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I'ocynapcTBeHHast HNTOrOBas ATTeCTAlUsI N0 00Pa30BATEJbLHBIM
MPOorpaMMamM OCHOBHOI0 0011ero oopazoBanusi B popme
OCHOBHOT0 IOCYyAapCTBEHHOr0 3k3ameHa (OI'J)

Cnenudpuxauns
KOHTPOJIbHBIX U3MEPUTENIbHBIX MaTepUaIoB
1u1st ipoBenieHust B 2024 roxy
OCHOBHOT'0 T'OCYJIApPCTBEHHOTO YK3aMeHa
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Cnennduxanust
KOHTPOJIbHBIX U3MEPUTECJIbHBIX MATEPHUAJIOB 1JI51 IPOBECACHUSA
B 2024 roxy 0CHOBHOI'O TOCY1apCTBEHHOI0 IK3aMeHa
no ®PU3BUKE

1. Ha3zHayeHUe KOHTPOJIbHBIX U3MepHTeIbHBIX MaTepuasios (KUM) OI'D
OcHOBHOIT TocynapcTBeHHBIH dk3ameH (OI'D) mpencrtaBiser coboit dopmy
rocy/lapCTBEHHOH MTOroBOH aTTecTalliM, NMPOBOAUMOI B IENAX ONpeAeneHHs
COOTBETCTBHUS pe3ynbTaToB OCBOCHHS 00yJaroIIMHUCS OCHOBHBIX
00pa3oBaTeNbHBIX MPOTPaMM OCHOBHOTO 00mero oOpa3oBaHus TpeOOBaHUSIM
(enepaTbHOrO TOCYIaPCTBEHHOTO 00pa3oBaTeNBFHOTO cTaHxapTa. it yka3saHHBIX
Leneld  HCMOJB3YIOTCS  KOHTPOJbHBIE H3MepHuTenabHble  MaTepuansl (KHUM),
MPECTABIISAIONINE COO0M KOMIUIEKCHI 3aIaHUi CTaHIapTU3UPOBAHHOU (YOPMBI.
OI'D npoBoxutcs B coorBeTcTBUU ¢ DepepanbHbIM 3aKOHOM OT 29.12.2012
Ne 273-03 «O6 oOpazoBanuu B Poccuiickoit  ®Denepauun» u Ilopsaxom
NpOBEIEHHUsI TOCYIAPCTBEHHOI MTOTOBOM aTTecTalluM Mo 00pa3oBaTeNbHBIM
IporpaMMaM OCHOBHOTO OOIIET0 O00pa3oBaHUS, YTBEPXKAEHHBIM IIPHKA30M
Munnpocsenienus: Poccun u Pocobpranzopa ot 04.04.2023 Ne 232/551.

2. JlokyMeHTBI, onpefensiomue cogep:xkanue KM OI'D

Conepxanne KM OI'D  ompenensercs Ha OCHOBE (helepabHOTO
TOCYapCTBEHHOTO 00pa30BaTEIBHOTO CTAHAAPTa OCHOBHOTO 00IIero o0pa3oBaHus
(nanee — ®I'OC):

1) mpuka3  MwuHHECTepcTBa  mpocBemeHuss  Poccuiickoit  Deneparnm
or 31.05.2021 Ne 287 «O0 yTBepskAEHHM (heaepanbHOTO TOCYAapCTBEHHOTO
00pa30BaTeFHOTO CTAH[apTa OCHOBHOTO 00IIEro 00pa3oBaHUM»;

2) mpuka3z MuHHCTEpCTBa 00pa3oBaHusi U Hayku Poccuiickoii deneparuu
ot 17.12.2010 Ne 1897 (c m3menenusmu 2014-2022 rr.).

Jeranu3upoBaHHEIE TpeOOBaHMSA K pe3yabTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1Iero 00pa3oBaHus, MPOBEPsIEMbIE Ha
ocHope ®I'OC 2021 r., ABIAIOTCS TPEEMCTBEHHBIMH TI0  OTHOIIEHUIO
k TpedoBarmsM ®I'OC 2010 T.

IIpu paspabotke KMM OI'D yuuTbiBaeTcs conepxanue (eaepaabHO
o0pa3oBaTeiIbHONH TPOrpaMMBI  OCHOBHOTO 00miero oOpaszoBaHus (IpuKa3s
MunnctepctBa mpocsenienus Poccuiickoit @eneparnuu ot 18.05.2023 Ne 370 «O6
YIBepXKICHUH (enepaabHOl 00pa3oBaTeIbHON IPOrpaMMBI OCHOBHOTO OOIIETO
00pa3oBaHUs»).

3. IHoaxoas! k 0TGOPY coaepxxaHusd, pa3padorke crpykrypsl KUM OI'D
Brmouénnsle B KHMM  EI'D  3agaHus  BBUIBIAIOT — JOCTH)KEHHUE

METanpeMETHbIX U TPEAMETHBIX  Pe3yJbTaToB  OCBOEHHMS  OCHOBHOM

o0pa3oBaTenbHON MPOrpaMMBI CpeiHero o0Imero oopazoBanus. [Ipu BEITOTHEHUH
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3aJaHAH, TOMHMO TPEJMETHBIX 3HaHWH, yMEHW, HaBBHIKOB H CIOCOOOB
MO3HABATEIBHON JEATeIbHOCTH, BOCTPEOOBAHBI Takke YHHBEpPCAIbHBIC ydeOHBIC
MO3HABaTeIbHbIE, KOMMYHHUKATHBHBIE M PETYIATUBHBIC (CaMOOPraHM3aLUs
U CAMOKOHTPOJIb) ICHCTBHS.

B KUM npexacraBieHbl 3aJaHMs, IPOBEPSIOLINE CIEAYIOIIUE TIPYIIIbI
IPEAMETHBIX Pe3yJIbTaTOB:

— OCBOCHHEC TOHSATHHHOTO ammapara Kypca (HU3UKH OCHOBHOHM IIKOJIBI

Y YMEHHE MPHUMEHSTh M3Y4YECHHBIE MOHSATHS, MOAETH, BEITHYUHBI U 3aKOHBI

JUIS aHATTHM3a (PU3NYECKUX SBJICHUI U IIPOIIECCOB;

— OBJAJCHUE METOJOJOTMYECKUMH YMEHUSMH (IIPOBOAUTH HU3MEPEHMS,

HCCIICIOBAHUS U CTaBUTH OIIBITHI);

— TOHWMAaHHWE IPUHIUIIOB ACHCTBHS TEXHMYECKUX YCTPOHUCTB;

— yMeHue paboTHl ¢ TeKCTaMHU (PU3MYECKOTO CONICPIKAHNS;

— yMEeHHe pelaTh pacuéTHbIe 3aJayll U NPUMEHATh MOJIyYeHHbIE 3HAHUS AJIS
00BsicHeHHS (PU3MYECKUX SBJICHUN U MPOLIECCOB.

I'pynma m3 14 3amanuii 0a30BOrO M IMOBHIIIEHHOTO YPOBHEH CIIOXKHOCTH
HPOBEPSCT OCBOCHHUE IMOHATHIHOTO aImapaTta Kypca ¢u3uku. Kito4eBsIMH B 3TOM
Onmoke SBIAIOTCS 3aJaHUsl Ha pAaclo3HaBaHME (U3MYECKUX SBJICHUH Kak
B CUTyalMsX >XM3HEHHOTO XapakTepa, TaK M Ha OCHOBE OIMCAHHSA OIIBITOB,
JEMOHCTPUPYIOIIUX IIPOTEKAHUE pa3InyHbIX sBieHud. Kpome Toro, 3aech
IIPOBEPSIOTCS NIPOCTHIE YMEHHUSI — PACHO3HABaHUS (PU3NYECKUX MOHITUH, BETUUUH
u ¢opmyn, u Oonee CIOKHBIE yMEHHS — aHaJlH3a pPas3IMYHBIX IPOIECCOB
C HCTIONb30BaHUEM (POPMYII B 3aKOHOB.

I'pynna w3 Tpéx 3amaHuii IpoBepsieT OBIAJCHUE METOJ0IOTHYECKUMU
YMEHUSIMH. 37ech IpelylaraloTcs Kak TEOpeTHYEeCKHe 3aJaHus Ha CHITHE
MOKAa3aHUI M3MEPHUTENbHBIX TPUOOPOB M aHANU3 pe3yJbTaTOB ONBITOB MO WX
OIMCaHMIO, TAK M 3KCHEPUMCHTAIBHOE 3aJaHHe Ha PEATbHOM O0OpYHOBaHHH Ha
IPOBEJCHHE KOCBEHHBIX M3MEPEHUM MM  MCCIEJOBaHME 3aBUCHMMOCTEH
(hU3HYECKUX BEITMYHUH.

