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BBepeHue

KonTponbHble wu3MmeputenbHble Martepuansl OI'D  mo ¢usuke coaepxar
IKcnepumenmanvuoe 3adanue (Ne23), xotopoe BbINOJHAETCS YydacTHukamu OI'D
C UCIIOJIb30BaHUEM peanbHOro JjaboparopHoro obopynoBanusa. IlosTomy 5sK3ameH
OPOBOJAUTCS B KaOuHeTax (U3HKH, B KOTOPBIX JOJKEH OBITh MNPOTHUBONOKAPHBIM
WHBEHTaph U MEIUIIMHCKAs anTeuka. THUIIOBOE 3JEeKTPOoo0opyoBaHNE KaOMHETa (PU3KKH
JOJKHO ~ oOecrieurBaTh  JIaOOpATOpPHBIE  CTOJIBI  TMEPEMEHHBIM  HaIpsSKEHUEM
C neicTByOMMM 3HaueHueM 36-42B. [Ipu He0OX0IMMOCTH MOKHO UCIIOJIB30BaTh APYTHe
KaOWHEThI, OTBeyYawlre TpeOoBaHUSIM O€30MacCHOTO TpyJa TMpU  BBHIMOJIHEHUU
DKCIIEPUMEHTANILHBIX ~ 3aJlaHui  HDK3aMEHAIlMOHHOW  paboTel. B 3TOoM  ciyuae
UCIIOJIb3YIOTCSl OaTapeiiHble ICTOYHUKH 3JIEKTPHUUECKOI0 TOKa.



NMoaroroBka K npoBeAeHUo 3K3aMeHa

Kpurepun npoBepkH SKCHEPUMEHTAIBHBIX 33JaHUil TPeOYIOT HMCIOJb30BaHUS B
pamkax OI'D crangapTH30BaHHOTO JlabopaTopHOro oOopynoBaHusi. IlepeueHn
KOMILJIEKTOB OOOpYAOBaHMS ISl BBIIIOJIHEHHS SKCIIEPUMEHTAJIbHBIX 33JJaHUN COCTaBJIEH
Ha OCHOBE THIOBBIX HA00POB AJiA (POHTANIBHBIX PabOT Mo ¢u3uke (Toproas mapka «L-
MHUKpPO»), KOTOpbIE€ TNOCTABISUINCh B 0OOpa3oBaTelbHbIE OpPraHU3alMM B paMKax
HalMOHAJIBHOrO TpoekTa «OO0pa3oBaHHME», a TaKKE€ Ha OCHOBE HOBBIX CIIELHAIBLHO
pa3zpaboranubix KOMIUIEKTOB «['MA-nmaboparopusi». CoctaB 3TUX HAOOPOB/KOMILIEKTOB
OoTBe4aeT TpeOOBaHUAM  HAJSKHOCTH M  TpPeOOBAHMSIM K  KOHCTPYHPOBAHHUIO
OKCIIEPUMEHTANIbHBIX 3aJlaHuii 0aHKa »SK3aMEHAalMOHHBIX 3amanuid OI'D, a mnpu
UCIIO0JIb30BaHUU B yueOHOM rpoiiecce oOecrieynBaeT dbopmupoBaHue
DKCIIEPUMEHTANbHBIX YMeHM B pamkax TpeOoBanuii dGI'OC. Homepa u ommcanue
00Opy/IOBaHUs, BXOJSAIIET0 B KOMIUIEKTHI, npuBeneHbl B I[lpunoxenun 1 «Ilepedens
KOMILJIEKTOB 000PYI0BaHUS».

KommuiexTsl 1a00paTOPHOTO o0opyoBaHus TUTSL BBIITOJTHEHUS
DKCIIEPUMEHTAJIBHBIX 3aJaHuil  (OPMUPYIOTCS 3a0JIarOBPEMEHHO, 10 IPOBEACHUS
sK3ameHa. i1 moaroToBKH J1abopaTopHOro 000pyAOBaHUS B MYHKTHI MPOBEAEHUS 3a 1-2
IHS 10 3K3aMeHa COOOILIAIOTCS HOMEpa KOMIUIEKTOB O0OpYIOBaHHSA, KOTOpbIE OyIyT
UCIIOJIB30BAThCS HA DK3aMEHE.

3a01aroBpeMEeHHYI0  MOATOTOBKY  ayJWTOPUM K OK3aMEHY  OCYIIECTBIISICT
cnenuanucTt mo ¢usuke. B [Ipunoxkennn 2 mpuBenEeHO MPUMEPHOE PYKOBOICTBO JIS
CHeIMATUCTa M0 (PU3UKE, OCYIISCTBISIONICTO MOATOTOBKY ayJUTOPHUH K IMPOBEICHHUIO
OI'D mo ¢msuke. [lpum oTCyTCTBHM B TYHKTaX IPOBEICHHUS SK3aMEHa KaKHUX-JIHOO
npubOpPOB M MaTepUaioB O0OPYJAOBAHHE MOXKET OBITh 3aMEHEHO Ha AHAJIOTUYHOE C
JIPYTUMU XapaKTePUCTUKAMHU.

