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Cnennduxanust
KOHTPOJIbHBIX U3MEPUTECJIbHBIX MATEPHUAJIOB 1JI51 IPOBECACHUSA
B 2025 roay 0CHOBHOI'0 roCy1apCTBEHHOI0 IK3aMeHa
no ®PU3BUKE

1. Ha3zHayeHUe KOHTPOJIbHBIX U3MepHTeIbHBIX MaTepuasios (KUM) OI'D

OcHOBHOIT TocynapcTBeHHBIH dk3ameH (OI'D) mpencrtasiser coboit dopmy
rocy/lapCTBEHHOH MTOroBOH aTTecTalliM, NMPOBOAUMOI B IENAX OINpeAeneHHs
COOTBETCTBHUS pe3ynbTaToB OCBOEHHS 00yJaroIIMUCS OCHOBHBIX
00pa3oBaTeNbHBIX MPOTPaMM OCHOBHOTO 00mero oOpa3oBaHus TpeOOBaHUSIM
(enepaTbHOrO TOCYIaPCTBEHHOTO 00pa3oBaTeNbHOTO cTaHxapTa. st yka3saHHBIX
Leneld  HCMOJB3YIOTCS  KOHTPOJbHBbIE H3MepHuTenabHble Matepuansl (KHUM),
MPECTABIISAIONINE COO0M KOMIUIEKCHI 3aIaHUi CTaHIapTU3UPOBAHHOW (YOPMBI.

OI'D npoBoautcs B coorBeTcTBUU ¢ DepepanbHbIM 3aKOHOM OT 29.12.2012
Ne 273-@3 «O6 oOpazoBanuu B Poccuiickoit  @enepaunn» u Ilopsaxom
NpOBeIeHUsI TOCYIAPCTBEHHOII MTOrOBOM aTTecTallud Mo 00pa3oBaTeNbHBIM
IporpaMMaM OCHOBHOTO OOIIEro 00pa3oBaHUS, YTBEPKAEHHBIM IPHKA30M
Munnpocsenieauss Poccum u  PocoOpram3opa ot  04.04.2023  Ne 232/551
(3apeructpupoBad Muntoctom Poccun 12.05.2023 Ne 73292).

2. lIokyMeHTbI, onpeneisiionue coaep:xanne KUM OI'D

Conepxanme KM OI'D omnpenensiercs Ha OCHOBE (helepabHOTO
rocyapCcTBEHHOT0 00pa30BaTeNbHOrO CTaHAapTa OCHOBHOIO 0011ero oo6pa3oBaHus
(manee — ®Ir'OC):

1) mpuka3  MuHHECTEpcTBa  mpocBemieHnss  Poccumiickoit  Deneparn
or 31.05.2021 Ne 287 «OO0 yTBep)kACHHH (eaepaTbHOrO TOCYAapCTBEHHOTO
00pa30BaTeIbHOTO CTAHJAPTa OCHOBHOTO O0IEro 00pa30BaHUs;

2) mpuka3 Munncrepcrsa odpazoBaHus U Hayku Poccuiickoit ®eneparm
o1 17.12.2010 Ne 1897 (c uamenenusmu 2014-2022 rr.).

Jetanu3upoBaHHble TpeOOBaHMSA K pe3yabTaTaM OCBOEHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus, MPOBEPSIEMbIE Ha
ocHope O®I'OC 2021r., SABIAIOTCS TPEEMCTBEHHBIMU II0  OTHOLICHUIO
k TpeboBanusim ®I'OC 2010 .

IMpn paspaborke KM OI'D yuurthiBaetcs cojepxkaHue deaepanbHOi
o0pazoBaTenbHOW TMPOrpaMMBl  OCHOBHOTO 00mero oOpa3oBaHus —(TIpHKa3
Munuctepcra mpocsenienust Poccuiickoil ®enepanun ot 18.05.2023 Ne 370
«O6 yrtBepxkaeHMH (enepanbHOil 00pa3zoBaTeNbHOIl MpOrpaMMbl  OCHOBHOTO
o011ero oopa3zoBaHus» (C U3MECHEHHSIMH)).

3. IHoaxoan! k 0TGOPY conepxkaHus, pa3padoTke crpykTtypsl KUM OI'D
Bxnrouénnsie B KHMM  OI'D  3ajaHusi  BBIBISIOT — JIOCTHXKCHHE
METamnpeAMETHBIX W TPEAMETHBIX  pe3yJbTaTOB  OCBOCHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbI CpETHETO 00IIero 0opazoBaHus. [Ipu BHITOTHEHUH
© 2025 depepanbHas ciayx0a 1o Haa30py B chepe 00pa30BaHUs U HAYKH




Cneruduxamus KM OI'D 2025 r. OU3UKA, 9 kracc. 3/21

3aJaHAH, TOMHMO TPEJMETHBIX 3HaHWH, yMEHW, HaBBHIKOB H CIOCOOOB
MO3HABATEIBHON JEATeIbHOCTH, BOCTPEOOBAHBI Takke YHHBEpPCAIbHBIC ydeOHBIC
MO3HABaTeIbHbIE, KOMMYHUKATUBHbIE M DEryJSTUBHbIE (CaMOOpraHM3aIus
U CAMOKOHTPOJIb) ICHCTBHS.

B KUM npexacraBieHbl 3aJaHMs, IPOBEPSIOLINE CIEAYIOIIUE TIPYIIIbI
HPEIMETHBIX PE3YJIbTATOB!

— OCBOCHHEC TOHSATHHHOTO ammapara Kypca (HU3UKH OCHOBHOHM IIKOJIBI

U yMEHHE NPUMEHSTh M3YyUCHHBIC MOHSTHUS, MOJCIH, BEIWYUHBI U 3aKOHBI

JUIS aHATTHM3a (PU3NYECKUX SBJICHUI U IIPOIIECCOB;

— OBJaJEHHE METOJONIOTUYECKUMU YMEHHAMH (IPOBOJUTH H3MEPEHUS,

UCCIIEI0BAHHS U CTaBUTH OIIBITHI);

— TNOHMMAaHHWE IPUHIUIIOB ACHCTBHS TEXHHYECKUX YCTPOHCTB;

— yMeHue paboTHl ¢ TeKCTaMH (PU3NYECKOTO CONICPIKAHNS;

— YMEHHEe pelaTh pacyéTHbIC 3aJa4d M MPHUMEHATH MOTyUEHHBIE 3HAHUS JUIs
00BsiICHeHHS (PU3MYECKUX SBJICHUN U MPOLIECCOB.

I'pynma u3 14 3amanumii 0a30BOrO M IOBHIIIEHHOTO YPOBHEH CIIOXKHOCTH
HPOBEPsCT OCBOCHHUE IOHATHIHOTO ammapaTta Kypca ¢pu3uku. Kito4eBsIMH B 3TOM
Oroke SABIAIOTCA 3aJaHMA Ha paclo3HaBaHHe (GU3UUYECKHX SBICHHH Kak
B CUTyalMsIX >XM3HEHHOTO XapakTepa, TaK M HAa OCHOBE OIMCAHHSA OIIBITOB,
JEMOHCTPHPYIONIMX TPOTEKAaHHWE DPA3NNYHBIX SBICHHH, a Takke Ha ITOHUMaHHE
NPUHIUIOB AeiiCTBUA TEXHHUYECKUX ycTpoiicTB. KpoMe Toro, 3aech mpoBepsioTcs
HPOCTBIE YMEHHUSI — PACIO3HABAHMSA (PU3NYECKHX MOHATHH, BETHIMH M (OPMYIL,
U Ooyree CIIOKHBIC YMEHMS — aHAIN3a PA3NYHBIX IPOIECCOB C UCIIOIB30BAHHEM
($hopMyTT 1 3aKOHOB.

I'pynna w3 Tpéx 3amaHuil mpoBepseT OBIAJEHUE METOJONOTHYECKUMU
YMEHHAMH. 3HeCh MpeAaralTcs KaK TEOpeTHIeCKHe 3aJaHHus Ha CHATHE
TOKa3aHMH WM3MEPHUTENBHBIX MPHOOPOB M aHAIM3 PE3yNbTATOB ONBITOB MO HX
OIUCAHUIO, TaK U IKCIEPUMEHTAIBLHOE 3aJaHue Ha peajbHOM O0OpYHOBaHUHU Ha
IpoBefieHHe KOCBEHHBIX HM3MEPEeHHMH MM  HCCIEA0BaHHE  3aBHCHMOCTEH
(U3UIECKUX BENUINH.

B kaxnplif BapHaHT BKIIOYEHO OIHO 3aJaHHe, OICHUBAIOIIEE YMEHHE
UCIIONb30BaTh MHGOPMALUIO M3 TEKCTa INPHU PEIIEHHH Y4eOHO-NPaKTHYECKUX
3amay. Pabora ¢ wHOpoOpmanumeidl (UIUUECKOTO COAEpKAHMS MPOBEPSIETCS
U OIIOCPEAOBAHHO Uepe3 MCIOJIB30BAaHWE B TEKCTAaX 3afaHWN JAPYTHUX OJOKOB
Pas3IMuHBIX CHOCOOOB MpEACTaBICHUS MHGOPMALUMM: TEKCTa, IrpadUKoOB, TAOJIMIL,
CXeM, PHCYHKOB.

brok w3 ueTelpéx 3ajaHMI TOCBSIIEH ONEHKE YMEHHS peIaTh
Ka4eCTBEHHBIC M pacyETHBIE 3a7a4M 10 (u3MKe. 37ech MpeUIaraloTcsl HeCIOKHEIS
KaueCTBEHHBIE BOIPOCHI, CKOHCTPYHPOBaHHbIE Ha 0a3ze y4eOHOH CHUTyalluH WIH
KOHTEKCTa (OKM3HEHHON CHUTyalliW», a Takke PacyETHbBIEC 3aJaudl MOBBIMIEHHOTO
¥ BEICOKOTO YPOBHEH CIIOXHOCTH MO TPEM OCHOBHBIM pasfenaM Kypca (H3HKH.
OnmHa pacyéTHas 3agaya HMeeT KOMOWHHMPOBAHHBIH Xapaktep W Tpedyer
UCIIOIb30BaHMs 3aKOHOB M ()OPMYIT U3 IBYX pa3sHbIX TEM HIIH Pa3leNnoB 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 CIOXKHOCTH IIO3BOJIICT OLICHHTH CTEHCHB
MOJTOTOBJICHHOCTH 3K3aMEHYEMOI'0 K IIPOJOJDKEHHIO OO0ydeHHMs B KJaccax
¢ yIIyONEHHBIM H3yYeHHEM (DU3HKH.

