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Cnennduxanust
KOHTPOJIbHBIX U3MEPUTECJIbHBIX MATEPHUAJIOB 1JI51 IPOBECACHUSA
B 2026 roxy 0CHOBHOI'O rOCy1apCTBEHHOI0 IK3aMeHa
no ®PU3BUKE

1. HazHayeHUe KOHTPOJIBHBIX U3MepHTeIbHBIX MaTepuasios (KMM) OI'D

OcHOBHOIT TocynapcTBeHHbIH dk3ameH (OI'D) mpeacrasiser coboit dopmy
rocy/lapCTBEHHOH MTOroBOH aTTecTalluy, NMPOBOAMMOI B IENAX ONpeAeneHHs
COOTBETCTBHUS pe3ynbTaToB OCBOCHHS 00yJaroIIMuUCS OCHOBHBIX
00pa3oBaTeNbHBIX MPOTPaMM OCHOBHOTO 00mero oOpa3oBaHus TpeOOBaHUSIM
(enepaTbHOrO TOCYIaPCTBEHHOTO 00pa3oBaTeNBFHOTO cTaHxapTa. it yka3saHHBIX
Leneld  HCMOJB3YIOTCS KOHTPOJbHBIE H3MepHuTenabHble MaTtepuansl (KHM),
MPECTABIISAIONINE COO0I KOMIUIEKCHI 3aIaHNi CTaHIapTU3UPOBAHHON (OPMBI.

OI'D npoBonutcs B cooTBeTcTBUU ¢ DepepanbHbIM 3aKOHOM OT 29.12.2012
Ne 273-@3 «O6 oOpazoBanuu B Poccuiickoit  @enepauun» u Ilopsaxom
NpOBeIeHHUsI TOCYIAPCTBEHHOI MTOTOBOM arTecTalM Mo 00pa3oBaTeNbHBIM
IporpaMMaM OCHOBHOTO OOIIETO O0pa3oBaHUS, YTBEPKAEHHBIM IIPHKA30M
MunnpocBenieruss Poccum u  PocoOpram3opa ot  04.04.2023  Ne 232/551
(3apeructpupoBad Muntoctom Poccun 12.05.2023 Ne 73292).

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

Conepxanme KM OI'D onpenensercs Ha OCHOBE (heepalbHOTO
rocyapCcTBEHHOT0 00pa30BaTENbHOrO CTaHAapTa OCHOBHOTO 0011ero oo6pa3oBaHus
(manee — ®Ir'OC):

1) mpuka3  MmuHHCTEpeTBa  mpocBemieHnss  Poccumiickoit  Deneparn
or 31.05.2021 Ne 287 «OO0 yTBepkACHHH (eaepaTbHOrO T'OCYapCTBEHHOTO
00pa30BaTeIbHOIO CTAHJApTa OCHOBHOTO O0IIEr0 00pa30BaHUs;

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

Jetanu3upoBaHHble TpeOOBaHMSA K pe3yabTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTenbHON MPOrpaMMBbl OCHOBHOTO 001Iero 00pa3oBaHuMs, IpOBEpsieMbIe Ha
ocHoBe O®OI'OC 2021r., SABIAIOTCS TPEEMCTBEHHBIMU II0  OTHOLICHUIO
k TpeboBanusm ®I'OC 2010 .

Ipu paspaborke KM OI'D yuuthiBaetcs cojepxkaHue deaepanbHOi
o0pa3oBaTenbHOW TMPOrpaMMBl  OCHOBHOTO 00mero oOpa3oBaHus —(TpHKa3
Munuctepcra npocsenieHust Poccuiickoil ®enepanun ot 18.05.2023 Ne 370
«O6 yrtBepxkaeHHH (enepanbHOil 00pa3zoBaTeNbHOIl MpOrpaMMbl OCHOBHOTO
o011ero oopa3zoBaHus» (C U3MECHEHHSIMH)).

3. CoorBercrBue 3aganunii KHM OI'D mko/bHOM nporpamme

Cornacho m. 6.3 cr. 12 ®enepanbHoro 3akona ot 29.12.2012 Ne 273-@3
«O0 oOpa3oBanuu B Poccuiickoii ®Deneparu» Tpu  pa3pabOTKe OCHOBHOM
o0meo0pa3oBaTeTbHOI TIPOTPaMMEI OpTraHH3aIHH, OCYIIECTBIOIINE
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00pa30BaTeNbHYIO JCSATEIBHOCTh 0 MMEIOIINM TOCYAAPCTBCHHYIO aKKPEIUTAIHIO
00pa3oBaTeNbHBIM TpPOrpaMMaM HAa9albHOTO OOIIero, OCHOBHOTO OOIIEero,
cpenHero  oOmero  oOpa3oBaHMs,  IPELYCMaTpHBAIOT — HEIOCPEICTBEHHOE
HPUMEHEHHE TIPU pealii3aliy 00s13aTebHON YacTH 00pa3oBaTeIbHON MPOrpaMMBbl
cpemHero obmero oOpa3oBaHus (helepatbHBIX PabodYMX MPOrpaMM II0 y4eOHBIM
npeameram «Pycckuil s3p1k», «Jluteparypay, «Ucropusy, «OOLiecTBO3HaHUEY,
«Teorpadus». Tlo ocranbHbIM y4eOHBIM TpeaMeTaM corjacHo m. 6.1 cr. 12
«coliep)KaHue U IUIAHUPYEMbIE Pe3yNbTaThl pa3pabOTaHHBIX 00pa30BaTENbHBIMU
OpraHM3alsAMH  OOpa3OBaTeNBHBIX ~ IPOTPAaMM  JOJDKHBI  OBITH HE  HIDKE
COOTBETCTBYIOIIMX COJCPXKaHUS M IUIAHUPYEMBIX pE3YJIbTaToB (heaepatbHbIX
OCHOBHBIX 00111€00pa30BaTeIbHBIX IPOrPAMMY.

B Tabmume 1 npusenena mabOpMaIus o coorBeTcTBUH 3aganmi KM OI'D
(enepanbHoii paboueii mporpamme’.

