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Cnennduxanust
KOHTPOJIbHBIX U3BMEPUTECJIbHBIX MATEPHUAJIOB 1JIS1 IPOBECACHUSA
B 2025 roay 0CHOBHOIO rocy1apCcTBEHHOI0 IK3aMeHa
no ®PU3UKE

1. HazHayeHue KOHTPOJIBHBIX H3MepHTeIbHBIX MaTepuajios (KUM) OI'D

OcHoOBHOIT TocynapcTBeHHbIH dk3ameH (OI'D) mpencrtaBiser coboit dopmy
rocy/lapCTBEHHOH MTOroBOH aTTecTallid, NMPOBOAUMOI B IENAX ONpeAeneHHs
COOTBETCTBHUS pe3ynbTaToB OCBOCHHS 00yJaroIIMUCS OCHOBHBIX
00pa3oBaTeNbHBIX MPOTPaMM OCHOBHOTO 00ImIero oOpa3oBaHus TpeOOBaHUSIM
(enepaTbHOrO TOCYIaPCTBEHHOTO 00pa3oBaTeNBFHOTO cTaHxapTa. [ yka3aHHBIX
Leneld  HCHOJB3YIOTCS KOHTPOJbHBIE H3MepHuTenabHble Matepuansl  (KHUM),
MPECTABIISAIONINE COO0I KOMIUIEKCHI 3aIaHUi CTaHIapTU3UPOBAHHON (POPMBI.

OI'D npoBonutcs B coorBercTBuu ¢ depepanbHbIM 3aKOHOM OT 29.12.2012
Ne 273-@3 «O6 oOpazoBanuu B Poccuiickoit @Denepauuu» u Ilopsaxom
NpOBeIeHUsI TOCYIAPCTBEHHOI MTOrOBOM arTecTallud MO 00pa3oBaTENbHBIM
IporpaMMaM OCHOBHOTO OOIIEro O0pa3oBaHUS, YTBEPXKAEHHBIM IIPHKA30M
MunnpocBenienusi Poccun u  PocobOpram3opa ot 04.04.2023  Ne 232/551
(3apeructpupoBad Muntoctom Poccun 12.05.2023 Ne 73292).

2. JlokyMeHTbI, onpeeisiiomue cogep:xanne KUM OI'D

Conepxxanne KM OI'D ompenmensercss Ha OCHOBe (helepabHOIO
rocyapcTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO 00111ero oo6pa3oBaHus
(manee — ®Ir'OC):

1) mpuka3  MmuHHCTepcTBa  mpocBemieHuss  Poccumiickoit  Deneparn
or 31.05.2021 Ne 287 «O0 yTBepkACHHH (eaepaTbHOr0 T'OCYAIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHJApTa OCHOBHOTO OOIEro 00pa30BaHUs;

2) mpuka3 Munncrepcrsa obpazoBaHus U Hayku Poccuiickoit ®eneparn
o1 17.12.2010 Ne 1897 (c usmenenusmu 2014-2022 rr.).

Jetanu3upoBaHHble TpeOOBaHMSA K pe3yldbTaTaM OCBOCHUS OCHOBHOMU
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1Iero 00pa3oBaHus, MPOBEPSIEMbIE Ha
ocHoBe OI'OC 2021r., SABIAOTCI TNPEEMCTBEHHBIMH II0  OTHOICHUIO
k TpeboBanusim ®I'OC 2010 .

IIpu paspaborke KM OI'D yuurthiBaetcs cojepxkaHue deaepanbHOi
o0pa3oBaTenbHOW TMPOrpaMMbl  OCHOBHOTO 00mero oOpa3oBaHus —(TpHKa3
Munuctepcra mpocsenienust Poccuiickoil ®enepanun ot 18.05.2023 Ne 370
«O6 yrtBepxkaeHUH (enepanbHOil 00pa3zoBaTeNbHOIl MpOrpaMMbl OCHOBHOTO
o011ero o0pa3zoBaHus» (C U3MECHEHHSIMH)).

3. Hoaxoas! k 0TGOPY conepxkaHus, pa3padorke crpykrypsl KUM OI'D
Brutouénnsle B KMM  OI'D  3amaHus  BBIABISIOT — JOCTHXKEHUE
METapeAMETHBIX W OpPEAMETHBIX  PE3yJbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTenbHON MPOrpaMMBbI CpeTHETo 00IIero oopazoBaHus. [Ipu BHITOTHEHUH
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3aJaHAH, TOMHMO TIPEJMETHBIX 3HaHWH, yMEHW, HaBBHIKOB H CIOCOOOB
MO3HABATEIBHON JEATeIbHOCTH, BOCTPEOOBAHBI Takke YHHBEpPCAIbHBIC ydeOHBIC
MO3HABaTeIbHbIE, KOMMYHUKATUBHbIE M DEryJSTUBHbIE (CaMOOpraHM3aIus
U CAMOKOHTPOJIb) ICHCTBHS.

B KHM npexacraBieHbl 3aJaHMs, IPOBEPSIOLIME CIEAYIOIIUE TIPYIIIbI
HPEIMETHBIX PE3YJIbTATOB!

— OCBOCHHEC TOHSATHHHOTO ammapara Kypca (HU3UKH OCHOBHOHM IIKOJIBI

U yMEHHE NPUMEHSTh M3yUCHHBIC MOHSTHUS, MOJCIH, BEIWYNHBI U 3aKOHBI

JUIS aHATM3a (PU3NYECKHX SBJICHUH U IIPOLIECCOB;

— OBJaJEHHE METOJOJNIOTUYECKUMU YMEHHAMH (IPOBOJUTH H3MEPEHUS,

UCCIIE€I0OBAHHA U CTaBUTH OIIBITHI);

— TNOHMMAaHHWE IPUHIUIIOB ACHCTBHS TEXHHYECKUX YCTPOHCTB;

— yMeHue paboTHl ¢ TeKCTaMH (PU3NYECKOTO CONICPIKAHNS;

— YMEHHEe pelaTh pacyéTHbIC 3aa4d M IMPHUMEHATh MOTyYeHHBIC 3HAHUS JUIs
00BsiICHEeHHS (PU3MYECKUX SBJICHUN U MPOLIECCOB.

I'pynma n3 14 3amanuii 6a30BOr0 M IOBEIMIEHHOTO YPOBHEH CIIOXKHOCTH
HPOBEPSCT OCBOCHHUE IMOHATHIHOTO armapaTta Kypca ¢pu3ukd. Kito4eBsIMH B 3TOM
Oroke SABIAIOTCA 3aJaHMA Ha paclo3HaBaHHe (GHU3MUYECKHX SBICHHH Kak
B CUTyalUsIX JKM3HEHHOTO XapakTepa, TaK M Ha OCHOBE OIMCAHHSA OIIBITOB,
JEMOHCTPHPYIONIMX INPOTEKAaHHWE PA3NNYHBIX SBICHHI, a Takke Ha ITOHUMaHHE
NPUHIMIOB AeiCTBUA TEXHHUECKUX yCTpoiicTB. KpoMe Toro, 3aech mpoBepsioTcs
HPOCTBIE YMEHHUSI — PACHO3HABAHMS (PU3UUECKUX MOHATHH, BETHIMH U (HOPMYIL,
1 Ooyree CIIOKHBIC YMEHHS — aHAIN3a PA3NNYHBIX IIPOIECCOB C UCIIOIb30BAHHEM
(hopMyIT 1 3aKOHOB.

I'pynna w3 Tpéx 3amaHuil mpoBepsAeT OBNAJEHHE METOJONOTHYECKUMU
YMEHHAMH. 3HeCh MpEeATaraloTcs KakK TEOpeTHIeCKHe 3aJaHHus Ha CHATHE
MOKa3aHMH HM3MEPHUTENBHBIX HPHOOPOB M aHANM3 PE3yNbTATOB OINBITOB MO HX
OITMCaHMIO, TAK M IKCIHCPHMCHTAJIBHOE 3aJaHHe HAa PEATbHOM O0OpYZOBaHHH Ha
IpOBefieHHE KOCBEHHBIX HM3MEPEeHHMH MM HCCIEA0OBaHHE 3aBHCHMOCTEH
(U3UIECKUX BENUINH.

B kaxnplif BapmaHT BKIIOYEHO OIHO 3aJaHHe, OICHUBAIOIIEE YMEHHE
UCIIONB30BaTh HMHGOPMALUIO M3 TEKCTa INPH PEIIEHHH Y4eOHO-NPaKTHYECKUX
3amau. Pabora ¢ wuHQOpManued (U3NYECKOrO COACPKAHUS TPOBEPSETCS
U OTIOCPEAOBAHHO Uepe3 MCIONB30BAaHWE B TEKCTAaX 3aJaHWi APYTHUX OJOKOB
Pa3IMYHBIX CIIOCOOOB NpeICTaBiICHUS MH(GOPMAIUU: TEKCTa, rpauKoB, TAOIHII,
CXeM, PHCYHKOB.

brok wn3 uerTelpéx 3ajaHMI TOCBSIIEH ONEHKE YMEHHS peIarh
Ka4eCTBEHHBIC M pacyETHBIE 3a7a4X 10 (pU3MKe. 37ech MPeUIaraloTcsl HeCIOKHEIe
KaueCTBEHHBIE BOIPOCHI, CKOHCTPYHPOBaHHBIE Ha 0a3ze y4eOHON CHUTyallud WIH
KOHTEKCTa (OKM3HEHHON CUTyalliM», a Takke PacuyETHBIE 3aJaull MOBBIMIEHHOTO
¥ BEICOKOTO YPOBHEH CIIOXHOCTH TO TPEM OCHOBHBIM pasfenaM Kypca (DH3HKH.
OnmHa pacyéTHas 3agaya HMeeT KOMOWHHMPOBAHHBIM XapakTep W TpeOyer
UCIIOBb30BaHUs 3aKOHOB M ()OPMYIT U3 ABYX Pa3sHbIX TEM HIIH Pa3enoB 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 00111e00pa30BaTeIbHOM NOATOTOBKE HK3aMEHYEMBIX.

