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1. MecTo u meiu AMCHUILIMHBI B cTPyKType OIl

Hucnunnuna «EcTecTBeHHOHAYYHBIE METOJIBI CYIe0HO-3KCIIEPTHBIX UCCIEIOBAHMIN
OTHOCHUTCS K 9acTH, POPMHUPYEeMO ydaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHUH.

Ne MecTO IMCHUILIMHBI B y4e0HOM ILJIaHe CraHaapTHBIN TEKCT JJIS ABTOMATHYe-
Ba- o0pa3oBaTe/ibHOI MPOrPaMMblI CKOI0 3a10JIHEHHS B KOHCTPYKTOpe
pu PILJ
aH-
Ta
1 | baoxk 1. ducuummunsl (Moaynu) O6s3atens- | Qucnumamna b.1.0.11 «EcrectBeHHOHA-
Has 4acTh YYHBIE METOJIbI  CYACOHO-IKCIIEPTHBIX
HCCICIOBAHUMY» OTHOCUTCI K 00s3aTeib-
Hoi yactu OOIl HanpaBneHus mNOATO-
toBku 40.05.03 CynebHas skcepTusa.

Jist u3ydeHuss JUCHHMIUIMHBI «ECTeCTBEHHOHAYYHBIE METOMBI CYACOHO-IKCIEPTHBIX HC-
CJIeIOBaHMI» HEOOXOAMMBI BXOJHbIC 3HAHUS, YMEHHUS M KOMIIETEHIIMH OOydaromierocs, moiy-
YeHHBIC MTPH U3YYCHUHU 0011e00pa30BaTEeIbHBIX MPEAMETOB TaKHX, KaK (DU3HMKa, XHMHSI, MaTeMa-
THKa, OMOJIOTHs Ha 0a3e CpeaHero MoJHOro (00Iero) Wik CPEeIHEro CIeIuaIbHOTO 00pa3oBa-
HUSL.

Jucnunnuna «EcTecTBEeHHOHAYYHbIE METObI Cyl1e0HO-IKCIEPTHBIX HCCIIETOBAHUI SB-
JSIETCSI IPEIIISCTBYIOMIEH TSl BCeX MPOMUIBHBIX IKCIEPTHBIX TUCIUTUIMH ¥ U3ydaercs B 1 u 2
cemectpe 1 kypca u 3 cemectpe 2 Kypcea.

[{enb MUCIUTUIMHBI — W3YyYSHHE OCHOBHBIX METOJIOB M CPEACTB CYJICOHO-IKCIEPTHBIX HC-
cienoBaHui, popmMupoBaHUe y 00ydarOmUXCsl YMEHUMN, 3HaHUM, HABBIKOB U KOMIIETEHIIHM, He-
00XO0JIMMBIX TIPU U3YYCHUHU CHEIHATBHBIX JUCIUTLINH SKCIIEPTHO-KPUMUHAITHCTUICCKOTO IIHUKIIA.

Jis mocTuKeHusl yKa3aHHOM LIeNM M3y4eHue MUCHUILTUHBI «EcTecTBeHHOHAYYHbIE METO-
JIbl CyJ1€0HO-IKCIIEPTHBIX UCCIIEIOBAaHUI PEIIaeT CAeAYIOLUE 3a1a4u:

- O3HaKOMHTb C COBPEMEHHBIMH BBICOKOMH(OPMATUBHBIMH U TEXHHYECKU CIIOKHBIMH
METOJaMH M CPEJICTBAMH YKCIIEPTHOTO MCCIICIOBAHNUS;

- O3HaKOMHTb C OCHOBHBIMH HAaNpaBICHUSMHU JAIbHEWUIIEr0 COBEPIICHCTBOBAHUS
€CTeCTBEHHOHAYYHBIX METOJIOB M TEXHUYECKHX CPEICTB IKCIEPTHOTO HMCCIETOBAHUS CIIEIOB
MPECTYIUIEHUST M WHBIX BEIIECTBEHHBIX JI0KA3aTeJIhCTB Ha OCHOBE CICIUANbHBIX 3HAHUU B
00JyacT XUMUH, QUBHKH;

- U3y4eHHE OCHOB WHCTPYMEHTAIBHBIX METOIOB IKCIIEPTHOTO HCCIET0BAHUS.

2. Ilnanmpyemble pe3yJibTaThl 00yUeHHs 10 JUCHMILIMHE, COOTHECEHHBbIE C IVIAHUPYe-
MBIMH pe3yJIbTATAMH 0CBOEHHUSI 00pa30BaTe/IbHON NMPOrpaMMbl (KOMIIeTEeHUMSIMH 1
HHIUKATOPAMH I0CTHKEHHS KOMIeTeHLHii)

IInanupyemsble pe3yJabTaThl 00y4eHHS 110 HaumenoBanue
DopmupyeMbie AMCUMILIMHE (MOLYJ/II0), B COOTBETCTBHH C OLICHOYHOI'0 cpel-
KOMIICTCeHIIUH HHIMKATOPOM /IO0CTHKCHHS KOMIICTCHIMH cTBa
(xo, comepxaHue Nuauxarop no- Pe3yabTarsl 00yyeHus
KOMITETEHIINHN) CTHIKEHUSI KOMIIe- 10 JMCHHUIIHHE
TeHIUN™
(xox, comepxaHue
WHJIUKATOPa)
OIIK-7. Cnocoben | OIIK-7.1. Tlpume- | 3uarb: METOIUKH CyaeO-| Tecmer (no memam  Ooucyu-
NAUHBL,  UMO206bILL  mecm,
HCII0JIb30BATh HSI€T METOJUKH CYy- | HBIX IKCIEPTU3 U UCCIIe-
o npakmudeckue 3az)aHu}z, cu-
3HaHUA TCOPCTU- ,Z[e6HLIX OKCIICPTU3 JOBaHUU myayuonuvle 3a0aHusi U 3d-
YECKMX, METOIM- | U HCCIEHOBAHUI B Oauu (keticvt),cobecedosanue




YECKUX, MPOIecCy-
QIBHBIX W OpTaHU-
3allMOHHBIX OCHOB
cyneOHOl 3Kcnep-
THU3bI, KPUMUHAJIU-
CTHKU TIPU TIPOM3-
BOJICTBE CYACOHBIX
JKCIEepTU3 MU MHC-
clienoBaHUM

npodecCuoHaTbHOM
ACATCIIbHOCTHU

YMeTh: NPUMEHSTh METO-
JIUKU CyJIeOHBIX dKCTIep-
TU3 U UCCIIEIOBAaHUI

Brnajers: MeTouKamu cy-
TeOHBIX DKCIIEPTH3 U HC-
CJI€IOBAaHUM.

OIIK-7.2. Opranu-
3yeT paboty 1O
MOATOTOBKE,  IpO-
BEJICHUIO U cJlaye
pE3yNbTaTOB cy-
NEOHBIX 3KCIEpPTHU3
U UCCIENOBAaHUN

3HaTh: TPEOOBAHUAMU
(denepanbHOro 3aKOHO-
JIaTeJIbCTBA, BEIOM-
CTBEHHBIX PABOBBIX
aKTOB K ITOJIFOTOBKE,
MIPOBEJICHUIO U C/1aue
PE3yJIbTaTOB CYACOHBIX
IKCIIEPTH3 U UCCIIENIO-
BaHUU

YMETh: CaMOCTOSITEIIb-
HO COCTaBJIATH U
oOpMIIATH 3aKITFOYC-
HUS DKCIIEPTa U CIICIIH-
QJIACTA, CIIPABKH O
MPEIBAPUTEIILHOM HC-
ciexoBaHny, 00001maTe
1 GOpPMYJIUPOBATH BbI-
BOJIBI 110 TEME HCCJIe-
JIOBaHMS

BiageTs: HaBEIKAMH
BEJICHUS JICTIONPOU3-
BOJICTBA B Cy/1e0HO-
OKCIEPTHBIX YUPEXkK Ie-
HUSIX, PETHCTPALINU U
ydera JOKYMEHTOB,
KOHTPOJISI KX MCIIOJTHE-
HHS

Tecmvl (no memam Oucyu-
NAUHGL,  UMO20GbILL  mecm,
npakmuyeckue 3a0auus, Cu-
MyayuonHvle 3a0aHus U 3a-
dauu (keticvl),cobecedosanue
Tecmor (no memam oucyu-
NAUHBL,  UMO206blLl  Mecm,
npakmuyeckue 3a0aHus, Cu-
MmyayuonHvle 3a0aHus U 3a-
dauu (xeticyl),cobecedosanue

Tecmvl (no memam Oucyu-
NAUHbL,  UMO206blLl  Mecm,
npakmuyeckue 3a0aHus, Cu-
MmyayuonHvie 3a0aHus U 3a-
dauu (keticvl),cobecedosanue

Tecmor (no memam oucyu-
NAUHBL,  UMO206bIL  mMecm,
npakmuyeckue 3a0aHus, Cu-
MmyayuonHvle 3a0aHus U 3a-
dauu (keticvl),cobecedoganue

Tecmvl (no memam Oucyu-
NAUHBL,  UMO2O0GYINL  mMecm,
npakmuyeckue 3a0aHusi, Cu-
myayuouHvle 3a0aHus U 3a-
dauu (keticvl), cobecedosanue

OIIK-7.3. O6o6m1a-
€T B IIpejenax Kom-
NETCHIHUU OKCIICPT-
HYIO MPAKTUKY U Ha
3TOM OCHOBE paspa-
0aTbIBaCT METOJH-
YECKHUE PEKOMEH/Ia-
UMM TI0 BOIpPOCaM
OpraHu3aly Mpo-
BEJIEHUSI CYAEOHBIX
JKCHEePTU3

3HaTh: OCHOBHI B3au-
MOJEHCTBUS SKCIIEPTOB
C COTPYIHHKAMU CJIEe]-
CTBEHHBIX U OIlEpaTUB-
HBIX TOAPA3JAECICHUN B
rpoliecce npeaBapu-
TEJIBLHOTO U KCIEPTHO-
ro UCCNEAOBaHUs MPHU
PAaCKpBITUU U pacciie-
JIOBAaHUU MIPECTYILIIE-
HUM

YMeTh: OpraHn30BbI-
BaTh pabOTy TPYIIIIbI
CIEIUAJTUCTOB U KO-
MHCCHUH IKCIIEPTOB

Tecmvl (no memam Oucyu-
NAUHBL,  UMO206bIL  mecm,
npakmuyeckue 3a0aHus, Cu-
myayuonnvie 3a0aHus U 3a-
dauu (keticvl),cobecedosanue

Tecmor (no memam oucyu-
NAUHbL,  UMO20GbILL  mecm,
npakmuyeckue 3a0auus, Cu-
myayuonnvie 3a0anusi U 3d-
dauu (keticvl),cobecedosanue




Braners: HaBBIKAMH
OpraHu3ayu padoThl
TPYIIIIBI CIICITHAIMCTOB
1 KOMHCCHH 3KCIIEPTOB

Tecmvl (no memam Oucyu-
NAUHBL,  UMO20GbLILL  mecm,
npakmuyeckue 3a0aHusi, Cu-
MyayuonHvle 3a0aHus U 3a-
dauu (keticvl), cobecedosanue

OIIK-9. Cnocoben
MMOHUMATh MTPUH-
IIUTIBI paOOTHI CO-
BPEMCHHBIX MH-
(hopMaImOHHBIX
TEXHOJIOTHH H HC-
[I0JI30BATh UX JIJIS
perieHus 3ana4y
npodeccroHab-
HOM JeATENBHOCTH

OIIK-9.1. Ucnomub-
3yeT COBpEMEHHbBIC
nH(pOPMAIIMOHHO-
KOMMYHHKATHBHBIC
TEXHOJIOTHH B CY-
NeOHO-IKCTIEPTHOM
JIEATEIbHOCTH

3HaTh: COCTaB, (QYHKIHH
U KOHKPETHBIE BO3MOXK-
HOCTH CIIPaBOYHO-
UH(OPMALIMOHHBIX, UH-
(dbopMaImoHHO-
MOMCKOBBIX CHUCTEM U
CHUCTEM MOJICPKKU
MPUHSITUS SKCIIEPTHBIX
peleHuit

YMerb: cobupars,
00001aTh ¥ HHTEPIIpE-
THUPOBATH C UCTIOJIH30BA-
HUEM COBPEMCHHBIX HH-
(bopMaIMOHHBIX TEXHO-
JoTHii HHPOPMAIIHIO,
HEOOXOUMYIO IS
(dbopMupOBaHUS CyXKe-
HUM MO0 COOTBETCTBYIO-
UM TIpodemMam
Biiasieth: HaBbIKaMH HC-
MOJIb30BaHus 0a3 1aH-
HBIX, HABBIKAMH PaOOTHI
¢ nHGOPMAIMOHHO-
MTOVCKOBBIMU U CIIpa-
BOYHO-
MH(OPMaLIMOHHBIMU CH-
CTEeMaMH

Tecmur (no memam oucyu-
NUHBL, UMO208bII Mech,
npakmuyeckue 3a0anus, cu-
myayuonHvle 3a0aHus u 3a-
dauu (xeticwi), cobecedosanue

Tecmul (no memam oucyu-
NAUHbBL, UMO208bLIL Mecm,
npakmuyeckue 3a0anusl, cu-
myayuonHvle 3a0anus U 3a-
dauu (keticvl), cobecedosanue

Tecmur (no memam oucyu-
NIUHBL, UMO206bLI Mmec,
npakmuyeckue 3a0anus, cu-
MYyayuonHvle 3a0aHuUsl U 3d-
Odauu (keticvl), cobecedosanue

OIIK-9.2. TIpume-
HSIET COBPEMEHHBIE
IT-uHCTpYMEHTHI
TUTSL TIOTTY9IEHUS
KpUMHHAIUCTHYE-
CKM 3HAYMMOU MH-
¢dbopmanmu o npo-
BOJIUMBIM Cy/1€0-
HBIM DKCTIEPTH3aM

3HaTh: COCTaB, (PYHKIMH
Y KOHKPETHBIE BO3MOXK-
HOCTH aIllapaTHo-
IPOrpaMMHOT0 obecrie-
YEeHMs B IIPOLIECCE Pe-
meHus 3a1a4 npodec-
CHOHAJIBHO-CITY>KEOHOM
JeSITEIIbBHOCTH

YMmeTh: coOupars,
000011aTh ¥ UHTEPIIpE-
TUPOBATh KPUMHHAJIH-
CTHUYECKH 3HAUYUMYIO
WH(pOPMAITHIO C UCTIONb-
30BaHUEM COBPEMEHHBIX
WH(pOPMAIMOHHBIX TEX-
HOJIOTHU

BiiajneTs: HaBbIKaMH UC-
MOJIb30BaHUS IPUKIIAI-
HBIX MTPOTPAMMHBIX
CpE/CTB, HaBBIKAMU pa-

Tecmvlt (no memam Oucyu-
nAUHbL,  UMO20GbLIL  mecm,
npakmuyeckue 3a0aHus, Cu-
MmyayuonHvie 3a0aHus U 3a-
dauu (keticvl), cobecedosanue

Tecmvlt (no memam Oucyu-
NAUHbL,  UMO20GbLIL  mecm,
npakmuyeckue 3a0aHus, Cu-
myayuonnvie 3a0anusi U 3a-
dauu (xeticyi), cobecedosanue

Tecmovr (no memam oucyu-
NAUHBL,  UMO206bIIL  mecm,
npakmuyeckue 3a0aHus, Cu-
myayuonnvie 3a0aHus U 3a-
dauu (keticvl), cobecedosanue




OOTEI B KOMIIBIOTCPHBIX
CETAX

OIIK OC-10. Cmo-
coOEeH aHaIU3HUPO-
BaTh OCHOBHEBIC
HaIpaBJICHUS
HAYYHBIX UCCIIENIO0-
BaHUil, BBISIBIIATH U
dhopmynupoBaTh
aKTyallbHbIC HAY4-
HBIE IPOOJIEMBI B
obnactu cyneOHon
IKCIEPTHU3BI

OIIK 0C-10.1.
AHanusupyer u uc-
MOJIb3yeT  CTaTu-
CTUYECKHE METO/IbI

3HaTh: cmocoObl 00pa-
OOTKHM M CTaTUCTUYECKO-
ro aHajqu3a JAaHHBIX JJIs
pemenuss  mpodeccuo-
HAJIbHBIX 3a/1a4

YMeTh: MCNOJb30BaTh B
pabote MeToabl 00pa-
OOTKHM M CTaTUCTUYECKO-
ro aHajau3a JAaHHBIX IS
pemenuss  mpodeccuo-
HAJIbHBIX 3a/1a4
Brnajgers: HaBBIKAMH 00-
paboOTKH M CTaTUCTUYe-
CKOTO aHaM3a JaHHBIX
IUIsL  pelieHust mpodec-
CHOHAJILHBIX 3a7a4

Tecmvl (no memam Oucyu-
NAUHbL,  UMO20GbILL  mecm,
npakmuyeckue 3a0aHusi, Cu-
MmyayuonHvie 3a0aHus U 3a-
dauu (keticvl), cobecedosanue

Tecmvl (no memam Oucyu-
NAUHbL,  UMO20GbILL  mecm,
npakmuyeckue 3a0aHusi, Cu-
MyayuonHvle 3a0aHus U 3a-
dauu (keticwt), cobecedosanue

Tecmor (no memam oucyu-
NAUHBL,  UMO206bIIL  Mecm,
npakmuyeckue 3a0aHusi, Cu-
MyayuonHvle 3a0aHus U 3a-
Odauu (keticvl), cobecedosanue

OIIK 0C-10.2.
[IpoBogur u my0-
JTUKYyeT  Hay4yHbIe
HCCIIEI0BAHUS B
obnactu cyneOHOI
IKCIIEPTHU3BI

3HaTh: COBpPEMEHHbIE
HANpaBJICHUSI HAaYYHBIX
uccieioBaHuii B 001a-
CTH CylneOHOW 3Kcmep-
THU3BI