Tabauya 1
Coomeemcmeue 3a0anuti KUM OI'D wikonvHotl npoepamme
Ne IIpoBepsieMblii 31eMEHT coJlepKaHus B IIKOJIbHOM Iporpamme 7—9 KilaccoB
3aaHuUs (6a30BbIi YPOBEHB)
1-5 MexaHn4ecKre SIBIEHHS, TEIUIOBBIC SBICHHS, SJIEKTPOMAarHUTHBIC SIBICHHS,

kBaHTOBBIC siBeHuUsA. Ki. 7, m. 153.3.1-153.5; k. 8, m. 153.4.1; 153.4.2; k1. 9, m.
153.5.1-153.5.5

Mexanundeckue siBaenus. K. 7, m. 153.3.3-153.5.5; k1. 9, m. 15.3.5.1-153.5.2

Mexanundeckue saenus. K. 7, m. 153.3.3-153.5.5; k. 9, m. 153.5.1-153.5.2

Temnoseie sBaenus. K. 7, m. 153.3.2; k. 8, . 153.4.1

OnexkrpomarautHsele siBiaeHus. K. 8, m. 513.4.2; xn1. 9, m. 153.5.3-153.5.4

10 OnexkrpomarHuTHele siBueHns. K 8, m. 513.4.2; k1. 9, m. 153.5.3-153.5.4

11 KsanToBsle siBnenust. K. 9, m. 153.5.5

12 Mexanudeckue sBIIEHHs, TerioBble sBienms. K. 7, m. 153.3.2-153.3.5; k. 8,
m. 153.4.1; k. 9, m. 153.5.1, 153.5.2

13 DJeKTpOMarHUTHBIE SIBIEHHS, KBaHTOBble sBiueHus. Ki. 8, m. 153.4.2; xm. 9,
m. 153.5.3-153.5.5

14 MexaHu4eckre SIBICHHS, TEIUIOBBIC SIBJICHHS, OJICKTPOMArHUTHBIC SIBJICHHMS,

KBaHTOBBIC sBieHusA. K. 7, m. 153.3.2-153.3.5; kn. 8, m. 153.4.1, 153.4.2; xi1. 9,
m 153.5.1-153.5.5

15 MexaHnvecKkne SBICHHS, TEIUIOBBIC SBICHNUS, JNEKTPOMarHuTHbIe siBiIeHus. K. 7,
m. 153.3.1-153.5; xn. 8, m. 153.4.1, 513.4.2; xn1. 9, m. 153.5.1-153.5.4
16 MexaHndecknue SIBICHHS, TEIUIOBBIC SBICHHS, 3JIEKTPOMArHUTHBIC SIBICHHS,

kBaHTOBBIC siBeHusA. K. 7, m. 153.3.1-153.5; xn. 8, m. 153.4.1, 153.4.2; k. 9,
m 153.5.1-153.5.4

17 MexaHudeckue siBJICHUs, dJIeKTpoMarHuTHele sBienus. Ki. 7, m. 153.3.3-153.3.5;
k. 8, m. 153.4.2; k. 9, m. 153.5.1-153.5.4
18 MexaHn4eckue SBICHHUS, TEIUIOBBIC SIBICHHS, JJIEKTPOMAarHUTHBIC SIBICHUS,

kBaHTOBBIC siBeHus. Kir. 7, m. 153.3.2-153.3.5; k. 8, m. 153.4.1, 153.4.2; k. 9,
m 153.5.1-153.5.5

19-22 MexaHnu4eckue siBJICHUs, TEIUIOBBIC SIBJIICHUS, 3JIEKTPOMarHUTHeIE siBiieHus. Kit. 7,
m. 153.3.2-153.3.5; k. 8, m. 153.4.1, 153.4.2; k. 9, m. 153.5.1-153.5.4

! BimoueHa B cocTaB (heliepalibHOl 00pa3oBaTeNbHON MPOrpaMMBl OCHOBHONO o0Liero obpaszoBanust (MpHKa3
Munucrepersa npocsenienus Poccuniickoit denepanun ot 18.05.2023 Ne 371 (¢ u3MeHEHUAMN)).
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4. Iloaxoasl k 0TOOPY coaep:xkaHus, paspadorke crpykrypsl KUM OI'D

Brumrouénnsle B KHMM  OI'D  3agaHust  BBIBISIIOT — JOCTH)KEHHE
METapeAMETHBIX W HPEAMETHBIX  PE3yJbTaTOB  OCBOEHHMS  OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMsbl cpeaHero odiiero oopa3oBanus. [Ipu BBITIOJIHEHUH
3aaHA{, TIOMHMO TIPEIMETHBIX 3HaHWH, yMEHWi, HaBHIKOB H CIOCOOOB
MO3HABATEIBHON JEATEILHOCTH, BOCTPEOOBAHBI TAK)KE YHHUBEPCAIBHBIC y4COHBIC
MO3HABaTeJIbHble, KOMMYHHUKATHBHBIE M PETYISATUBHBIE (CaMOOPraHM3ALUs
¥ CaMOKOHTPOJIb) IeHCTBUSL.

B KHM npexacraBieHbl 3alaHMs, IPOBEPSIOLIME CIEAYIOIIUE TIPYIIIbI
IPEAMETHBIX Pe3yJIbTaTOB:

— OCBOCHHEC TOHSATHHHOIO ammapara Kypca (HU3MKH OCHOBHOM IIKOJIBI
¥ yMEHHE NPUMEHSTh M3YyYCHHBIC MOHSTHS, MOJCIH, BETWYNHBI U 3aKOHBI

JUISL aHAJIM3a (PU3NYECKHX SBJICHUI U IIPOIIECCOB;

— OBJIJIEHHME METOAOJIOTUUECKUMH YMEHUsMH (IPOBOAUTH HM3MEPEHUs,

WCCIIeIOBAHUSI U CTABUTD OIIBITHI);

— TOHHWMaHHWe IPUHIAIIOB ICHCTBHS TEXHMYECKUX YCTPOHCTB;

— yMeHHue paboTHl ¢ TeKCTaMH (PU3NYECKOTO COJIEPIKAHNS;

— yMEeHHe pellaTh pacuéTHbIC 3aJayll U NPUMEHATH MOJIyYCHHBIE 3HAHUS OIS
0OBsACHEHHS (PU3NICCKUX SBICHUI U IPOLECCOB.