JlugHOCTHBIE ~ pe3ylbTaThl  OCBOCHHMS  OCHOBHOM  00pa30BaTelbHOH
nporpaMmsl obydaromumucs (Ha ocaope GI'OC 2021 r.) oTpaxkaloT rOTOBHOCTB
o0yyarommxcst  pyKOBOJACTBOBATHCS ~ CHCTEMOM  MO3UTHUBHBIX  LIEHHOCTHBIX
OpPHEHTAllMH M pPAaCIIUpEeHHE OINbITa NESITENbHOCTH Ha €€ OCHOBE W B Ipolecce
peanm3annyl  OCHOBHBIX  HANpPABICHUH  BOCIHUTATENBHOH  JIESATEIBHOCTH.
CopnepkaHue W pe3ysbTaThl BHITONHEHHS 3amaHuidi OI'D cBS3aHBI B TOM 4YHCIE
C JOCTHXXEHUEM JIMYHOCTHBIX Pe3yJbTaTOB OCBOCHHUsS OCHOBHOW 00pa3oBaTeNbHOM
nporpammbl 1o @I'OC 2021 r. B yacTu (U3NUECKOTO (OCO3HAHUE TMOCIEACTBUI
U HeTIPUATHE BpPEIHBIX NPHUBBMYEK M HHBIX (GOpM Bpema A (HU3MIECKOro
U ICUXUYECKOTO 3I0POBbS U Jp.), TPYLOBOIO (MHTEpEC K IPAKTUYECKOMY
u3ydeHuo npodeccuid M TpyAa pazIMYHOTO poOJa, B TOM 4YHCIE Ha OCHOBE
NpUMEHEHNS H3y4aeMoro TMPEAMETHOTO 3HaHMSA W [p.), OSKOJOTHYECKOTO
(opueHTanys Ha MPUMEHEHNE 3HAHWH M3 CONMAIBHBIX U €CTECTBEHHBIX HAyK JUIS
pewieHust 3amady B 00JacTH OKpYJXKalolled cpenbl, IUIAHUPOBAHUS IOCTYIKOB
W OIICHKH MX BO3MOXKHBIX TOCIEACTBUHM Ui OKpyXawooued cpenbl W JIp.)
BOCIHTAHUA, a TakKe MPUHATHA [EHHOCTH HAyYHOTO IO3HAHWUS (OpHEHTAaIHs
B ICATCIIFHOCTH HAa  COBPEMEHHYIO CHCTEMY HAY4HBIX  IPEACTaBICHHH
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOABI U OOIIEeCTBa,
B3aMMOCBS3X YEJIOBEKa C MPUPOJHON M COMUANBHON cpenoi u np.). IloxpobHas
UH(pOpPMAIU O JIMYHOCTHBIX PE3yJbTaTax OCBOCHHS OCHOBHOW 00pa3oBaTEIBHON
nporpammsbl 1o I'OC 2010 r. 1 MpeeMCTBEHHBIX JETATM3UPOBAHHBIX TPEOOBAHMSIX
K JU4YHOCTHBIM pesyinpTaraM Bo @OI'OC 2021 r. npuBeneHa B pazzene 3
Koau(pUKaTopa.

OOBCKTUBHOCTH NPOBEPKH BBIMOJIHEHUS 33/IaHUI C pa3sBEPHYTHIM OTBETOM
o0ecrieunBaeTcss  €OUHBIMH  KPUTEPHUSMH  OLIEHMBAHUS, YYacTHEM  JBYX
HE3aBHCHUMBIX  JKCIIEPTOB, OICHUBAOIINX OAHY paboTy, BO3MOXKHOCTBHIO
Ha3HAYCHHMS TPETHETo KCIIEPTA M HATHINEM HPOIIE Iy PhI alleJUISIHH.

4. Cs3b 3xk3amMeHanuoHHoi moaean OI'3 ¢ KUM EI'D
Oxk3ameHannonuble Mogenn OI'D n EI'D mo ¢m3uke cTposTes, MCXons u3
€MHON KOHLICTIIIUN OLUEHKH y4eOHBIX JOCTH)KEHUH 3K3aMEHYEMBIX MO Yy4eOHOMY
npeamery «®@usmkay. EauHple mogxoabl 00eCneuMBalOTCS TPEKIE BCETO
MpOBEpKOl Bcex (OPMUPYEMBIX B paMKax IMPENoJaBaHUs IpeaMeTa BHUIOB
nesitenbHoCTH. [Ipyu 3TOM MCTONB3YIOTCS CXOHBIE MOJENH 33JaHUN U OLUEHKU
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c(OPMHUPOBAHHOCTH OJMHAKOBBIX BHJOB JesrenbHOCTH. [Ipu orbGope moneneit
3aJJaHAi YYUTBHIBAIOTCS PA3NIMuUs B YPOBHIX (DOPMHUPOBAHHS OTICIHHBIX YMEHHN
B paMKax KypcoB (pM3HKH OCHOBHOM U CPEIHEH IIKOJIBI.

MO0O’KHO OTMETHUTH [IBa 3HAYMMBIX OTJIMYHS dK3aMeHaruoHHou moaenu OI'D
or KM EID. Tak, TeXHOIOTHYECKHE OCOOCHHOCTH TpoBeneHus EI'D
HE MMO3BOJIAIIOT ~ 00ECTMEYUTh  TMOJHOIEHHBIH  KOHTPOJIb  CHOPMUPOBAHHOCTH
SKCHEPUMEHTANbHbIX YMEHMH, M OSTOT BHUX JACATENBHOCTH MpPOBEpseTCs
onocpenosanHo. IIposenenne OI'D He CONEPKUT TaKUX OrpaHUYEHUIl, IO3TOMY
B pa0dOTy BBEICHO OJKCIIEPHUMEHTAIBHOE 3aJaHue, BBHIOIHIEMOE Ha pPealbHOM
obopynoBanuu. Kpome Toro, B sk3ameHainoHHoi monenu OI'D Oosee mMpoKo
MpeICcTaBJieH OJIOK 3aJaHui JUIS MPOBEPKH NMPUEMOB pabOThI C Pa3HOOOPa3HOM
uH(DopMaImell GIU3HIeCKOro coaepKaHus.

5. XapakTepucTHka cCTPYKTYyphI U coaep:xkanusa KM OI'D

Kaxpiii BapHaHT 3K3aMEHAIIMOHHON paboTHI BKIItOYAaeT B ce0s 22 3amaHus,
pasnuyaromuxcs (QOpMOi M ypOBHEM CIOKHOCTH. B paboTe HCIONB3yroTCS
3aJlaHus C KPATKUM OTBETOM M Pa3BEPHYTHIM OTBETOM.

B 3amanumsax 3, 5 u 15 HeoOXoauMo BbIOpPATh BEPHBIH OTBET U3 YETHIPEX
NPEIUIOKEHHBIX M 3alucaTth OTBET B Buae omHod 1mepsl. K 3amanmsam 6-11
HEOOXOAMMO NMPHUBECTH OTBET B BHJIE IIEJIOT0 YHCJIA WM KOHEYHOH IEeCITUYHON
npobu. 3ananus 1, 2, 12 u 13 — 3agaHus Ha COOTBETCTBUE, B KOTOPBIX HEOOXOAMMO
YCTaHOBUTH COOTBETCTBUE MEXAY ABYMs IpyNIaMd OOBEKTOB MJIM MPOLECCOB Ha
OCHOBaHHMH BBISBJICHHBIX NMPUYNHHO-CIEICTBEHHbIX CcBsized. B 3amanusx 14 u 16
Ha MHOYXECTBCHHBIH BBIOOP HYXKHO BBIOPATh JBa BEPHBIX YTBEPIKICHUS U3 IATH
MpeUIOKCHHbIX. B 3amaHum 4 HeE0OXOJUMO JIONOJHHUTH TEKCT CJIOBaMHU
(cmoBocoUYeTaHUSIMH) W3 TPENIOKEHHOTO CIHUCKA. B 3agaHusaxX ¢ pa3BEPHYTHIM
otBeToM (17-22) HEoOXOMMMO TPENCTABUTH PEUICHHWE 3aJadd WM JaTbh OTBET
B BUJIE OOBSCHEHHs C OMOPON Ha M3YUYCHHBIE SIBIICHUS WU 3aKOHBI. B Tabmuue 1
MPHUBEICHO pacIpeieieHne 3a1aHni B paboTe ¢ y4ETOM UX THIIOB.
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6. Pacnipenenenue 3ananmnii KUM OI'D no coaep:kaHuIo0, MPOBEpPsieMbIM
pe3yJIbTaTaM 0CBOeHHsI OCHOBHOI1 00pa3oBaTe/ibHOI POrpaMMbl 0CHOBHOI'O
o01ero oopazoBaHus
B pabore KOHTPOJIHMPYIOTCS DIEMEHTHI COAEp)KAaHUS U3  CIEAYIOMIUX
pasmenoB (Tem) Kypca (U3UKH: MEXaHHYECKHe SIBICHUS, TEIUIOBBIC SBIICHHS,
2IEKTPOMArHUTHbIC SBJICHUS U KBaHTOBbIC sBieHus. OOIIee KOJINYECTBO 3aJaHHi
B paboTe MO0 KaXIOMY M3 Ppa3ZeioB MNPHOJU3UTEIBHO HPONOPIHOHATIBHO €ro
coJiep)KaTeIbHOMY HAIIOJHEHUIO U Y1eOHOMY BpEMEHH, OTBOIUMOMY Ha H3yUCHUE
JTAHHOTO pa3zieia B IIKOJBHOM Kypce ¢usuku. B Tabmune 2 maHo pacmpeneneHue
3aaHuil 110 paszenam.
Tabnuya 2
Pacnpeoenenue 3a0anuii
1O OCHOBHbIM COOEPAHCAMENbHBIM PA30enam (memam) Kypca usuxu