B xaxpapll BapuaHT BKIIOYEHO 3aJaHME, NPOBEPSIOIIEE IIOHMMAaHHE
IpUHIMIA JeHCTBUS pa3IM4YHbIX TEXHHYECKUX YCTPOMCTB WIM 3HAHME BKJaja
yu€HBIX B pa3BuTHe (U3MKHU, M JBa 3aJaHus], OLEHUBAIOIINX paboTy C TEKCTaMu
¢uzngeckoro conepxkaHus. [Ipu 3TOM MPOBEPSAIOTCS YMEHHUS HHTEPIpPETaluu
TEeKCTOBOM WH(popMarmmu ¥ e€ WCHONb30BaHWA NPH pemIeHHH ydeOHO-
MpakTHYeCKUX 3anad. Pabora ¢ wuHpopMmanueir Quznueckoro coaepxaHus
MIPOBEPSIETCS] U OMOCPEIOBAHHO Yepe3 UCIOIB30BaHUE B TEKCTaX 3aJaHUM APYTHX
OJIOKOB Pa3NMYHBIX CHOCOOOB MpPEACTaBICHUS WH(POPMAIMH: TEKCTa, TPaduKoB,
Ta0NuUII, CXeM, PUCYHKOB.

bnok u3 mATH 3aaHUM MOCBSILEH OLIEHKE YMEHMs pellaTh KauyeCTBEHHBIE
U pacu€THbIC 33141 10 (U3UKE. 3AeCh MPEATararoTCsl HECIOKHbIE KaueCTBEHHbBIE
BOIIPOCHI, CKOHCTPYHpOBAaHHbIE Ha 0a3e y4eOHON CHTyal[uM WM KOHTEKCTa
(CKU3HEHHON CHUTyalliM», a Talkoke pacu€THbIE 3a7ayl MOBBIIIEHHOIO U BBICOKOTO
YPOBHE# CIIOKHOCTH 1O TPEM OCHOBHBIM pazjiesiaM Kypca ¢pu3uku. J[Be pacuérHbie
3a7ayll UMEI0T KOMOMHUPOBAHHBIN XapakTep U TpeOyIOT MCIOIb30BaHHUS 3aKOHOB
1 (hopMyIT M3 IBYX pasHBIX TEM MITH Pa3elioB Kypca.
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ConepxaHue 3alaHUI OXBAaTHIBAET BCE Pa3fleNbl Kypca (M3HKH OCHOBHOM
IIKOJIBI, TIPH 3TOM OTOOpP COEpPIKATEIBHBIX JIEMEHTOB OCYIIECTBIIACTCS C yIETOM
UX 3HAUUMOCTH B 00111€00pa30BaTeIbHOM MOATOTOBKE HK3aMEHYEMBIX.

B pabory BKiIrOYeHBl 3amaHUsl TPEX YpPOBHEH CIIOKHOCTH: 0a30BOTO,
TOBBIMICHHOTO U BEICOKOTO.

3amanusi 0a30BOro ypOBHS pa3pabaThIBAOTCS JJISl OLIGHKHU OBJIAJCHHS
Haubojee BaKHBIMH MPEAMETHBIMU pe3yJbTaTaMH M KOHCTPYHPYIOTCS Ha
HanboJee 3HAaUUMBIX dJIEeMEHTax cojep:kanus. Mcmons3oBanue B paboTe 3agaHuit
MOBBIIICHHOTO ¥ BBICOKOTO YPOBHEH CIOXHOCTH IIO3BOJIICT OLICHHTH CTEHCHB
MOJATOTOBJICHHOCTH 3K3aMEHYEMOI'o K IIPOJOJDKEHHIO OO0ydeHHMs B KJaccax
¢ yIIyONEHHBIM H3yYeHHEM (DU3HKH.

JlnqHOCTHBIE  pe3ydbTaThl ~ OCBOGHHS  OCHOBHOM  00pa30BaTeNbHOM
nporpaMmbl obydaronmmucs (Ha ocHoBe @I'OC 2021 r.) 0Tpa)aroT TOTOBHOCTH
00y4arommxcst  pyKOBOJACTBOBATHCS ~ CHCTEMOM  MO3UTHUBHBIX  LIEHHOCTHBIX
OpPHEHTAllMH U pPAaCIIUpEHHE ONbITa NESITENIbHOCTH Ha €€ OCHOBE W B Ipolecce
peanmm3annyl  OCHOBHBIX  HANpPABICHUH  BOCIHUTATENBHOH  JEATEIBHOCTH.
CopnepxkaHue W pe3yNbTaThl BBITONHEHHs 3amaHuil OI'D cBs3aHBI B TOM 4YHCIIE
C JOCTHXKEHUEM JIMYHOCTHBIX Pe3yJbTaTOB OCBOCHHUs OCHOBHOW 00pa3oBaTeNbHOM
nporpammbl 1o @I'OC 2021 r. B yacTH (U3NUECKOTO (OCO3HAHUE TOCIEACTBUI
U HeTIPUATHE BpPEIHBIX NPHUBBYEK M HHBIX (OpM Bpema A (HU3MIECKOro
U ICUXUYECKOTO 3I0POBbS U Jp.), TPYLOBOIO (MHTEpEC K IPAKTUYECKOMY
u3ydeHuo npodeccuid M TpyAa pazIMYHOTO poOJa, B TOM 4YHCIE Ha OCHOBE
OpUMEHEHHNS M3y4aeMoro TIPEAMETHOTO 3HaHWSA W Jp.), OSKOJIOTHYECKOTO
(opueHTanVs Ha MPUMEHEHNE 3HAHWH M3 CONMAIBHBIX M €CTECTBEHHBIX HAyK JUIS
pewieHust 3agady B 00JAcTH OKpY’KaloLled cpenbl, IUIAHUPOBAHUS IOCTYIKOB
W OIICHKH WX BO3MOXKHBIX TOCIEACTBUM Ui OKpyXawoomed cpenbl W JIp.)
BOCIHTAHUA, a TakkKe MPUHATHA [CHHOCTH HAyYHOTO IO3HAHUS (OpHEHTAaIHs
B ICATCIIFHOCTH HAa  COBPEMCHHYIO  CHCTEMY HAyYHBIX  IPEACTaBICHHA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOABI U OOIIEecTBa,
B3aMMOCBS3X YeIOBEKa C MPUPOJHON M COMUANBHOHN cpenoi u np.). IloxpobHas
UH(MOPMAU O JIMYHOCTHBIX PE3yJbTaTax OCBOCHHS OCHOBHOW 00pa3oBaTENBHON
nporpammsbl 10 PI'OC 2010 1. 1 IpeeMCTBEHHBIX JETATM3UPOBAHHBIX TPEOOBAHMSIX
K JU4YHOCTHBIM pesyinpTaraM Bo @OI'OC 2021 r. npusBeneHa B pazzene 3
Koau(UKaTopa.

OOBCKTUBHOCTD NPOBEPKH BBHIMOJIHCHUS 33/IaHUI C Pa3sBEPHYTHIM OTBETOM
o0ecrieunBaeTcss  €OUHBIMH  KPUTEPHUSMH  OLIEHMBAHUS, YYacTHEM  JBYX
HE3aBHCHUMBIX OKCIIEPTOB, OIICHUBAIOIINX OAHY paboTy, BO3MOXKHOCTBHIO
Ha3HAYCHMS TPETHETo KCIIEPTA M HATHINEM HPOIIE Iy PhI alleJUISIHH.

4. Cs3b 3xk3amMeHanuoHHoi Mmoaenan OI'3 ¢ KUM EI'D
Ox3amenanmonnsle Moaenn OI'D m EI'D mo ¢usmke crposTes ucxons u3
€MHOIN KOHLICTIIIUN OLUEHKH y4eOHBIX JOCTH)KEHUH IK3aMEHYEMBIX MO Y4eOHOMY
npeamery «®@usmkay. EauHple mogxoapl 00eCneuMBalOTCS TPEKIE BCETO
MpOBEpKOH Bcex (OPMUPYEMBIX B paMKax IMPENoJaBaHUs IMpeaMeTa BHUJIOB
nesitenbHoCTH. [Ipu 3TOM MCTIONB3YIOTCS CXOHBIE MOJENH 3aJaHUN IS OLUEHKU
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c(OPMHUPOBAHHOCTH OJMHAKOBBIX BHJOB JesrenbHOCTH. [Ipu orbGope Mmoneneit
3aJJaHAi YYUTBHIBAIOTCS PA3lINuvs B YPOBHIX (POPMHUPOBAHUS OTICIHHBIX YMEHHN
B paMKax KypcoB (pM3MKH OCHOBHOM U CPEIHEH IIKOJIBI.

MoO>KHO OTMETHUTH [IBa 3HAYMMBIX OTJIMYHUS dK3aMeHanuoHHoU momenu OI'D
or KM EID. Tak, TeXHOIOTHYECKHE OCOOCHHOCTH TmpoBeneHus EI'D
HE MMO3BOJIIIOT ~ 00ECTMEYUTh  MOJHOIEHHBIH  KOHTPOJIb  CHOPMUPOBAHHOCTH
SKCHEPUMEHTANbHbIX YMEHMH, M OSTOT BHUI JACATEIBHOCTH MpPOBEpSeTCs
onocpenosanHo. IIposenenne OI'D He CONEPKUT TAKUX OrpaHUYEHUIl, IO3TOMY
B pa0OTy BBEICHO OJKCIIEPHUMEHTAIBHOE 3aJaHue, BBHIONHIEMOE Ha pPeabHOM
obopynoBanuu. Kpome Toro, B sk3ameHarnionHoi monenu OI'D Goiee mMpoOKO
MpeICTaBJIeH OJIOK 3aJaHui JUIS MPOBEPKH MPUEMOB pabOThI C Pa3HOOOPA3HOM
uH(DopMaImeil GIU3HIeCKOro CoaepKaHus.

5. XapakTepucTHka cCTPyKTYyphI U coaep:;kanusas KM OI'D

Kaxaplii BapraHT SK3aMEHAIIMOHHON paOOThI BKJIFOUACT B ce0s 25 3a1aHui,
pasnuyaromuxcs (QOpMOi M ypOBHEM CIOKHOCTH. B paboTe HCIONB3yrOTCS
3aJlaHus C KPATKUM OTBETOM M Pa3BEPHYTHIM OTBETOM.