I'pynma n3 14 3aganumii 0a30BOro M IMOBEINIEHHOTO YPOBHEH CIIOXKHOCTH
IIPOBEPsIET OCBOEHHE MOHATUIHOrO annapaTta Kypca ¢usuku. KioueBbiMU B 3TOM
Onmoke SBISIOTCS 3afaHUsl Ha paclo3HaBaHWE (U3MYECKUX SIBICHUH Kak
B CUTyalUsIX >KM3HEHHOTO XapakTepa, TaK M Ha OCHOBE OIMCAHHSA OIIBITOB,
JEMOHCTPHUPYIOIIMX TIPOTEKAHWEe pa3INYHBIX SBICHHH, a TaKkXke 3aJaHus Ha
MIOHUMaHU€e NPUHIUIOB JeHcTBUS TeXHHUYeCKuX ycTpoiictB. Kpome Toro, 3mech
HPOBEPSIOTCS MPOCTHIE YMEHHS — PACcIO3HABAHUS (DM3NIECKUX MOHATHH, BEITHINH
u ¢dopmyn, uOoyee CIOXKHBIE YMEHHS — aHAINM3a pPa3IMYHBIX MPOIECCOB
C HCIIONIB30BaHUEM (POPMYIT M 3aKOHOB.

I'pynna w3 Tpéx 3amaHuil mpoBepseT OBIAJACHHE METO0JIOTMYECKUMU
yMEHHAMH. 3HeCh MpEMIaraloTcs Kak TEOpeTHUIeCKHe 3aJaHHus Ha CHATHE
MOKA3aHWH WM3MEPHUTENBHBIX NPHOOPOB M aHAIM3 PE3yNbTATOB ONBITOB MO HX
OIMCAHUIO, TaK U DKCIEPUMEHTAIbHOE 33aJaHue Ha peajJbHOM OO0OpYAOBaHUHU Ha
NPOBEICHNE KOCBEHHBIX HM3MEPEHUH WM  HCCIEAOBAaHHE 3aBUCHMOCTEH
(DU3UIECKUX BEIUINH.

B KaxIplii BapuaHT BKIIOYEHO OJHO 3aJaHHE, OICHUBAIOIIEE YMEHHE
UCIIOJIb30BaTh MHQOPMAIMIO M3 TEKCTa NPH PEIIeHUH Yy4eOHO-IPaKTHYECKHX
3agay. Pabota ¢ wHpoOpMamueidl (UIUUECKOTO COAEpKAHMS MPOBEPSIETCS
U OTIOCPEAOBAHHO Uepe3 HCIOJIB30BAaHWE B TEKCTAaX 3aJaHWH JAPYTHUX OJOKOB
Pa3IMYHBIX CHOCOOOB MpEICTaBICHUS MHGOPMALUMM: TEKCTa, IrpadHKoB, TAOJIMII,
CXEM, PHCYHKOB.

brox w3 dWeTelpéx 3amaHMWl TOCBSMIEH ONIEHKE YMEHHS peIarh
Ka4eCTBEHHBIC M pacyETHBIC 3a7a4M 10 (QU3UKe. 34eCh NPeUIaraloTcsl HECIOKHEIC
Ka4yeCTBEHHbIE BOIPOCHI, CKOHCTPYUPOBaHHBIE Ha 0aze yuyeOHOW CUTyaluu WU
KOHTEKCTa (CKU3HEHHOW CHTyalluM», a Takke Pacu€THHIE 3aJaud MOBBIIIEHHOTO
¥ BEICOKOTO YPOBHEH CIIOXHOCTH IO TPEM OCHOBHBIM paslenaM Kypca (H3HKH.
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OpHa pacuéTHas 3agada WMeeT KOMOWHUPOBAHHBIH XapakTep W TpedyeT
HCIIOTb30BAaHNS 3aKOHOB M ()OPMYIT U3 IBYX pa3sHbIX TEM HJIH Pa3IeNnoB Kypca.

CopeprkaHue 3aJaHUN OXBaTBIBAET BCE Pa3lelibl Kypca (U3MKH OCHOBHOM
IIKOJIBI, TIPH 3TOM OTOOp COIEepIKATENBHBIX 3JIEMEHTOB OCYILECTBISIETCS C yUETOM
UX 3HAYNMOCTH B 001I1€00pa30BaTeIbHOM NOATOTOBKE IK3aMEHYEMBIX.

B paboty BkitoueHbl 3amaHusi TPEX YPOBHEH CIIOXHOCTH: 0a30BOTO,
MIOBBIIIEHHOTO U BBHICOKOTO.

3amanus 0a30BOrO YpOBHS pa3padaThIBalOTCS MMl OLECHKHA OBJAJCHHS
Hanbojee BAKHBIMH MpPEJAMETHBIMHA pe3yJbTaTaMH M KOHCTPYHPYIOTCS Ha
HauboJjee 3HaUUMBbIX JIEMEHTax cojepxkanus. Mcnonp3oBanue B paboTe 3anaHuit
MIOBBLIIEHHOTO W BBICOKOTO YPOBHEW CJIO0XKHOCTH IIO3BOJISIET OLIEHUTH CTENEHb
MOJTOTOBJICHHOCTH JK3aMEHYEMOTO K IMPOAODKEHHIO OOyYeHHs B KJAccax
¢ yriTyOJIEHHBIM N3y4eHHEM (DU3HKH.

JIudHOCTHBIE  pe3yJbTaThl  OCBOGHUSI  OCHOBHOHM  00pa3oBaTeibHOMN
nporpammsl oOyuaromumucst (Ha ocHoBe PI'OC 2021 r.) oTpakaloT TOTOBHOCTh
O0ydJaroImuxcsd PyKOBOACTBOBATBCS ~ CHCTEMOH  ITO3UTHBHBIX  IIGHHOCTHBIX
OpPHEHTAlMI U pPacIIUpEeHHE OIbITa JESITEJLHOCTH Ha €€ OCHOBE U B IIpoliecce
peanu3aluy OCHOBHBIX HAIIPABJICHUH BOCIIUTATEIBLHOMN ASSITENbHOCTH.

