCTHAKA

3.1. Pabora ciiejoBatesisi Ha repeceueHHON MeCTHOCTH

[TonaTre M 3/1eMeHTHI 110/1eBOM KpUMUHAIMCTUKK. HayuHble ¥ TEXHUKO-KPUMUHATUCTUUECKUE OCHOBEI U
ocobeHHOCTH pabOThI FKCIepTa-KPUMUHAKCTA B M0JIEBBIX YCI0BUAX. I3MepeHUst pacCTOSIHUM Ha MECTHOCTH.
Crnioco0Obl OpUeHTHUPOBAHMS M TIPUBSI3KK Ha MeCTHOCTH. [TpuBsi3Ka MeCTa MPOWCILIECTBHS K OKPY Karowei
MecTHOCTH. [IpoBeZieHNe U3MepeHHH B YCIOBHUSIX IepeceueHHON MecTHOCTH. PurKcalysi B3aMOpacrooKeHNs
00BEKTOB U CJIe[JOB Ha MeCTHOCTHU. VICrosib30BaHNe paiuaabHON CHUCTeMbl KOOPJUHAT MPX OCMOTpPE MecTa Ipo-



WCIIECTBYS Ha OOJIBINION MJIONIA/IH.

3.2. CpepcTBa, IpUeMsl ¥ CriocoObl 0OHapY>KeHusl, PUKCALIMN U U3BSITHS CJIEH0B MPECTYIJIEHHs] HAa OTKPBITOM
MeCTHOCTH

[TpuHIMIBI OPMHUPOBaHKsI HADOPOB TEXHUUECKUX CPE/CTB [ijisl PAOOTHI B «I10/I€BBIX» YC/I0BHsIX. COCTaB
HabOPOB /17151 pabOTHI B «I10JIEBLIX» YC/IOBUSIX: TUTIOBAsK TiepeJBYKHAsT KpUMHUHAIMCTUYeCKasi 1abopaTopus,
yHU(ULIMPOBaHHbIE KPUMHUHA/TUCTHUYECKHe U C/IeICTBeHHbIe YeMO/laHbl, X cocTaB. KoMmruiekT a/ist paboThl co
c/le[laMU Hallo)KeHUs B BU/le MUKPOUACTHL, KOMIUIEKT /ijisi pabOoThI CO C/IelaMy HOT' ¥ TPAHCIIOPTa, KOMILJIEKT
JJ1s1 paboTHI CO ciefiaMu Manb-1eB pyK. CriocoObl paboThI €O C1elaMy Ha MeCTe TIPOM3BO/ICTBA CJIe[ICTBEHHOIO
nericteus. Pa-60Ta c TOMCKOBBIMU CPeZICTBaMH, 0OHAPYXeHHe U U3bATHE MUKPOOOBEKTOB.

Pa3nen 4.OcHOBBI OIITUKU

4.1. Ilpupopa ceeta. OCHOBBI ()OTOMETPUH

OO6111ast XapaKTepUCTHKa CBETOBBIX SIBJIEHWH. DHEPTUs U3/yUYeHHs], CBeTOBOM MOTOK. EAMHUIIBI CBETOBBIX
Be/IMYMH. OCBellleHHOCTb. 3aKOHbI OCBeL|eHHOCTH. SIPKOCTh NCTOUHUKOB 1 OCBEIL{eHHbIX [IOBEPXHOCTEH.
CBeTOBbIe U3MepeHUsI U U3MepUTe/IbHbIe TPUOOPHI.

4.2. 'eomeTpuyecKasi U BOJIHOBasi ONTUKA

OcHOBHEBIe MOHSATHS BOJIHOBOM onTUKU. VIHTepdepenuus cBeta. Audpakuys ceeta. [IoHATHe AUCIIEPCHN.
[Tonsipusanus ceeta. LiBer.

[ToHsiTHE 3/1IeKTPOMArHUTHBIX BOJIH. VICTOUHUKH 3/1eKTPOMAarHUTHBIX BOJTH. CI0COOBI CCIe10BaHUS
5JIeKTPOMAarHUTHBIX BOJIH pa3MuHON A/MHEIL. 111Kana 371eKTpOMarHUTHBIX BOJIH. BuirMast 1 HeBUjMasi 30HBI
I1KaJIbl 3JIEKTPOMarHUTHBIX BOJIH, CBOMCTBA 3/1IeKTPOMarHUTHBIX BOJH.

[IpssmMonMHelHOe pacrpoCcTpaHeHUe CBeTa M CBeTOBBIe TyUYU. 3aKOHBI OTPa’KeHUsI U Npe-JIOMJIeHNs CBeTa.
[Ipenomenue B mI0CcKoNapauieNbHON I/IACTHHKE U IIPH3Me.

4.3. TIpumeHeHMe 3aKOHOB OTPaKeHHsI U TTPeIOMJIeHHsI /ISl TIOTyYeHus: n300paKeHusl.

JIun3el. [Tpenomsienre n3obpaxenusi B mH3ax. PopmyJia muH3bI. [elicTBUTebHOE 1 MHUMOE H300pakeHue.
[Tnockue u chepuueckue 3epkasa. IloctpoeHre n300pakeHus B 3epKasiaxX. Y BeJMueHue U H300paykeHnn
00BeKTOB B cepruecKrX 3epKajax U JMH3ax.

4.4. Ontryeckue PUOOPBI U UX TOTPEITHOCTH

[MoHsiTHe ONTHYeCKOU cucTeMbl. ['/1aBHBIE U OKa/TBHBIE TUVIOCKOCTU cUCTeMBI. [TocTpoeHre n300pa>keHu i B
CUCTeMe. YBe/lM4yeHre B CUCTeMe.

[TpoekirioHHBIe onrTHueckue pubopsl. PoToarnmapar. I'71a3 Kak onTryeckas cucrema. Jlyrma. MUKpoCKor.
Pa3pelatolriasi CiocOOHOCTh. YBeTMYeHHe ONTHYeCKUX MPUOOPOB.

HepocTaTku ONTHUECKHX CUCTEM, TIOTPELTHOCTH ONTHYeCKUX PUOopoB. Abeppariu 1 Crioco0bl Ux
ycTpaHeHus. AcTurmMaTtusM. OrpaHuJeHre My4YKOB B ONTUUYECKUX CUCTEMaX.

4.5. du3nyeckas ONTUKA

Jucnepcus u 1Bet Tes. [lucriepcus nokasaress NpeyiOM/IEHHUs pa3/IMUHbIX MaTepyuasoB. JlonoHUTeTbHbIe
1Beta. CBeT U 1jBeTa Tes. CrieKTpa/ibHbId COCTaB CBETA Pa3MUUHbIX NCTOUHU-KOB. KO3 puiiieHThI
TIOTJIOLeHHs], OTPa’KeHUS U MPOITyCKaHKs. HacbIIeHHOCTh 1[BETOB.

[HeiicTBus cBeTa Ha BeltjecTBO. DoTo3ekTprueckuii 3¢ dext. doTtomomuHeceHuys. [IpaBuno CTokca.
JIroMyHecLleHTHbINA aHau3. PoToxuMuueckue felicTBUs CBeTa. PeHTreHOB-CKUi aHa/lu3, UCII0/Ib30BaHUe
PEHTTeHOBCKOT0 aHa/in3a B Cy/le0HOM KCcrepTH3e. Buibl peHTTeHOBCKOTO aHa/H3a.

4.6. CnekTpasbHble UCC/IeJOBAHUS U IPUOOPHI

CrieKTpbl M CIIeKTpa/bHble 3aKOHOMEPHOCTH. THIIBI CTIEKTPOB UCITycKaHus. [Ipoucxoxjenne CrieKTpoB
pa3nuuHbIX TUMOB. CrieKTpa/ibHbIA aHa/lr3 M0 CrieKTpaM MCycKaHWsA. CrieKTpbl MOTJIOLeHUS KUAKUX U
TBepAbIX Tesl. CIIeKTpbI MOrJIoleHHst aToMoB. JIunnu dpayHrodepa.

ATOMHO-3MHCCHOHHAsI CIIEKTPOCKOTTUSI ¥ UCTI0/Ib30BaHUEe aTOMHO-IMUCCUOHHOM CIEK-TPOCKOITUH B Cy1eOHOM
3KCIiepTH3e. Macc-crieKTpoMeTpuuecKye MeTo/ibl aHau3a. MoseKyisipHbIi CrieKTpaibHbIN aHaIus.
Cnekrpockonusi B Y® - 1 Buiumoii obsactu. H$pakpacHast CieKTPOCKOTTHS ¥ CIIEKTPOCKOTIHS
KOMOWHALIMOHHOTO paccerBaHUs. PauoCneKTPOCKONMYeCKre MeTO/Ibl aHaM3a.



Pa3zen 5. Mukpockonuueckue MeTO/bl UCC/el0BaHUM

5.1. YcrpoiicTBO MUKPOCKOIIA, BU/IbI MUKPOCKOIIOB

OCHOBBI TeoprY ONTHYECKOT0 MUKpPOCKomNa. OnTrueckas cxema v MIPUHLIMI 1eHCTBUSI MUKPOCKOIIa.
YBenuueHre MUKPOCKOIIA U ero paspelnatorjasi criocobHocts. KongeHncop, Auadparmel, 06beKTHB, OKYJISIP, UX
YCTPOWCTBO U BUJBI. VI3MeHeHHe yBe/TMUeHUs] B MUKPOCKOTIax, MaHKpaTUUeCcKue MUKPOCKOIIbI. VIMMepCHOHHEIe
cucteMbl. OCBeTUTe/IbHbIe CUCTeMbl MUKPOCKOIIOB.

5.2. MHMKpOCKOTIYeCKHe MeTO/|bl UCC/Ie/0BaHUsI OOBEKTOB CyZieOHOM SKCIIepTU3bI

MeToabl MUKPOCKONIMUECKHX UCCIeJ0BaHNN. MUKPOCKONIMYeCKoe UCC/IeloBaHuE B Ta-/laolljeM U OTPa)KeHHOM
cgete. OcBellleHye 110 METOAY CBETJIOTO ¥ TEMHOTO MOJIA.

V3mepeHwust C MOMOILIBIO ONITHUECKHUX MUKPOCKOTIOB. Y IbTpadro/ieToBasi, TIOMUHeCLeHTHas U MH(paKpacHast
MHKPOCKOITHSL. D/IeKTPOHHAsi MUKPOCKOMKS U ee BU/jbl. OCOOeHHOCTH MC-TI0/Ib30BaHMUSI OCHOBHBIX THUIIOB
MHKPOCKOTIOB B Cy/1e0HO#1 SKCriepTH3e.

Pa3nen 6. brosioruueckre MeTO/IbI MCC/Ie/IOBAHMST 00BEKTOB CyZieOHOMH SKCIIepTH3bI

6.1. Bruonorunueckrie 00beKThI, UX BUBI

IMousTHe ciefoB GUOMOTUYECKOTO MPOUCX0XKAeHUS. TIOUCK U U3BsTHE C/ie[J0B OMOIOTH-YeCKOTO
MIPOMCXOXK/IEHUS Ha MeCTe MPOUCIIIeCTBUA. MeTo7, BU3ya/TbHOTO OCMOTpa [ijii 00HApYKeHUsI 00HEKTOB
OMo/IOrUUeCcKOro MporCcXoXKaeHus. PUKcalus Ce/joB, U3biTHe 00BEKTOB 6HO-TOTHUeCKOT0 TIPOUCXOKIEHHS
Pa3/TMYHOrO BU/Ia. YTIaKOBKA U COXpaHeHUe OHUO0I0ornyeckux 00heKTOB.

[MTonsiTHe 3araxa, Maxyuux (3amaxoBbixX) ce/loB. 3bsATHe 3araxoBbIX C/1e/JOB, IPaBUIa YIIaKOBKU
3araxoHOCUTeTeH.

6.2. MeTo/pbI UCC/Ie0BaHUS OHM0/IOrHYeCKHX 00BEKTOB

PeareHThbI, UCIO/B3yeMbIe B Tie/sIX 00Hapy»KeHUs1 OMOIOTHYecKrX ciefioB. IIpaBu/ia UC-TI0JTb30BaHUS pacTBOpa
JIFOMUHOJIA [I71s1 0OHAPY>KeHUs C/ie[JoB KPOBH, UCTIO/Tb30BaHUEe UHBIX Pe-aKTHBOB.