YmMeTe: onpeaensate M
dopmynupoBaTe  IMpo-
OneMHbIE BOIIPOCHI,
OCYILLECTBIISATh  BBIOOp
METOJIOB HAy4HOIO HC-
CJIeZIOBaHUS

Biagers: HaBbIKaMu ca-
MOCTOSATENbHON paboThI
C UCTOYHMKAMU HAy4YHOU
uHpopManuu

Tecmvt (no memam Oucyu-
NAUHBL,  UMO20GbIIL  mecm,
npakmuyeckue 3a0aHus, Cu-
myayuouHvle 3a0aHus U 3a-
dauu (keticvl), cobecedosanue

Tecmvt (no memam Oucyu-
NAUHBL,  UMO206bIL  mecm,
npakmuyeckue 3a0aHus, Cu-
MyayuonHvlie 3a0aHus U 3a-
Odauu (keticvl), cobecedosanue

Tecmor (no memam oucyu-
NAUMBL,  UMO206bIIL  mecm,
npakmuyeckue 3a0aHus, Cu-
myayuonHvie 3a0aHus U 3a-
dauu (keticvl), cobecedosanue

OIIK OC-10.3. Co-
CTaBJIsIeT 0030pbI U
oT4€TEl 00 wuccle-
IOBaHHUAX B 00Ja-
CTH CcyneOHOM dKc-
MePTU3BI

3HaTh: TpeOoBaHus,
OpeabsBiIsieMble K CO-
CTaBJICHUIO 0030pOB U
0oT4éTOB 00 HcCCiIenoBa-
HUSX B 0o0nacTu cyaeo-
HOM DKCIEPTU3BI

YMeTb:  OCYIIECTBIATH
cOOp U cucTEMaTH3AIUIO
WCXOJHBIX JaHHBIX IS
COCTaBJIEHUS] OTYETOB 00
HUCCIIENOBAHUAX B 00Ja-
CTH cyaeOHOU 3Kcrep-
THU3BI

Brnaners: HaBbIKamMu co-
CTaBJICHUS OTYETOB 00
UCCIIEIOBaHUAX B 00a-
CTH CyneOHOW H3Kcmep-
THU3BI

Tecmur (no memam Oucyu-
NAUHBL,  UMO206bIL  mecm,
npakmuyeckue 3a0aHus, Cu-
MmyayuonHvie 3a0aHus U 3a-
Odauu (keticvl), cobecedosanue

Tecmvl (no memam Oucyu-
NAUHBL,  UMO206bIL  mecm,
npakmuyeckue 3a0aHus, Cu-
MmyayuonHvie 3a0aHus U 3a-
Odauu (keticvl), cobecedosanue

Tecmvl (no memam Oucyu-
NAUHBL,  UMO20BbITL  mecm,
npakmuueckue 3d0aHUs, Cu-
MyayuoHHvle 3a0aHus U 3a-
Odauu (keticvl), cobecedosanue




OIIK 0C-10.4.
Odopmnser Hayd-
HbIC JIOKYMCHTBHI B

COOTBETCTBUU c
roCyJJapCTBEHHBIMU
CTaHapTaMH

3HaTh: TpeOoBaHUS
CTaHJApTOB MO O(OPM-
JICHUI0O HAy4YHBIX JOKY-
MCHTOB

YMersb: 0hOpMIIATH
HayYHbIC JTOKYMEHTBI B
COOTBETCTBUH C TpeOO-
BaHHSMU CTaHJAPTOB
Brnaners: HaBBIKAMHU
NPUBENICHUS B COOTBET-
CTBHE TpeOOBaHUSIM U
HOpMaM CTaHJapTOB
pa3paboTaHHbIE  Hay4-
HBIC JIOKYMEHTBI

Tecmvl (no memam Oucyu-
NAUHGL,  UMO20GbILL  mecm,
npakmuyeckue 3a0aHusi, Cu-
MyayuonHvle 3a0aHus U 3a-
dauu (keticvl), cobecedosanue

Tecmor (no memam oucyu-
NAUHBL,  UMO206blll  Mecm,
npakmuyeckue 3a0aHusi, Cu-
MyayuonHvle 3a0aHus U 3a-
dauu (xeticwl), cobecedosaniue
Tecmvl (no memam Oucyu-
NAUHbL,  UMO206blLl  Mecm,
npakmuyeckue 3a0aHus, Cu-
MmyayuonHvie 3a0aHus U 3a-
dauu (keticvl), cobecedosanue

3. CprRTypa H COACPKaHUEC TUCHHUIIIMHBI «ECTeCTBeHHOHay‘{HbIe METOAbI cyneﬁ-

HO-3KCIEPTHLBIX HCCJIeI0BAHMI

3.1 TpyaoeMKOCTb JUCHUIIMHBI

Hast popma HO-3a04YHas PUHAs
YICHUS pma pma
YICHHS YICHUS

OO6m1ast Tpy10€MKOCTh 113ET | 3ET | 3ET

Yacos 1o yueOHOMY TUIaHY 396

B TOM YHCIIE

ayJAMTOpHBIE 3aHATHs (KOHTAaKTHas paboTa):

- 3aHATUS JIEKIIUOHHOTO THIIA 64

- 3aHATHUS CEMUHAPCKOTO TUTIA 128

( mpakTHueckue 3aHITHS / (16/112)

nabopaTopHbIe paboThI)

caMmocTosiTeNbHast paboTa 126

KCP 6

[TpomexxyTouHas aTTecTaius — 3a4eT 36

[IpomexxyTouHas aTTectaius — dK3aMeH 36

O0beM auctUIUIMHBI cocTaBisgeT 11 3adeTHBIX equHUIBI, Bcero 396 yaca, M3 KOTOPHIX
198 vacoB cocraBisieT KOHTaKTHas paboTa o0ydaromierocs ¢ npernojaaBareneM (64 gacoB 3aHs-
THS JISKIIMOHHOTO THMa, 112 4acoB 3aHATHS CEeMUHApPCKOTO THIA, 16 4acoB mpakTUYecKue 3aHs-
T, 96 yacoB 1abOpaTOpHBIC 3aHATHA), 72 Yaca MEpOIPHUATHS MPOMEKYTOYHOH aTTeCTallHH,

126 gacoB cocraBisieT camocTosTenbHas pabora oOy4aromerocs,6 gacos KCP.



3.2. Conep:xkaHue TUCHMILINHBI

HaumeHoBaHue U
KpaTKoe coAepKa-
HHE Pa31eJI0B U TeM
AUCHUIIMHBI (MOAY-
Jas),

¢opma npomexy-
TOYHOM aTTecTAIMH
1o JUCHHUILINHE (MO-
AYJI10)

Bcero
(4acer)

B tom uncne

KonrakTHas padora (padoTa BO B3aHMOJeiicTBUM ¢ Ipenoga-
BaTeJIeM), Yachbl U3 HUX

Bcero

3aHATHA JICK
IUOHHOI'0 THA
na
3aHATHA ce-
MHHAPCKOT0
3andarud Jga-
0opaTopHoro

CaMocTosiTeIbHasI
padoTa o0yJaromero-

O4HO-3a04YHAS  [THIIA
OuyHo-3a04yHas [(THIA

OuHO-3a04Has
O4HO-3204YHAs

OuHas
BaoyHas
Ounas
BaoyHas
OuHas
BaouHas
Ounas
BaouHas

OunHas

OuHO-3a04Has [Cf, 1ACBI

Baounas

Yacts 1

1 cem

Pasznen 1. O6uias
XapaKTePUCTHKA Me-
TOJIOB M CPEJICTB IKC-
MEPTHOTO MCCIIEI0Ba-
HHSA CJIEIOB TIPECTYII-
JIEHUS W IPYTHX Ma-
TepHATLHBIX 00bEK-
TOB

Pasnen 2. Hayunsie
OCHOBBI METPOJIOTHH,
UCIIOJIb3YEMOii B Cy-
JICOHOM DKCTIIEPTH3EC

40
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2.1. OCHOBHBIE TIOHS-
TUsL MeTposioruu. Bu-
JIbI, TUITBI ¥ METOJIBI
U3MEpPEHU.

2.2. CpenctBa u3Me-
pEeHUil, IPUMEHSIEMbIE
B Cy/1eOHOM 3KcIep-
THU3E.

12

2.3. OCHOBHEBIE OJIO-
JKCHHS TCOPHUHU BEPO-
SITHOCTH U MaTeMaTH-
YECKOM CTaTHUCTHKH,
UCIIONIb3YEMBIE B W3-
MEpEHMSIX.

16

2.4, DeMeHThI MaTe-
MaTudeckon o6paboT-
KU Pe3yJIbTaTOB U3Me-
peHuil.

12

Pa3znean 3. [Tonesas
KpI/IMI/IHaJ'II/ICTI/IKa

21

3.1. Pabora cnegoBa-
TeJIs Ha MepeceyueH-
HOM MECTHOCTH

11

3.2. CpenctBa, npue-
MBI ¥ CIIOCOOKI OOHA-
pyXeHus, PUKCAUU U
U3BSATHSA CIICIOB pe-
CTYIUICHUS HA OTKPHI-
TOIl MECTHOCTH

10
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4.1. ITpupona ceera.
OcHOBBI (HOTOMETPHH.

10

4.2. OCHOBHBIE ITOHS-
TUS TE€OMETPUUYECKOH
M BOJTHOBOM OINTHKH.

4.3. Ilpumenenwue 3a-
KOHOB OTPa)XCHHs 1
HPETOMIICHUS TS
MOJy9YeHHUS M300pa-
JKCHUSL.

18

10

12

4.4. OnTnueckue
npuOOpPHI U UX T10-
TPEIIHOCTH.

4.5. dusnueckas or-
THKA.

12

4.6. CniexTpanabHble
UCCIIEJIOBaHUS U TIPH-
OOpBI.

18

12

Paznen 5. Mukpocko-
[MHYECKHE METOIBI
HCCIIEJOBAHUHN

21

16

16

13

5.1. YerpoiicTBo
MHKPOCKOTI, BUJIBI
MHKPOCKOIIOB.

12

5.2. Mukpockonuye-
CKHE METOJIBI HCCIIe-
JIOBaHUS OOBEKTOB
CyAeOHOM dKCIIepTH-
3BI.

17

12

10

Pasnen 6. buonoruue-
CKHE METOJILI HCCIIE-
OBaHUA 00BLEKTOB
CyAeOHOM dKCIIEPTH3bI

16

12

12

12

6.1. buomornueckue
OOBEKTBI, UX BHUJIbL.

10

6.2. MeTobl uccie-
JIoBaHUs OMoJIornye-
CKHX OOBEKTOB.

10

6.3. IHK-anamu3
OMOJIOTUIECKHX CJIe-
JIOB YeJIOBeKa.

10

B T.u. Texymmii KoOH-
TPOJIb

IIpomexyTtounas arte-
CTaIs - 3K3aMeH

36

Hroro

252

48

96

144

68
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Pasnen 7. OcHOBEBI
CTPOEHUS BEIIECTBA U
€ro CBOMCTBA

34

14

20

7.1. Ctpoenue Bete-
CTBa: OCHOBHBIE IT0-
HSTHS U 3aKOHBL.

14

10

7.2. CBoiicTBa Be-
IIECTB.

20

10

10

Pazgen 8. Xpomaro-
rpauyecKue MeTO bl
U METOJIbI OTpeiene-
HHSI COCTaBa U CTPYK-
TypBI OOBEKTOB CY-
JIeOHOM IKCTIEPTH3HI.

72

10
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34

38




8.1. Meronp! omnpene- 24 2 10 12 12
JICHUSI COCTaBa U
CTPYKTYpPBI 0OBEKTOB
cyneOHOU dKCTIepPTH-
3BI.

8.2. Xpomarorpadu- 24 2 8 10 14
YeCKHe METOJIBI HC-
ClIeZIoBaHUS 0OBEKTOB
CyAeOHOI dKCIIepTH-
3BL.

8.3. AHanuTuuyeckue 24 4 8 12 12
METO/bI UCCIIE0BA-

HUSL.

B T.4. Texymmit KOH- 2

TPOJIb

IIpomexyTrouHnas arre- 36

cTarus —3a4eT

Hroro 144 16 16 16 48 58
Bcero no kypcy

B 1.4. Texymuii kKoH- 6

TPOJIb

IIpomexxyTounas arre- 72

CTallus — 9K3aMEH, 3a4eT

Hroro 110 Kypcy 396 | 64 16 112 192 126

Pazgen 1. O6masi XapakTepuCTHKA METOJAOB M CPEICTB IKCIEPTHOI0 HCCJIEA0BAHUS
cJ1e/10B NpPeCcTYIUIeHUs ¥ IPYTUX MaTepHaJbHbIX 00bEeKTOB

1.1. Onpenenenue NOHATUN «METOA» U «CPEACTBA», UCIOJIb3YEMbIE B 3KCIEPTHBIX HC-
ClIeZIOBaHUsX, TpeOOBaHUs, NMpeabsaBiIsieMble K HUM. Kiaccudukaius METonoB CyaeOHBIX IKC-
neptu3. O0mas xapakTepucTUKa METOIOB UCCIIEOBaHMsI MOP(OJIOTHH BEIIECTB U MaTEpPHAJIOB,
COCTaBa BEUIECTB U MATEPUAJIOB, CTPYKTYPbI BEIECTB U MaTepranoB. OCHOBHBIE LIEIN UCIIOJIb-
30BaHUS TEXHUKO-KPUMUHAIUCTUYECKUX CPEJICTB U METOJIOB.

Pa3nen 2. HayuHble 0CHOBBI METPOJIOTMH, HCI0JIB3yeMOH B cy/1e0HOIi FIKCcIepTH3e

2.1. OcHOBHBbIE MIOHATHA MeTPOJIOTUHM. BUbI, TUIIBI M MeTOABI H3MeEpPeHMii

Omnpenenenre METPOJIOTUH, UCIIOJIb30BAHUE €€ MOJ0KEHUI B KPUMUHAIIUCTHKE U CyAe0-
HoM skcnieptuse. [loHATHS cTanAapTa, CTaHAApTU3ALUHN U cepTU(UKALINK, TACTOPTH3ALMU U TTO-
BEPKHM TEXHUYECKUX CPEICTB, MCIOJB3YyEMBIX B JKCIEPTHO-KPUMUHAIUCTUYECKON IEATEIBHO-
ctu. IloHsTHe n3MepeHus Qpu3nuecKol BETMUMHBL. 3HAYEHHWE W €AMHHULA U3MEpeHus (uznye-
CKOH BennuuHbL. MexayHapoaHas cucreMa eaunull uamepenus (CU1). EnnHuibel OCHOBHBIX Be-
anauH cuctemsl CH.

Knaccudukanus tuno nsmepeHuil. PABHOTOUHOE U HEPAaBHOTOYHOE M3MEPEHHUE, OJIHO-
KpaTHOE U MHOTOKPATHOE, CTATUYECKOE U TMHAMUYECKOE, IIPSIMOE U KOCBEHHOE. MeToabl u3Me-
penuii. Kiaccudukanusi METO10B U3MEPEHUT.

2.2. CpencrBa nu3MepeHuii, NpuMeHsieMble B Cy/1e0HOI IKcnepTH3e

[TonsiTue cpencrtBa u3MepUTENbHOW TeXHHUKHU. Knaccudukamus rpymnmn cpeiacTB U3Mepe-
HUMl. MeTponoruyeckas XxapakTepuCTHKa cpecTBa u3mepenuid. Knaccudukanus cpencts usme-
peHuil M0 TEXHUYECKOMY Ha3HAYEHUIO, IO OTHOUIEHUIO K M3MepAeMOil (U3NYECKON BEINYUHE,
[0 METPOJIOTHYECKOMY HazHadeHuto. CTpykTypa cpeacts usmepenuii. Knaccudukanus usmepu-
TEJIbHBIX MPUOOPOB MO peain3yeMOMy METOJy M3MEpEHHs, MO MPUHIMITY AEHCTBUS, MO QyHK-
LUOHAIbHOW 3aBUCHUMOCTH ITOKa3aHUM.

N3meputenbHble MpUOOpPHI, MPUMEHsIEMble B AKCIEpPTHOM mnpaktuke. lllTanreHuHcTpy-
MEHT, MUKPOMETPUUYECKHI HHCTPYMEHT, MPUOOPHI i U3MEPEHHsI MacChl, TEMIepaTypbl, IIIOT-
HOCTH BELIECTB.




2.3. OcHOBHBIE MOJIOKEHHS] TEOPUH BEPOATHOCTH M MATEMATHYE€CKOH CTATHCTHKH,
HCIO0JIb3yeMble B M3MEpPeHHUAX

JIMCKpETHBIE U HENPEPBIBHBIC CIy4allHbIE BEJIMYMHBI. MOMEHTHI CIIyYalHBIX BEJIMYHH.
Hucnepcus ciydyaiiHoi BeauuuHbl. [[oHSATHE TO0BEPUTENHLHOIO HHTEpBAJIA U JOBEPUTEILHON Be-
positHOCTH. CpeaHeapuMETHIeCKOT0 3HAYCHHSI U3MEPSIEMO BEIMYHMHBI, CpeaHeapupMeTHIC-
cKas omuOKa, CpeJHEKBapaTUYHas OUIMOKa U3MEPEHUS.

@yHKIMU paclpelereHus clydalHblXx BennunH. HopMmansHOe pacnpeneneHue. Pacnpe-
nenenue Crpronenta. Koaddumument CterogaeHTa. Todyednpie U JOBEpUTENbHBIC OlleHKH. O1ieHKa
BEJIMYMHBI CITy4ailHOU OIMMOKHU, ONIpeIeTICHUE TPAHUIL JOBEPUTEIILHBIX HHTCPBAJIOB.