CopeprkaHue U pe3yJIbTaThl BeITONHEHU 3a1anuii OI'D cBsA3aHbI B TOM YHUCiie
C JIOCTM)KEHHEM JIMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS OCHOBHOH 00pa3oBaTEIBHON
nporpammbl o ®I'OC 2021 r. B wacti (pusnuveckoro (OCO3HaHUE MOCIEACTBUN
Y HeTIpUATHE BpPEAHBIX NPUBBIYEK H HWHBIX (GopM Bpema s (GU3NIECKOTO
U TICHXHYECKOTO 37I0POBBS U JIp.), TPYIOBOTO (MHTEpeC K MPaKTHUECKOMY H3yUIEHHIO
npodeccHii M Tpyda pPa3MYHOTO pPOJa, B TOM YHCIE HAa OCHOBE INPHUMEHEHHS
U3y4aeMoro IMPeIMETHOr0 3HAaHUS M Jp.), SKOJIOTMYECKOro (OpHEHTalus Ha
MPUMEHEeHNE 3HAaHWH M3 COIMANbHBIX M €CTECTBEHHBIX HAYK JJIS PEIIeHHs 3a/1ad B
00JIaCTH OKpYXKaloIel Cpebl, IIIaHUNPOBAHUS ITOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
HOCJICACTBUN ISl OKpYXalollel cpeibl M Ap.) BOCIUTAHMA, a TaKKe MPUHATUSL
LEHHOCTH HAYYHOTO MO3HaHMs (OpPHEHTAIMs B ACATEIHHOCTH Ha COBPEMEHHYIO
CHCTeMYy Hay4YHBIX MpPEACTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS
YejoBeKa, NPHPOABI M OOIIECTBA, B3aMMOCBS3IX UYeNOBEKa C IPHPOTHOH
U COlMaJIbHOM cpemoi u np.). [TonpoOHas uH(OpMAaIHst O IMYHOCTHBIX pe3yJIbTaTax
OCBOCHHMSI OCHOBHOM oOpa3oBareibHOM mporpammbel  no ®IrOC  2010r.
Y TIPEEMCTBEHHBIX JETAM3UPOBAHHBIX TPEOOBAHHSAX K JIMYHOCTHBIM pe3yJbTaram
B0 ®I'OC 2021 r. mpuBeneHa B paszene 3 Koaudukaropa.

OOBEKTHUBHOCTH MPOBEPKU BBHIMOTHEHUS 3aJaHUil C pa3BEPHYTHIM OTBETOM
o0ecrieunBaeTcss €OUHBIMH  KPUTEPHSMH  OLIEHHBAHUS, YYacTHEM  JBYX
HE3aBUCHMBIX OKCIIEPTOB, OIICHWBAIOIINX OXHY paboTy, BO3MOXXHOCTBHIO
Ha3HAYEHHUS TPETHEro IKCIEPTa U HAINYHEM MIPOLETYPhI AllSIUISALIUH.

5. Cea3b 3k3aMeHanuonHoii mogean OI'S ¢ KUM EI'D

Ok3ameHanuonHble Monenn OI'D u EI'D no ¢usuke crpositcs ncxons u3
€IMHOM KOHIIETIIUU OLEHKH Y4eOHBIX JOCTHKEHHH 3K3aMEHYeMbIX 10 ydeOHOMY
npenmery «®Pusnka». ExumHble TOAXOABI 00€CIeUMBAIOTCS MpeXIe BCEro
IpOBepKOH BceX (OPMUPYEMBIX B paMKaxX IIPEIOJAaBaHMS IIPEeIMETa BHIOB
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JeATebHOCTH. [IpH 3TOM HCTIONB3YIOTCA CXOIHBIC MOMENH 3aJaHUil U OLCHKU
c(hOPMHUPOBAHHOCTH OIWHAKOBBIX BHIOB JIEATCIBHOCTH. [Ipm orOope Momeneit
3aJaHU{ YUUTBIBAIOTCS Pa3siMuus B YPOBHIX (OPMUPOBAHUS OTAEIBHBIX YMEHHMH
B paMKax KypcoB (pM3MKH OCHOBHOM U CPEHEH IIKOJIBI.

Mo0KHO OTMETHUTH JBa 3HAYMMBIX OTJIMYHUS dK3aMeHauuoHHoH Moxenu OI'D
or KMM EI'D. Tak, TtexHonoruueckue ocoOeHHocTH mpoBeneHuss EI'D
HE MTO3BOJIIIOT ~ 00ECHEYUTh  MOJHOLEHHBIH  KOHTPOJIb  CHOPMUPOBAHHOCTH
OKCHEPUMEHTANbHBIX yMEHHH, ¥ OTOT BHUI JACATEIBHOCTH MpPOBEPSETCS
onocpenosanHo. IIpoBenenne OI'D He CONEPXKUT TAaKUX OrpaHUYEHUI, IO3TOMY
B pa0OTy BBEIEHO SKCIEPUMEHTAJIbHOE 3ajlaHHe, BBHINOJHSIEMOE Ha pealbHOM
obopynoBanuu. Kpome Toro, B sk3ameHaronHoi monenu OI'D Ooiee MIHMPOKO
HpenCcTaBIeH OJIOK 3aJaHUM I TMPOBEPKH NMPHEMOB paboTHI ¢ pa3HOOOpasHOU
uH(opMaIHeil GHU3HIECKOro CONCPIKaHUS.

6. XapakTepucTHKa CTPYKTYpbI M coaep:kanusgs KUM OI'D

Kaxmprif BapHaHT 3K3aMEHAIIMOHHOH paboTH BKIIIOYAET B ceOst 22 3aqaHus,
paznuyaromuxcs (OpMOH M YPOBHEM CIOXHOCTH. B paboTe wncmonmp3yroTcs
3a7jaHus C KPATKHUM OTBETOM U Pa3BEPHYTHIM OTBETOM.