MeTop! UccieloBaHus 610/I0rMUecKuX 00beKTOB. OnTUUecKass MUKPOCKOITUS, APYTHUe MeToabl. MeTop
0/b(aKTOPHOTO aHa/In3a TaXyuHXx CJie/[0B YeJ0BeKa C IpUMeHeHHeM C00aK-/IeTEKTOPOB.

6.3. IHK-aHanm3 6MOIOrMUeCKUX C/IefIOB UeioBeKa

OcHogb! 1 BosMokHOCTH [IHK-aHanu3a TkaHelt 1 BbifiesieHUit yesioBeka. OTOKeCTB/IeHUe UesioBeKa 110
reHeTUYeCKUM TMpu3HakaMm. Mo/ieKyIspHO-TeHeTHUeCKU HIeHTU(UKAI[MOHHBIA aHa/Ti3 KaK MeTO/| BLISIBJIEHUS
VH/IMBUIya/TbHBIX TeHETUUeCKHX Pa3/TUuUil UM TeHETUYEeCKOTO CXO/ICTBA OMOIOTHYeCKUX 00BEKTOB.
[TpakTvKa MOIEKyISPHO-TeHeTUUeCKUM SKCIIePTH3bI.

Pa3gen 7. OcHOBBI CTPOeHHs BellleCTBa M ero CBOMCTBA

7.1. CTpoeHue BellleCcTBa: OCHOBHBIE TTIOHATUS U 3aKOHBI

[TonsTHe BelllecTBa, MOJEKY/bl, aToOMa, 1eMeHTa. [lepuoanueckuii 3akoH .. MeHgeneeBa. finepHast Mozienb
aroma. OcHoBHbIe nocTysiarel H. bopa. OCHOBHBIe 110/10)KeHUs TEOPUX XUMUYeCKOro crpoenust A.M.
Bytnepoga, [ToHsTHe XuMHUuecKoi cBsizu. COCTaB U CTPYKTYpa BellleCcTBa.

7.2. CBolicTBa Bell[eCTB

MexaHryecKue CBOMCTBA BelllecTB. TerioBble CBOMCTBA BeLL[eCTB. D/IeKTPUUeCKHe U MarHUTHbIE CBOMCTBA
BelLleCTB.

Pa3zen 8. XpomaTorpaguueckre MeTO/IbI 1 METO/IbI OTIpe/ie/IeHHsT COCTaBa U CTPYKTYPbI 00OBEKTOB Cy/ie0HOM
9KCITePTU3bI.

8.1. MeTo/ip! OTIpeZiesIeHHsT COCTaBa M CTPYKTYPhI 00BEKTOB Cy/1e0HOM KCITEPTU3EI

MeTozb! OTpe/ie/ieHust 3/IEMEHTHOTO COCTaBa U CTPYKTYPbl 00beKTOB. CrieKTpasibHble MpUO0phl. MeTo/bI
oripe/ie/ieHUst 3/IEMEHTHOTO COCTaBa U CTPYKTYPhI, UCIO/b3yeMbIe B TPAKTHUKE Cy/ie0HO-3KCIIePTHBIX
HCCJle/IOBaHUA.

MovieKyispHBIH CrieKTpasibHbIM aHanu3. OCHOBHOI 3aKOH TOTJIOIIeHMs cBeTa. MeTo/ibl oripe/iesieHust
MOJIEKY/ISIPHOTO COCTaBa (CreKTPOCKOMUSA B BUUMOM U YIbTPaGUOIeTOBOM 00/1acTax, MHPpaKpacHast
CTMEeKTPOCKOIHSL, JIIOMUHECLIEHTHBIN aHanu3, peHTreHorpaduyeckuii MeTof, pafiioCKONIYeCcKre MeTo/ bl —
siIePHO-MarHUTHLIN pe3oHaHC (IMP) u 3/1eKTpOHHBIN TapaMarHUTHBIN pe3oHaHc (II1P), macc-



CTIEKTPOCKOITMYECKUHM METO/]) U UX HCII0/Ib30BaHMe MTPU UCC/IeI0BAHUN 00BEKTOB CYJ1e0HOM SKCIIEPTU3HI B
pelleHNH 3KCIepTHBIX 3a/ay.

8.2. XpomaTorpaduueckrie MeTO/Ibl HCC/IeJOBAHHS 00BEKTOB Cye0HOM SKCIIepTHU3bI

[Tonsitne Xxpomatorpaduu. 'azoBast xpomaTorpadus. KuakoctHas xpoMmatorpadus. ToHKoc/I0MHas
xpomarorpacdus (TCX). Vcnonbp3oBaHre XpoMaTorpapuueckux MEeTOZOB MPU UCC/IeIOBaHUN 00BEKTOB
CyZeOHOM IKCIIepTU3bI.

8.3. AHanuTHUYecKre MeTOAbI UCC/IeJOBaHUSI.

XUMUUeCKUe MeTOAbl aHa/u3a. PacTBOpEI, pacTBOpUTE/NH, paCTBOpsieMble BellleCcTBa. [IoHATHE XUMUUeCKUX
METO/IOB MCC/IeZIOBaHMsI, MX MPUMEeHEeHUe TIPU UCC/e/IOBaHUH 00BEKTOB Cy-/1e0HOM KCIepTH3bl. MeTo/ibl
pa3sfiesieHUsi U KOHLIeHTPUPOBaHUsl. MeTo/ibl KaueCTBEHHOTO U KOJIMUeCTBEHHOI0 XUMHUYEeCKOT0 aHa/Iu3a.
dusmueckre MeToZbl aHaau3a. OCHOBHbIe pu3nMUecKre BelUUnHbL. [1oHsATHe pU3nuecKux MeTO/J0B U UX
knaccudukanys. Vicromp3oBadne Gr3uUecKuX METO/0B TP SKCIIEPTHOM HUCC/IeJOBaHUN

®U3MKO-XUMUUeCKre MeToAbl aHanu3a. [ToHsThe PU3NKO-XUMUUeCKUX MeTO/IOB aHa/u3a U UX KacCcubuKarys.
HUcronb3oBanue GU3NKO-XUMAYECKIUX METOZOB TIPU SKCIIEPTHOM HCC/IeJOBaHHUH.

Pa3zen 9. IHGOpMaI[MOHHbBIE TEXHOIOTUH M UCKYCCTBEHHbBINA UHTEJIJIEKT B TIPOMU3BO/ICTBE Cy/1e0HBIX SKCIIEPTH3.
Bupl nHGMOOPMAaLIMOHHBIX TEXHOJIOTUM, UCTIONb3YEMBIX B CyIeOHOM SKCiepT3e. ABTOMAaTH3aus CyeOHbIX
9KCrepTr3. ICKyCCTBEHHBIN MHTE/IEKT KaK MeTOZ, UCC/IeIOBAHMS M CTIOCO0 pellieHust SKCIIePTHBIX 3a/au.

4. YueOHO-MeTOaMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BKIIOUaeT B cebsi MOATOTOBKY K KOHTPOJIHBIM BOIIPOCAM U
3a/laHUSIM /1S TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTaldl M0 WUTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJ€HHBIM B II. 5.

[nst obecrieueHnst CaMOCTOSITENTBHOM PabOTHI 00yUarOIXCsl MCTIONB3YHOTCS:
DNeKTPOHHBIE KYPChl, CO3/IAHHBIE B CHCTeMe 371eKTpoHHOr0 00yuenuss HHI'Y:

«EcTecTBeHHOHayUHbIe METO/IbI CYZIeOHO-9KCTIEPTHBIX UCC/Ie0BAaHHI»,
https://e-learning.unn.ru/course/view.php?id=6195.

5. @oHA OLEHOYHBIX CPeACTB [/l TeKyIlllero KOHTPO/isi YyCIIeBaeMOCTH U IPOMEeXYTOUHOU
aTrTecTalyH M0 JUCLHUII/IMHE (MOAY/II0)

5.1 TunoBbie 3a/laHHUA, HEOﬁXO}II/IMbIe AJId OL€éHKM Ppe3y/ibTdTOB 06y‘IEHI/Iﬂ npu mnpoBejeHHUU
TEKYIIero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpakTH4yeckoe 3ajaHue) AJA OLIEHKH
copmupoBanHocTu KomnereHiuu OITK-7:

3aganue 1. [ToaroToBUTH CXeMy MecCTa IIPOMCLIECTBUS, U3MEPUTh PACCTOSIHUE MEXX/Y OTZeNbHbIMU
rpeMeTaMH, TO/Ib3ysICh PYJIETKOW U 3/IEKTPOHHBIM J1a/TbHOMEPOM.

3a,u;aHHe 2. HPOI/IBBECTI/I OMKCaHKe HeCKOJIbKUX 00BeKTOB.

3aganue 3. C MOMOLLbIO LITAHT€HLIMPKYJ/ISl U3MEPUTh TU/Ib3bl U TIYJIHY, NIpe/joCTaB/IeHHbIe MIperojaBarTesieM,
3apMCoOBaTh UX U HAHECTH pa3Mepbl. PaccunTaiiTe MOrpelHOCTb U3MepeHUH.



3ajanue 4. BbIITH Ha MECTHOCTb ¥ IPOU3BECTU M3MepeHHs Ha MECTHOCTHU C TIOMOLL[bIO0 TeOMeTPHUUeCKUX
MOCTPOEHNH, NIPO/IeMOHCTPUPOBAThL U3MePeHUs Ha PUCYHKE U KapTe MeCTHOCTH.

3afanue 5. BBIMTH Ha MECTHOCTb Y IPOM3BECTH MPUBS3KY K MECTHOCTHU (He MeHee 3 MeTOZI0B),
NIPO/IeMOHCTPUPOBATh U3MepeHUsl Ha PUCYHKe U KapTe MeCTHOCTH.

5.1.2 TunoBbie 3agaHusa (oLeHOUHOe cpeAcTBO - IIpakTHueckoe 3ajaHue) /A OLEHKHU
copmupoBaHHocTH KomneTeHnuu OITK-9:
38AaHI/Ie 6. HpI/IBeCTI/I COCTdaB 3KCITEPTHOI'0 UeMO/JidHd C YKa3dHWEM Hd Ha3HaU€HHeE KaXKJ0Tro BXOJAIero B ero

COCTaB MHCTPYMeEHTa ¥ Tiprubopa.

3aﬂaHI/Ie 7. OnTuueckue H3MepeHHs: PEIUTb 3aJa4M 10 BbIUMC/IEHHIO CHUJIBI CBE€TAd, OCBEIL€eHHOCTH, APKOCTHU
HNCTOYHHKA.

3azanue 8. Jlymna. [IpousBecty Hab/mojeHre 00beKTa C TOMOLIIBIO JIyTIbL. Pe3ysibTaT 3aprcoBaTh.

5.1.3 TunoBbie 3agaHusa (oueHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
copmupoBanHocTi Komnerennuu OITK OC-10:

3azsanue 9. Mukpockon. ITpon3sBecty HabmoeHUs pa3IUYHbIX 00beKTOB: HUTeH, TKaHH, BOJIOC, PEKBU3UTOB
JIOKyMeHTOB. Pe3ysibTaTsl Hab/M0jeHusT 3aprCOBaTh.

3aganue 10. C MoMoIip10 MUKPOCKOTIAa TIPOU3BECTH M3MepeHHe Pa3/TuUHBIX IIPUQTOB.

3aganue 11. C moMoIbio yabTpaduoieToBOro OCBETUTES U3YUUTh JTFOMUHECLIEHIIAIO PAa3/TMUHBIX 00BEKTOB.
PesynbTaTel onucars.

3aganue 12. C nomorso HHGPaKpacHOU MyTibl U3YUUTh TIOBeIeHNEe Pa3/IMUHBIX KpacuTesiel U 00beKTOB TIPU
vH(ppaKpacHOM H3/TyueHUN. Pe3yibTaThl OMMKUCaTh.