2.4. DieMeHTHI MaTeMaTHYeCKOI 00padoTKH pe3yJIbTATOB U3MepeHuit

[orpemnoctu u3Mepenuii. OmmoOku npu u3MepeHnn (uzndeckux BenuunH. Kmaccudu-
Kalys morperHocteil uaMepenuif. Tumbl omuOoK u3MepeHus PU3NYecCKUX BEIMYMH: CHCTeMa-
TUYECKUE U CIIydaifHbIe OIIMOKH, MpoMaxu. MHCTpyMEHTaIbHBIE TOTPEIIHOCTH U3MepeHuid. AO-
COJIFOTHAsl U OTHOCUTEJIbHAS MTOIPEIIHOCTH U3MepeHnid. Kitacchl TOUHOCTH CPEeNCTB U3MEPEHUN U
ux 0003HauCHHE.

[Ipumenenne MmaTeMaTHuecKoi 00pabOTKHU pe3ynbTaToB B CyaeOHOM sKkcnepTuse. OleHka
BEJIMYMHBI CITy4aifHOW OIMMOKH, ONPEICIICHIE TPAaHUI] JOBEPUTEIIBHBIX HHTCPBAJIOB.

Pa3nea 3. [losieBasi KpUMHHAJIMCTHKA

3.1. Pabora cienoBaTeJisi Ha MepeceYeHHOH MeCTHOCTH

[TosiTME ©W  BIEMEHTHI TOJIEBOM  KPUMHUHAIMCTUKM. HaydHble W TEXHHKO-
KPUMUHAIUCTUYECKHE OCHOBBI U OCOOCHHOCTH PabOThl 3KCIepTa-KPUMHHAIMCTA B TOJEBBIX
ycnoBusix. M3mepeHus paccrosiHuil Ha MecTHOCTH. CriocoObl OPUEHTUPOBAHMS U MPUBSA3KU HA
MecTHOCTH. [IpuBs3Ka MecTa MpoUCHIeCTBHs K OKpykaromeid mectHocTH. [IpoBenenue uzmepe-
HUN B YCIIOBUSIX I€peCEUEHHONW MeCTHOCTH. DuKcalys B3auMOPacIoI0XKeHUsI 0ObEKTOB U Clle-
JIOB Ha MeCTHOCTHU. Vcronb3oBaHue pauanbHON CUCTEMbI KOOPAMHAT MPU OCMOTPE MeCTa IMpo-
WCIIECTBUSA Ha OOJIBIIION TUIOIA/IN.

3.2. CpeacrBa, mnpueMbl M COCOObLI O0HApPY:KeHHs, GUKCANIMH U U3BITHUS CJI€I0B
NpecTyNJIeHHs HA OTKPBITOIl MECTHOCTH

[MpuHnunsl hopMUpOBaHUS HAOOPOB TEXHUYECKHUX CPEICTB AJsi PabOTHI B «IIOJIEBBIX»
ycnoBusix. CoctaB HaOOpoB JIsl pabOTHI B «IIOJIEBBIX)» YCIOBHSX: TUIIOBasl MEpEABHKHASA KpH-
MHUHaJMCTHYecKas JabopaTopusi, YHU(UIUPOBAHHbIE KPUMHUHAIUCTUYECKUE U CIIEJACTBEHHbIE
yemMoJaHbl, UX coctaB. KoMIuiekT st paboThl cO cieaaMH HaJIOKEHUsI B BUAE MUKPOYACTHII,
KOMILIEKT JJis1 pabOoThI CO ClIeJaMU HOT U TPAHCIOPTAa, KOMIUIEKT JJisi paboThl CO CleJjaMU Tajb-
1eB pyk. CrocoOsl paboThI CO ClielaMH Ha MECTE MPOU3BOJICTBA CIEJACTBEHHOTO JeicTBus. Pa-
60Ta ¢ IOUCKOBBIMHU CpE/ICTBAMH, OOHAPYKEHHE U U3BSITHE MUKPOOOBEKTOB.

Pazgen 4.0cHOBBI ONTHKHU

4.1. Ilpupoaa ceera. OcHoBbI (poTOMETPHHU

OOmiast XapakTepUCTUKA CBETOBBIX SIBICHUH. DHEPrusi W3Iy4YEeHHUs, CBETOBOM IOTOK.
Enunuiibl cBeToBBIX BeMU4YMH. OCBEIIEHHOCTh. 3aKOHBI OCBEIIEHHOCTHU. SIpKOCTh UCTOYHUKOB U
OCBEIICHHBIX MOBepXHOCTeH. CBETOBBIC U3MEPEHUS U U3MEPUTENbHbIE IIPUOOPHI.

4.2. TeomeTpuyecKkasi 1 BOJHOBas ONTHKA

OcHOBHbIE TIOHATHS BOJIHOBOW onTuku. MHTepdepenuus cBera. Audpakuus cseta. [o-
Hatue qucnepcuu. [omspuzanus ceera. Liger.

[ToHsATHE HNIEKTPOMArHUTHBIX BOJH. VICTOYHMKH 3J€KTPOMAarHUTHBIX BOJIH. CriocoObI Hc-
CJIEIOBaHMs 3JEKTPOMArHUTHBIX BOJIH pa3inyHOW AnuHbl. [llkama 37€KTpOMarHUTHBIX BOJIH.
BunnMmas u HeBuAMMAs 30HBI IIKaJIbl 3JIEKTPOMATHUTHBIX BOJIH, CBOMCTBA 3JEKTPOMAarHUTHBIX
BOJIH.

[IpssmonuHETHOE pacpOCTPAHEHNUE CBETA U CBETOBBIE JIYYH. 3aKOHBI OTPaXXEHUs U Ipe-
JomiieHHs cBeTa. [Ipenomiienne B IIOCKONapauieIbHON TUIACTUHKE U IPU3ME.



4.3. IllpuMeHeHUe 3aKOHOB OTPa’KeHUsI U MPeJIOMJIEHHs 1JIsl MOJTy4YeHus n300pake-
HHSA.

Jlunsel. [Ipenomienne m3zoOpaxkenus B nuH3ax. Dopmyna nuH3BL JeHCTBUTENBHOE U
MHUMOe n3o0paxkenue. [lnockue u chepudeckue 3epkana. [loctpoenne n3obpakeHus: B 3epKa-
Jax. YBeIMueHHE Ipu N300paKeHUN 0OOBEKTOB B CHEPHUECKUX 3epPKAJIaX U JIMH3AX.

4.4, OnTudeckue NpUOOPHI M UX MOTPEITHOCTH

[Tonarue ontuyeckoit cuctemsl. [ TaBHbIE U (OKaTbHBIE MIIOCKOCTH cHcTeMbl. [locTpoe-
HUE U300pakeHUH B cCUCTeMe. Y BEIMUEHUE B CHCTEME.

[IpoekunonHele onTuueckue npuodbopsl. PoroanmapaT. ['ma3z kak onTuyeckas cUCTEMA.
Jlyna. Mukpockon. Pa3pematomnias ciocoOHOCTb. Y BeIHUEHHUE ONITUYECKUX MPUOOPOB.

HenocraTtku ONTHYECKUX CHCTEM, MOTPEHIHOCTH ONTHYECKUX MpUOOpOB. Abeppauuu u
crocoObl ux ycrpaHeHus. Acturmaru3m. OrpaHMueHUE MyYKOB B ONTHYECKUX CUCTEMaX.

4.5. du3nyeckas onTuKa

Jucnepcus u uger tein. Jlucnepcus nokasareiis NpeIoMIICHUs PA3IMYHbIX MaTEpHAIOB.
JononnurensHsle nBeta. CBeT U 1BeTa Tei. CreKTpaibHbIA COCTaB CBETA Pa3IMYHbIX UCTOUYHU-
koB. Koa(duiuents! nornomieHus, oTpakeHus U nponyckanus. HacklleHHOCTh 1IBETOB.

HeiictBust cBeta Ha BemiecTBo. Dotoanekrpudeckuii dddexr. DOTOTFOMUHECIICHITHS.
[IpaBuno Croxkca. JlroMuHecueHTHbIN aHanu3. oroxuMuveckue ACHCTBUS cBeTa. PEeHTreHoB-
CKU aHallu3, UCIOJIb30BaHUE PEHTTEHOBCKOIO aHaJlu3a B Cy[eOHOM 3kcnepTu3e. Buabl peHTre-
HOBCKOT'O aHAJIA3a.

4.6. CnnekTpajbHble MCCIe0BAHUS U IPUOOPBI

CHexTpsl ¥ CHEKTpajdbHble 3aKOHOMEPHOCTH. Tunbl cnekTpoB ucmyckanus. [Ipoucxox-
JIEHUE CIIEKTPOB Pa3IMyYHbIX TUIOB. CHEKTPAJIbHBIA aHAIU3 0 CIEKTpaM ucryckaHus. CrieKTpsl
MOTJIOUICHUS KUIKUX U TBEepAbIX Tel. CeKTpsl noriomieHus atoMoB. Jlunuu @paynrodepa.

ATOMHO-3MHMCCUOHHAs CIIEKTPOCKONMS M HCIIOIb30BAHUE AaTOMHO-3MHCCUOHHOW CIIEK-
TPOCKOIUU B CyAeOHOM 3KcniepTr3e. Macc-CleKTpOMETpUUYECKUEe METO bl aHaIu3a. MoneKysp-
HBI crieKTpaibHBIN aHamu3. Crekrpockorus B Y® - u Buaumoi oOmactu. MHpakpacHas
CHEKTPOCKOMUS U CIIEKTPOCKOIHUSI KOMOMHAIIMOHHOTO pacceuBaHusl. PagrocnekTpockonnueckue
METO/IbI aHAIN3A.

Pa3nes 5. Mukpockonuueckue MeToAbl MCCIe10BaHUI

5.1. YcrpoiicTBO MUKPOCKOIAa, BUIbI MUKPOCKOIIOB

OCHOBBEI TECOpHUH ONTHYECKOI'0 MHKPOCKOIIA. OnTthyeckass cxemMa u IMPUHIHUIT I[CI\/'ICTBI/ISI
MHUKpPOCKOMA. YBEIMYEeHHEe MMKPOCKOIA M €ro pasperaromias crnocodHocTs. KonaeHcop, aua-
(bparmel, OOBEKTUB, OKYJIp, UX YCTPOWCTBO U BUABL. VI3MeHEHHE yBeNIWYEHHs] B MHUKPOCKOIIAX,
MaHKPaTUYECKUE MHUKPOCKOMBI. VIMMepcrOHHBIE cucTeMbl. OCBETUTEIBHBIE CUCTEMBI MUKPOCKO-
IIOB.

5.2. MUKpoOCKONHYeCKHe MeTOAbl HCCJIeI0BAHNS 00beKTOB Cy/1e0HOI IKCIIepTH3bI

MeTtoasl MUKPOCKOITHYECKUX HCCIEN0BAHUM. MHUKPOCKOIIMYECKOE HCCIECJOBAaHUE B Ia-
JAIOUIEM U OTPaXEHHOM cBeTe. OCBELIEHUE 110 METOY CBETJIONO U TEMHOIO HOJIS.

N3mepenus ¢ mMomoIp0 ONTHYECKUX MUKPOCKOIOB. YIbTpaduoneToBas, JIOMUHECIIEHT-
Has ¥ MHQpaKpacHass MUKPOCKONMs. DJIEKTPOHHAss MUKPOCKONUS U ee BUIbl. OCOOEHHOCTH HC-
IMMOJIb30BaHWA OCHOBHBLIX TUIIOB MUKPOCKOIIOB B CYH€6HOﬁ OKCIICPTHU3C.

Paspnen 6. buosiornueckue MeToAbI HCCJIEI0BAHUA 00BEKTOB CY/1e0HOI IKCIIEPTU3BI

6.1. bnogornyeckne 00LEKTHI, HX BHABI

[TonsiTe cnenoB OMOIOTHUECKOTO MPOUCXOXKACHUS. [IoNCK 1 U3BATHE CIIe0OB OUOIOTH-
YEeCKOTO MPOUCXOXKICHHSI Ha MECTE MPOUCHIECTBUSA. MeTo/ BU3yalbHOTO OCMOTpA JUisi 0OHAPY-
KEHUSI 00BEKTOB OMOIOTHYECKOTO MPOUCXOKAeHUsI. DUKcaIus Cle0B, U3bITHE 00BEKTOB OHO-
JIOTUYECKOTO MPOUCXOKICHUS PA3IMYHOTO BUAA. YTIAKOBKA M COXPAHEHHE OMOIOTUYECKUX 00b-
€KTOB.



[lonsiTue 3amaxa, maxyuyux (3amaxoBbIX) clie[IoB. M3bsiTHE 3amaxoBbIX CIEIOB, MpaBUia
YIIaKOBKH 3alIaXOHOCHUTENECH.

6.2. MeToanbl ucciie10BaHNsI OMOJIOTHYECKHX 00BEKTOB

Pearentsl, ucnonb3yeMble B 1eNsIX OOHapyKeHUs Ouosiornyeckux cienoB. [IpaBumna uc-
MOJIb30BAHUS PACTBOPA JTIOMHUHOJIA JIJIsi OOHAPYKEHUS CJIEIOB KPOBHU, MCIIOIH30BAHUE UHBIX pe-
aKTHBOB.

MeTtoabl ucciieoBaHusT OMOJOTHYECKUX O00BEKTOB. ONTHYECKass MUKPOCKOIHS, APYrue
MeToIbl. MeTol 0fb()aKTOPHOrO aHaIM3a Maxy4yuxX CIEJ0B YellOBeKa ¢ MPUMEHEHHEM coOak-
JIETEKTOPOB.

6.3. IHK-anaiu3 6HOJIOrHYeCKHUX CJIeJI0B YeJI0BeKa

OcnoBsl u Bo3moxHocTH JJHK-ananu3za tkaneit u BeineneHuid yenoBeka. OTOXIeCTBIIE-
HUE YeJOBeKa M0 T'eHEeTHYECKUM IMpu3HakaM. MOJEKyIspHO-TeHETHUYEeCKU UIeHTHU(PUKAUOH-
HBII aHAJIM3 KaK METOJl BBISIBJICHHUS WHJMBUIYyAJIbHBIX F€HETHYECKUX PA3TUUYUI WM TeHETHYe-
CKOT'0 CXOJICTBa OMOJIOTUYECKUX OOBEKTOB.

IIpakTrKa MOJIEKYJIIPHO-T€HETUYECKHUM SKCIIEPTU3BI.

Pa3zgen 7. OCHOBBI CTPOEHUS BelleCTBA U €ro CBOMCTBA

7.1. CTpoeHue BellecTBa: OCHOBHbIE MOHATHS U 3aKOHBI

[TonsiTue BemecTBa, MOJIEKYJIbI, aToOMa, 31eMeHTa. [lepuognueckuit 3akon .M. Menne-
neesa. Snepnas moaens aroma. OcHoBHBIE nTocTysaThl H. bopa. OCHOBHBIE MOJ0KEHUS TEOPUU
xumuyeckoro crpoenus A.M. Bytneposa, [lonsatune xumuueckoir cBsizu. CocTaB U CTPYKTypa
BCIICSCTBA.

7.2. CBoiicTBa BelllecTB

MexaHu4eckre CBOWCTBA BEIIECTB. 1€IUIOBbIE CBOMCTBA BEIIECTB. DJIEKTPUUECKUE U
MarHUTHBIC CBOMCTBA BEIISCTB.

Pa3nea 8. Xpomarorpadguueckue MeToabl 1 METO/bI ONIPeeIeHUs] COCTABA M CTPYK-
TypPbI 00bEKTOB Cy1e0HOH IKCIePTH3bI.

8.1. MeToab! onpeeieHUsi COCTABA U CTPYKTYPHI 00bEKTOB Cy/1e0HOii IKCIepTU3bI

Mertoabl omnpeneneHus: JIEMEHTHOTO COCTaBa U CTPYKTYpbl 00BbeKTOB. CHeKTpasibHble
npuOopbl. MeTobl onpeeneHus INEMEHTHOTO COCTaBa U CTPYKTYPBI, UCIOJIb3yEMbIE B IIPAKTH-
K€ CyZ1e0HO-IKCIIEPTHBIX UCCIIE0BAHUIA.

MonexkynsapHbIi CrieKTpalbHbIN aHanu3. OCHOBHOUM 3aKOH MOTJIOMICHHS CBeTa. MeTo b
OTIpeieNIeHUs] MOJIEKYJIIPHOTO COCTaBa (CIEeKTPOCKONHUs B BUAMMOM U yibTpaduoneToBoit obma-
CTSIX, UH(ppaKpacHasi CHEKTPOCKOIHSI, JIIOMUHECLIEHTHBIN aHaIN3, PEHTreHOrpauuecKuil MeTo/,
PaMOCKOIIMYECKUE METO/Ibl — AJIepHO-MarHuTHBIN pe3oHaHc (IMP) u 31eKTpOHHBINH napamMar-
HUTHBINA pe3oHaHc (DI1P), Macc-CIeKTPOCKONMYECKHI METO/1) M UX HUCIIOJIb30BAHUE IIPU UCCIIe-
JIOBaHUU OOBEKTOB Cy/1€OHOI SKCIIEPTU3bI B PELLICHUH YKCIIEPTHBIX 3aj1au.

8.2. XpomaTtorpaguueckne MeTOAbl HCCJIE0BAHUS 00bEKTOB Cy/1e0HOI IKCIEPTH3BI

ITonatue xpomarorpaduu. I'azoBas xpomatorpadus. JKuakoctHas xpomarorpadus.
Tonkocnorinas xpomarorpadus (TCX). UcnonszoBanue xpoMarorpa@uieckux METOJ0B MpU
UCCIIEIOBaHUU O0BEKTOB CY1€OHON SKCIEPTH3HI.