B 3amammsax 3, 5 u 15 HeoOXommMo BEIOpaTh BEpPHBIH OTBET M3 YETHIPEX
TPEIVIOKEHHBIX ¥ 3almcaTh OTBET B Bujae omHod mudpel. K 3amanmsam 6-11
HEOOXOIMMO MPHUBECTU OTBET B BHUJE LEJOT0 YUCIA MM KOHEYHOH NECATUIHON
npobu. 3amanust 1, 2, 12 u 13 — 3aaHus Ha COOTBETCTBUE, B KOTOPBIX HEOOXOIMMO
YCTaHOBHUTH COOTBETCTBHE MEXAY ABYMS TPYNIIaMH OOBEKTOB I MPOIECCOB Ha
OCHOBAHUM BBISBJICHHBIX IPUUYMHHO-CIEICTBEHHBIX cBs3ed. B 3amanumsax 14 u 16
Ha MHOJKECTBEHHBIH BBIOOp HY>KHO HaWTH 11Ba BEPHBIX YTBEP)KICHUS CPEIU IATU
HOpeUIOKEeHHBIX. B 3amammm 4 HEOOXOIMMO JOMONHUTH TEKCT CIOBAMH
(coBOCOYETAaHWAMH) M3 TPEUIOKEHHOTO CHHCKa. B 3amaHMsAX ¢ pa3BEPHYTHIM
orBeToM (17-22) HEoOXOAMMO MPEACTABUTH pEIICHUE 3aJaYdl WM J1aTh OTBET
B BUJIC OOBSCHEHHS C ONOPOM Ha M3YYCHHBIC SIBJICHUS WM 3aKOHBL. B Tabmure 2
TPUBEICHO pacIipeelICHNe 3aaHui B paboTe ¢ yIETOM UX THIIOB.

Tabruya 2
Tunwt 3a0anuil, UCROTL3YIOWUXCS 8 pabome
Tumnsl 3aganuii Konu- Makcu- IIponeHT MakcUMaIbLHOTO
YEeCTBO | MaJIbHBIM | IEPBUYHOrO Oayia 3a 3aJaHus
3afaHnil | TepBUY- | JIAaHHOTO TUIIA OT MAaKCHMalb-
HBIH HOTO0 TIEPBUYHOTO 6ajlja 3a BCO
Oasn paboty, paBHoro 39
C KpaTKuM OTBETOM B BHIC OIHOI 3 3
1HQpHI
C KpaTKUM OTBETOM B BH/JIE YHCTIA 6 6 16
C KpaTkuM OTBETOM B BHJE Habopa 7 14 35
mudp (Ha COOTBETCTBUE M MHOMKECT-
BEHHBIH BBIOOD)
C pa3BEpHYTHIM OTBETOM 6 16 41
Hroro 22 39 100
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7. Pacnpenenenue 3aaanunii KUM OI'D no copep:kaHuIo, MpoBepsieMbIM
pe3yJIbTaTaM 0CBOeHHsI OCHOBHOI 00pa3oBaTe/ibHOI MPOrpaMMbl 0CHOBHOI'O
o01ero oopazoBaHus

B pabore KOHTPOJIHMPYIOTCS DJIEMEHTHl COACPXKaHHS M3 CIEAYIOINX
pasmenoB (Tem) Kypca (HU3UKH: MeXaHHYECKHE SIBICHUS, TEIUIOBBIC SBIICHHS,
3JIEKTPOMArHUTHBIC SIBJICHUS U KBAHTOBBIE siBJieHUs. OOI1ee KOIMYeCTBO 3aJaHNui
B paboTe MO KaXIOMY M3 Pa3eioB MNPHOJU3UTEIBHO NPONOPIHOHATILHO €ro
coJiep)KaTeIbHOMY HAIOJIHEHUIO U Y1eOHOMY BPEMEHH, OTBOIUMOMY Ha M3yUCHUE
JIAHHOTO pa3zieia B IIKOJIBHOM Kypce ¢usuku. B Tabmune 3 maHo pacmpeneneHue
3aJaHui 110 paszienam.

Tabauya 3
Pacnpedenenue 3a0anuii
10 OCHOBHBIM COOEPHCAMENbHBIM pa30enam (memam) Kypca Qusuxu
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U QOKyCHOTO  paccTOSHHA  COOHMparomeil  JWH3BI,  3IEKTPUIECKOTO
COTPOTHBIIEHHS PE3NCTOPa; pabOTHI U MOITHOCTH TOKa;

2) ymeHus npedcmasisims 3KCNEePUMEHMATIbHbIE pe3yibmambl 6 uoe maoauy,
2paPuKos unu cxeMamudeckux PUcyHKo8 u O0eidms 6bl800bl HA OCHOBAHUU
NONYYEHHBIX — IKCNEPUMEHMANbHLIX — OAHHBIX: O  3aBHCHMOCTH  CHIIBI
YIPYTOCTH, BO3HHUKAIONIEH B MPY)KUHE, OT CTENCHU Je(hopMaIliy pyKUHBI,
0 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JaBJICHUS,
0 3aBHCHMOCTU apXHUMEIOBOI CHIIBI OT 00bEMA MOrPYKEHHOW YaCTH Teia;
0 3aBUCHMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B MPOBOAHUKE, OT HAINPSIKEHHS
Ha KOHIIaX TIPOBOJHHMKA; O CBOMCTBaX W300paKCHUs, IOJYYCHHOTO
C TIOMOIIBI0 COOMPAIOIICH JTHH3BI.

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

B pabote mpencraBneHsl 3aJaHusl Pa3HBIX YPOBHEH CIO0XKHOCTH: 06a30BOrO,
TIOBBIIIEHHOTO M BBICOKOTO. B Tabnmie 5 mpencraBieHo pacnpeneneHue 3aganuit
10 YPOBHSM CJIOHOCTH.

Pazpmen xkypca ¢pusuku, BKIIOYEHHBIT B paboTy KonuuectBo 3aganuii
Bcst pabora
MexaHnYeCcKHe SBICHUS 8-12
TerioBble sIBICHUS 5-9
OneKTpOMarHUTHBIE SBJICHUS 8-12
KBaHTOBBIC SIBIICHUS 1-2
Hroro 22

Kaxnplii BapwaHT COJCPXKUT TSTh TPYNIIN 3aJaHUid, HANpPaBICHHBIX Ha
MPOBEPKY PAa3lUYHBIX OJIOKOB yMEHHH, (OPMHUPYEMBIX MpPH H3YYEHHH Kypca
¢usuku. B Tabmmne 4 mnpuBeneHO pacmpenelieHHe 3aJaHui 1o OJ0Kam
MPOBEPSIEMBIX YMECHUH.