Kputepumu onjeHnBaHus (oLjeHOUHOe cpeACTBO - [IpakTHUecKoe 3ajaHue)

OueHka Kpurepun ouieHMBaHus

Bce kommeTeH1[uM (4acTH KOMIIeTEHIHH), Ha (HOPMUPOBaHKEe KOTOPLIX HarpaB/ieHa AUCLIATIINHA,
chopMUpOBaHbI Ha YPOBHE He HUXKe «TIPEeBOCXOAHO», MPOIeMOHCTPUPOBAHbI 3HAHUSI, YMEHHUsl,
BJIafIeHHsI TI0 COOTBETCTBYIOIIMM KOMIIETeHLIMSIM Ha YPOBHE, BhIIlIe TIPeyCMOTPEHHOT O
rporpaMmmoi Bce KomreTeHI[uM (YacTH KOMIIETEHI[HH), Ha (hOpMUPOBaHKEe KOTOPLIX HarlpaBjieHa
IUCLIMTUIMHA, COPMHPOBAHbI HAa YPOBHE He HIDKE «OTJIMUYHO», TIPH 3TOM XOTs ObI 0/THa
KOMTIIeTeHIIMsI chOpMUPOBaHa Ha YPOBHE «OT/IMYHO» Bce KoMIeTeHIMHY (YaCTh KOMIIETeHI[HH ), Ha
3auTeHO  (hOopMHUpPOBaHKE KOTOPBIX HalpaB/eHa AUCLUIUIMHA, C(pOPMUPOBaHbI Ha YPOBHE He HIKE «0ueHb
XOPOIIIO», TIPA 3TOM XOTs Obl O/THa KOMITETEeHI[UsI choOpMHPOBaHa Ha YPOBHE « OUeHb X0OpoIo» Bce
KOMITIETEHIIUY (YaCTh KOMIIETEHI[MH), Ha ()OPMHUPOBaHKUEe KOTOPBIX HallpaB/ieHa JUCIUIIINHA,
chopMUPOBaHbBI Ha YPOBHE He HIDKE «XOPOIIIO», TIPU 3TOM XOTS ObI 0/JHa KOMITETEHI[US
cchopMUpOBaHa Ha YPOBHE «XOpOIIO» Bce KoMreTeHIMK (4acTH KOMITeTeHIHI), Ha (h)OpMUPOBaHUe
KOTOPBIX HarpaBJieHa JUCLUIIMHA, COPMHPOBaHbI Ha YPOBHE He HUXKe «YJ0B/IETBOPUTETHLHO»,
TIPY 3TOM XOTsI OBl O7IHa KOMITETEHI[UsI ChOPMUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTETHLHO»

He Xors ObI 01Ha KOMIIeTeHLMsI CYOPMUPOBAaHA Ha YPOBHE «HEYAOBIETBOPUTEILHO», HU O/IHA U3

3aUTeHO 'KOMITeTeHIIMH He chOpMUpPOBaHA HAa YPOBHE «TI/I0X0» XOTs ObI 0/[Ha KOMIIeTeHIIMs ChOpMHUPOBaHa




OueHka Kpurtepun ouieHMBaHus

Ha YPOBHE «IIJIOX0»

5.1.4 TunoBble 3afiaHusi (OLleHOUHOe CpPeACTBO - JIoK/1aA) A/ OLEeHKH C(OpMHPOBAHHOCTH
Komnerenyuu OIIK-7:

Cucrema MeTO/0B CyZie6HOM KCIIepTH3bL.

V3mepeHust B cyieOHOM IKCIiepTH3e.

OmnbKu u3MepeHus

CaeTOBBIe U3MepeHus B CyieOHOM IKCIiepTH3e.

OcobeHHOCTH pabOThI 3KCTIepPTa-KPUMHUHAIUCTA B MOJIEBBIX YCIOBHSIX.

SR e

CriexTp U 1iBeT TeJl.

5.1.5 TunoBble 3afiaHusi (OLleHOUHOe CpPeACTBO - JIoK/aA) A/ OLEeHKH C(OpMHPOBAHHOCTH
xkomnerennuu OIIK-9:

JIyTibl ¥ X UCTIOJIb30BaHKE MPH 00HApY»KEeHUH 00BEKTOB.

MuKpocKonueckre UCcejoBaHus B CyieOHOM 3KcIiepTur3e.

Crioco6bl UcCieJOBAHUS SIEKTPOMAarHUTHBIX BOJTH Pa3/InYHON JIJTUHBI.

[ToHsITHEe 6UOIOTUYECKUX METO/I0B, O/Ib(aKTOPHBIM aHa/IN3 MaXyuuXx CIeZ0B UeoBeKa.

ik N

MouJieKyisipHO-TeHeTUUeCKU UeHTUPUKALIMOHHBIN aHaT!3.

5.1.6 TunoBbie 3ajaHus (oLeHOUHOe cpeACcTBO - [lok/aj) ANA OBeHKU CHopMHPOBAHHOCTH
komnerennu OIIK OC-10:

1. Wcnonb3oBanue ¢pu3nuecKuX MeTO/0B IIPY SKCIIePTHOM HCCIe[0BaHUH.
2. Xumuueckue U GU3UKO-XUMUUECKHEe METO/Ibl SKCIIePTHBIX UCC/Iel0BaHUH.
3. T'a3oBas 1 TOHKOC/IOMHas Xpomarorpadus 1 ee UCIO/Ib30BaHUe B Cyie0HOM 5KcIiepTH3e.

KpuTepuu onjeHuBaHus (0LleHOUHOe CPeACTBO - [loK1aj)

OneHka Kputepuu orieHMBaHUs

Bce komrieteHiuy (4acTv KOMITeTeHIM), Ha pOpMHUPOBaHKe KOTOPLIX HarlpaB/ieHa
IUCIUTTHHA, CHOPMUPOBAHBI Ha YPOBHE He HIKe «IIPeBOCXO/IHOY,
TPEeBOCXOJHO

P MIPO/IEMOHCTPUPOBAHBI 3HAHUS, YMEHUsI, BIafieHUs 110 COOTBETCTBYIOIINM

KOMIIeTEHLIMSIM Ha YPOBHe, Bhblllle IIpelyCMOTPEHHOT0 ITPOrpaMMOoi

Bce komneTeHIMY (YacTH KOMIIeTeHIMH), Ha GOpPMUPOBaHKe KOTOPLIX HallpaB/ieHa
OT/IMYHO JVCLIMIIIHA, COPMUPOBAHBI HA YPOBHE He HIDKE «OT/IMUHO», TIPU 3TOM XOTsI ObI
0JlHa KOMITeTeHLMs1 COpPMHUPOBaHA Ha YPOBHE «OTIMYHO»

Bce komrereHiuy (4acTv KOMITeTeHIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
OueHb XOPOLIO JUCIUTTHHA, C(hOPMUPOBAHBI HAa YPOBHE He HIDKE «O0UeHb XOPOIIIO», TIPU 3TOM
x0Ts1 OBbI 0JJHa KOMITeTeHI[1si CHOPMHUPOBaHa HAa YPOBHE «OUYeHb XOPOLIIO»

XOpOILIO Bce komneTeHIMY (YacTH KOMIeTeHLMH), Ha GOpMUpPOBaHHe KOTOPbIX HarlpaB/ieHa

AW CIIUIT/IMHA, C('bOpMI/IpOBaHbI Ha YPOBHE€ He HMXXEe «XOPOIIO», TP 3TOM XOTHA OBl




OueHka Kpurtepuu oLieHUBaHUs

0JiHa KoMITeTeHLus1 COpMHUPOBaHa Ha YPOBHE «XOPOLIO»

Bce xomnieTeHL[UM (4aCTH KOMIIeTeHIUI), Ha GOpPMHPOBaHNe KOTOPBIX HarpaB/ieHa
JMCLIMIUIMHA, CPOPMHPOBAHbI HAa YDOBHE He HIDKE «Y/I0B/IETBOPUTE/ILHO», [IPH

YZIOBJIETBOPUTE/TLHO
5TOM XOT# ObI 0/IHa KOMIIeTeHLUsl CPOPMUPOBAHa Ha YPOBHE
«y[JOBIETBOPUTE/ILHO»
XoTs1 661 0Z1Ha KOMITETeHL|s CHOPMUPOBAHa Ha YPOBHE «HEY/IOB/IE€TBOPUTE/LHO»

HeY/I0B/IeTBOPUTE/ILHO . popmHp P Y P ’
HU Of[HA U3 KOMITeTeHIMi He c()OpMUPOBaHa Ha YPOBHE «ILIOX0»

T/10X0 XoTs 6Bl 0IHa KOMITETeHLsI COPMHUPOBAHA HA YPOBHE «IIJIOX0»

5.1.7 TumnoBble 3ajaHusi (oueHOuHoe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTH
Komnerennuu OIIK-7:

1. CucTeMa JIOTUUeCKUX M (MTH) MHCTPYMEHTA/IbHBIX OTepalii (Crioco60B, MpUeMOB) MOTyUeHUs JaHHbIX
JI7Is1 pellieHus BOTIPOCa, MOCTaB/IeHHOTO Tiepe/ SKCIIepTOM

+MeTo/1 cyZie6HOM SKCIepTH3b

-MeTO/IMKa CyZieOHOM SKCIIepTU3bI

-Teopus Cy1eOHOM SKCIIePTU3bI

-s13bIK CyZ1e0HOM KCITepTH3bI

2. Yro HE Oyzer BriCTynaTh Kak TpeboBaHUe K METOAY IKCIIEPTH3BI
-HayuyHast 000CHOBaHHOCTh

- 3aKOHHOCTb Y 3STUYHOCTh

- OUEBUJHOCTb U HaIJIAJHOCTh

+CMOCOOHOCTD /IaTh KOJIMUECTBEHHBIM OTBET

3. B cTpykTypy skcneptHoro metosa HE BXogAT ciieyroLye 3/1eMeHThI
-000CHOBBIBAIOII[AS YaCTh

-OmnepaLyoHHas 4acThb

-TeXHUUeCKasi 4aCThb

-OKCIeprMeHTa/IbHasd 4aCThb



4.  V3noxeHue Hay4yHOU 0a3bl, HA KOTOPOM CO3/laH METO/] U MPe/CTaB/IeHHe O Pe3yJibTaTe ero MpUMeHeHUsI
BXO/IUT B

+000CHOBBIBAOLYIO YaCTh

-OT1epaLjiOHHY0 YacTh

-TeXHUYECKYI0 4acTb

[HeticTBUSs, ornepalyu, IPUEeMbI OCYILeCTBIEHUSI METOZA BXOJST B
-000CHOBBIBAIOIIIYIO UaCTh

+ornepalyoHHYI0 4aCTb

-TeXHUYECKY!0 4acTb

5.  MarepuanbHble CpefiCTBa, MPUOOPHI, KOTOPBIE MTO3BOJIST peanri30BaTh METO/| BXOJST B
-000CHOBBIBAIOII[YIO UaCTh

+orepalMoHHYI0 YacTb

-TeXHUYECKYI0 4acTb

6. K o6111m (0611ieHayYHbIM) METOaM OTHOCSITCSI

-aHa/I3 ¥ CUHTe3

-AH/IYKUWS U [leTyKLUsT

+HabsrozieHre U U3MepeHue

+ onucaHue, SKCIiepUMeHT

7. K obumm (o61jeHayyHbIM) METO/JaM OTHOCSITCSI
-MUKPOCKOTIUeckue U doTtorpaduueckue

+Mo/ieMpoBaHue

- CTIeKTpaJsibHbIe METO/IbI

- peHTreHorpaguueckrie MeTo/bI

8. K uacTHO-HayuHBIMH MeTO/IaMU Cy/1eOHOM IKCTepTH3bl (00IeIKCIIePTHBIM) OTHOCSTCS
-AHAYKUUS U leAyKLWs

-Hab/oZieHue U U3MepeHre



-omnycaHue, SKCIIePUMEHT
+MUKpOCKOTIUecKre U GoTorpaduueckiie MeTO/IbI

9.  MerTozpl, C TOMOIIIBI0 KOTOPBIX UCC/IEYIOTCS BHEIIHee CTpoeHre 00beKTa, a TakKe (hopMa, pa3Mepsl 1
B3aMMHOE pacriosioykeHue (Tororpaduio) 06pa3yroyX ero CTpyKTYPHBIX 37IEMEHTOB