8.3. AHaIMTHYeCKHe MeTOIbI HCCIIeJOBAHUS.

XUMHYECKHE METOJIbI aHaJIN3a. PacTBOpHI, pacTBOpUTENHN, pacTBOpsieMble BemecTsa. [1o-
HSATHUE XMMUYECKUX METOJIOB MCCIIEOBAHUS, UX MPUMEHEHHE NMPHU HCCIeA0BaHUN O0OBEKTOB CY-
neOHOM sKcrepTu3bl. MeTobl pa3/ieleHuss U KOHIIEHTPUPOBaHUSA. MeTo/bl KaueCTBEHHOTO U
KOJIMYECTBEHHOTO XMMHYECKOI0 aHalIn3a.

dusnueckue MeTo bl aHanu3a. OcHoBHbIE (pu3nueckue BeanuuHbl. [loHsTHE DU3nIecKux
METOJIOB U uX Kiaccudukanus. Mcnonp3oBanue GU3NYecKuX METOJOB MPH IKCIIEPTHOM HCCIIe-
JIOBaHUH



OU3NKO-XUMUYECKUE METOIbl aHanu3a. [loHaTtne Qu3nKo-XUMHUYIECKUX METOJIOB aHAIIH-
3a 1 ux kiaccuduxaius. Mcnonp3oBanue (GpU3NKO-XUMUYECKHMX METOAOB MPU 3KCIIEPTHOM HC-
CJIEIOBaHUH.

OCHOBHBIMU BUJIaMH YYEOHBIX 3aHSATHH MO W3YYCHUIO JAHHOW JUCIMIUIMHBI SBIISIOTCS:
JEKIIMOHHOE 3aHATHE; Ja0OpaTOpPHOE 3aHATHE; MpakTudeckoe 3austue. [Ipu nmposenenun y4yeod-
HBIX 3aHATHH HCIOJIB3YIOTCS 3JICMEHThI KIIACCHYECKUX M COBPEMEHHBIX IEIarOrUUeCKUX TEXHO-
JIOTUH, B TOM YHCJIE IPOOIEMHOTO U MPOOJIEMHO-AEATEIEHOCTHOTO O0Y4YEHUSI.

[IpenycmarpuBarotes cienyromnpe Gopmbl pabOThl 00yUYAIOITIUXCS:

- IPOCIYIINBaHKE JICKIIHOHHOTO KypCa;

- YTEHHE ¥ KOHCIICKTHPOBAHHE PEKOMEH/IOBAHHOM JIUTEPATYPHI;

- IPOBEJICHUE MPAKTHUECKHUX 3aHATHH ¢ pPa300pOM KOHKPETHBIX CHUTYAIHH C IIETIbIO OBJIa-
JICHUSI HaBBIKAMH UCCJICIOBaHKsI OOBEKTOB C MCIIOJIb30BAHUEM IPUOOPOB M MHCTPYMEHTAILHON
0a3kl;

- IpOBeIeHHUE JTA0OPATOPHBIX 3aHATHI ¢ OoJee MoAPOOHON OTPaOOTKOM HABBIKOB HCCIIE-
JIOBaHHS OOBEKTOB;

- BBITIOJIHEHUE 3aJaHUIA KYPCOBOH paOOTHI.

[ToMuMO yCTHOTO M3JIOKEHHUSI MaTepHaja, B MPOIECCe JEKIUH MPEIoaraeTcsi HCIoiIb-
30BaTh BU3YAIBbHYIO MOJICPKKY B BHIC MYJbTHMEIUNHBIX MPE3CHTALUI CONEPKAHUS JICKIIHH,
OTPaXXaIOUIMX OCHOBHBIE TE€3HCHI, MOHATHS, CXEMBbI, WUTIOCTPAIMHU, BBIICPKKH U3 Y4E€OHBIX, J10-
KYMEHTAJBHBIX U XYyJ0)KECTBCHHBIX (DMIbMOB 110 Teme Jiekiuu. C 3TOH LeNibl0 B paMKax Kypca
IPEyCMOTPEHBI BCTPEYH € BEIYIIMMH SKCIEPTAMU MPAKTUYECKUX OPTaHOB.

B cootBerctBumn ¢ TpeboBanusmu ®I'OC 1no HanpaBieHHMIO NMOATOTOBKH (CHELMAIBHO-
CTH) peanu3aiysi KOMIETEHTHOCTHOTO MOJIX0/1a JJOJDKHA TPeyCMaTpUBaTh MIMPOKOE UCIOIb30-
BaHHE B y4eOHOM MPOIIECCe aKTUBHBIX M MHTEPAKTHBHBIX (DOPM MPOBEICHUS B COYCTAHHU C
BHEAYIUTOPHOU PaboTOil ¢ 1enbio POPMUPOBAHUS M PA3BUTHUS NMPOPECCHOHATBHBIX HABBIKOB
o0yyJarouuxcs.

[IpakTryeckue 3aHATHS (CEMUHAPCKUE 3aHATHUS /TabopaTopHbIe pabOThI) OPraHU3yIOTCH,
B TOM 4Hcje B (popMe MpaKTHUECKOW MOJIrOTOBKH, KOTOpas MpelycMaTpUBaeT ydyacThue oOyda-
IOLUXCS B BBHIIOJHEHUU OTJIEIbHBIX JIEMEHTOB padoT, CBA3aHHBIX ¢ OyAylieil mpodeccuoHanb-
HOW JIEATEIBHOCTBIO.

[IpakTuueckas MOATrOTOBKA IpeNyCcMaTpUBAET pELICHHE MPHUKIAJAHBIX CHUTYal[MOHHBIX
3ananuit (keiicoB) mo Temam kypca Ne 4-5, 7-8.

[IpakTHueckasi MOArOTOBKA MOKET OPraHMW30BbIBATHCS MPU COUETAaHUU WHIUBUIYyaTIbHOU
U TPYNIIOBOM paboThl 00yUarOMIHUXCS.

Ha npoBenenne npakTuyeckux 3aHATUHN /TabOpaTOpHBIX pabOT B popMe NpPaKTUUECKOU
HOJArOTOBKU OTBOAUTCS 128 yacos.

[IpakTiueckasi MOAroTOBKa HaINpaBjieHa Ha GOPMUPOBAHNE U PA3BUTHE:

- NPAaKTUYECKUX HABBIKOB B COOTBETCTBUH € poduiieM 00pa3oBaTeIbHOM NPOrpaMMmBbl;

- KOMIIETEHIUM:

- OIIK-7. Crioco6eH MCcrnoib30BaTh 3HAHHUS TEOPETHUECKUX, METOAMUYECKHUX, MPOLECcCy-
aIbHBIX U OPraHU3aLMOHHBIX OCHOB CyA€OHOH SKCIEepTH3bl, KPUMUHAIUCTUKHU MIPH MPOU3BOI-
CTBE CyJIeOHBIX IKCIEPTH3 U UCCIICOBAHUII;

OIIK-9. Crioco6eH nmoHMMaTh IPUHLIUIIBI pab0Thl COBPEMEHHBIX MH()OPMALIMOHHBIX TEX-
HOJIOTH U MCIIOJIb30BaTh UX Ul PEUIeHHs 33a]a4 NpoPecCHOHATBHOMN e TeTbHOCTH

OIIK OC-10. CnocobeH aHanmu3upoBaTh OCHOBHBIE HANpaBICHHUS HAayYHBIX HCCIEAO0Ba-
HUH, BBIBIATH U (OPMYJIHPOBATh aKTyaJbHBIE HAy4HBIE MPOOJIEMBbI B 00JacTU CyaeOHOM dKC-
NEePTU3bI

4. YueOHO-MeTOAUYeCKOe o0ecrieueHrue CaMOCTONITeILHOMH padoThl 00yUYaommXxcs
BaxHylo posib B YCBOGHHUHU Kypca UIPAeT CaMOCTOATEIbHOE M3yueHHe y4eOHOro Mare-



puana. [IpuoOpereHre HABBIKOB CaMOCTOSATEIBHOM pabOThI MOMOXKET 00y4aeMbIM B UX Tpodec-
CHOHAJIbHOM JesTeabHOCTH. OHM TOJDKHBI YMETh aHAJIM3MPOBATh MCTOPHUYECKYIO U COBPEMEH-
HYIO JIUTEpaTypy, apXUBHBIC MAaTEPHAIIbI M MYOIUIIUCTUKY, HHTEPIIPETUPOBATh (PAKTHI U3 HCTO-
pun cyaeOHOM 3KCIepTH3bl, 0000IIaTh TEOPUIO M MPAKTUKY. MOTHBALUS TaKOH AESTEIBHOCTH
JeTEPMUHUPOBAHA MJIAHAMU CEMUHAPCKUX 3aHATUS U (POpMaMH KOHTPOJIS YCIIEBAEMOCTH.

OCHOBHBIMHU BHJIaMH CAMOCTOSITEIEHON pabOThI CTY/IEHTOB IIPH OCBOCHUH JTUCIUTUINHEI
«EcTecTBeHHOHAYYHBIE METOJIBI CY/I€OHOM SKCIEPTU3BI» SBISIOTCS: MOJATOTOBKA K ayAUTOPHBIM
3aHATHAM (JICKIHMAM, MPAKTUYECKUM, JIAOOPATOPHBIM) M BBIIIOJIHEHHE COOTBETCTBYIOLIMX 3aja-
HUI; TOATOTOBKA KYpCOBOW pabOTHI; CAaMOCTOSATENIBHOE PEIICHUE CHUTYAllMOHHBIX 3a/1a4; CaMo-
cTosiTenbHas paboTa HaJ OTAEIbHBIMU TEMaMi Y4€OHbIX AUCIMIUIMH B COOTBETCTBHH C IJIAHAMH
3aHATUH; MOA0OP M W3YyYEHHUE JTUTEPATYPHBIX HCTOYHHKOB, paboTa C MEPUOJANYECKON MeYaThlo,
apXMBHBIMH MaTepHajlaMH; IOATOTOBKAa KO BCEM BHMJAaM KOHTPOJIBHBIX WCIBITAHUI; paboTa B
CTYACHYECKHX HAayYHBIX OOIIECTBAX, KPY)KKaxX, CEMHHApax; MOATOTOBKA K OJIMMIINAJaM, KOH-
KypcaM, KOH(pEpPEHIIUSIM.

[Topsimox camoCTOATENBbHOM paboThl  ciemyroummidi. Bo-mepBbIX, MOATOTOBKA K
ayZAWTOPHBIM 3aHSATHSAM, 3aKJIIOYAIOUIEECs] B U3YUYEHUH U TOBTOPEHHHU JICKIIMOHHOTO MaTepuasa
110 PEKOMEHJOBAaHHBIM MCTOYHUKAM U B COOTBETCTBUH C IUIAHAMU CEMHHAPCKHX M MpaKTHYe-
CKUX 3aHATHH. BO-BTOPBIX, M3ydeHHE MPOIIEHHOTO Marepuala M MOATOTOBKA IMHCHMEHHBIX
paboT ¥ BBIIONHEHHWE 3aJaHHH, IOJYYCHHBIX HA 3aHATHH. B-TpeTbHX, TMOATOTOBKA U
BBINIOJITHEHUE KYpPCOBBIX palOoT (BHayane HM3y4eHHE TEOPETHYECKOro MaTepHaja, MOJrOTOBKA
TEOPETUYECKON YacTH, BHIMIOJHEHUE MPAKTHYECKUX 3a/IaHui, NX odopmiieHHe). B 4eTBepThIX, B
TEUCHUH CEeMeCTpa yriyOJeHHOe H3yYeHHe MaTepuana, 3aKII4Yarolieecs B MOJTrOTOBKE
cooOuieHnit mpu paboTe B KPYXKKaX, HAYYHBIX OOIIECTBAX, OJUMITHAAAX U KOHKYPCaX.

KoHTposibHBIE BOHpPOCHI W 33JaHHsI Ul TIPOBEACHUS TEKYLIETO KOHTPOJIL |
POMEXYTOYHOW aTTECTAIIMH 110 UTOr'aM OCBOCHHS AUCUUIUIMHBI IPUBEICHBI B 11. 5.2.

Jlns obecrieueHHs: caMOCTOSTEIbHOM pabOThl 00YYarOIIUXCSl UCTIONB3YETCS AIIEKTPOH-
HBI Kypc «EcTecTBeHHOHay4YHbIC METOJbI CYIEOHO-IKCIEepTHBIX HuccienoBanuii» (https://e-
learning.unn.ru/course/view.php?id=6195), co3gaHHbIi B cuUCTEME 3JIEKTPOHHOTO OOYYEHHUS

HHI'VY - https://e-learning.unn.ru.

5. DoHJ OLIEHOYHBIX CpeacTB 1Jist l'lpOMQ)KyTO‘-lHOﬁ aTrTreCTalu 1Mo JTMCUMIIJIMHE.

5.1. Onucanue mKaja OLICHUBAHUS PE3YyJbTATOB oﬁyqemm o JTUMCHUIIJIMHE

YpoBennb Ilkana oueHuBaHUusi CPOPMHPOBAHHOCTH KOMIIETEHIIUH
chopmupo- MJ10X0 Hey/I0BJIe- yaoBJe- X0pouIo 04YeHb XO- OTJINYHO NPEeBOCXO0IHO
BaHHOCTH TBOPUTETBHO TBOpH- poiio
KOMIIEeTeH- TeJbHO
uuii (Muau- He 324TEHO 324TEHO
KaTopa 10-
CTHKEHUS
KOMIIETeH-
uif)
OtcytcTBHE VYpoBeHb 3Ha- | MuHuMmanb- | YpoBeHb YpoBeHb VYpoBeHb YpoBeHb 3Ha-
3HaHUH Teope- HUHN HUXKe HO JI0Ty- 3HAaHUH B 3HAaHUH B 3HaHUU B HUil B 00beMe,
TUYECKOTO Ma- MHUHHUMaJIb- CTUMBIH o0beme, obbeme, o0Beme, MPEBBIIIA0-
Tepuaa. HBIX TpeOOBa- | ypOBEHb COOTBET- COOTBET- COOTBET- 11eM Mpo-
HeBo3mox- Huii. Umenmn 3HAHUH. CTBYIOLIEM CTBYIOLLEM CTBYIOLIEM rpamMmy Ioj-
Y HOCTbH OLIEHUTh MecTo rpyoOsle | JlomymieHo nporpamMme | mporpaMme | Imporpamme | FOTOBKH.
= MIOJIHOTY 3Ha- OIIHOKH. MHOIO He- HOArOTOB- HOATrOTOB- MOJArOTOB-
HUH BCIIEACTBUE rpyOBIX ku. Homy- ku. Homy- K, 0e3
0TKa3a o0y4a- OILLIMOKH. LIEHO He- LIEHO HeE- OIINOOK.
IOLIErocs 0T CKOJIBKO CKOJIBKO
oTBeTa HerpyObIxX HecyIle-
oubok CTBEHHBIX
ounboK
Y OtcyTcTBHE IIpu pemiennn | Ilponemon- | Ilpogemon- | Ilpomemon- | IIpogemon- | Ilpomemon-
— MUHHMMAaJIbHBIX CTaHIAPTHBIX | CTPUPOBAHBI | CTPUPOBAHBI | CTPUPOBAHBI | CTPUPOBAHBI | CTPUPOBAHBI
ymeHuii . He- 3a/1a4 He IIpO- | OCHOBHBIE BCE OCHOB- BCE OCHOB- BCE OCHOB- BCE OCHOBHBIE




BO3MOKHOCTh JI€MOHCTpH- YMEHHSI. HBIE yMe- HBIE yMe- HBIC yMe- yMeHHsI, pe-
OLICHUTb HaJIU- poBaHbI OC- Pewenst Hus. Peue- Hus. Peue- Husl, pelie- LIEHBI BCE
4que yMeHu i HOBHBIC yMe- | THIIOBBIC HBI BCE OC- HBI BCE OC- HBI BCE OC- OCHOBHBIE
BCJIC/ICTBUE HUS. 3a1a4u C HOBHBIC HOBHBIC HOBHbIC 3aga4n. Bei-
oTKa3a o0yda- Vmenu MecTo | HErpyObIMH | 3a7au C 3a/1a4H . 3a/1a4H C OJTHEHBI BCE
FOILETOCS OT rpyobIe omuOKkaMu. | HerpyObIMH | BBbIMOJHEHBI | OT/ENBHBI- 3ajIaHus, B
oTBeTa OLINOKH. BeinonHeHsl | omubKkamu. | Bce 3aja- MH HECyllie- | IOJHOM
BCe 3aJaHusl | BBIMONHEHBI | HUSA, B [IOJI- | CTBEHHBIM obbeme 6e3
HO HE B BCE 3a/1a- HOM 00be- HemoveTa- HEe04ETOB
MOJIHOM HUSA, B IOJI- | M€, HO He- MH, BBIIIOJI-
obneme. HOM 00be- KOTOpBIE C HEHBI BCe
Me, HO He- Heqo4eTa- 3amaHus B
KOTOPBIE C MH. TIOJTHOM
HeloyeTa- o0BeMme.
MH.
OtcyrcTBHE IIpu pemenun | Mmeercs IIponemon- | Ilpogemon- | Ilpomemon- | IIponemoH-
BJaJICHHS MaTe- | CTAHIAPTHBIX | MUHMMalb- | CTPUPOBAHBI | CTPUPOBAHBI | CTPUPOBAHBI | CTPUPOBAH
puanom. He- 3a/a4 He Mpo- | HbIA 0a30BbIC 0a30BbIC HaBbIKU TBOPUYECKUI
BO3MOKHOCTh JIEMOHCTpH- Habop HaBBIKH HaBBIKH IpH petie- MOJXOM K
OLICHUTH HANU- | pOBaHbI 0a30- | HABBIKOB IpH perire- IpH perire- HUH He- peLICHHIO
Hasbiku YK€ HaBBIKOB BBIC HABBIKH. IUTSL periie- HUU CTaH- HUU CTaH- CTaHIapT- HECTaHIapT-
BCIIC/ICTBUC Wmenu Mecto | HUS CTaH- JAPTHBIX JAPTHBIX HBIX 3a/1a4 HBIX 33/1a4
0TKa3a 00y4a- rpyObIe JTAPTHBIX 3amay ¢ 3amay 0e3 6e3 omuodoK
FOILIETOCS OT OLINOKH. 3aj1a4 ¢ HEKOTOPBI- OIHOOK U U HeJoue-
oTBeTa HEKOTOPBI- MH HeZloue- | HEJO4YeTOB. | TOB.
MH HeJj0o4e- | TaMu
TaMu
HIxkanaa OLCHKHU IMpH l'lpOMe)KyTO‘-IHOﬁ aTrecrainmu
Onenka YpoBeHb NOATOTOBKH
NPEBOCXOTHO Bce kommneTeHnuy (4acTvi KOMITETEHINN), Ha (POPMUPOBAHUE KO-
TOPBIX HampaBicHA JUCIUIUIMHA, COPMHUPOBAHBI Ha YPOBHE HE
HIDKE «IIPEBOCXOIHO», MPOAEMOHCTPUPOBAHLl 3HAHUSA, YMEHHU,
BJIaICHUA IO COOTBETCTBYIOIIUM KOMIICTCHIMAM Ha YPOBHE, BbI-
e NpecayCMOTPECHHOT'O nporpaMMoﬁ
OTJIMYHO Bce komneTeHIMy (4acTH KOMITETCHIINM), Ha ()OPMUPOBAHUE KO-
TOPBIX HaIIpaBJICHA AWCHUILIINHA, C(l)OpMI/IpOBaHI)I Ha YpOBHC HC
HUIKC «OTJIIMYHO», IMPU 3TOM XOTA OBl OJHa KOMIICTCHIUA Cq)Op-
MHpPOBaHa Ha YPOBHE «OTJIMYHO
0YeHb XOPOII0 Bce komneTeHIMy (4acTH KOMIIETCHIINM), Ha ()OPMUPOBAHUE KO-
3a4YTEHO TOPBIX HaIIpaBJICHA AWUCHUILIINHA, C(l)OpMI/IpOBaHI)I Ha YpPOBHC HC
HHUIKEC «OYCHb XOpOLIO», MPU ITOM XOT: OBl OJHa KOMIIETCHIIHA
C(i)OpMI/IpOBaHa Ha YPOBHEC « OYCHb XOPOIIO»
XOpOIIOo Bce komneTeHnuy (4acTe KOMITETEHIINN), Ha ()OPMHUPOBAHUE KO-
TOPBIX HaIIpaBJICHA AWCLUILIINHA, C(l)OpMI/IpOBaHI)I Ha YpPOBHC HC
HUKE «XOPOIIIO», TP 3TOM XOTsI Obl OJJHa KOMITETEHIHUS CHopMHu-
POBaHa Ha YPOBHE «XOpPOUIO»
YIOBJIETBOPUTEIbHO | Bece KoMneTeHnmu (4acTu KOMIETEHIMH), Ha (OPMHUPOBAHHE KO-
TOPBIX HampaBJleHa IUCIUIUIMHA, COPMHUPOBAHBI Ha ypOBHE HE
HUKE «YIOBIIETBOPHUTEILHOY, IPH STOM XOTs ObI OJJHa KOMIIETEH-
oust C(i)OpMI/IpOBaHa Ha YPOBHEC «YIOBJICTBOPUTCIILHO)
HEy/10BJIETBOPH- Xots Obl 0fiHa KOMIIETeHLUS cpopMUpPOBaHa Ha YPOBHE «HEYIO-
TeJILHO BJICTBOPUTEILHO», HU OJIHA M3 KOMIIETEHIMH He chopmMHupoBaHa
HE 3a4Te- Ha YPOBHE «IIOXO»
HO
ILIOXO XoTst Obl 0j1Ha KOMIIETEHIUS CPOPMHUPOBAHA HA YPOBHE «ILJIOX0»