Paznen kypca GU3HKH, BKIIIOUEHHBINA KonmaectBo 3aganuii
B pabory Best pabora
MexaHUYecKHe SIBICHUS 8-12
TenoBble SIBICHUS 5-9
DJIeKTpOMAarHUTHBIE SIBJICHUS 8-12
KBaHTOBBIE SBICHUS 1-2
Hroro 22

Tabauya 1
Tunst 3a0anuil, UCNOTL3YIOWUXCS 8 pabome
Tunel 3amanuii Komu- Makcu- IIpoueHT MakcCUMaIbHOTO
YECTBO MabHbIH MepBUYHOrO Oata
3aIaHUi MepBUY- 3a 3aJIaHKsl JAHHOT'O THIIa
HBIH Gat OT MaKCHMaJIbHOTO

HepBUYHOro Oaia 3a BCIO

paboty, paBHoro 39
8

C KpaTKUM OTBETOM B BHIE OIHOI 3 3

1 pel

C KpaTKiM OTBETOM B BH/JIE YHCTIA 6 6 16
C KpaTKUM OTBETOM B BHJE Habopa 7 14 35

mudp (Ha COOTBETCTBHE M MHOMKECT-
BEHHBIH BBIOOD)

C pa3BEpHYTHIM OTBETOM 6 16 41

Wroro 22 39 100
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Kaknplit BapMaHT COAEPXKUT MATh TPYNN 3aJaHUi, HANpPABICHHBIX Ha
HPOBEPKY PA3IMIHBIX OJIOKOB YMEHHUH, (OPMHPYEMBIX HpH H3yYEHHH Kypca
¢muxkn. B Tabnmme 3 mpuBeneHo paclpeneneHHe 3amaHUH 1Mo OJoKaM
MPOBEPSACMBIX YMCHHUI.

Tabauya 3
Pacnpedenenue 3aoanuii no 610xkam nposepsaemvix yMeHutl
IpoBepsiembie yMeHHs Konuuectso
3aaHnit
BiiasieHne MOHSTHIHBIM armapaTtoM Kypca (pU3HKH: paclio3HaBaHHE sBIIE- 14

HHH, BBIYHCIICHHE 3HAYCHMS BEJIMYUH, HCIIOIb30BaHKUE 3aKOHOB U (HOpMYI
JUId aHajaM3a SBIEHUH ¥ IPOLIECCOB, ITOHUMAHHE HPUHLUIOB AEHCTBUS
TEXHUYECKHUX YCTPOUCTB

Mertoaonornueckne yMeHusl (IpoBeieHHe H3MEPEHHH 1 OIIBITOB) 3
Pabota ¢ TeKcTOM (PHU3UYECKOTO CoJlepIKaHHs 1
Pemrenye pacuéTHBIX M KAUECTBEHHBIX 3aJa4 4

Utoro 22

DKcrnepuMeHTaIbHOE 3a1aHue 17 nmpoBepsieT:

1) ymenue npo6odumsv KocgeHHble UBMEPEHUA QUIUYECKUX —BETUUUH:
IUIOTHOCTH BEIIECTBA; CIIIBI ApxuMmena; Kod(pQuIHMeHTa TPEHUS CKONBXEHHS;
KECTKOCTU TIPY>KMHBI; MOMEHTa CHJIBI, ACHCTBYIOIIETO Ha pBIYar; pabOTHI CHIIBI
YOPYTOCTH MpH MOABEME Ipy3a C MOMOLIBIO MOJBIKHOTO WM HEMOJBHKHOTO
Omoka; pa®OTHI CHJIBI TPEHHS; ONTUYECKOW CHIIBI M (OKYCHOTO PaCCTOSHUS
coOuparomel JIMH3BL, 3JEeKTPUUSCKOTO CONPOTHUBIICHHS PE3UCTOpa; pPadOoTHI
Y MOILHOCTH TOKa;
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2) ymeHusi npedcmasiims  IKCHEPUMEHMANIbHbIE PEe3VAbMAamsvl 6 Guoe
mabauy, 2pagpuxkos Ui CXeMamuyeckux PUCYHKO8 U Oelams 6bleo0bl Ha
OCHOBAHUU NONYYEHHBIX IKCHEPUMEHMANbHbIX OGHHBIX. O 3aBHCHMOCTH CHIIBI
YIOPYTOCTH, BO3HHUKAIOIICH B MNpPYXHHE, OT CTEMeHH [Ae)OpPMAIMH IPYKUHBL,
0 3aBUCHMOCTH CHJIBI TPEHUsI CKONBXEHHsI OT CHJIBl HOPMAJILHOTO JIaBICHUS,
0 3aBUCHMOCTH apXHMEIOBOW CHJIBI OT 00bEMa MOTrPYKEHHOW dYacTH Tena,
0 3aBHCHUMOCTH CHJIBI TOKa, BO3HHKAIOLICH B MPOBOJHHUKE, OT HANPsDKCHUS Ha
KOHI[AX MPOBOJHMKA;, O CBOMCTBAX H300PaXKEHHS, MOIYYCHHOTO C IIOMOIIBIO
COOMpAroIIeH JINH3BIL.

7. Pacnpenenenne 3apanuii KHM OI'D no ypoBHSAM CJ10:KHOCTH

B pabote mpexacTaBieHs! 3aJaHUS Pa3HBIX YPOBHEH CIOKHOCTH: 06a30BOTO,
HOBBILIICHHOTO ¥ BBICOKOro. B Tabimuie 4 mpencTaBiIeHO paclpesielicHHe 3aiaHuii
10 YPOBHSM CJI0KHOCTH.

Tabnuya 4
Pacnpedenenue 3a0anuti no yposHaM CLONCHOCMU
Yposenn Komnu- Maxkcu- ITporieHT MaKCUMaIbHOTO MIEPBUYHOTO Oasiia
CIIO)KHOCTH 4ECTBO MaJbHBIH 3a 3a/1aHKsl JAHHOTO YPOBHSI CIIOXKHOCTH
3a1aHui 3a/1aHui HePBUYHBIH OT MaKCHMaJILHOT'O TIEPBUYHOTO Oasuia
Oasn 3a BCIO paboty, paBHOro 39
basoBbrii 14 19 49
TToBbIIEHHBIH 5 11 28
Bricokwmii 3 9 23
Hroro 22 39 100

8. [Ipoao/EKMTEILHOCTD IK3aMeHa
Ha BeImonHeHNE K3aMEHAIIOHHOH paboThl npenocTaBisercs 180 MUHYT.

9. lonoJHUTE/IbHbIC MATEPUAJILI M 000PY10BAHUE

IlepeueHp NOMONHUTEIBHBIX MAaTEPHANOB U 000PYJOBaHNUS, HCHIONb30BaHHUE
KOTOpBIX pazpemieHo Ha OI'D, yrTBepxkaaercs NpHKa3oM MUHIPOCBELICHUS
Poccuu n Poco6pransopa.

VYuacTHHKaM 5K3aMeHa paspellaeTcs MONb30BaThCs HEMPOrpaMMHPYEMbIM
KaJIbKyJIATOPOM (I KaXJOr0 YyYEHHKAa) C BO3MOXKHOCTBIO BBIUHCICHHS
TPUTOHOMETpHYECKUX (GyHKIUHA (cos, sin, tg) W JuHEHKOH. [l BHITOTHEHHS
SKCHEPUMEHTANBHBIX 33JaHUM HCIONB3YIOTCA Habophl 000pyHoBaHMS (IOJIHBIN
NepeyYeHb MaTepruaioB U 000pyaoBaHus npuBeAcH B [Ipuinoxenun 2).

10. CucTrema onieHMBaHHMS BBLINOJHEHHS OTAEJbHBIX 3aJaHUi
M IK3aMEHAUMOHHOI pa0oThl B L1eJIOM

IIpaBuiibHOE BBHINOJHEHHE Kaxaoro w3 3ananuil 3, 5-11, 15 ouenuBaercs
1 GammoM. 3amaHue CUMTAETCS BBIMOJIHEHHBIM BEPHO, €CIIM OTBET 3alMCaH B TOH
(dopme, kKoTopasi yka3zaHa B WHCTPYKIIUH IO BBHITIOJHEHHIO 33J[aHUs, U MOJHOCTHIO
COBIIAJA€ET C 3TAJIOHOM OTBETA.
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IIpaBuiibHOE BBINTOJIHEHHE KaXI0To U3 3ananuil 1, 2, 4, 12, 13 ouenuBaercs
2 bamramu. 3alaHe CUUTACTCS BHITOIHEHHBIM BEpHO, €CITH OTBET 3aIFICAaH B TOH
(dopme, KoTopast ykazaHa B MHCTPYKLHUH IO BBINOJIHEHHIO 33aJaHuUsl, U TOJHOCTHIO
COBIIA/IaeT C TAJOHOM OTBETAa: KaXKAbI CHMBOJ B OTBETE CTOMT Ha CBOEM MecCTe,
JWIIHIE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BhIcTaBmsercs 1 6amr, eciu Ha 000
OJTHOM MO3UIIMU OTBETA 3aIHCaH HE TOT CUMBOJI, KOTOPBIHA MPE/ICTABICH B STAJOHE
oTBeTa. Bo Bcex apyrux ciyyasx BeicTaBisiercs: 0 Gayios.