+MeTo/bl aHa/I3a MOp(O/IOrUH BelleCTB, MaTepUaIoB U U3Jennit

-MeTO/Ibl aHa/Iu3a COCTaBa BelleCTB U MaTepHaioB

-MeTO/ibl aHa/IM3a CTPYKTYPhl BelLl|eCTB, MaTepyaioB U U3/ennil

-MeTO/bl aHanM3a GU3NUeCKNX, XUMAYeCKHX U IPYTUX CBOWCTB Bell|eCTB, MaTepHasioB U U3/e/nil
10. Vi3mMepeHue 3TO

+CcpaBHeHHe U3MepsieMOU BeJIMUMHBI C APYTOU BeTMUMHON, IPUHATON 3a 3TajloH

-COTIOCTaB/IeHHe OJHOTO CBOWMCTBA BeIMYMHEI C PYTHM CBOMCTBOM

-CpaBHeHMe O/JHOM BeJIMUMHBI C HECKOJIbKUMU

-COTIOCTaB/IEHHe BeJTMUUHBI C CAMOU CODOH

11. Mertponorus 3To

+Hayka 00 M3MepeHUsiX, METO/jaX U CpeJicTBaxX obecrieueHNs eJUHCTBA U3MePeHUH U MeTo/lax U CpPeZCTBax
obecrnieueHust X TpeOyeMoi TOUHOCTU

-JleqTe/IbHOCTb 10 pa3paboTKe cpe/iCTB U3MepeHUi
-HayKa 0 Cy/ie0HOM 3KCIepTr3e
-110C/1e0BaTeNbHOCT [JeHCTBUM NPU U3MepEeHUSX

12. KonuuecTBeHHas orpesie/ieHHOCTh (PU3NUecKoi BeJTMUMHbI, TIPUCYILasi KOHKPeTHOMY MaTepUuaJbHOMY
00BEKTY, CHCTeMe, SIBIEHUIO WA TIPOLIECCY

+ pa3mep ¢U3NUECKON BeJTUUNHBI

-eJUHUIIA U3MepeHUs (PU3NUeCKON BeJTMUMHEI

-3HaueHre (U3NYeCcKOi BeJTMUNHEI

-YKCJI0BOE 3HaueHre (PU3MUeCcKol BeTMUNHBI

13. BripakeHue pasmepa (pr3U4YecKoil BeJIMUMHBI B BU/le HEKOTOPOT'O YKMC/Ia MPUHATHIX AJIs1 Hee eJUHHL]

- pa3mMep (pU3NUECKON BeJTMUHHBI



-eJUHHUL]A U3MepeHus (PU3NYeCKON Be/TMUMHEI
+3HaueHue (HU3UUECKON BeTMUMHBI
-UMC/IOBOE 3HayeHue (Pr3UYeCcKOM Be/TMYMHEI

14. 3HaueHue ¢H3HQECKOﬁ Be/IMYMHBI, KOTOPO€ Head/IbHbBIM 06pa30M XdpaKTepHu3yeT ee B KaUeCTBEHHOM U
KO/IM4eCTBeHHOM OTHOIIIeHNHN

+UCTUHHOE 3HaueHre

- pa3Mep r3UUeCKoN BeTMUNHbBI

-eJUHHULA U3MepeHus] (Pr31YeCKON BeTMUMHEI
-3HaueHre (PU3NUeCcKoil BeJTMUUHBI

15. Kakas 13 BelMurH BXOJUT B cuctemy CU
-JTUTP

+MeTp

-TOHHA

-yac

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

- CeKyH/Ja

-KWIorpamMM

+repiy

17. TlpucTaBKa «HaHO» 3TO

+1079

18. Kaccudukarys u3mMepeHHi 1Mo OTHOIIIEHUIO K U3MEHEHUIO U3MePSIEMOU BeJTHUMHEI

+ cTaThyeckoe U JUHaMUUeCcKoe U3MepeHue



- OTHOKpPaTHOe ¥ MHOTOKpPaTHOe U3MepeHue
- PABHOTOUHble U HEPaBHOTOYHbIE H3MepPeHUs]

- abCOMIOTHBIE U OTHOCHUTE/IbHBIE U3MepeHUsI

19. ®wusnyeckoe siBjeHUE UK 3QQEKT, [I0I0’KEHHOEe B OCHOBY U3MepeHuit
+IIPUHLIATT U3MepeHui

-MeTOoJ, U3MepeHnH

-Cpe/ICTBO U3MepeHuit

20. TexHUUYeckoe Cpe/CTBO, MpejHAa3HAUEHHOE /s U3MePEeHU, BOCIIPOU3BOASIILIEee U XpaHsllee eJUHULLY
(hu3uueckoi BeJIMUMHbI

+Cpe/iCTBO M3MepeHUit

-TIPUHLIUT U3MepeHuH

-MeTo/|, U3MepeHni

-“3MepHTebHask TIPHHA/IIEXKHOCTb

21. Knaccudukariys cpeJiCTB U3MePeHHH 10 TeXHUYeCKOMY Ha3HaueHHIo
+ Mepa U3MepUTeTBHBIN TPUOop

- OCHOBHOE 1 BCTIOMOT'aTe/IbHOe CPe/ICTBO U3MepeHUH

- CTaH/|JapTU30BaHHOE 1 HeCTaH/|apTU30BaHHOE CPeZCTBO U3MepeHUH

- pabouee cpesiCTBO M3MepeHU U ITalIoH

22. Ppa3HOCTb 3HAUEHWM Be/TMUMHBI, COOTBETCTBYIOIIUX JBYM COCETHUM OTMETKaM IITKajIbl CPeZiCTBa
HU3MepeHui

+1]eHa [le/IeHHs TKaJTbI
-IJTVHA IIKaJIbl

-Haua/JbHOe 3HaueHUe IITKabl
-KOHEUHOe 3HaueHue LIKaJbl

23. OO6nacTb 3HaUeHUI BeJIMUMHBI, B TIpejiesiax KOTOpPO HOPMHUPOBAHBI /I0MTyCKaeMble Tpe/iesibl TOrPelHOCTH
CpeJCTBa U3MepeHU

+/auana3oH u3MepeHui



-Bapuyalus MoKa3aHui U3MepUTEeILHOTO MpHOopa
-UyBCTBUTEBHOCTh CPE/ICTBA U3MEPEHUIM
-Ipeid roka3aHui cpeicTBa U3MePeHU

24. (CHuUMUTe TOKa3aHue LKaJbl IITaHMeHLUPKY/JIS

-5,7
+6,9

-5,9

25. AGcosntoTHas MOrPelHOCTE U3MepeHus

26. Ilo 3aKOHOMEpPHOCTH IPOSIBJIeHYS ITOTPEIIHOCTY Je/IATCA Ha
- abCOJTFOTHBIE ¥ OTHOCHTE/TbHBIE

+cucTeMaTHyecKye U cilyyaiiHble

-OCHOBHBIE [I0II0/IHUTE/IbHbIe

- CTaTH4YeCKure JHaMH4YeCKHre



27. TlpoBenu 11eCcTb U3MepeHui (PU3NUeCKOi BeJTMUMHBI, KOTOPbIe Jaiu caefytolye pe3yabTaTtel: 12 mm, 15
MM, 13 MM, 12 MM, 14 MM, 14 mm. OLieHUTe 3HaUeHHe BeJIMYUHBI U [IOrPELIHOCTh U3MEepeHHUs! Py
ZloBepuTe/ibHOM BepossTHOCTH 0,95.

+13,3+/-0,7

-13,3+/-1,7

-14,3+/-0,7

-13,3+/-0,3

28. B ueM 0coOeHHOCTH PabOTHI FKCIIEPTA B TIOJIEBBIX YC/IOBUSIX

+TIpYBsI3Ka MecTa [IPOMCILIECTBUS K OKpY»Karolljeid MeCTHOCTH

+1poBe/ieHNe U3MePeHN B YCIOBHUSIX ITepeceueHHON MeCTHOCTH

-COCTaBJIeHUe JlaHa MeCTHOCTH

-¢ororpadrpoBaHre 00LEKTOB

29. D3kcreprt, Hab/ro/IaA B OMHOK/IL UesioBeKa, U3MEPU/ er0 POCT B JIE/IEHUSIX YT/IOMepa CeTKH OUHOKIIS,
KOTOpbI cocTaBul 9 ThiCSTUHBIX. HaliiuTe paccTosiHye [0 ye/ioBeKa, eC/IM ero pocT cocTaBsieT 1,75 M.

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

30. KakoBbI TpM OCHOBHBIX TIPUHLIMIA KOMII/IEKTOBaHUSI HAOOPOB TEXHUKO-KPUMUHAMCTUUECKUX CPE/ICTB
«T10/1€BOY KPUMUHATUCTUKI»

+ TIPUHIUT YHUBEPCAI3Ma
+TIPUHLIAT CITeL{aIn3aln
+CMellIaHHbIN

-TMPUHLUM 00653aTeTLHOCTH
31. [eiicTBUs CBeTa
+TernaoBoe
+doTOo3/1eKTpHUECKOE

+XUMUUecKoe



-3JIETPOAVHAMUUECKOe

32. CBeToBOI IIOTOK

+@ = Wit
-1 = E/R?
-E =1Cosa/R?
-L=1I1/o

33. Cuna cBerta

-O = Wit
+[=D/Q
-E=d/0
-L=1/0

34. 3HaueHue E = d /0o
-CBETOBOM ITOTOK

-CHJIa CBeTa
+0CBeIL]eHHOCTb
-sIPKOCTb UCTOUHHKA

35. 3uauenue L=1/0
-CBEeTOBOM MOTOK

-CHJIa CBeTa
+0CBeLIeHHOCTh
-sIPKOCTb UCTOYHUKA

36. EpuHUIa CH/IbI CBETA Ha3bIBaeTCs
+ KaHjena

- JIFOMeH

- JIIOKC



-CcBeYa
37. EpunHuUlla OCBellleHHOCTU Ha3bIBaeTCsl

- KaHziena

- JIIOMeH

+ JIFOKC

-CcBeva

38. EpuHULa CBETOBOTO MOTOKA Ha3bIBaeTCs

-KaHjesna

+/IIOMeH

-JIFOKC

-CcBeYa

39. Cymma K03¢pdHULMEeHTOB OTpaXKeH!s], TPOMYCKaHHWs 1 TOTJIOLeHUs] paBHa

+1

40. Ha rmoBepxHOCTb, TIOIIa/ib KOTOPOi 4 MZ, TrajZiaeT CBeTOBOM TMOTOK, paBHbINM 10 000 M. HaliguTe
OCBEILIeHHOCTb 3TOW MOBEPXHOCTH.

+2500
-10
-250

-2000

41. Kakol CBeTOBOM NOTOK MaZlaeT Ha NTOBEPXHOCTH, I10Ma s KoTopoi 100 CM2, B SICHBIW COJIHEUHBIN
MOJIZIeHb, Koraa oceljeHHOCTh gocturaet 100 000 nk?