5.2 TunoBble KOHTPOJIBHBIC 3aJaHUA UK MHbIC MaTepHUaJIbl, HGOﬁXO}lI/IMBIe IJISA OLICHKH pe-

3yJIbTATOB 00y4YeHMUSI.
5.2.1 KoHTpoJsbHbIe BONPOCHI (co0ece10BaHNE)

Bormpocsr Kom dopmu-
pyemMoi KOM-
HETCHIUH
1. TlonsTHE METOAMKHM SKCIEPTHOIO HccienoBaHMs (Tumnosas, dactHas | OIK-7

METOJIMKH).

2. TlonsaTue metona cyneOHOM SKCIIEPTHU3BL.

3. Kuaccudukanust METo10B 10 CTETIEHH OOIIHOCTH U CyOOpAMHAIUH.

4. Knaccuduxanus oOmeIKCIepTHHIX METOIOB.

5. Kpurepun s3¢ppexTuBHOCTH METO1a SKCIIEPTHOTO HUCCIEAOBAHUS.

6. Ilomarus crangapTa, CTaHJApTH3AIMHM U CepTH(UKALNU, MMaCIOPTHU3A-
UM M TOBEPKHM TEXHUYECKHX CpEACTB, HCIOJIb3YEeMBbIX B JKCIEPTHO-
KPUMHHATUCTUYECKOH eI TeTbHOCTH.

7. Tlonsatue u3mepeHus: pU3nUecKor BEJMYMHBIL. 3HAUCHUE U €IMHUIIA U3-
MepeHUs PU3HMUECKON BETMYNHEI.

8. Mexaynapoanas cucrema eaunuil usmepenus (CH).

9. Kuaccudukanus THIIOB H3MEPEHH.

10. Knaccudukainus METO0B H3MEPEHUH.

11. TTonsiTue aOCOMOTHBIX, OTHOCHTEIBHBIX OITHOOK U3MEPEHUSI.

12. Tumnsl ommbOK uU3MEpeHus PU3NYECKUX BEIUYMH: CUCTEMATUYECKUE U
Clly4aiiHble OIIMOKH, TPOMaxH.

13. JluckpeTHble U HETIPEPhIBHBIC CIYYaiHbIC BEIIMYNHBI.

14. MomeHTBI cilydailHbIX BEJIUYHUH.

15. Qucnepcusi ciy4aifHON BEIUYUHBI.

16. IloHsATHE TOBEPUTEIHHOIO HHTEPBAJA U JIOBEPUTEILHON BEPOSTHOCTH.

17. CpenneapudmeTndeckoro 3Ha4eHHUsS M3MEPSAEMON BEIHUYUHBI, CpPEIHE-
apudMeTHuecKas ommoKa, CpeTHEKBaApaTHIHAs OMIMOKA H3MEPEHHSL.

18. ®yukuu pacnpeneneHus CIydaiHbIX BETUYHH.

19. HopmanwsHoe pacmpeseiieHue.

20. Pacnpenenenue Cteionenta. Koaddunument CteroaeHTa.

21. ToueuyHbIE M JOBEPHUTEIHHBIC OIICHKH.

22. OueHka BEeIMYUHBI CITy4aliHONM OMIMOKH, ONpeeeHne IPpaHull JOBEpH-
TEJIbHBIX HHTEPBAJIOB.

23. TloHsATue 1 3IeMEHTHI MOJIEBOM KPUMUHATIMCTUKH.

24. CoctaB HaOOpOB TEXHHYECKHX CpPEACTB i PabOTBl B «IIOJEBBIX»
YCIIOBHSIX.

25. Crioco0Obl paboTHI cO ceaMi Ha MECTe MPOU3BOACTBA CIIEJCTBEHHOTO
JIEUCTBU.

26. HayuyHple ¥ TeXHUKO-KPUMHHAJIMCTUYECKAE OCHOBBI M OCOOCHHOCTH
paboThI SKCIIEpTa-KPUMUHAIIUCTA B TIOJIEBBIX YCIOBUSX.

27. TlpoBenenune U3MEpPEHHIA B YCIOBHIX NEPECCUCHHON MECTHOCTH.

28. CnocoObl OpUEHTHPOBAHUS HAa MECTHOCTH M MPUBS3KAa MECTa MpOUCIIe-
CTBHSI K OKPYXKAIOIIEH MECTHOCTH.

29. ®ukcanus B3aMMOPACIIONI0XKEHUS 00bEKTOB U CIIEIIOB.

30. TIpupona cBera.

31. CseroBoii noTOK. OCBEIIEHHOCTb.

32. 3aKOHBI OCBEIIEHHOCTH.

33. SIpKOCTb UCTOYHHMKOB M OCBEILICHHBIX TOBEPXHOCTEA.

34. CeroBBIC H3MEPEHHSI U M3MEPUTEIEHBIC TIPHOOPHI.

35. IIpsiMonuHeitHOe pacipocTpaHEeHHe CBETa U CBETOBBIE JIYYH.




36. 3aKoHBI OTpakeHUS M TperoMiieHus cBera. [loHsITHE AHUCTIepCH.

37. Untepdepennus cera. Judpakuus cera.

38. Ilonsipuzarnus cBera.

39. Ilger.

40. Jlunzsl. [IpenomneHue n300pakeHUs B JIMH3aX.

41. ®opmyna auH3bI. J[eHCTBUTENBHOE U MHUMOE U300payKEHUE.

42. Ilnockue u chepudeckue 3epkaia.

43. Tloctpoenue n300pakeHus B 3epKaiax.

44, YpenuueHue npu n300pakKeHUH OOBEKTOB B CHEPUYECKUX 3epKallax U
JMH3aX.

45. TIpoeKInOHHBIC ONITUYECKHE PUOOPHI.

46. doroammapar.

47. I'ma3 xak onrtuyeckas cuctema. Jlyna.

48. MuKpOCKOTI.

49. Pazpemaroniasi CiocOOHOCTh M YBEITUUYCHUE ONITHYECKUX MPHUOOPOB.

50. TlorpenrHocTH ONTUYECKUX MTPHOOPOB.

51. PaznuuHble BUABI MUKPOCKOIIOB, UCIOJIb3YEMbIE B CYyJI€OHOM IKCIIEPTH-
3€.

52. Onrtuueckas CBETOBas MHUKPOCKOIUS M €€ WCIOJIb30BaHUE ISl UCCIIe-
JOBaHUSI 00BEKTOB Cy1eOHON IKCIIEPTU3HI.

53. JlromuHecLIeHTHas MUKPOCKOIUS U €€ MCIOJIb30BaHUE JJISl UCCIIe0Ba-
HUS 00OBEKTOB Cy/IEOHOM IKCIIEPTU3HI.

54. DnekTpoHHas MUKPOCKOIIWS, €€ BUbI U HCIIOJIb30BAHUE €€ JIJISl UCCIIe-
JIOBaHUSI OOBEKTOB Cy1eOHOMN IKCIIEPTU3HI.

55. TloHsATHE 2IEKTPOMATrHUTHBIX BOJIH.

56. VCTOYHMKH 3I€KTPOMArHUTHBIX BOJIH.

57. Crnoco0bl UcCleJOBaHUS SIEKTPOMArHUTHBIX BOJIH Pa3IMYHON JITTMHBI.

58. Illkana 31eKTPOMarHUTHBIX BOJIH.

59. Buaumasi u HeBUAMMAs 30HBI IIKAJbI AJEKTPOMArHUTHHIX BOJH. CBOM-
CTBA AJIEKTPOMArHUTHOTO U3JTYYEHUS B PA3IMUHBIX 00JIACTAX CIIEKTpa

60. YnbrpaduoneroBas, nHppakpacHass MUKPOCKOIHS M MCIIOJIb30BAaHHE €€
JUTSL UCCIIETIOBaHHUS O0BEKTOB CyJeOHOM IKCTIEPTH3HI.

61. [ducnepcus U 1BET Tell.

62. Ionarue cnekTpa. THUIBI CIIEKTPOB, MCIIOIB3YEMBIX B CyIeOHOM JKC-
nepTuse.

63. Jlucnepcus mokaszatens MPeIOMIICHUsST pa3MIHbIX MarepuaiioB. Koad-
(UIMEHTH! TOTJIOMEHHSI, OTPAXKEHUSI U TPOITYCKaHMSL.

64. CrekTpalbHBIH COCTaB CBETa PA3IMYHBIX HCTOYHHKOB. CHEKTpHI U
CHEKTPaJIbHbIE 3aKOHOMEPHOCTH.

65. CrekTpajbHBIE anmaparskl.

66. leiicTBus cBera Ha BemiecTBO. POTOINEKTpUUECKUI 3P PEKT.

67. IMousaTre OUOJIOTUYECKUX METOIOB.

68. Ilouck u u3bsATHE CIE0B OMOJOTHYECKOTO MPOUCXOXKIECHUS Ha MecTe
MIPOHCIIECTBUSI.

69. OcHoBbl 1 Bo3MokHOCTH JIHK-aHanm3a TkaHel W BBIJCICHHN YellOBe-
Ka.

70. MonekynspHO-TeHeTUYeCKUN UIeHTU(PHUKAIIMOHHbIN aHaAIN3

71. TlonsaTue 3amaxa, maxy4dux (3amaxoBbIX) cienoB. M3bsaTHe 3amaxoBbIX
CJIeJIOB, MpaBWJIa YIIAKOBKHU 3aIIaXOHOCHUTEINEH.

72. Mertonsl ucciaeqoBaHusI OMOIOTHYECKUX 00OBEKTOB.

73. Metoa onb(hakTOPHOIO aHAIM3a NaxXy4yuX CIEJ0B YelIOBeKa C MpHUMe-
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HEHHEM CO0aK-ICTEKTOPOB.
74. Tlonatus cyOBEKT U OOBEKT B UCCIIECIOBAHUH 3aMIaXOBbIX CIIEIOB YeIo-
BeKa ¢ MIPUMEHEHHUEM CO0aK-ICTEKTOPOB.

75. Ilepunonnueckuii 3akoH .M. Menneneesa.

76. OcHoBuble noctynarsl H. bopa.

77. IloHsiTue BelIECTBA, MOJIEKYJIbI, aTOMa, XUMUYECKOTO JIEMEHTA.

78. Ctpoenue atoma. [lonsitue nonon. MloHHas u KoBaJieHTHas! CBSI3U B MO-
JeKyIIe.

79. Crpoenue moinekyn. Teopus xumudeckoro crpoenusi A.M. bytieposa.

80. Ctpykrypa BemecTBa. JleneHnue mo arperaTHoMmy coctosinuto. Kpucran-
Jaudeckue u amopgHble BelecTBa. BrICOKOMOIEKYIApHbIE COeTUHEHUS

81. MexaHudeckue CBOMCTBA.

82. TemoBble CBOWCTBA.

83. DnekTpuyeckue CBOWCTBA.

84. MaruuTHbI€ CBOMCTBA.

85. PacTBOpBI, pacTBOpUTENH, pACTBOPSIEMBIEC BEIIECTBA.

86. IloHsATHE XMMHYECKHX METOJOB MCCIEIOBaHUS, UX MPUMEHEHHE MpU
UCCIIEIOBAaHUH O0BEKTOB CYACOHON IKCTIEPTH3HI.

87. Meroabl pa3iefeHust U KOHIEHTPUPOBAHHUS.

88. MeTopl KaueCTBEHHOTO XUMHUYECKOTO aHAJTH3a.

89. Meroap! orpeeneHus] KOTUYECTBEHHOTO COCTaBa COSUHEHUI

90. OcHoBHBIC (pU3UIECKHEC BETUIHHEI.

91. IlonsTHEe HPU3UIECKUX METOJOB M UX KIIACCH(PUKAIIHS.

92. Hcnonp3oBaHue PU3NIECKUX METOJIOB IPHU IKCIICPTHOM HCCIICIOBAHUU.

93. TlonsATue PU3NYECKOM BETUUUHBI «IUIOTHOCTH». METObI Onpe/esieHus
TUIOTHOCTH.

94. Tlonstue ¢u3MYeCKo BEIMUMHBI «Macca». MeToasl ompeaeneHus
MaccChl.

95. TlonsaTue GU3UKO-XMMHUYECKUX METOAOB aHAIH3A.

96. Knaccudukanus GU3NKO-XMMHUECKIX METO/IOB aHAJIH3a.

97. Hcnonb3oBaHue (PU3UKO-XUMUYECKUX METOJIOB MPU HKCIEPTHOM HC-
CJICZIOBaHUH.

98. Knaccuduxarus 3meKTpOMETPUUECKUX METOAOB aHATH3A.

99. Knaccudukanus GoTOMETPHUECKIX METO/IOB aHAJH3a.

100.AToMHO-a0CcOpOLIMOHHASA CIIEKTPOCKONMS M HCIOJIb30BaHUE aTOMHO-
a0COpOIIMOHHOM CTIEKTPOCKOIHUH B CYJCOHON IKCTIEPTHU3E.

101.ATOMHO-?MHUCCHOHHAsl CIEKTPOCKOMUS ¢ HCIOIb30BAaHUE aTOMHO-
OYMHCCHOHHOM CIIEKTPOCKOIUH B Cy/IeOHOM dKCIIEpTH3E.

102.PenTreHOBCKUI aHaNM3, UCMOJIB30BAaHUE PEHTTEHOBCKOTO aHAIM3a B
CynieOHOM dKCIIEepPTHU3e.

103.Buabl peHTT€HOBCKOTO aHAIIN3A.

104.Macc-CcrieKTpOMeTpUIEeCKIEe METOBI aHATH3A.

105.MonexymnsipHbIi ClIeKTpaabHbIN aHan3. OCHOBHOM 3aKOH IMOTJIOICHUS
CBeTA.

106.Cnexrpockonust B YO - u Buaumoin obnactu. JIFOMUHECIICHTHBIN aHa-
3.

107.MudpakpacHas CIEKTPOCKOMHS M CHEKTPOCKONHS KOMOWHAIIMOHHOTO
pacceuBaHMUsI.

108.PamnocnekTpoCKONYecKre METOIbI aHATH3a.

109.T"a30Bas xpomarorpadus UCIIOIL30BAHUE €€ B CYyIeOHOM IKCIIEPTH3E H.

110.KunkoctHas xpomaTtorpadusi 1 HCHOJIb30BAHUE €€ B CyJEOHOM IKC-

OIIK OC-10




nepTu3e

111.ITousTHE XpOMaTOrpaduu.
112.TonkocnoliHnas xpoMarorpadus.
113.1TonsiTue copbuuu, necopOiuu. Buabl copOuuu.

oukrwnE

CTBUH.

5.2.2. TeMbl 10KJI2/10B, pepepaToB H COOOIIEHUH N0 TUCHHUIIHHE:
OIIK-7

Cucrema METO10B CyAeOHON IKCIIEPTH3HI.

N3mepenns B cy1e0HOM dKCIIEPTH3E.

