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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
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FOpuguueckuii pakyabTeT

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokosa Ne 15 ot 24.12.2025 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
PeueBeueckuie 3KCriepTU3bI

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, CTaTH4YeCcKoe U JUHaMUuUecKoe, TIpsiMoe U KocBeHHoe. MeTo/ibl u3Mepenuit. Knaccudukaiys
MEeTO/I0B U3MepPEeHUN.

2.2. CpeacTBa U3MepeHuH, pUMeHsieMble B Cy/le0HOM KCTiepTr3e

[MonsiTve cpeAcTBa U3MEPUTETFHON TeXHUKHU. Kitaccudukalius rpyrin cpeficTB U3MepeHuid. MeTposioruueckast
XapaKTepUCTHKa cpeAcTBa U3MepeHnid. Knaccrudukaiys cpeicTB U3MepeHU 10 TeXHUYECKOMY Ha3HaueHUIo,
T10 OTHOIIIEHHIO K M3MepsieMol (u3ndecKol BeJIMUrHe, TI0 MeTPOJIOTHUeCKOMY HasHaueHHt0. CTPyKTypa
cpenctB u3Mepennii. Knaccudukanys u3MepuTensHbIX IPUOOPOB M0 pean3yeMoMy MeTOy U3MepeHuUsl, 10
TIPUHLIMITY JefcTBYS, TI0 QYHKIMOHATBHOM 3aBUCUMOCTH [T0Ka3aHuM.

Vi3mepuTeibHBIe TIPUOODBI, TIPUMeHsIeMbIe B 9KCIIEPTHOM MpakTHKe. IIITaHreHUHCTPYMeHT, MUKPOMeTPUYeCKHUi
WHCTPYMEHT, PUOOPHI [I71s1 U3MePeHHs MacChl, TeMITepaTyphl, TUIOTHOCTH 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 C/Ie[JOB Ha MeCTHOCTH. VIcrioib30BaHNe pa/iiajIbHON CHCTeMbI KOODAMHAT TIPH OCMOTPe MecTa



MIPOMCIIIECTBHSI HA OOJIBILION TIOIa/H.

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

[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 Tes1. CrieKTpa/bHbIA COCTaB CBETA pa3MUUHbIX UCTOUHMKOB. KoadduieHTh! noroeHus,
OTpa’KeHUs U MpoIycKanus. HacelieHHOCTE 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 CriefoB GUOMOTUYECKOTO MPOUCXOXKAeHHS. TIOMCK U U3BITHE CIe[JOB OUOIOTHUECKOTO
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.

Pa3pien 8. XpomaTorpaduueckrie MeTo/bl U MeTO/ibI OTIpe/ie/IeHusi COCTaBa U CTPYKTYPbl 00BEKTOB CyZie6HOM
3KCIIePTHU3bI.

8.1. MeTo/ipl OTIpe/ie/ieHHsT COCTaBa U CTPYKTYPbI 00bEKTOB Cy1e0HOM IKCIIePTH3bI

MeTogpb! OTIpe/iesieHHst 3/IEMEHTHOTO COCTaBa U CTPYKTYPbl 00beKTOB. CrieKTpasbHble TprOopsl. MeTo/b
orpe/iesieHUs 37IEeMEHTHOTO COCTaBa U CTPYKTYPBI, MCTIO/Tb3yeMble B MPAKTHKE CyZeOHO-IKCIIePTHBIX
HCCeIOBaHUM.

MonekynsipHbIM CrieKTpasibHbIN aHaniu3. OCHOBHOW 3aKOH IOTJIOLeHHs cBeTa. MeTobI orpe/iesieHust
MOJIEKY/ISIDHOTO COCTaBa (CreKTPOCKOMHS B BUAUMOM U yabTpaduoieToBoM 001acTsx, MHPpakpacHast
CIIeKTPOCKOIIHS, TFIOMUHECLIeHTHBIM aHa/iu3, peHTreHorpadueckuil MeTosl, paZiioOCKOIMYecKre MeTo/|bl —



s1epPHO-MarHUTHLIN pe3oHaHC (AMP) U s/1eKTpOHHBIN apaMarHUTHLBIN pe3oHaHc (3I1P), macc-
CITeKTPOCKOITMUECKUI MeTO/]) ¥ UX MCII0/Ib30BaHKe MTPY UCC/Ie/[0BaHUN 00BEKTOB CyeOHON SKCIepTH3bl B
pelleHnH 3KCIIePTHBIX 3a/au.

8.2. Xpomatorpaguueckre MeTo/bl NCC/Iel0BaHUsI 00bEKTOB Cy1e0HOM SKCIIepTU3bI

[Mousitre xpomaTorpaduu. "asoBast xpomarorpadwusi. KugkoctHas xpomartorpadust. ToHKocCI0MHas
xpomarorpadus (TCX). Ucronb3oBaHue xpoMarorpapuyeckux MeTO/I0B NPU UCC/IeJOBaHUU 00BbEKTOB
Cy/ieOHOM KCTIepTHU3HI.

8.3. AHanMThUeCcKre MeTObl UCC/IeJOBaHMS.

XuMHUecKue MeTo/ibl aHaau3a. PacTBOpkl, pacTBOpUTeE/IH, pPacTBOpsieMble BelljecTBa. [1oHATHE XMMHUYeCKHX
METO/IOB MCCJIe/IOBaHMsI, UX TIPUMEHeHHe TIPH UCC/Ie[JOBaHUU 00BEKTOB Cy-Ze0HOM 3KCIepTrU3bl. MeTo/bl
paszesieHus ¥ KOHL|eHTPUPOBaHUsl. MeTo/ bl KaueCTBEHHOI'0 U KOJIMUeCTBEeHHOI'0 XMMHUUEeCKOro aHau3a.
dusnueckre MeTo/ibl aHaan3a. OCHOBHBIe (M3MUecKue BelMYUHbL. [1oHsTHe PU3NUeCKUX MeTO/0B U UX
knaccuukanms. Vicnonb3oBaHue Gr3nuecKuX MeTOJ0B MPU SKCIIePTHOM HCCIe0BaHUN
du3MKo-XUMHUYeCcKre MeTo/ibl aHanu3a. IToHsaTre GpU3NKo-XMMUYeCKUX MeTOZI0B aHalr3a U UX KjiaccuduKarys.
HWcnonb3oBaHue GU3NKO-XUMUUECKUX METOJOB TIPH IKCIIEPTHOM UCCIeZ0BaHUH.

Pa3zen 9. ViHpopMaLMOHHbIE TEXHOJIOTUN U UCKYCCTBEHHBIN MHTE/UIEKT B TIPOM3BOACTBE CYAeOHBIX IKCIIePTH3.
Buzbl vHGOPMAaLMOHHBIX TEXHOIOTHH, UCTIONb3YeMbIX B Cy/ie0HOM SKCciepTr3e. ABTOMAaTH3aus CyZe0HbIX
9KcrepTr3. VICKyCCTBEHHBIN MHTE/IEKT KaK METOJ, UCC/IeIOBAHKMS M CTIOCO0 pellieHyst SKCIIePTHBIX 3a/au.

4. YueGHO-MeTOjUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJaromuxcs

CamocrosTenbHast paboTa 00yJaroU[UMXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aIaHUSIM JI7IsT TeKYIIero KOHTPOJISI ¥ TIPOME)KYTOUHOW aTTeCTallud TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBEJEeHHBIM B II. 5.

st obecrieueHust CaMOCTOSITE/TBHOM PabOTHI 00yUarOLMXCsl MCTIONB3YHOTCS:
OJIeKTPOHHBIE KYPChI, CO3/IaHHbIE B CHICTEMe 3/IeKTPOHHOTO 00yueruss HHI'Y:

«EcTecTBeHHOHayUHbIe METO/IbI CYIeOHO-9KCTIEPTHBIX UCC/IeI0BAaHHI»,
https://e-learning.unn.ru/course/view.php?id=6195.

5. ®oHA OLEHOYHBIX CPeJCTB /I/Ifi TeKYIero KOHTPOJIi YCIeBaeMOCTH U HNPOMeXYTOYHOM
aTTecTalMi Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HeOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00y4YeHHs NPH HPOBeJeHHH
TeKyIlero KOHTPOJIsA yCIIeBaeMOCTH C yKa3aHMeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TunoBbie 3afaHusa (ouLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
copmupoBanHocTu KomnereHuu OITK-7:

3aganue 1. [TogroToBUTh CXeMy MecCTa IIPOMCILIECTBUS, U3MEPUTh PACCTOSIHUE MEXY OTZe/bHbIMU
rpeJMeTaMH, T0/Ib3YsICh PY/I€TKON U 37IeKTPOHHBIM JJa/TbHOMEDPOM.

3amanue 2. [Ipon3BecTy orvcaHue HeCKOJIBKUX 00bEKTOB.



3azanue 3. C OMOILBIO [ITaHTeHLUPKYJIsi U3MEPUTh TM/Ib3bI U YJIH, PeJI0CTaB/IeHHbIe MPEeroaBaTeseM,
3aprCoBaTh UX M HaHeCTH pa3Mepbl. PaccurTaiiTe OTPeIIHOCTh U3MepeHHH.

3azaHue 4. BoliiTU Ha MECTHOCTb Y TIPOM3BECTH U3MepeHUs1 Ha MECTHOCTH C IIOMOIIIbI0 TeOMeTpPUUeCKUX
TOCTPOeHUH, MPOJeMOHCTPHUPOBATh U3MepeHUs Ha PUCYHKe U KapTe MeCTHOCTH.

3azaHuve 5. BbITH Ha MECTHOCTb Y TIPOM3BECTH MPUBSI3KY K MECTHOCTH (He MeHee 3 MeTOZOB),
TMPO/IeMOHCTPUPOBAThL U3MepPeHUst Ha pUCYHKe M KapTe MeCTHOCTH.

5.1.2 TumnoBble 3ajaHusa (oLeHOUHoOe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /I OLEHKHU
copmupoBaHHocTH KomneTeHnuu OITK-9:

3apanue 6. [IprBecTy coCTaB 3KCIIEPTHOTO YeMOZaHa C YKa3aHMeM Ha Ha3HaueHHe KaXKZ0ro BXOJALLEro B ero
COCTaB MHCTPYMeEHTa ¥ Tiprubopa.

3a,aaH1/1e 7. OnTuueckue H3MeEpPEHHA: PEINUTb 3aJa4u 10 BBIUMC/IEHNIO CHUJIBI CBE€TAd, OCBEII€eHHOCTH, APKOCTHU
HCTOYHHKA.

3aganue 8. Jlyna. ITpousBecty Hab/roieHHe 00BbEKTA C TIOMOII[BIO JIYTTbL. Pe3y/bTaT 3aprcoBaTh.

5.1.3 TunoBbie 3agaHusa (oLeHOuUHOe cpeAcTBO - IIpakTHueckoe 3ajaHue) /1 OLEHKHU
copmupoBaHHocTH Komnerennuu OITK OC-10:

3aganue 9. Mukpockor. [Tpou3BecTH HabJTHOAEHUS pa3InUHbIX 00BEKTOB: HUTEH, TKaHW, BOJIOC, PEKBU3UTOB
JIOKYMeHTOB. Pe3ybTaThl HAOJIIO/IeHHS 3apHUCOBaTh.

3aganue 10. C oMoILs10 MUKPOCKOTIa TIPOU3BECTH M3MepeHHe Pa3/IMUHbIX PUQTOB.

3aganue 11. C moMoIIbi0 yIbTpa(UroIeTOBOr0 OCBETUTEIS U3YUUTh JIFOMUHECIIEHITUIO Pa3/IMUHBIX 00bEKTOB.
PesysibTaThl OMuMcaTh.

3azmanue 12. C moMolb0 WHPPaKpacHOM JIyTibl H3yUUTh TIOBe/IeHHe Pa3/IMYHbIX KpacuTesnel U 00beKTOB IpU
MH(ppaKkpacHOM U3/1yueHUH. Pe3ynbTaThl onucaTh.