B 3amanusax 3 u 15 HeoOXoauMMO BBIOpATh OJHO BEPHOE YTBEPIKICHHUE U3
YeTBIPEX MPEATIOKEHHBIX U 3alucaTh OTBET B BUAE oaHoM 1udpsl. K 3amanusam 5—-10
HEOOXOJJMMO TIPUBECTH OTBET B BHUJE IIEJIOr0 YHCJIA MM KOHEYHOH JCCATHIHOM
npobu. 3amanus 1, 2, 11, 12 u 18 — 3agaHus Ha COOTBETCTBHE, B KOTOPBIX
HEOOXOMMO YCTAaHOBUTH COOTBETCTBHE MEXIY ABYMs TPYyNIaMu OOBEKTOB HIIH
MPOIIECCOB Ha OCHOBAHWU BBISABICHHBIX ~TPUYNHHO-CIECJCTBEHHBIX CBS3CH.
B 3aganusx 13, 14, 16 u 19 Ha MHOXXECTBEHHBIH BBIOOp HY)KHO BBHIOpAaTh JBa
BEPHBIX YTBEPXKIEHHUS M3 IMATH INPeUIOKEHHbIX. B 3amanun 4 HeoOXxoaumo
JIOTIOJTHATh TEKCT CIIOBaMH (CIOBOCOYETAHHSAMH) W3 MPEUIOKEHHOTO CIHCKA.
B 3agannsx ¢ pa3BépHyThiM oTBeTOM (17, 20-25) HeoOXOAMMO NpEICTaBHTH
pelleHue 3a/1a4l Wik JaTh OTBET B BHUJE OOBSCHEHHs C OMOpPOl Ha U3ydeHHbIS
SIBIICHUS WM 3aKOHBL. B Tabnuiue 1 nmpuBeaeHo pacrpeneicHue 3alaHuil B pabore
€ y4€TOM MX THUIIOB.
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6. Pacnipenenenue 3apannii KUM OI'D no copep:kaHuIo, MpoBepsieMbIM
pe3yJIbTATaM O0CBOEHHS OCHOBHOI1 00pa30BaTe/ibHOI IPOrpaMMbl OCHOBHOI'O
001ero oopazoBaHus
B paboTe KOHTPOIHMPYIOTCS OSIEMEHTHl COAEPXKAHHWSA U3 CIIEAYIOMUX
pa3nmenoB (TeM) Kypca (GU3MKH: MEXaHWYECKUE SIBICHMS, TCIUIOBBIC SIBIICHUS,
9JIEKTPOMArHUTHBIE SIBJICHUS U KBaHTOBbIE siBNeHUs. OOIIee KOINYeCTBO 3alaHuN
B paboTe MO KaXIOMY M3 Ppa3eiioB NPHOJU3UTEIHHO MPOMOPIHOHATILHO €ro
COEPXKATEIFHOMY HAIlOJHEHHIO U yueOHOMY BpEeMEHH, OTBOANMOMY Ha M3ydeHHe
JTAaHHOTO pa3zfiesia B IIKOJBHOM Kypce ¢u3uku. B Tabnuue 2 naHo pacnpeneneHue
3alaHui 0 pa3jaesnam.
Tabauya 2
Pacnpeodenenue 3a0anuti
710 OCHOBHBIM COOEPICAMENbHBIM pazdenam (memam) Kypca gusuxu

Paznen kypca GU3HKH, BKITIOUEHHBINA KonuuectBo 3aanuit
B paboTy Bces pabota
MexaHHuecKHe SIBICHUS 9-14
TenoBble SIBICHUS 4-10
ONeKTpOMarHUTHEIE SBJICHUS 7-14
KBaHTOBBIC sIBIICHUS 14
Hroro 25

Tabruya 1
Tunvl 3a0anuil, UCNOTL3YIOWUXCA 8 pabome
ITporeHT MakCUMaIbHOTO
Ko MaKcn-“ TIEpBUYHOTO Oana
. MaJIbHbIH 3a 3aJaHus JaHHOT'O THIIA
Tums! 3ananuit 4ECTBO
- nepB- OT MAaKCHMAaJIBHOTO
HBII Oamt TIEPBUYHOTO Oana 3a BCo
pabory, paBHoro 45
C KpaTKuM OTBETOM B BHJE OJHOH 2 2 5
udpser
C KpaTKHM OTBETOM B BHJE YHCIIa 6 6 13
C KkpaTKuM OTBETOM B BHJE Habopa 10 19 42
u¢p (Ha COOTBETCTBUE U MHOXECT-
BEHHBIH BBIOOD)
C pa3BEpHYTHIM OTBETOM 7 18 40
Hroro 25 45 100
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Kaxnplii BapuaHT COAEP>KUT ISTh TIPYNN 3aJaHUM, HANpaBICHHBIX Ha
MPOBEPKY PA3IMYHBIX OJIOKOB YMEHHWH, (OpPMHPYEMBIX HpH H3yYeHHH Kypca
¢msukn. B Tabnmme 3 mpuBeneHO paclpeieNneHHMe 3amaHuid 1Mo Oyokam
MPOBEPSEMBIX YMEHUH.

Tabnuya 3
Pacnpeoenenue 3a0anuii no 610kam npogepsiemvix yMeHul
Iposepsiemble ymeHus Konngectso
3aJaHHI
Brnanenue HOHATUITHBIM ammapaToM Kypca (pU3WKH: pacrio3HaBaHHE sIBIIC- 14

HUH, BBIYHCICHHE 3HAUCHUS BEMYUH, UCIIOIH30BAHHE 3aKOHOB U (POPMYIT
JUIS aHANIN3a SIBJICHUH U NIPOILIeCCOB

Merononoruueckue yMeHus (IpoBeCHNE U3MEPEHHUI U OIBITOB) 3

INornmaHWe MPUHIMNOB ACHCTBHSA TEXHUYECKUX YCTPOMCTB, BKJIaga y4dé- 1

HBIX B Pa3BUTUH HAYKU

Pa6ota ¢ TeKCTOM (pU3HUECKOTO COAepKaHHs 2

Pemenne pacuéTHBIX ¥ Ka4YECTBEHHBIX 337134 5
Htoro 25

DKcrepuMeHTaNIbHOE 3aanue 17 mpoBepsier:

1) ymenue npogooums KoceeHHvle UMEPEHUs QUIUYECKUX —BeTUUUH:
IUIOTHOCTH BEILECTBA; CHUJbI Apxumena; Kod(hGUIHMEHTa TPEHUS CKOJIbXKEHUS,
JKECTKOCTU TIPYKMHBI; MOMEHTAa CHJIbI, ACHCTBYIOIIETO HA phIYar; pabOThl CHIIBI
YOPYTOCTH TPH MOABEME Tpy3a C MOMOILIBIO MOJBIKHOTO WM HEMOJBHKHOTO
Osoka; paOOThl CHJIBI TPCHHS; ONTHYECKOW CHJIBI M (POKYCHOTO PACCTOSHUS

© 2024 depepanbHas ciayx0a 1Mo Haa30py B chepe 00pa30BaHUs U HAYKH




Cneruduxamus KM OI'D 2024 . OU3UKA, 9 knacc. 7/22

COOMpArOIIe JIMH3BL, JJIEKTPUYECKOTO COMPOTUBICHHUS PE3UCTOpa; pPadOTHI
Y MOIITHOCTH TOKa;

2) ymeHUs npeocmasiimeb IKCNEPUMEHMATbHbIE De3VIbmamvl 6 6ude
mabauy, epagurkos U CXeMAMUYECKUX PUCYHKO8 U Oeiamb 6bl800bl Hd
OCHOBGHUU NONYYEHHbIX DKCHEPUMEHMANbHBIX OAHHLIX: O 3aBUCHMOCTH CHIIBI
YOPYTOCTH, BO3HUKAIOIIEH B MpPYXUHE, OT CTENEHH IeGOpMaIiu MPYKUHbI;
0 3aBHCHUMOCTH CHJIBI TPEHHSI CKOJIBKCHHUS OT CHJIBI HOPMAJIBHOTO JABICHUS U OT
pO/ia MOBEPXHOCTH; O 3aBUCHMOCTHU apXUMEJOBOM CHJIBI OT 00bEMa MOrPyKEHHON
YacTH Tella; O 3aBUCHMOCTH CWJIBI TOKa, BO3HHKAIONIEW B MPOBOJHUKE, OT
HaNpsDKEHHUsT Ha KOHIAX IIPOBOJHHKA; O CBOMCTBaX HM300paKCHUs, IOIYYCHHOTO
C TIOMOIIBIO0 COOMPAIOIICH JTHH3BI.

7. Pacnipenenenue 3agannii KUM OI'D no ypoBHSIM CJI0KHOCTH

B pabote mpencraBneHbl 3aaHus Pa3HBIX YPOBHEH CI0XKHOCTH: 06a30BOrO,
TIOBBIIIEHHOTO M BBICOKOTO. B Tabmnmie 4 mpencraBieHo pacnpeaeneHue 3aganuit
10 YPOBHSIM CJIO’KHOCTH.

Tabruya 4
Pacnpedenenue 3adanuii no ypogHIM CLONCHOCHU
Makcu- [MporeHT MaKCUMAaIbHOTO MIEPBUYHOTO OayTa
YpoBeHb Konu- o
MaJIbHBIH 3a 3a1aHus JaHHOTO YPOBHSI CIIOKHOCTH
CJIOXKHOCTH YEeCTBO .
N, . MIePBUYHBIH 0T MAaKCHMAJIBHOTO TIEPBHYHOTO Oaiia 3a BCO
3aaHU# 3aMaHuit
Oawt pabory, paBHoro 45
Ba3oBebrit 15 21 47
TToBbIICHHBII 7 15 33
Bricokuii 3 9 20
Hroro 25 45 100

8. IIpomo/LKUTENTbHOCTH IK3aMeHa
Ha BeinosnHeHue 9k3aMeHalMOHHOM paboThl peaocTasisiercs 180 MUHYT.

9. lono/THHTEJIbHBIE MaTepHAJIbI H 060pYyI0BaHHE

IlepeyeHp MOMONHUTEIBHBIX MAaTEPHAIOB M 000PYJOBaHHUS, UCIONB30BaHHE
KOTOpBIX paspemreHo Ha OI'D, yTBep)kmaeTcss NPHKa3oM MHUHIPOCBELICHHS
Poccuu n PocobpHanzopa.

VYuacTHHKaM 5K3aMeHa pas3pelIaeTcs MONb30BaThCs HEPOrpaMMHPYEMbBIM
KIBKYJIATOPOM ([UI1 KaXJOr0 YYEHHKa) C BO3MOXKHOCTBIO BBIYHCICHHS
TPUrOHOMETpUYeCKUX (YHKIUMHE (cos, sin, tg) W nuHEHKo#. [ BBHIMONHEHUS
SKCTIEPUMEHTANBHBIX 3aJaHUH HCTIONB3YIOTCS HAOOPHI 000pYHOBAaHHSA (TIOIHBIH
nepedeHb MaTepHasIoB U 000pyHoBaHHA IpHBeAEH B [IpuiokeHn 2).