+1000

-10000

-100



-10

42. HainTe IpKOCTh UCTOUHUKA, KOTOPBIN C 1 MM

0,03 cp cBeTOROI MOTOK, paBHLIH 15 M

CBOel MOBEPXHOCTH UCITYCKAeT BHYTPb TEJIECHOTO yTJia

+500000
-50000
-5000
-500

43. Cgaer pa3MuHOro LBeTa (prU3UYecKrd XapaKTepru3yeTcs

+pasiuuueM B JIMHaX BOJIH
-pa3anMureM B aMILTUTYZaX BOJIH
-O/THOM [ITHHOU BOJTHBI

-O[JHOM aMIUTUTY[01 BOJIHBI

44. [InvHa BOJIHBI YMEHBIIIAeTCs [IPU Ilepexoze

+0T KpacHOTo cBeTa K (roieToBoMy

-0T (p110JIeTOBOTO CBeTa K KpaCHOMY

-OT CHHero CBeTa K >XelITOMY

-0T TO/Iy0OOT0 CBeTa K OPaH)XeBOMY

45. Kaxayro TOUKy cpefibl, KOTOPOI JOCTUI/Ia BOJIHA, MOXKHO paccMaTpyUBaTh Kak NCTOYHMK BTOPUYHBIX
chepryueckux BOJTH

+npuHIuIn I'tolireHca

-3aKOH ApxumMe[a

-onbIT HeroToHA

-npuHLUI DpeHeris

46. T'eomeTprueckasi ONTUKA UCXOAUT U3

+CBeTOBBIE JIyUH SBSAIOTCS FeOMeTpPUYeCKUM MOHATHEM
- Her30e)XKHO MPUCYTCTBHE UHTep(epeHIH BOJIH
- JornyctuMa audpakiys

47. Yrisel afieHys i, paBeH yriy

+oTpaxeHus i’
-[IPeJIOMJIEHUST T

48. TlonHoe BHyTpeHHee OTpa’kKeHue

-yroJi nazienusi pasex 0°



-yroJ npesiomsieHus paBeH 0°
-yron nagenus paseH 90°
+yroj npenomsieHus paseH 90°

49. Yemy paBeH yToJI TIafIeHUs1 JIy4a, eCJTH JIyu TIaIat0l|i 1 T4 OTpa>kKeHHbIM 06pa3yroT yros 90°7

-90°
+45°
-35°
-55°

5.1.8 TunoBble 3ajaHus (oreHouYHOe cpeAcTBO - Tecr) sl OLEHKH C(HOPMHPOBAHHOCTHU
kKomneTteniuu OITK-9:

1. ITokazaresnb rpenomeHUs1 CTeK/Ia OTHOCHUTEBHO BOAbI paBeH 1,182; mokasaTesib NpesioM/IeHus
IJIMLiepyUHa OTHOCUTeNbHO BobI paBeH 1,105. HaiifuTe rnokasaresb NpesioM/IeHHs CTeK/1a OTHOCUTETEHO
T/IALeprHa.

+0,935

-1,035

-1,135

-0,835

2. PaccuuratiiTe hoKyCcHOe paccTosiHUe JIMH3BI, ecyid K03 duieHT nmpesiomieHus crekna 1,1, a paauycsl
chepuueckux roBepxHocteit R1 u R2 oauHakoBbI 4 paBHBI 10 cM

+500 MM

-50 Mm

-5 MM

-100 mm

3. Hatinure dokycHOe pacCTOsIHUE JTUH3bI, €C/TM TOUE€UHBIM UCTOUHHUK Pacrio/iaraeTcst Ha pacctossHun 40 cm
OT JIMH3BI, ¥ €r0 U300paykeHre TakKe Ha paccTostHuu 40 cMm

+20 cm

-40 cm

-10 cm

-200 cm

4, Hatigure paguyc cdeprueckoro 3epkasa, eC/Ii TOUeUHbIH NCTOUHUK PACIioaraeTcst Ha pacctosHun 40 cm
OT 3epKaJa, ¥ ero u300pa’keHne Takke Ha pacctossHuu 40 cm

+20 cm

+40 cMm



-10 cm
-200 cm

5. Paccuwuraiite OIITUYECKYIO CUTY JIMH3BI, €C/IN ee (bOKy'CHOQ paCcCTosAHHE DABHO 20 cm

+ 5 goTp

-10 gntp

-20 arrp

-2 auTp

6. Cobwupatoiiias TiH3a uMeeT hokycHoe paccTosinve 40 cM. TTpegMeT HaXOAUTCS Ha PacCTOSTHUN 1 M OT
nuH3bl. Haliiute pacrionoskeHre n300pakeHusl.

+2/3

-1/3

-1/6

-0,5

7. Orntrueckast cvsa JIMH3bI paBHa 2 AnTp. Haiiaute ee hokycHoe paccTosiHUEe

+0,5 m

-Im

-2M

0,25 M

8.  TlorpewrHoCcTh ONTHUUECKOM CHCTEMBI, BO3HHUKAIOIIee W3-3a Pa3HULIbI B OKYCHOM PAaCCTOSIHUU JTyuel,
MIPOXOZASAIIYX Yepe3 LIeHTPaIbHYI0 30HY JIMH3bI U MeprepruecKyto 30Hy JTMH3bI

+cdepuueckas abepparys

-aCTUTMaTH3M

-XpoMaTtrueckast abeppariys

9. [MorpemHoCTs ONTUYECKHUX CUCTEM IPOSIBISIOLIASsICS B C/Iydae CBETOBBIX MTyUYKOB, COCTAB/ISIFOILIX
3HAUUTEeLHBIM YTO/ C I7IaBHOM OChIO (KOChIe MyUKH).

-chepuueckas abepparys

+acTUrMaTusM

-XpoMaTtryeckast abeppariys

10. TlorpelHOCTb ONTHYECKUX CUCTeM, BO3HUKAIOILIasl BCIeCTBUE TOTO, UTO T0Ka3aTesb MpeoMIeHuUs
3aBUCUT OT JJIMHbI BOJIHBI CBeTa (JUCIIePCUS)

-cthepuueckas abeppauys

-aCTUI'MAaTU3M



+xpomaruueckasi abepparyst

11. Cxema Kakoro nprbopa n300pakeHa Ha PUCYHKe

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

+doToarnmapar
-TeJIecKor
-MHKPOCKOTI
-Jyna

12. Cxema Kakoro npubopa n3o0pakeHa Ha PUCYHKe

S

5.

55 &
Puc. 251. Xox nyueil B MHKpOCKONeE

-doToarirapaT
-TeJecKor
+MUKDPOCKOTT
-JIyma

13. Haiigure yBennueHus JAyIibl, eC/Id MH3a UMeeT (oKycHoe paccTosiHue 50 MM

5.1.9 TumoBble 3ajaHusi (oueHoOuHoe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTH
komnerennuu OIIK OC-10:



1. CdopmysipoBas CUCTeEMY YpaBHEHUI 3/1eKTPOAUHAMUKI
-T. FOnr

-0. XK. ®penens
+x. K. Makcsenn
-M. ITnank

1. M3meHeHue roKasaTe/is [IPeJIOM/IeHUs] B 3aBUCUMOCTH OT JJIMHBI BOJIHBI [IJI51 PA3HBIX BeLeCTB
+aucrepcus

-uHTepQepeHIus

-mudpakLys

1. Besblil LIBET MOXKHO IIOIYYNUTh C/I0KEHUEM
+KpacHOro, 3eJIeHOr0, CHHero

-IypIlyPHOT0, KPAaCHOTO, >KeJITOr0
- KpPaCHOT0, JKeJITOro, 3e/IeHOro
-roy0oro, 3e71€HOT0, >KeJITOro

1. 3peHue B yC/I0BUSIX TEMHOBOM aflanTal{iy OCYILeCTB/ISIETCS
+C MOMOILIbIO Na/I04YeK

-C TIOMOIIBI0 KOIO60UeK

1. LBeT pa3nuyaroT
-C TTOMOLLBIO MaI0ueK

+C MOMOII[BI0 KOI00ueK

1. MakcumasnbHasi 9yBCTBUTE/ILHOCTS I71a3a
+/1eXXUT B 00/1aCTH 3€JIEHOT0 U YKeJITOro LIBeTa

-JIeXKUT B 006/1aCTH KpaCHOro BeTa
-JIeXKUT B 006/1aCTH d)I/IOJIETOBOFO BeTa

1. Kak BeIraauT O6enast Oymara, OCBellleHHast KeJThIM CBeTOM HaTPHUEBOTO TJIaMeHH
+XXe/Ton

-KpacCHOW,
-3eJ1IeHOH

-TeMHOU



1. Kax BBIMISIAUT CUHsIsE OyMara, OCBeIlleHHast )KeJIThbIM CBETOM HaTPUEBOT'O TI/IaMEHH.
-KeJITou

-KpacHOM,
-3eJICHOU
+TeMHOU

1. Kaxwue crieKTphbl Jat0T TIpU U3/TyuyeHHUH CBOOOIHbIE aTOMBI
+MMHeHYaThIi CrIeKTp

-110J/10CaThle CIIEeKTPEI
-CIJIOLIHBIE (HerpephIBHbIE) CIIEKTPhI

1. Kakue crieKTpbl U3/1y4aroT packajieHHble TBepAble 1 XUJKHe Tesa
-JIMHENYaThId CTIEKTP

-110J10CaThle CIIeKTPEI
+CII0IIHbIe (HerpephIBHbIE) CIIeKTPhI

1. Kakue crieKTpbl Jat0T IIPY U3/1yUeHUH MOJIEKYIbI
-JIMHEeNYaThId CIIEKTP

+110/710CaThble CIIeKTPbI
-CIJIOLIHBIE (HerpephIBHEIE) CIIEKTPHI

1. MeTO,Z[ 3JIEMEHTHOI'O aHaJ/IM34a BelljeCTBd, OCHOBaHHBIN Ha H3/Ty4YeHN1 CBO60,LIH]>IX dTOMOB
+aTOMHO->MHCCHOHHasI CIIEKTPOMETPHS

-aTOMHO-a0COpOIMOHHAsS CIIEKTPOMETPUSI
-PEHTreHOCTIEKTPA/IbHbINA aHa 3
-MOJIEKYJIIPHBIN CITeKTPA/IbHbIN aHa/IH3

1. JIroMUHecCLeHIUs eCTh
+CIroCcOOHOCTh CBETHUTHCS TIPU OCBEIeHUH

- criocoGHOCTh OTPaXkaTh CBET
- CIIOCOOHOCTH TOTJIONATh CBET

1. Cgert JITOMUHECLIEHLIMY XapaKTepU3yeTCs
+0o0JIbL1Iel I/TMHOM BOJTHBI, YeM CBET BO30Y KJatoImi

-MeHbIIIEH JITMHON BOJTHBI, YeM CBET BO30Y K/IArOIINH



1. DJIeKTpPOHHO-ONTHYECKHH TIpeobpa3oBaTesb CIIY>KUT 151

+Habmozenus B VIK-nmydax

-Habmogenusi B Y ®-myuax

-U3/lyYeHHs] peHTTeHOBCKUX Jiyueit

-UCTOYHHUK PaIMOAKTUBHOCTHU

1. OsnbhaKTOpHBIN METO/[| C/TY>KUT [I/Is

-UCC/1eJ0BaHUA TPACCOJIOTHYECKUX C/ie10B

+1CCIeJ0BaHMS 3aMlaXx0BbIX CJIefI0B

-KCC/IeZIOBaHMs C/IefIOB OPYAWi B3/I0Ma U UHCTPYMEHTOB

1. MonekynsipHO-TeHeTHUYeCKUN HeHTH(HKALIMOHHBIM aHan3 BO3MOXKeH

-T10 3amaxy

+110 KPOBU

+I10 C/IFOHEe

+110 hparMeHTy KOXHU

Kpurepumu orjeHnBaHus (0LjeHOUHOe CpeAcTBO - Tecr)

OrjeHKa

Kputepuu orjeHuBaHUs

TpeBOCXOAHO

Bce komrereHiuy (4acTv KOMITeTeHIIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
MUCIUTTHHA, CHOPMUPOBAHBI Ha YPOBHE He HIKe «IIPeBOCXO/IHOY,
MIPO/IEMOHCTPUPOBAHBI 3HAHWS, YMEHUsI, BIafieHus 110 COOTBETCTBYIOIIM
KOMIIETEHIIMSIM Ha YPOBHE, BhIIIIe TIPeyCMOTPEHHOTO TTPOTrpaMMOoid

OT/IMYHO

Bce xomneTeH1[UM (4aCcTH KOMIIeTeHLUM), Ha (hOpMHpPOBaHKe KOTOPBIX HarpaBjieHa
JVCLIMTIIHA, COPMUPOBAHBI HA YPOBHE He HIDKE «OT/IMUHO», TP 3TOM XOTsI ObI
0/JlHa KOMITeTeHLUs1 COPMHUPOBaHA Ha YPOBHE «OTINUHO»