OmmbKku u3MepeHus

CaeroBble U3MEPEHUS B CYZ€OHOM IKCIIEPTHU3E.

OcobeHHOCTH PabOThI AKCIIEPTa-KPUMHUHAJIMCTA B ITOJIEBBIX YCIOBUSX.
CnekTp U 1BET Tedl.

OIIK-9

Jlynsl ¥ MX MCIIOJIB30BaHKE IPU OOHAPYKEHUU O0BEKTOB.
MUKpOCKOTIMYECKHE UCCIIEIOBAHMS B CyIeOHOM SKCIIepTH3E.
Crioco0bl uccne0BaHus 3JIEKTPOMArHUTHBIX BOJIH PA3JIMYHOM UIMHBL.

. IloHsiTHE OMOTOTHYECKHX METOMIOB, OJIb()aKTOPHBIN aHATH3 MMAaXy4HX CIIEIOB YEIIOBEKA.

. MonekynsapHO-TeHeTUYEeCKUI UIeHTU(UKAIMOHHBIN aHAJIH3.

. Ucrionb3oBanme pr3nyeckux METOIOB MPH SKCIIEPTHOM UCCIIETOBAHHH.

. XuMHYecKHre U GU3UKO-XMMUYECKHE METObI 3KCIIEPTHBIX HCCIIEeIOBaHUM.

. I'a30Bas 1 TOHKOCIOIHAsA XpoMaTorpadus U ee UCIOIb30BaHKE B Cy1eOHON 3KCIIepTH3e.

5.2.2. IlpuMepHas TeMATHKA KYPCOBBIX padoT

OIIK-7

1. IlpoBeneHue TMHEHHBIX U3MEPEHUHN TIPU IPOU3BOACTBE CYACOHOM SKCIEPTUHI.

2. U3mepeHne 00beKTOB OANTUCTUYECKON SKCIIEPTU3HI.

3. OpueHTHpOBaHWE M M3MEPEHHS Ha MECTHOCTH IPH NMPOBEICHUU CIIEJCTBEHHBIX JICH-

4. Cpencrsa v METO/Ibl pabOThI B «TIOJIEBBIX» YCIOBHUSX.

OIIK-9

5. Tlouck u u3bsATHE CIEI0B OMOJIOTHIECKOTO TTPOUCXOKICHHUS.

6. Hcnonb3oBaHue 00b€KTOB KPUMHUHATUCTHYECKON SKCIEPTU3bI C TTOMOILBIO JIYTI.

7. MUKpOCKONIMYECKHE HCCIIEeTOBAaHUS MOP(OIOrMM MITPUXOB KpacUTENeH MUIIYIIHUX

npubOopoB.

8. MuKpoCKOoMYecKre UCCIeIOBaHNs BOJIOC YeJIOBEKA U )KUBOTHBIX.

9. MUKpPOCKOIIMYECKUE UCCIIEJOBAHUS CTPYKTYPhI TKaHEH.

10. MuKpOCKOTIMYeCKHEe UCCIIeIOBAHNS HUTEH Pa3TNIHON IPUPOIBI.

11. Mukpockonuyeckue ucciael0BaHus TPACCOIOIrMUECKIX OOBEKTOB.

12. MuKpOCKOTIHYECKHE UCCIICIOBAHMSI B CYIeOHOM IKCIIEpTH3E.

13. HccnenoBaHue KpacuTenel MUIIYHIIMX MTPUOOPOB CIIEKTPATbHBIMU METOAAMHU.

14. UccnenoBanue nokymeHToB B Y® u UK-nmy4qax.

15. Hcnonb3oBanue GpoToMETpUH B Cy1€OHOM IKCIIEpTH3E.

16. Onpenenenne >IEMEHTHOTO COCTaBa OOBEKTOB KPHUMHUHAIMCTHUECKUX OJKCIIEPTH3

MCETOJOM PCHTICHOCIICKTPAJIBHOT'O aHaJIn3a.

17. Onpenenenne JIEMEHTHOTO COCTaBa PA3IMYHBIX YIACTKOB JECHEKHBIX KYITIOP METO-

JAOM PCHTICHOCIICKTPAJIbLHOI'O aHaJIM3a.

18. Hcnonb3oBanue MCXAaHUYCCKUX, TCIJIOBBIX, JJICKTPUYCCKHUX W SJICKTPOMATrHUTHBIX

CBOICTB BEIIECTB IIpu MPOBCACHNUN KPUMHUHAJIUCTUICCKUX SKCIICPTUS.




19. HccnenoBanue MaTepHaioB MMChMa METOJOM TOHKOCIOWHOM XpoMaTorpaduu.

20. HccnenoBanne 0ObEKTOB KPUMHUHATUCTHYECKUX IKCIEPTU3 METOJOM Ta30BOM XpO-

Matorpagum.

21. Xumuueckre METO/Ibl UCCIEIOBAHMS B KPUMUHATMCTHUECKOM SKCIIepTHU3e.
HIkana oueHKH pe3yJibTATOB BbINOJHEHNSI KYPCOBOM padoThI

HNuaukatopsl OIIEHKH C®®OPMHUPOBAHHOCTH KOMIETEHIIAN
KOMIIeTeHUMH HEYJ0BJICTBOPUTEJIBLHO | YAOBJETBOPUTEJIbHO XOpo1o OTJIMYHO
Copnepxanne B Tema ocselrieHa Copneprxanne CopeprkaHle COOTBETCTBYET
3HAYUTEIBHOM CTETICHH HE | TTOBEPXHOCTHO, paboTa COOTBETCTBYET TEME. teme. MHpOpManus u3noxeHa
COOTBETCTBYET TeMe. Tema NEepPETrpyKEH Wndopmanus, B JIOTUYHO U TPaMOTHO,
Moxnora HE PACKPBITA. LUTHUPOBAHUEM, OCHOBHOM, M3JI0KEHA ABIACTCA JIOCTOBEPHOH, CO
- OTCYTCTBYIOT JIOTUYHO ¥ TPAMOTHO, CO | CCBUIKOWM Ha MEPBOUCTOUYHUKH.
HEOOXOTUMBIC CCHLUTKU CCBLIKOM Ha IIpucyTcTBYIOT KpUTHYECKAS
Ha NEPBOUCTOYHUKH TIePBOUCTOUYHUKH, HO olleHKa MH(OpMAIUK U
€CTh He3HAUUTEIIbHbIE TBOPUYECKUN MOJIXO].
HEJI0YETHI.
IIpu pemenun [IponemonctpupoBansl | [IpogemMoHCTpUpOBaHbBI TTpoIeMOHCTPHpOBAHB! BCe
CTaHAApPTHBIX 33/1a4 HE OCHOBHBIE YMEHHUSI. BCE OCHOBHBIE YMEHUSI.
MIPOJAEMOHCTPUPOBAHbI Pemensl TunoBsie Pelens! Bce OCHOBHBIE OCHOBHBIC YMCHIA, PEILICHAT
BCE OCHOBHBIE 33/1a4U C
Hannune OCHOBHBIE YMEHHUSI. 3a[1a4i C HETPyOBIMHU 3a/1a4d C HETPyOBIMU
yMeHuii Nwmenu mecto rpyObie omunoOKaMu. omuOKkaMu. BrImoTHEeHBI OTACIBHBIMH
OIINOKH. BrinonHeHs! Bee BCE 3aJlaHus, B [IOJTHOM HECYLIECTBEHHEIM
HEJ0YETAMH, BBITIOJIHEHBI BCE
3aJlaHus HO HE B o0BeMe, HO HEKOTOPEIE C
3aaHus B TIOJTHOM O0BeMe.
MIOJTHOM 00BEMeE. HEJIOYCTAMU.
IIpu pemenun Nwmeercs IIpoeMOHCTPUPOBaHBI IIponeMoHCTpUPOBaHEI
Hannume CTaHAapPTHBIX 33/1a4 HE MUHUMAaIbHBIN 06a30BbIC HABBIKU HaBBIKU
HABbIKOB MIPOJIEMOHCTPUPOBAHBI HA0Op HABBIKOB IS MIPH PEIICHUN IIPH PEIICHUN HECTaHIAPTHBIX
(B1agenue 0a30BbIC HABBIKU. pelIeHUs] CTaHAaPTHBIX CTaHAapTHBIX 3a/1a4 C 3amayd 6e3 omudoK U
ONbITOM) Nwmenu mecto rpyObie 3a/1a4 C HEKOTOPBIMH HEKOTOPBIMU HEZI0YETOB.
OIIHOKH. HEJI0YeTaMH HeJ0YeTaMU
MoTtuBanus cjiabo MortuBanus Hu3Kasl, AKTHBHOCTb U YuyeOHast aKTHBHOCTD U
BBIPa)KE€HA, TOTOBHOCTb c1abo BBIPaKEHO MOTHBALIHS MOTHUBALMS NPOSBISIOTCS Ha
pelaTh NOCTaBICHHbIE CTpEMJICHHUE pellaTh MPOSBIIAIOTCS Ha BBICOKOM YpPOBHE,
MoTtuBanusa(Jiu 3a/1a4i Kaue€CTBEHHO 3a/1a4l KaueCTBEHHO CpEHEM YPOBHE, JIEMOHCTPUPYETCSI TOTOBHOCTD
YHOCTHOE OTCYTCTBYIOT JIEMOHCTPUPYETCSI BBINIOJIHATh BCE MOCTaBJICHHBIE
OTHOLLEHHUE) TOTOBHOCTb BBHIIIOJIHATh 3a/1a4d Ha BEICOKOM ypOBHE
MOCTABJICHHBIE 3a/1a4l KayecTBa
Ha CpeJTHEM YPOBHE
KauecTBa
KommnereHnus B monHOM CdhopMupoBaHHOCTH CchopMupoBaHHOCTH CchopMHUPOBaHHOCTD
Mepe He chopMHUpOBaHa. KOMTIETEHIINN KOMITETEHIINH B LIEJIOM KOMITETEHITVH TTOJTHOCTHIO
Nwmetromuxcs 3HaHUM, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET TPEOOBAHUSIM.
YMEHUM, HaBBIKOB MUHHUMAJIbHBIM TpeOOBaHUsIM, HO ECTh HNmeronuxcst 3HaHUM, YMEHUH,
HEZ0CTAaTOYHO IS TpeOOBaHUIM. HenoueTsl. MMeromuxcs HaBBIKOB U MOTUBALlUU B
XapakTepuctn pELIeHUs] PAKTUUECKHUX HMGIOH.EI/IXC?[ 3HAHMH, 3HaHWM, YMEHUH, TOJIHOM Mepe AOCTATOYHO IS
(mpoeccroHaTBHBIX) YMEHU, HAaBBIKOB B HaBBIKOB 1 MOTHUBAlL[UH B peLIeHUs CIOXKHBIX
c (l)OpM]:I:OBaHH 3amad. TpeOyercs LEJIOM JOCTaTOYHO AJI1 | LEJIOM JOCTaTOYHO JJIst MPaKTUYECKUX
ocTH MOBTOPHOE 00yUICHUE pelieHus peLIeHHs IPaKTUYECKUX (mpodeccroHamBHBIX) 3a/1a4.
MPAaKTUIECKUX (mpodeccHoHATBHBIX )
KOMIIeTeHUHH
(mpodeccuoHanbHBIX) 3a/1a4, HO TpedyeTcs
3a/1a4, HO TpedyeTcs JTOTIOTHUTEIbHAs
JTOTIOTHATEIIHHAS MIPAKTUKA TI0 HEKOTOPBIM
MIPaKTHKA TIO npodeccrnoHaTEHBIM
OONBIIMHCTBY 3a7ja4am.
MIPaKTUIECKUX 3a]1a4.
Yposens Huszkuit Huxe cpennero Cpenuuii Bricokui,
copmupoBaHH Ouenn
ocTH
KOMIeTeHUMil
xana oueHok 0-50% 51-70% 71-90 % 91 -100%
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NMPaBUIbHO

BbINOJTHEHHBIX

KOHTPOJIbHBIX
3aJaHui

5.2.3. Tunossie KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEpPpUaJIbl, H606XOL[I/IMLIe AJIsA

OlIeHKH Pe3yJIbTATOB 00y4eHus!

M3yYUTH TOBEIEHHE PAa3IMYHBIX KpacuTeneil u
00BEKTOB TpH MH(PAKpaCHOM H3ITydeHHH. Pe-
3yJIbTaTHl ONUCATb.

3amanne Komnerenmus Kpurepun onieHnBanust

3amanme 1. IMomroroButh cxemy mecra mpomc- | OITK-7 [IpaBmibHOE  BBIIOJHEHHWE CXEMBI,

IIECTBHS, M3MEPHUTh PACCTOSHHE MEXTY OT- TOYHOE OTOOPAKEHUE PACCTOSHHH.

JETBHBIMU TPEIMETaMH, TIOJIB3YACh PYJIETKOH 1

3JIEKTPOHHBIM JATbHOMEPOM.

3amanme 2. [IpomsBectn onmcanme Heckonpkux | OITK-7 TouHOEe COOIIOLEHNE TTOCIIENOBATEND-

00BEKTOB. HOCTH ONHCaHMA, IIPAaBWIBHOE WC-
MOJIb30BAHUE TEPMHUHOJIOTUH.

3aganue 3. C moMoIbI0 mTaHreHuupKyas u3- | OIIK-7 TouHOE BBINOJIHEHUE PUCYHKOB C

MEpUTh TWIB3bl W IYJNH, IPEAOCTAaBICHHBIC MpaBUIBHBIMU pa3Mmepamu. IIpaBuiib-

IpernojaBaTeleM, 3apuUcOBaTh HMX U HAHECTH HOE€ BBIUHCIICHHE MOTPEUIHOCTH HU3Me-

pa3mepsl. PaccunraiiTe morpemrHocts usmepe- peHHUS.

HUU.

3ananue 4. Beiiitu Ha MecTHOCTE U npousBect | OITK-7 BblllosIHEHUE  KapThl MECTHOCTU C

M3MEPEHUS] HA MECTHOCTH C TIOMOIIBIO T€OMET- pa3Mepamu.

PUYECKUX IIOCTPOCHHUH, INPOAEMOHCTPHPOBAThH

M3MEPEHUsI Ha PUCYHKE M KapTe MECTHOCTH.

3amanue 5. Beriiti Ha MecTHOCTE U Tipom3Bectr | OITK-7 BrlnonHeHHEe KapThl MECTHOCTU C

NPUBS3KY K MECTHOCTH (HE MEHee 3 METOMOB), 0TOOpa)KEHHEM MECTa HaXOXKIACHHS.

MPOJEMOHCTPHPOBATh H3MEPEHHUS HA PUCYHKE U

KapTe MECTHOCTH.

3amanme 6. [lpuBectn coctaB 3kcmeptHOrOo 4ye- | OITK-7 OnucaHue cocTaBa SKCIEPTHOIO Ye-

MOJIaHa C YKa3aHHEM Ha Ha3HAYCHHE KaxXJOTro MoJlaHa

BXOJSILIETO B €T0 COCTaB MHCTPYMEHTA U INpH-

6opa.

3amanue 7. Onrtudeckue m3Mepenus: pemmts | OITK-7 PesynbTatsl pemenus 3agau

3a/1a4y 10 BBIUMCIIEHUIO CHJIBI CBETA, OCBEIICH-

HOCTH, IPKOCTH MCTOYHHKA.

3amanue 8. Jlyma. IlpomsBectn nHabGmonenue | OITK-7 Pucynox oOwekTa ¢ 0OTOOpakxeHHEM

00BEeKTa ¢ TOMOIIbIO JymNEl. Pe3synsTar 3apuco- MEJIKHX JeTajel

BaTh.

3amanme 9. Mukpockon. IIpomssectn Habmro- | OITK-9 Pucynokx oOwekTa ¢ OTOOpa)keHHEM

JICHUSI PA3NMYHBIX OOBEKTOB: HHTEH, TKaHH, MEJIKUX JIeTaIen

BOJIOC, PEKBH3UTOB JIOKYMEHTOB. Pe3ynbraTh

HaOJIIOIEHNSI 3apPHUCOBATb.

3amanme 10. C momonipio Mukpockoma mpoms- | OITK-9 PesynbTatoM n0JKEH SBISATHCS PUCY-

BECTH M3MEpPEHHE Pa3InIHBIX MIPHQTOB. HOK mpudTa ¢ pazMepamMu pa3IMIHbIX
JJIEMEHTOB OyKB

Bamanue 11. C nomomuipio yiuerpaduonerosoro | OITK-9 Onucanue JIOMHHECHIECHIUU pPa3ind-

OCBETHUTENS] U3YUHUTh JIIOMUHECHEHIHIO pa3Iny- HBIX 00BEKTOB

HBIX 00BEKTOB. Pe3ynpTaTs! onucats.

Bamanue 12. C nomormrsio uHppakpacHoi aymsr | OITK-9 Onucanue TOBEACHUS  PAa3IMYHBIX

KpacuTesieid U 00beKTOB Tpu HH(ppa-
KpPacHOM M3JIy4E€HHUH.

5.2.4. TunoBsble TeCThI A5 OLEHKH Pe3yJIbTATOB 00y4YeHHUs!

CynebHas 3KCIiepTH3a 3TO:

- IpoIeCCyajibHOC HeﬁCTBHC, MpoBOAUMOC [JId OTBCTA HAa BOIIPOCHI, PA3PCIICHHUEC KOTOPBIX TPEC-
6yeT CIiICcuaJIbHbIX 3HAaHMI B 001aCTH HAayKH, TCXHUKH, NICKYCCTBA UJIM PEMECIIA, U KOTOPHBIC I10-
CTAaBJICHBI IIEPC SKCIICPTOM CYIAOM, CYI[LéI‘;I, OpTraHOM OO3HaHHA, JIMIOM, ITPOU3BOASAIINM JTO3HA-




HUE, CJeIOBaTelIeM, B IESIX YCTAHOBJICHUS OOCTOSITENBCTB, MOJUICKAIIUX JTOKA3BIBAHUIO TIO
KOHKPETHOMY JIeNy.