10. CucreMa oneHMBaHUS BHITOJIHEHHUS OTACJIbLHBIX 3aJaHUI
W IK3aMeHAMOHHOi paGoThl B eJIOM

[IpaBunbHOE BBITIOTHEHHE KaXXI0T0 U3 3anaHuii 2, 3, 5-10, 15 onenuBaercs
1 Gamtom. 3amaHue CUNTAETCS BBITIOJHEHHBIM BEPHO, €CIIM OTBET 3alMcaH B TOM
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(dhopme, KoTopast yka3zaHa B WHCTPYKUHUH IO BBIOJHEHHUIO 33JaHUS, U TIOJHOCTHIO
COBIIQ/IaCT C 3TAIOHOM OTBETA.

IIpaBwibHOE BBIMOJIHEHWE Kaxaoro w3 3amanmid 1, 4, 11, 12, 18
oneHuBaeTcs 2 GayuiaMu. 3aJaHue CUUTAETCS BBIIOJIHEHHBIM BEPHO, €CIH OTBET
3ammcaH B TOH Gopme, KoTopasi ykazaHa B HHCTPYKIIMH 110 BBITIOHEHHIO 3aJIaHHUS,
Y MOJHOCTBIO COBMANACT C ATAJTOHOM OTBETA: KaXIbIii CHMBOJ B OTBETE CTOUT Ha
CBOEM MecTe, JIMIIHME CUMBOJBI B OTBETE€ OTCYTCTBYIOT. BrictaBmsercs 1 Oa,
ecnu Ha J000i OMHOM MO3MLIMU OTBETa 3allMCaH HE TOT CHUMBOJ, KOTOPBIH
MpEICTaBIICH B ATAJOHE OTBETa. Bo Bcex Mpyrux cirydasx BeicTaBisercs 0 6ayuios.

IIpaBuiibHOE BBITTOJIHEHHE Kax10T0 U3 3aaanuii 13, 14, 16, 19 ouenuBaercs
2 Gamnamu. 3aiaHUe CUNTAETCS BHIMOJHEHHBIM BEPHO, €CIIM OTBET 3alKCaH B TOM
(dopme, xoTopas yka3aHa B WHCTPYKIHH TIO BBITIONHEHHIO 3aJaHUS, KaKIbId
CHUMBOJI TIPUCYTCTBYET B OTBETE, B OTBETC OTCYTCTBYIOT JIMIIHUE CHUMBOJIBI.
Tlopsimok 3amucu CUMBOJIOB B OTBETE 3HAaueHMs He umeeT. BrictaBisercs 1 Gam,
€CII TOJIBKO OJIMH M3 CHMBOJIOB, YKA3aHHBIX B OTBETE, HE COOTBETCTBYET ITAIOHY
WA TOJBKO OJHWH CHUMBOJI OTCYTCTBYET; BO BCEX NPYTHX CIy4YasX BBICTABISIETCS
0 6amnoB.

Ecnu xonmmuecTBO CMMBOJIOB B OTBETE OOJbliIe TpeOyeMOro, BBHICTABISIETCS
0 GayutoB BHE 3aBHCUMOCTH OT TOTO, OBUIM JIM YKa3aHbl BCe HEOOXOAUMBIE
CHUMBOJIBL.

BoeinonHenue 3amanuii ¢ pa3BEpHYThIM OoTBeTOM 17, 20-25 olleHHMBaeTcs
JIBYMS DKCIIEPTAaMH C YYETOM MPaBHIBLHOCTU M MOJHOTHI OTBeTa. MaKCHMabHBINH
NEpPBUYHBIN OaJlT 3a BBIIOJIHEHNE 3afaHuil ¢ pa3BEPHYTHIM oTBeToM 20, 21 1 22
cocTaBiseT 2 Oaia, 3a BeIIOJHeHHe 3amaHuii 17, 23-25 cocrasiser 3 Oaiia.
K kaxaoMy 3afaHuI0O HPUBOIUTCSA IMOAPOOHAs HHCTPYKLMS A SKCIEPTOB,
B KOTOPOW YKa3bIBaeTCs, 32 YTO BBICTABISETCS KaKABIA Oalnm — OT HyIA A0
MaKCUMaJIbHOTO. B BapwaHTe mepea KaKIABIM THIIOM 3aJaHdil Tpeiaraercs
WHCTPYKIHsI, B KOTOPO# MPHUBEACHBI 00IIUe TpeOOBaHUS K O(OPMIICHUIO OTBETOB.

B cootBerctBun c Ilopsimkom mpoBeneHHUs TOCYJNApCTBEHHOW HTOTOBOM
aTTecTaly MO 00pa30BaTENFHEIM IPOrPaMMaM OCHOBHOTO 00mIero o6pa3oBaHHs
(mpuka3z Musnmnpocsemernus Poccun un Pocoopranzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan MuHroctoM Poccun 12.05.2023 Ne 73292)

«72. TIpoBepka dK3aMEHAIIMOHHBIX paboT BKIIOYAET B ceOs:

1)  mpoBepKy W OICHUBaHWE MPEAMETHBIMH KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM YHCJe YCTHBIX) Ha 3amanus KM B COOTBETCTBHH C KPHUTEPUIMHU
OLIEHMBAHUS MO0 COOTBETCTBYIOLIEMY Y4eOHOMY IpeAMETY, pa3paboTka KOTOPBIX
OpraHu3yeTcs Poco6pHa[130p0M1 <...>

ITo pe3ynbraTaM mepBoOi 1 BTOPOI MPOBEPOK IKCIEPTH HE3aBUCHMO JPYT OT
JIpyTra BBICTABJISIOT IEPBUYHBIE OAJUIBI 32 KaX bl Pa3BEPHYTHIM OTBET HA 3aJaHUS
KUM. <...>

B chmydae CymecTBEHHOTO pacXOoKOEHHS B IIEPBUYHBIX  Oallax,
BBICTABJICHHBIX  JIByMs ~ OKCIEPTaMH,  Ha3Ha4aeTcs  TPEThs  IPOBEpKa.

' Yacrs 14 craten 59 DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpasoBanun B Poccuiickoit
Denepaun».
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CylecTBeHHOE pacXOXkIEHHE B TEPBUYHBIX OajlaX OIpPENeNIeHO B KPUTEPHIX
OIICHUBAHUS MO COOTBETCTBYIOIIEMY YYEOHOMY MpPEIAMETY, pa3paboTKa KOTOPBIX
opranuzyetcst PocoOpHanzopom.

Tperuit skcnepT Ha3HA4YaeTcs IO COTJIACOBAHUIO C  MpecenaTesieM
NPEeAMETHOH KOMHCCHM U3 4YHCIa OKCIEPTOB, paHee He MPOBEPSBIINX
9K3aMEHAIMOHHYIO paboTy.

TperbeMy 3KCHEPTy MPEAOCTABISAETCS MHPOPMALKS O MEPBUYHBIX Oauiax,
BBICTABIICHHBIX dKCIIEPTAMH, PaHee MPOBEPSBIINMH SK3aMEHAUOHHYIO paboTy».

CylecTBeHHBIMH CUUTAIOTCS CIIEAYIONINE PACXOXKIICHHSI.

1. PacxoxneHust Mexay OansiaMu, BHICTABICHHBIMH JIByMsI SKCIIEPTaMH 32
BBITIOJIHEHHUE JTIF000T0 U3 3amanuii 17, 20-25, B 2 unu Gonee 6amia. B atom citydae
TPETHH JKCIEPT MPOBEPSET TOJIBKO T€ OTBETHI Ha 3aJaHus, KOTOpPbIE BHI3BAIU
CTOJIb CYIIECTBEHHOE PACXOXKICHHE.

2. PacxoxIeHHe B pe3ysibTaTax OLUEHHBAHMS JBYMS SKCIEPTAMHU OTBETA Ha
omHo u3 3amaHuil 17, 20-25 3akimrodaercs B TOM, UYTO OJWH DIKCHEPT yKazal Ha
OTCYTCTBHE OTBETa Ha 3a/IaHHE€ B DK3aMEHAIIMOHHOW pabore, a Apyroil skcmepT
BBICTABMJI 32 BBHITNIOJIHEHUE ATOTO 33J[aHHUs HEeHYJIeBOH Oaiut. B aToM cityuae Tpetuit
JKCIIEPT MPOBEPSET TOJILKO OTBETHI HA 3aJIaHUS, KOTOPbIC ObLIM OLIEHEHBI CO CTOJb
CYIIECTBEHHBIM pacxokJeHneM. CHUTyalliH, B KOTOPHIX OJMH JKCIEPT yKa3al Ha
OTCYTCTBHE OTBETa B DK3aMCHAIIMOHHOW pabOTe, a BTOPOW DKCIEPT BBICTABHII
HyJIeBO Oayul 3a BBINOJIHEHWE OTOrO 3a/laHusl, HE SBISIOTCS CUTYalUsIMU
CYLIECTBEHHOTO PACXOKACHUS B OLICHUBAHUH.

MakcuMaNbHBIA TEepBUYHBIA 0ajul 3a BBITIOJHEHHE JK3aMEHAIIMOHHOM
paboTsr — 45.

Ha ocHoBe 0asioB, BBICTaBJIEHHBIX 32 BBIMOJIHEHUE BCEX 3aJaHHil paboThI,
TIOJICYMTHIBACTCSI CyMMapHBI IEPBUYHBIN 0al, KOTOPBIHA MEPEBOJUTCS B OTMETKY
10 TIATHOAIIILHON IIKAJIE.