[Tpu 3amene kakoro-aubO 3aeMeHTa 00OpYIOBaHMsS Ha AHAJIOTMYHOE C APYTUMU
XapaKTEPUCTHKAMU CIEHHAIIMCTOM MO0 TOJATOTOBKE ayJAUTOPUM UCHOJIb3yeTCs s
(uKcay U3MEHEHUI TabnIa «XapakTepUCTUKA KOMILUIEKTOB 000pYA0BAHMS», KOTOPAs
HepeAaercsl CHELUANINUCTY [0 NPOBEACHUIO MHCTPYKTaka M pabore C J1abOpaTOpHBIM
000pyIOBaHUEM B IIPOLIECCE IK3AMEHA.



NMpoBegeHue 3KcnepuMeHTaribHOM YacTU 3K3aMeHa

Ha »skx3ameHe mnpuUCYTCTBYET CHEUUAINCT N0 (PU3UKE, KOTOpBIA oOecredynBaeT
HK3aMEHYEMBIX KOMIUIEKTAMH OOOpYJIOBaHMS JJisi BBIIOJHEHUS 3KCIEPHUMEHTAIbHbBIX
3aJJaHUI, TPOBOAUT MEPE] 3K3aMEHOM HMHCTPYKTaX 10 TEXHUKE O€30MaCHOCTU U CIEIAUT
3a coOMroAeHNEeM IpaBuil 0€30MIaCHOTO TPyZa BO BpeMs padOThl YHACTHUKOB HK3aMEHA C
nabopaTopHbIM oOopyaoBaHueM. [IpumepHas MHCTPYKIMS TO TEXHUKE O€30MacHOCTU
npuBeneHa B [lpwioxennn 3. B cioydae HapylmeHuss DK3aMEHYEMbIM IIPAaBHII
0e30MacHOro TpyAa IMpU  BBIIOJHEHWHU SKCIEPUMEHTAJIBHOIO 33JlaHds  JAHHBIMI
CHELUANNCT JEJAaeT COOTBETCTBYIOIIME 3aMEUaHUs YYaCTHHUKY 3K3ameHa. lIpumepHas
UHCTPYKIUS JUIsI CHEIHMaTUCTa MO0 TMPOBEACHUIO HMHCTPYKTaXa M OOECIEUEHUIO
nabopaTopHbIX padboT npuseaeHa B [Ipunoxenun 4.

Buumanue! B 1nensx oOecrnedeHuss OOBEKTUBHOTO OIICHHUBAHUSI BBITIOTHEHUS
AKCIEPUMEHTANIbHBIX 3aJlannil yuacTHukamMu OI'D B ciiydae 3aMeHbI 00OpYJOBaHUS HA
AQHAJIOTUYHOE C JAPYIMMH XapaKTepUCTUKAMH HEOOXOJMMO JIOBECTU JO CBEICHHUS
AKCHEPTOB NPEAMETHON KOMMCCHUH, OCYILIECTBIISIOMINX MPOBEPKY BBINOJHEHHUS 3a/1aHHM,
OMHMCAHHE XaPAKTEPUCTHK PEabHO MCMOJIb3YEMOIro Ha 3K3aMeHe oOopynoBanus. s
ATOTO MCIONB3YeTCS CIeHuanbHbIN J{omoTHUTEIbHBIH OJaHK OTBETOB Ne2, KOTOPBIH
3aMoJHSAETCS Ha OCHOBAaHUHU TAOJHUIIBI «XapaKTEPUCTHKA KOMILJIEKTOB 000PYIOBAHUS» U
OTpakaeT BCE HEOOXOIUMbIE U3MEHEHHS B WHIAMBUIYATIbHOM KOMILJIEKTE 000PYI0BaHUS
y4acTHHKA dK3aMmeHa. JlormoanTensHbie 6J1aHKu 0TBETOB No2 BKIIAJBIBAIOTCS B KOHBEPTHI
C 9K3aMEHAllMOHHBIMU paboTamMu M MEpPEeAaroTcsl dKCIepTaM IpU MPOBEpPKE 3aJaHuil ¢
pa3BEPHYTHIM OTBeTOM. DopMa JOMOTHUTENBHOTO OnaHka OTBETOB Ne2 1o ¢usuke
npuBeneHa B [Ipunoxenun 5.



lNMpoBepkKa BbIMNOMHEHUS IKCNePUMEHTaNbHON YacTU 3K3aMeHa

[IpoBepky 3amanuii ¢ pa3BEPHYTHIMU OTBETaMH OCYIIECTBISIOT SKCIEPTHI
MPEAMETHON KOMUCCHH, KOTOPBIC SIBIISIFOTCS CIIEIUATUCTAMU-TIPEAMETHUKAMU U MPOIIUIH
CHENUAJIBHYI0 TOJATOTOBKY JUIsl MPOBEPKH IK3aMEHAIIMOHHBIX padotr OI'D. 3amanus ¢
pPa3BEPHYTHIM  OTBETOM, BKJIOYAs OKCIIEPUMEHTAIbHBIC 3aJlaHusl, MPOBEPSIIOTCS
B COOTBETCTBUU C TMPEMIOKEHHBIMU KpUTEpPUSIMU oOlleHuBaHus. I[lpu »TomM mipm
OLICHHUBAHUU BBITIOJHEHHUS JKCIEPUMEHTANBHBIX 3aIaHUM YYUTBHIBAIOTCS T€ W3MEHEHHS,
KOTOpbIE MOIJIM OBITh BHECEHBbI B KPUTEPHUM OIICHUBAHUS B PE3yJIbTaTe W3MEHEHUH
XapaKTepPUCTUK 000pYAOBaHUSI.