+ mpoueccyaabHOE JEMCTBHE, COCTOSIIEE U3 IMPOBEACHUS MCCIEAOBAaHUN M JauM 3aKJIIOYEHUs
9KCIIEPTOM [0 BOMNpPOCAM, pa3pellieHHe KOTOPhIX TpeOyeT CHelHalbHbIX 3HAHUW B 0O0JacTH
HayKH, TEXHUKH, HCKYCCTBA WJIH PEMECIIA, U KOTOPBIE ITOCTABJIEHbI IIEPE]] IKCIIEPTOM CYI0M, CY-
IbEN, OpraHoM JO3HAHMS, JTUIIOM, IPOU3BOISIINM JO3HAHHE, CIEIOBATENIEM, B LIETIX YCTaHOB-
JIeHUS OOCTOSATENBCTB, MOUIEKAIIUX JOKA3bIBAHHUIO 110 KOHKPETHOMY JIEITY.

- MpolieccyalibHOE JIEHCTBUE, COCTOSINEe W3 MPOBEACHUS HCCICNOBAHUN M Jayd 3aKJIIOYEHUs
AKCIIEPTOM I10 BOIIPOCAM, KOTOPbIE NIOCTABJIEHBI MIEPE IKCIIEPTOM CY/IOM, CYIbENH, OPraHOM J0-
3HAHUS, JIULIOM, [TPOU3BOSIINM JJO3HAHKE, CIEOBATENEM, B LIEISIX YCTAaHOBICHUS 00CTOSITENb-
CTB, IOJUIEXKAIINX J10Ka3bIBAHUIO [10 KOHKPETHOMY JIETY.

Otnnune cyaeOHOM SKCIEPTU3HI OT APYTUX BUIOB IKCIIEPTHU3

+ cyneOHas 3KCcepTu3a SBISETCS HCCIEI0BaHNEM, OCHOBAaHHBIM Ha MCIIOJIb30BAHUU CIICIUAIb-
HBIX 3HAHUM.

+ cyzneOHas SKCIepTH3a BHIIOIHSACTCS B XO/€ Cy1e0HOr0 HCCIeI0BaHusI.

- cye0Has dKCIIepTH3a MTPOBOAMTCS BO BCeX chepax YeIOBEUECKOU e TCIbHOCTH.

Hocurenem CIICUaJIbHbIX 3HAHUM BBICTYIIACT
- ClIe10BaTeNb

+ JKCHepT

- Cylbs

Cucrema JIOTHYECKUX ¥ (MJIM) HHCTPYMEHTAIBHBIX OIepaluii (Coco00B, MPUEMOB) MOTYYCHHS
JIAHHBIX ISl PEIICHUs] BOIIPOCA, MOCTABICHHOTO TIEpe]] IKCIIEPTOM

- IpeIMeT CyeOHOM IKCIICPTU3BI

+ MeTox cyneOHOI SKCIIepTU3HI

- METO/IMKA CYJCOHOM IKCIIEPTU3BI

TpebGoBaHMs K SKCIEPTHOMY METOTY
+ HayuHas 000CHOBAHHOCTb

+ IOIIYCTUMOCTh

+ 0€30IMacHOCTh

+ nenecooOpa3HOCTh

+ 3aKOHHOCTH

- 00BACHUMOCTD

CrtpyKTypa 3KCIIEpTHOTO METO/1a BKIIIOUAET
+ 000CHOBBIBAIOIIYIO YaCTh

+ OIEPALMOHHYIO YacTh

+ TEXHUYECKYIO YacTh

- JIOTHYECKYIO 4acTh

OO01eHayyHbIe METO/IbI CYAeOHOM IKCTIEPTURHI

+ HaOuso/ieHre, U3MEpEeHne, SKCIIEPUMEHT

+ aHanu3, CUHTE3, UHAYKIUS, IeTyKIU

- U3MEPUTENbHBIC, MUKPOCKOTINYECKHe, (poTorpadrueckue

OO61eHayyHble METO/1bI CYA€OHOM 3KCIePTURI

+ HabmroieHNe, U3MEPEHUE, SKCIIEPUMEHT

+ aHaNM3, CUHTE3, MHAYKLHNS, JeTyKIUs

- U3MEpUTENbHbIE, MUKPOCKOIINYeCKHe, poTorpaduieckue



Cucrema MeTo/0B (MMPUEMOB, TEXHUYECKUX CPEICTB), MPUMEHSEMBIX NMPU U3YyYEHHUH OOBEKTOB
CyIeOHON 3KCHEePTU3BI IS YCTAaHOBJICHUS (DAKTOB, OTHOCSIIUXCS K TPEIMETY OIMpPEIeICHHOTO
poJia, BUIa U OJBUIA CyAeOHOM 3KCTIepTU3bI

- IPEIMET Cy1e0HOM KCIIEPTU3HI

- METOJ1 Cy1eOHOM IKCIIEPTU3BI

+ MeToIMKa Cy/1e0HOM IKCIIEPTH3BI

BI/II[BI OKCIICPTHBIX MCTOJUK
+ TUIIOBAs M YacTHAs
- ocobeHHas u cnenuduyeckas

CrtpyKTypa TUIIOBOM 3KCIIEPTHOW METOJIMKH BKIIIOUAET

+ yKa3aHue Ha TUIMYHbIE OOBEKTHI

+ yKa3zaHue Ha METOIBI U CPEICTBA UCCIICAOBAHU

+ mpeanucaHus o MOCJIeJ0BATEIbHOCTH UCIIOIb30BAaHUS METOJOB U CPEIICTB
+ onrcaHue BO3MOKHBIX pPe3yJIbTaTOB

- KJIJaCCU()MKALIMIO IPUMEHSIEMBIX METO/I0B

MeTOI[BI OKCIICPTHU3bI OCHOBLIBAIOTCA U (I)OpMI/IPYIOTCH Ha:
- COOTBCTCTBYIOIIMNX HAYYHBIX MCTOdaX

- XapakKTepe U CBOMCTBax 00ObEKTa OKCIICPTUI3BI

- OIIBITC PCHICHUSA NPAKTUYCCKUX 3a/1a4,

- HHTYUIIUHU 3KCIICPTa

Knaccudukanus METo10B ¢ TOUKH 3pEHUS UX OOIIHOCTU U CYOOpAMHALIUY MTPElyCMaTPUBAET
+ IlepBblil ypoBeHb. BeeoOuuii AuaneKkTuyeckuii MeTos

+ Bropoii yposens. O0miue (001eHaydHbIe) METOIbI

+ Tperuit ypoBeHb. HacTHO-Hay4YHbIE METOBI

+ YeTBepThiii ypoBeHb. CrieUaIbHbIE METOIbI MJIK YACTHO-3KCIIEPTHBIE METO/IbI

- [LaTe1ii ypoBeHb. MOHOOOBEKTHBIE METO/IbI

Cucrema onpeeJIeHHBIX MPUEMOB, MPABWII, PEKOMEHAIUNA 110 M3Y4YEeHUIO0 O0OBEKTOB, SIBIICHUH,
peaMeToB, (DaKkToB.

- o01ue (001IeHayYHbIE) METOIBI

+ 4acTHO-HaYy4HbIE

- CIIeMaJIbHBIC METOABI

yHI/IBepca.TII)HI)IC METOJAbI UCCJICIOBaAHUA, Ka)K)IBIi/JI N3 HUX MOXCET UCIIOJb30BAaTbCA JJIs PCUHICHUA
00JIBIION TPYIIIBI BOIIPOCOB, KOTOPBIE CTaBATCS Mepe]] CyAeOHON SKCTIePTU30H.

+ o01ue (0O1IeHayYHbIE) METObI

- YaCTHO-HAy4HbIE

- CIIeMaJIbHBIC METOABI

Habmronenne, u3smMepeHue, oliucaHue, SKCIIEPUMEHT, MOJICITHPOBAHNUE:
+ o0mue (0O1IeHAYYHBIE) METO/IBI

- YaCTHO-HAY4YHBIC

- CTIeUATTbHBIE METO/IBI

H3meputenbHble, MHUKpOCKONHYECKHE, (ororpapuueckue, pU3NKO-TEeXHUIECKHE, CIEKTpallb-
HBbIC
- o0mue (001IeHaYYHBIE) METOIBI



+ YaCTHO-HAY4YHBIC
- ClICHaJIbHBIC ME€TObI

Pentrenorpaduueckue, xpomarorpadudeckue, SJIEKTPOXUMUICCKUE ((PU3UKO-XUMUICCKHE)
- 001ue (001eHayYHbIE) METOIBI

+ 4acTHO-HAYYHBIC

- CIICIIUATBHBIE METOBI

Mertoap! aHam3a MOP(OIOTUY BEIIECTB, MATEPUAIOB U M3/EIIHIA; METO/IbI aHAIN3a COCTaBa Be-
IIECTB ¥ MaTEPHUaIOB; METOJbl aHAJM3a CTPYKTYPhI BEIIECTB, MATCPUAIIOB M H3JICITHNA; METOIbI
aHam3a PU3NIECKNX, XUMUYECKUX U JPYTUX CBOWCTB BEIIECTB, MATEPUAIIOB U H3CIUH.

- o0mme (00IeHayIYHbIC) METOIbI

- YaCTHO-HAYYHbIE

+ crienuaibHBIC METOIBI

Kak Ha3pIBaeTCss METO/ HKCIIEPTHOIO UCCIIEI0BaHMs, KOTOPBIM NP CBOEH peann3alyi IPUBOAUT
a1M00 K YHHYTOXKEHHUIO O0OBbEKTa B LIEJIOM (WM HUccieryemMoro odpasua), 1M00 K HeoOpaTUMbIM
U3MEHEHUSM COCTaBa, CTPYKTYPhl WIIM OTAEIbHBIX CBOWCTB 00BEKTA MPHU COXpaHEHHH ero (op-
MBI ¥ BHELTHETO BUJA.

+ paspy1aronuit

- HEpa3pyLIatOLIni

Hayxa 06 usmepeHusx, METO/1ax U CpeiCcTBaxX OOecleueHusl eIMHCTBA U3MEPEHUI U METoAax U
cpeicTBax obecnedyeHus ux TpedyeMoil TOUHOCTH.

+ METPOJIOrUst

- cyaeOHas 3KcrepTu3a

- MaT€MaTHuKa

- CTaTUCTHKA

CaoticTBO (puzmueckoro o0ObekTa ((hu3nueckoi cucTeMsl, IBICHHS W Ipoliecca), odliee B Ka-
YECTBCHHOM OTHOIICHHUU JUISI MHOTHX (U3WYECKUX OOBEKTOB, HO B KOJMYECTBEHHOM OTHO-
[Ie—HUHM UHIUBUIYaIbHOE I KaKJIOTO U3 HUX.

+- usnyeckas BelIUYMHA

- pa3mep (pu3ndecKol BeTUUYUHbI

- poa pu3nUecKor BETUYMHBI

KauecTBeHHast onpe/1eIeHHOCTh (U3NYECKON BETUUUHBI
- (huznyeckas BeIMUMHA

- pa3mep pU3NYECKON BETUIHHBI

+ poxa puznuecKoi BeIUIHHbI

KonnuecTBeHHas onpeneneHHOCTh (PU3UUECKO BETUYMHBI
- puznueckas BeIMYMHA

- pa3mep pu3ndecKol BeTUUYUHbI

- poa pu3nUecKOr BETUIMHBI

Breipaxkenue pasMepa (pU3UUECKON BEIMYUHBI B BHJC HEKOTOPOTO YMCIA MPHHSATHIX IS Hee
€IMHHIL.

- pa3mep pU3NIECKON BETUINHBI

- poll GU3HUYECKON BEITUYMHBI

+ 3HaYeHUe PU3NIECKON BETUIUHBI

- eIMHUIIA U3MepeHUsl (PU3NUECKON BETUIMHBI



dusnyeckas BenuYMHA (DUKCHPOBAHHOTO pa3Mepa, KOTOPOW YCJIOBHO MPHCBOCHO YHCIIOBOEC
3HaueHue, paBHoe 1

- pa3Mep GU3NYECKON BETMYMHBI

- po1l GU3HUYECKON BEIIMYMHBI

- 3HAUCHHE (PU3MUYCCKOI BETUIUHBI

- eIMHKIIA U3MEPEHUS (PU3NYECKO BEITUMINHBI

OTBJICYCHHOE YKCJI0, KOTOPOES PAaBHO OTHOILIEHHIO pa3Mepa JaHHOW (PU3HMUYECKOW BEITMYUHBI K
CIIMHHIIC €€ M3MEPEHHUSL.

- pa3mep (pu3udIecKOl BETMIUHBI

- poxt GU3UYECKON BETHUMHBI

+ eauHUIA U3MEPEeHUS PU3NIECKON BETUYNHBI

- YHUCJIOBOE 3HaYCHUE (HU3NICCKON BEITUUNHBI

3HavyeHre (GU3NYECKON BEIMYHMHBI, KOTOPOE MICATBHBIM 00pa30oM XapaKTepU3yeT B KaueCTBEH-
HOM U KOJIMYECTBEHHOM OTHOIICHHH COOTBETCT "BYIOIIYIO (DHM3UYECKYIO BEITUUHHY.

+ UCTHMHHOE 3HaYCHUE (PU3UUCCKON BEITHUUHBI

- poa pu3nUecKor BETUYMHBI

- ¢JIMHUIIA M3MEPEHHS (PU3HUYECKON BEIIMIHHBI

- YUCIIOBOE 3HAUCHUE (PU3MUCCKOUN BEITUIMHBI

3HaueHne QU3HUECKON BEIIMUUHBI, TOJIYICHHOE IKCIICPUMEHTAIBHBIM ITyTEM W HACTOJIBKO OJIH3-
KOC K MCTUHHOMY 3HAUEHHIO, YTO B IO 'CTABJICHHON W3MEPUTEIILHOW 3a/1a4e€ MOXET OBbITh HC-
MOJIb30BAaHO BMECTO HETO

+ JIeWCTBUTENLHOE 3HAYCHUE (PU3UUCCKON BEITMUMHBI

- poa pu3nyecKor BETUYMHBI

- ¢JIMHUIIA M3MEPEHHS (PU3UYCCKON BEIIMYMHBI

- YUCIIOBOE 3HaUCHUE (PU3HUCCKOUN BEITUIMHBI

BriOepuTe enuHUIIBI H3MEpEHUs, BXOAIuMe B cuctemy eauaui; CH
+ eIMHMIA TTTUHBI-(M)

+ enMHUIIA BpPEMEHH (CEKYyH/1a)

- eIMHUIIA DJICKTPUUECKOTO HAMPSKEHUS (BOJIBT)

+ eIMHUIIA CUIIBI CBETA (xanpgena)

Br10epuTe enMHUIIBI I3MEpEHUs, BXOAIure B cuctemy eauaui; CU
+ eqUHUIA ITUHBI (M)

- IMHUIIA MOIITHOCTH (BAaTT)

+ eIMHUIIA CUJIBI DJIIEKTPUIECKOTO TOKA (aMmIiep)

+ eMHUIIA TeMIlepaTypbl (KEJIbBHUH)

+ eMHMIIA CUIIBI CBETA (xanzgena)

Bribepure enuHUIB ©I3MEpEHHs], BXOIUE B cucteMy eauaun CU
+ euHUIA JTUHBI-(M)

+ eMHUIIA BpEMEHH (CEeKyH/1a)

+ eIMHUIIA CUJIBI AJIEKTPUYECKOTO TOKA (aMIiep)

- eiMHUIA TeMnepaTypsl (rpaayc Lenscus)

Bribepure enuHUIBI UI3MEpEHHs, BXOAIIUE B cucteMy eaunun CU
+ eMHUIA JUTUHBI (M)
- €/IMHUIIA BPEMEHH (4ac)



+ eIMHUIIA CUJTBI DJIEKTPUYECKOT0 TOKa (ammep)
+ enMHUIIA TeMIIepaTypbl (KEJTHBHH)
+ eIMHUIIA CWJIBI CBETa (KaH 1esa)

dusnueckoe siBIeHne mim 3(pQexT, moI0KEeHHOE B OCHOBY H3MEPEHHMA

+ OpUHIUI U3MEPEHUN

- METOJ U3MEPEHUI

- IPUEM WJIM COBOKYITHOCTb ITPUEMOB CPAaBHEHMsI U3MepsAEeMOH (PU3NYECKON BEIMUYHMHBI C €€ eJIH-
HUIICH

5.3. KpnTepnn H NIpoueaAypbl OUCHUBAHUS PE3y/IbTaTOB Oﬁy‘leHI/lﬂ o JTMCHUIIJINHE

[l oneHMBAHUA Pe3yJbTATOB O0y4YeHHs] B BH/e 3HAHMI MCIOJB3YIOTCH CJeAyl0-
e npouexaypbl 4 TEXHOJIOTHM:
- TECTUPOBAHHE;
- MHAMBUAYaJIbHOE cOOeceI0BaHuE,
- IUCbMEHHBIE OTBETHI HA BOIIPOCHI U T.II.
Ji1s1 oneHNBaHMS Pe3y/IbTATOB 00y4YeHUsI B BU/Ie YMEHUI M BJIaJleHUH UCIOJIb3YHOT-
csl cJeAyolue Mpoueaypbl M TEXHOJIOTHH:
- MPaKTUYECKUE KOHTPOJIbHBIE 3a]aHMsl, 3a/1a4 (BOIIPOCOB) B BUJIE KPaTKOil (hOpMyIHUpOB-
KM JCUCTBUHN (KOMILIEKCA BKIIIOYAIOIINX OJHY HJIM HECKOJIBKO JEHCTBUI), KOTOPBIE CIEAYET BBI-
MIOJIHUTb, UJIM ONMCAHUE PE3yJIbTaTa, KOTOPBINA HY>KHO ITOJIY4YHTb.
Turbl NpaKTUYECKUX KOHTPOJIBHBIX 3aJaHHM, TPUMEHSIEMBIX NMPU U3YYEHUH TUCLHILIU-
HBI:
- 33J]JaHUsI HA KCIIOJb30BAHUE TOTO WJIM MHOTO €CTECTBEHHO-HAYYHOTO METoja (METOIu-
KH) TIPU TPOBEJICHUH PA3IMYHbBIX BUJOB CYAeOHOM SKCIIEPTU3HI;
- 3aJ]aHUs Ha MCIIOJIb30BAHKME TOTO WJIM HHOTO MPUOOpA MPU PEIICHUH MPAKTHYECKUX 3a-
Jla4, BO3HUKAIOIIUX MPU MPOBEACHUU Cy/1eOHON SKCIIEPTU3BL;
YCTaHOBJICHUE MOCJIEIOBATEIIbHOCTH MPOBEACHUS ONEpPAlMid B paMKax TOrO MM HHOTO
MeTO/1a CyZeOHO-3KCIIEPTHBIX UCCIEAOBAHUN;
- HaXOXJCHHE OIMOOK B TOCIIEIOBATEILHOCTH MPOBEJEHUS OIepaluii B paMKax TOTO
WJIM UHOTO METOJa Cy/1e0HO-IKCIIEPTHBIX UCCIIeTI0OBAHUM.