11. YcaoBusi npoBeeHusi padoThbl (Tpe0OBaHUS K CTIENHATHCTAM)

OK3aMeH TPOBOIUTCS B KabwmHeTax (u3mkd. IIpn HEOOXOTMMOCTH MOXKHO
UCIIOJIb30BATh JAPYrHe KaOWHEThI, OTBEYAloIIre TPpeOOBaHUsIM 0€30MacHOrO Tpya
[PH BBIMOJTHEHNH YKCIICPUMEHTAIBHBIX 33aHUI K3aMECHAIMOHHOW pabOTHI.

Ha »bok3amene B KaxIoW ayIUTOPUU MPUCYTCTBYET CIEIHAIHCT IO
NPOBEICHNUIO HHCTPyKTa)ka M 0OeCHEeUYeHHI0 JIabopaTOpHBIX paboT, KOTOPBIH
HPOBOJHT MEpe] 9K3aMCHOM MHCTPYKTaX 10 TEXHUKE OC30IMacCHOCTH M CIICIUT 3a
cOONIIOZIGHNEM MpaBWJI 0€30IMacHOTO TpyAa BO BpeMsl pabOThl IK3aMEHYEMBIX
c mabopatopHsiM  obopynoBanueM. I[lpumepHas WHCTPYKIHMS IO TEXHUKE
6e3omacHocTH IpuBeeHa B [Ipnmoxennn 3.

KomrutekTsl ~ mabopaTopHOro  00OpyZOBaHHs Ui BBIMOJHCHHS
SKCIIEPUMEHTANBHOTO 3a/aHus (3aganue 17) hopMupyroTcs 3a61aroBpeMeHHO, 10
MPOBEICHMS dK3aMeHa. [l TOATOTOBKH JTaOOpaTOPHOTO 00OPYIOBAHUS B ITyHKTHI
NPOBE/ICHUS 332 OAWH-ABA THA O 3K3aMeHA COOOINArOTCS HOMEpa KOMILICKTOB
00opyIoBaHUs, KOTOpble OYyIyT KCHONB30BaThCs Ha Odk3ameHe. Kpurepuu
MIPOBEPKHU BBITIONHEHHS SKCIEPHUMEHTAIBHOTO 3alaHusl TPeOyIOT MCIIONB30BAHUS
B pamkax OI'D craHmapTH3HPOBaHHOTO JlabopaTopHOro 0bopynoBanus. [lepeueHs
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KOMIUICKTOB OOOpPYHOBAaHUS JUIS BBINONHEHUS SKCIEPUMEHTATBHBIX 3agaHUN
COCTaBJICH HAa OCHOBE THIIOBBIX HAOOPOB U1 ()POHTAIBHBEIX PadOT Mo (hU3MKeE.
CoctaB 3THX HAOOPOB/KOMIUIGKTOB OTBEUYaeT TpPeOOBaHUSAM  HaAEKHOCTH
U TpeOOBaHMSIM K KOHCTPYHMPOBAHHUIO OKCIIEPUMEHTANBHBIX 3aJaHuil  OaHKa
9K3aMeHanMoHHBIX 3amanmid OI'D. Homepa u ommcanme o00oOpygoBaHNS,
BXOJISIILIETO B KOMIUICKTHI, IPUBe/IeHEI B [Iprnoxkenun 2.

[Ipu oTcyTCTBHM B MyHKTax MpPOBEICHMS SK3aMeHa KakUX-TH00 mprHOOpoB
¥ MaTepuajoB 000pyI0OBaHHE MOXKET OBITh 3aMEHEHO Ha aHAJIOTHYHOE C JIPYTUMHU
XapakTepucTHKaMH. B  memsax oOecredeHnss OOBEKTHBHOTO — OIICHHBAHHS
BBINOJHEHUS SKCIEPUMEHTAIbHOrO 3a1aHusl yyacTHUKaMu OI'D B cityyae 3aMeHbI
0o0OpyZOBaHMS HA aHAJOTMYHOE C APYTHMMH XapaKTEPUCTHKAMHU HEOOXOIHMO
JOBECTH IO CBEJACHUS SKCIIEPTOB MPEIMETHOH KOMHCCHH, OCYNIECTBISIOMNX
NPOBEPKY  BEIIOJHCHMS  3aJaHUil, OIMCAHWE  XapaKTEPUCTHUK  PealbHO
UCIIOJIb3YEMOT0 Ha 9K3aMeHe 000pyA0BaHuUs.

12. N3menenust B KUM 2024 roaa no cpaBHenuio ¢ 2023 rogom
W3meHneHus cTpykTypsbl u cozepxanus KM oTcyTcTBYIOT.
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Ipunoowcenue 1

Ne IIpeaMeTHBIi pe3yabTaT Koambt Koambt Yposenn Makcu- IIpumepHoe
3alaHusA NMpOBEPsAAEMBbIX| MNpoBepsieMbIX | CJIOKHOCTH MaJIbHBI BpeMst
3JIEMEHTOB TpeﬁoBa}mifl NEePBUYHBIM | BBINMOJHCHUSA
coJepKaHus K YPOBHIO bast1 3aiaHusd
10ArOTOBKH 3a 3a/laHHe (MuH.)
BBIIIYCKHUKOB
Hcnonvizoeanue nonamuiitnozo annapama Kypca gpusuku

1 [IpaBmwiIbHO TpPaKTOBaTh (PU3UUECKUM CMBICI HCIIONb- 14 3,4 b 2 2
3yeMbIX BEJIMUUH, UX 0003HAYEeHUS U EAUHULIBI U3Mepe-
HUS; BBLICISTH MPHOOPHI ISl X U3MEPEHUS

2 PaznuuaTh cnoBecHyro GOpPMYIMPOBKY U MaTeMaTH4eC- 14 4 b 1 2
KO€ BBIpa’KE€HHE 3aKOHA, ()OPMYJIbl, CBSI3bIBAIOLIUE J1aH-
HYIO0 (PU3MYECKYIO BEJTHYUHY C IPYTHMHU BEIMUMHAMHI

3 Pacmo3HaBaTh TpOsIBICHHE W3YUYEHHBIX (HDU3UICCKUX 14 2 b 1 2
SBIICHUW, BBIIENAS MX CYUIECTBEHHBIE CBOICTBa/
IIPU3HAKU

4 Pacnio3HaBaTh SBJICHHE IO €r0 ONPEIECICHUIO, OIUCA- 14 2 b 2 8
HUIO, XapaKTEPHBIM IPU3HAKaAM U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOe (huzndeckoe sBiaeHue. Paz-
JIMYATh JJI TaHHOTO SIBJICHUS OCHOBHBIE CBOMCTBA WM
YCIJIOBUSI €r0 IPOTEKAHUS

5 BrruuciisTe 3Hau€HHE BEIMYUHBI TIPU AHAIU3E SIBJICHUI 1 4,6 b 1 4
C MCIIOJIb30BaHHEM 3aKOHOB U (POPMYII

6 BelunciaTe 3Ha4CHUE BEIWYUHBI IIPU aHAIU3E SBICHUN 1 4 b 1 4
C MCIOJIb30BAaHUEM 3aKOHOB U (hOpMYJI

7 BoeruucnsaTe 3HaueHHe BETUYUHBI IPU aHAIU3E SIBICHUIN 2 4,6 b 1 4

C MCIIOJIb30BaHUEM 3aKOHOB U (JOpPMYII
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Ne IIpenmeTHblii pe3yabTaT Koambi Koambt Yposennb Makcu- IIpumepnoe
3aJJaHUusA NpoBepsieMbIX| MNPOBEPSAEMbBIX CJIOKHOCTH MAJbLHBIHA BpeEMs
3JIEMEHTOB Tp660BaHI/II7I NEPBUYHBIN | BBINNOJTHCHHUA
co/IepKaHusA K YPOBHIO asL 3aiaHns
IOArOTOBKH 3a 3aJaHue (MuH.)
BBIITYCKHUKOB

8 Brrauciisate 3Hau€HHE BEIMUUHBI TPU AHAJIM3E SIBJICHUI 3 4 b 1 4
C HMCIIOJIb30BaHHEM 3aKOHOB U (POPMYII

9 Brrauciisate 3Hau€HHE BEIMUUHBI TPU AHAJIM3E SIBJICHUI 3 4 b 1 4
C MCTOJIh30BAaHMEM 3aKOHOB U (hOPMYII

10 BeIunciaTe 3HaueHUE BEJIMYUHBI IIPU aHAIU3E SIBICHUI 4 4,6 b 1 4
C MCNOJIb30BAaHUEM 3aKOHOB U (hOpMYII

11 OnuceiBaTh HW3MEHEHHS (PU3MUECKUX BEJIMYMH TPHU 1,2 3 b 2 5
MPOTEeKaHUU (U3MUYECKUX SIBICHUN U MPOIIECCOB

12 OnuceiBaTh W3MEHEHHS (U3WYECKHX BEIUYUH TPH 3,4 3 b 2 5
NPOTeKaHUN (PU3NUECKUX SBJICHHUI U MPOLIECCOB

13 OnwuceIBaTh CBOMCTBA Tel, (PU3UUECKHE SIBICHHUS U TIPO- 14 3 I1 2 5
L[ECChI, UCTIONB3YS (U3NYECKUE BEIUUNHBI, (hU3HUECKHE
3aKOHbl W TpPHUHOMIBI (aHaIW3 TpaduKOB, TaAOIHUIL
1 CXEM)

14 OnwuceIBaTh CBOMCTBA Tel, (PU3UUYECKHE SBICHHS U MPO- 14 3 I1 2 5
[IECCBI, UCTIONB3YS (U3HUSCKUE BEITHUNHBI, (DU3HIECKHE
3aKOHBI W TPUHOUIBI (aHamu3 TpaduKoB, TaOIHIY
U CXEM)

Memoodonozuueckue ymeHus
15 [IpoBoUTH TIpsIMBbIE M3MEPEHUsT (PU3HUECCKUX BEITUINH 1-3 5 b 1 2