Kpurtepuu oneHnBaHus (oneHoUHOe cpeAcTBO - IIpakTHUecKoe 3ajaHue)

OneHka Kputepun orjeHMBaHUsA

3auTeHo Bce kommeTeHI[M (4acTH KOMIIeTeHIMM), Ha (hOpMHUPOBaHKe KOTOPBIX HarpaB/ieHa AUCLIMILIMHA,
chopMHpOBaHBI Ha YPOBHE He HIDKe «IIPeBOCXOJHO», TIPOJIeMOHCTPUPOBAHbI 3HAHKS, YMEHHUs,
BJIa/|eHUsI TI0 COOTBETCTBYIOLIMM KOMIIeTEHLIMSIM Ha YPOBHE, BhILIIe [IPelyCMOTPEHHOI0
nporpamMmoii Bce komneTeHIMU (YacTH KOMIIeTeHLIMH), Ha GOpMUpPOBaHME KOTOPBIX HarlpaB/ieHa
JUCLIMTUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKe «OTJIMYHO», TIPH 3TOM XOTs1 ObI 0fHa
KoMIleTeHLIMs1 c(popMUpOBaHa Ha YPOBHE «OT/IMYHO» Bce KomreTeHLIMY (4aCTU KOMIIeTeHLIMH), Ha
(hopMHpOBaHUe KOTOPBIX HarpaB/eHa JUCLMIUIMHA, CPOPMHPOBAHLI HA YPOBHE HE HIXKE «OueHb
XOPOLIIO», TIPY 9TOM XOTs ObI 0/jHa KOMIIeTeHL1sI chOpMHUpOBaHa Ha YPOBHE « OueHb XOpoIlo» Bce
KOMIIeTeHLIMH (4acTy KOMIIeTeHLIMH ), Ha (OpMUPOBaHUe KOTOPBIX HalpaB/eHa JUCLIMIUINHA,
copMHpOBaHbI Ha YPOBHE He HIKe «XOPOLIO», IIPY 3TOM XOTs Obl 0/jHa KOMIIeTeHLHS
cchopMUpOBaHa Ha YPOBHe «XOpOII0» Bce KoMrieTeHIMM (4acTH KOMITeTEHIHI), Ha ()OpMUPOBaHUe

KOTODBIX HallpaBJ/ieHa AWCLUII/IMHA, C('bOpMI/IpOBaHbI Ha YPOBHE€ He HMXE «YA0BJ/IETBOPUTE/IBHO»,




OueHka Kpurtepun ouieHMBaHus

TIPU 3TOM XOTs ObI 0/JHa KOMIIeTeHLHsE CYOPMHUPOBaHa Ha YPOBHE «YZOB/IETBOPUTEIEHO»

He

3a4UTeHOo

Xors ObI 0fHa KOMIIeTeHLMsI CYOPMUPOBaHA Ha YPOBHE «HEYAOBIETBOPUTEILHO», HU O/IHA U3
KOMITeTeHLIMI He c()OpMHUpPOBaHa Ha YPOBHE «IJIOX0» XO0Tsi Obl 0ZfHA KOMITeTeHIUs1 chopMHUpOBaHa
Ha YPOBHE «I1JIOX0»

5.1.4 TunoBble 3ajaHus (OLeHOUHOe cpeACTBO - [lok/1aj) A/NA OLEeHKU CHopMHPOBAHHOCTH

kKomnerennyu OIIK-7:

ok W=

CucremMa MeTO/0B CyieOHOM KCIIepTH3BI.

V3mepenus B cyzieOHOI SKCcriepTuse.

OmbKYM n3MepeHust

CaeToBble U3MepeHUst B Cy1e0HOM sKcIiepTH3e.

OcobeHHOCTH pabOoThI 3KCIIepTa-KPUMHUHAIMCTA B TTOJIEBLIX YC/IOBUSIX.
CriekTp U 1|BeT TeJl.

5.1.5 TunoBble 3afaHusi (OLeHOUHOe cpeJcTBO - J0K/aj) Ajisi OLeHKH C(hOPMHUPOBAHHOCTH

kKomnerennuu OITK-9:

vk

JIyTibI ¥ MX UCTIO/Ib30BaHKe MPY 0O0HApY>KeHUH 00BEKTOB.

MuKpockonuyeckue UCCIe0BaHus B Cy1eOHOI SKCrepTuse.

CriocoOsI UCCeI0BaHUS /IEKTPOMArHUTHBIX BOJTH PAa3/TMYHON JI/TUHBI.

[TonsiTue 610I0TMYECKUX METO/0B, 0/1b(aKTOPHBINM aHa/IN3 Maxyuux C1efl0B yeloBeKa.
MorneKynsipHO-TeHeTUUeCKUi uAeHTU(OHKALMOHHbIM aHaIu3.

5.1.6 TunoBble 3afiaHusi (oLleHOUHOe CpPeJACTBO - Jlok/1aA) A/ OLeHKH C(OpMHPOBAHHOCTH
kovmnereniuu OIIK OC-10:

1.
2.
3.

Vcrionb3oBaHue pU3NUECKUX METO/0B IIPH 3KCIIEPTHOM HCC/lel0BaHKU.
Xumnyeckre ¥ QU3NKO-XUMUYeCKHe MeTOAbI SKCIIePTHBIX UCCIe0BaHUMN.
I"a3oBasi ¥ TOHKOC/IOHAs XpoMaTorpadus 1 ee UCI0/Ib30BaHKe B CyZeOHOM sKcIiepTH3e.

Kputepumu onjeHnBaHus (0LjeHOUHOe CpeACTBO - Jlok/ap)

OueHka Kpurtepru oLieHUBaHUS

IMpeBOCXO0JHO

Bce komneTeHIMY (YacTH KOMIeTeHLIMH), Ha GOpMUpPOBaHMe KOTOPbIX HarlpaB/ieHa
JUCLIMTUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKEe «TIPEBOCXOAHOY,
MIPO/IEMOHCTPUPOBAHBI 3HAHUSI, YMEHUs1, B/IafleHusl [10 COOTBETCTBYIOLIUM
KOMITETEHLIMSIM Ha YPOBHE, BbIIIIe TIPeyCMOTPEHHOT0 TTPOrpamMMoi

OTJINYHO JVICLITITMHA, COPMUPOBAHBI Ha YPOBHE He HIDKE «OT/IMUHO», TP 3TOM XOTSI ObI

Bce komrereHiuy (4acTv KOMITeTeHIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa

OJHa KOMIIeTeHIHA CCbOpMI/IPOBaHa Ha YPOBHE «OT/IMYHO»

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

AW CIIUIT/IMHA, C('bOpMI/IpOBaHBI Ha YPOBHE€ He HM)XX€ «0U€Hb XOPOIIIO», IIPU 3TOM




OueHka Kpurtepuu oLieHUBaHUs

XOTs1 ObI 0/JHa KOMITeTeHIMsI ChOpMHUPOBaHA Ha YPOBHE «0UeHb XOPOLIO»

Bce xomnieTeHL[UM (4aCTH KOMIIeTeHIUI), Ha GOpPMHPOBaHNe KOTOPBIX HarpaB/ieHa
XOpOILIOo JVCLIMTIIMHA, COPMUPOBAHBI HA YPOBHE He HIDKE «XOPOILO», TIPH 3TOM XOTs1 Obl
0JlHa KOMITeTeHL[1s1 CHOPMHUPOBaHa Ha YPOBHE «XOPOLIO»

Bce xommneTeH1[uM (4acTH KOMIIeTeHIUM), Ha (hopMHUpOBaHKe KOTOPBIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHbI HAa YPOBHE He HIDKEe «y[IOB/IETBOPUTENLHO», TIPH

Y/IOB/IETBOPUTEJIHHO
5TOM XOT# OBl O/IHa KOMITETeHL[UsI CPOPMHUPOBAHA HA YPOBHE
«Y[IOBJIETBOPUTE/ILHO»
Xorst GBI 0fIHa KOMIIETeHI[1s1 ChOPMHUPOBAHa HAa YPOBHE «HEY/I0BIETBOPUTEILHO»

HEY/I0B/IETBOPUTE/ILHO . (opmHp P Y, P ’
HY O/IHA U3 KOMITETeHL[Mi He C()OPMHMPOBAHA HA YPOBHE «IIJIOXO0»

IUI0X0 Xots bl 0Ha KOMIIeTeHL|sI COPMUPOBAHA Ha YPOBHE «IIJIOX0»

5.1.7 TunoBble 3ajaHus (oneHouHOe cpeAcTBO - TecT) A1l OLeHKH C(HOPMHPOBAHHOCTHU
kKomneTeniyu OITK-7:

1. CucTeMa JIorHUecKuX U (WTM) MHCTPYMEHTA/IBHBIX Orepaluii (criocoboB, MpreMoB) MoTyueHUst JaHHBIX
JI7ISI pellieHus BOTIPOCa, IOCTaB/IeHHOTO Tiepe/ SKCIIePTOM

+MeTo/ cyZie6HOH IKCIepTU3b

-MeToJ¥Ka CyeOHOM 3KCIepTH3bI

-Teopwus Cy/1eOHOMN SKCIePTU3bI

-SI3BIK CyZieOHOM SKCIIepTH3bI

2. Yro HE Oyzer BrICTYNaTh Kak TpeboBaHUe K METOAY SKCIIEPTH3BI
-HayuyHast 000CHOBaHHOCTh

- 3aKOHHOCTb Y 3STUYHOCTh

- OUEeBUJHOCTh U HATJIIAHOCTh

+Crmoco6HOCTE /JaTh KOJTMYEeCTBEHHBIH OTBET

3. B cTpykTypy 3kcnieptHoro metosa HE BXogsT ciiegyrolye 3/1€eMeHTbI
-000CHOBBIBAIOIIIAS YaCTh

-0OriepalilMOHHasdA 4dCTb



-TeXHn4yecCKas 4aCTb
-OKCIeprMeHTa/IbHas 4aCThb

4.  U3noxxeHre HayyHOH 6a3bl, HA KOTOPOM CO3/jaH METO/, U NPe/iCTaB/IeHue O pe3yJbTaTe ero NpHMeHeHHUs!
BXO/IUT B

+060CHOBBIBAOIIYIO YaCTh

-OTIepalOHHY0 YacTh

-TeXHUYECKYH0 YacTh

[eticTBUs, orepaLii, TIPHeMbl OCYIL[eCTBI€HUsSI MeTOZa BXOJST B
-000CHOBBIBAIOIIYIO UaCTh

+0repaIuoHHYI0 YacTh

-TeXHUYECKYH0 4acTb

5. MarepuasbHble CPeJCTBa, MPUOOPHI, KOTOPBIE TIO3BOJIAT Pearu30BaTh METO/] BXOST B
-000CHOBBIBAIOIIYIO UaCTh

+oIepalyiOHHYI0 4aCTb

-TeXHUYECKYI0 YacTh

6. K obuum (o61eHayuyHbIM) METOIaM OTHOCSATCS
-aHa/IM3 U CUHTE3

-UHAYKIUS U IeAYKIUS

+Hab/ro/IeHre U M3MepeHre

+ omurcaHue, YKCIIeEPUMEHT

7. K o61um (061mieHayYHbIM) METO/JaM OTHOCSITCSI
-MHUKDPOCKOMUeCKHe U (hoTorpathuueckre
+Mo/Ie/TUpOBaHuUe

- CTIeKTpasIbHbIe METO/IbI

- peHTTeHOrpaduyecKre MeTo/Ibl

8. K yacTHO-HayUHBIMHM METO/IaMU Cy/1e0HOM KCITePTH3bI (001e3KCIIEePTHBIM) OTHOCSATCS



-WHYKLYS U 1eAyKLIUS
-Hab/oZieHre U U3MepeHre

-OTMCaHue, SKCIIePUMEeHT

+MHUKpOCKonMyeckue U (ororpadrueckrie METObI

9.  Mertozpl, C TOMOIIBI0 KOTOPBIX UCC/IEYIOTCS BHEIIHee CTpoeHre 00beKTa, a Takke (hopma, pa3Mepsl 1
B3aUMHOe pacrojiokeHue (Tonorpacuio) o6pasyrolix ero CTpyKTypHBIX 371eMEHTOB

+MeTo/Ibl aHa/lr3a MOp(0JIOTHY BellleCTB, MaTepPUasoB U uszenuit

-MeTO/Ibl aHa/IM3a COCTaBa BelleCTB U MaTeprasioB

-MeTO/Ibl aHa/In3a CTPYKTYPHI BelL[eCTB, MaTepyasoB U U3feuil

-MeTO/Ibl aHa/M3a PU3NUeCKUX, XUMUUeCKUX U IPYTUX CBOMCTB BeIleCTB, MaTepHaiOB U U3/lelni
10. W3mepeHue 3T0O

+CpaBHeHHe U3MepsieMOo BeJIMUKHBI C APYTOi BeJTMUMHON, IPUHSATON 3a 3TajloH

-COTIOCTaB/IeHWe OJHOT0 CBOMCTBA Be/TMUWHBI C IPYTYIM CBOMCTBOM

-CpaBHeHUe OZIHOM BeJTMUUHBI C HECKOJIbKUMU

-COIOCTaB/IeHHe BeTMUUHBI C CaMOM COOOM

11. Mertponorus 3To

+Hayka 006 N3MepeHHUsIX, MeTOZlaX M CpeJicTBax obecrieueHust e[IHCTBA U3MePeHHI U MeToZlaX M CpeJiCTBax
obecrieueHus UX TpeOyeMOU TOUHOCTU

-7leqaTe/IbHOCTb 10 pa3paboTke cpe/iCTB U3MepeHUl
-HayKa 0 Cy/1eOHOM 3KCIiepTr3e
-110C/1e,0BaTeNbHOCT [JeMCTBUM NTPU U3MepeHHIX

12. KonuuecTBeHHas onpeseneHHOCTh (PU3NUeCKOU BeJTMUKHBI, TIPUCYLLasi KOHKPeTHOMY MaTepUuaJbHOMY
00BEKTY, CHCTEMe, SIBJIEHUIO WA TIPOLIeCCY

+ pasmep ¢U3NUECKON BeJTUUNHBI
-eZIMHULIA M3MepeHHsT (PH3MUeCcKol BeTMUMHBI
-3HaueHue PU3NIeCKON BeTMUNHbI

-UKCJ/IOBOE 3HaUeHue CI)I/IBI/IHECKOf;I BeJ/IMUMHBI



13. BeIpakeHue pa3mepa (hHU3UUeCKON BeTMUUHBI B BU/Ie HEKOTOPOT'O UMC/Ia TIPUHSITBIX [I/IS Hee eIUHUIL]
- pa3mep hr3UUeCKON BeTMUHHBI