Tabauya 5
Pacnpeoenenue 3a0anuii no ypoeHsm ciodicHocmu
VYposeHs Komu- Makcu- INporieHT MakCHMaTBbHOTO TIEPBUYHOTO Oajia
CIIOKHOCTU 4eCTBO MaJIbHBIH 3a 3a/1aHHs JAHHOTO YPOBHS CIOXKHOCTH
3aaHu’ 3agaHuit TIePBUYHBII OT MaKCHMAJIFHOTO TIEPBHYHOTO Oaja
Oasut 3a BCIO paboTy, paBHOTO 39
ba3oBblii 14 19 49
IToBbIIICHHBII 5 11 28
Beicokwuii 3 9 23
HWroro 22 39 100

Tabauya 4
Pacnpedenenue 3a0anuii no broxam npoeepsiemvix yMeHuil
ITpoBepsieMble yMeHUs Kommaectso
3aJaHui
Brnanenne HMOHATHIHBIM ammapaToM Kypca (pU3MKH: paclio3HaBaHHE SIBIIC- 14

Hﬂﬁ, BbIYHCIICHUE 3HAYCHUSA BCIIMYHMH, UCIIOJB30BAHUC 3AaKOHOB MU (bOpMyJ'l
JUIS aHaJu3a SIBJICHUA | poneccoB, NMOHUMAHUE NPUHIUIIOB JICUCTBUS
TEXHUYICCKUX yCTpOﬁCTB

Metoznoornyeckie yMeHus (IpoBeieHne H3MEPEHHUI U OIBITOB) 3
Pabota ¢ TeKcTOM (PHU3UIECKOTO CoJlep KaHHs 1
Perienue pacyéTHBIX U KQUeCTBEHHBIX 3314 4

Hroro 22

OKcnepuMeHTalbHOe 3aJanue 17 nposepsier:

1) ymenue nposooums Koceenmvie usMepeHus: QuauULecKux GeautuH: IIOTHOCTH
BEIIECTBA; CHIBI Apxumena; KodQ(OUIMEHTa TpPEHHS CKOJBXEHMUS,
KECTKOCTU TPY>KUHBI; MOMEHTA CHIIBI, JEWCTBYIONIEH Ha pbIYar; paboTh
CWJIBI YNPYTOCTH NpHU NOABbEME TIpy3a € IOMOILBIO MOJIBMKHOIO HIN
HETIOABIKHOTO  OJIOKa; paboThl CHJIBI  TPEHMS; ONTHYECKOH  CHUIIBI
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9. IIpoaO/IZKUTEILHOCTD IK3aMeHa
J171s1 BBIIOJTHEHUSI DK3aMEHAIIMOHHOM paboThI mpenocTtapisercs 180 MUHYT.

10. Tono1HUTE/ILHbIE MATEPUAJILI M 000PY10BaAHUE

[epeveHb MOMOTHUTENBHBIX MaTEPUAIOB U 000PYIOBaHHS, HCIIOIb30BaHIE
KOTOpBIX paspemreHo Ha OI'D, yTBepkmaeTcss NpHKa3oM MHHIPOCBEIICHHS
Poccun u PocobpHanzopa.

VYdacTHHKaM JK3aMeHa pa3pemaercsl MOJIb30BaThCsl HEMPOrpaMMHUPYEMbIM
KaJbKyJIATOPOM (JUIT KaXIOr0 Y4YEHHKAa) C BO3MOXHOCTHIO BBIYHCICHUS
TpUrOHOMETpUYeCcKuX (YHKIMH (cos, sin, tg) W nuHEHKo#. {1 BBHIMONHEHUS
JKCIIEPUMEHTAIBHBIX 3aJaHHil HCIIOJIL3YIOTCS HAOOphI 00OpyaoBaHUs (MOJHBIN
nepedeHb MaTepHajIoB U 000pyHoBaHUs pUBenEH B [Ipuoxkennu 2).

11. CucTeMa OleHUBAHMS BbINOJTHEHHUS OTAEJIbHBIX 3aJaHUH
M IK3aMeHAIMOHHOIi padoThI B L[eJIOM

IIpaBuiibHOE BBHINOJHEHME Kaxaoro w3 3ananuil 3, 5-11, 15 ouenuBaercs
1 GannoM. 3aaHue CUMTAETCS BBHIMOJHEHHBIM BEPHO, €CJIM OTBET 3alucaH B TOM
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(dopme, KoTopast yKa3zaHa B WHCTPYKUHH IO BBITIOJTHEHHUIO 33aJaHUs, U TOJHOCTHIO
COBIIAJIAET C STAJOHOM OTBETA.

IIpaBuiibHOE BBINTOJIHEHHE KaXI0T0 U3 3ananuii 1, 2, 4, 12, 13 ouenuBaercs
2 Gamnamu. 3aaHUE CUNTAETCS BHIMIOJHEHHBIM BEPHO, €CIIM OTBET 3allHCaH B TOM
(dopme, KoTopast yka3zaHa B WHCTPYKIUH IO BBITIOJTHEHHUIO 3aJaHUS, U TOIHOCTHIO
COBIA/IaET C ATAJOHOM OTBETAa: KKl CHMBOJ B OTBETE CTOMT Ha CBOEM MecCTe,
JIMIIIHUE CHUMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBmisiercss 1 Oam, eciau Ha J000H
OJTHOHM TIO3WIIMH OTBETA 3aIMCaH HE TOT CUMBOJ, KOTOPBII MPENCTAaBICH B dTaJOHE
oTBeTa. Bo Beex npyrux cirydasx BoicTaBisiercs: 0 6ajuios.

[IpaBunbHOE BBINOJHEHHE KaXXIOro M3 3amaHuil 14 u 16 oueHuBaercs
2 Gamnamu. 3aaHUe CUNTAETCS BHIMOJHEHHBIM BEPHO, €CIIM OTBET 3alKCaH B TOM
¢dopme, KoTopas yKa3aHa B WHCTPYKIHH IO BBIOJHEHHUIO 3aJaHUS, KaKIbIH
CHUMBOJI TIPHUCYTCTBYET B OTBETE, B OTBETEC OTCYTCTBYIOT JIMIIHUEC CHUMBOJIBI.
Ilopsimok 3amucu CUMBOJIOB B OTBETE 3HaueHMs He umeeT. BrictaBusercs 1 Gam,
€CIT TOJIBKO OJIMH M3 CHMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ITAIOHY
WIN TOJBKO OJWH CHUMBOJI OTCYTCTBYET; BO BCEX NPYTHX CIIy4YasX BBICTABISIECTCS
0 6amnoB.