INPUJIOKEHHE 1
IlepeyeHb KOMIJIEKTOB 000PY/10BAHMS

[lepeyeHb KOMIIEKTOB 00OPYIOBaHUS Uil IPOBEACHUS SKCIEPUMEHTAIBHBIX 3a-
JTAHUW COCTaBJICH Ha OCHOBE THUIIOBBIX HAOOPOB Mg (PpOHTANBHBIX paboT mo ¢usuke, a

TaKk’)ke Ha OCHOBE HOBBIX CIEIHAIBHO pPa3pabOTaHHBIX KOMIUICKTOB OOOpYI0BaHHUS
«I"UA-JTABOPATOPU .

Buumanue! Tlpu 3ameHe Kakux-1u00 3JIEMEHTOB 000PY/I0BaHUS Ha aHAJIOTUYHBIC C JIPY-
TUMU XapaKTEPUCTUKAMU HEOOXOAMMO BHECTH COOTBETCTBYIOIIME W3MEHEHUSI B Tepe-
YeHb KOMIUIEKTOB IEpe] MPOBEICHUEM HK3aME€Ha UM B 00pa3lbl BHIMOJIHEHUS SKCIEPH-
MEHTAJIbHBIX 33JaHUN Ka)KJIOr0 BapuaHTa Mepe] MPOBEPKOM 3K3aMEHAIMOHHBIX paboT
sKkcniepramu. Hanpumep, 3T0 OTHOCUTCS K CEJIbCKMM MaJIOYMCICHHBIM IIKOJaM, B KOTO-
PBIX PU MPOBEICHUH DK3aMEHa UCTIONb3YIOTCS CrieluaibHble (PPOHTATBLHBIE HA0OPHI.

Habopul nabopamopnsie Komnnexm «I' HA-nabopamopusy

KoMmmiaexkT Ne 1

® BeChl phIYaXHBIE C HAOOPOM THUPh o

U3MEPUTENbHBIN TWIUHIP (MEH3Yp-
Ka) ¢ mpeaenoM usmepenus 100 m,
C=1wMn

CTaKaH Cc BOJIOU
CTaJIbHOM

BECHI DJICKTPOHHbBIC

MU3MEPUTEIbHBIN LTUIUHIP (MEH3Yp-
Ka) ¢ npenenom uzMepenus 250 mu,
C=2wMn

CTaKaH C BOJIOU

IAJTAH]IP HAa  HHUTHU |® IWIMHIAP CTaJbHOU Ha HUTH
V=20 cm’, m = 156 r, 0603HaUHTD V=126 cm’, m = 196 T, 0603HAYUTS
Ne 1 Ne 1

MWIMHAP JIATYHHBIA HA  HUTH
V=20 cm, m = 170 T, 0603HAYHTD
No 2

HWIMHAP ATFOMUHUEBBIN Ha HUTH

3
V=26 cm’, m=70,2 r, 0003HAYHUTH
Ne 2

KoMmiexkT Ne 2

JTUHAMOMET] C MPEISIOM U3MEPSHHUS |® JTHHAMOMETpP C MPEACIOM H3MEPCHHS
4H(C=0,1 H) 1 H(C=0,02 H)

CTakaH C BOJOM ® (CTakaH C BOJOH

HWIMHADP  CTaJbHOM HA  HHUTH |® IUIACTUKOBBIA UIWIMHAP HA HUTH
V=20 cm, m = 156 T, 0603HAUUTE V =156 cM’, m = 66 r, 0603HAYUTE
Ne 1 Ne 1

HWIMHADP  JIATYHHBIH Ha  HUTH |® [HJIWHIP aJFOMUHUCBBIN HA HUTH
V=20 cm, m = 170 T, 0603HAYHTD V=36cm’, m=99 T, 0603HAYHUTD

No 2 No 2

KoMmmiaexkT Ne 3

IITATUB J1TA00OPATOPHBIN ¢ MypTOH H
JIANKOU

® I[ITAaTUB JIAOOpaTOpHBIA ¢ MydTOH U

JIATTKOU




npy>KuHa xecTKocThIo (40+1) H/m

3 rpy3a Maccoii o (100£2) r
JUHAMOMETP IIKOJIBHBIN C MPEAEIOM
u3mepenusa 4 H (C=0,1 H)

nuHeiika guuHor 200-300 MM ¢
MUJUTUMETPOBBIMU JICTICHUSIMU

npy>KuHa xKecTKOCThIo (50+2) H/m

3 rpy3a maccoii o (100£2) r
JTUHAMOMETP IIKOJIBHBINA C TIPEICIIOM
uzmepenus S H (C=0,1 H)

muHelrka umHou 300 MM ¢ MWLIH-
METPOBBIMHU JIEICHUSIMHU

KoMmiaexkT Ne 4

KapCeTka C HUTHU

m=100r

3 rpy3a maccoii o (100+£2) r
JUHAMOMETP HIKOJIbHBINA C MIPEIeIOM
u3mepenus 4 H (C=0,1 H)
HaIpaBJIAONIas (ko durmenHt
TPEHUsS] KapeTKU MO HaIpPaBIISIONIEH
npubnu3uTensHo 0,2)