B pabory BkiIroueHbl 3amaHUsl TPEX YpPOBHEH CIIOKHOCTH: 0a30BOTO,
HOBBIIICHHOTO U BEICOKOTO.

3ananusi 0a30BOr0 ypOBHS pa3pabaThIBAIOTCS JJISl OLIGHKHU OBJIAJICHHS
Haubojee BaKHBIMH MPEAMETHBIMU pe3yJbTaTaMH M KOHCTPYHPYIOTCS Ha
HanboJee 3HAUUMBIX dJIeMEHTax cojep:kanus. Mcmons3oBanue B paboTe 3agaHuit
MOBBIIICHHOTO ¥ BBICOKOTO YPOBHEH CIOXHOCTH IIO3BOJIICT OLICHHTH CTEHCHB
MOJATOTOBJICHHOCTH 3K3aMEHYEMOI'o K IIPOJO/DKEHHIO OO0ydeHHMs B KJaccax
¢ yrIIyONnEHHBIM H3yYeHHEM (DU3UKH.

JluqHOCTHBIE ~ pe3yNbTaThl  OCBOCHHS  OCHOBHOM  00pa30BaTelbHOH
nporpaMmbl obydaromumMucs (Ha ocaope ®I'OC 2021 r.) oTpakaloT rOTOBHOCTB
00y4arommxcst  pyKOBOJACTBOBATHCS ~ CHCTEMOM  NO3UTHUBHBIX  LIEHHOCTHBIX
OpPHEHTAllUH U pPacCIIUpEHHEe OINbITa NESITENIbHOCTH Ha e€ OCHOBE W B Ipolecce
peanm3annyl  OCHOBHBIX  HAIpABICHUH  BOCIHUTATENBHON  JESATENBHOCTH.
CopnepkaHue W pe3yNbTaThl BBITONHEHHS 3amaHuii OI'D CBsS3aHBI B TOM 4YHCIE
C JOCTHXKEHUEM JIMYHOCTHBIX Pe3yJbTaTOB OCBOCHHUsSI OCHOBHOW 00pa3oBaTeIbHOM
nporpammbl 1o @I'OC 2021 r. B yacTH (U3MUECKOTO (OCO3HAHUE TMOCIEACTBUI
W HeTIPHATHE BpPEIHBIX NPHUBBMUEK M HHBIX (GOpM Bpera Id  (QU3MIECKOro
U ICUXUYECKOTO 370POBbS U Jp.), TPYLOBOrO (MHTEpEC K IPAKTUYECKOMY
u3ydeHuio npodeccuii M TpyAa pazIMYHOTO poOJa, B TOM 4YHCIE Ha OCHOBE
OpUMEHEHHUS M3y4aeMoro TMPEAMETHOTO 3HaHWSA W Jp.), OSKOJIOTHYECKOTO
(opueHTaIs Ha MPUMEHEHHE 3HAHWH M3 COIMAIBHBIX M €CTECTBEHHBIX HAyK JUIS
pelieHust 3amady B 00JAcTH OKpYJXKaloLleW cpenbl, IUIAHUPOBAHUS IOCTYIKOB
W OIICHKH MX BO3MOXKHBIX TOCIEACTBUHM Ui OKpyXawoouied cpeabl W JIp.)
BOCIHTAHUA, a TakkKe MPUHATHA [ECHHOCTH HAyYHOTO IO3HAHUS (OpHEHTAaIHs
B ICATCIIFHOCTH HAa  COBPEMCHHYIO  CHCTEMY HAYYHBIX  IPEACTaBICHHH
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOABI U OOIIEeCTBa,
B3aMMOCBS3X YeJIOBEKa C MPUPOIHON M COIMANBHOHN cpenoi u nap.). IlompobHas
UH(pOpPMAU O JNYHOCTHBIX PE3yJbTaTax OCBOCHHS OCHOBHOW 00pa3oBaTENLHON
nporpammsbl 1o @I'OC 2010 1. ¥ NpeeMCTBEHHBIX JETATU3UPOBAHHBIX TPEOOBAHMSIX
K JUYHOCTHBIM pesyinpTaraM Bo @OI'OC 2021 r. npuBeneHa B pazzene 3
koquduKaropa.

OOBECKTUBHOCTD NPOBEPKH BBIMOJIHCHUS 33JaHHU C Pa3BEPHYTHIM OTBETOM
o0ecrieunBaeTcss  €OUHBIMH  KPUTEPUSMH  OLIEHMBAaHHS, YYacTHEM  JBYX
HE3aBHCHUMBIX OKCIIEPTOB, OIICHUBAIOIINX OAHY paboTy, BO3MOXKHOCTBHIO
Ha3HAYCHMS TPETHETo KCIIEPTA M HATHINEM IPOIIEYPHI aleUISIHN.

4. Cesa3b 3K3aMeHaUOHHOI Moaeau OI'D ¢ KUM EI'D
Ok3ameHannoHHble Mogenn OI'D u EI'D mo ¢usuke cTposTes, McXons u3
€IMHOM KOHIICTIIINU OIICHKH Y4eOHBIX JOCTHKEHHH 3K3aMEHYEMBIX 110 yaeOHOMY
npeametry «®usuka». EnunHble moaxoxsl 00eCIeYMBAIOTCS INPEKAE BCETO
npoBepKkol Bcex (OPMHPYEMBIX B paMKax IMpenoJaBaHUsl TNpenMeTa BHIOB
JesrenbHocTH. [Ipy 3TOM HCHONIB3YIOTCS CXOAHBIE MOJENIH 3aJaHUi Ul OLIEHKU
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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 OTJIMYHS dK3aMeHanuoHHou moxenu OI'D
or KHMM EI'D. Tak, TeXHOIOTHYECKHE OCOOCHHOCTH TmpoBeneHus EID
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 pealbHOM
obopynoBanun. Kpome Toro, B sk3ameHanioHHoW monenu OI'D Gonee mupoko
MpeICTaBlieH OJIOK 3aJlaHuil JUIs MPOBEPKH NMPUEMOB pabOThI C Pa3HOOOPa3HOM
uH(pOpMAaImell GIU3HIeCKOro coaepKaHus..

5. XapakTepucTuka cTPpyKTYyphI H coaep:xkanusas KM OI'D

Kaxpiii BApHaHT 3K3aMEHAIIMOHHOM paboTHI BKIItOYaeT B ce0s 22 3aiaHus,
pasnuyaromuxcss (QOpMoOil M ypOBHEM CIIOKHOCTH. B paboTe HCIONB3yIOTCS
3aJlaHus C KPATKUM OTBETOM M Pa3BEPHYTHIM OTBETOM.

B 3amanusax 3, 5 u 15 HeoOXoauMo BbIOpaTh BEPHBIH OTBET U3 YETHIPEX
MPEAJOKEHHBIX W 3amucaTh OTBeT B Buae omHod uudpel. K 3amanmsm 611
HEOOXOAMMO NMPHUBECTH OTBET B BHJIE IIEJIOT0 YHCJA WM KOHEYHOH IEeCITUYHON
npobu. 3ananus 1, 2, 12 u 13 — 3agaHus Ha COOTBETCTBUE, B KOTOPBIX HEOOXOAMMO
YCTaHOBUTH COOTBETCTBUE MEXAY ABYMs IpyNIaMd OOBEKTOB MJIM MPOLIECCOB Ha
OCHOBaHHMH BBISBJICHHBIX NMPUYUHHO-CIEICTBEHHbIX CBsized. B 3amanusx 14 u 16
Ha MHOXXECTBCHHBIH BBIOOP HYXHO BBIOPATh JBa BEPHBIX YTBEPIKICHUS U3 IMATH
MpeUIOKCHHBIX. B 3amanum 4 HE0OXOJUMO JONOJHHUTH TEKCT CJIOBaMHU
(cmoBoCOYETaHUSIMH) W3 TPENIOKEHHOTO CIHUCKA. B 3agaHusX ¢ pa3BEPHYTHIM
otBeToM (17-22) HeoOXOAMMO MPENCTABUTH PEUICHHWE 3aJadd WM JaTbh OTBET
B BUJIC OOBSCHEHUS C OMOPOY Ha W3yUYCHHBIC SBJICHHS WM 3aKOHBL B Tabmuie 1
MPHUBEIICHO pacIpeieieHne 3a1aHni B paboTe ¢ yU4ETOM UX THIIOB.
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6. Pacnipenenenue 3ananmnii KUM OI'D no coaep:kaHuIo0, MPOBEpPsieMbIM
pe3yJIbTaTaM O0CBOeHHsI OCHOBHOI1 00pa3oBaTe/ibHOI MPOrpaMMbl 0CHOBHOI'O
o01ero o6pazoBaHus
B pabore KOHTPOJIHMPYIOTCS DIEMEHTHI COAEp)KAaHUS U3  CIEAYIOMIUX
pasmenoB (Tem) Kypca (U3UKH: MEXaHHYECKHe SIBICHUS, TEIUIOBBIC SBIICHHS,
2MIEKTPOMArHUTHBIC SBJICHUS W KBaHTOBbIC sBieHus. OOIIee KOJINYECTBO 3aIaHHi
B paboTe IO KaXIOMY M3 Ppa3feiioB MNPHOJU3UTEIBHO HPONOPIHOHATIBHO €ro
coJiep)KaTeTbHOMY HAIIOJIHEHUIO U Y1eOHOMY BpEMEHH, OTBOIUMOMY Ha HU3yUCHUE
JTAHHOTO paszielia B IIKOJIBHOM Kypce ¢usuku. B Tabmune 2 maHo pacrpeneneHue
3aJaHui 110 pa3iesam.
Tabauya 2
Pacnpeoenenue 3a0anuii
1O OCHOBHbIM COOEPAHCAMENbHIM PA30enam (memam) Kypca usuxu