C  HCIHOJb30BAaHMEM  M3MEPHUTEIbHBIX  IPUOOPOB,
NpPaBUIBHO COCTABJIATH CXEMBbl BKIIIOYEHHs Ipubopa
B DKCIEPUMEHTAJIBHYIO YCTaHOBKY, IIPOBOAMUTH CEPUIO
WU3MEPEHNUN
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Ne IIpenmeTHblii pe3yabTaT Koambi Koambt Yposennb Makcu- IIpumepnoe
3alaHusA NpoBepsieMbIX| MNPOBEPSAEMbBIX CJIOKHOCTH MAaJIbHbIA Bpems
3JIEMEHTOB Tp660BaHI/II7I NEPBUYHBIN | BBINNOJTHCHHUA
co/IepKaHusA K YPOBHIO asL 3aiaHns
IOArOTOBKH 3a 3aJaHue (MuH.)
BBIITYCKHUKOB
16 AHaJIM3UPOBATH OTHAEJIBHBIE JTallbl MPOBEIACHUSI HC- 1-4 5 II 2 5
CJIEJIOBaHUS HA OCHOBE €r0 ONUCAHMS: JI€JIaTh BBIBOJIBI
Ha OCHOBE OINMCAHMUSA MHCCIEAOBAaHUSA, HUHTEPIIpe-
TUPOBATh PE3YJIbTATHI HAOJIIOACHUH U OTIBITOB
17 [IpoBOANTH KOCBEHHBIE H3MEpPEHHUs (PUIUUECKUX Be- 1,3 5 B 3 30
JIMYUH, MCCIEOBAaHUE 3aBHCUMOCTEH MEXIy BEINYH-
HaMM (9KCIIEPUMEHTAJIbHOE 3aJlaHhe Ha pealbHOM
000pyAOBaHNN)
Ilonumanue npunyuna deiicmeus mexHu4ecKUX yCmpoucme
18 Pa3nuuate siBIEHUS U 3aKOHOMEPHOCTH, JIEKAILKE B OC- 1-4 9,1 b 2 3
HOBE MPUHIMNA JEHCTBUS MAallllH, IPUOOPOB U TEXHU-
4yecKUX ycTpoicTB. IIpuBoanTh mpuMepsl BKJIaga OTe-
YECTBEHHBIX U 3apyOeKHBIX YUEHBIX-(H3HKOB B pa3BU-
THE HAyKHM, OOBSCHEHHE IIPOLECCOB OKPYKAIOIEro
MHUPa, B pa3BUTHE TEXHUKU U TEXHOJOTUN
Paboma c mekcmamu puzuueckozo cooeprcanus
19 WuTepnpetrpoBaTh HHGOpMALIHIO GUZNYECKOTO COJIEP- 14 11 b 2 6
YKaHMs, OTBEYATh HAa BOIPOCHI C UCIHOJIb30BAHNUEM SIBHO
U HEeSBHO 3aJaHHON mHpopmauuu. [IpeoOpa3oBrIBaTH
MH(POPMALIMIO U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
20 [IpumeHsTh MHPOpPMALUIO W3 TEKCTa NpPU pEIICHUU 14 11 I1 2 10
y4eOHO-1I03HaBaTEeNbHBIX M YyYEOHO-IIPAKTUYECKUX
3aja4
Pewenue 3a0au
21 OOBSACHATH (PU3NUYECKHE MPOIECCHI U CBOMCTBA TEIl 1-3 7 I1 2 8
22 OOBsACHATH (hrU3MYECKHE MTPOIIECChl U CBOWCTBA T 1-3 7, 10 IT 2 8
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Ne IIpenmeTHblii pe3yabTaT Koambi Koambt Yposennb Makcu- IIpumepnoe
3aJJaHUusA NpoBepsieMbIX| MNPOBEPSAEMbBIX CJIOKHOCTH MAJbLHBIHA BpeEMs
3JIEMEHTOB Tp660BaHI/II7I HepBI/I‘IHbIﬁ BBIIMOJTHCHHUSA
co/IepKaHusA K YPOBHIO asL 3aiaHns
IOArOTOBKH 3a 3aJaHue (MuH.)
BbINYCKHUKOB
23 Pemate pacuétHple 3a/1auu, UCTIONB3YsI 3aKOHBI B (Qop- 1-3 8 I1 3 10
MYJIbI, CBSI3BIBAIOIINE (DU3MUECKHE BETUIHHBI
24 Pemate pacuétHple 3a/1auu, UCTIONB3YsI 3aKOHBI B (Qop- 1,2 8 B 3 20
MYIIbI, CBSI3bIBAIONINE (PU3NYCCKUE BETUYUHBI (KOMOH-
HUpOBaHHAs 3a/1a4a)
25 Pemarp pacué€THble 3a7auu, UCHOIb3Ys 3aKOHBI U (hop- 1-3 8 B 3 20

MYJIBI, CBSI3BIBAIOIINE (PH3MUYECKHE BEIMYHHBI (KOMOM-
HUpPOBaHHas 3ajay4a)

Bcero 3aganuii — 25; u3 HUX

0 TUITY: C KpaTKUM OTBETOM — 18; ¢ pa3BEpHYTHIM OTBETOM — 7;
110 ypoBHIO cinoxkHoctu: b —15; I1-7; B - 3.

MaxkcuMansHBIA IEPBUYHBIN Oaiut 3a padoty — 45.

Oou1ee Bpemst BbInoHeHUs paboTsl — 3 yaca (180 MuH.).

© 2024 depepanpHas ciayx0a 1o Hai30py B chepe 0Opa3oBaHUs U HAYKH
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Ipunoocenue 2
IlepeyeHb KOMILIEKTOB 000pPY/10BAHUS

ITepeyenp KOMMIEKTOB 0OOPYIOBAHUS AN BBIMOJTHEHUS 3KCHEPUMEHTAIBHOTO
3aaHUsS COCTAaBIEH HA OCHOBE THIOBBIX HA0OpPOB Ui (DPOHTANBHBIX pPaboT
o (pu3HKe.

OCOOCHHOCTh KOMIUICKTOB COCTOHT B TOM, YTO OJHH KOMIUICKT IpeIHa3HAYCH
JUTS. BBITIOJTHEHMS IIETI0H CepHM AKCIEPHMEHTANbHBIX 3aMaHui. [loaToMy Uit ogHOTO
KOHKPETHOTO 3aJaHUs KOMIUIEKTHI H30BITOYHBI MO CPaBHEHHIO C HOMEHKIATYpOH
000pyIoBaHMs, HEOOXOIUMOTO ISl €TO BHITOTHECHUSI.

3amanus 17 pna KUM OI'D 2024 r. pa3pabarbiBatoTCsi TOJBKO Ha 0ase
KOMIUIEKTOB oOopyzoBarmss Ne 1, Ne 2, Ne 3, Ne 4 u Ne 6. (3amanus
C HCToib30BaHMEeM KoMmIiekToB Ne 5 m Ne 7 Oymyr BBOommThes B KMM OI'D
B TIOCJICIYIOIIFIE TOIBI.)

Brumanue! B Matepuanax A 3KCIEPTOB IPUMEPBI BO3MOXHBIX OTBETOB Ha
SKCIEPUMEHTAIbHbIC 3aJaHUs IPUBEJIEHBI B COOTBEICTBUM C PEKOMEHIYEMBIMU
XapaKTepUCTHKaMH 000pYyAOBaHMs, yKa3aHHBIMH B OINHCAaHMM KOMIUIEKTOB. IIpn
UCTIONB30BAHUHM  JJIEMEHTOB  O0OpYyJOBaHUS C  JIPYTHMH  XapaKTepUCTUKaAMU
HEOOXOIMMO BHECTH COOTBETCTBYIOIIUE H3MEHEHHS B NEPEUCHb KOMIUIEKTOB IIEpes
IIPOBEACHUEM OHK3aMCHa M JIOBECTH HH(OPMAIMI0O O BHECEHHBIX H3MEHEHHUSX J0
CBEJICHUsI DKCIIEPTOB, IPOBEPSIONINX 3aaHUS C PA3BEPHYTHIM OTBETOM.

Kommiaekr Ne 1

3J1eMeHTBhI 000PY/I0BAHMS pexoMenayembie xapakTepuctuku)

® BEChl WIEKTPOHHBIE npenen uaMepenus He menee 200 r

WU3MEPUTEIbHBIN [IHITUHID npenen uamepenus 250 mi (C = 2 mi)

(MeH3ypKa)
® crakaH
o muramometp Ne 1 npenen uamepenns | H (C= 0,02 H)
e nuHamometp Ne 2 npenen uzmepenus S H (C=0,1 H)
L[]

TOBap€HHasA COJIb, IMaJI0YKa
JUISL TICPCM CIIMBAHU S
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— W3MEpeHHe CpelHel IUIOTHOCTH BemiecTBa (MWIMHAPBHL Ne 1-4), apXuMeIOBOH CHIIBI
(mmuHAps! Ne 2-4);

— MHCCIEIOBAaHHE 3aBHCHMOCTU apXHUMENOBOW CHIBI OT 00bEMa NOrpyXEHHOH dYacTH Tena
(mmmEAp Ne 3) M OT IUIOTHOCTH JKHJKOCTH, HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIBI OT
Maccsl Tena (mmmaHIpsl Ne 1 u Ne 2).