IIpaBmiibHOE BBHINOJHEHHE Kaxaoro M3 3anaHuil 14 m 16 ouenuBaercs
2 GayutaMu. 3aJjaHUe CUMTACTCS BBITIOJIHEHHBIM BEPHO, €CIIM OTBET 3alicaH B TOU
¢dopme, KoTopas yKa3aHa B HHCTPYKLHMM IO BBIIOJHEHMIO 3aJaHMsL, KaXKIbIi
CHUMBOJI IIPUCYTCTBYET B OTBETE, B OTBETE€ OTCYTCTBYIOT JIMIIHHE CHMBOJIBI.
Iopsimok 3amucu CUMBOJIOB B OTBETE 3HAUeHHs He nMmeeT. BrictaBusercs 1 Garr,
€CJIU TOJIBKO OJIMH M3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET 3TAJIOHY
WIN TOJIBKO OAMH CHUMBOJI OTCYTCTBYET; BO BCEX NPYTHMX CIydYasX BBICTABISIETCS
0 Gannos.

Ecnm Komm4uecTBO CHMBOJIOB B OTBETE OOJNBINE TPeOyeMOro, BBICTABIISIETCS
0 6au10B BHE 3aBUCUMOCTH OT TOro, ObUIM JIM YyKa3aHbl BCe HEOO0XOAUMBIE
CHUMBOJIBL.

Beinonnenue 3anaHuil ¢ pa3BEPHYTHIM OTBETOM 17-22 OLEHUBAETCS ABYyMs
JKCIepPTaMH C Y4ETOM TMPABHIBHOCTH W TOJHOTHI OTBeTa. MaKCHMaITbHBIH
MEPBUYHBIA 0ajul 3a BBINIOJHEHHE 3aJaHuil ¢ pa3BEPHYTHIM oTBeToM 18 m 19
cocraBisieT 2 Oamia, 3a BeinoiaHeHue 3amanuii 17, 20-22 cocraBimser 3 Oaiia.
K kaxxmoMy 3agaHWI0 MPHUBOAWTCS TOAPOOHAs HMHCTPYKLIHUS JUIS OKCIEPTOB,
B KOTOPOH yKa3bIBAaeTCsA, 32 YTO BBICTABISCTCS KaKABIH Oamm — OT Hyms 10
MaKCUMalbHOrO. B BapuaHTe mnepex KakKIbIM THUIIOM 3aJaHUil Ipeanaraercs
HHCTPYKITHA, B KOTOPOH IpUBeAeHB! 00mmue TpeOboBaHMS K 0(DOPMIEHHIO OTBETOB.

B coorBerctBum ¢ IlopsakoMm mnpoBeneHUs TOCYAAPCTBEHHOH HTOTOBOM
aTTeCTalluM 110 00pa30BaTeIbHBIM IIPOrpaMMaM OCHOBHOI'O OOIIEro oO0pa3oBaHUs
(npuka3 Munnpocseienusi Poccun u PocobpHanzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBad MunroctoM Poccun 12.05.2023 Ne 73292)

«72. IlpoBepka 3k3aMEeHaMOHHEIX Pa0OT BKIIIOYACT B ceOs:

1)  mpoBepKy M OLICHUBaHHWE NPEAMETHBIMH KOMHCCHSIMU Pa3BEPHYTHIX
OTBETOB (B TOM uHcie yCTHBIX) Ha 3ananus KM B cOOTBETCTBHH C KPUTEPUSIMHU
OILIEHWBAHUS MO COOTBETCTBYIOIIEMY YU4eOHOMY MpEIMETY, pa3paboTKa KOTOPBIX
oprauusyetcs Poco6puanzopom!. <...>

ITo pe3ynbraram mnepBoii ¥ BTOPOil MPOBEPOK IKCIEPTHI HE3ABUCUMO JIPYT OT
JpyTa BBICTABIISIFOT MEPBUYHBIEC OAJUTBI 32 KaXXIbI Pa3BEPHYTHIM OTBET Ha 3aJaHUS
KHUM. <...>

B cimyudae CymIecTBEHHOTO pacxXoKAEHMs B  IEPBUYHBIX Oaniax,
BBICTABIICHHBIX  JIBYMSl  OKCIEPTaMH, Ha3HadaeTcs  TPEThs  IPOBEpKa.
CylecTBeHHOE pacXOXKIeHHE B TEPBUYHBIX OajiaX OIpPEIeNIeHO B KPUTEPHIX
OLICHUBAHU MO COOTBETCTBYIOIIEMY YYEOHOMY IIpEIMETy, pa3paboTka KOTOPBIX
opranusyetcs PocoOpHaa3opom.

' Yacts 14 crateu 59 ®enepanbHoro 3akona ot 29.12.2012 Ne273-®3 «O6 obpasoBanun B Poccuiickoit
Denepauny.
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Tperuii »skcnepT Ha3HayaeTcs IO COIVIACOBAHUIO C  IIpefcenaTesieM
MpEeIMETHOM KOMHUCCHMHM U3 YHCJIa OJKCIEPTOB, paHee He MPOBEPSBIIMX
9K3aMCHAIMOHHYIO paboTy.

TpeTbeMy 3KcIepTy MpenocTaBiseTcss HHGpopManys O MEpBHUYHBIX Oaiiax,
BBICTABIICHHBIX dKCIIEPTAMH, PaHee MPOBEPSBIINMH YK3aMEHAMOHHYIO paboTy».

Cy11ecTBEHHBIMU CUUTAIOTCS CICIIYIOIINE PACX0XKICHHS.

1. Pacxoxaenue Mexay OangaMu, BHICTAaBICHHBIMU ABYMsI SKCIIEPTaMH 3a
BBINIOJTHEHUE J1I000T0 W3 3afanuil 17-22, B2 unu Oonee Gamta. B aTom ciyuae
TPETUH SKCHIEPT IMPOBEPSIET TOJIBKO T€ OTBETHl Ha 3a/aHusi, KOTOpbIE BBI3BAIU
CTOJIb CYIIECTBEHHOE PacXOXICHHE.

2. PacxoxaeHue B pe3ysbTaTax OLCHUBAHMS JBYMS OKCIIEPTaMH OTBETa Ha
OIHO W3 3amaHuil 17-22 3akimrodaeTcd B TOM, YTO OJUH 3KCIEPT yKasal Ha
OTCYTCTBHE OTBETa Ha 3a/laHHME B HK3aMEHAI[MOHHOW paboTte, a HpYyrod sKCHepT
BBICTaBMJI 32 BBIMIOJIHEHUE ITOTO 33J]aHKs HEHYJIeBOi Oam. B aToM ciyvae Tpetuit
9KCHEPT MPOBEPSET TOIBKO OTBETHI HA 3a/laHHs, KOTOPBIE OBLUTH OILIEHEHBI CO CTOJb
CYIIIECTBEHHBIM PaCXOKICHHUEM.

3. Cutyanuu, B KOTOPHIX OJIMH 3KCIEPT yKa3aJll HAa OTCYTCTBHUE OTBETa
B DK3aMCHAIIMOHHOW paboTe, a BTOPOH 3KCHEepPT BBICTABWIJI HYJIEBOH Oamn 3a
BBIMIOJIHEHHWE O3TOTO 33/aHus, HE SABIAIOTCA CHUTYAIMsIMH CYIIECTBEHHOI'O
PacXOoKJeHHS B OLICHUBAHUH.

MakcuMaNbHBI TNEepBUYHBIA Oalll 32 BBINOJHEHHE SK3aMCHALIMOHHOMN
paboTsl — 39.

Ha ocHoBe 0ay1oB, BBHICTAaBJICHHBIX 32 BBITOJHEHUE BCEX 3aJaHUN paboThI,
MOJICYUTHIBACTCS CyMMAapHBIH NEPBUYHBIN 0aJll, KOTOPBIA NMEPEBOJAUTCS B OTMETKY
0 NATHOAIUIBHOM LIKaJIe.

11. YcaoBusi npoBeaeHusi padoThl (TPe0OBaHUS K CTIENHATNCTAM)

DK3aMeH MPOBOJMTCS B KaOWHeTaxX (HU3MKH. [IpH HEOOXOJMMOCTH MOXKHO
UCIIOJIb30BATh APYrue KaOWHEThl, OTBeYaroye TpeOoBaHUsIM 0e30MacHOro Tpyaa
TIPY BBITIOTHEHUHN DKCIIEPUMEHTANBHBIX 33IaHUH YK3aMEHAIIMOHHOMW PaboTHI.

Ha o9k3amMeHe B KaxIOW AayJUTOPHH MNPUCYTCTBYET  CIECIUATUCT
M0 MPOBEICHUIO MHCTPYKTaXKa M OOECIEUEHHIO JIaOOPATOPHBIX paboT, KOTOPBIH
MPOBOAMT TEpea SK3aMEHOM HHCTPYKTaX MO TEXHUKE OE30MacHOCTH U CIIEAUT
3a COOJIIOZICHUEM MpaBWJI 0E30IacHOTO TPyAa BO BpeMsi pabOThI SK3aMEHYEMbIX
c mabopatopHbiM  obopymoBaHueM. IIpuMepHas HWHCTPYKIHS IO TEXHHUKE
Ge3onacHocTu npuBezcHa B [Ipunoxennn 3.