Pasnen kypca pusuku, BKIOUEHHBIH KonmuectBo 3agannii
B pabory Becst pabora
MexaHUYecKHe SIBICHUS 812
TenoBble SIBICHUS 5-9
DJIeKTpOMAarHUTHBIE SIBJICHUS 8-12
KBaHTOBBIE SIBICHUS 1-2
Hroro 22

Tabauya 1
Tunwt 3a0anuil, UCKOTBL3YIOWUXCS 8 pabome
Tumnsl 3aganmii Komm- Makcu- IIponieHT MaKCUMaIbHOTO
4eCTBO MaJIbHBII MepBUYHOrO Oana
3a7aHui HepBHY- 3a 3aJ]aHus JAaHHOTO THIIA
HBIN Gast OT MaKCHMaJIbHOTO

HepBUYHOro Oana 3a BCio

paboty, paBHoro 39
8

C KpaTKUM OTBETOM B BHIE OIHOI 3 3

1 pel

C KpaTKUM OTBETOM B BHUJIE YUCTIA 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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Kaknplii BapHaHT COAEP)KUT MATh TPYNN 33JaHUM, HANpPaBICHHBIX Ha
HPOBEPKY PA3IMIHBIX OJOKOB YMEHHUH, (OPMHPYEMBIX HpPH H3yYEHHH Kypca
¢muxkn. B Tabnmmme 3 mpuBenmeHo pacmpeneneHHe 3amaHUH 1Mo OJoKaM
MPOBEPSACMBIX YMCHHUI.

Tabauya 3
Pacnpedenenue 3aoanuii no 610xkam nposepsaemvlx yMeHutl
[IpoBepsiemble yMeHHS KommaectBo
3a7aHui
BrajgeHue MOHATUHHBIM anmapaToM Kypca (pM3HKH: pacro3HaBAaHUE sBIIE- 14

HMH, BBIYMCIEHUE 3HAUECHHs BEIMYMH, MCIIONB30BAaHUE 3aKOHOB M HopMyl
JUIsl aHalM3a SIBJIEHUH M TIPOLECCOB, NMOHMMAHME NPHMHIMIIOB AEHCTBHSA
TEXHUYECKUX YCTPOHCTB

Meroposoruyeckne yMeHus (IIPoBeACHHE H3MEPEHHUH i OIBITOB) 3
Pabora ¢ TeKCTOM (PU3HUYECKOTO COEpIKAHMUS 1
Pemienne pacu€THBIX M KAYECTBEHHBIX 33134 4

Hroro 22

DKcrnepuMeHTaIbHOE 3a1aHue 17 nmpoBepsieT:

1) ymenue npo6odumsv KocgeHHble UBMEPEHUA QUIUYECKUX —BETUUUH:
IUIOTHOCTH BEIECTBA; CIIIBI ApxuMmena; Kod(pQUIMEHTa 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 CHIBI M (POKYCHOTO PACCTOSHUS
cobuparomel JIHH3BL, 3JeKTPHYECKOTO CONPOTHUBICHHS PE3UCTOpa; pPadoTHI
1 MOILHOCTH TOKa;
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2) ymeHusi npedcmasiims  IKCHEPUMEHMANIbHbIE PEe3VAbMAamsvl 6 Guoe
mabauy, 2pagpuxkos Ui CXemMamuyeckux PUCYHKO8 U Oelams 6bleo0bl Ha
OCHOBAHUU NONYYEHHBIX IKCHEPUMEHMAIbHbIX OGHHBIX. O 3aBHCHMOCTH CHIIBI
YIOPYTOCTH, BO3HHUKAIOIICH B MNpPYXKHHE, OT CTEMeHH Ae)OpPMAIMH IMPYKUHBL,
0 3aBUCHMOCTH CHJIBI TPEHUS] CKONBKEHHUs] OT CHJIBl HOPMAJILHOTO JIaBJICHUS,
0 3aBUCHMOCTH apXHMEIOBOW CHIIBI OT 00bEMa MOTrPYKEHHOW 4YacTH Tena,
0 3aBHCHUMOCTH CHJIBI TOKa, BO3HHKAIOLICH B MPOBOJHHMKE, OT HANPsDKCHUS Ha
KOHI[AX MPOBOJHMKA;, O CBOMCTBAX H300PaXKCHHS, MOJIYYCHHOTO C IIOMOMIBIO
COOMparoIIei JINH3BI.

7. Pacnpenenenne 3aganuii KHM OI'D no ypoBHSIM CJI0:KHOCTH

B pabote mpexcTaBieHs! 3ajaHUS Pa3HBIX YPOBHEH CIOXXHOCTH: 06a30BOTO,
HOBBILICHHOTO ¥ BBICOKOro. B Tabmuie 4 mpencTaBiIeHO paclpeselieHle 3a1aHuii
10 YPOBHSM CI0HOCTH.

Tabnuya 4
Pacnpedenenue 3a0anuti no yposHM CLONCHOCMU
VYposens Komn- Makcu- ITpoueHT MaKCUMaIBbHOTO EPBUYHOrO Oaa
CIIOKHOCTH 4ECTBO MaJlbHBbIi 3a 3a/laHKs JAHHOTO YPOBHSI CIOXKHOCTH
3aaHu’ 3a7aHuit TIepBUYHBIH OT MaKCHMAJIbHOTO IIEPBHYHOTO Oajia
Oamn 3a BCIO paboTy, paBHOTO 39
basoBblii 14 19 49
IToBbleHHBII 5 11 28
Bricoknit 3 9 23
Hroro 22 39 100

8. [Ipoao/EKMTEILHOCTD IK3aMeHa
Ha BrInonHeHne sK3aMeHalMOHHON paboThl mpeaocTasisiercs 180 MUHyT.

9. lonoJHUTE/IbHBbIC MATEPHAJILI H 000PY/I0BaAHUE

IlepeueHs NOMONHUTEIBHBIX MAaTEPHANOB U 000PYJOBaHNUS, HCHIONb30BaHHUE
KOTOpBIX paspemieHo Ha OI'D, yTBepxkaaercs NpHKa3oM MUHIPOCBELICHUS
Poccuu n Poco6praasopa.

VYuacTHHKaM 5K3aMeHa paspellaeTcs MONb30BaThCs HEMPOrpaMMHPYEMbIM
KaIbKyIATOPOM (UIf KaXJOr0 YYEeHHKa) C BO3MOXKHOCTBIO BBIUHCIICHHS
TPUTOHOMETPHYECKUX (GYHKIUHA (cos, sin, tg) M JMHEHKOH. [l BBITOIHEHHS
SKCHEPUMEHTAJBHBIX 33JaHUM MCIONB3YIOTCd Habophel 000pyJoBaHMS (IOJIHBIN
NepeyYeHb MaTepruaioB U 000pyaoBaHus npuBeAcH B [Ipuioxenun 2).

10. CucTremMa onieHUBAHHMS BBLINMOJHEHHS OTAEJbHBIX 3aJaHUI
M IK3aMEHALMOHHOI pa0oThI B IeJIOM

IIpaBuiibHOE BBHINOJHEHHE Kaxaoro u3 3ananuil 3, 5-11, 15 ouenuBaercs
1 GammoM. 3amaHue CUMTAETCS BBIMOJHEHHBIM BEPHO, €CIIM OTBET 3alMCaH B TOH
(dopme, KoTopasi ykazaHa B MHCTPYKIUH IO BBIMOJHECHHUIO 33J[aHUs, U MOJHOCTHIO
COBIIAIA€ET C 3TAJIOHOM OTBETA.
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IIpaBuiibHOE BBINTOJIHEHHE KaXI0ro 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 BBIOJIHEHHIO 33JaHuUsl, U TMOJHOCTHIO
COBIIA/IaeT C TAJOHOM OTBETAa: KaXKAbI CHMBOJ B OTBETE CTOMT Ha CBOEM MecCTe,
JWIIHIE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BhIcTaBmsercs 1 6amr, eciu Ha 000
OJIHOM IO3UIMK OTBETA 3allUCaH HE TOT CUMBOJ, KOTOPBIH NPEICTaBIEH B 3TaJOHE
oTBeTa. Bo Bcex apyrux ciyyasx BeicTaBisieTcs: 0 Gamios.

IIpaBmiibHOE BBHINOJHEHHE Kaxaoro M3 3anaHuil 14 m 16 ouenuBaercs
2 bayutaMu. 3aJjaHUe CUMTACTCS BBITIOJIHEHHBIM BEPHO, €CIIM OTBET 3alicaH B TOU
¢dopme, KoTopas yKa3aHa B HHCTPYKLHMM IO BBIIOJHEHMIO 33JaHUS, KaXKIbIi
CHUMBOJI IIPUCYTCTBYET B OTBETE, B OTBETE€ OTCYTCTBYIOT JIMIIHHE CHMBOJBI.
Topsimok 3amucu CUMBOJIOB B OTBETE 3HAaUeHHs He nuMmeeT. BrictaBusercs 1 Ga,
€CJIU TOJIBKO OJIMH M3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET 3TAJIOHY
WIN TOJBKO OAMH CHUMBOJI OTCYTCTBYET; BO BCEX IOPYTHX CIy4dasX BBICTABISIETCS
0 Gannos.

Ecnm xommdgecTBO CHMBOJIOB B OTBETE OOJNBINE TPeOyeMOro, BBICTaBISETCS
0 6au10B BHE 3aBUCUMOCTH OT TOro, OBbUIM JM YKa3zaHbl BCE HEOOXOAUMBIE
CHUMBOJIBL.