OYeHb XOPOLII0

Bce komrereHiuy (4acTv KOMITeTeHIIM), Ha pOpMHUPOBaHKe KOTOPLIX HallpaB/ieHa
IUCIUTTHHA, C(HOPMUPOBAHBI Ha YPOBHE He HIDKE «OUeHb XOPOIIIO», TIPU 3TOM
x0Ts1 ObI 0JJHa KOMITeTeHI[1s1 CHOPMHUPOBaHa HAa YPOBHE «OUYeHb XOPOLIO»

Bce xommeTeHI1[uM (4aCTH KOMIIeTEHIHI), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa

XOpOLLO JUCLIMTUIMHA, COPMHPOBAHBI HAa YPOBHE He HIDKE «XODPOILO», TIPU ITOM XOTs Obl
0JiHa KoMIleTeHL{us1 C(QOpMHPOBaHa Ha YPOBHE «XOPOLIO»
Y0BJETBOPUTENBHO Bce komnieTeHIUM (YacTH KOMIIeTeHLMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa

JUCLUITMHA, chOPMUPOBaHBI Ha YPOBHE He HIXKe «Y[0B/IeTBOPUTETLHO», TIPU
3TOM XOT$ ObI O/IHa KOMITEeTEeHI[Us ChOPMHPOBaHa Ha YPOBHE




OueHka Kpurtepuu oLieHUBaHUs

«y[IOBJIETBOPUTE/IEHO»

Xotst ObI OfHa KOMIIETEHI¥sI CHOPMHUPOBAHA HA YPOBHE «HEY/IOBIETBOPUTETLHON
HEY/IOB/IETBOPUTEILHO . popmHp P Y P ’
HM OJjHa U3 KOMIIETEHIUI He ChOPMUPOBAHA Ha YPOBHE «TLJIOX0»

TJI0X0 XoTst ObI 0/THAa KOMITETEHITUS CHOPMUPOBAHA Ha YPOBHE «ILJIOX0»

5.2. OnucaHue MKaJI OIeHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUHOMH
arrecranuu

IIlkana oueHuBaHus c)OPMHPOBAHHOCTH KOMIIeTEeHI[UI

Yposen
b
chopmu Hey/J0BJIeTBOP Y/I0BJIETBO O4YeHb
IIOXO X0po1Io OT/IUYHO MPeBOCX0/{HO
POBaHH HUTEe/IbHO PHTe/IbLHO XopoIiio
ocTH
KOMIIeT
eHIUH
(uHAMK
aropa
AOCTHIK He 3a4TeHO0 3a4TeHo
eHUs
KoMIIeT
eHIMiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o o 3HaHUM B
3HaHUN MuHuManeH | 3HaHUM B o6Beme YpoBeHb
TeopeTHuUecKoro o obbeme, ’ 3HaHWUH B
YpoBeHs COOTBETCTBY YpoBeHb
MaTepuasa. o JIOTyCTUMBI | COOTBETCTBY obbeme, .
3HaHWUM HIDKe ) oLeM 3HaHUH B
HeB03M0>KHOCTD Y ypoBeHb oLeM COOTBETCTB
MUHHMa/IbHbIX o rporpamMme obbeme,
3HaHWSA | OLIEHUTb MOJHOTY . 3HaHWUN. rporpaMme yIOILeM
o TpeboBaHUI. MOJTOTOBKU TIpeBbILIAOLIe
3HaHUI [JonymeHo TIOJTOTOBKH rporpaMme
Nwmenu mecto . Jomny1ieHo M IIpOrpammy
BCJIe/ICTBHE MHOTO . HorymieHo TIOATOTOBK
rpyOble OIUOKH HECKOJIbKO MO/IFOTOBKHU.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HeCylllecTBe
obyuatorerocs ot omnbok HerpyObIx HHEIX HeT.
oTBeTa ombok
omboK
IIpogemoHc
TPUPOBaHbI
[Ipomemonc PHp
IIpogemoHc | Bce
IIpogeMoHC | TPHPOBaHEI
TPUPOBaHbI | OCHOBHBIE
TPHUPOBaHbI | BCe
BCe YMeHHs. IIpomemoHcTp
OCHOBHbIe OCHOBHBIE
OrcyTcTBHe OCHOBHBIe PemreHs! HPOBaHHI BCe
[1pu pewieHun YMEeHUSL. yMeHusl.
MUHUMAJTbHBIX YMeHUSI. BCE OCHOBHBI®
N CTaHJAPTHBIX PertieHbl PeltuieHs! Bce
YMeHHH. PeliieHbl Bce | OCHOBHBIE YMeHUSI.
3a7iay He TUTIOBBIE OCHOBHBI®
HeB03M0>KHOCTb OCHOBHBbIe 3aJ,auu ¢ Periens! Bce
TPOAEMOHCTPUD | 3a/iauu C 3a7iaun ¢
OLIeHUTb Ha/IMuKe 3aJlauM. OTJie/IbHBIM | OCHOBHbBIE
Ymenus N OBaHbI HerpyObIMH | HerpyObIMu
YMeHU BebinonHeHsl | U 3aJaum.
OCHOBHBIE OmMOKaMH. | OIIMOKAMM.
BC/Ie[ICTBHE BCe 33/laHUsI | HecylecTB | BrimomHeHbI
ymenus. Vimenu | BeinosHeHsl | BbinosHeHsI
OTKasza B TIOJTHOM €HHBIMU BCe 3a/laHusl, B
MecTo rpy0Oble BCE BCe 33/laHUs
obyuarorierocsi ot obbeme, HO | HeJoueTam | TOJTHOM
oLImbKu 3a[laHus, HO | B I1OJIHOM
oTBeTa HEeKOTOpble u, obneme Ge3
He B obbeMe, HO
c BBITIO/THEH HeJJ04eToB
T0JTHOM HEKOTOpkIe
HeJloueTaMu | bl BCe
obbeme d
3aJjaHus B
HefloueTaMu
T0JTHOM
obbeme
HaBbiku | OtcyTcTBUE [Ipu peruenun Nmeetcsa IIpopemonc | Ilpogemonc | Ilpogemonc | ITpogemoHcTp
6a30BbIX CTaH/|apTHBIX MHHUMalbH | TPUPOBaHbl | TPHUPOBaHBI | TPHUPOBaHBI | WPOBaH
HaBbIKOB. 3a7iau He bl Habop 6a3oBble 6a3oBble HaBBIKH TBOPYeCKUH
HeB03MO>KHOCTb TIPOZIEMOHCTPUP | HaBHIKOB HaBBbIKY TIPY | HaBBLIKU [IPU | IIpU MOJXO0[, K
OLIEHUTb Ha/lMude | OBaHbI 6a30Bble | 1ist pelieHun pelleHun pelieHun pelLleHunI0




pelLeHyst
HaBBIKOB CTaHZJapTHbI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI
BCJIE[ICTBUE HaBbIKU. VIMenu X 3374 C HBIX 3a/]a4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBIM Oe3
HEKOTOPBIM oruboK 1 X 33714
obyuatorjerocst OT | OMHOKK u oLIMO0K U
u HeJloueToB
oTBeTa HeJjoueTaMu HeJloueToB
HeJloueTaMu
IITkasa oLeHUBAHUA MPU MPOMEXYTOYHOMN aTTeCTaluu
Onenka YPpoBeHb NOArOTOBKH
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpMHUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBAHBI Ha YDOBHE He HIDKE «IIPeBOCXOJHO», IPOZEeMOHCTPUPOBAaHEI
3HAHWs, YMEHHUs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce xomnereHUMM (Y4acTM KOMIIETeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX Harpas/eHa
JUCLUITINHA, CGOPMHUPOBaHbI HAa yPOBHE He HIKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce xommnereHUuM (4acTM KOMIeTeHLMH), Ha QOpMUpOBaHME KOTODbIX HarpaB/eHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLIO»
XOpOILO Bce xommnereHUMM (Y4acTM KOMIIETeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIUIIMHA, COPMUPOBaHBI HA YPOBHE He HIDKe «XOPOLLO».
yAOBJIeTBOpHUTE/Ib | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO [UMCLIUIIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTEILHO»
HeyjoB/eTBopuTe | XOTs Obl OHa KOMIIeTeHLMst CHOPMHUPOBaHA Ha YDOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMIIETeHL s CHOPMUPOBAHA Ha YPOBHE «ILIOX0»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0oJUMbIe /il OLEHKH
pe3y/ibTaToB 00yYyeHHMsi Ha MPOMEKYTOYHOM aTTecTallMM C YKa3aHHeM KpHUTepHeB HX

OIléHuBaAHUA:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /A1 OLEHKHU

chopmupoBaHHocTH KommnereHnuu OITK-7

1. Ilonsitue MEeTOAUWKH 3KCITePTHOIr'0 NCCjieJ0BaAHMA (TI/IHOBaH, YaCTHasd MeTOAI/IKI/I).

SRR

[MonsiTve MeTozA CyieOHOM IKCIIePTH3BI.

Krnaccugukaiysi MeTo/i0B 10 CTereH! OOLHOCTH U CyOopArHaLWK.

Knaccudukarys o011esKCriepTHbIX MeTO/I0B.

Kputepuu 3¢ ¢heKTHBHOCTH MeTO/Ia SKCIIEPTHOTO UCC/IeJOBaHKSI.

[MoHsITHS CTaHAApTa, CTaHJAapTU3aLMK U CePTU(UKALMHY, TTaCTTOPTHU3aLMU 1 TIOBEPKHM TEXHUYECKUX

CpeJICTB, UCIIOJIb3YeMbIX B SKCIIePTHO-KPUMHUHATUCTUUECKOW JesiTe/TbHOCTH.
7. TloHsATHe n3MepeHUs PU3NUECKOHN BeJIMUNHLI. 3HAUEHHEe U eIUHUIA U3MepeHUs (PU3nUeCcKoit

Be/IMYMHEI.

8. MexayHaposHas cucteMa eauHUL] usmepenus (CU).

9. Knaccudukaiiys TUTIOB U3MepeHuU.

10.Knaccudukanys MeTo/i0B W3MepeHH.

11.TToHsITHe abCOMOTHBIX, OTHOCUTE/ILHBIX OIIMOOK N3MepeHUs..




12.Turel omMO0K U3MepeHUs (GU3NUECKUX BeJTMUMH: CUCTEMaTHUECKUE U CTyUYalHbIe OIIMOKH, IPOMAaXxH.

13./IucKpeTHbIe U HeTlpepbIBHbIE C/TyUaliHble BeJTMUNHBI.

14.MoMeHTHI C/TyYaliHbIX BeJTMUMH.

15.Jucnepcust ciiyuaitHo BeJTMYUHBI.

16.IToHsITHE 1OBEPUTE/ILHOTO UHTEPBA/Ia U OBEpUTEIbHON BEepOSITHOCTH.

17.CpenHeapudMeTHUECKOTO 3HAUEHUST U3MEPsieMOl BeJTMUUHEI, cCpefHeaprudMeTHyecKas OmmoKa,
Cpe/IHEeKBaZIpaTUYHAs OIITMOKA U3MePeHUs.

18.DyHKIMM pacripefiesieHus Cy4YaitHbIX Be/TMUMH.

19.HopmasnbHOe pacrnpeseneHue.

20.Pacnipegenenue CteiofenTa. Kosdduiment CtbiofieHTa.

21.ToueuHsble U JOBEPUTEJIbHbIE OL[EHKU.

22.011eHKa BeJTMUMHBI C/TyYaliHOM OIMOKH, OTIpe/ie/ieHre TPAHUI] J0BEPUTETEHBIX HHTEPBAJIOB.

23.TloHsATHE U 3/IeMEHTHI T10/IeBOY KDUMUHA/IUCTHUKU.

24.CocTaB HabOPOB TEXHUUECKUX CPEJICTB /ISt PAOOThI B «TIOJIEBBIX» YCIOBHUSX.

25.Crioco0pn1 paboThI CO C/ielaMy Ha MeCTe TPOM3BO/CTBA C/Ie/[CTBEHHOTO IeHCTBUS.

26.HayuHble ¥ TeXHUKO-KPUMHHATMCTHUECKHEe OCHOBBI U 0COOEHHOCTH paboThl FKCTiepTa-KPUMHUHAJTUCTA B
T0JIeBBIX YCIOBHUSX.