KPIOYKOM  Ha

OpyCOK ¢ KproukoM Ha HUTH m = 50 T
3 rpy3a maccoii o (100£2) r
JTMHAMOMETP HIKOJBHBIA C TIPEIeIoM
usmepenus 1 H (C = 0,02 H)
HaIlpaBJIAIOLIAs (koadurment
TpeHUs OpycKa IO HampaBIISIONICH
npubnauzutensHo 0,2)

KoMmiaexkT Ne 5

WCTOYHUK ITMUTAHMS ITOCTOSSHHOTO TO-
ka4,5B

BonsT™METp 0-6 B, C=0,2 B
amniepmetp 02 A, C=0,1 A
NepeMeHHBIM  pe3ucTop (peocrar),
conpotusiieHueM 10 Om

pesuctop, Ry = 12 Owm, ob6o3Haya-
eMblid R1

pesuctop, R, = 6 OM, 0003HaYaEMbIi
R2

COEJIMHUTEbHBIE MPOBOAA, § IIIT.
KITIOY

pabouee nosue

MCTOYHUK ITMUTAHMS ITOCTOSTHHOTO TO-
ka 5,4 B

BOJIBTMETP JBYXIPEJEIbHBIN: TIpe-
nen uamepenus 3 B, C = 0,1 B; npe-
nen u3mepenus 6 B, C=0,2 B
aMIiepMeTp JIBYXIIpEJeIbHBIN: Tpe-
nen uamepenus 3 A, C = 0,1 A; npe-
nen u3mepenus 0,6 A, C=0,02 A
MepEeMEHHBIN  pe3ucTop (peocrar),
conpoTtuByieHueM 10 Om

pesuctop Rs = 8,2 OM, 0003HAYUTH
R1

pesuctop, R; = 4,7 OM, 0003Ha4YUTh
R2

COEJIMHUTEIBHBIC MPOBO/IA, & IIIT.
KIJTIOY

pabouee noje

KoMmiaexkT Ne 6

coOuparomas JnH3a, GOKYyCHOE pac-
crossaue £} = 60 MM, 0003HaunTh JI1
muHerika mHoit 200-300 MM ¢
MUJUTUMETPOBBIMU JCIICHUSMH
IKpaH

pabouee moJe

coOuparomas JuH3a, POKYCHOE pac-
crosaue F; = (97+5) MM, o0003Ha-
quTh JI1

muHerka ummHod 300 MM ¢ MWILIH-
METPOBBIMU JICTICHUSIMU

AKpaH




HMCTOYHHK MHUTAHUS MOCTOSHHOTO TO-
ka4,5B

COCJIMHUTEIbHBIC POBOIA

KJTFOY

JaMria Ha IOJICTaBKe

Hampasistomas (onTuyeckas Cka-
Mbs1)

JepKaTenp A SKpaHa

VCTOYHUK NMHUTAHMS ITOCTOSIHHOIO TO-
ka4,5-5,5B

COEJIMHUTEbHBIE POBOAA

KITFOY

JamIa Ha JiepxaTere

CIIal]T «MOJIEIIb IPEAMETA»

KoMmiaexkT Ne 7

MITaTHB C My(PTOM U JanKon
MeTpoBasi JHUHEWKa (MOTrPElIHOCTh
5 Mm)

IAPUK C NPUKPEIUVIEHHOW K HEMY
HUTHIO IIHOU 110 cM

4ackl C CEKYHJHOM CTpenKou (Wim
CEeKyHI0MEp)

MITaTUB C My(PTOH U JTANKOM
crieruaabHasi MepHas JICHTa C OTBEp-
CTHUEM WJIH HUTH

rpy3 maccoit (100+£2) r

AJIGKTPOHHBIN CeKyHIoMep (co crie-
IMMaJIbHBIM ~ MOJYyJIEM, OOecIeyu-
BalOIUM paboTy cekyHaomepa 0e3
JATYUKOB)

KomnuekT Ne 8

ITaTUB ¢ My(PTOii

phIyar

OJIOK MOJBYKHBIN

OJI0OK HEIIOIBM>KHBIN

HUTH

3 rpy3a maccoii o (100£2) r
JTUHAMOMET] IIKOJIBHBIN C IIPEACIOM
u3mepenusa 4 H (C=0,1 H)

auHerika gauHou 200-300 MM ¢
MUJUTUMETPOBBIMU JICTICHUSMH

TaTUB ¢ My(PTOii

phIyar

0JIOK IIOIBYM)KHBII

0JI0OK HEIIOIBYKHBIN

HUTh

3 rpy3a maccoii o (100£2) r
JTMHAMOMETP IIKOJIbHBIN C MpeIeIoM
m3mepenus 5 H (C = 0,1 H)

nuHerka gauaor 300 MM ¢ MMIIIH-
METPOBBIMU JICTICHUSIMU

K&H(I[BIﬁ KOMIIJICKT C(i)OpMI/IpOBaH AJI1 BBIIIOJIHCHUSA 3aaHusl OAHUM 3K3aMCHYC-

MBIM.