KommuiekT Ne 2

3JIeMEHTBI 000PY/10BAHMS peKoMenayeMble XapakTepucTuku®

® IITaTHB JIADOPATOPHBII
C JepIKaTeIsIMU

e nuHamoMmertp | npenen usmepenus 1 H (C = 0,02 H)

® JHUHAMOMETp 2 npenen uamepenus S H (C = 0,1 H)

e TIpy)XHHA | Ha IUTAHITETE xéctrocTh (50 = 2) H/m

C MMJUIMUMETPOBOM HIKaJION

® MpyXuHa 2 Ha IUIAHIIeTe xéctrocTh (10 = 2) H/m

C MMJUIMMETPOBOM HIKAJION

e Tpu rpy3a, 0003HaunTh Ne 1, Ne 2 | Maccoi mo (100 + 2) r kaxelit
nNe3

e HaOOpPHBIH Ipy3 WK HAOOP HaOOPHBIH IPy3, MO3BOISIONTHI
rpy30B, 0003HauuTH No 4, Ne 5 YCTaHaBIINBATh MACCY TPY30B:
uNe 6 No 4 maccoit (60 = 1) r, No 5 maccoit

(70 £ 1) r 1 Ne 6 maccoii (80 = 1) r nim Habop
OTAENBHBIX IPY30B

naa 300 MM, ¢ MHJUTUMETPOBBIMU
JIEJICHUSIMU

® JIMHEWKa U TPaHCIIOPTUP

® OpYCOK C KPIOYKOM U HHUTBIO macca Opyckam = (50t 5)r

® HanpaBISIONIAs IJIMHON HE MEHee | TIOBEPXHOCTh «A» — npudnusuTensHo 0,2;
500 mMm. JIomKHBI OBITH OBEPXHOCTH «b» — mpubnmsurensHo 0,6
obecrieueHbl pa3Hble
KO3 (HUIUCHTHI TPEHUS OpycKa
110 HAMPABISIOIIEH, 0003HAYUTD
«A» u «b»

HUIUHAD CTATBHOM; 0603HaunTh Ne 1 | V'=(25,0£0,3) e, m=(195+2)r

® IMIMHJP aTIOMHHUEBBIN; V=(25,0+07)cM}, m=(70+2)r
0003Ha9nuTh Ne 2

® [UIACTMKOBBIM LIWIHHID; V=(56,0+1,8) cm®, m= (66 £2),
0603HaunTH Ne 3 MMeeT IIKaTy BIOJIb 00pa3yIoIei ¢ eHoH
nenenus 1 MM, mnHa HE MeHee 80 MM

® [WIMHAP aTIOMUHUEBBIH; V=034,0+0,7)cm’, m=(95+£2)T

0003Ha4nTh Ne 4

(1) PexomeHIyeMble XapaKTEpPUCTHKH 3JIEMEHTOB O00OpYHOBaHHMSA KOMIUIEKTa Ne 1 IOIDKHBI
obecrieunBaTh BHIIOIHEHHE CIIEIYIOIIHX OIBITOB:

© 2024 DepepanbHas ciayxba 1Mo Hag30py B chepe 00pa3oBaHUs U HAYKH

(2) PexomeHyeMble XapaKTEPUCTUKH 3JIEMEHTOB O0OpPYHOBaHHMS KOMIUICKTa Ne 2  JOJDKHBI
obecrieunBaTh BHIIOIHEHHUE CIIETYIOIINX OIBITOB:

— W3MepeHHe KECTKOCTH IIPYXKHHBI, KO3(p(HUIMEHTa TPEHUS CKOJILKCHUS, PadOThI CHIIBI
TPEHHUS, CHIIBI YIIPYTOCTH;

— HCCIIEI0BAaHNE 3aBUCUMOCTH CHIIBI TPEHNUS CKOJNBKEHUS OT CHIIBI HOPMAJIBHOTO AABJICHUS U OT
poOza MOBEPXHOCTH; CHJIBI YIPYTOCTH, BOSHUKAIOIIEH B MPYKHHE, OT CTENEHH AedopMannn
HPYXKUHBL.

© 2024 DepepanbHas ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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Kommuiekr Ne 3

3JIEMEHTbI o6opyu03anuﬂ

peKoMenIyeMble XapakTepucTHKu®

® HCTOYHHK ITUTAaHHUA
IOCTOAHHOI'O TOKa

BBINIPSIMUTEITb C BXOJHBIM HamnpsbkeHueM 36+42 B
m OataperHsIi 610k 1,5+7,5 B

C BO3MOXKHOCTBIO PETYJIUPOBKH BEIXOTHOTO
HaMPsHKECHHS

® BOJILTMETp JABYXMIpeenbHbi | mpeaen usmepenns 3 B, C= 0,1 B;

nipenen u3mepenns 6 B, C=0,2 B

® amIepMeTp JBYXIpeenbHbli | mpeaen usMmepenna 3 A, C=0,1 A;

npenen usmepenns 0,6 A, C=0,02 A

® pe3uctop, 0003HauNTh R1

conpotusinenue (4,7 = 0,5) Om

® pe3ucTop, 0003HaYUTH R2

conporusnenue (5,7 = 0,6) Om

e pe3uctop, 0003HaUUTH R3

compotuenenue (8,2 = 0,8) Om

® HabOp MPOBOJIOYHBIX
pesucropos plS

PE3UCTOPHI o00ecreunBaT IIPpOBEACHUC
nucciea0BaHuA 3aBUCUMOCTU COITPOTUBJICHUS
OT IJIMHBI, IJIOIIAAX IMOTIEPEYHOI0 CCUCHUA
1 YACITBHOT'O COTIPOTUBJICHUS TPOBOJTHUKA

® JIaMIIOYKa

HOMMHaJIbHOE HarpspkeHue 4,8 B, cuna Toka 0,5 A

® [I€pPEeMEHHBIH Pe3ucTop
(peocrar)

conpotusierue 10 Om

® COCIMHHUTEIbHBIC TIPOBO/IA,
10 1.

® KIKY

(3) PexomeHyeMble XapaKTEPUCTHKH DJIEMEHTOB 000OpYZOBaHMS KOMIUIEKTa Ne 3 JOJDKHBI

obecrieunBaTh BHIIOIHEHHUE CIICIYIONIUX OIBITOB:

H3MEpEHHE ICKTPUUSCKOTO CONPOTHBIIEHUS PE3UCTOPA, MOIIHOCTH JIEKTPUYECKOrO TOKA,
PabOThI ITEKTPHIECKOTO TOKA;

HCCIIEIOBAaHNE 3aBUCHMOCTH CHJIBI TOKAa, BO3HHKAIOIIETO B IIPOBOJHUKE (PE3HCTODHI,
JIAMIIOYKa), OT HaNpsHKEHNS Ha KOHIIAX MPOBOIHHUKA, 3aBHCHMOCTH CONMPOTHBIICHNUS OT JUTHHBI
[IPOBOJIHUKA, [UTOMIAIH €T0 ITOMEPEYHOT0 CEYCHHS U YACIBHOIO CONPOTHBIICHUS;

[IpOBEpKa MpaBiia ISl 3JIEKTPUYECKOTO HAMpPSDKEHHUS TIPU MOCICI0BATEIbHOM COCANHECHUI
IIPOBOJIHUKOB; MPABHJIA JUIL CHIJIBI SJICKTPUYECKOTO TOKA IPH IHApaJUICIIBHOM COCIMHEHHU
MPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA).

© 2024 DepepanbHas ciayxba 1Mo Hag30py B chepe 00pa3oBaHUs U HAYKH
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Kommiekr Ne 4

3JIEMEHTBI 060py1103a1mﬂ

peKoMenayeMble XapakTepucTuku®

® HCTOYHHK ITMTAHUA
IIOCTOAHHOI'O TOKa

BBINPSIMUATEIH C BXOJHBIM HANPSKCHUEM
36+42 B unu G6arapeiinsiii 6ok 1,5+7,5 B
C BO3MOYKHOCTBIO PETYJIUPOBKH BBEIXOTHOTO
HaNPsDKESHHS

e cobuparomas JuH3a 1

(doxycHoe paccrosiare F1= (100 £ 10) Mm

e coOuparonias JuH3a 2

(doxycHoe paccrosiHue F2= (50 + 5) MM

® pacceuWBarolas JuH3a 3

doxkycHoe paccrosiHue F3=— (75 £5) MM

® JuHElKa

qumHa 300 MM, ¢ MIJITUMETPOBBIMU
JIENIEHUSIMU

® DKpaH

® HalpaBJIAroImas

(onTHYecKas CKaMbs)

e craiin «Monens npeamMeray

® OCBCTHUTCIIb

o0ecreYrnBaeT OMbITHI C TNH3AMHI
¥ BO3MOKHOCTB ITOJTYYCHHUS Y3KOTO ITydKa
JUISL ONIBITA C MOy LHINHIPOM

®  TOJYUMIHHID

nmuameTp (50 + 5) MM, okazaTenb
HpeNoMIIeHUs] TpUMepHO 1,5

¢ IUIAHOICT Ha IIJIOTHOM JIUCTC
C KPYT'OBBIM TPAaHCIIOPTUPOM

Ha IUIaHIIeTe 0003HAYCHO MECTO
JJIA TIOJTYHUIJIMHAPaA

(4) PexomeHyeMble XapaKTCPUCTHUKHM 3JIEMEHTOB 000pYZOBaHHs KOMIUIEKTa Ne 4 [OJDKHBI

o0ecreunBaTh BBITIOJTHEHUE CJICAYIOIIHUX OIBITOB:

— M3MEpEHHE ONTHYECKOH CHIIbl coOMparomieil JuH3bI, (OKYCHOIO PacCTOSHMS coOMparomei
nuH3BL (TI0 CBOMCTBY paBEHCTBA pPa3MEpOB IpeMeTa M H300paXKeHMs, KOTrJa IpeaMeT

pAacIoNoXkeH B IBOHHOM (OKyCe), OKa3aTels MPesIOMICHHUS CTEKIIa;

— HCCICJ0BaHHUE CBOICTBA M300pa)KEHHMS, MOIYYEHHOTO C IMOMOIIBIO COOMpAIOIIEH JIMH3BI,
n3MEHeHUs1 (POKYCHOTO PACCTOSIHUS JBYX CIIOXKEHHBIX JIMH3; 3aBUCMMOCTH yTJIa IPEIOMIICHUS

OT yrIJia IMaI€HuA Ha IpaHuIEe BO3AYX — CTEKIIO.