Kommiektst ~ nmaGopatopHoro  oOOpyAOBaHWS AL BBIIOJHEHHS
SKCHEPUMEHTANIBHOTO 3amaHus (3aganue 17) GopMupyrorcs 3a0iaroBpeMEHHO,
JI0 TpOBeAeHMs 3K3aMeHa. J[nd MOAroTOBKM JabopaTOpHOro 00OpYAOBaHUS
B IIYHKTHl IpOBENEHHS 3a OAMH-IBA IHS A0 OSK3aMeHa COOOIIAIoTcs HoMmepa
KOMIUIEKTOB OOOpYZOBaHHUS, KOTOpBIE OyAyT HCIONB30BaThCs Ha JK3aMEHe.
Kputepun mpoOBEpKH BBIMOJHEHHUS JKCICPUMEHTAIBHOTO 3aJaHusi TPeOYIOT
ucnonb3oBanus B pamkax OI'D  craHAapTH3MPOBAHHOTO  J1a0OPATOPHOTO
oOopynoBanus. IlepeyeHb KOMIUIEKTOB OOOpYOOBaHHS Ul  BBITOJHEHUS
OKCTIIEPUMEHTAIBHBIX 3aJaHUl COCTABJICH Ha OCHOBE THITOBBIX HAOOpPOB ISt
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¢poHTanbHEIX pabor mo ¢usnke. CocraB 3TUX HAOOPOB/KOMIUIEKTOB OTBEYAET
TpeOOBaHWAM  HAAE&KHOCTH M TpeOOBaHHAM K KOHCTPYHPOBAHHUIO
SKCIIEPUMEHTAIBHBIX 3aJaHui OaHKa dK3aMeHalMoHHBIX 3ananuii OI'D. Howmepa
W omnucaHue O0OOpYINOBaHMSA, BXOJSIIETO B  KOMIUIEKTBI, MPHUBEICHBI
B [Ipunoxenuu 2.

IIpu OTCYTCTBHM B MyHKTaX MPOBEICHHS dK3aMeHa KaKUX-THOO MPHOOPOB
Y MaTepHajoB 000pyI0BaHUE MOXKET OBITh 3aMEHEHO Ha aHAJIOTMYHOE C JAPYTUMHU
XapakTepucTUKaMu. B mensx oOecrmedeHUs: OOBEKTHBHOTO — OIIEHUBAHUS
BBITIOJTHEHUS SKCIIEPUMEHTAIBHOTO 3a/1aHus yyacTHHKaMu OI'D B cirydae 3aMeHbI
0o0OpyZOBaHMS HA AHAJOIMYHOE C APYTMMH XapaKTePUCTHKaMU HEOOXOIMMO
JIOBECTH 10 CBEICHHUS ODKCIEPTOB NPEIMETHOW KOMHCCHH, OCYILECTBIISIOIINX
NPOBEPKY  BBINIONIHEHHWS  3aJaHWl, OIWCAHWE  XapaKTEePUCTUK  peajbHO
HCIIOIB3YEMOT0 Ha 9K3aMeHE 000pyJOBaHUSL.

12. N3menenust B KUM 2025 roaa no cpaBuenuio ¢ 2024 rogom

Oo1m1ee YncITo 3aJaHni COKpaIIeHo ¢ 25 1o 22.

OpHa W3 KadeCTBCHHBIX 33jady IepeBefeHa B GopMy 3allaHus C KPaTKHM
OTBETOM.

VY naneHsl 3aiaHus Ha paclio3HaBaHHE (GOPMYN U OAHA W3 JIMHUI 3amaHUi
Ha paboTy cO cXeMaMH M TabIuIaMu. JTH CHOCOOBI NTPEACTaBICHUS HH(OpMAIn
WHTETPUPOBAHBI B pa3iMyHble JIMHUY 3aiaHnnii KUM.

VYMeHblIeH 00BEM TekcTa (U3UUECKOTO COIEpXKAHUS, K KOTOPOMY
IpeuIaraeTcsl TOJIbKO OJHO 3aJaHHe Ha NPHMEHEHHe MH(opMamum U3 TeKcTa B
HOBOM CHTyanuu.

B kadectBe  pacu€THBIX  3ajay  Ipelaraerca  TOJBKO  OfHA
KoMOMHHpOBaHHas 3a1ada (Ne 22).

3amaun 20 u 21 pa3nu9aroTCS yPOBHEM CIIOXKHOCTH U MOTYT 0a3MpOBaThCS
Ha Marepuane JI000ro M3  pas3lesoB  (MEXaHUYECKHE, TEIUIOBBIE  MIIU
9JIEKTPOMArHUTHBIE SIBJICHUS).

MakcuMalbHBI TEPBUYHBIA 0ajyl 32 BBINOJHEHHE JK3aMEHAIMOHHON
paboTel ymeHbmmics ¢ 45 10 39 6amios.
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Ipunoowcenue 1

O600ménnbiid miaan Bapuanta KUM OI'D 2025 roxa no ®U3NUKE

VYposnu crnoscnocmu 3a0anuii: b — 6azoswiil, I1 — nosviuennulii, B — évicoxuil.

No TpeboBanus K MPeAMETHBIM PE3yIbTaTaM OCBOCHHS Konpr Koabt YpoBeHb Makcu- [Tpumepnoe
3aaHus OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI MPOBEPSEMBIX |  TIPOBEPSIEMBIX CIIOKHOCTH MaJIbHBIN BpeMs
3JIEMEHTOB TpeOoBaHUIl K TNICPBUYHBIN | BBIMOTHEHHS
coJiepKaHus IPEAMETHBIM Gan 3anaHus
pe3yBTaTaM 3a 3a71aHNe (mMuH.)
Hcnonvzosanue nonamuiino2o annapama Kypca pusuxu
1 [IpuBoauTh, TpUMEpHl SBIEHUM, NpPUOOPOB, GHU3H- 14 3,4 b 2 2
YECKHX BEJIMYUH U €IUHMI] UX u3Mepenus. [IpaBuiibHO
TPaKTOBaTh (PU3UUYECKUI CMBICT HCIIOJIb3YEMbIX BEIH-
YUH, UX 0003HAYCHUS U €IMHUIIBI U3MEPECHHUS
2 Paznuyate sBIEHUS U 3aKOHOMEPHOCTH, JIEXKAIKE B OC- 14 4,9 b 2 2
HOBE MIPUHIUIIA ACHCTBUS MAIlMH, TPUOOPOB M TEXHU-
YECKUX YCTPOWCTB. Bwimenste mpuOopsl is u3Mepe-
HUS (PU3NYECKUX BETUIUH
3 Pacrio3HaBaTh NPOSIBICHUE HW3YYEHHBIX (UINUESCKUX 14 2 b 1 2
SIBJICHWM, BBIJCISISI WX CYIIECTBCHHBIE CBOMCTBA/
MIPU3HAKU
4 OnuceiBaTh CBOMCTBA SABJIEHUSA MO €ro XapaKTEPHBIM 14 2 b 2 10
MpU3HAKaM U Ha OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX
naHHoe (usnueckoe siBieHue. Pa3nuuate i1 JaHHOTO
SIBJICHUS] OCHOBHBIE CBOMCTBa WJIM YCIIOBHUSL €r0 IpoO-
TEKaHUs
5 OOBACHATH OCOOCHHOCTH NPOTEKAHUS (UINUECKUX 14 7 b 1 6
SBJICHUH, UCNOJIb30BaTh (U3NYECKUE BEIMYMHBI U 3a-
KOHBI JUIsI 00bSICHEHUS
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Ne TpebGoBaHMs K IPEIMETHBIM pe3yIbTaTaM OCBOCHHUS Kopbr Konbr YpoBeHb Makcu- [Ipumepnoe
3aaHus OCHOBHOI 00pazoBaTeIbHON MPOrPaMMBI IPOBEPSEMBIX |  IPOBEPIEMBIX CJIO’KHOCTH MaJIbHBIN BpeMs
3JIEMEHTOR TpeOOBaHMIT K IICPBUYHBIN | BBIIOJTHCHHS
cozlepKaHus IpeIMETHBIM Oan 3afiaHus
pesynbTaTaM 3a 3aJlaHue (MuH.)
6 BoluucnsaTe 3HaueHHe BETMYMHBI IPU aHAIU3E SIBJICHUI 1 4,6 b 1 4
C MCMOJIb30BAaHUEM 3aKOHOB U (hOpMYII
7 BoluucnsaTe 3HaueHHe BETMYMHBI IPU aHAIU3E SIBJICHUI 1 4 b 1 4
C MCMOJIb30BaHUEM 3aKOHOB U (hOpMYJI
8 BbIuuciaTe 3HaueHUE BEIIMYUHBI IIPU aHAIU3E SIBICHUN 2 4,6 b 1 4
C MCII0JIb30BaHUEM 3aKOHOB U (pOpPMYII
9 BeIuuciaTe 3HaueHUE BEJIMYUHBI IIPU aHAIU3E SIBICHUN 3 4 b 1 4
C MCII0JIb30BaHUEM 3aKOHOB U (OpMYII
10 BbIuuciaTe 3HaueHUE BEJIMYUHBI IIPU aHAIU3E SIBICHUN 3 4 b 1 4
C MCNOJIb30BaHUEM 3aKOHOB U (hOpMYII
11 BrrunciisaTe 3Hau€HHE BEIMUUHBI TPU AHAIU3E SIBJICHUI 4 4,6 b 1 4
C MCII0JIb30BaHMEM 3aKOHOB U (pOpMYII
12 OnuceiBaTh W3MEHEHHS (U3WYECKHX BEIUYMH TPH 1,2 3 b 2 5
NPOTeKaHUN (PU3NYECKUX SBJICHHUIA U MPOLIECCOB
13 OnuceiBaTh W3MEHEHMSI (PU3MUECKUX BEIWYMH IIpU 3,4 3 b 2 5
IPOTEKaHUN (PU3NYECKUX SABJICHUN U MPOLIECCOB
14 OnuceiBaTh CBOMCTBA Tel, (PU3NYECKHUE SABICHUS U MPO- 1-4 3 IT 2 5
[[ECCHI, UCTIONB3YS (U3UUYECKUE BEIHYMHBI, (PU3HUECKHE
3aKOHBl W TPUHIUNBI (aHaIW3 TPaPUKOB, TAOIHII
U CXEM)
Memoodonozuueckue ymenus
15 [TpoBOIUTH TpsSIMBIE M3MEpPEHHs] (PU3NIECCKUX BEITHYUH 1-3 5 b 1 2