-eIUHUIIA U3MepeHUs (PU3NUeCKOU BeJTMUHUHEI

+3HaueHue HU3NUECKOU BeJTMUMHBI

-UKCI0BOe 3HaueHue (Hr3UUecKol Be/TMUHHbI

14. 3nHaueHue q)HBHQECKOﬁ Be€/IMYMUHBI, KOTOPO€ Hea/IbHbIM 06pa30M XdpPaKTepHU3yeT ee B KaAUeCTBEHHOM U
KO/IM4YeCTBeHHOM OTHOIIIeHNH

+HCTUHHOE 3HaueHue

- pa3mep (u3UUeCcKoN BeJTMUMHbI

-eJUHUIIA U3MepeHUs (PU3NUeCKOU BeJTMUMHEI
-3HaueHre PU3NYeCcKOl BeJTMUMHEI

15. Kakas u3 BeMurH BXOAUT B cuctemy CU
-JTUTP

+MeTp

-TOHHa

-yac

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

- CeKyHza

-KUJI0TpamMmm

+repi|

17. TlpucraBKa «HaHO» 3TO
+107
-10®
-1073

103



18. Knaccudukaiiys u3MepeHUi 1o OTHOIIIEHUIO K U3MeHeHUI0 U3MepsieMOU BeTMUMHbI
+ cTaThyeckoe U JUHaAMUUeCKoe U3MepeHue

- OZIHOKpPaTHOe U MHOTOKpaTHOe U3MepeHue

- paBHOTOUHbIe U HEpaBHOTOUHbIE H3MepeHUs

- abCOJTIOTHBIE Y OTHOCUTE/TbHBIE U3MepeHUs

19. ®dwusnyeckoe siBeHre WK 3QQeKT, TONI0KEHHOe B OCHOBY U3MepeHH

+IIPUHITUTT U3MepeHUi

-MeTO/i U3MepeHHH

-Cpe/CTBO U3MepeHuit

20. TexHuueckoe Cpe/iCTBO, TIpeJHa3HAUEHHOE AJis U3MepeHHH, BOCIIPOM3BO/sIIee U XpaHsiiliee eIUHULTY
(br3MuecKol BeJTMUNHBI

+CpeJiCTBO M3MepeHUi

-MIPUHLIUIT U3MepeHnui

-MeTOo/, U3MepeHnH

-U3MepUTeJbHas MPUHA/JIe)KHOCTh

21. Knaccudukaiys cpeficTB U3MepeHHH 110 TEXHUUeCKOMY Ha3HaueHUI0
+ Mepa U3MepUTesTBHBIN TpUoop

- OCHOBHO€ U BCIIOMOTaTe/IbHOe CPe/ICTBO M3MepeHUit

- CTaHJapTU30BaHHOE U HECTaHZ,APTU30BaHHOE CPe/ICTBO U3MepeHUM

- pabouee cpefiCTBO U3MEPEHHI U 3Ta/IOH

22. Ppa3HOCTb 3HAYEHWM BeJIMUMHBI, COOTBETCTBYIOIINX JBYM COCEJHUM OTMETKaM IIKajbl CpeZiCTBa
V3MepeHUi

+11eHa Jle/IeHus IKaJIb
-[IJIVHA IIKaJbl
-Haua/JbHOe 3HaueHUe IIKabl

-KOHeUYHOe 3HaueHMe IIKa/JIbI



23. OO6snacTb 3HaUEHUI BeJTMUMHBI, B TIPeZiesiax KOTOPOH HOPMHUPOBAHKI ZI0TTyCKaeMble TIpe/iesibl TIOTPEeLTHOCTH
CpeJCTBa U3MepeHU

+auana3oH U3MepeHui

-BapHallys MOKa3aHWi U3MepUTeIbHOr0 TIprubopa
-UyBCTBUTETFHOCTh CPE/ICTBA M3MEePeHU
-Zpeid rmokaszaHui cpeicTBa U3MepPeHUi

24. CHUMUTe NOKa3aHue IIKabl IITaHreHL[HPKYJIS
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25.  AGCOosOTHAs TIOTPeLTHOCTh U3MepPeHus

26. Tlo 3aKOHOMEpPHOCTH MPOSIBJIEHUS TTOTPELLIHOCTH JesATCSA Ha
- abCoMOTHBIE Y OTHOCUTE/TbHBIE
+cucTeMaTUyecKue U CiiydaiiHbie

-OCHOBHBI€ [OIIO/THUTE/IbHbIE



- cTaTU4ecKue JUHaMHuuecKue
27. TlpoBeu 11ecTs U3MepeHui PU3NUecKol BeJTMUUHBI, KOTOPbIe 1aau Caeqytollye pe3yabTatel: 12 mm, 15
MM, 13 MM, 12 MM, 14 MM, 14 mm. OLjeHHTe 3HaYEHWE BEJIMUMHBI U TIOTPELIHOCTb U3MEepPeHHrs NPy
JIoBepuTe/ibHOM BeposTHOCTH 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 YCIOBHAX

+IpUBSI3Ka MeCTa MTPOUCIIIeCTBUS K OKPY>Karol[ell MeCTHOCTH

+IpoBe/ieHNe U3MePeHU B yCJIOBUSIX TlepeceueHHOU MeCTHOCTH

-COCTaB/ieHue MjlaHa MeCTHOCTHU

-hororpadupoBanue 06bEKTOB

29. DOkcriept, Habsozast B GUHOK/Ib UeioBeKa, M3MepUsI ero pocT B JieJIeHUsIX YIJioMepa CeTKU OUHOKIIS,
KOTOpBIY cocTaBuI 9 ThIcsiuHbIX. HaliiTe paccTosiHye 0 uesioBeKa, ec/id ero pocT cocrasiseT 1,75 m.

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

30. KakoBbl TP OCHOBHBIX ITPHHIIMIIA KOMIUIEKTOBAHMSI HAOOPOB TeXHUKO-KPUMUHATUCTUYECKUX CPeZCTB
«T10J1eBOY KpUMUHA/TUCTUKI»

+ MPUHIUI YHHUBepCcaau3Ma
+TIPUHLIWII CTIelhamu3alin
+CMelllaHHbIN

-IPUHIMI 00s13aTe/IbHOCTH
31. [lelicTBus CBeTa
+TeryioBoe

+doTo31eKTprUecKoe



+XUMUUYECKOoe

-2JIeTpOJHHaAMHUUeCKoe

32. CBeTOBOH IIOTOK

+® = Wi
-I=E/R°
_E =1Cos a/R?
L=I/g

33. Curna cBerta

-D = Wit
+[=D/Q
-E=®d/0
-L=1/0

34. 3HaueHue E =d /o

-CBeTOBOH ITIOTOK

-CHWJjia CBeTa

+0CBEILeHHOCTb

-IPKOCTb NCTOYHUKA

35. 3Hauenune L=1/0

-CBeTOBOIH ITIOTOK

-CHJ/Ia CBeTa

+0CBel]eHHOCTb

-IPKOCTb NCTOYHUKA

36. EauHUIla CHUIBI CBeTa HAa3bIBAETCS

+ KaHjesna

- JIIOMEeH



- JIFOKC
-cBeYa

37. EpuHULA OCBELLeHHOCTHU Ha3bIBaeTCH

- KaHziena

- JIIOMEeH

+ JIFOKC

-CcBeYa

38. EaunHuIla CBETOBOrO MOTOKA HA3bIBAETCS

-KaHzesna

+/IIOMeH

-JIFOKC

-cBeYa

39. Cymma k03¢ ULMeHTOB OTpaXkKeHusl, IPOIYCKaHUsI U MOTJ/IOLLeHHsI PaBHa
+1

-10

-0,1

-100

40. Ha noBepxHOCTb, M/10111a/ib KOTOPOii 4 M2, TrajiaeT CBeTOBOM MOTOK, paBHbIA 10 000 M. HalinuTe
OCBell|eHHOCTb 3TOM [T0BEPXHOCTH.

+2500
-10
-250

-2000

2

41. Kakoii cBeTOBOM MOTOK TajlaeT Ha MOBEPXHOCTh, MoIiafb KoTopoii 100 cM“, B ICHBIN COTHEUHBIN

TMOJIZIeHb, Korza oceelieHHOCTh fgocturaeT 100 000 nk?

+1000
-10000



-100
-10

42. HaiifuTe SIpKOCTh UCTOUHMKA, KOTOPKIM € 1 Mm?

0,03 cp cBeTOBOU MOTOK, paBHLIN 15 M

CBOeli TI0BEepXHOCTH HUCIyCKaeT BHYTPb TeJIECHOTO yTJla

+500000
-50000
-5000
-500

43. Cgaer pa3IMuHOro LiBeTa (pri3nyecky XapakTepru3yeTcs

+pasnuueM B [JIMHAX BOJH
-pasjiMureM B aMIUTUTYZaX BOJIH
-O/IHOM JI/TUHOM BO/IHBI

-O[JHOU aMILIUTY/101 BOJIHbI

44, [1nvHa BOJHBI YMEHBIIIAETCs TIPU Tlepexo/ie

+0T KpacHOro CBeTa K (JoIeTOBOMY

-OT (P)MOJIETOBOTO CBeTa K KpaCHOMY

-OT CHHETO CBeTa K JKeITOMY

-0T ro;iy0oTo CBeTa K OpPaHKeBOMY

45. Kaxayro TOUKy cpejibl, KOTOPOM JOCTUI/Ia BOJIHA, MOXKHO pacCMaTpUBaTh KaK UCTOUHHK BTOPUYHBIX
chepryeckux BOJTH

+npuHLMN ['folreHca

-3aKOH Apxume/zia

-onbIT HetoTOHA

-nipuHLuI @peHeris

46. T'eomeTpuueckast ONTHKA UCXOJUT U3

+CBeTOBBIE JIyUH SIB/ISIFOTCS] TeOMeTPUUECKUM TTOHSATHEM
- Hen30e)KHO MPUCYTCTBHE MHTeP(epeHIUH BOJIH
- IorycTrMa Audpakiys

47. Yrnbl ajileHus i, paBeH yriay

+oTpakeHus i’
-TIpeJIOM/IEHUs] T

48. IlonHOe BHyTpeHHee OTpa’kKeHue



-yrona nageHus paseH 0°

-yroJ npeysiomseHus paseH 0°
-yroJi nazienust paseH 90°
+yroJ npenomsieHus paseH 90°

49. UYemy paBeH yroJi Tia/ieHUs JIyda, eCJd JIyd MaZiatolvid ¥ Y4 OTPaykeHHbIH 00pa3yroT yroa 90°?

-90°
+45°
-35°
-55°

5.1.8 TumnoBble 3ajaHusi (oueHoOuHoe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTH
Komnerenuu OIIK-9:

1. ITokasatesib IIpejIoOM/IeHUs CTeK/1a OTHOCUTEe/IbHO BOAbI paBeH 1,182; riokasareJis IIpesioM/IeHUst
[JIML[epUHa OTHOCHTENBbHO BoApbl paBeH 1,105. HaliauTte noka3saTesib pesioM/IeHHs CTeK/la OTHOCUTETbHO
[JIULIepUHA.

+0,935

-1,035

-1,135

-0,835

2. Paccuuraiite hoKycHOe paccTosiHUe JIMH3BI, eC/id K03 PULIMeHT rnpesiomieHus crekna 1,1, a paguycsl
chepuueckux moBepxHocteid R1 u R2 oguHakoBb! 1 paBHbI 10 cM

+500 mm

-50 MM

-5 MM

-100 mm

3. Hatinure dokycHoe paccTosiHYe JTUH3bI, eC/TM TOUeUHbIM NCTOYHUK pacriosiaraeTcsi Ha pacctostHud 40 cm
OT JIMH3bI, ¥ €T0 U300paXkeHne TakKe Ha paccTostHUuM 40 cM

+20 cm

-40 cm

-10 cm

-200 cm

4, Hatipure paguyc cdeprudeckoro 3epkasa, ecii TOUeYHbIN NCTOUHUK pacrioyiaraeTcsi Ha pacctostHun 40 cm

OT 3epKaJia, ¥ ero u3obpakeHue Takke Ha pacctossHuu 40 cm

+20 cMm



+40 cm
-10 cm
-200 cMm

5.  PaccuuTaiiTe ONTUYECKYIO CHJTY JIMH3BI, C/TU ee (JOKYCHOe pacCTOsiHHe paBHO 20 cM

+ 5 gnTp

-10 aritp

-20 aTp

-2 AnTp

6. Cobupatoras mH3a nMeeT GokycHoe paccrosiHue 40 cM. IIpeameT HaXOAUTCS Ha PacCTOSTHAX 1 M OT
nmvH3bl. HaliauTe pacrosioykeHue n300paykeHusl.

+2/3

-1/3

-1/6

-0,5

7. Onruueckas cva TMH3bI paBHa 2 anTp. Haiizute ee pokycHoe paccTosiHye

+0,5 M

-1Mm

-2M

0,25 m

8. [NorpelrHOCTE ONTHUECKOM CUCTeMbI, BO3HUKarOIIlee M3-3a pa3HHULIbl B (DOKYCHOM pacCTOSTHUM JIyuel,
TPOXOJSAIINX Uepe3 LeHTPabHYI0 30HY JIMH3bI U MTepu(epruuecKyro 30HY JIMH3bI

+chepuueckast abepparus

-aCTUTMaTU3M

-XpoMaTuuecKast abepparus

9. [NorpelrHOCTb ONTHUECKUX CUCTEM TIPOSIBJISIOLIASICS B C/Tyyae CBETOBBIX MYUYKOB, COCTaB/ISIFOIINX
3HAUUTE/IBHBIM YTOJI C FJIaBHOU OChIO (KOChIe MyYKK).