Ecnu xonmmuecTBO CUMBOJIOB B OTBeTe OoJblie TpeOyeMOoro, BBHICTABISIETCS
0 GayutoB BHE 3aBHCUMOCTH OT TOTO, OBUIM JIM YKa3aHbl BCe HEOOXOAUMBIE
CHUMBOJIBL.

Brinonnenne 3agaHuil ¢ pa3BEPHYTHIM OTBETOM 17-22 OLeHHMBAeTCs ABYyMS
9KCHEePTaMU ¢ Yy4YETOM TIPABHIBHOCTH W IIOJHOTHI OTBeTa. MaKCHMalbHBIN
NEepPBUYHEINA 0ajll 3a BBINOJNHEHHE 3aJaHMI ¢ pa3BEPHYTHIM OTBeTOM 18 m 19
cocraBiseT 2 Oaia, 3a BeIIoJHeHue 3amanuii 17, 20-22 cocrasiser 3 Oaiia.
K kaxgoMy 3afaHUI0O HPUBOIUTCS MOAPOOHAsT HHCTPYKLMS A SKCIEPTOB,
B KOTOPOW YKa3bIBaeTCs, 3a YTO BBICTABISETCS KAKABIA Oalm — OT HylA 0
MaKCHMaJIbHOTO. B BapWaHTe mepea KaKIABIM THIIOM 3aJaHdil Tpeiaraercs
WHCTPYKIHS, B KOTOPOI MPUBEACHBI 00IIUe TpeOOBaHUS K O(OPMIICHUIO OTBETOB.

B coorBerctBuu ¢ Ilopsimkom mpoBeneHHUS TOCYJIAPCTBEHHOW HTOTOBOMU
aTTecTaluH MO 00pa30BaTELHBEIM IPOrPaMMaM OCHOBHOTO 00mIero o6pa3oBaHHs
(mpuka3z Munmnpocsemernus Poccun u Pocobpramzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan Munroctom Poccun 12.05.2023 Ne 73292)

«72. TIpoBepka dK3aMEHAIIMOHHBIX paboT BKIIOYAET B ceOs:

1)  TpoBepKy W OICHUBaHWE MPEAMETHBIMA KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM YHCJe YCTHBIX) Ha 3amanus KM B COOTBETCTBHM C KPHUTEPUIMHU
OLIEHMBAHUS MO COOTBETCTBYIOLIEMY Y4eOHOMY IpeAMETY, pa3paboTka KOTOPBIX
OpraHu3yeTcs Poco6pHa[130p0M2. <...>

ITo pe3ynbraTam mepBoOi u BTOPOI MPOBEPOK IKCIEPTH HE3aBUCHMO JPYT OT
JIpyTra BBICTABJISIIOT IEPBUYHBIE OAJUIBI 32 KaX bl Pa3BEPHYTHIM OTBET HA 3aJaHUS
KUM. <...>

B cmydae CymecTBEHHOTO pacXOoKOEHHS B IIEPBUYHBIX  Oajlax,
BBICTABJICHHBIX  JIByMsl ~ OKCIEPTaMH,  Ha3Ha4aeTcs  TPEThs  IPOBEpKa.
CyliecTBeHHOE PacXOXkIEHHE B MEPBUYHBIX OajylaX OIpPENesIeHO B KPUTEPHAX

2 Yacte 14 cratbu 59 DepepanbHoro 3akoha or 29.12.2012 Ne273-®3 «OG olpasosanun B Poccuiickoit
Denepanum».
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OLIEHMBAHUS MO COOTBETCTBYIOIIEMY YU4eOHOMY IpeIAMETY, pa3paboTKa KOTOPBIX
opranusyetcs PocoOpHaI30poMm.

Tpetuif »KCmepT Ha3HAuaeTcs II0 COIVIACOBAHUIO C IpeiacenaTeneM
NPEeIMETHOH KOMHCCHM U3 4YHCcIa OKCIEpTOB, paHee HE MPOBEPSBLIMX
9K3aMEHAIIOHHYIO padoTy.

TpeTbeMy 3KCIEpTy MPEIOCTaBIseTCs WHPOPMAIHs O TMEPBHYHBIX Oayiax,
BBICTaBJICHHBIX SKCIIEPTaMH, paHee MPOBEPSABIINMH SK3aMEHALMOHHYIO paboTy».

CymecTBeHHBIMH CUUTAIOTCS CIIEAYIOMINE PACXOXKICHHUSI.

1. Pacxoxxaenue Mexay OaniaMu, BEICTABICHHBIMH ABYMsI SKCIIEPTaMU 3a
BBITIOJIHEHUE JII000T0 U3 3anaHuil 17-22, B 2 unu Gonee Oaiua. B atom ciydae
TPETHH JKCIEpT NMPOBEpsSeT TOJABKO T€ OTBEThl Ha 3aJaHus, KOTOpPhIE BBI3BAIU
CTOJIb CYIIECTBEHHOE PacXOXKICHHE.

2. PacxoxaeHue B pe3yibTaTax OIICHUBAHUS JABYMs dKCIIEpTaMH OTBETa Ha
OIHO W3 3aiaHuil 17-22 3akmo4yaercs B TOM, YTO OJHMH OJKCIEpPT yKaszal Ha
OTCYTCTBHE OTBETa Ha 3aJaHue B dK3aMEHALMOHHOH paboTre, a ApPYroil skcmepT
BBICTABIJI 32 BBINIOJIHEHHE TOTO 3aJlaHHs HEeHYJIeBoi O0ami. B atom ciydae Tpetuit
JKCIEPT MPOBEPSET TOJIHKO OTBETHI HA 3aJIaHHs, KOTOPBIC OBLTH OIICHEHBI CO CTOJh
CYLIECTBEHHBIM PAaCXOKACHUEM.

3. Curyamuu, B KOTOPBIX OIUH SKCHEPT yKa3al Ha OTCYTCTBHE OTBETa
B JK3aMEHAIIMOHHOW paboTe, a BTOPOW OSKCHEPT BBHICTABHJ HYJEBON Oaur 3a
BBIIOJHEHUE JTOr0 3aJaHus, HE SABISIOTCA CUTYalUsIMH CYIECTBEHHOI'O
PacXOXKIeHHS B OLICHUBAHHU.