C HCHOJb30BAaHUEM M3MEPUTEIbHBIX NPUOOPOB, Ipa-
BIJIBHO COCTaBJIATh CXEMbI BKJIIOUEHHs IpUOOpa B IKC-
NIEPUMEHTAJIbHYIO YCTaHOBKY, IPOBOAUTH CEPUIO U3ME-
peHuii, BBIOMpaTh 000pyIOBaHKE M0 THIIOTE3€ OIBITA
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Ne TpeboBanus K PEAMETHBIM PE3yJIbTaTaM OCBOCHHS Konpr Konpr YpoBeHb Makcu- [Tpumepnoe
3a/1aHus OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI IPOBEPSEMBIX |  IPOBEPIEMBIX CIIOKHOCTHU MaJbHBIN BpeMs
3JIEMEHTOR TpeOOBaHMIT K NEPBUYHBIH | BBIIOIHCHUS
CcoJlepKaHus IpEIMETHBIM Gan 3anaHus
pe3yIbTaTaM 3a 3aJlaHue (MuH.)
16 AHaNM3UpOBaTh OTAENbHBIE 3Tallbl MNPOBEICHUS HC- 14 5 IT 2 5
CJIEIOBaHUS Ha OCHOBE €T0 ONMUCAHMS: J€JaTh BBIBOJBI
Ha OCHOBE ONMCAHMS HCCIEIOBaHUS, UHTEPIPETHPO-
BaTh Pe3yJbTaThl HAOJIIOIEHUN U ONIBITOB
17 [IpoBOIUTh KOCBEHHBIC H3MEpPEHUsT (PU3HUECKHX Be- 1,3 5 B 3 30
JUYHH, UCCITIEOBAaHUE 3aBUCHUMOCTEH MEXIYy BEIUYU-
HaMHU (9KCIIEPUMEHTAIBHOE 3aJaHUE Ha peajJbHOM
000pyI0BaHNN)
Paboma c mexkcmamu puzuuecko2o cooepicanus
18 [TpumensaTs MHOPMAIMIO M3 TEKCTa IPH PEIICHUH 14 11 I1 2 15
y4eOHO-TIO3HABATENIbHBIX M YYEOHO-TIPAKTHUECKUX
3aj1a4
Pewenue 3a0au
19 OOBsICHITH (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEI 1-3 7,10 I1 2 12
20 Pemartp pacuérHblie 3a1a4uu, UCMONB3Ys 3aKOHBI U (hop- 1-3 8 I1 3 15
MYJIBI, CBSI3bIBAIONTHIE (DU3MIESCKHIE BETTMYMHBI
21 Pemate pacuérHble 3a1a4M, UCIONIB3YS 3aKOHBI U (Op- 1-3 8 B 3 20
MYJIBI, CBSI3bIBAIONTHIE (DU3MIESCKHIE BETMIMHBI
22 Pemate pacuérHble 3a7auu, UCHOJb3Ys 3aKOHBI U (op- 1-3 8 B 3 20

MYJIbl, CBS3bIBaONINE (PU3NYECKUE BETUYHUHBI (KOMOU-
HUpOBaHHAs 33/1a4a)

Bceero 3aganuii — 22; U3 HUX

10 TUILY: C KPATKUM OTBETOM — 16; ¢ pa3BEPHYTHIM OTBETOM — 6;
1o ypoBHto cinoxkHoctu: b —14; I1-5; B — 3.

MaxkcumanbHbIN epBUUHBIN Oast 3a padoty — 39.

OO61ee Bpemst BITIOJIHEHUS paboThl — 3 yaca (180 MunyT).

© 2025 depepanpHas ciayx0a 1o Ha3opy B chepe 00pa3oBaHUsS U HAYKH




Cnemudukamus KM OI'D 2025 r. OU3UKA, 9 knace.  14/21

Ipunooscenue 2
IlepeyeHb KOMILJIEKTOB 000PY10BAHMS

ITepeyens KOMIIIEKTOB 00OPYIOBAaHMS JUIS BEITOTHEHUS 3KCHEPHMEHTAIBHOTO
3aaHUS COCTaBIEH HA OCHOBE THIOBBIX HA0OpPOB Uil (DPOHTANBHBIX pPaboT
o u3uKe.

OCo0EHHOCTh KOMITJIEKTOB COCTOMT B TOM, YTO OAMH KOMIUIEKT TpeIHa3HAYeH
JUTSL BBITTOJTHEHUS 1IEJION CepHH DKCTIePHMEHTANbHBIX 3a1aHuid. [loaToMy Ajst ogHOTO
KOHKPETHOTO 33JaHusl KOMIUIEKTHI HM30BITOYHBI MO CPABHEHHIO C HOMEHKJIATypOM
00opyoBaHusI, HEOOXOAMMOTO ISl €0 BHIMOJHECHUSI.

3ananus 17 anst KUM OI'D 2025 r. pa3pabaThiBatoTCs TOJAbKO Ha 0a3¢ KOMIUIEKTOB
obopynoBanust Ne 1, Ne2, Ne 3, Ne 4 u Ne 6. (3azaHusi ¢ MCIONB30BaHUEM KOMILIEKTOB
Ne 5 u Ne 7 6ynyT BBomuthcst B KM OI'D B nociemyommue rojsl.)

Bnumanue! B wmartepumanax U SKCICPTOB IPHMEPH BO3MOXKHBIX OTBETOB
Ha SKCHECPHMCHTAJBHBIC 3aJlaHNs IPHBEICHBI B COOTBETCTBHU C PEKOMEHIYEMBIMH
XapaKTepUCTHKaMH OO0OpYHOBaHWS, yKAa3aHHBIMH B OIMCAHWM KOMIUICKTOB. [Ipn
HCTIONB30BAHMUHM ~ 3JIEMEHTOB  O0OpYJOBaHUS C  JPYTHMH  XapaKTepUCTHKaMU
HEOOXOINMO BHECTH COOTBETCTBYIOIIWE H3MEHEHHS B MEPEUCHb KOMIUIEKTOB IIEpes
IPOBEACHUEM »SK3aMEeHa M JOBECTH WH()OPMAIMIO O BHECEHHBIX M3MEHEHHSIX
JI0 CBEJICHHUSI KCIIEPTOB, MPOBEPSAIOLINX 3aJaHUS C Pa3BEPHYTHIM OTBETOM.

Kommiaekr Ne 1

3J1eMEHTbI 000PY/I0BaAHMSI pexoMenyeMbie xapakTepucTukn'

® BEChI JICKTPOHHBIE npeznen u3Mepenus He MeHee 200 T

® U3MEPHUTENbHBIN IIIIHH]IP npenen u3meperust 250 v (C = 2 mur)

(MeH3ypKa)

® CcTakaH IIpO3pavHble CTEHKH, BHICOTA HE MEHEE
120 MM, nuameTp He MeHee 50 MM

e muHamometp Ne 1 npenen uzmepenns | H (C = 0,02 H)

e nuHamometp Ne 2 npenen uzmepenns S H (C=0,1 H)

® ITI0BapcHHad COJib, I1aJI0YKa
1A ICPEMCIIMBAHUS

o IWIMHAp CTANbHOIM; 0603HaunTE Ne 1 | V=(25,0£0,3) e, m=(195+2)r

® WIMHJP ATIOMUHHUEBBIH; V=(25,0+07)cM}, m=(70+2)r
0003HaunTh Ne 2

V=(56,0+1,8)cM?, m=(66+2)r,
MMEeT IIKaIy BAOJb 00pa3yrolei ¢ eHoH
nenenus 1 MM, mrHa He MeHee 80 MM

® TUIACTHUKOBBIN LIWIIMHIID;
0003Ha4uTH No 3

® IWIMHJIP aJIOMUHUEBBIN; V=(34,0+0,7)eM’, m=(95+2)r

0003Ha4uThL No 4

® HHTH

(1) PexomeHyeMble XapaKTEPUCTHKU BJIEMEHTOB 00OpyaoBaHHMs KoMmiuiekta Ne 1 JOJDKHBI
obecrie4nBaTh BHIIIOJIHEHHE CIIETYIOIINX OIBITOB:

— W3MEpeHHe CpelHeH IUIOTHOCTH BemecTBa (MWIMHAPBHL Ne 1-4), apXuMeIOBOH CHIIBI
(mmuHApE! Ne 2-4);

— MHCCIIEJ0BaHME 3aBHCHUMOCTH apXMMENOBOH CHIIBI OT 00bEMa MOrpy:KEHHOH dacTH Tena
(mmmEAp Ne 3) M OT IUIOTHOCTH JKUJKOCTH, HE3aBUCHMOCTH BBITQJIKHBAIOLICH CHIIBI
oT Macchl Tena (uTHHAps Ne 1 1 2).