27.11poBefieHre U3MepeHHi B YC/IOBUSIX NepeceyeHHON MeCTHOCTH.

28.Crioco6bl OpUEHTUPOBAHKSI Ha MECTHOCTH U TIPUBSI3KAa MeCTa MPOUCIIECTBHUS K OKPY>KaroIiei
MeCTHOCTH.

29.DuKcanys B3aiMOPACIOI0XKeH!sI 00BEKTOB U CJIe/IOB.

30.ITpupoga cBera.

31.CseToBoM 110TOK. OCBEIIIeHHOCTD.

32.3aKOHBI OCBEIeHHOCTH.

33.5IpKOCTb HCTOYHUKOB U OCBELeHHBIX TOBEPXHOCTEM.

34.CBeTOBbIE U3MePeHHs U U3MepUTe/IbHbIe TPUOOPHI.

35.TIpsiMonMHeiHOe pacpoCTpaHeHre CBeTa U CBETOBLIE JTYUH.

36.3aK0HBI OTpakeHHs U MpesioM/ieHus1 cBeTa. [1oHsITHe Aucriepcru.

37.UnTepdepentys ceeta. Audpakiys ceeTa.

38.T1Tonspusanys cBeTa.

39.10Ber.

40.JTun3bl. [TpenomieHre n300pa>keHuUsT B TMH3aX.

5.3.2 TumnoBble 3afaHusA (oneHOUHOe CpeAcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH
copmupoBanHocTa KomnereHnuu OITK-9

—_

dopmysia MMH3bL [IeliCTBUTEIbHOE K MHUMOE N300pakeHue.

[Tnockue u chepryeckyre 3epKasa.

[TocTpoenue n300pa’keHHsT B 3epKarax.

YBenuuenue nipu n300pa>keHNH 00BbEKTOB B chepruecKrX 3epKajax U JIMH3ax.
[TpoeKIMOHHBIE ONTHYECKHe TPUOOPHI.

doToanmnapar.

I'na3 kak ontuyeckas cucrema. Jlyma.

Mukpockort.

. Paspelnaronniasi crioco6HOCTb 1 yBeJIMUeHHe ONTHYeCKHX TIPUOOpPOB.
10.TTorpeIHoCTH ONTUYECKHUX TTPUOOPOB.

©®ND U R WN

11.Pa3iuuHble BUBI MUKPOCKOTIOB, HCTIO/Ib3yeMble B CyeOHOM SKCIIepTH3e.

12.0nTrueckas CBeTOBasi MUKPOCKOITHS U ee UCTIO/Ib30BaHUE /IS UCC/Ie/IOBaHUS 00BEKTOB CyZieOHOM
3KCIEePTU3HI.

13.JTroMuHecIieHTHas MUKPOCKOTIHSL U ee UCII0/Tb30BaHuUe [Iisl UCC/Ie[JoBaHUs 0OBEKTOB Cy1eOHOM
3KCIePTU3BI.



14.25eKTpoHHasi MUKPOCKOITHSI, ee BUJbl U MCII0/Ib30BaHKME ee /7S UCC/IeJOBaHusI 00beKTOB CyZeOHOM
3KCIIepTHU3bI.

15.TToHATHE 5/1EKTPOMAarHUTHBIX BOJIH.

16.MICTOYHHKM 3/71eEKTPOMarHUTHBIX BOJIH.

17.Crioco0sbI uccieoBaHus 3/1eKTPOMArHUTHBIX BOJTH Pa3/TMYHON JI/TUHBI.

18.11Ikasna 351eKTpOMarHuTHBIX BOJIH.

19.BuavmMasi ¥ HeBU[UMasi 30HBI IITKA/IbI 3/IEKTPOMAarHUTHBIX BOTH. CBOMCTBA 37IeKTPOMAarHUTHOTO
W3/TyueHusi B Pa3/IMYHBIX 00J1aCTsIX CIIeKTpa

20.Y npTpaduoneToBasi, ”HppakKpacHasi MUKPOCKOITHS U UCITO0/Ib30BaHKE ee IS UCC/Ie/IOBaHUSI 00BEKTOB
CyzneOHOM 3KCIepTH3bL.

21./Iucniepcusi ¥ 1IBET TeJl.

22.TloHsiTrie crieKTpa. THIIBI CIIEKTPOB, WCIIO/B3YeMbIX B CyZieOHOM SKCIepTu3e.

23.Jucriepcus moKa3aTesisi pesioMJIeHusT Pa3/IMUHbIX MaTepuaioB. KoadduiiveHThI MOTJIoIIeH s,
OTpaykeHUsI ¥ MPOMYCKaHUsI.

24.CrieKTpabHbII COCTaB CBETA pa3/IMUHbIX UCTOUHUKOB. CHEKTphI U CrieKTpabHble 3aKOHOMEPHOCTH.

25.CrieKTpajbHble arnmapaThbl.

26.[leiicTBUSA CBETA Ha BemlecTBO. PoTo3/1eKTpuUeckuil 3 deKT.

27 TloHsATHe OMOIOTUYECKHX METO/OB.

28.TIOMCK U U3BSTHE C/Ie[IOB OMOIOTUUECKOTO TIPOMCXOK/IEHUS Ha MEeCTe TTPOUCIIECTBUS.

29.0cHoBbI ¥ Bo3MoxkHOCTU [IHK-aHanv3a TkaHel U BbiZie/IeHUM yesioBeKa.

30.MoJieKy/ISipHO-TeHeTUUeCKUN UIeHTUPUKAIIMOHHBIN aHa/TN3

31.IToHATyre 3amaxa, NaxyuyuXx (3amaxoBbIX) ciefoB. V3bATHe 3araxoBbIX C1e/j0B, TPaBU/Ia YIIaKOBKU
3araxoHOCHTeeH.

32.MeTo/ibl KCCeIOBaHKST OMOIOTUUECKUX 00BEKTOB.

33.MeTtoj 0/16()aKTOPHOTO aHa/IM3a Maxyurx CIefloB UelioBeKa C MpUMeHeHreM COOaK-/1eTeKTOPOB.

34.TloHaTusl CyOBEKT U 0OBEKT B UCC/IeZI0BAaHUH 3aTIaX0OBBIX CJIe/[OB UesloBeKa C IpUMeHeHHeM Co0ak-
JleTEKTOPOB.

35.Tlepuoanueckuii 3akoH .M. MeHeneeBa.

36.0cHoBHEbIe TTocTynatel H. Bopa.

37.1loHATHe BelecTBa, MOJIEKYJIbI, aTOMa, XUMUUECKOI'0 3/7IeMeHTa.

38.Ctpoenue atoma. IToHaTre noHOB. VIOHHasA 1 KOBaJIeHTHasl CBS3U B MOJIEKYJIe.

39.Ctpoenue moJiekys. Teopust xumuueckoro crpoenust A.M. Bytnepoga.

40.CtpykTypa BelijecTBa. [lesieHue 1o arperaTHOMY COCTOsiHHIO. Kpuctaninyeckre U aMmopgHbie
BelllecTBa. BEICOKOMO/EKYJ/ISIDHBIE COeJUHEHUS

41.MexaHHU4ecKue CBOMCTBaA.

42.TemnoBble CBOWCTBA.

43.2neKTpUueckue CBONUCTBA.

44 . MarHuTHbIe CBOMCTBA.

5.3.3 TunoBble 3apaHusa (oneHOUHOe CpeACTBO - KOHTpo/sIbHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHyuu OITK OC-10

1. PacTBoOpbI, pacTBOpUTENH, PACTBOPsIEMbIe BelllecTBa.

2. TloHsITHe XMMHUYECKUX METO/I0B MICC/Ie/IOBAaHMSI, UX TTPUMeHeHHe MPU UCC/IeJOBaHUN 00BHEeKTOB
CyZeOHO FKCIepTU3bI.

MeTogp! pa3zeneHys U KOHLIEHTPUPOBaHUSI.

MeTo/bI KAUeCTBEHHOTO XUMUYeCKOT0 aHa/n3a.

MeTogp! oripefiesieHHst KOJTMYeCTBEHHOTO COCTaBa COeJUHEHUM

OcHoBHble (U3MUeCKUe BeJTMUMHBI.

[NonsTre ¢pu3MUeCKX METOZOB U UX KaacCU(UKALISL.

HUcnonp3oBanne Gr3nuecKUX METO/IOB TTPY SKCIIEPTHOM HCC/Ie/JOBaHUM.

N AW



9. TloHsaTue pU3NUECKON BEJIMUMHBI «TIJIOTHOCTh». MeTo/Ibl OTipeie/ieHusT TIOTHOCTH.

10.TTonsitre hr3nuecKoM BeTMUKHBI «Macca». MeTo/bl oTipe/iesieHusT MacChl.

11.TTonsATHE HU3NKO-XMMHUUYECKHUX METO/IOB aHa/IN3a.

12.Knaccudukaiys Gu3UKo-XMMHUUYeCKMX MeTO/I0B aHaIM3a.

13.Vcrionb30BaHue GU3NKO-XUMUUECKHUX METO/IOB TIPY SKCITIEPTHOM UCC/Ie/[OBaHUU.

14.Knaccudukaius 3/1eKTpOMeTpUUYeCKUX METOZ0B aHa/lu3a.

15.Knaccudukanys ¢poToMeTpuueckKux MeTo/[0B aHa/lu3a.

16. AToMHO-abCOpOI[MOHHAsT CTIEKTPOCKOITHS M MCITO/Ib30BaHKEe aTOMHO-abCOpOI[MOHHOMN CITEKTPOCKOITHUH B
cynebHoOM 3KcriepTu3e.

17.ATOMHO-3MHCCHOHHAs CLIEKTPOCKOIIHS ¥ UCII0J/Ib30BaHUE aTOMHO-3MHUCCHOHHOM CITEKTPOCKONHHU B
cynebHOM 3KcriepTu3e.

18.PeHTreHOBCKHWI aHa/T3, UCTIOIb30BaHKe PEHTTeHOBCKOTO aHajin3a B CyZieOHOM IKCrepTH3e.

19.Bu/ibl peHTreHOBCKOr0 aHasv3a.

20.Macc-crieKTpoMeTpru4ecKre MeTo/ bl aHa/Inu3a.

21.Mosneky/ISIpHbIi ClIeKTpaibHbIA aHany3. OCHOBHOM 3aKOH TOIJIOIIEeHHs CBeTa.

22.CriekTpockonus B Y® - 1 BUAMMOM 00/1acTH. JIIOMMHECLIEHTHBIN aHau3.

23.MHdpakpacHasi CIIeKTPOCKOITUS U CIIEKTPOCKOMHsI KOMOWHAL[MOHHOTO PacCeMBaHMS.

24.PainoCnIeKTPOCKOITUUeCKe MeTO/bl aHa/In3a.

25.T"a30Bast xpomarorpadusi Crob30BaHKe ee B CyZieOHOM dKCIiepTH3e.

26.)KvuakocTHast XxpomaTorpadusi ¥ UCIO/Ib30BaHMe ee B CyIeOHOM KCrepTr3e

27.TlonsTre XxpoMaTorpaduu.

28.TonkocnoiHasi xpomarorpadusi.

29.TTonsiTre copbiuy, qecopouyy. Buabl copOImm.