IMPHUJIOKEHUE 2

HpnMepﬂoe PYKOBOACTBO 1Jisd CIENNUAJIHUCTOB 11O (1)1/131/11(6 MO MOATOTOBKE ayAUTOPUH

1.

s mposenenust OI'D

Kontponbable u3meputenbHbie Matepuansl OI'D  mo  ¢usumke comepxar
IKcnepumenmanvHoe 3adanue (Ne23), KOTOPOE BBINOJHIETCS C HCHOJIb30BAHHEM
peanpHOrOo  JabopatopHoro oOopynoBaHusi. OOWmMIl  TNEpeYeHb  KOMILICKTOB
000py/IOBaHMsI, HUCMHOJIB3YyeMbIX BO BCE€ JHHM TMPOBEJCHUSI SK3aMEHa, MPUBEACH B
[Tpunoxxenuu 1.

YUucno KOMILJIEKTOB 06OPYI[OB3,HI/ISI IJIL KaKXA0oro AaHA IIPOBCIACHHA JK3aMCHA
TOTOBUTCA HCXOOA W3 HYHCICHHOCTH Y4YAaCTHHKOB 3JK3aMCHa C HCKOTOPBIM
IMPCBBIIICHUCM Y1 CJIa KOMIIJICKTOB.

KoMruiexTer 1a60paTOpPHOTO obopynoBaHus TUTSt BBITIOJTHCHUS
HKCIIEPUMEHTAIBHBIX 3alaHuil POpMUPYIOTCS 3a01aTOBPEMEHHO, 32 OJUH-/IBA JTHS
70 TPOBEJCHUsS 3K3aMeHa. J[1s1 3TOro HEoOXOIUMO nOoAYYUMb Y YNOIHOMOYEHHbLIX
cneyuanucmos PLJOU ungopmayuio o xomniekmax, Komopvle HIAHUPYIOMCA K
UCNONBb3068aHUI0 8 0eHb nposedeHus: dk3amena. Ilpyu 3ameHe Kakoro-mudo 3JIeMeHTa
000pyI0BaHUS HA AaHAJIOTHYHOE C JAPYTHUMH XapPaKTEPUCTHKAMHU HEOOXOIMMO BHECTH
COOTBETCTBYIOIIME  HM3MCHCHHMSI B  ONMaHK  «XapaKTepUCTHKAa  KOMIUICKTOB
000pyAOBaHUS.

Kaxnplii KOMIUIEKT 000pYy/10BaHUS JOJIKEH OBITh MOMEIIEH B COOCTBEHHBIN JIOTOK.
Hunuaapel u3 koMIuieKToB Nel m Ne2 m pesuctopbl u3 KOMIUIEKTa NeS MOJKHBI
UMeTh 0003HaYEHHUsI, COOTBETCTBYIOIIUE MEPEUHIO0 000pyoBaHus. Ha kaxaom JoTKe
c 000py/I0BaHUEM YKa3bIBa€TCS HOMEpP, COCTOSIIIUN U3 HOMEpa KOMIUIEKTa U OYKBbI
(ot A 1o D nns Bcex KOMIUIEKTOB, KpoMe Komiuiekta NeS m ot A mo H nna
KoMmIuiekTa Ne5 mpu HMCHOJb30BAaHMU B ayAUTOpuu Ha 16 denoBek 4 BapuaHTOB
K1M). Heooxooumo npoeepums  padomocnocooOHoCcmb KOMNJ1EeKmoes
000pyooeanusa no Inekmpuiecmey u onmuke!

[Tocne mpoBepku pabOTOCIIOCOOHOCTH BCEX MPUTOTOBICHHBIX IS MPOBEICHUS
HK3aMEHAa KOMIUJIEKTOB OOOPYJIOBaHUS 3amojiHAeTCs Tabnuia «XapakTepucTUka
KOMILUIEKTOB 000pyAoBaHus». Eciam KOMIUIEKT 0OOpyIOBaHUS HUCIOJIB3YETCS B
CTaHJAPTHOW KOMIUIEKTAIIMH, TO B TPETheM CTONOIE 3amuchiBacTcs «l3MeHeHwmit
HeT». Ecnmm ke HCnoib3yloTcss Kakue-1M00 M3MepUTEeNbHbIE NPUOOPHI WM
o00opyZOoBaHUE C JAPYTUMU XapaKTEPUCTHUKAMH, TO B TPEThEM CTOJOIE TaOJIUIIbI
3aIUCHIBAIOTCS COOTBETCTBYIOIIUE XAPAKTEPUCTUKU MPUOOPOB U 000PYyJAOBaHUS.
[Tpumep 3anosiHeHUs TaOIUIIBI IPUBEIEH HUKE.
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Xapaxmepucmuxka KomMniekmos 060py008aHus.

Csenenus o 111D
Ne CocTaB KOMILJIEKTa N3menennii Het/ BHeceHbI
KOMILIe H3MeHeHns (YKa3aTh KaKue)
KTa
1A 1) Bechl pplYakHBIE C HAOOPOM THPH
2) u3MEpUTENbHBIN IWINHADP (MEH3YpKa) |2) HU3MEPUTEIbHBIN LWINHID
¢ mnpenenom wm3MmepeHuss 100 o, (MeH3ypKa) ¢ MpeAesIioM U3MEpPEHUs
C=1wmn 250 ma, C =2 ma

3) crakaH ¢ Bomou
4) UMIUMHAP ~ CTaJlbHOM  HA  HUTH
3

V=20cMm,m= 1561, 0003HaYEHHBIH

Nel 5 .