Beinonnenue 3anaHuil ¢ pa3BEPHYTHIM OTBETOM 17-22 oLEHUBAETCS ABYyMs
9KCIEpTaMH C Y4YETOM MPABUIBHOCTM U IOJHOTHI OTBeTa. MakcuMallbHBII
MEPBUYHBIA 0ajul 3a BBINIOJHEHHE 3aJaHuii ¢ pa3BEPHYTHIM oTBeToM 18 m 19
cocraBisieT 2 Oainia, 3a BeImONHeHue 3amanmii 17, 20-22 cocrasnser 3 Oamia.
K kaxxmoMy 3amaHWI0 MPHUBOAWTCS TOAPOOHAS HMHCTPYKLIHUS JUISL JKCIEPTOB,
B KOTOPOW YKa3bIBAaeTCsA, 32 YTO BBICTABISCTCS KaXKABIH Oamm — OT Hyms 10
MaKCUMalbHOr0. B BapuaHTe mnepex KakKAbIM THUIIOM 3aJaHUl Ipeanaraercs
HHCTPYKIHS, B KOTOPOH NpuBeAeHs! o0mmue Tpe6boBaHNS K 0(QOPMIEHHIO OTBETOB.

B coorerctBun ¢ IlopsakoMm HpoBeNEHHS TI'OCYAapPCTBEHHOM HTOrOBOM
aTTeCTaluM 10 00pa30BaTeIbHBIM IIPOrpaMMaM OCHOBHOI'O OOIIEro 0O0pa3oBaHUs
(npuka3 Munnpocsemenus: Poccun u PocobpHamzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBad MunroctoM Poccun 12.05.2023 Ne 73292)

«72. IlpoBepka S5K3aMEHaMOHHEIX Pa0OT BKIIIOYACT B ceOs:

1)  mpoBepKy M OLICHUBaHHE NPEAMETHBIMH KOMHCCHSIMU Pa3BEPHYTHIX
OTBETOB (B TOM yHcie ycTHBIX) Ha 3ananusi KM B COOTBETCTBHH C KPUTEPUSIMHU
OILICHUBAHUS MO COOTBETCTBYIOIIEMY Y4eOHOMY IIpeIMeTy, pa3paboTka KOTOPBIX
opranmsyercs PocoGpraazopom’. <...>

Ilo pe3ynbraram mnepBoii 1 BTOPOil MPOBEPOK IKCIEPTHI HE3ABUCUMO JIPYT OT
JpyTa BBICTABIISIFOT MEPBUYHBIEC OAJUTBI 32 KaXIbI Pa3BEPHYTHIM OTBET HA 3aJaHUS
KHUM. <...>

B cinyuae CyIIeCTBEHHOTO pacXOKAEHMs B IEPBUYHBIX Oaniax,
BBICTABIICHHBIX  JBYMSl  OKCIEpPTaMH, Ha3HAdaeTcs  TPEThsl  IPOBEpKa.
CylecTBeHHOE pacXOXkKIeHHE B TEPBHYHBIX OajuiaX OIpPENeNieHO B KPUTEPHIX
OLICHMBAHUS 110 COOTBETCTBYIOLIEMY Y4E€OHOMY IpEIAMETY, pa3paboTKa KOTOPBIX
opranusyetcs PocoOpHaa30poMm.

" Yactp 14 crateu 59 denepanbhoro 3akoma ot 29.12.2012 Ne273-®3 «O6 obpasosamun B Poccuiickoii
Denepanuny.
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Tperuii »skcnepT Ha3HayaeTcs IO COIVIACOBAHUIO C  IIpefcenaTesieM
MpPEeIMETHOM KOMHUCCHMM U3 YHCJIAa OJKCIEPTOB, paHee HEe IPOBEPSBLIMX
9K3aMCHAIMOHHYIO paboTy.

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

Cy11ecTBEHHBIMU CUUTAIOTCS CIEYIOIINE PACXOXKICHHS.

1. Pacxoxxaenue Mexay OangaMu, BHICTABICHHBIMU ABYMsI SKCIIEPTaMH 3a
BBINIOJTHEHUE J1I000T0 W3 3afanuii 17-22, B2 unu Oomnee Gamra. B atom ciyuae
TPETUH SKCIEPT IMPOBEPSIET TOJIBKO T€ OTBETHl Ha 3alaHHs, KOTOpbIE BBI3BAJIU
CTOJIb CYIIECTBEHHOE PacXOXKACHHE.

2. PacxoxaeHue B pe3ysbTaTax OLCHUBAHMS JBYMS HKCIIEPTaMH OTBETa Ha
OIHO u3 3ajaHuil 17-22 3akimrodaeTcs B TOM, YTO OJUH 3KCIEPT yKasal Ha
OTCYTCTBHE OTBETa Ha 3a/JlaHHWE B HK3aMEHAI[MOHHOW paboTte, a Ipyrod sKCHepT
BBICTABMJI 32 BBIMIOJIHEHUE ITOTO 33JaHUs HEHYJIeBoi Oaini. B aTom ciydae Tperuit
9KCHEPT MPOBEPSIET TOJBKO OTBETHI HA 3aaHHs1, KOTOpPBIE OBLIN OILICHEHBI CO CTOJb
CYIIECTBEHHBIM PaCXOKICHHUEM.

3. Cutyanuu, B KOTOPBIX OJIMH 3KCIEPT yKa3all HAa OTCYTCTBHE OTBETa
B DK3aMCHAIIMOHHOW paboTe, a BTOPOM 3KCHEepPT BBICTABWIJI HYJICEBOH Oaiun 3a
BBIMIOJIHEHUE JTOTO 33/JaHus, HE SBIAIOTCA CHUTYAlMsIMH CYIIECTBEHHOI'O
PacXOoKJeHHS B OLICHUBAHUH.

MakcuMalIbHBI  TIEPBUYHBIA OaJl 32 BBINOJHEHHE HSK3aMEHALMOHHOM
paboTsl — 39.

Ha ocHoBe 0aiiioB, BHICTABICHHBIX 32 BBITOJHEHUE BCEX 3aJaHUN paboTEHI,
MOJICYUTHIBACTCS CyMMAapHBIH NEPBUYHBIN 0aJll, KOTOPBIA NMEPEBOJAUTCS B OTMETKY
0 NATHOAIUIBHOM 1IKae.

11. YcaoBusi npoBeaeHusi padoThl (TPe0OBaHUS K CTIENHATHCTAM)

Dk3aMeH MpoBoAUTCS B kaOuHerax Qusuku. [Ipu HE0OXOAMMOCTH MOXKHO
MCIIOIb30BaTh JPyrue KaOMHETHI, OTBEYarolre TpeOOBaHUIM O€30MacHOro Tpyaa
TIPY BBITIOJTHEHUHN DKCIIEPUMEHTAIBHBIX 33IaHUH YK3aMEHAIIHOHHOW PabOTHI.

Ha »ok3amMeHe B KaxIOW AayJUTOPHH MNPUCYTCTBYET  CICHUAIHCT
M0 MPOBEICHUI0 MHCTPYKTaXKa M OOECICUCHHIO JIADOPATOPHBIX paboT, KOTOPBIH
MPOBOAMT MeEpea SK3aMEHOM WHCTPYKTaX MO TEXHUKE OE30MacHOCTH U CIIEAUT
3a COONIIOZICHUEM MpaBWJI 0E30IIacHOTO TPyAa BO BpeMsi pabOThI SK3aMEHYEMbIX
¢ mabopatopHbiM  oOopymoBaHueM. IIpuMepHas HWHCTPYKIHMS IO TEXHHUKE
Ge3omacHocTu npuBezcHa B [Ipunoxennn 3.

Kommiektsr  mabopaTtopHOro o0opy#oBaHMST AN BBIIOJHEHHS
SKCHEPUMEHTANIBHOTO 3a/aHus (3aganue 17) GopMupyroTcs 3a0iiaroBpeMEHHO,
JI0 TIpOBeAeHMs 3K3aMeHa. J[nd MOAroTOBKM JabopaTOpHOro 00OpYAOBaHUS
B IYHKTHl IIPOBEIEHHS 32 OAMH-IBA IHS A0 OSK3aMeHa COOOIIAIoTCs HoMmepa
KOMIUIEKTOB OOOPYAOBaHHUS, KOTOpBIE OyAyT HCHONB30BAaThCs Ha JK3aMEHE.
Kputepuu mpOBEpKH BBIMOJHEHHUS OSKCICPUMEHTAIBHOTO 3aJaHusl TPeOYIOT
ucnonb3oBanus B pamkax OI'D  craHAapTH3MPOBAHHOTO  J1abOPATOPHOTO
oOopynoBanus. IlepeyeHb KOMIUIEKTOB OOOpYOOBaHHS Ul  BBITOJHEHUS
OKCTIIEPUMEHTAIBHBIX 3aJaHU COCTABJICH Ha OCHOBE THITOBBIX HAOOpPOB IS
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¢poHTanbHEIX pabor mo ¢usnke. CocraB 3TUX HAOOPOB/KOMIUIEKTOB OTBEYAET
TpeOOBaHWAM  HAAE&KHOCTH M TpeOOBaHHAM K KOHCTPYHPOBAHHUIO
9KCIIEPUMEHTANIBHBIX 3aJaHui 0aHKa sK3aMeHalMoHHBIX 3amaHuii OI'D. Howmepa
W omnucaHue O0OOpYINOBaHHSA, BXOJISIIETO B  KOMIUIEKTHI, MPHUBEICHBI
B IIpunoxenuu 2.