Kputepuu oneHnBaHus (0LleHOYHOe CpeACTBO - KOHTPO/IbHBIE BONIPOCHI)

OueHka Kpurtepuu oLieHUBaHUS

Bce komneTeHIMY (4acTH KOMIeTeHLMH), Ha GOpMUpPOBaHHe KOTOPbIX HarlpaB/ieHa
JUCLIMTUIMHA, CPOPMHPOBAHLI Ha YPOBHE He HIDKEe «TIPEBOCXOAHOY,
IIPeBOCXOZHO

P MIPO/IEMOHCTPUPOBAHBI 3HAHUS], YMEHUs1, B/IafleHusI [10 COOTBETCTBYIOLIUM

KOMIIETEHLIMSAM Hd YPOBHE, BbILIE TIPEeAYCMOTPEHHOT' O nporpaMMoﬁ

Bce komrereHiuy (4acTv KOMITeTeHIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
OTJINYHO JUCLIMTUTAHA, COPMUPOBAHBI HA YPOBHE HE HUXKE «OT/IMUHO», TIPH 3TOM XOTS ObI
0/THa KOMITeTeHLUs1 CHOpMHUpPOBaHa Ha YPOBHE «OTINUHO»

Bce komneTeHIMY (YacTH KOMIeTeHLIMH), Ha GOpMUpPOBaHMe KOTOPbIX HarlpaB/ieHa
OueHb XOpOLIO JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE HE HIDKE «0UeHb XOPOILO», TIPU 3TOM
X0Ts1 ObI 0ZJHa KOMIIeTeHI sl COpMHUPOBaHa Ha YPOBHE «0UeHb XOPOLIO»

Bce xommeTeHI[uM (4acTH KOMIIETEHIHUH), Ha (HOPMHUPOBaHMEe KOTOPHLIX HarpaBjieHa
XOpOILIO0 JUCLUITMHA, cOPMUPOBaHBI Ha YPOBHE He HIDKe «0UeHb XOPOIII0», TTPU 3TOM
XOTs1 ObI 0/JHa KOMITeTeHIMsI CHOPMHUPOBaHA Ha YPOBHE «0UeHb XOPOLIO»

Bce komneTeHIMY (4acTH KOMIIeTeHLWH), Ha (h)OpMUpOBaHHe KOTOPBIX HarpaB/ieHa
JUCLIUTUTAHA, COPMUPOBAHbI HAa YPOBHE HE HIDKE «Y/IOB/IETBOPUTETBLHO», TIPH
[|OBJIETBOPUTE/IEHO
Y P 3TOM XOTsi OBl 0ZJHa KOMITeTeHL[|si chOpMHUPOBaHa Ha YPOBHe

«y[l0BJIETBOPHUTE/ILHO»




OueHka Kpurtepuu oLieHUBaHUs

Xots 661 0/fHa KOMITeTeHLMs1 ChOPMUPOBaHa Ha YPOBHE «HEY/I0BJIETBOPUTE/THHOY,

HeyJOBJ/JIETBOPUTE/IbHO o
HU O/IHA 13 KOMIIeTeHLIU He chOpMUPOBaHa Ha YPOBHE «I1/IOX0»
IUIOXO0 Xorts ObI 0/THA KOMIIETeHIUsA CPOPMUPOBAHA Ha YPOBHE «TIOX0»
5.3.4 TumnoBbie 3apaHusi (oLeHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /1A OLEHKHU

copmupoBanHocTu KomnereHuu OTTK-7

1. TlonsTue MeTona CyZeOHON SKCIIePTH3BL.

Knaccugukaiysi MeTo/10B 10 CTereH! OOILIHOCTH U CyOopArHaLIWY.
Knaccudmukarysi 0611{e9KCriepTHBIX MeTO/I0B.

Kputepuu 3¢ (eKTHBHOCTH MeTO/Ia SKCTIIEPTHOTO UCC/IeJOBaHKSI.
MeTo/ 1 onvcaHus.

[Mopsizok onmcanusi 00BEKTOB Cy/1eOHOM IKCTIepPTH3BI.

Nk wWN

[Nonsatus cTanjapTa, CTaHAAPTU3aLUM U cepTU(hUKaLMK, TaCOPTU3aLiUM Y TIOBEPKU TeXHUUECKHUX

Cpe/ICTB, UCII0/Ib3yeMbIX B 3KCIIePTHO-KPUMUHATUCTUUECKON /1eATe/IbHOCTH.

8. TlonsiTe u3MepeHus: PU3NUECKOM BeJTMUMHBIL. 3HaUeHHe U eJUHMLA W3MepeHus (pr3ndecKo
Be/IMYMHB.

9. MexayHapoAHas cucteMa eguHuL] usmepenus (CH).

10.Knaccudukaiiys TUTIOB W3MepeHuH.

11.KocBenHsle nu3mepenusi. Onpesesienre 00bema, IJIOTHOCTH TeJla.

12.Knaccudbukaiys MeTofioB U3MepeHHH.

13.M3mepuTe/ibHBIE yCTPONUCTBA, UX K1acCUbUKaLus.

14.CTpyKTypHBI€ 3/IeMEHTHI CpeICTB U3MepeHUH. 11IKanbl.

15.Metponorryeckrie XxapakTepUCTHKY CPe/iCTB U3MepeHHi.

16.13mepenws B cy1e0HOI SKCIIepTH3e U U3MepHTe/ibHbIe IPUOOPLI, IPUMeHsIeMble B SKCIIepTHON
MpaKTHKe.

17.JIvHeiiHble U3MepeHUsl.

18.MeTponoruueckue xapakTepuCTUKH CPeJICTB U3MEPeHUI.

19.Ksacc TOUHOCTH CPe/ICTB U3MEPEHUN.

5.3.5 TunoBbie 3apaHusa (oreHOUHOe CpeACcTBO - KOHTpo/IbHbIE BOMPOCHI) A/ OLIEHKH
chopmupoBaHHocTH KommnereHnuu OITK-9

1. Tunsl norpemHocTeil u3MepeHys (pU3MUeCKUX BEJIMUMH: CUCTEMaTUUeCKUe U ClyyvaliHble
TMOTPEeILHOCTH, TIPOMaXxH.

[MoHsiTHe abCOJTFOTHBIX, OTHOCUTE/IEHBIX TIOTPEIIHOCTeN 3MepeHUsl.

CucreMaTryecKye MOrpeLHoCTy U UX KlaccuduKalysl.

CrnocoObl yMeHbIIIeHUsI CUCTeMAaTHUeCKUX TOTPEeLTHOCTEH.

CryualiHble NOrpelHOCTH. BeposiTHOCTHOe omnucaHue pe3y/bTaToB U MOrPEeIIHOCTeM.
JuckpeTHbIe 1 HeTlpephIBHbIE C/TyuyaiiHble BeTMUMHBI.

MoMeHTHBI ClTy4YalHbIX BEJIAYMH.

N AW

CpeaHeapuMeTHUeCKOTO 3HAYEHHST M3MEPSIeMOU BeTMUMHbI, CpeTHeapru(MeTHUeCKasi OITHOKa,
cpefHeKBaJpaTUYHasH OLIMOKa U3MepeHusl.

9. 3akoHbI pacmipe/iesieHusi C/TyYaiiHbIX MTOTPeLTHOCTeH.

10.0OueHKa cny4yaliHbIX IOTpelIHoCTel. [loBeprTenbHas BepOSTHOCTE U [JOBEpUTE/BbHBIA UHTEepBall.
11.06paboTKa pe3y/bTaTOB U3MEPEHUS.



12.EuHCTBO U3MepeHuii.
13.TToBepKa cpesiCTB U3MepPEHU.
14.KanubpoBKa cpeJiCTB U3MepeHUH.

5.3.6 TunoBbie 3afaHus (oeHOUHOe CpeACTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLEHKH
copmupoBanHocTu KomnereHnuu OITK OC-10

1. TloneBas KpUMHHA/IKMCTUKA KaK pa3zesl KpUMUHAIMCTHKH, ee COCTaBIISIOLIHe.
TexHMUECKHe Cpe/iCTBa il PaOOTHI B «IT0JIEBLIX» YCIOBUSIX.

PaboThI CO CiefJaMy B «TIOJIEBBIX YCIOBHSIX».

[TpoBeneHUe U3MePEHUN B «I10JIEBLIX YCIOBUSX».

OpueHTUpPOBaHMeE U NPUBSI3Ka K MECTHOCTH.

OpueHTHpOBaHUE MO HABUTaTOPY.

PaboTa B mosisIpHOM cHcTeMe KOOp/WHAT.

Nk WwWwN

Kputepuu oneHnBaHus (0LleHOYHOe CPeACTBO - KOHTpO/IbHBIE BOIIPOCHI)

OueHka Kpurepun ouieHMBaHus

Bce kommeTeH1[uM (4acTH KOMIIeTEHIHH), Ha (HOPMHUPOBaHKe KOTOPLIX HarpaB/ieHa AUCLIATIINHA,
C('l)OpMI/IpOBaHLI Ha YPOBHE€ HEe HI)KE «TIPEBOCXOAHO», TIPOAEMOHCTPDUPOBAHBLI 3HAHWUA, YMEHN,
BJIaZIeHHS MO0 COOTBETCTBYIOLIMM KOMITIETEHLIUAM Ha YPOBHE, BbIlIe IIpeJyCMOTDPEHHOI'O
rporpammoi Bce KomreTeHI[uM (YacTH KOMIIETEHI[HH), Ha (POpMUPOBaHKe KOTOPLIX HarlpaBjieHa
MUCLIMTUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKE «OTJIMYHO», TIPH 3TOM XOTsI ObI 0/THa
KOMTIIeTeHIIMsI chOpMHUPOBaHa Ha YPOBHE «OT/IMYHO» Bce KoMIeTeHI[MHY (YaCTh KOMIIETeHI[HH ), Ha
3aUTeHO ('bOpMPIpOBaHI/Ie KOTOPBIX HallpaBJ/ieHd AWCLIUIT/IMHA, C(I)OpMI/IpOBaHbI Ha YPOBHE HEe HIDKe «OUYeHb
XOPOIIIO», TIPA 3TOM XOTs OBl O/THa KOMITEeTeHI[Us chOpMHPOBaHa Ha YPOBHE « OUeHb X0poIo» Bce
KOMIIETEHIINH (qaCTI/I KOMHQTEHL]HI;'I), Ha (bOpMHpOBaHHe KOTODBIX HallpaBJ/i€eHa AWCLUII/IMHA,
chopMHUPOBaHbI Ha YPOBHE He HIKE «XOPOIIIO», TIPU 3TOM XOTS ObI 0/JHa KOMITETEHIUS
cchopMUpOBaHa Ha YPOBHE «XOpOIIO» Bce KoMrieTeHI MK (4acTH KOMITeTEHIHI), Ha ()OpMUPOBaHHe
KOTOPBIX HarpaBJieHa JUCLUIIMHA, COPMHPOBaHbI Ha YPOBHE He HUXKe «YJOB/IETBOPUTETHLHO»,
TIPY 3TOM XOTsI OBl O7IHa KOMITETEHI[UsI ChOPMUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTETHLHO»

Xorts ObI 0fHa KOMIIeTeHLMsI CYOPMUPOBAaHA Ha YPOBHE «HEYAOBIETBOPUTEIbHO», HU O/IHA U3
He N

KOMITeTeHLIMI He c()OPMHpPOBaHa Ha YPOBHE «IJI0X0» XO0Tsl Obl 0ZiHa KOMITeTeHIUs1 chopMHUpOBaHa
3a4TeHo
Ha YPOBHE «IIJIOX0»

5.3.7 TunoBbie 3agaHusa (oLeHOUHOoe cpeAcTBO - IlpakTHueckoe 3ajaHue) /i1 OLEHKHU
chopmupoBanHocTH KommnereHnuu OITK-7

1.  TloctpoeHue u300pakeHust B TVIOCKOM 3epKaJie

2. ITocTpoenue n300pakeHHst 00BEKTa C TTOMOIIIBIO JIMH3: PACCTOSIHUE OT MpeMeTa 0 JIUH3bI Ooibiie 2F.
3.  TloctpoeHue n3o0bpakeHHst 00BEKTa C TIOMOL[BIO JIMH3: PACCTOSIHUE OT TIpeJjMeTa 0 JIMH3bI paBHO 2F.
4.  TloctpoeHue n300paXkeHHUst 00bEKTA C TIOMOILIBIO JIMH3: PaCCTOSTHKUE OT MpeiMeTa /10 JIMH3bI paBHO 2F.
5.  Tloctpoenue u306paxkeHUs1 00BEKTA C TTOMOIIBIO JIMH3: PaCCTOSIHUE OT TIpeJMeTa /10 TUH3bI Oosbile F,

HO MeHble 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 o/j06peHa Ha 3acelaHUM METOJUUECKON KoMuccuu oT 17 Hosi6pst 2025, mpotokos Ne 2.
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