5) IMIMHEIP NATYHHbIH HA HATH ) LII/IJ'II/IHI[%) aJIFOMUHUCBBIN Ha HUTH
3

V=20 cM , m = 170 1, 0603HaTeHHEL V=36 cm , m = 100 r, 0603HaueHHBII

No2 Ne2
1B 1) Bechl pplYakHBIE C HAOOPOM THPb
2) W3MEpUTETbHBIN HWIAHID
(MeH3ypKa) C NPEIENoM H3MEPEHHUS H3meHeHmii Het
100 M1,
C=1mn

3) crakaH ¢ BoAOU
4) uMAUHApP  CTaJbHOM Ha  HUTH
3
V = 20 ecmMm, m = 15 71
0003HaueHHbBIA Nel
5) UOWMAWHAP JIATYHHBIA HA HUTH
3
V=20cm ,m=170r,
0003HaueHHBIA No2

1C

6. Tabmuuma  «XapakTepuUCTHUKa  KOMIUIEKTOB  OOOpYAOBaHHS»  JOJKHA  OBITh
NOJrOTOBJIEHA JJIA IMepeladd CIEeUUaIuCTy Mo (U3MKE, YYacTBYIOLIEMY B
OpoBeJeHUM 3k3aMeHa. Ha ocHoBaHuM TaOmuipbl «XapaKTepUCTHKA KOMIUIEKTOB
00Opy/OBaHUsA» B XOJ€ SK3aMEHAa BHOCSTCS JaHHble B JlomonHuUTENbHBIE OJIAHKU
0TBETOB Ne2 Ka)10ro y4arierocs.
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IMPHUJIOKEHUE 3
HNHCTPYKIMHS no npaBuiiam 0e3011aCHOCTH TPYAA I yYALUMXCH
NPHU NPOBEACHUM IK3aMeHa B KaOuHeTe GU3MKH

. By,Z[LTC BHHUMATCIIbHBI W AJUCHUINIMHUPOBAHHBI, TOYHO BBIIIOJIHSIUTE YKa3aHu:Aa

opraHu3aTopa 3K3aMCHa.

. He mnpucrynaiite K BBIMOJHEHUIO pPaOOTHI 0€3 pa3pelieHus OpraHuzaTopa

OK3aMCHa.

. Pa3memaiite mpubopsl, Marepuaibl, 00OpyJOBaHHE Ha CBOEM paboueM MecTe

TaKHMM 06pa30M, YTOOBI UCKIIIOYUTH UX MMaacHUEC NI OIIPOKHUAbIBAHMC.

. Hepej:[ BBIITOJIHCEHUEM paGOTBI BHUMATCJIIbBHO HU3Y4YUTC €C COJACPIKAHHUC WU IMOPAOOK

BBIITOJIHCHUA.

. Jia  mpenoTBpalleHusl MaJeHUsl CTEKIISIHHbIE COCY[bl (MIPOOMPKH, KOJObI) Mpu

MIPOBEJICHUH OIIBITOB OCTOPOXKHO 3aKpeIuIsidTe B Janke mTaTuBa. [Ipum pabote
c mpubopaMu U3 CTEKJIa COOII0IaNTe 0COOYI0 OCTOPOKHOCTD.

[Ipu mpoBeneHNH OMBITOB HE JOMyCKAHTe MPEAeTbHBIX HArpy30K H3MEPUTEITHHBIX
puOOPOB.

. IIpu cOopke SKCHNEepUMEHTANbHBIX YCTAHOBOK HCIOJB3yHTe TmpoBoja (C

HAKOHCYHUKAMH U TPEIOXPAHUTCIHHBIMU YEXJIAMH) C TIPOYHON HM3OJISIIUEH
0e3 BUIUMBIX
MOBPEXJICHNUN. 3ampeniaeTcss I0JIb30BaThCs IPOBOJHMKOM C  HM3HOIIEHHOMN
W30JISIUCH.

. Ilpu cOopke 3MeKTpUyYEeCcKoi 1ienu n3deraiite nepeceueHus IpoBOJIOB.
. McTOYHMK TOKa K AJEKTPUYECKOW LENH NOAKIIOYAWTE B IOCIEIHION O4Yepelb.

CoOpaHHyl0 1enb BKIIOYAWTE TOJBKO TIOCIE MPOBEPKU M C PaA3pELICHUS
OpraHmM3aTopa dK3aMeHa.

10.He mnpousBoauTe TNEPECOCAMHEHHUS B LENAX [0 OTKIIOYEHHUS HWCTOYHHKA

AIEKTPONMUTAHHUS.

11.1Tonp3yHTECh MHCTPYMEHTAMH C U30JUPYIOIIMMHU PYYKAMHU.
12.1To oxoHuaHuu PaOOTHI OTKIIOYUTE HCTOYHUK OJICKTPOIMUTAHMS, IOCIE YEro

paz0epuTe IEKTPUUYECKYIO LIETIb.