-cthepuueckas abeppauysi

+acTUrMaTu3M

-Xpomaruueckas abepparys

10. TlorpewHOCTh ONTUYECKUX CUCTEM, BO3HUKAIOL[asl BCJIeACTBUE TOTO, UTO TIOKa3aTesib IIpe/IoMIeHUs

3aBUCHUT OT JIJTMHBI BOJIHBI CBeTa (JUCIIEPCHST)

-chepuueckas abepparys



-aCTUTMaTH3M
+XpomaTtrueckasi abepparus

11. Cxema kakoro npubopa n3o6pakeHa Ha PUCyHKe

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

+doroanmnapar
-TeIeCcKor
-MUKDOCKOTT
-JIyma

12. Cxema kakoro npubopa n3obpakeHa Ha PUCyHKe

S

Puc. 251. Xox nyueil B MHKpOCKONeE

-¢oroarmmapar
-TeJIeCKOTT
+MUKDPOCKOIT
-Jyma

13. Haiigute yBenuueHus JyTbl, eC/Id TUH3a UMeeT GOKyCcHoe paccTosiHuie 50 MM



5.1.9 TunoBble 3ajaHus (oueHo4yHoe cpeAcTBO - TecT) ANA oHeHKM C(OPMHPOBAHHOCTH
komnetennuu OITK OC-10:

1. CdopmynupoBan CUCTeMY YpaBHEHUN 3/1eKTPOJUHAMUKU
-T. FOur

-O. XK. ®penens
+Ix. K. Makcsenn
-M. I1nank

1. VI3MeHeHHe IOKa3aTess IpeJiIoMJ/IeEHHS B 3aBUCUMOCTHU OT AJIMHBI BOJIHBI [J1 Pa3HBIX BeEllleCTB
+aucrnepcus

-uHTepdepeHIUs

-Iu@paKiys

1. Besblil LIBET MOXKHO MOMYYUTh C/I0XKEHUEM
+KpacHOro, 3eJIeHOro, CUHero

-MypITyPHOTO, KPAaCHOTO, >KEITOr0
- KpacHOTO, JKeJITOro, 3eJIeHOro
-rosy0oro, 3e/1eHOTO, >KeITOro

1. 3peHue B yC/IOBUSIX TEMHOBOM aZlaliTalluU OCYIL[eCTB/ISIeTCS
+C TIOMOIL[BIO TIaTIoUeK

-C TIOMOLIIBIO Koj100ueK

1. [IBet pasnuyaroT
-C [IOMOLLIBIO T1a/I04YeK

+C IOMOLL[BIO KO/IO0UeK

1. MakcumasnbHasi 4yBCTBHUTE/IbHOCTS I/1a3a
+71e>KUT B 00/1aCTH 3€/IHOT0 1 JKeJITOro LIBeTa

-JIeXXUT B 00/1aCTH KPacHOro 1iBeTa
-71eXkuT B ob61actu rioseToBOrO 11BETA

1. Kak BeIragut 6enast Gymara, OCBeIlleHHast KeJIThIM CBeTOM HaTPHUEeBOTO TJIaMeHH
+XXe/ITon

-KpacCHOM,

-3e/IeHOU



-TeMHOU

1. Kak BBIMIAIUT CHHsASA Oymara, 0CBellleHHast XKeThIM CBETOM HaTPHUEBOTO MJTAMEHH.
-)KeJIToun

-KpacHOU,
-3eJ/1IeHOM
+TeMHOU

1. Kakue CreKTpbl Jal0T NPY U3/TyUYeHUH CBOOOIHbIE aTOMBI
+/IUHeRYaThId CIIeKTp

-TI0/I0CaThl€ CIIEKTPBI
-CIIOITHbIe (HerpephbiBHbIE) CIIEKTPbI

1. Kakue crieKTphI U3/y4YarOT pacKajeHHbIe TBep/Ibie U KUAKHUe Tesa
-IMHeMUaThIA CITEKTP

-110JI0CAThIe CIIEKTPHI
+criolHbIe (HerpephIBHBIE) CTIEKTPBI

1. Kakue CreKTpsl Jar0T [PY U3/IyUYeHUU MOJIeKY/IbI
-IMHeMYaThIA CITeKTP

+T10/10CaThIe CIIEKTPHI
-CII/IOILHbIe (HelpephIBHBIE) CIIEKTPEI

1. MeTo/ 3/1eMEHTHOTO aHa/IM3a BeIeCTBa, OCHOBAHHKINA Ha U3TyYeHUH CBOOO/THBIX aTOMOB
+aTOMHO-3MHCCHOHHAs CTIEKTPOMETPUS

-aTOMHO-abCOpOIMOHHAS CTTIEKTPOMETPHUST
-PEHTreHOCTIeKTPaIbHBINA aHa/H3
-MOJIeKY/ISIPHBIN CIIeKTPaIbHbIN aHaIu3

1. JTromuHecLeHL s eCThb
+CMOCOOHOCTL CBETUTHCS TIPY OCBEIIeHNN

- CMIOCOOHOCTD OTpa)kaTh CBET
- CITOCOOHOCTB TIOTJIONATh CBET

1. Cser /tOMUHeCLIEHLIMUA XapaKTepU3yeTCs

+00/bIIIeli ITMHON BOJTHBI, YeM CBET BO30Y KIaroIuii



-MeHbILIeH [IIMHOW BOJTHBI, YeM CBeT BO30Y KAAIOIIni

1. DnekTpoHHO-ONTHUECKHUH ITpeoOpa3oBaTesb CIYXKUT JJIst

+Habmogenus B UK-nygax

-HabmozieHus B Y @-ydax

-U3/Ty4eHUA PEHTT€HOBCKUX JIy‘IEﬁ

-UCTOYHUK PaJIMOAKTHUBHOCTHU

1. Osb(hakTOpPHBIN METO/T, CITY>KUT JI/Ist

-MCC/ieIoBaHUs TPaCCOIOTUYECKUX C/1e[j0B

+Ucc/i1eg0BaHuA 3allax0BhIX C/1eJ0B

-UCC/ie/IoBaHUs C/ie/I0B OPYAUii B3/7ioMa U MHCTPYMEHTOB

1. MonekynsipHO-TeHeTUUeCKUI nAeHTU(PUKALMOHHbBIN aHa/Iu3 BO3MOXKEeH

-I10 3dIlaxy

+110 KpOBU

+110 CJ/IIOHEe

+110 (pparMeHTy KOXu

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

Or11eHKa

Kpurepyu orjeHUBaHUS

TPEBOCXOTHO

Bce xommeTeH1[uM (4acTH KOMIIETEHIH), Ha (HOPMHUPOBaHKe KOTOPLIX HarpaBjieHa
JUCLUIIMHA, c)OPMUPOBaHbI Ha YPOBHE He HHXKe «TIPeBOCXO/IHOY,
TPOJIeMOHCTPHPOBAHbI 3HAHUS, YMEHWUS], BJIa/IeHHUs TI0 COOTBETCTBYIOIINM
KOMITeTEeHLIMsSIM Ha YPOBHe, BhIIlIe TIpelyCMOTPEHHOT 0 MPOrpaMMOoii

OT/IMYHO

Bce kommeTeH1[uM (4acTH KOMIIeTeHIU), Ha (hopMHUpOBaHKe KOTOPBLIX HarpaB/ieHa
JVCLIMTIIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «OTJIUUHO», ITPU 3TOM XOTSI ObI
0/lHa KoMrleTeH1Us1 cpopMHUpOBaHa Ha YPOBHE «OT/IUUHO»

OUeHb XOpoI1I0

Bce xommeTeH1[uM (4acTH KOMIIeTEHIHH), Ha (HOPMHUPOBaHKe KOTOPLIX HarlpaBjieHa
JUCLUIIMHA, cOPMUPOBaHBI Ha YPOBHE He HIDKe «O04YeHb XOPOIIO», TPU 3TOM
x0T$1 OBl 0/JHa KOMITETEeHI[US CHOPMHUPOBaHa Ha YPOBHE «OUEHb XOPOIIIO»

Bce komneTeHIMM (YacTH KOMIIeTeHIMH), Ha GOpPMUPOBaHMe KOTOPLIX HallpaB/ieHa

XOPOIIIO UCLIATUTAHA, COPMHPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIIO», TIPU ITOM XOTS Obl
0/THa KOMITeTeHIHsI CHOPMHPOBaHa Ha YPOBHE «XOPOIIIO»
y0B/IEeTBOPUTETHHO Bce komrereHiuy (4acTv KOMITeTeHIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa

JUCLIMIUIMHA, COPMHPOBAHbI HAa YPOBHE He HIDKE «y/I0B/IETBOPUTENEHO», TIPH




OueHka Kpurtepuu oLieHUBaHUs

3TOM XOTs1 OBl O/IHa KOMITeTeHLIMs1 ChOPMHUPOBaHa Ha YPOBHe
«yI0BIIETBOPUTETHHO»

Xots bl 0fHa KOMIIeTeHLMs1 CHOPMUPOBAaHA Ha YPOBHE «HEY/IOBIETBOPUTEILHO»
HEY/IOB/IETBOPUTETHHO N opmHp P Y P ’
HU O/[Ha U3 KOMIIETeHIU He CHOPMHUPOBAHA HA YPOBHE «TLJIOXO»

T1710X0 Xots 661 0/fHa KOMIIeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ILIOXO0»

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIHILIHHE NPU MPOMEe)XXYTOUHOMN
arrecTanyuu

Ixana OIl€eHUMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIﬁ

YpoBeHn
b
chopmu HeyA0BJIeTBOP Y/I0OBJIETBO O4YeHb
IUI0XO0 XOpoI1110 OT/INYHO MPEBOCX0/JHO
POBaHH UTeJIbHO pHUTe/ILHO X0pOoI1I0
oCTH
KOMITIET
eHIUI
(uHpUK
aropa
AOCTHIK He 3a4TeHO0 3aUTeHOo
eHUs
KOMITIET
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
N . 3HaHUM B
3HaHUU MuHuManeH | 3HaHWM B obBeme YpoBeHb
TEOPeTHUEeCKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obneme, N
3HaHUN HIKe . oLeM 3HaHU B
HeB03MOKHOCTB 1 ypoBeHb 0111eM COOTBETCTB
MHUHUMAJTbHBIX o rporpaMme obbeme,
3HaHUSA | OL|EHUTb IOJHOTY N 3HaHUM. rporpamme yIolLeM
o TpeboBaHMH. TIOJTOTOBKH TIPEeBBIIIAOIIe
3HaHUU [Homy1eHo MO/JrOTOBKU rporpaMme
Nmemn mecto . HorymieHo M IIpOrpamMMy
BC/Ie[ICTBHE MHOT'O . JonyieHo MO/JTOTOBK
rpy6Oble ommbKu HECKOJIbKO TIO/ITOTOBKH.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HeCylllecTBe
obyuarorierocsi ot o1boK Herpy6bix HHEIX HeT.
oTBeTa ormbok
ombok
IIpogemoHc
TPUPOBaHbI
IIpogemoHC Pup
IIpogemoHc | Bce
IIposeMoHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHbBIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpopemoHCTp
OCHOBHbIE OCHOBHBI®
OTcyTcTBHE OCHOBHBIE PernieHsl HpOBaHbI BCe
Ipu pemerun YMeHWUS. yMeHwusl.
MUHHUMaJbHBIX yMeHusl. BCE OCHOBHbIE
. CTaH/IapTHBIX Pemrens! Peruens! Bce
YMeHHI. PeltieHbl Bce | OCHOBHBIE yMeHwUsl.
3a7,au He THITOBBIE OCHOBHBIE
HeBo3M0XHOCTh OCHOBHBIE 3a/lauu C Pe1iieHs1 Bce
TIPOJIEMOHCTPUD | 3afjau¥ C 3a7lauu C
OLIEHUTDb HaJTMUHe 3a7aum. OTJIe/TbHBIM | OCHOBHBIE
YmeHus N OBaHbI HerpyObIMH | HerpyObIMU
YMeHUH BrimosiHeHsI | U 3ajiaunl.
OCHOBHbIE ommbKaMu. | oumMbKamu.
BC/Ie[ICTBHE BCe 337laHMsI | HecylecTB | BoirmosHeHbI
yMmenus. Vimeny | BeinonHeHsl | BbimonHeHbl
OTKasa B [I0JIHOM €HHBIMU BCe 3a/laHus, B
MecTo rpyObie BCE BCe 3aaHust
obyuatorjerocsi ot obbeme, HO | HeJjoueTaM | TOJHOM
oLIOKM 3a[aHUsT, HO | B ITOJTHOM
oTBeTa HEKOTOpble u, obbeme 6e3
He B obbeme, HO
c BBITOJIHEH He/I0ueToB
TIO/THOM HEeKOTOpble
HeloueTaMu | bl BCe
obbeme c
3a[jaHuUs B
HefloueTaMu
TIOTHOM
obbeme
HaBbiku | OtcytcTBHE [Ipu pelueHun Nwmeetca ITpogemonc | Ilpogemonc | IIpogemonc | IlposemoHcTp
6a30BbIX CTaHZ,APTHBIX MUHMMa/ibH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbI | UPOBaH
HaBBIKOB. 3ajiau He bl Habop 6a30BbIe 6a3oBbIe HaBBIKH TBOPUYECKUH




HaBbIKOB
HeB03MOKHOCTB HaBBIKY TIPA npu
JUist HaBBIKY TIPH
OLIEHWTDb Ha/lMuKe | TIPOZIEMOHCTPHP pelLIeHnH perIeHn’
perIeHyst peleHnn TIOAXOZA, K
HaBBLIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfapT
CTaH/IapTHEI CTaH/[apTHBI pelLIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. VIMenn X 3afiau C HBIX 3aJjau
X 33724 C X 3aau 6e3 HeCTaHZJApTHbI
OTKasa MecTo rpy0Obie HEKOTOpbIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuarorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJl04eToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj0ueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
TPEeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IPOJEeMOHCTPHPOBAaHBI
3HaHUS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 IPOrpamMmMoi
OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPbIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIYHO».
3auTeHo OuYeHb X0pOLI0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, cOPMUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»
XOpOI1110 Bce kommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»
Hey/oB/eTBopuTe | X0Ts Obl 0Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IE€TBOPUTEJIBHOY.
JIBHO
He 3a4YTeHO
TIOXO XoTs1 6bI 0ZJHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3alaHUsi WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe /A OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX

OonléHuBaHUA:

5.3.1 TunoBbie 3apaHusa (oIeHOUYHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLIEHKH

copmupoBanHocTu KomnereHiuu OITK-7

1.

ok wnN

[ToHsiTHE METOVKY SKCIIEPTHOI0 UCC/Ie[0BaHMsl (TUIIOBas], YaCTHasi METOAUKH).
[ToHsiTHe MeToa CyZeOHOM SKCIIepTH3BL.