IIpu OTCYTCTBHM B MYHKTaX MPOBEICHHS dK3aMeHa KaKUX-THOO MPHOOPOB
Y MaTepHajoB 000pyI0BaHHE MOXET OBITh 3aMEHEHO Ha aHAJOTMYHOE C JAPYTHMHU
XapakTepucTHKaMu. B memsx oOecrmedeHus] OOBEKTHBHOTO — OIICGHUBAHUS
BBITIOJTHEHUS SKCIIEPUMEHTAIBHOTO 3a/1aHus yyacTHHKaMu OI'D B cirydae 3aMeHbI
0o0OpyZOBaHMS HA AHAJOIMYHOE C JAPYTMMH XapaKTePUCTHKAMU HEOOXOIUMO
JIOBECTH 10 CBEICHHUS ODKCIEPTOB MPEIMETHOW KOMHCCHH, OCYILECTBIISIOIINX
NPOBEPKY  BBINIONIHEHWS  3aJaHWl, OIWCAHWE  XapaKTEePUCTUK  peabHO
HCITOIB3YEMOT0 Ha 9K3aMeHe 000pyJOBaHUS.

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

Oo6miee 4ncITo 3aJaHnil COKpaIieHo ¢ 25 o 22.

OpHa W3 Ka4eCTBCHHBIX 33jady IepeBefeHa B GopMy 3alaHus C KPaTKHM
OTBETOM.

VY naneHsl 3aiaHus Ha paclio3HaBaHHE (HOPMYN U OAHA U3 JIMHUI 3amaHHUH
Ha paboTy cO cXeMaMH M TabIumaMu. ITH CHOCOOBI MPEACTaBICHUS HH(OpMAIn
WHTETPUPOBAHBI B pa3jiMyHbIe JIMHUY 3ananuii KUM.

VYmenbmieH 00BEM TekcTa (U3HYECKOTO COAEpKAHUSA, K KOTOPOMY
IpeUIaraeTcsl TONBKO OJHO 3aJaHKe Ha NPUMEHEHHe WH(OpMAaIUH U3 TEKCTa B
HOBOM CHTyanuu.

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

3amaun 20 u 21 pa3nu9aloOTCS yPOBHEM CIIOKHOCTH U MOTYT 0a3MpOBaThCS
Ha Marepuase Jo00ro M3 pas3lesioB  (MEXaHUYECKHe, TEIUIOBBIE  MIIU
9JIEKTPOMArHUTHBIE SIBJICHUS).

MakcuMalbHBIH TIEPBUYHBIA 0ajyl 32 BBINOJHEHHE 3K3aMEHAIMOHHON
paboTel ymeHbImmiCs ¢ 45 10 39 6amos.
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Ipunoowcenue 1

O600ménnbIid miaan Bapuanta KUM OI'D 2025 roxa no ®U3UKE

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

Ne TpeboBanus K MPEAMETHBIM PE3yJIbTaTaM OCBOCHHS Konpr Konpr YpoBeHb Makcu- [Tpumepnoe
3a/laHus OCHOBHOI1 00pa3oBaTeIbHON IPOrPaMMBI HPOBEPSEMBIX |  TPOBEPIAEMBIX CIIOKHOCTHU MaJbHBIN BpeMs
BJIEMEHTOB TpeOoBaHUIl K NEPBUYHBIH | BBIIOIHCHUS
colepKaHuUs IPEAMETHBIM Gann 3anaHus
pesyJbTaTam 3a 3aJlaHle (MuH.)
Hcnonvzosanue nonamuiinozo annapama Kypca guzuxku
1 [IpuBoauTh TIPUMEpPHI SBJIICHHWH, NPUOOPOB, (uU3MU- 14 3,4 b 2 2
YeCKUX BEIUYMH U €IUHUI] UX u3MepeHus. [IpaBuibpHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJH-
YHH, UX 0003HAYCHHUs M €IUHHLIBI H3MEPECHUs
2 PaznuyaTh sIBJIE€HUS M 3aKOHOMEPHOCTH, JIEXKAIUE B OC- 14 4,9 b 2 2
HOBE MPUHIUIA EHCTBUS MAIllUH, TIPUOOPOB U TEXHHU-
YECKHX YCTPOMCTB. Brimensars mpuOopsl it u3Mepe-
HUSl QU3UYECKUX BEITMINH
3 Pacmo3HaBaTh TpOsIBICHHE W3YUYEHHBIX (HU3UICCKUX 14 2 b 1 2
SBIICHUW, BBIIENAS MX CYUIECTBEHHBIE CBOMCTBa/
MIPU3HAKU
4 OnucelBaTh CBOWCTBA SIBJIEHUS IO €r0 XapaKTEPHBbIM 14 2 b 2 10
MpU3HaKaM U Ha OCHOBE OIMBITOB, IEMOHCTPUPYIOLINX
JNaHHOe (u3MUecKoe sBIeHHE. Paznnuath Ui JaHHOTO
SBJICHUS OCHOBHBIE CBOICTBA WJIM YCJOBHUS €ro Mpo-
TEKaHUS
5 OOBACHATH OCOOEHHOCTH TNPOTEKAHUS (UINUECKUX 1-4 7 b 1 6
SIBJICHHUM, MCIIOJIb30BaTh (PM3MYECKUE BEIMYMHBI U 3a-
KOHBI JUIsl 0O0ObSICHEHUS
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No
3aJaHUS

TpeboBaHus K MPEAMETHBIM Pe3yIbTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeIbHOMN MPOTPaMMBbI

Koner
MIPOBEPSIEMBIX
3JIEMCHTOB
coJiepKaHus

Koner
MIPOBEPSEMBIX
TpeOOBaHMIT K
P IMETHBIM
pe3ynbTaraMm

YpoBeHb
CJIOKHOCTHU

Makcu-
MaJIbHBIN
[IEPBUYHBIN
Oamr
3a 3aJaHHe

[IpumepHoE
BpeMs
BBITIOJTHEHUS
3a1aHUS
(MuH.)

XapakTepu3oBaTh CBOWCTBA Tel HW  (U3HYECKHE
SABJICHUS, UCTIOJIB3Y S (1)I/ISI/II-I€CKI/IQ BCINYHUHBI U 3aKOHBI,
BBIUUCIISATh 3HAUEHHE BEJIMYMHBI IIPU aHAIM3E SIBICHUN
C UCTIONB30BAaHUEM (U3UUYECKUX MOJIENICH, 3aKOHOB U

hopmyr

3,4,6

4

XapakTepu3oBaTh CBOHCTBAa Tel U  (PU3UUECKUE
SBJICHUS, UCTIONB3Ysl (PU3NYECKHUE BEJIUYMHBI U 3aKOHBI,
BBIYMCIIATh 3HAYCHUE BEJIMYMHBI IIPU AHAJINU3E SIBICHUI
C MCIIOJIb30BaHUEM (DU3MYECKUX MOJeNel, 3aKOHOB U

hopmyn

3,4,6

XapakTepu3oBaTh CBOWCTBA Tel HW  (U3HYECKHE
SABJICHUS, UCTIOJIB3Y S (1)I/ISI/II-I€CKI/IQ BCINYHHBI U 3aKOHBI,
BBIUUCIIATH 3HAUEHHE BEJIMYMHBI IIPU aHAIM3E SIBICHUN
C UCTIONBh30BaHUEM (U3UUYECKUX MOJIENICH, 3aKOHOB U

hopmyr

3,4,6

XapakTepu3oBaTh CBOWCTBA Tel ©  (pU3UYECKHE
SIBIICHUS, UCTIONB3YS (PU3NUECKUE BETMUUHBI U 3aKOHBI,
BBIYMCIIATh 3HAYCHUE BEJIWYMHBI IIPU aHAJIU3€E SIBJICHHI
C UCMOJIb30BaHUEM (U3UYECKUX MOJENEH, 3aKOHOB U

hopmyn

3,4,6

10

XapakTepu3oBaTh CBOHCTBA Tel U (HU3UUECKUE
SIBJICHUS, UCTIONB3Ys (PU3NUECKHUE BEIUYMHBI U 3aKOHBI,
BBIUUCIIATh 3HAUCHHE BEJIWYHHBI IIPU aHAIU3E SIBICHUMA
C MCIIOJIb30BaHUEM (DU3UYECKUX MOJeNiel, 3aKOHOB |

hopmyr

3,4,6
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Ne TpeOGoBaHMs K IPEeIMETHBIM Pe3yIbTaTaM OCBOCHHUS Kompt Kompt YpoBeHb Maxkcu- [TpumepHoe
3aJJaHUS OCHOBHOI 00pa30BaTeIbHON IPOTPaMMBI NPOBEPSEMBIX |  TIPOBEPSIEMBIX CIIOKHOCTH MaJIbHBIN BpeMs
3JIEMEHTOR TpeOOBaHMIT K TNICPBUYHBIH | BBHITIONHCHUS
COJIepKaHHs IPEIMETHBIM Gart 3anmanus
pe3yIBTaTaM 3a 3aJ]aHue (MuH.)
11 XapakTepu3oBaTh CBOWCTBA Tel H  (U3HYECKHE 4 3,4,6 b 1 4
SIBIICHUS, UCTIONB3YS (PU3NUECKUE BETMUUHBI U 3aKOHBI,
BBIUUCTIATH 3HAUCHHE BEIMYMHBI MIPU aHAIHU3E SIBICHUN
C UCTIONBh30BAaHUEM (U3UUYECKUX MOJIENCH, 3aKOHOB U
hopmyn
12 OnuceiBaTh W3MEHEHHS (PU3UYECKUX BEIMYMUH MpU 1,2 3 b 2 5
MPOTEeKaHUU (PU3UYECKUX SIBICHUN U TPOIIECCOB
13 OnuceiBaTh W3MEHEHMS (PU3MUECKMX BEIMYMH IIpU 3,4 3 b 2 5
MPOTEeKaHWU (PU3NYECKUX SIBICHUN U MPOIIECCOB
14 OnuceiBaTh CBOWCTBA TeN, PU3UUECCKHUE SIBICHUS U TIPO- 14 3 IT 2 5
LIECChI, UCTIOJB3YS (PU3NYECKHE BETMYUHBI, (pU3nuecKue
3aKOHBl W TPUHIUNBI (aHaIW3 TpapuKOB, TAOIHII
U CXEM)
Memoodonozuueckue ymeHus
15 [IpoBomUTH TIpsiMbIEe M3MEpPEHUsT (PU3HMUECKUX BEITUINH 1-3 5 b 1 2
C HCHOJB30BAaHUEM H3MEPUTEIHHBIX MPUOOPOB, Mpa-
BUJILHO COCTaBJIATh CXEMbl BKIIOUCHHsS TPHOOpa B IKC-
MEPUMEHTAIBHYI0 YCTAaHOBKY, TPOBOJIUTH CEPHUIO H3MeE-
peHuii, BHIOUpATh 000PYAOBAHHUE IO THIIOTE3E OTBITA
16 AHanu3upoBaTh OTAEIBHBIE ATallbl MPOBEICHUS HC- 1-4 5 I1 2 5