13.He yxoaute ¢ pabodero mecta 0e3 pa3penieHus: OpraHu3aropa 3K3aMeHa.
14.00Hapy’>KUB HEUCIPABHOCTh B AJICKTPUUYSCKUX YCTPOMCTBAX, HAXOIAIIUXCS IO

HaNpsHKEHUEM, HEMEIUICHHO OTKJIIOYHTE MCTOYHHK DIIEKTPOMUTAHUS U COOOIINTE
00 5TOM OpraHM3aTopy 3K3aMeHa.
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HHPUJIOXEHUE 4
IIpyMepHasi HHCTPYKIUA JJIS CHIENMATHCTA M0 MPOBEACHUI0 HHCTPYKTAXKA U 00ec-
neyeHuo Jadoparopubix pador OI'D no pusuke

3a 30 MuH 10 HAYAJIa IK3AMEHA

Crienmanuct Mo MpOBEICHUIO HHCTPYKTaXka U 00eCIedeHHIo J1abopaTOpHBIX padoT
OI'D mnmo ¢usuke mnpoBepsieT TOTOBHOCTh AayJUTOPHH K TMPOBEJACHHUIO DSK3aMEHA:
COOJIIOJIEHNE YCJIOBHM 0€30MacHOTO TpyJAa, HAIWYUE KOMIUIEKTOB OOOPYIOBaHUS H
MPABUWIBHOCTh 3aII0JIHEHUS maonuywl «Xapaxkmepucmuxa KOMNJ1eKmoe
0bopyooeanua».

B Hauyase 3Kk3ameHa

[Tocne mpoBeneHUs] OpraHU3aTOPOM MHCTPYKIHMHM O XOJI€ SK3aMeHa U 3alOoIHEHUS
HK3aMEHYEMbIMH PETHUCTPALIMOHHBIX YacTedl paboT (OJIaHKOB OTBETOB), CIHELHAIUCT
MPOBOJAUT UHCTPYKTAXK MO TEXHUKE 0€30MacCHOCTH.

HNHcTpykTak MMeeT 1EeNbl0 03HAKOMHUTH YYAaCTHHUKOB JK3aMeHa C TpeOOBaHUAMHU
NpaBUIBHOM OpraHu3allud M COJAEpX aHus paboyero MecTa IMpPU  BBINOJIHEHUH
HKCIIEPUMEHTAJILHOTO 3aJaHMs 9K3aMEHAIIMOHHON paboThl, ¢ 0€30MacHBIMH METOAaMH
paboThI ¥ TpaBUIIAMH TIOJIb30BAHUS 3AIIUTHBIMU CPEJACTBAMU, C BOBMOXXHBIMH OITACHBIMU
MOMEHTaMH M IIpaBWJIaMH IMOBEJICHUS INPU UX BO3HUKHOBECHHMH. WHCTPYKTaX JIOJDKEH
OBITh KPaTKHUM, COJEPKaTh YETKME U KOHKPETHBIC YKa3aHUS U B HEOOXOIUMBIX CITydasx
COTPOBOXKIATHCS TTOKA30M TMPABWIBHBIX W 0€30MAaCHBIX MPUEMOB BBITIOJIHCHHS PaOOTHI.
[IpumepHas mHCTpyKuMs npuseneHa B Ilpunoxennun 3. IIpoBeneHue WHCTpyKTaxka IO
npaBHIaM GE30IACHOCTH TPY/Ia JOJDKHO GBITh OTPAXKEHO B XKypHaIe .

[Tocne Bblmaum sk3ameHyeMbIM BapuaHTOB KM Cnenumanuct mo nmpoBEAEHUIO
MHCTPYKTaXa M O0O0ECHEeYeHHI0 Ja0OpaTOPHBIX padOT CTAaBUT Ha CTOJ KaXAOMY
YYaCTHUKY SK3aME€Ha WHAWBUIYaTbHBI KOMIUIEKT OOOpYJOBaHUS B COOTBETCTBUU C
3agaHuem ero Bapuanta KMIM.

Y4yacTHUKOB SK3aMEHa MPOCSAT BHECTHM HOMEp KOMIUIEKTa B pabory (OnaHk
OTBETOB).

- Bwi nonyuunu xomnaekm 060py0o6aHus 0ns GbINOJIHEHUS IKCNEPUMEHMATbHO2O0
3a0anus. Komniexm oboznauen yugpoti u 6ykeot.

3anuwume Ha b1anke omeemos:

«Hcnonvzyemces komnaekm Ne... »

Hanpumep: «Hcnonvzyemca komniaexm Ne5Cy

Crnenuanuct no ¢usuke codupaer [omomHutenbHbie O6JaHKH OTBETOB No2 ¢ mepedyHeM
000OpyJI0OBaHUSI W BHOCUT B HUX HEOOXOJHMMbIE U3MEHEHHUSI B COOTBETCTBUU C JAaHHBIMH
TaOMUIBl «XapaKTEepPUCTUKAa KOMILJIEKTOB 00OpyAOBaHUs» U mepenaeT OiaHku 2A opra-
HU3aTOpy dK3aMeHa. JlomoJiHuTeIbHbIe OJIAaHKU 0TBETOB Ne2 ¢ mepeyHeM 000pyao-
BaHMS 00y4alOUIUMCH He BO3BpAaIIalTcs!