Knaccudukauysi MeTo[0B TI0 CTereHU 00IIHOCTH U CyOOpAVHALIAM.
Knaccudmukarysi 0611{e9KCriepTHBIX MeTO/I0B.

Kpurepuu 3¢heKTHBHOCTH MeTo/ja KCIIePTHOTO UCC/IeJ0BaHMSI.

[NonsTus cTangapTa, CTaHAAPTU3aLUMU U cepTU(hUKALMH, TTaCTIOPTU3aLUK 1 TIOBEPKU TeXHUUeCKHUX

CpencCTs, UCIOJIb3YEMBIX B BKCHEPTHO-KPI/IMI/IHaJ'II/ICTI/ILIeCKOﬁ AaedaTe/IbHOCTH.
INonsitue HU3MepeHUs CI)H3H‘JBCKOI>1 Be/IMYMHBL. 3HaueHue U €AHULIA U3MEDEHUA d)HBHqECKOﬁ

Be/IMYHUHBEI.

MexxayHapojHas cucteMa eivHuLl udmepenus (CU).

. Knaccudukaiys TUNoB usmepeHUil.




10.Knaccudukaiiysi METOJ0B U3MepeHU.

11.TToHsITHE abCOMOTHBIX, OTHOCUTE/IBHBIX OMIMOOK N3MepeHus..

12.Tunbl olMO0K M3MepeHust (U3MUECKUX BeJTMUMH: CHCTeMAaTHUeCKUe U CTyJaiiHble OIHMOKHY, MPOMaXxH.

13./JucKpeTHbIe U HeTlpepbIBHbIE C/TyUaliHble BeJTMUMHBI.

14.MoOMeHTHI C/Ty4yalHbIX BeJTMUMH.

15.lucnepcus cayyaitHOM BeJIMUMHBL.

16.TToHsATHE JOBEPUTE/LHOIO UHTEpPBaia U JI0BepUTeIbHON BePOSITHOCTH.

17.CpenHeapudMeTHUeCKOTO 3HAUEHUST M3MePsieMO BeJIMUUHELI, cpefHeaprudMeTHyecKas Ommmoka,
Cpe/IHEeKBaZIpaTUYHAsI OITMOKA U3MEPeHUs.

18.DyHKIMM pacripefiesieHusl Cy4YaiiHbIX BeJTMUMH.

19.HopmMasnibHOe pacripefiesieHue.

20.Pacnipegenenue CteiofenTa. Kosdduiment CtoioeHTa.

21.ToueuHsble U JOBEPUTEJIbHBIE OLIEHKHU.

22.011eHKa BeJTMUMHBI C/TyYaiiHOMN OIMOKH, OTpe/ie/ieHHe TPaHuI] JOBEPUTE/TLHBIX HHTEPBAJIOB.

23.TloHsATHE U 3/IeMeHThI 10/1IeBOM KDUMUHA/IUCTUKU.

24.CocTaB HabOPOB TEXHUYECKUX CPE/ICTB /I7Ist PA00ThI B «TIOIEBLIX» YCIOBHUSIX.

25.Crnioco6rl paboThI CO C/iefjaMy Ha MecTe MPOU3BO/ICTBA C/IeZICTBEHHOTO JEHCTBUS.

26.HayuHble ¥ TeXHUKO-KPUMHHAIMCTHUECKHe OCHOBBI U 0COOEHHOCTH paboThl FKCTiepTa-KPUMHUHAJTICTA B
TIOJIEBBIX YCIOBUSIX.

27.11poBefieHre U3MepeHHI B YC/IOBUSIX NTepeceYeHHON MeCTHOCTH.

28.Crioco6bl OpUEHTUPOBAHKSI Ha MECTHOCTH U TIPUBSI3KAa MeCTa MPOUCIIIECTBHUS K OKPY»KaroIei
MeCTHOCTH.

29.duKcanys B3aMOPAaCIOoXKeH!sI 00BeKTOB U CIIe/I0B.

30.I1pupoja cera.

31.CBeToBoii MOTOK. OCBeLeHHOCTb.

32.3aK0HBI OCBEL€HHOCTH.

33.51pKOCTb NCTOYHUKOB U OCBELLeHHBIX TOBEPXHOCTEM.

34.CBeTOBbIE U3MEPEHUS U U3MEPUTE/IbHBIE TTPUOOPKI.

35.TIpsiMonMHeHOe pacipoCTpaHeHre CBeTa U CBETOBBIE JTYUH.

36.3aK0HbI OTpayKeHUs U IIpesiomsieHus ceeta. [IoHsiTHe Aucepcun.

37.1urepdepenuys ceeta. Judpakius ceta.

38.I1Tongpusauys cBeTa.

39.1Ber.

40.JTun3bl. [Tpenomienre n300pa’keHusT B TMH3aX.

5.3.2 TumnoBbie 3apaHusi (OLeHOUYHOe CPeACTBO - KOHTpO/IbHBbIE BOIPOCHI) I OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-9

—_

dopmysia MMH3BL [leliCTBUTEIbHOE U MHUMOE H300paskeHue.

IMnockue u cpeprueckre 3epkana.

[TocTpoeHue n300pa’keHusI B 3epKarax.

YBenuuenue npu n300pa>keHNH 00BbEKTOB B cheprUUeCcKrX 3epKajax U JIMH3ax.
[TpoeK1OHHBIe ONTHYEeCKHe TPUOOPHI.

doToanmapar.

I'nas kak onTrueckas cucrema. Jlyma.

Mukpockort.

Paspernaroiriasi CrtocOGHOCTh U YBeTUUeHUe ONTHUECKUX TTPHOOPOB.

LNk WN

10.TTorperHoCTH ONTUYECKHUX TTPUOOPOB.

11.Pa3uuHble BUbBI MUKPOCKOTIOB, UCTIO/Ib3yeMble B CyeOHOM SKCIepTH3e.

12.0nTrueckast CBeTOBasi MUKPOCKOITHS 1 ee UCTIO/Ib30BaHUe [IjIsk UCCIIe/JOBaHUS 0OBEKTOB CyeOHOM
3KCIePTU3BI.



13.JTroMuHecLieHTHast MUKPOCKOTIHSI U ee MCII0/Tb30BaHue [jisl UCCejoBaHUs 00BeKTOB Cy1eOHOM
9KCIIePTHU3bI.

14.3nekTpoHHass MUKPOCKOTIHSI, €€ BUZBI U MCII0/Ib30BaHUE ee [Ijisl KCCIe/loBaHusl 00OBeKTOB Cy1e0HOM
9KCIIePTU3bI.

15.IToHsiTHE 3/1EKTPOMArHUTHBIX BOJIH.

16./ICTOYHVKH 3/1eEKTPOMarHUTHBIX BOJIH.

17.Crniocobs1 uccresoBaHust 31eKTPOMArHUTHBIX BOJTH PA3/IMYHON JI/TUHBI.

18.111kasa 371eKTpPOMarHuTHbBIX BOJIH.

19.Buaumasi 1 HeBUIMMast 30HbI LLIKaJIb] 3/1eKTPOMarHUTHBIX BOJIH. CBOMCTBA 3/1eKTPOMAarHUTHOIO
W3/TyueHusi B Pa3/IMYHBIX 00/1aCTsIX CIIeKTpa

20.YneTpaduosnerosasi, nH(paKpacHas MUKPOCKOIHSI M UCII0/Ib30BaHKe ee [JIsl UCC/le/|0BaHUsl 00beKTOB
CyzeOHOM 3KCIIepTH3bL.

21.Jucniepcud U LiBeT Tesl.

22.TlousiTre crieKTpa. THITBI CTIEKTPOB, HCIIO/IB3YeMbIX B CyZieOHOM SKCIepTu3e.

23./lucrepcys TIOKasaTeJisi peJIOM/IeHUsT pa3MyHbIX MaTepranoB. Ko3dduueHTs! nornomeHus,
OTPa’KeHUs U MPOIyCKaHMUs.

24.CrieKTpa/bHBINA COCTaB CBETA Pa3/IMUHbIX UCTOUHUKOB. CIEKTPHI U CreKTpasbHble 3aKOHOMEPHOCTH.

25.CreKTpajbHble afnmapaThbl.

26.[leiicTBUS cBeTa Ha BellecTBO. DOTO3/1eKTpHUUeCKuil 3¢ hexT.

27 . TloHsATHe OMOOTUMYECKUX METO/OB.

28.TToncK 1 U3bsATHE CIe[0B OHOIOrMUeCcKOro TPOUCXOXKEHHUs] Ha MeCTe MPOUCILIECTBHS.

29.0cHoBbI ¥ Bo3MoXHOCTH JIHK-aHanu3a TKaHel U BblZie/IeHUM YesioBeKa.

30.MoneKy/IsIpHO-TeHeTUYeCKUI UJieHTU(UKALIMOHHBIN aHau3

31.TloHsATHe 3amaxa, NaxXy4uXx (3amaxoBbiX) C1el0B. V3bATHe 3aax0BbIX C/1e/l0B, IPaBUIa yIIaKOBKU
3araxoHOCHTeeH.

32.MeTo/ipl KCCIeZIOBAaHKST OMO/IOTHUECKUX 00BEKTOB.

33.Meto/;, 0/1b(aKTOPHOTO aHa/IM3a Maxy4yunx C/1e/I0B YeoBeKa C MpUMeHeHHeM CO0aK-/1eTeKTOPOB.

34.TlousTusl CyOBEKT U 0OBEKT B MCCI/IeJ0BAaHUY 3allaXx0BbIX C/IeJ0B YesioBeKa C IpUMeHeHneM cobak-
[leTEKTOPOB.

35.Tlepuoauueckuii 3akoH [.11. MeHeneeBa.

36.0cHoBHbIe noctynatsl H. bopa.

37.T1oHsITHE BelllecTBa, MOJIEKY/Ibl, aTOMa, XMMHAUYECKOTO 3JIEMEHTA.

38.Ctpoenue atoMa. [ToHsiTe MOHOB. VIOHHast ¥ KOBa/IeHTHas! CBSI3U B MOJIEKYIE.

39.Ctpoenue moJiekys1. Teopust xumuueckoro crpoenust A.M. Bytepoga.

40.CrpykTypa BelljecTBa. [leseHue 1o arperaTHOMy cocTosiHMIO. KpucTraninueckre v aMmop@gHble
BelllecTBa. BEICOKOMO/IEKYJISIpHBIE COeJUHEHUS

41.MexaHHUueCcKHe CBOMCTBaA.

42 . TeruioBbie CBOMCTBA.

43.5neKTpUuueckue CBOMCTBA.

44 . MarHuTHbIe CBOMCTBA.

5.3.3 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/sibHbIE BONPOCHI) A/ OLIEHKH
chopmupoBanHocTa KommnereHnuu OITK OC-10

1. PacTBOpBI, paCTBOPHUTE/H, PACTBOPSIEMbIE BellleCTBa.

2. TloHsiTHe XMMHUYECKUX METO/|0B MICC/Ie/I0OBAaHMS, UX TTPUMeHeHHe TIPU UCC/eJOBaHUN 00BHeKTOB
cyneOHOM 3KCIepTH3BI.

MeTo/pl pa3ieneHus U KOHLEHTPUPOBAHUSI.

MeTozbl KaUeCTBEHHOTO XUMUYECKOT0 aHa/Th3a.

MeTo/p! orpezie/ieHus KOJTMYeCTBEHHOTO COCTaBa COeIMHeHUH

OcHoBHbIe (hU3MUeCKHe BeTUUHHBI.

o e w



7. IloHsATHE (pU3NUECKUX MeTO/0B U UX KilacCupUKaLusl.

8. Hcronb3oBaHue (pri3yeCcKrX METO/0B IIPU 3KCIIEPTHOM MCC/Ie/JOBaHUMU.

9. TousiTve GHU3MUECKON BeMUMHBI «TJIOTHOCTEY. MeTOo/bl OTpefiesieHus! MJIOTHOCTH.

10.TTonsitue hr3nuecKol BeMUKHBI «Macca». MeTo bl orpeiesieHus1 MacChl.