CIICIOBaHMS HAa OCHOBE €r0 ONHCAHUSA: JIEJIaTh BBIBOJbI
Ha OCHOBE OIHCAHUS HCCIIEIOBAHUS, WHTEPIPETHPO-
BaTh Pe3yJbTaThl HAOIIOEHUI 1 OTIBITOB
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Ne TpeboBaHus K IPeIMETHBIM pe3yJbTaTaM OCBOCHHUS Konpr Konpt VYpoBeHb Makcu- ITpumepnoe
3aJJaHUS OCHOBHOI 00pa30BaTeIbHON IPOTPaMMBI NPOBEPSEMBIX |  TIPOBEPSIEMBIX CIIOKHOCTH MaJIbHBIN BpeMs
3JIEMEHTOR TpeOOBaHMIT K TNICPBUYHBIH | BBHITIONHCHUS
COJCpKAHUS PEIMETHBIM ban 3azianusd
pe3yIBTaTaM 3a 3aJIaHKue (MuH.)

17 [IpoBOIUTh KOCBEHHBIE H3MEpPEHHUsT (PU3HUECKHX Be- 1,3 5 B 3 30
JUYHH, UCCITIEOBAaHUE 3aBUCHUMOCTEH MEXIYy BEIUYU-
HaMU (OKCIIEPUMEHTAIbHOE 3aJaHUe Ha peajbHOM
000pyIOBaHUN)

Pabdoma c mekcmamu puzuueckoz2o cooepircanus

18 [TpumensTh HHPOPMAIMIO W3 TEKCTa NPU PEIICHUU 14 11 I1 2 15
y4eOHO-TI03HABATENbHBIX M yUEOHO-TIPAKTHYECKUX
3a1aq

Pewenue 3a0au

19 OOBsACHATH (hrU3MYECKHE TPOIIECChl U CBOWCTBA T 1-3 7, 10 IT 2 12

20 Pemate pacuétHple 3a/1auu, UCTIONB3YsI 3aKOHBI B (Qop- 1-3 8 I1 3 15
MYJIbI, CBSI3bIBAIOLINE (DU3UYESCKHE BETMYMHbI

21 Pemate pacuétHple 3a1auu, UCTIONIB3YsI 3aKOHBI B (op- 1-3 8 B 3 20
MYJIbI, CBSI3bIBAONINE (DU3UYESCKHIE BETMYMHBI

22 Pematp pacuéTHble 3aauu, UCHOIB3YS 3aKOHBI U (hop- 1-3 8 B 3 20

MYJIbl, CBS3bIBAONINE (PU3NYECKUE BETUYHUHBI (KOMOU-
HUpPOBaHHAs 33/a4a)

Bceero 3aganuii — 22; U3 HUX

10 TUILY: C KPATKUM OTBETOM — 16; ¢ pa3BEpPHYTHIM OTBETOM — 6;
1o ypoBHto cinoxkHoctu: b —14; I1-5; B — 3.

MaxkcumanbHbIN epBUUHBIN Oast 3a paboty — 39.

OO61ee Bpemst BoITIOJIHEHUS paboThl — 3 yaca (180 MuHyT).
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Ipunooscenue 2
IlepeyeHb KOMIJIEKTOB 000PY10BAHUS

ITepeyens KOMIIIEKTOB 00OPYIOBAaHMS JUIS BEITOTHEHUS 3KCHEPHMEHTAIBHOTO
3aaHUA COCTABIICH HAa OCHOBE THIOBBIX HA0OpPOB JuIi (DPOHTANBHBIX pPaboT
o pu3nKe.

Oco0EeHHOCTh KOMILJIEKTOB COCTOMT B TOM, YTO OAMH KOMIUIEKT TpeIHa3HAYeH
JUISL BBITTOJTHEHUS 1IeJION CepHH dKCTIePHMEHTANbHBIX 3a1aHuid. [loaToMy Amst ogHOTO
KOHKPETHOTO 33JaHusl KOMIUIEKTHI HM30BITOYHBI MO CPABHEHHIO C HOMEHKJIATypOH
00opynoBaHusI, HEOOXOAMMOTO ISl €T0 BHIMOJIHECHUS.

3anganus 17 anst KUM OI'D 2025 r. pazpabaTeIBatoTCs TOJAbKO Ha 0a3e KOMILIEKTOB
obopynoBanust Ne 1, Ne2, Ne 3, Ne4 u Ne 6. (3amanusi ¢ MCIONB30BaHUEM KOMILIEKTOB
Ne 5 u Ne 7 6ynyt BBomuthest B KM OI'D B nociemyomue rojsl.)

Bunumanue! B wmartepumanax U 9KCIICPTOB IPHMEPH BO3MOXKHBIX OTBETOB
Ha SKCHECPHMCHTAJbHBIC 3a/laHNs NPUBEACHBI B COOTBETCTBHH C PEKOMEHIYEMBIMU
XapaKTePUCTHKAaMHU O0OpYyIOBaHUs, YKa3aHHBIMH B OINHCAHHHA KOMIUIEKTOB. Ilpu
HCTIONIB30BAHMUHM ~ 3JIEMEHTOB  OOOpPYJIOBaHUS C  JAPYTHMH  XapaKTepUCTHKaMU
HEOOXOINMO BHECTH COOTBETCTBYIOIIWE H3MEHEHHS B NEPEUCHb KOMIUIEKTOB IIEpes
IpOBEACHUEM »SK3aMeHa M JO0BECTH WH()OPMAIMI0O O BHECEHHBIX M3MEHEHHSIX
JI0 CBEJICHHUSI DKCIIEPTOB, MPOBEPSAIOLINX 3aJaHUS C Pa3BEPHYTHIM OTBETOM.

Kommiaekr Ne 1
()]

3JIEMECHTHBI 060py;(osamm PCKOMEHAYEMbIC XapaKTCPUCTHKH

® BECHI YIEKTPOHHBIE nipenen uaMepenus He menee 200 T

® 3MEPHUTENbHBIN IIWIHH]IP npenen uamepenust 250 v (C = 2 mur)

(MeH3ypKa)
® CTakaH IpO3payHbIe CTCHKHU, BEICOTA HE MEHEe
120 MM, nuameTp He MeHee 50 MM
e nuHamometp Ne | npenen uamepenns | H (C = 0,02 H)
e nuHamoMeTp Ne 2 npenen usmepenust S H (C= 0,1 H)

® TI0BapCHHAad COJib, IaJIOYKa
JUIA TICPEMCIIMBAHU S

® IIWJIMHJP CTATBbHOM; 0003HaunTh Ne 1 | V= (25,0£0,3) oM, m = (195+2)r

® [WIMHJD ATFOMHHHUEBBIH; V=(250%07) cm’, m=(70+2)T
0003HaunTh Ne 2

® TUIACTHUKOBBIN LWIINHIID; V=(56,0%1,8) oM, m= 66+2)rT,
0003Ha4uTh Ne 3 HMeeT LKAy BIOJIb 00pa3yroleil ¢ neHoi
nenenus 1 MM, mnHa He MeHee 80 MM

® IMIMHJP alIOMUHUEBBIN; V=(34,0%07) e, m=(95+2)r

0003Ha4uTL No 4

® HHUTH

(1) PexomeHyeMble XapaKTEPUCTHKU BJIEMEHTOB 00OpyaoBaHMs KoMmiuiekta Noe 1 JOJDKHBI
obecrie4nBaTh BHIIOJHEHHE CIIETYIOIINX OIBITOB:

— M3MEpeHHe CpelHeH IUIOTHOCTH BemecTBa (MWIMHAPHI Ne 1-4), apXuMeIOBOH CHIIBI
(mmaHAps! 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 denepanbHas ciyx0a o Hag30py B chepe 00pa3oBaHUs U HAYKH
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Kommiaekt Ne 2

2)

3J1eMeHTHI 000PY/10BAHHSA peKoMeHIyeMble XapaKTepHCTHKH

® IITaTHB JJAOOPATOPHBII
C IepXKaTeNsIMu

e nuHamometp 1 npenen namepenus 1 H (C = 0,02 H)