' Vicnions3yeTest )KypHAI MHCTPYKTaXa 110 MpaBmiIaM 0e30MacHOCTH Tpyia KabuHeta (GU3UKH, B KOTOPOM
MPOBOJIUTCS SK3aMEH.
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B npouecce 3x3amena

Crneuuanuct no NpoBEIEHUIO HHCTPYKTaXka U 00eCIeYeHUI0 J1ab0paToOpHbIX padoT
CIIETUT 3a COOJIIOJIGHWEM O3K3aMEHYeMBbIMU MpaBHJI 0€30MacHOCTH Tpyna. B ciydae
HapyIIEHUs JK3aMEHYeMbIM TIpaBWJI  0O€30MacHOr0 TpyJda TMPU  BBHIMOJTHEHUU
OKCIIEPUMEHTAIBLHOTO 3aJlaHUsl CICIHMATUCT JeNaeT COOTBETCTBYIOIINME 3aMEYaHHsI
YYaCTHUKY 2K3aMeHa.
Ilocsie okoHUYAHMS IK3aMeHa

Crienuanuct Mo MPOBEACHUIO HHCTPYKTaXka U 00€CIIeYeHUIO TabopaTopHBIX padoT
CJICHUT 3a TeM, 4TOObI B KOHBEPT ¢ paboTamu (OJlaHKaMU OTBETOB) TAKXKE COJEpXKal U
Jlononnumenshole 6nanku omeemog Ne2 ¢ ykazaHueM HU3MEHEHHH B XapaKTEPHUCTHUKAX
o0opy10BaHUS.

[Tocne mpoBemeHus 5K3aME€HA CHEIUAIKCT MO TPOBEICHUIO HWHCTPYKTAXKA H
o0ecreyeHuto 1ab0paTOPHBIX paboT yOUPaAET CO CTOIOB KOMILIEKTHI 000Dy 10BaHHUS.
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IIpuioxenue 5
®opma J[0NOJHUTEIBHOT0 0JIAHKA 0TBETOB No2
JJIsl BHECEHMsI I3MEHEHNH B XapaKTEPUCTUKH 000Py10BaAHMSI

._] rOCYOAPCTBEHHAS WTOrOBAS ATTECTALMSA L.
MO OBPASOBATENBHBIM MNPOMPAMMAM OCHOBHOMO OBIWENO OBPA3OBAHWS - 2016
|~ Bonomwsrensmesss ==~
6naHk oTBeTtoB N22
Pervon  Kop npegmera Ha3seaHwe npeameta Homep sapuarita

=
@ 0 3 M3 UMKA E.

MepenuwKTe 3HaYeHUA NoNen “pervoH”, “koa npegmeTa’, “HazeaHue npeameTa’, “HoMep eapuanTa’

“Homep KWMM" 3 Bnaxka oteetos Noi,

OTBeYan Ha 3a0aHUA © PAIBEPHYTEIM OTBETOM, NULIKTE aKKYPATHO W paabopumneo, coBniogan pasMeTKy CTPaHWLL!.
He zabyaete ykaszate HOMEp 3a0aHuA, Ha koTopoe Bel oTeevaete,

Yenosua 3d08HWA NEPENNUCEIBATE HE HYHHO.

Homep KMM

LU PGS (aHein Gnadk menons308aTs TONLKO NOCNE 38N0NHEHWA OCHOBHOM Gnaxka oteetos Ne 2, 3anonHaTs renssoi py«KDN HEPHEIMK YEPHIUNEMM,

Komnnexr Net Komnnext Ne2

Becbr: [ peuakkbe [ snexrpoHHbie OvHamomeTp:

MeHaypka: npenen M3mepeHna H C= H
npenen MamepeHun Mn C = Mn Uunuugp Ne1 V= cm? m = r
LnnuHap Ne1 V= cM® m = r UnnuHap Ne2 V= cM® m= r
UnnuHap Ne2 W = om® m = r

Ne3 Komi Ned

AvHamomeTp: OuHamomeTp:
npenen MamepeHun H Cc= H npegen M3MepeHun H Cc= H
HecTKOCTb NPYKUHBLI Him Macca kapeTkm (Bpycka) r
Ipy3bl Maccoi no r Ipy3bl Maccon no r

KoadyhuuMeHT TpeHWA HanpaenAlowen

Komnnexr Ne5 Komnnekt Ne6
WICTOuHMK TOKa B Tnnaa:
AmnepmerTp: dokycHoe paccTOAHWE NMUH3bI MM
npeaen MamepeHnn A Cc= A
npeaen MamepeHnn A Cc= A
(ans geyxnpegensHora)
BonstmeTp:
npenen aMepeHun B Cc= B
npenen aMepeHun B Cc= B
{ana asyxnpegensHoro)
Peocrar:
ConpoTuenenwe peoctata R = Om
PeaucTtoper:
ConpoTuenexue pesvcTopa Ry = Om
ConpoTueneHue pesuctopa Ry = Om
Ne7 Ne8
Wapwk Ha noaeece: OuHamomeTp:
[AnuHa HWTK nogeeca wapuka I npegen wamepenna __ H C=____H
py3bl Maccoi no r

Ha 3x3ameHe Mcnonb3oBanca KoMNNexT OGODYHOBaHHFI (OTMeTI"lTb H)DKHOG)

[ L-mukpo [ rvA-nabopatopum ] Apyroe

. . Mpu HegoCTaTke MecTa ANA OTBETA UCNONb3yATe 0BOPOTHYD CTOPOHY BnaHka. .
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