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

12.Knaccudukanys GUsMKo-XMMUUECKUX MeTOJ0B aHa/IM3a.

13.Vcnonb3oBaHue HU3MKO-XHMHUUECKUX MeTO/|0B IIPY SKCIIEPTHOM UCC/Ie0BaHUU.

14.Knaccudukarus 3/1eKTpOMeTPUUYeCKUX METO/IOB aHa/I|3a.

15.Knaccudukarusi poToMeTpuuecKix MeTOI0B aHaIM3a.

16. AToMHO-abCOpOI[MOHHAs CTIEKTPOCKOIIHS M UCTIO/Ib30BaHKEe aTOMHO-abCOPOIMOHHOMN CITEKTPOCKOITUH B
cyZebHOM sKciepTH3e.

17.ATOMHO-3MHCCHOHHAs CTIEKTPOCKOIIHS ¥ UCIT0/Ib30BaHUE aTOMHO-3MHUCCHOHHOM CITEKTPOCKONHH B
cynebHOM 3KcIiepTu3e.

18.PeHTreHOBCKHI aHA/N3, UCII0Ib30BaHKe PEeHTTeHOBCKOrO aHa/lk3a B CyZleOHOM 9KCrepTu3e.

19.Bu/ibl peHTreHOBCKOr0 aHa1s3a.

20.Macc-creKTpoMeTprueckre MeTo/bl aHa/In3a.

21.MoneKyJISIpHBIM CIIeKTpaibHbIA aHanr3. OCHOBHOM 3aKOH MOIVIOIEeH!US CBeTa.

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

23.MHdpakpacHasi CIIEKTPOCKOITUS U CIIEKTPOCKOMNHsI KOMOWHAL[MOHHOTO PacCeMBaHMS.

24.PainOCIIeEKTPOCKOIINUeCKYe MeTO/Ibl aHa/In3a.

25.T"a30Bast xpomarorpadusi Crob30BaHKe ee B CyZieOHOM sKCIiepTH3e.

26.2KugkocTHasi xpoMaTorpadusi U UCIOb30BaHUe ee B CyAeOHOM IKCrepTr3e

27.TloHsATHE XpoMaTorpaduu.

28.TonkocnoiHasi xpomarorpadusi.

29.TTonstTre copbuuy, nqecopouyu. Buabl copOrmm.

Kputepuu oneHuBaHus (01jeHOYHOe cpe/CcTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kputepuu orieHuBaHUs

Bce kommeTeH1[uM (4acTy KOMIIeTeHIU), Ha (hopMHUpOBaHKe KOTOPBLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKe «IIPEBOCXOAHOY,
MIPO/IeMOHCTPUPOBAHbI 3HaHUS], YMEeHUs, BlaZleHHsl TI0 COOTBETCTBYIOIIM
KOMIIeTeHLIMSIM Ha YPOBHe, BhILle TIPeAyCMOTPEHHOTO ITPOrpaMMOi

MpeBOCXO0JHO

Bce kommeTeHIMY (4acTH KOMIIeTeHLIMH), Ha (hOpMUPOBaHHe KOTOPBIX HarlpaB/ieHa
OT/IMYHO JTUCLIUTUTAHA, COPMUPOBAHbI HA YPOBHE He HUXKE «OT/IMUHO», TIPH 3TOM XOTS ObI
0/JlHa KOMITeTeHLUs1 CHOpPMHUPOBaHA Ha YPOBHE «OTIMNYHO»

Bce kommeTeH1[uM (4acTH KOMIIeTeHIU), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
OYeHb XOPOLIO JUCLIMIUIMHA, cPOPMHPOBAHbLI HAa YPOBHE HE HIDKE «0UeHb XOPOILO», TIPU 3TOM
XO0Ts1 Obl 0/JHa KOMIIeTeH1Ms1 cpopMHUpOBaHa Ha YPOBHE «0UeHb XOPOLIO»

Bce xommeTeH1[uM (4acTH KOMIIeTEHIHH), Ha (HOPMHUPOBaHKe KOTOPLIX HarlpaBjieHa
XOpOLIO JUCLUIIMHA, cOPMUDPOBaHEI Ha YPOBHE He HIDKe «O04YeHb XOPOIIO0», TPU 3TOM
x0T$1 OBl 0/JHa KOMITETEeHI[US CHOPMHUPOBaHa Ha YPOBHE «OUEHb XOPOIIIO»

YA0BJIETBOPUTENBHO Bce komneTeHIMM (YacTH KOMIIeTeHIIMH), Ha GOpMUPOBaHKe KOTOPLIX HallpaB/ieHa
JMCLIMIUIMHA, CPOPMHPOBAHbI HAa YPOBHE HE HIDKE «Y/I0BJIETBOPUTE/LHO», [IPU
3TOM XOTs1 OBl O/IHa KOMITeTeHLIMs1 ChOPMHUPOBaHa 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»

5.3.4 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /I OLEHKHU
chopmupoBaHHocTH KomnereHnuu OITK-7

1. TlonsATHe MeTOAA CyAeOHOM IKCIIepTHU3bI.

Knaccudmukaiysi MeToz10B 10 cTereHy 00IHOCTH U CyOOpArHALIWH.
Knaccugmukanus o611esKCriepTHBIX MeTO/IOB.

Kpurepuu 3¢ (heKTUBHOCTH MeTO/ja 3KCIIEPTHOI'0 UCC/IeloBaHuUSI.
Mertog onucanus.

[Topsimok onMcaHyst 00BEKTOB CyieOHOM 9KCIepTU3bL.

Nk wWwN

[MousTHs CTaHAAPTA, CTaHAAPTU3aLMU U cepTU(UKALIMK, NTaCIOPTH3aLUY U ITOBEPKU TEXHUUeCKUX

CpeJiCTB, UCI0JIb3YEMBIX B SKCIIEPTHO-KPUMUHA/TUCTUUECKON [esTeTbHOCTH.

8. INonsaTre uaMepeHus: pu3nUecKoil BeJIMUNHLI. 3HaueHue U eIMHKLA U3MepeHust PU3nuecKoit
Be/IMUMHBI.

9. MexayHapopHas cucteMa efauHul] usmepenus (CIA).

10.Knaccudukanys TUIIOB U3MepeHuil.

11.KocBenHsbie uamepenusi. OrnipeesieHre o0bema, TIOTHOCTH Tesia.

12.Knaccudukaiusi METOf0B M3MepeHHH.

13.M3MepuTenibHBIE YCTPORCTBA, UX KiIaCCH(UKALIUS.

14.CTpyKTypHbIe 3/IeMeHTHI CpeiCTB M3MepeHui. [1Ikanbl.

15.MeTponornueckye XapakTepUCTHKH CPeJICTB U3MEPeHUI.

16.13mMepeHus B cyje0HOI KCIIepTU3e U H3MepUTe/ibHble TIPUOOPSI, IIPUMeHsieMble B 9KCIIepTHON
TIpaKTHKe.

17.JIuHeliHbIe U3MepeHUs.

18.MeTponoruueckye XxapakTepuCTUKU CPe/ICTB U3MepPeHui.

19.Knacc TOYHOCTH CpefiCTB U3MEPEHUI.

5.3.5 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpO/IbHbIE BOMPOCHI) /I OLEHKHU
copmupoBanHocTu KomnereHiuu OTTK-9

1. Twumbl norpemHocTeii u3MepeHUst GU3NUECKUX BEJIMUMH: CHCTEeMaTUUeCcKUe U ClyJaiiHble
TIOTPEIIHOCTH, TIPOMaXH.

[TonsiTie abCOMOTHBIX, OTHOCUTE/IBHBIX ITOTPEIIHOCTeH 3MepeHusl.

CucreMaTh4ecKye MOTPeLIHOCTH U UX KlacCUHUKaLS.

Crnioco6bl yMeHbIIIeHHsI CUCTeMaTHUeCKHUX MO PeLTHOCTeH!.

CryuaiiHble OrpeHOCTH. BeposiTHOCTHOe omucaHue pe3y/bTaToB U MOrPeLIHOCTeH.
JMcKpeTHBIe ¥ HeTpephIBHbIe C/lyyaiiHble BeJIMUHHb.

MoMeHTHI C1yyaiiHbIX BETUYKH.

N~ WD

Cpe,quapchMeTquCKoro 3HaUYeHUsA I/IBMepHEMOﬁ Be/INUMHBI, Cpe,Z[HeapH('l)MeTHHECKaH OLLII/I6Ka,
Cpe/IHeKBaZIpaTUYHAsI OIITMOKA U3MePeHHsI.
9. 3akoHEBI pacnpe/iesieHUs] C/IyYalHbIX MTOTPELHOCTeH.



10.0OueHKa cny4aiiHbIX TOrpetHocTel. JJoBepuTenbHas BePOSTHOCTD U [JOBEpUTENbHBIA UHTEepBall.
11.06paboTKa pe3y/IbTaToB U3MepeHHs..

12.EAWHCTBO M3MepeHui.

13.IToBepKa cpe/iCTB U3MepeHUH.

14.KanmbpoBKa Cpe/iCTB U3MepeHHiA.

5.3.6 TumnoBbie 3apaHusi (oleHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /I OLEHKHU
copmupoBanHocTu KomnereHuu OITK OC-10

1. TlosieBast KpUMHHA/IMCTHKA KaK paszie/l KpMMUHAIUCTUKY, ee COCTaB/IsoLIe.
TexHnyeckue cpesicTBa AJis PabOTHI B «TI0JIEBBIX» YCIOBHUSIX.

PaboThI CO cie[JaMy B «TIOJIEBBIX YCIOBUSX».

[TpoBeseHe U3MepeHN B «II0JIEBBIX YCJIOBUSX».

OpueHTHpOBaHe U NIPUBsI3Ka K MECTHOCTH.

OpueHTHPOBaHKE 110 HABUTATOPY .

PaboTa B mosisipHO# crcTeMe KOOpAWHAT.

Nk wWwN

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/CcTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kputepun orjeHMBaHUsA

Bce kommeTeH1[uM (4acTH KOMIIeTeHIUM), Ha (hOpMHUPOBaHKe KOTOPLIX HarpaB/ieHa AUCLIMIUINHA,
chopMHpOBaHBI Ha YPOBHE He HIKe «IIPeBOCXOJHO», TIPOJIeMOHCTPUPOBAHbI 3HAHKS, YMEHHUs,
BJIa/|eHUsI TI0 COOTBETCTBYIOLMM KOMIIeTEHLIMSIM Ha YPOBHE, BhILle [IPelyCMOTPEHHOI0
nporpamMmoii Bce komneTeHIMHU (4acTH KOMIIeTeHLIMH), Ha GOpMUpPOBaHME KOTOPBIX HarlpaB/ieHa
JUCLIMTUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKe «OTJIMYHO», TIPH 3TOM XOTs1 ObI 0/THa
KoMIleTeHLIMs1 c(popMUpOBaHa Ha YPOBHE «OT/IMYHO» Bee KomrieTeHLIMY (4aCcTU KOMIIeTeHLIMH), Ha
3ayTeHo (OpMHpOBaHHe KOTOPBIX HalpaB/ieHa JUCLUIUIMHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «OueHb
XOPOLIIO», TIPY 9TOM XOTs ObI 0/jHa KOMIIeTeHL1s chOpMHUpOBaHa Ha YPOBHE « OueHb XOpoIlo» Bce
KOMIIeTeHLIMH (4acTy KOMIIeTeHLIMH ), Ha (OpMUPOBaHUe KOTOPBIX HalpaB/eHa JUCLIMIUIMHA,
copMHpOBaHbI Ha YPOBHE He HIKe «XOPOLIO», IIPY 3TOM XOTs Obl 0/jHa KOMIIeTeHLHS
chopMUpOBaHa Ha YPOBHe «XOpOI1I0» Bce KoMrieTeHIMM (4acTH KOMITeTeHIHI), Ha ()OpMUPOBaHHe
KOTODBIX HalpaBjieHa JUCHUTIIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKe «Y/I0B/IETBOPUTEIEHOY,
TIPY 3TOM XOTs ObI 0/jHa KOMIIeTeHLHsI CYOpMHUPOBaHa Ha YPOBHE «YZOB/IETBOPUTEIEHO»

Xortsi ObI 0fHa KOMIIeTeHLMsI CQOPMUPOBAaHA Ha YPOBHE «HEYAOB/IeTBOPUTEIbHO», HU O/IHA U3

He v

KOMIIeTeHLIMH He c)OPMUPOBAHA Ha YPOBHE «TJI0X0» XOTs ObI 0/lHa KOMIIeTeHIIMsI COPMHUPOBaHa
3a4TeHoO

Ha YPOBHE «IIJIOXO»
5.3.7 TumnoBble 3ajaHus (oueHOuHoe cpeAcTBO - IIpakTHYeckoe 3ajaHue) AJAA OLIEHKH

copmupoBaHHocTu KomnereHnuu OITK-7

1. [MTocTpoeHue n300pa’keHusT B TVIOCKOM 3epKajie
2. [TocTpoenne n3obpaskeHrsi 06beKTa C TTOMOLIBIO JIMH3: PACCTOSIHUE OT NpeJMeTa /10 UH3bI bosbiie 2F.
3. [Toctpoenne n3o0paskeHrs1 00BEKTa C TTOMOLIBIO JIMH3: PACCTOSIHUE OT MpeJMeTa /10 JTMH3bI paBHO 2F.