® JUHAMOMeTp 2 npenen usmepenus S H (C=0,1 H)

e mpyxuHa | Ha MIaHIIETEe xéctkocTh (50 + 2) H/m

C MHJUIMMETPOBOM HIKaJION

® [IpyXHHA 2 Ha IUIAHIIETE xéctrocTh (10 + 2) H/M

C MUJUJIMMETPOBOM HIKAJIOMN

e Tpu rpy3a, 0603uaunTs Ne 1, Ne 2 | maccoit mo (100 =+ 2) r kak bl

u Ne 3

° Ha60pHI>II71 Tpy3 WA Ha60p Ha60pHI>II71 Ipys, TTO3BOJISFOLIII
rpy30B, 0003Ha4uTh Ne 4, Ne 5 yCTaHaBJIMBATh Maccy rpy30B:
uNe 6 Ne 4 maccoit (60 + 1) r, Ne 5 maccoit

(70 £ 1) r 1 Ne 6 maccott (80 + 1) T witu Habop
OT/IENBHBIX TPY30B

mHa 300 MM, ¢ MIJITTUIMETPOBBIMHU
JeIEHUSIMHA

® JIMHEWKa U TPAHCIOPTUP

e OpYCOK JIepeBsSIHHBIN ¢ KPIOUKOM | Macca Opycka m = (501 5) r

® HampasJsIOas JUIMHON He MeHee | KO3 dHUIMEHT TpeHUs AepEBIHHOIO OpycKka

500 MM (TOBEpXHOCTh «A») 1o HanpasJstromnieit 0,2
e rubKas nonoca JUIMHON He MeHee | KO3 (QUIMEHT TpeHHs IepeBIHHOTO OpycKa
500 MM (moBepxHOCTH «b»), 1o nosoce 0,6
KOTOpAast KpernuTest Ha
HAIPAaBJISAIOIIYI0

oOecrevynBaeT KpersieHHe TiOKOM MmoJiochl
Ha HanpasJsoei

® 32)KUM KaHLESIPCKU

(2) PexomenayeMble XapaKTEPUCTHKH DJIEMEHTOB O0OpyIOBaHHS KOMIUIEKTa No2 JTOJDKHBI
obecrieunBaTh BHIIOIHEHHE CIICTYIOIIHX OIBITOB:

— U3MepeHHe JKECTKOCTH MPYXKUHBI, KOI(POHUIMEHTa TPEHHS CKOJBKEHHs, pPaOOTBI CHIIBI
TPEHHUS, CUIIBI YIIPYTOCTH;

—  HCCJICI0BAaHKE 3aBHCHMOCTH CHIIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JABICHUS U OT
poJia TIOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HHKAIOLICH B MPY)XXHHE, OT CTENeHH AedopManuu
HPYKHHBIL.

© 2025 denepanbHas ciryx0a 1o Haa30py B chepe 00pa3oBaHUs U HAYKH
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Kommuiekr Ne 3

3JIEMEHTbI o6opyu03anuﬂ

PEeKOMeHaYeMbIE XapaKTepl/lCTHKl/l(s)

Kommiekr Ne 4
7
3JIeMEeHThI 000py10BAHMS pexoMeH1yeMble XapaKTepI/lCTl/lKH( )

® HMCTOYHHUK ITUTAHUA
IIOCTOAHHOI'O TOKa

BBINIPSIMUTEIIb C BXOJHBIM HamnpspkeHuem 36+42 B
niu O6aTapeHbIi 070K, TTO3BOIISIOIIUIHA
CTYIIEHYAaTO MEHSAThH BEIXOJHOE HAIPSDKCHHUE
or1,5Bno7,5B

® HCTOYHUK IMUTAHUS [TOCTOSSHHOTO | BBIIPAMUTEIb C BXOAHBIM HAIIPSIXKCHUCM

TOKa 36+42 B wu GatapeiHblii OJIOK,
TI03BOJIAIOLIUI CTYIIEHYaTO MEHATH BBIXOJIHOE
Hanpspkenue ot 1,5 B 1o 7,5 B

® BOJIBTMETP JBYXIIPEAECIbHBII

npenen usMepenus 3 B, C=0,1 B;
nipenen uamepenns 6 B, C=0,2 B

e coOuparomas JimH3a 1 ¢doxycnoe paccrosiaue F; = (100 £ 10) mm

® aMIIEpMETp ABYXIPEAEIbHBIN

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

e colwuparomias JMH3a 2 (doxkycHoe paccrosiHue F, = (50 + 5) MM

e pacceuBarolias JuH3a 3 (doxycHoe paccrosiHue F3=— (75 £5) MM

® pe3nucTop, 0003HaUUTH R1

compotuenenue (4,7 = 0,5) Om

® pe3ucTop, 0003HaYUTH R2

conporusnenue (5,7 = 0,6) Om

® JIMHEWKa JuHa 300 MM, ¢ MUJJTUMETPOBBIMU
JIJICHUSIMU

e pe3uctop, 0003HaUUThH R3

conporusnenue (8,2 + 0,8) Om

® 3KpaH

e HabOp MPOBOJIOYHBIX
pe3uctopos plS

PE3UCTOPHI 00ECTICUNBAIOT TIPOBEICHUE
WCCIICTIOBAHUS 3aBUCUMOCTH COTIPOTUBIICHHS
OT JUTUHBI, TUIOIIATH MONEPEYHOTO CCUCHHMS
1 YAETHHOTO COMPOTUBICHUS TPOBOJHHKA

® HaNpaBJIAIOIIAs onruyeckas ckambs He MeHee 700 MM

® JICpXKaTeJIb OKpaHa
C BIIPCCCOBAHHBIMH MarHuTaMu

YCTaHaBJIMBACTCA HAa ONITUYCCKYIO CKaMbIO

® JIaMIIOYKa

HOMHHaJIbHOE HamnpsbkeHue 4,8 B, cuna Toka 0,5 A

® OCBETHUTEID 1 YCTaHaBJIMBACTCA HA ONITUYCCKYIO CKaMbIO

1 00eCIIeYuBaET OMBITHI C TUH3AMU

® TIepEeMEHHBIN PEe3UCTOP
(peocTar)

conpotusieHue 10 Om

YKJIaIbIBACTCS HA CTOJ M 00ecreunBaeT
BO3MOYKHOCTb IMOJTYYEHUS y3KOTO MTydKa
JUISL OTIBITA C MOJTYLIHIHHIPOM

® OCBETHUTEID 2

® COCIMHUTEIbHBIC TIPOBO/IA,
10 1.

nmuametp (50 £ 5) MM, okazareinb
TpeIoMIIeHUsI TpUMepHO 1,5

® [OJyLMIIUHID

® KIKY

(3) PexomeHtyeMbIe XapaKTEPUCTHKU BJICMCHTOB 00OpyaoBaHMs KoMmiuiekta Ne 3  JOJDKHBI

o0ecreunBaTh BBITIOJTHEHUE CJIEOYIOIIUX ONBITOB:

Ha IUTaHIIeTe 0003HAYEHO MECTO
JUTSL TOJTY IMITUHIpa

® [UIAHLIET Ha IJIOTHOM JIKCTE
C KPYT'OBBIM TPaHCIOPTHPOM

(4) PexomenayeMble XapaKTEPUCTHKH DJIEMEHTOB 00OpyIoBaHHMs KOMIUIeKTa N4 OJDKHBI

H3MEPEHHE DIIEKTPUYECKOTO CONMPOTHBIICHHS PE3UCTOPA, MOIIHOCTH SJIEKTPUYECKOrO TOKA,
PaboThI 3EKTPUYECKOTO TOKA;

UCCIIEZIOBAHNE 3aBUCHUMOCTH CHJIBl TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE (PE3UCTOPBI,
JIAMIIOYKA), OT HANpPs KEHNs HA KOHIIaX MPOBOAHHUKA, 3aBUCMOCTH COMPOTHUBIICHNUS OT JUTMHBI
MPOBOJIHUKA, IO ETO IONEPEYHOTrO CEYEHHS U YIEIBHOIO COPOTUBIICHUS;

IIPOBEPKA NpaBMia JUIs JJIEKTPUYECKOTO HAINPSDKEHHUS NPH IOCIEJ0BATENEHOM COEAUHEHUH
NPOBOJHUKOB; MPaBHMJIa JUIA CHJIBI DJIEKTPUYECKOrO TOKA NPH INapajlIeIbHOM COEIMHEHHH
MIPOBOJHUKOB (PE3UCTOPHI U TAMITOUKA).

© 2025 denepanbHas ciyx0a o Hag30py B chepe 00pa3oBaHUs U HAYKH

O6CCHC‘{I/IBaTb BBIITOJIHEHUEC CIICAYIOIUX OIBITOB!:

HM3MEpeHHe ONTHYECKOH CHIIbI COOMparolieil THH3bI, (OKYCHOrO PAacCTOSHUS coOuparomieit
nuH3bl (II0 CBOMCTBY PpaBEHCTBAa pa3MEpOB IPEAMETa W H300paXKeHHs, KOraa MHpeaMerT
PACIIOJIOXKEH B ABOMHOM (OKyCe), IOKa3aTes s IPEIOMIICHHUS CTEKIIa;

UCCIIEOBAHUE CBOMCTBA M300PaXKEHHs, MONYYCHHOTO € MOMOIIBIO COOUPAIOIIEH JIUH3BL,
M3MEHEeHHs! HOKYCHOTO PACCTOSHMUS ABYX CJIOXKCHHBIX JIHH3; 3aBHCUMOCTH yTJIa HPETOMICHHS
OT yIJj1a IaICHUs HAa T'PAaHULIE BO3AyX — CTCKIIO.