© 2025 DepepanbHas ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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Kommiaekt Ne 2

3J1eMeHThbI 000py10BaHUS

pexoMenyembie xapakrepucTuku®

IITaTUB Ta00PaTOPHBIHA
C IepKaTeNsIMU

JuHamometp 1

npenen m3meperns 1 H (C = 0,02 H)

JTUHaAMOMETp 2

npenen uamepenus S H (C= 0,1 H)

npyXuHa | Ha MIaHIeTe
C MHJUIMMETPOBOM LIKaJIOH

xé€ctkocth (50 £2) H/m

Hpy>KMHA 2 Ha MJIaHIIeTe
C MHJUIMMETPOBOM LIKaJIOH

wé€ctkocth (10 £2) H/m

TpHU Ipy3a, 0003HauuTh Ne 1, Ne 2
uNe3

Maccoif o (100 + 2) r xaxxablii

HaOOPHBIH Ipy3 MWK HA0Op
rpy30B, 0603HauuTh Ne 4, Ne 5
uNe 6

HAOOPHBIH I'Py3, TO3BOJIIONINAI
YCTaHABIIMBATH MAcCy TPy30B:

Ne 4 maccoii (60 £ 1) r, Ne 5 maccoit

(70 £ 1) r 1 Ne 6 maccott (80 + 1) T witn Habop
OTHENBHBIX IPY30B

JIMHENKA U TPaHCIIOPTUD

mHa 300 MM, ¢ MIJITTUIMETPOBBIMH
JIEIEHASIMA

OpYCOK JIEpEBSIHHBIN C KPIOYKOM

Macca Opyckam = (501 5)r

HaTpaBJIAIONIAs JUTMHOW HE MEHEe
500 MM (TOBEpXHOCTh «A»)

K03 PUIIHEHT TPEHUS JePEBIHHOTO OpyCcKa
110 Hamnpasisitomieit 0,2

rubKas moJyioca JJIMHON HEe MEHee
500 MM (moBepxHOCTH «bY),
KOTOpasi KperuTCsl Ha
HATPaBISIONIYIO

K03 PUIUESHT TPEHUS IEPEBIHHOTO OpyCcKa
o mosoce 0,6

3aKUM KaHUESIPCKUI

oOecrevynBaeT KpersieHHe TiOKOM MmoJiochl
Ha HanpasJsoLei

(2) PexomeHtyeMble XapaKTEPUCTHKU BIIEMEHTOB O00OpYyHOBaHHMs KoMIuiekTa No2 IOJDKHBI
00eCIIeYnBaTh BBIIIOIHEHHE CIIETYOIIHX OIBITOB:
— U3MepeHHe JKECTKOCTH TPYXKHHBI, KOI(POHUIMEHTa TPEHHUS CKOJBXKEHHs, pPaOOTBI CHIIBI

TPEHHS, CHIIBI YIIPYTOCTH;

— HCCIEJOBAHUE 3aBUCUMOCTHU CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JABJICHUS U OT
poza MOBEPXHOCTH; CHJIBI YIPYTOCTH, BOSHHUKAIOIIEH B IPY>KHHE, OT CTENCHU JedopManun

TIPYKHHBL.

© 2025 DepepanbHast ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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Kommuiekr Ne 3

Kommiekr Ne 4

3JIEMEHTbI o6opyu03anuﬂ

peKoMenIyeMble XapakTepucTHKu®

3JIEMEHTBI 060py1103a1mﬂ

peKoMenayeMble XapakTepucTuku®

® HMCTOYHHUK ITUTAHUA
IIOCTOAHHOI'O TOKa

BBINIPSIMUTEITb C BXOJHBIM HampsbkeHueM 36+42 B
niu O6aTapeHbIi 070K, TTO3BOIISIOIIUIHA
CTYIIEHYaTO MEHSAThH BEIXOJHOE HAIIPSDKCHUE
or1,5Bno7,5B

HUCTOYHUK IIUTaHUS IIOCTOAHHOI'O
TOKa

BBINIPSIMATENH C BXOIHBIM HANPSOKEHAEM
36+42 B wiu O6arapelinslii OJIOK,
TO3BOJISIOMINI CTYIIEHYaTO MEHSAThH BEIXOJHOE
Hanpspbkenue ot 1,5 B 10 7,5 B

® BOJIBTMETP JIBYXIIPEAEIbHBII

npenen uamepenus 3 B, C=0,1 B;
npenen u3mepenus 6 B, C=0,2 B

cobuparomast tuH3a 1

(doxycHoe paccrostaue F1= (100 £ 10) mm

® aMIIEpMETp ABYXIIPEAEIbHbIN

npenen uamepenusa 3 A, C=0,1 A;
npenen uzmepenus 0,6 A, C=0,02 A

coOupatomas J1uH3a 2

(doxkycHoe paccrosiHue F2= (50 + 5) MM

pacceuBaroIas JIMH3a 3

(doxycHoe paccrosiHue F3=— (75 £5) MM

® pe3nucTop, 0003HaUUTH R1

conporusnenue (4,7 0,5) Om

® pe3ucTop, 0003HaYUTH R2

conporusnenue (5,7 = 0,6) Om

e pe3uctop, 0003HaUUThH R3

compotueienue (8,2 + 0,8) Om

e HabOp MPOBOJIOYHBIX
pe3uctopos plS

PE3UCTOPBI 00ECTICUNBAIOT TIPOBEICHUE
WCCIICTIOBAHUS 3aBUCUMOCTH COMPOTUBIICHHS
OT JUTHHBI, TUIOIIAIHU [TOEPEYHOTO CCUCHHS
1 YAETHHOTO COMPOTUBICHUS MPOBOJHHUKA

JIMHENKa JuinHa 300 MM, ¢ MUJITMMETPOBBIMU
JIeTICHUSIMUA

JKpaH

HaIpaBJoIas onruyeckas ckaMbsi He MmeHee 700 MM

JepiKaTelsb SKpaHa
C BIIPECCOBAHHBIMH MarHUTAMHU

YCTaHaBJIMBACTCA HA ONITUYCCKYIO CKaMbIO

® JIaMIIOYKa

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

OCBETHUTEID |

YCTaHaBJINBACTC HAa ONITUYCCKYIO CKaMbIO
1 00eCIIeYHuBAET OIBITHI C TUH3AMHU

® IIepEMEHHBII pe3ucTop
(peocrar)

conpotusierne 10 Om

OCBETHUTEID 2

YKIIaaAbIBA€TCs HAa CTOJI U oOecreunBaeT
BO3MOKHOCTbD IOJTYYCHHSA Y3KOr0O Iy4dKa
JUIS OTIBITA € MOJIYITUJIMHIAPOM

® COCIMHUTEIbHBIC TIPOBO/IA,
10 1.

MO IUIHHID

nuametp (50 £ 5) MM, okaszaTeins
peNoMIICHHs IpUMEpHO 1,5

® KIHY

IUTAaHUIET Ha IJIOTHOM JIMCTE
C KPYT'OBBIM TPaHCIOPTHPOM

Ha IUTaHIIeTe 0003HAYEHO MECTO
JUTSE TOJTy IUITUHIpa

(3) PexomeHmyeMble XapaKTEPUCTHKU DIIEMEHTOB 00OpyaoBaHMs KoMmiuiekta Noe 3  IOJDKHBI

obecreunBaTh BHIIIOIHEHHUE CIIEYIOIIUX OIBITOB:

H3MEpEeHHE NICKTPUUCCKOTO CONPOTHBICHHS PE3UCTOPA, MOIIHOCTH JIEKTPUYECKOIO TOKA,
PabOThI AITEKTPHIECKOTO TOKA;

HCCIIE/IOBAaHNUE 3aBUCHMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IIPOBOJHUKE (PE3UCTODHI,
JIAMITOYKa), OT HaNpsHKEHNS Ha KOHIIAX MPOBOAHMUKA, 3aBICHMOCTH CONPOTHBIICHNUS OT JUTHHBI
[IPOBOIHUKA, IUIOMIA/IH €T0 ITONEPEYHOr0 CEYCHHS U YACIBHOIO COPOTHUBIICHUS;

[IpOBEpKa MpaBiia ISl 3JIEKTPUYECKOTO HAMpPSDKEHUS TPU MOCICI0BATEIbHOM COCANHCHUI
IIPOBOJIHUKOB; MPaBHJIA JUIL CHJIBI 3JICKTPUYECKOTO TOKA IPH IHApaJUICIIBHOM COCIMHEHHU
MIPOBOJHUKOB (PE3UCTOPHI U TAMITOUKA).

© 2025 DepepanbHas ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH

(4) PexomenyeMble XapaKTEPUCTHKH DJIEMEHTOB O0OpyIoBaHHs KOMIUIEKTa No 4 TOJDKHBI
o0ecIeunBaTh BBITOJIHEHIE CJICAYIOIIUX OIIBITOB:

— H3MepeHHe ONTHYECKOH CHIIbI coOuparomieil JuH3bI, (OKYCHOTO PacCTOSHHS COOHMparomieit
nuH3bl (10 CBOMCTBY paBEHCTBA Pa3MEpOB IpelMeTa W H300paKeHHs, KOrjga IpeaMeT
pacIoioKeH B IBOWHOM (OKyce), HoKa3aTes MPeTOMIICHHS CTEKIIa;

— HCCIEIOBaHHE CBOMCTBAa HM300pa)KEHHUs], IOIYYEHHOTO C MOMOIIBIO COOHMpAIOIISH JIMH3bL,
U3MeHeHHs] POKYCHOTO PaCCTOSIHHS BYX CIO)KSHHBIX JHH3; 3aBHCUMOCTH yTJIa TIPEJIOMIICHUS
OT yTJla MaJeHNs Ha IPAHULIE BO3/LYX — CTEKIIO.