4.  TloctpoeHue n300pa)keHHUst 00bEKTA C TIOMOIIBIO JIMH3: PaCCTOSTHKUE OT Mpe/iMeTa /10 JIMH3bI paBHO 2F.



5. ITocTpoenue n3006pakeHNst 00BEKTA C TIOMOIIIBIO JIMH3: PACCTOSIHYE OT TpeZMeTa /0 JIMH3bI Oosibilie F,
HO MeHbIe 2F.

6. ITocTpoenye n306pakeHHs1 00bEKTa C MOMOILBIO JIMH3: PAaCCTOSIHYE OT TpeJMeTa [0 IMH3bI paBHo F.
7. [TocTpoenne n3obpaskeHrsi 00beKTa C MTOMOLIIBIO JIMH3: PACCTOSIHUE OT IpeiMeTa /10 JMH3bl MeHblile F.
8. [TpoBeny n3MepeHyre IeKTPHUECKOTO HAIPsDKeHHsI IPUO0POM, NMeroLM LiKany B 1 B u Kimacc

TouHOCTH Tipubopa 2.5. TTonyunnu pe3ynbtaT 0.5 B. PaccuuraiiTe morpemHocTs W3MepeHui.

9.  Oo6paboraiiTe pe3y bTaThl C/IEAYIONUX N3MepeHUii Beca oobekTa: 20, 21, 19, 18, 20, 22. KosdduimerTt
Crterogenta npu P=0,95 cocrassnsier 2,571.

10. TIpoBoAWIM U3MEPEHUS JJIMHBI MeTa/lIMUecKoro 6pycka. Beiio caenano 10 u3amMepeHUH U TOTyYeHbI
cnepyrorye 3HadeHus: 10 mm, 11 MM, 12 mwm, 13 MM, 10 mm, 10 MM, 11 mm, 10 MM, 10 mm, 11 MmM. TpebyeTcs
HaWTH cpefiHee 3HAUEHHEe HW3MepsSieMOl BeJIMUMHBI (JJIMHBI OpyCKa) U ero rmorpemHocts. Koadduipent
CtblofieHTa - 2,262.

11. TlocTtpoeHnue H306paXkeHUsI 00BEKTA C TTOMOIILIO JIMH3: pacCTOSIHUE OT MpeaMeTa /1o 00bekTa bosbie F,
HOo MeHbIe 2F.

12. Haiigurte GoKycHOe pacCTOsIHUE IJIOCKOBBIMYKJ/IOHN JIMH3BI, [/11 KOTOPOW paZiyC KpUBU3HBI chepryecKou
roBepxHocTH paseH 40 cM. [Toka3aresib nipesiomyieHys CTeksia paseH 1,6.

13. TlokasaTesb [1pesiOM/IeHUs] CTeK/1a OTHOCUTE/IbHO BO/bl paBeH 1,2; roKasaTe/Ib [1pe/ioM/IeHUs [/IMLjepyHa
OTHOCHUTENBHO BO/bI paBeH 1,1. HaliguTe moka3aTesib pesioM/eHHsI CTeK/1a OTHOCUTENBHO TJIULIepUHA.

5.3.8 TumnoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpakTH4yeckoe 3ajaHue) AJA OLIEHKH
copmupoBanHocTu KomnereHuu OTTK-9

1.  IIpomeMOHCTpPHUpYITe METO/bI IPUBS3KU K MECTHOCTH.
2. TlpogemMoHCTpPUpY#Te METOAbI M3MePeHH Ha TepeceueHHOW MeCTHOCTH
3.  KakoBa sipKOCTb MOBepXHOCTH, KO3 GUIIMEHT OTpa’keHus1 KOTopoii paBeH 0,9, ec/ii ee 0CBelLeHHOCThb

pasHa 100000 nx?

4. OnpegeuTe OCBEILIEHHOCTb CepeIMHbI U Kpasi KpyTJIoro CToja, JuaMeTp KOTOPOro paBeH 3 M, ec/id
OCBell[eHHe CO3/aeTCsl JIaMIIOM, BUCsIIel Ha BbICOTe 2 M HaJ| cepeiMHOM cTosia. Cusa cBeta jiamribl paBHa 200

K.

5. Ha nuct 6enoii 6ymarw, rioragb KoToporo pasHa 500 cM2, nasaeTt cBeToBoM 1otok 1000 .
KoadduimenT orpaxkenus Oymaru paseH 0,68. Onpesie/iute 0CBeIleHHOCTh U IPKOCTh 3TOTO JIUCTA.

6. Cusia cBeTa 3Ta/IOHHOM JIaMTIbI paBHa 25 K7I. PaccTosiHve OT 3TalloOHHOM JTaMTIIBI 10 SKpaHa GoTomerpa
TIpY OJJMHAKOBOM SIPKOCTH I10/1ei1 cpaBHeHUsI PaBHO 15 cM. PaccTosiHMe OT UCIIBITyeMOM J1aMIIbl 10 5KpaHa
paBHO 45 cM. HalifuTe cuiy cBeTa UCIBITYeMOU JIaMITbI.

7. ITokazaresib rpeomeHUs1 CTeK/a OTHOCHUTELHO BOAbI paBeH 1,182; mokasaTesib NpesioM/IeHuUs
[JIAL[epHHA OTHOCHTENIBHO BoApbl paBeH 1,105. Haliaute nokasaTesib IpesioM/IeHUS CTeK/Ia OTHOCHUTETBHO
rJIALeprHa.



8.  TlocTpoeHue uzobpakeHus: B ChepruuecKoM 3epKasie: 00BEKT PaciosiokKeH Mexxy (hOKyCOM U
OTITHUECKOM IIEHTPOM.

9.  TloctpoeHue u3obpaxkeHHst B ChepruueCcKOM 3epKasie: 00BeKT pacriosioKeH Mexkay (HOKyCOM U 3epKajioM.

10. Tloctpoenue u3006paxkeHus B cheprUeCKOM 3epKasie: TOUeUHbIA CTOYHUK PACIIOIOXKeH B ONITUYECKOM
LeHTpe, MeXX1y (POKYCOM U ONMTUUYECKOM LIEHTPOM, MEX/y (hOKYCOM M 3epPKaJiOM.

11. Haiigure cMellleHHe j1y4a IIPU NPOXOKIEHUH ero yepe3 IJI0OCKOIapasliebHYI0 [IJIACTUHKY U3 CTeK/Ia C
TroKasaTeJieM IIpeJIOM/IeHHs], paBHbIM 1,55, eyt yron najieHust paBeH 45°, a TOJIIUHA [JIACTUHKY paBHa 1 cM.

12. Uemy paBeH yroJ MajieHus Jyyda, e/ Jyd TaJJarolHi 1 Jyu OTpa)keHHbIN 06pa3ytoT yros 90°7?

13. Haiigure pokycHOe pacCTosiHUE TJIOCKOBBINMYKJION JIMH3GI, 1/ KOTOPO#t pajuyC KPUBU3HBI ChepuuecKoit
roBepxHoCcTH paBeH 80 cM. Iloka3arens rpesomieHus CTeksIa paseH 1,6.

14. BornyTtoe 3epkano uMmeet paguyc 40 cm. IIpeamet pacnosioxxeH Ha paccTtossHur 30 CM OT 3epKasa.
HaiimuTe onoxxeHue n3obpaxkeHus ¥ yBesueHue 3epkana. IToctporiTe nzobpaxeHue.

15. OmnTrueckas cuia MUH3bI paBHa 2 anTp. Hatiaure ee GpokycHoe paccTosiHue.

16. HapwucyiiTe ONTUYECKYIO CXeMY TPSIMOTO MUKPOCKOTIA MPOXO/SAIIEro CBeTa.

5.3.9 TunoBbie 3agaHusa (oueHOuUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
chopmupoBanHocTa KommnereHnuu OITK OC-10

1. Onunivre, Kak BBITJIAAWUT 66]1&151, KpacCHas, XKeJiTasd, 3e/ieHad U CUHAA 6yMara, OCBeIleHHas >KeJTbIM
CBETOM HaTPHeBOI'O IIJIaMEHH.

2. HapucyiiTe ontrueckyro cxemy MUKPOCKOTIA TIpY Ha0sitoZieHnu 00beKTa B TajjaroleM (0TpaKeHHOM)
CBeTe.
3. [TpoBeny U3MepeHre TeKTPHUUECKOT0 HarpsDKeHHst prOopoM, nMerorM mikany B 10 B u kacc

TouHOCTH riprbopa 2,0. TTonyunau pe3ynsTtaT 2,5 B. PaccunTaiiTe MOrpeIHoCTh U3MEPEHHH.

4.  ®oKycHOe pacCTosiHUe OnTHUecKou cructembl 30 CM; T/IaBHBIE TIFIOCKOCTUA HAXOAATCS Ha paccTostHuH 10
CM ofiHa oT Apyrou. [TocTpoiiTe B 3TOM crcTeMe M300paXKeHUs MpPejMeTa, PaciiojioXKeHHOTO OT repeJHei
TJIaBHOM MJIOCKOCTH Ha pacctostHusX: a) 20 cM; 6) 50 cm; B) 80 cm. B Kax0M cilyuae Hai[uTe TMHEMHOE U
YT7IOBO€ YBeTn4YeHusl.

5. OmnpegenuTe OCBELLIEHHOCTD, JaBaeMyH0 IIPOKEKTOPOM, 3epPKajio KOTOPOro UMeeT fuaMeTp 2 M, a gyra
TpOXKeKTopa nMeeT sIpKoCcTh 8-108 Ka/M2 Ha paccTosTHUM 5 KM MpH K03 duijeHTe TTpO3pauHOCTH BO3AyXa

0,95.

Kpurepuu ouenuBanus (oreHouYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

Ouenka Kpurepun onieHMBaHUsA

TIPEBOCXOHO Bce komneTeHIMY (4acTH KOMIIeTeHLMH), Ha (hOpMUPOBaHHe KOTOPBIX HarlpaB/ieHa




OrjeHKa

Kpurepuru orjeHUBaHUS

JMCLIMIUIMHA, COPMHPOBaHbI HAa YPOBHE He HI)Ke «TIPEBOCXOHOY,
TPOJIeMOHCTPHPOBaHbI 3HaHUs1, YMeHMUs], BJIaJleHUs TI0 COOTBETCTBYIOIUM
KOMIIeTeHLIMSIM Ha YPOBHe, Bhblllle IIpelyCMOTPEHHOr0 ITPOrpaMMoi

OT/IMYHO

Bce xommeTeH1[uM (4aCTH KOMIIETEHIUH), Ha (HOPMHUPOBaHKE KOTOPHLIX HarpaBjieHa
JMUCLIMTUIMHA, COPMUPOBAHbLI HAa YPOBHE He HIXKe «OT/IMYHO», TIPH 3TOM XOTS ObI
0/THa KOMITeTeHIUsI CHOPMHPOBaHa Ha YPOBHE «OT/TMUHO»

OYeHb XOPOLI0

Bce xomneTeH1[UM (4aCcTH KOMIIeTeHI1UI), Ha GOpMHpOBaHUe KOTOPBIX HarpaB/ieHa
JUCIUTTNHA, C(hOPMUPOBAHBI Ha YPOBHE He HIDKe «0UeHb XOPOIIIO», TIPU 3TOM
x0Ts1 ObI 0JJHa KOMITeTeHL[1si CHOPMHUPOBaHa Ha YPOBHE «OUYeHb XOPOLIO»

XOpOILO

Bce kommeTeH1[uM (4acTH KOMIIeTeHIM), Ha (hOpMHUPOBaHKe KOTOPLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHBI HA YPOBHE HE HIDKE «XODPOILO», TIPU ITOM XOTsI Obl
0/lHa KoMrieTeHLUs1 cpopMHUpOBaHa Ha YPOBHE «XOPOILIO»

YZI0B/IETBOPUTE/ILHO

Bce komneTeHIMM (Y4acTH KOMIIeTeHLIMH), Ha OpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
JUCLUIIMHA, cOPMUPOBaHBI Ha YPOBHE He HIKe «YJO0B/IETBOPUTELHO», TPU
3TOM XOT$ ObI O/IHa KOMITEeTeHI[Us] ChOPMHPOBaHa Ha YPOBHE
«yZIOBJIETBOPUTE/TEHO»

Hey/I0B/IETBOPUTETBHO

Xots 661 0/fHa KOMITeTeHLMs1 chOPMUPOBaHa Ha YPOBHE «HEY/I0BJIETBOPUTE/THHOY,
HU OfIHa U3 KOMIIeTeHLIMi He cpOPMHPOBaHa Ha yPOBHE «ILJIOXO0»

T1IJI0OXO

Xots 661 0/fHa KOMIIeTeHL{UsI chOPMHUPOBaHa Ha YPOBHE «ILIOX0»

[TpuMepHbIii TiepeyeHb TeM OLleHOUHoro cpeAcTtBa — KypcoBasi paboTa:

OIIK-7

1. TIpoBeseHye TUHEMHBIX U3MepPeHU TIPY TIPOU3BO/ICTBE Cy/1e0HOM SKCTIePTH3HI.

2. VI3mepeHme 00beKTOB Oa/TMCTHUYECKON SKCIIePTHU3HI.

3. OpueHTHpOBaHue U U3MepeHUsl Ha MeCTHOCTH MpU NPOBeJieHNH C/1e[ICTBEHHbIX [1e-CTBUI.
4. CpeficTBa ¥ METOZIbI pabOTHI B «TTIOJIEBBIX» YCIOBUSIX.