© 2024 DepepanbHas ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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Kommuiekr Ne 5

Cnermudukamus KM OI'D 2024 r.
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3JIEMEHTBI 060pyu03a1mﬂ

peKoMenyeMble XapaKkTepucTuku®

KommuiekT Ne 6

®  CEKyHIOMeEp AJIEKTPOHHBIN
C IaTYMKaMHU

® HampasJAromas co IIKaJI0H

o0ecreunBaeT yCTaHOBKY JaTYHKOB
I0JIO’KEHUS U YCTAaHOBKY NPYKUHbI
MasiTHUKA

® OpYCOK JICpEBSHHBIN C IyCKOBBIM
MarHuTOM

Macca opycka (50 £2) r

(oHa U3 TOBEPXHOCTEH OpycKa UMeeT
OTJIMYHBIHA OT IPYTUX KOI(DPUIHEHT TPEHUS
CKOJILKEHMUSI)

® IOTAaTHUB C KPECIJICHUEM
JUJIS HaKJIOHHOM IIOCKOCTH

®  TPaHCIOPTUP

®  HHUTSHOHN MasTHUK C TPy30M
C TIYCKOBBIM MarHUTOM
U C BO3MO>KHOCTBIO U3MEHEHUS

JUTMHA HUTH He MeHee 50 cM, UCcTonb3yeTcst
OUQUIAPHBII 1OIBEC

3J1eMeHThI 000py/10BaAHMSA pexomenryembie xapaktepucruku®
. IITaTUB JTa00PATOPHBIHA
C JepKaTeNnsimMu

. peryar JuinHa He MeHee 40 cM, ¢ KpeIruleHUsIMU
JUIS TPY30B

. OJIOK TIOJIBYKHBIH

o 0JIOK HEeTIOBUKHBIN

. HUTH

o TpH Ipy3a Maccoit o (100+2) r kaxkablit

. JTUHAMOMETP npeznen uzmepenus S H (C=0,1 H)

U JIMHEeMKa JuinHa 300 MM, ¢ MUJITTMMETPOBBIMU
JICTICHISIMI

. TPaHCIIOPTUP

(6) PexomeHryeMble XapaKTEPUCTHUKHM 3JIEMEHTOB O00OpPYZOBaHHMS KOMIUIEKTa Ne 6 JOJDKHBI

JUIMHBI HUTHU

4 rpy3a Mmaccoit o (100 + 2) r kaxpIi
npyxuHa 1 xeEctrocTh (50 + 2) H/M
py>xuHa 2 xéctrocts (20 £ 2) H/m

MepHas JeHTa

(5) PexomeHtyeMble XapaKTEPUCTUKHM 3JIEMEHTOB O0OpPYHOBaHMS KOMIUIEKTa Ne S5 JOJDKHBI
obecrieYnBaTh BHIIOIHEHHE CIICAYIOIIUX OIBITOB:

— U3MepeHHe CpejHeil CKOPOCTH ABIKEHUs OpyCcKa [0 HAKIOHHOM IUIOCKOCTH, YCKOPEHHS
Opycka TpH JBIKCHHM II0 HAKJIOHHOM IUIOCKOCTH, YacTOThI M HepHoja KoyieOaHui
MaTeMaTHYeCKOr0 MasTHHKA, 4YacTOThl M IepHoja KOoJeOaHMil NPYXHHHOTO MasiTHHKA
(¢ 2MEKTPOHHBIM CEKYHIOMEPOM);

— HCCJIEA0BaHKME 3aBUCUMOCTH YCKOPEHHUsI OpycKka OT yIjla HAakKJIOHA HampaBisiolleii, nepuosa
(4acToThl) KOJNICOAHWH HHUTSIHOTO MasTHHKA OT [UIMHBl HHUTH, TepHofa KoyieOaHuUi
NPYXWHHOTO MasTHHKa OT MAacChl Ipy3a M KECTKOCTH HPY)KUHBI, HE3aBUCHMOCTH IEpUOAa
KoJIeOaHHI HUTSIHOT'O MasiTHUKA OT Macchl Ipy3a.

© 2024 DepepanbHas ciayxba 1Mo Hag30py B chepe 00pa3oBaHUs U HAYKH

obecrieunBaTh BHIIOIHEHHUE CIIETYIOIINX OIBITOB:

H3MEpeHNe MOMEHTA CHJIBL, ACHCTBYIOIIETO Ha pbIyar, padoThl CHIIBI YIIPYTOCTHU IIPU MOABEME
Tpy3a C MOMOIIBI HEMOABIKHOTO OJI0Ka, paboTBI CHIIBI YMPYTOCTH MPH MOABEME Tpy3a
€ HOMOILBIO NMOABIKHOTO OJI0KA;

IpOBEpKa YCJIOBHS PABHOBECHS pblyara.

© 2024 DepepanbHas ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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KommuiekT Ne 7

3JIEMEHTBI oﬁopyz[onamm

pexoMenayemble xapakTepucTuku”

KaJIOPUMETP

TEPMOMETP

BECHI DJICKTPOHHBIC

N3MEPHTEIBHBIN ITHHIP
(MeH3ypKa)

npenen uamepenus 250 mu (C =1 mi)

OWIMHIP CTaTbHOW HA HUTH,
0003HaunTh Ne 1

V=(250%0,1)cM®, m= (189 £2) r

OWIMHIP ATIOMUHHUEBBIN Ha HUTH;
0003Ha4nuThH No 2

V=(250%0,1)cM’, m= (68 +2)r

Obopyodosanue 0111 UCNONb308AHUSA
cneyuanucmom no Qusuxe:

YalHUK C TEPMOCTATOM
(oMH Ha ayINTOPHIO)

ycranaBnuBaeTcs Temneparypa 70 °C

TepMoMeTp (OAMH Ha aAyAUTOPHIO)

rpaduH ¢ BoI0i KOMHATHOM
TeMIIepaTypsl (OJIMH Ha ayJIUTOPHUIO)

(7) PexomeHyeMble XapaKTEpPUCTHUKHM 3JIEMEHTOB 000OpYZOBaHMS KOMIUIEKTa Ne 7 IOJDKHBI
obecrieunBaTh BHIIOHEHHE CIIETYIOIINX OIBITOB:

— W3MEpEHHUE YACIBHOW TEIUIOEMKOCTH METaUIMYECKOTO NWIMHAPA, KOJIMYECTBA TEIUIOTHI,
MOJTy4EeHHOT0 (PUKCHPOBAHHOI Maccoil BOJbI KOMHATHON TEMIIEPaTyphl, B KOTOPYIO OITyIIeH
HarpeThlii IWINHADP, KOJMYECTBA TEIUIOTHl, OTJAHHOTO HArpeThIM ILIIMHAPOM IIOCie
OIIyCKaHUs €ro B BOJly KOMHATHOH TeMIlepaTyphl;

— HCCIeI0BaHHEe U3MEHEHUs TeMIepaTyphl BOJbI IIPU Pa3IUUHBIX YCIOBUAX.

© 2024 DepepanbHas ciayxba 1Mo Hag30py B chepe 00pa3oBaHUs U HAYKH
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Ipunoscenue 3
HUHCTPYKIUS
Mo npaBujIaM 6e30NMaCHOCTH TPyAa IJIsl Y4ACTHUKOB
TIPH MPOBEIEHAH IK3aMeHa B KafuHeTe GU3NKH

1. Bynpre BHUMATENbHBI W AWCHUIUIMHUPOBAHHBI, TOYHO BBINOJHANWTE YyKa3aHUS
OpraHu3aTopa 3K3aMeHa.

2. He mpucTynaiite K BBIOTHEHUIO pabOThI O€3 pa3pellieHus OpraHu3aTopa dK3aMeHa.
3. Paszmenaiite mpuOOpbI, MaTepUabl, 000pyAOBaHHE Ha CBOEM paboueM MECTe TaKUM
00pa3zoM, 9TOOBI HCKITIOUUTH UX TaJeHNE HIIH ONPOKUAbIBAHUE.

4. Ilepen BbIMOMHEHUWEM PaOOTHI BHUMATENBHO M3YYHTE €€ COICpiKaHHe U TOPSIOK
BBITIOJTHEHUSI.

5. Ilpu npoBeneHUM ONBITOB HE JOIYyCKalTe MpPEAEeNIbHBIX HAarpy30K M3MEpHUTENIbHbIX
pubOpPOB.

6.IIpu  cOopke  OSKCHEPUMEHTATBHBIX  YCTAHOBOK  HCHOJNB3yHTE  IIpOBOJA
(c HakOHEYHMKaMH U NPEAOXPAHUTEIbHBIMU YeXJIaMH) C IPOYHOH H30IsAIHen
0e3 BUAMMBIX  TOBpeXIEHWH.  3ampemiaeTcs  MOJb30BATHCS  MPOBOIHHUKOM
C U3HOUICHHOM H30JIsIHEH.

7. Tlpu cOOpKe dISKTPUUECKON 1IN n30eraite mepeceueHus mpoBOIOB.

8. ICTOYHMK TOKa K S3JEKTPUYECKOW LENMH MOIKIFYaWTe B MOCIECIHIOK OYepeb.
CoOpaHHYIO IIeTb BKIIOYaHTe TOJIBKO MOCIe MPOBEPKHU U C paspelIeHus OpraHn3aTopa
9K3aMCEHa.

9.He mnpousBoguTe MEPECOEAMHEHHS B LEMAX A0 OTKIIOYEHUS MCTOYHHKA
9NEKTPONUTAHMUS.

10. TTonp3yiiTeCh UHCTPYMEHTAMU C U30JIMPYIOLIUMH PYyUKaMHU.

11.Tlo oxkoHYaHWU PaOOTHl OTKIIOYUTEC HCTOYHUK OJICKTPOIUTAHUS, TOCIE Yero
pa3depute NEKTPUIECKYIO LeTb.

12. He yxoaute ¢ pabouero mecra 0e3 pa3pelieHus OpraHu3aTopa 3K3aMeHa.

13. OOHapyXMB HEHCHPABHOCTh B JJCKTPHUYECKHX YCTPOUCTBAX, HAXOMSAIIUXCS IOJ
HaNpsHKCHUEM, HEMEJICHHO OTKIIIOYMTE HCTOYHHUK O3JICKTPONUTAHHUS U COOOIIUTE
00 3TOM OpraHM3aTOpy K3aMeHa.

© 2024 DepepanbHas ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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