KonTtpons 3HaHui oOydaronuxcsi NpoBOAUTCS B (hopMe TeKyllel, mpeBapuTeIbHON U
IIPOMEKYTOUHOM aTTECTAL[UH.

KonTpons Tekymiei ycrneBaeMocTH 00yJaromuxcst — TeKyIiast aTTecTalus — IpOBOIUT-
Csl B X0JI€ CEMECTpa C LIEJIbI0 ONPE/EIIEHUs YPOBHS YCBOCHUS 00yUarOIIMMUCS 3HaHUM; chOpMHU-
POBAaHHOCTH Yy HUX YMEHHMH M HABBIKOB; CBOCBPEMEHHOI'O BBISABICHHUS IIPEIONABATEIIEM HEIO-
CTaTKOB B IMOJArOTOBKE OOYYaOUIMXCS U MPUHSTHS HEOOXOJUMBIX MEp MO €€ KOPPEKTHPOBKE;
COBEpPILEHCTBOBAHUIO METOJUKU OOy4YeHMsI; OpraHu3alnuu y4yeOHoi paOoThl U OKa3zaHUs 00yda-
FOIMMCS MTHAWBUAYaJIbHON ITOMOIIH.

K KOHTpOIIIO TEKyIIEH yCIIEBaEMOCTH OTHOCSTCS IPOBEPKA 3HAHUI, YMEHUN U HaBBIKOB
0o0ydJaronuxcs:

- Ha 3aHATUSAX;

- 110 pe3y/bTaTaM BbINOJIHEHUS 3a/1aHUi KypCOBOM pabOTHI;

- [0 pe3yabTaTaM MPOBEJIEHHs PyOEeKHOTO KOHTPOJIS YPOBHS YCBOCHUS 3HAHMM (C Io-
MOIIBIO TECTOBBIX 33JaHUN MJIM KOHTPOJIBHBIX BOIIPOCOB);

- 110 pe3yJIbTaTaM BBIIOIHEHUS 00yJarOIUMUCS UHANBHUIYaTbHbIX 3aJJaHU;

- 110 Pe3yJIbTaTaM MPOBEPKH Ka4eCTBA KOHCIIEKTOB JIEKIIMI 1 MHBIX MaTEPHAJIOB;

- 10 pe3ysibTaTaM OT4eTa O0yJaromuxcs B X0J1e MHIUBHUIyaIbHON KOHCYJIbTALUU Ipe-
IIO/1ABaTEIIs], IPOBOJAMMOMN B 4aChl CAMONOATOTOBKH, MO UMEIOIIMMCS 33JI0JKEHHOCTSIM.

KoHTposnb 3a BbIOJHEHHEM O0YYalOMIMMUCS KaXA0T0 BHIa PabOT MOMKET OCYILECTB-



JSTHCS TOATAIHO U CIY>KUT OCHOBAHHUEM JIJISl IPEABAPUTEIBHON U TIPOMEKYTOUHOUN aTTecTalluu
M0 TUCIUIUINHE.

[IpenBaputenpHas aTTecTanus OOYYAIOUIMXCS MPOBOJUTCS NpPENoJaBaTeleM B IENAX
MOJIBEJICHUSI MPOMEXKYTOUHBIX HTOTOB TEKYIIEH YCIEBA€MOCTH, aHAIM3a COCTOSIHUS yueOHOMU
paboThl 00YYAIOIINXCS, BBISABICHUS HEYCIICBAIOIINX, ONMEPATUBHON JMKBUAAIMH 33/I0JDKEHHO-
cTei.

[TpomesxyTouHas aTTecTanys 0OyJaroIMXCs MPOBOAUTCS C IIETbIO BBISBICHUS COOTBET-
CTBUSL YPOBHSI TEOPETHYECKHX 3HAHWM, MPAKTUUYECKHMX YMEHHH M HaBBIKOB OOYYAIONIMXCS IO
muciumuinae TpeboBanmsiM PI'OC BO mo cnenmansHocTn «CyneOHas 3KcnepTrza» B GopMme
JK3aMeHa.

DK3aMeH IPOBOAMTCA BO 2 U 3 ceMecTpe IOCIE 3aBEPUICHUS] U3YUYEHUsl TUCLUIUIMHBI B
o0Bveme paboueit yueOHO mporpamMMbl. @opMa MpoBEACHHs SK3aMeHa — yCTHasl — M0 OujIeTaM.
Orenka mo pesynbraTaM dK3amMeHa HOcUT nuddepeHIpoBaHHBINA XapaKTep MO CUCTEME, YTBEP-
sknernoi B HHI'Y um. H.M.JIo6aueBckoro.

6. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecniedeHne T CIHIIHHbI
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cryma: http://znanium.com/bookread?.php?book=492300 .

0) /lomoJiHUTEIbHAA JIUTEPaTypa

1. AsepbsinoBa T. B. Cyne6nas sxkcnepruza: Kypc obueit Teopun / T.B. ABepbsiHoBa. - M.:
Hopma: HULL UH®PA-M, 2014. - 480 c.: 60x90 1/16. (nepenner) ISBN 978-5-91768-
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2. Bunorpanosa H.U., MarBuenko E.A. EcTrecTBeHHOHay4YHbIE METO/IbI CyZIeOHO-
sKcnepTHbIX uccnenoBanuil. M.: Hut-M, 2013. (dynnamentanbHas 6ubnuoreka HHI'Y
uM. H.N.JloGaueBckoro, xp204103)..
http://www.lib.unn.ru/php/details.php?Docld=486048&DB=1 .

3. JyO6ogoii H. /1. OcHOBBI METpPOJIOTUH, CTaHIApTH3ALMU U cepTUuKanuu: YuebHoe mo-
cooue / HJI. dy6osoii, E.M. [ToptHoB. - M.: ]I ®OPYM: HUL] UHDOPA-M, 2014. -
256 c.: m.; 60x90 1/16. - (IlpodeccuonanpHoe oopazosanue). (nepemier) ISBN 978-5-
8199-0338-4. - Pesxum pocryma: http://znanium.com/bookread2.php?book=447721 .

4. TepacumoBa E. b. Metposorusi, craniaptuszanust 1 cepTudukainms: YuedHoe nmocodue /
E.b. I'epacumoBa, b.1. I'epacumoB. - 2-¢ m3a. - M.: ®opym: HULl UHOPA-M, 2015. -
224 c.: 60x90 1/16. - Pexxum noctyma: http://znanium.com/bookread2.php?book=493233



http://znanium.com/catalog.php?item=goextsearch&title=%D0%BE%D0%B1%D1%89%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F#none
http://znanium.com/bookread2.php?book=469079
http://znanium.com/catalog.php?bookinfo=513811
http://znanium.com/bookread2.php?book=517600
http://znanium.com/bookread2.php?book=492300
http://znanium.com/bookread2.php?book=407731
http://www.lib.unn.ru/php/details.php?DocId=486048&DB=1
http://znanium.com/catalog.php?item=goextsearch&title=%D0%9C%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F&title=%D0%9C%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F&page=3#none
http://znanium.com/bookread2.php?book=447721
http://znanium.com/catalog.php?item=goextsearch&title=%D0%9C%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F&title=%D0%9C%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F&page=3#none
http://znanium.com/bookread2.php?book=493233

Banosa (Kombuiosa), B. JI. ®usuko-xuMudeckue METOAbl aHaIu3a [DJIEKTPOHHBIN pe-
cype] : Ilpaktuxym / B. JI. Banosa (Komsuiosa), JI. T. AGecansze. - M. : U3garenbcko-
ToproBas koproparus «Jlamkos u K°», 2013. - 224 c. - ISBN 978-5-394-01751-3. - Pe-
M goctyna: http://znanium.com/bookread2.php?book=430507

Kebernrses A. M. Ananmutuyeckas XuMus. XpomarorpaduyecKue METOIbl aHaU3a:
VYyeonoe nocodue / A.W. Kebentses. - M.: HUL| Uudpa-M; Mu.: Hos. 3nanue, 2013. -
206 c.: un.; 60x90 1/16. - (Beicuiee oopazoBanue). (neperuier) [ISBN 978-5-16-006615-8.
- Pexxum moctyna: http://znanium.com/bookread2.php?book=399829 .

JIynenko I'. K. ®usuko-xumMuuecknue MeTopl aHanu3a: Jlabopatopuslil mpakTukym / Jly-
nenko [".K., Anapue A.U., Anexcannposa T.I1. u ap. - HoBocu6.: HI'TY, 2010. - 87 c.:
ISBN 978-5-7782-1543-6 - Pexxum JIOCTYyTIA:
http://znanium.com/bookread2.php?book=546598 .

Ocurmos I'. B. MaremaTHueckue METO/Ibl B COBPEMEHHBIX COLMAIBHBIX HayKax: Yd. 1moc./
I'.B. Ocunos, B.A. Jlucuukun; Ilog obm. pen. B.A. CagoBuuuero. - M.: Hopma: MH-
OPA-M, 2014. - 384 c.: un.; 60x90 1/16. - (Cou. Hayku u MmatemaTuka). (1) ISBN 978-5-
91768-470-3. - Pexxum mocryma: http://znanium.com/bookread2.php?book=448985 .
Poccunckass E. P. Hayuno-texHudeckoe oOecrieueHue Yy4eOHBIX  OKCIEPTHO-
KPUMHHAJIMCTUYECKHX JIaboparopuii: Hayuno-npakrudeckoe nocodue / E.P.Poccunckas,
E.M.TI'ansimuna u ap. - M.: FOp.Hopma, HUL] UH®PA-M, 2015. - 160 c.: 60x90 1/16
(O6n0xkKa) ISBN 978-5-91768-617-2. - Pexum JOCTyTa:
http://znanium.com/bookread2.php?book=505676 .

B) IporpamMmMHoe odecriedenne u UHTepHeT-pecypcehl:

JInneH3noHHoe IIpOrpaMmMHOC obecrieyeHue:

I1O «Windows 7 Pro SP1»

I1O «Windows XP Pro SP3»

I1O «MS Office Pro 2007»

IT1O «Office Standard 2016 MAK HYRRK-6NMM3-MG2H8-GJ7V9-8QKY2 MAK
0/50»

1O «Kasperskyendpointsecurity»

NHurepHeT-pecypcest:

ouhkwnE

1. CnpaBovHas npaBoBast cuctema «I"apanT» Www.garant.ru

CnpaBounas npaBoBas cucrema «Koucymnprantlmocy: www.consultant.ru
DnekTpoHHO-0MOIMoTeuHas cuctema M3natenscrBa «Jlaub»: http://e.lanbook.com .
DIEeKTPOHHO-0MOIMOTeYHAs CUCTeMa «Znaniumy http://www.znanium.com/
DnexTpoHHO-0MOMMOTeuHas cructema «tOpaiity: http://biblio-online.ru
OneKTpOHHO-O0MOIMoTEeYHAas cucrema «KoHCcynpTaHT CTYJEHTa»
http://www.studentlibrary.ru/

8. MaTepuajibHO-TeXHHYECKOe o0ecrevyeHne TUCHHNINHbI:

MaTepI/IaIILHO'TeXHI/I‘-IeCKOC obecreyeHne JUCIHITIIMHBI «ECTeCTBeHHOHaquI)Ie METObI

Cy,Z[C6HO'3KCHepTHLIX HCCIIeIOBAHUM» BKIIOYAET:

yueOHble ayTUTOPUU JUIsl IPOBEJIEHUS 3aHATHI JEKIMOHHOTO THIA, 3aHATUNH CEeMHUHAap-
CKOI'0 TUIia, I MPOBEACHHA T'PYIIIOBBIX M MHAWBUAYAJIbHBIX KOHCYJ’IBT&HI/Iﬁ, AJIg 1Ipo-
BEJICHUS TEKYILETO KOHTPOIS U MPOMEKYTOYHON aTTeCTaIllK, 000py/I0BaHHBIE KOMITHIO-
TEPHBIM P/M IpenojaBaTesis, IPOEKTOPOM, SKPAHOM, TOCKOW U JOCTYIOM K cetu MHTep-
HET;

MTOMEMIEHUS JJIsI CAMOCTOSTEIILHOM padOTHI;

(HUBUKO-XUMHUYECKYIO JIA0OPATOPHIO ¢ 000PYyI0BAHUEM;


http://znanium.com/catalog.php?item=booksearch&code=%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%8F%20%D0%B8%20%D0%B6%D0%B8%D0%B4%D0%BA%D0%BE%D1%81%D1%82%D0%BD%D0%B0%D1%8F%20%D1%85%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B3%D1%80%D0%B0%C2%AC%D1%84%D0%B8%D1%8F#none
http://znanium.com/bookread2.php?book=430507
http://znanium.com/bookread2.php?book=399829
http://znanium.com/bookread2.php?book=546598
http://znanium.com/bookread2.php?book=448985
http://znanium.com/bookread2.php?book=505676
http://www.garant.ru/
http://www.consultant.ru/
http://e.lanbook.com/
http://www.znanium.com/
http://biblio-online.ru/
http://www.studentlibrary.ru/

e J1a0OpaTOPUIO TPACOIOTHUECKUX M TAKTUIOCKOMUIECKUX IKCIIEPTHU3 C 000OPYIOBAHHEM;
e OuOMMoTeuyHBIN PoH I, 00ECTIEUNBAIOIINM TOCTYIT K HEOOXOIUMBIM 0a3aM JaHHBIX;
e y4eOHO-METOAMYECKYIO JOKYMEHTAIUIO U MaTepuabl.

[Tomemienus mpeacTaBiIsioT co00i yueOHbIe ayTUTOPUU Ui IPOBEICHUs YUeOHBIX 3aHs-
TUH, MPETYCMOTPEHHBIX MPOrPaMMOM, OCHAIICHHBIE O0OPYJIOBaHHWEM M TEXHUYCCKUMH Cpe-
CTBaMH OO0Yy4YEHUS:

- CpeICTBAMH MYJIbTUMEINA;

- KOMITBIOTEPOM;

- MUKPOCKOTIOM.

[Tomemienust 1ig caMOCTOSTENBHON Pa0OTHl OOYYAIOMIMXCS OCHAIIEHBI KOMITbIOTEPHOM
TEXHHUKOW C BO3MOXKHOCTBIO MOAKITIOUCHUS K cetr "MHTepHeT" 1 00ecredeHbl JOCTYIIOM B 3JIEK-
TPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEY.

OobopynoBanmue:

- aBTOMaTU3UPOBAHHOE paboyee MeCTO IKCIEPTa;
- Mukpockons! MCIT;

- BEChI aHATTUTHYECKUE (IJIEKTPOHHBIE);
- SKCIIEPTHBIA YEMO/IaH;

- yIbTpauoIETOBBIN OCBETUTEINb;

- JTyTIBL;

- Ha0Op JIMH3HI;,

- Ha0op 3epKa;

- IITAaHTeHIIUPKYJIH;

- MUKPOMETPHI,

- apeOMeTpBhI;

- ITATHUBBI;

- OropeTku(25m);

- pH-meTp;

- pedpakTomeTp;

- CHEKTPOPOTOMETD;

- CIIUPTOBKA,

- KaMepsI T XpoMaTorpadum;

- TIATIETKH.

Pacxoanble maTepuaJibl:

- KMCJIOTa a30THAsA, KUCJIOTA CEPHAsl, KUCIO0TA COJISTHAS;
- IIeNI0Yb (€AKUM HATp);

- XJIOPUCTOE KEIEe30;

- YHUBepCcajbHasi UHAMKAaTOpHas Oymara;

- METUJIOBBII OpaH>KeBbIN, PeHOIPTAICHH;

- CIIUPT JTUJIOBBII;

- CEpHOKHCIIAsl ME/b;

- HUHTUJIPUH;

- CEpHOKMCIIBINA Oapuii, XJIOPUCTBIN KaJIuil, XJIOPUCTHIM HATPHIL;
- COpOeHT;

- mmactuaky st TCX

- crekssiHHbIe Kanuuisipel ais TCX;

- IPEMETHBIE U IIOKPOBHBIE CTEKJIA.

[Iporpamma coctasnena B cootBeTcTBuM ¢ TpeboBanusamMu GI'OC BO ¢ yuerom pexomeHaanui
u OIl no cnenunansHocTn 40.05.03 «CynedHas 3xcnepTu3a».



ABTOp: JOKTOP I0pUINYECKUX HayK, mpodeccop B.U. llapos

PerieH3eHTHI: TOKTOP IOPUANYECKUX HAYK, Tpodeccop B.A. Tumyenko,
JIOKTOP IOPUINYECKHUX HayK, mpodeccop A.D. JIyoun

3aBenyromuii kadeapoit
cyneOHoii sxcneptussl HHI'Y
K.}0.H., JIOIICHT B.A. IOmatoB

Pabouas mporpamma ogo0peHa Ha 3acefaHuu Y 4eOHO-METOAMYECKOW KOMUCCUHU FOPUAMYECKOTO
dakynpTeTa ot 13 nekabps 2021 roga, mpoTokos Ne 4.