© 2025 denepanbHas ciryx0a 1o Haa30py B chepe 00pa3oBaHUs U HAYKH
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Kommiaekr Ne 5
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3JIeMeHTHI 000PYI0BAHMS peKoMenIyeMble XapaKTepHCTHKH"

® CEeKyHJIOMep 3JIEKTPOHHBIH
C JIaTYMKAMHU

® HanpapJAOLIasl CO MIKAI0H 00eCIIeunBaeT yCTAHOBKY JaTIMKOB
MIOJIOXKEHUS U YCTAHOBKY IIPYXKHUHBI
MasTHUKA

® OpYCOK JEpEeBSHHBIN C ITyCKOBBIM Macca opycka (50 £ 2) r

MarHuToM (omHa U3 MOBEpXHOCTEN Opycka UMeeT
OTJINYHBIHA OT IPYTUX KOI(DPUITHEHT TPSHUS
CKOJIL)KEHHUSI)

® IITAaTHB C My(TOH U CTEPKHEM IS
KpEIICHUS HallPaBJISIOLeH

CO HIKaJION
® TPAHCIIOPTHUP
® HUTb | M JUIMHA HUTHU He MeHee 50 cM, HCIonb3yeTcs
OMUISPHBII MOABEC
e 4rpy3a Mmaccoit mo (100 + 2) r xax/sIif
e mpyxwuHa | kE€cTKOCTh (25 + 2) H/m
* TpyxuHa 2 xéctiocTh (10 +2) H/M

®  MepHas JICHTa

KommuiekTt Ne 6

3JIeMeHTHI 000PYI0BAHMS peKoMenyeMble XapaKTepucTuiu'®

® IITaTHB JJA0OPAaTOPHBII
C JepKaTelsiMU

® pbryar nnrHa He MeHee 40 ¢M, TOKeH UMETh He
MeHee 2 TeTelb TS OBSIIMBAHUS IPY30B
HA KQKIOH M3 CTOPOH OT OCH BPAILCHHUS

® KPCIUICHHUE pblYyara K mMTaTuBy

® (OJIOK MOABHMKHBIM

® (JIOK HEIOABIKHEIHN

® HUTH

® Tpu rpysa maccoit o (100 + 2) r xaxasIif

® JMHAMOMETP npenen uzmepenus S H (C=0,1 H)
e JMHEHKa JuinHa 300 MM, ¢ MIJIITUMETPOBBIMU

JCICHUAMHA

(5) PekomenayeMble XapaKTEPUCTHKU DJIEMEHTOB O0OpyIOBaHHs KOMIUIEKTa No 5 OJDKHBI
o0ecreunBaTh BHIIOIHEHNE CIEAYIOMIX OIBITOB:

— U3MEpEeHHE CpefHEeH CKOPOCTH JABW)KEHHS OpycKa IO HAKIOHHOH IUIOCKOCTH, YCKOPEHHS
Opycka mOpH [BWXCHHM MO HAKJIOHHOW IUIOCKOCTH, YacTOThI W IepHojga KojeOaHui
MATEMAaTHYECKOr0 MAasTHUKA, 4YacTOThl W MEpUojJa KoIeOaHWil MPYKUHHOTO MasTHUKA
(C DIIEKTPOHHBIM CEKYHIOMEPOM);

— HCCIeOBaHUE 3aBHCHMOCTH YCKOPEHHs OpycKa OT yria HAKJIOHA HaIlpaBISIONICH, mepruoaa
(4acToTBI) KONEOAHMH HHUTSHOTO MasTHHKAa OT JUIMHBI HUTH, Iepuoja KoieOaHMi
MPYXUHHOTO MasiTHUKa OT MAacChl rpy3a M KECTKOCTU MPYXKUHBI, HE3aBUCUMOCTHU MEpHOa
KoJIeOaHHI HUTSHOTO MasiTHUKA OT MacChl rpy3a.

© 2025 denepanbHas ciyx0a o Hag30py B chepe 00pa3oBaHUs U HAYKH

(6) PexomeHyeMble XapaKTEPUCTHKU DIIEMEHTOB 00OpYyZOBaHMs KoMIuiekta No 6  JOJDKHBI
obecrieunBaTh BHIIOIHEHHUE CIICTYIOIINX OIBITOB:

— M3MEpeHHE MOMEHTA CUJIBI, ICHCTBYIOLIEr0 Ha pbl4ar, paboThl CUIIbI YIPYTOCTH TIPH MOgbEME
rpy3a C TOMOIIBIO HEMOJBIDKHOTO OI0Ka, pabOTHI CHIIBI YNPYTOCTH TpH MOABEME Tpy3a
C TIOMOIIBIO MOJBIXKHOTO OJI0Ka;

— TIpOBEpKa yCJIOBHS PAaBHOBECHS phIUara.
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Kommiaekt Ne 7

(@]

3J1eMeHThI 000PYAOBAHUS peKoMeHIyeMble XapaKTepHCTHKA

KaJIOpUMETP

TEPMOMETP

BECHBI DJICKTPOHHBIC

U3MEPUTEIbHBIA HUIUHID npenen uamepenust 250 mi (C = 2 mi)

(MeH3ypKa)

LWIMHJP CTAJIbHOW HA HUTH; V=(250%03)cm’, m=(195+2)r

0003Ha4YuTH No 1

LWIMHJP aTIOMUHHUEBbII Ha HUTH; V=(250%07) cm’, m=(70+2) T

0003HaYuTH Ne 2

HUTH 1 M

Obopyodosanue 018 UCNONb308AHUSA
cneyuanucmom no usuxe:

YalHUK C TEPMOCTATOM
(oaMH Ha ayAUTOPHUIO)

ycTtanaBnuBaeTcs temneparypa 70 °C

TEpMOMETp (OIMH Ha ayTUTOPHIO)

rpad¥H ¢ BOJ0OH KOMHATHOM

TeMIepaTypsl (OJ1H HA aYAUTOPHUIO)

(7) PexomennyeMble XapaKTEPUCTHKU DJIEMEHTOB O0OpyIOBaHMS KOMIUIEKTa No 7 JOJDKHBI
obecrieunBaTh BHIIOJIHEHHUE CIICTYIOIINX OIBITOB:

— H3MEpEeHHE YAENbHON TEeIIOEMKOCTH METaJUIMYECKOro LMIMHJIpPA, KOIUYECTBA TEIUIOTHI,
MIOJTy4EHHOT0 (PUKCHPOBAHHOI Maccoi BOJbI KOMHATHON TEMIIEPATyphl, B KOTOPYIO OITyIIEH
HArpeThli LWIMHID, KOJIMYECTBA TEIUIOTHI, OTJAHHOIO HArpeThIM LWIMHIAPOM IIOCIE
OITyCKaHUs €ro B BOJy KOMHATHOI TeMIIepaTyphl;

— HCCIeI0BaHHE M3MEHEHUS TeMIIepaTyphl BOABI IIPU Pa3INIHBIX YCIOBHSX.

© 2025 denepanbHas ciyx0a o Hag30py B chepe 00pa3oBaHUs U HAYKH
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Ipunoocenue 3
HUHCTPYKIUS
1o NpaBu/IaM 0e30MacCHOCTH TPYAA AJIsl yYACTHUKOB
NpH NPOBe/ICHUH IK3aMeHa B Ka0uHeTe pU3NKU

Bynpre BHMMAaTenbHB W JWUCHHMIUIMHUPOBAHHBI, TOYHO BBINONHSAHTE yKa3aHUS
OpraHu3aTopa 5K3aMeHa.

He mnpucrynaiite K BBINONHEHHIO DPAa0OTHI 0e€3 paspelleHus OpraHu3aTropa
9K3aMeHa.

Pa3zmemaiite mpuOOpel, MaTepuanbl, oOOpymoBaHHE Ha CBOEM pabodeM MecTe
TaKUM 00pa3oM, YTOOB! HCKITIOUNTH UX MaJICHNUE WIIH OTIPOKH/IGIBAHUE.

Ilepen BbIMONHEHHEM PAaOOTHI BHUMATENIBFHO HM3y4YUTE €€ coAep)KaHHe M MOPSA0K
BBITIOJTHEHUSI.

ITpn poBeIeHNY OIBITOB HE NOITyCKalTe MpeeNIbHBIX HarPy30K M3MEPHUTENbHBIX
puOOopoB.

Ilpu  cOopke  JKCHEpPUMEHTANbHBIX  YCTAaHOBOK  HCIONB3YHTE  MIpPOBOAA
(c HaKOHEYHWKAMH W TPEAOXPAHUTEIBHBIMH YeXJaMH) C MPOYHON W3OJIueit
0e3 BHIUMBIX HOBPSXKACHHH. 3ampeniaeTcs II0Jb30BAThCS  HPOBOJHUKOM
C U3HOLICHHOMN M30JIsILMEN.

TIpu cOopke aneKTpUUECcKO 1enu n30erainTe nepeceueHusl MpoBOIOB.

HcTouHNK TOKa K 3JIEKTPUUYECKOM LENU MOJAKIIOYAlTe B MOCIECIHIOI OYepe.b.
CoOpaHHy!0 Ienb BKJIIOYaiiTeé TONBKO IIOCNE TPOBEPKM U C Ppa3perieHus
OpraHu3aTopa SK3aMeHa.

He mnpousBoauTe mepecoeArHEHHsT B UEMAX [0 OTKIIOYEHHUS HMCTOYHHKA
ANEKTPOIUTAHHS.

IMTonb3yiiTech MHCTPYMEHTAMH € U30JIMPYIOIUMU PyUKaMH.

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

paz0epuTe MMEKTPUIECKYIO [eTb.

He yxomute ¢ pabodero Mecra 6e3 pa3pelieHHs OpraHu3aTopa SK3aMeHa.
OOHapyXUB HEHCIPABHOCTh B JNEKTPHUYCCKUX YCTPOHCTBAX, HAXOMALIMXCS IOJ
HAMpPsHKEHUEM, HEMEUICHHO OTKIIFOUMTE MCTOYHHK 3JICKTPOIUTAHMS M COOOIIUTE
00 9TOM OpraHU3aTOPy dK3aMeHa.

© 2025 denepanbHas ciryx0a 1o Haa30py B chepe 00pa3oBaHUs U HAYKH
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