© 2025 DepepanbHast ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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Kommuiekr Ne 5

3JIEMEHTBI 060pyu03a1mﬂ

peKoMenyeMble XapaKkTepucTuku®

KommuiekT Ne 6

® CEKyHIOMED 3JIEKTPOHHBIN
C JlaTYMKaMHU

3J1eMeHTBI 000PY/I0OBAHHS peKoMenyeMble XapakTepucTuku®

® HalpaBJIdromas co EN (07

o0ecreunBaeT yCTaHOBKY JaTYHKOB
10JIO’KEHUS U YCTAaHOBKY NPYKUHbI
MasiTHUKA

IITaTUB JJA00PATOPHBIH
C JepKaTesiMu

® OpYCOK JICPEBSHHBIN C ITyCKOBBIM
MarHuTOM

Macca opycka (50 £2) r

(oHa U3 TOBEPXHOCTEH OpycKa UMeeT
OTJINYHBIHA OT IPYTUX KOI(DPUIHEHT TPCHUS
CKOJILKEHMUSI)

peryar nnrHa He MeHee 40 ¢M, TOKeH UMETh He
MeHee 2 TeTelTb TS OBEIIMBAHUS IPY30B
HA KQXIOH M3 CTOPOH OT OCH BPAILCHHUS

KpPCIUICHUE pblvara K ITaTUBY

0JIOK MOABUYKHBIN

OJIOK HEITOABIKHBIN

® IITaTHUB C My(PTOH U CTEPIKHEM IS
KpeIUIeHUs HalpaBJIIoIei
CO IIKaJION

® TPaHCIOPTHP

HHUTb
TpH Tpy3a Maccoit o (100 + 2) r KaxIsIi

JTMHAMOMETP npenen uzmepenus S H (C=0,1 H)
JIMHEHKa JuinHa 300 MM, ¢ MIJITUMETPOBBIMU

JCICHUAMHA

® HUTH | M JUIMHA HUTU He MeHee 50 cM, HcIonb3yeTcs
OndrIspHEIA moaBeC
e 4rpy3a Mmaccoit mo (100 + 2) r xax/sIif

e mpyxwuHa 1

KECTKOCTD (25 + 2) H/m

(6) PexomennyeMble XapaKTEPUCTHKU DJIEMEHTOB 00OpyIOBaHHMS KOMIUIEKTa No 6 JIOJDKHBI

00ecreunBaTh BBITIOJHEHUE CJICAYIOIIUX ONBITOB:

OU3UKA, 9 kmacc. 19/21

® [pyxwuHa 2

xéctiocTh (10 +2) H/M

®  MepHas JICHTa

— M3MEpeHHE MOMEHTA CUJIBI, ICHCTBYIOLIErO Ha Phlvar, paboThl CHIIbI YIPYTOCTH IIPH MOgbEME

rpy3a C IIOMOIIBIO HEIOJBIDKHOTO OJIOKa, pabOTHI CHIIBI YNPYTOCTH TP HOABEME TIpy3a
C HOMOILIBIO TOABIKHOTO OJI0Ka;
IIpOBEpKa yCIIOBUSI PABHOBECHS phIdara.

(5) PexomeHryeMble XapaKTEPUCTHKU 3JIEMEHTOB 00OpYyHOBaHHMs KoMIuiekTa No 5 IOJDKHBI
obecreunBaTh BHIIOTHEHHUE CIIETYIONINX OIBITOB:

— W3MEpeHHe CpefHel CKOpPOCTH MABIDKEHHsS Opycka MO HAKJIOHHOW INIOCKOCTH, yCKOPEHHS
Opycka TpH IBWKEHWH MO HAKJIOHHOW IUIOCKOCTH, YacTOThI W TepHoja KoieOGaHwit
MaTeMaTHYeCKOr0 MasTHUKA, YacTOThl M IepHoja KoJeOaHMil NPYXMHHOTO MasiTHHKA
(C 3IIEKTPOHHBIM CEKYHIOMEPOM);

— HCCIEIOBAaHHME 3aBUCUMOCTH YCKOPEHHMS OpycKa OT yIjla HAaKJIOHA HarpaBisiowlleil, mepuosaa
(JacToTHI) KOJECOAHWH HHUTSIHOTO MAasTHHKA OT JUIMHBI HUTH, Nepuoja KoieOaHi
HPY’KMHHOTO MasTHHKA OT MAacChl IPy3a M XKECTKOCTH HPY>KMHBI, HE3aBHCHUMOCTH HEpHOJa
KOJIeOaHHI HUTSHOTO MasTHUKA OT Macchl Ipy3a.

© 2025 DepepanbHas ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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KommuiekT Ne 7

3J1eMeHTBI 000PYI0BAHUSA pexoMenayemble xapakTepucTuku”

KaJIOPUMETP

TEPMOMETP

BECHI DJICKTPOHHBIC

HM3MEPUTEIbHBIN LIUIUHAD npenen uamepenus 250 mi (C = 2 mi)

(MeH3ypKa)

LWINHIP CTaAbHOM HAa HUTH; V=(250+03)cm’, m=(195+2)r

0003Ha4YuTH No 1

LWIMHIP aJIIOMUHUEBBII Ha HUTY; V=(250107)cm’, m=(70£2)r

0003HaYuTH Ne 2

HUTH 1 M

Obopyodosanue 0118 UCNOb308AHUSA
cneyuanucmom no usuxe:

YallHUK C TEPMOCTATOM
(oaMH Ha ayAUTOPHUIO)

ycraHaBiuBaercs Temneparypa 70 °C

TEpMOMETp (OIMH Ha ayTUTOPHIO)

rpad¥H ¢ BOJ0OH KOMHATHOM

TeMIepaTypsl (OJ1H HA aYAUTOPHUIO)

(7) PexomennyeMble XapaKTEPUCTHKH DJIEMEHTOB 000OpyIoBaHHMS KOMIUIEKTa No 7 IOJDKHBI
06ecneanaTb BBIITOJIHEHUEC CJIEAYIOLIUX OIIBITOB:

— HU3MEpCHUEC y[leﬂbHOﬁ TEIJIOEMKOCTH METAJUTMYECKOIro OUWINHApA, KOJUYECTBA TENJIOTHI,
MOJTy4EHHOTO (PUKCHPOBAHHOI Maccoi BOJbI KOMHATHON TEMIIEPATyphl, B KOTOPYIO OITyLIEH
HArpeThlii [WIMHIP, KOJMYECTBA TEIUIOTHI, OTJAHHOIO HArpeThiM MWIMHIPOM IOCie
OIYCKaHUsI €r0 B BOJAY KOMHATHOW TEMIIEPaTyphl;

— HCCCI0BaHWE M3MEHEHHSI TEMIIEPATYPhI BOJBI ITPH PA3INYHBIX YCIOBHSIX.

© 2025 DepepanbHas ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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Ipunoocenue 3
HHCTPYKIUSA
10 NpaBu/IaM 0e30MacCHOCTH TPYAA AJIsl yYaCTHUKOB
NpH NPOBEICHUH IK3aMeHa B Ka0uHeTe GU3UKH

Bynpre BHMMAaTenbHB W JWUCHMIUIMHUPOBAHHBI, TOYHO BBINONHSANHTE yKa3aHUS
OpraHu3aTopa 5K3aMeHa.

He mnpucrynaiite K BbINONHEHHIO pPAa0OTHI 0e€3 paspelleHus OpraHu3aTropa
9K3aMeHa.

Pa3zmemaiite mpuOOpel, MaTepuanbl, oOOpymOBaHHE Ha CBOEM pabodeM MecTe
TaKUM 00pa3oM, YTOOBI HCKITIOYNTH MX MAJICHNAC WM OTIPOKH/IBIBAHHUE.

Ilepen BbIMONHEHHEM PAaOOTHI BHUMATENIBFHO HM3y4YUTE €€ colep)KaHHe U MOPSA0K
BBITTOJTHEHUSL.

ITpn ipoBeIeHNY OIBITOB HE NOITyCKalTe MpeelIbHBIX HarPy30K M3MEPUTENBHBIX
puOOopoB.

Ilpu  cOopke  OKCHEPUMEHTANbHBIX  YCTAaHOBOK  HCIONB3yHTe  MIPOBOAA
(c HaKOHEYHWKAMH W TPEIOXPAHUTEIBHBIMH YEXJAMH) C MPOYHON W3OJIueit
0e3 BHIUMBIX IOBPSKACHHWN. 3ampeniaercs IOJIb30BATECS  HMPOBOJHUKOM
C U3HOLIEHHOHN M30IsLMEN.

IIpu cOopke 3neKTpUUYECKOn 1ienu n30eranTe nepeceueHusl MpoBOIOB.

HcTouHNK TOKa K 3JIEKTPUUYECKOM LENU MOJAKIIOYalTe B MOCIECIHIOI OYepe.b.
CoOpaHHyI0 Ienb BKJIIOYaiiTe TONBKO IIOCNIE TPOBEPKM U C Ppa3perieHus
OpraHu3aropa 9K3aMeHa.

He mnpousBoauTe mepecoeAWHEHUsT B LEMsAX [0 OTKIIOYEHHS MCTOYHHKA
3JIEKTPONUTAHUS.

IMTonb3yiiTecs MHCTPYMEHTaMH € U30JIUPYIOIIUMU PYUYKaMU.

. Ilo oxoH4aHUHU pa60T1>1 OTKJIFOYUTC HCTOYHHUK OJJICKTPOIIUTAHHUA, IIOCJIC YEro

paz0epuTe MMEKTPUIECKYIO [eTIb.

He yxomute ¢ pabodero Mecra 6e3 pa3pelIeHHs] OpraHu3aTopa SK3aMeHa.
OOHapyXUB HEHCIPABHOCTh B JJNEKTPHUYCCKUX YCTPOMCTBAX, HAXOMALIMXCS IOJ
HAMpPsHKEHUEM, HEME/UICHHO OTKIIFOUMTE MCTOYHHK 3JICKTPOIUTAHUSI M COOOIIUTE
00 9TOM OpraHU3aTOPy SK3aMeHa.

© 2025 DepepanbHast ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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