OIIK-9

5. TTouck 1 u3bsiTHE C1e[j0B OMOIOTUYECKOTO TPOUCXOXK/EHHS.

6. Vlcrionb3oBaHre 00beKTOB KPUMHUHATMCTUYECKOUM SKCTIEPTH3BI C TIOMOIL[BIO JIYTIL.

7. MUKpOCKONMYeCcKre UCCIeloBaHrsl MOP(OJIOrUH LITPUXOB KPacHTe el UIIYIIUX TIPUOOPOB.
8. MuKpocCKonuyeckre UCcjeloBaHus BOJIOC YeI0BeKa U )KUBOTHBIX.

9. MuKpoCKonryecKue UCC/Iel0BaHUsl CTPYKTYPbI TKaHel.

10. MuKpocCKonryecKue UCC/iefloBaH1sl HUTeU pas3/IMuHON PUPO/bI.

11. MuKpockonuecKkre UCCIef0BaHUs TPACCOIOTUYECKUX 00bEKTOB.

12. MUMKpPOCKOITHUECKHe UCC/Ie[JOBaHMUS B CyieOHOM SKCIIepTH3e.

13. ViccrieroBaHre KpacuTe el IUIIYIIUX TPUOOPOB CIIeKTPaTbHBIMUA METOJaMH.

14. ViccnepoBanvie oKymMeHTOB B Y@ u K-nyuax.




15. Vicnonb3oBaHue GoTomeTpun B CyeOHOM 3KcriepTH3e.
16. OmnpesienieHre 3/1eMEHTHOT'O COCTaBa 00beKTOB KpUMUHATMCTUYECKUX IKCIIePTH3 METOZ0M

PEHTTEHOCIIEKTPA/IBHOI'O dHAJIM3d.

17. Onpe,qeneHHe 3JIEMEHTHOT'O COCTaBd PA3/IMYHBIX YUdCTKOB A€HEXHBIX KYITIOp METO0M
PEHTTEHOCIIEKTPA/IBHOI'O dHA/IN3d.

18. cnnonk3oBaHue MeXdHHUUEeCKHX, TeIJIOBbIX, 3JIEKTPUYECKHX U 3JIGKTPOMAarHUTHBIX CBOICTB

BelLleCTB [P NIPOBeleHNU KPUMUHATUCTUUECKUX 3KCIIePTU3.
19. UccnepnoBaHue MaTepUasioB MKMCbMa METOJOM TOHKOC/IOMHOW XpoMaTtorpagumu.

20. NccnepnoBanue 00 €KTOB KDUMHHATMCTUYECKUX IKCIIEPTH3 METOAOM ra30Boi XpoMaTorpadhum.
21. XyvMHuuecKre MeTO/Ibl UCC/Ie[JOBaHUsI B KPUMUHA/TUCTUUECKOW SKCIIepTH3e.

Kpurtepuu oneHnBaHus (oneHouHoe cpecTBo - KypcoBasi padora)

OrjeHKa

Kputepuu orieHuBaHUs

MpeBOCXO0JHO

Bce kommeTeH1[uM (4acTy KOMIIeTeHIUI), Ha (hopMHUpOBaHKe KOTOPBLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIKe «TIPEBOCXOAHOY,
MIPO/IeMOHCTPUPOBAHbI 3HaHUS], YMEeHUs, BlaZleH!sl TI0 COOTBETCTBYIOIIM
KOMIIeTeHLIMSIM Ha YPOBHe, BhILle TIPeAyCMOTPEHHOTO ITPOrpaMMOi

OT/IMYHO

Bce kommeTeHIMY (4acTH KOMIIeTeHLIMH), Ha (hOpMUPOBaHHe KOTOPBIX HarlpaB/ieHa
JUCLIMTUTAHA, COPMUPOBAHbI HA YPOBHE He HUXKE «OT/IMUHO», TIPH 3TOM XOTS ObI
0JlHa KOMITeTeHLUs1 COpPMHUPOBaHA Ha YPOBHE «OTIMYHO»

OYeHb XOPOLIO

Bce kommeTeH1[uM (4acTH KOMIIeTeHIUI), Ha (hopMHUpOBaHKe KOTOPBLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAaHbLI HAa YPOBHE HE HIDKE «0UeHb XOPOILO», TIPYU 3TOM
XO0Ts1 Obl 0/JHa KOMIIeTeHLMsl cpopMHUpOBaHa Ha YPOBHE «0UeHb XOPOIIIO»

XOPOILO

Bce xommeTeH1[uM (4acTH KOMIIETEHIHM), Ha (HOPMHUPOBaHKe KOTOPLIX HarlpaBjieHa
JUCLUIIMHA, c(OPMUDPOBaHBI HAa YPOBHE He HIDKe «O04YeHb XOPOII0», TPU 3TOM
x0T$1 OBl 0/JHa KOMITETEeHI[US CHOPMHUPOBaHa HAa YPOBHE «OUEHb XOPOIIIO»

VZI0B/IETBOPUTE/IEHO

Bce komneTeHIMYM (YacTH KOMIIeTeHIMI), Ha GOpMUpPOBaHKe KOTOPLIX HallpaB/ieHa
JMCLIMIUIMHA, CPOPMHPOBAHbI HAa YPOBHE HE HIDKE «Y/I0BJIETBOPUTE/LHO», [IPU
3TOM XOTs1 OBl O/IHa KOMITeTeHLIMs1 ChOPMHUPOBaHa Ha YPOBHE
«yJIOBJIETBOPUTE/IEHO»

Hey/I0B/IETBOPUTETEHO

Xots 661 0fHa KOMITeTeHLMsI ChOPMUPOBaHa Ha YPOBHE «HEY/I0BJIETBOPUTETHHOY,
HU OfIHa U3 KOMIIeTeHIIUH He cpOPMHPOBaHa Ha yPOBHE «ILJIOX0»

I1JI0OXO

Xots 661 0/fHa KOMITeTeHLUsI CHOPMHUPOBaHa Ha YPOBHE «IIOX0»

6. YueGHO-MeTOfMUeCKOe M HH(OpMaLOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHOBHasi TuTeparypa:

1. Endumor Banepuit MiBaHoBuu. OCHOBBI 0011]eli XUMUH : YueOHOe TTocoOure / MOCKOBCKHi




TO/IMTEXHUUECKUM YHHUBEPCUTET. - 2-e u3[l. - MockBa : OOO "HayuHo-usgatensckuii LieHTp MUHDOPA-
M", 2015. - 256 c. - BO - bakanaspuar. - 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. Mouceesa Tatbsina ®efiopoBHa. EcTecTBeHHO-HayuHble METO/IbI Cy1e0HO-3KCIIePTHBIX

vccieoBaHuM : YuebHoe rmocobue / Poccubickuii ToCcy1apCTBeHHbBIN YHUBEPCUTET TTPABOCYAUs. - MOCKBa
: Poccuiickuii rocyZiapCTBeHHbIN yHHUBepcuTeT TipaBocyaus, 2015. - 196 c. - BO - bakanaBpuat. - ISBN
978-5-93916-460-3., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=616375&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. ABepbsiHOBa TatbhsiHa ButanbeBHa. CyebHas skcriepTr3sa : Kypc oOiiei Teopun; YuebHoe mocobue /
Poccuiickuil rocyjapCcTBeHHbIN yHUBepcUTeT npaBocyus. - Mocksa : OOO "FOpuauueckoe
u3gatenbctBo Hopma', 2014. - 480 c. - JonosHUTe/IbHOE TTpodeccroHaibHOe obpa3oBanue. - 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. Bunorpazmosa Hatanus ViBaHoBHa. EcTecTBeHHOHayUHbIe METO/IbI CyZeOHO-3KCIIEPTHBIX
WCCIeloBaHUM : Kypc JieKLui. - M. : Ilut-M, 2013. - 416 c. - ISBN 978-5-93004-383-9 : 550.55., 18 3Kk3.
3. [ly6oBoii Hukomnaii JiImutpreBrnd. OCHOBBI METPOJIOTMH, CTaHAAPTU3aAI[UM U cepTU(UKaIH : YuebHoe
rocobue. - Mockga : M3parenbckuit Jom "@OPYM", 2014. - 256 c. - CpeHee npodeccroHaibHOe
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. T'epacumoBa Enena BopucoBHa. MeTposnorusi, CTaHAapTH3ays U cepTuduKanus : YuebHoe mocobue /
®uHaHCOBBIM yHUBepcuTeT rpu [IpaBuTtensctBe Poccurickor ®@epepanyn; @UHAHCOBBIM YHUBEPCUTET
nipu [IpaButensctBe Poccurickor ®@enepanyu. - 2-e u3gi. - Mocksa : M3parenscteo "®@OPYM", 2015. -
224 c. - Cpegnee npogeccroHansHoe 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. )KebeHtsieB Asiekcanzip Vmbuu. AHanMTHUecKast XuMusl. XpoMaTtorpadruiyeckre MeTO/Ibl aHa/In3a :
YuebHoe rocobue. - Mocksa : OO0 "HayuHo-usgarensckuii ijeHTp MH®PA-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 I'ennaguii BacunbeBnu. MaTtemaTtrueckye MeTO/ibl B COBPEMEHHBIX COLMaIbHbIX HayKax :
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-TexHHueckoe obecrieueHre yueOHBIX 9KCIIePTHO-
KPUMMHAIUCTUUeCKUX nabopaTopuii : [IpakTrueckoe rocobrie / MOCKOBCKUM TOCYAapCTBeHHBIN
ropuanueckni yHuepcuteT uM. O.E. KyTtaduna. - Mocksa : OOO "FOpuanueckoe u3faTenbCTBO
Hopwma", 2015. - 160 c. - AT10 - noBsiilieHre KBanudpukauuu. - 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 CO/lePXKaHUEM JIMCIUTIIMHBI):

[TporpammHOe ob6ecrieueHue U IHTepHET-peCYpPChHI:
JIuiieH3MOHHOE MporpaMMHoe obecrieueHue:
. 1O «Windows 7 Pro SP1»



. 1O «Windows XP Pro SP3»

. I1O «MS Office Pro 2007»
. 1O «Office Standard 2016 MAK HYRRK-6NMM3-MG2H8-GJ7V9-8QKY2 MAK 0/50»
. ITO «Kasperskyendpointsecurity»

WHTepHeT-pecypchl:

1. CripaBouHasi paBoBasi cucteMa «I'apaHT» www.garant.ru

CnpaBouHasi mpaBoBas cuctemMa «KoHcynbTaHTIITIOC»: www.consultant.ru
OnekTpoHHO-0MOMMOTeUHast cucteMa M3parenbcTBa «JlaHb»: http://e.lanbook.com .
OneKTpOHHO-0Mb/MMoTeUHast CUcTeMa «Znanium» http://www.znanium.com/
OnekTpoHHO-0MbMoTeuHas crcteMa «HOpaiiT»: http://biblio-online.ru
OnekTpoHHO-0MbMMOTeuHast cucreMa «KoHCynbTaHT cTygeHTa» http://www.studentlibrary.ru/

ok W

7. MaTepHua/IbHO-TeXHHYECKOoe o0ecreyeHUe JUCHUILIMHBI (MO /1)

YueOHble ayfUTOpWU [/ TIPOBeJieHHs] y4eOHbIX 3aHSTHM, MpPeAyCMOTPEeHHBIX 00pa3oBaTenbHON
MIPOrpaMMO#, OCHall[eHbl MYJbTUMeAUNHBIM 000pyZoBaHHeM (TTPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpeicTBaMU  O0ydYeHMs], KOMITbIOTePAMH, CIejMali3MpPOBaHHBIM 000py/I0BaHUEM: - CpeJCTBaMH
MYJIbTUME/HA;

- KOMIIbIOTEPOM;
- MHUKDPOCKOTIOM;
- aBTOMaTU3UPOBAHHOE pabouee MecCTo 3KCIepTa;
- MUKPOCKOITbI MCII;
- BeChI aHaTMTUYeCKre (9/1eKTPOHHbIE);
- 9KCTIepTHBIN 4yeMo/iaH;
- y/ibTpacroeToBbIN OCBeTUTEJIb;
- TyTIBI;
- Habop JIH3BI;
- Habop 3epKa;
- LITaHT €eHLIUPKYJIH;
- MHUKDOMETpHI;
- apeoMeTpbl;
- IITaTUBHI;
- OropeTku(25m);
- pH-Mmetp;
- pedpakTomeTp;
- CreKTpo(oTOMeTp;
- CMUPTOBKA;
- KaMepbl JJist xpomarorpaduu;
MTUMEeTKU.

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 0OYYarOIMXCSl OCHAI[eHbl KOMITHIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/1€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Tporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nogroToBku/crierabHOCTH 40.05.03 - CynebHast sKcriepTu3a.

ABtop(bl): lTapoB BukTop BaHOBUY, JOKTOP IOpUIMUECKUX HayK, Ipodeccop.



Peniensent(r1): Tumuenko Bnagumup AnekcaHapoBHY, JOKTOP FOPUJUYECKMX HAYK
Jlymmn EBrenuii AnekcaHpoBrY, KaHJW/AT IOPUANUECKUX HayK.

3aBenytomuii kadezapoii: FOmatoB Bacunuii AnekceeBuu, KaHAWJAT FOPUIUUYECKUX HaYK.

I[Tporpamma ofo6peHa Ha 3aceJaHUN MeTOAWYeCKOW KoMuccuu oT 17 Hosibpst 2025, mpoTokos Ne 2.
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