MakcuManbHBI TEepPBUYHBIA 0ajul 32 BBINIOJHEHHE JK3aMEHAIIHOHHOM
pabotsr — 39.

Ha ocHoBe 0ayioB, BHICTABICHHBIX 32 BBIIOJHEHUE BCEX 3aJaHUi paboThl,
TIOJICYUTHIBACTCSI CyMMapHBIA IEPBUYHBIN 0alil, KOTOPBI MEPEBOJUTCS B OTMETKY
MO MATHOATUTFHOH IITKaJIe.

12. YcaoBust npoBeeHusi padoThl (Tpe0oBaHUS K CTIEHHAJIHCTAM)

Ok3aMeH NpoBOANTCS B KaOmHeTax (u3uku. [Ipn HEOOXOAMMOCTH MOXKHO
HCIIONB30BATh APYTHe KaOMHETHI, OTBEYAlOIe TpeOOBaHMAM 0E30MacHOro Tpynaa
IIPY BBIIIOJHEHUHN DKCIIEPUMEHTANIBHBIX 33JaHUH 9K3aMEHAILIMOHHOM PabOTHI.

Ha ok3ameHe B Kaxmoil ayJUTOPHH MNPUCYTCTBYET  CIIELHAIUCT
MO0 TIPOBEICHUIO MHCTPYKTaka M 00ECHEeYEeHHIO JTabOpaTOPHEIX PabOT, KOTOPHIH
HPOBOJHUT Mepe] dK3aMCHOM HHCTPYKTaX IO TEXHHUKE OC30MacHOCTH M CICIHT
3a COOJIOICHUEM TpaBUII OE30MAaCHOTO TpyJa BO BpeMsi pabOThl 3K3aMEHYEMBbIX
¢ 7nabopaTopHBIM 0OO0OpyHOBaHMEM. [IpuMepHass WHCTPYKIHS IO TEXHUKE
6e3omacHocTH puBeneHa B [Ipumoxennn 3.

Kommuexktsl ~ naGopatopHoro  o0OpyAoBaHuS AL BBIIOJHEHHS
JKCIIEPUMEHTAIBHOTO 3amaHus (3amanue 17) dopmupyroTcs 3abiaroBpeMeHHO,
JO TPOBEACHMS OHK3aMeHa. [l MOATOTOBKH 1a0OpaTOpHOTO 000pymOBaHHS
B ITyHKTHl NPOBEACHHSA 3a OAWH-ABAa THA IO SK3aMEHA COOOMIAIOTCS HOMepa
KOMIIJIEKTOB O0OpYAOBaHUS, KOTOpble OyAyT MCIHONB30BaThCs Ha JK3aMEHE.
Kputepun mnpoBepkH BBIIOIHEHHS JKCIEPUMEHTANBHOTO 3aJaHus TpeOyroT
UCIONb30BaHNS B pamkax OI'D  cTaHIapTH3MPOBAHHOTO J1AOOPATOPHOTO
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obopynoBanus. IlepedeHb KOMIUIEKTOB OOOpYNOBaHMS JUIS  BBHITOTHEHHS
OKCIICPIMEHTANIBHBIX 3aJlaHAIl COCTaBJICH Ha OCHOBE THUIIOBBIX HAaOOPOB JUIS
(dpoHTaNBHEIX paboT no ¢usnuke. CocraB 3THX HAOOPOB/KOMILIEKTOB OTBEYAET
TpeOOBaHMAM  HAag&KHOCTH M TpeOOBaHMAM K KOHCTPYHUPOBAHHUIO
SKCIIEPUMEHTANBHBIX 3aJaHui OaHKa SKk3aMeHanMoHHBEIX 3amanmii OI'D. Homepa
M ONHCaHWe OOOpYHOBaHWS, BXOJALIIETO B  KOMIUICKTBI, HPUBEICHBI
B [Ipunoxxenuu 2.

[Ipn oTcyTCTBHM B MyHKTax MPOBEISHHS dK3aMeHa KakKUX-THO0 MpHOOpOB
U MaTepHaJoB 00OPyJOBaHHE MOXKET OBITh 3aMEHEHO HA aHAJIOTHYHOE C APYTUMH
XapakTepucTukamu. B pmensx oOecrnedyeHuss OOBEKTHMBHOIO — OLIEHUBAHUS
BBINIOJTHEHUS SKCIIEPUMEHTAIBHOrO 3a1aHus yyacTHUKaMu OI'D B cirydae 3aMeHbI
00OpyIOBaHMS HAa aHAJIOTUYHOE C JPYTMMH XapaKTePHUCTHKAMH HEOOXOANMO
JOBECTH IO CBEICHUS OSKCIIEPTOB MNPEIMETHOH KOMHCCHH, OCYIICCTBISIOMINX
NPOBEPKY  BBIIONHEHHWS  3aJaHMH, OIMCAHUE  XapaKTEPUCTUK  peaJbHO
UCIIOJIb3YEMOT0 Ha YK3aMeHe 000pyA0BaHuUsI.

13. Uzmenenusi B KUM 2026 roga no cpaBHenuio ¢ 2025 rogom
Usmenenus ctpykrypsl u conepxkanusi KUM otcyTcTByIOT.
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Ipunoowcenue 1

O600ménnbIid miaan Bapuanta KUM OI'D 2026 rona mno ®U3UKE

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

Ne TpeboBanus K MPEAMETHBIM PE3yJIbTaTaM OCBOCHHS Konsr Kompr YpoBeHb Makcu- [Tpumepnoe
3a/1aHUs OCHOBHOI1 00pa3oBaTeIbHON IPOrPaMMBI MPOBEPSIEMBIX |  MTPOBEPSIEMBIX CJII0’)KHOCTH MaJIbHbIN BpeMs
JJIEMEHTOB TpeOoBaHU IIEPBUYHBIN | BBIOJIHEHUS
colepkKaHus | K IIPEAMETHBIM Oann 3a/1aHUs
pe3yapTaram 3a 3aJjaHue (MHH.)

Hcnonvzosanue nonamuiinozo annapama Kypca gpuzuxu

1 [IpuBoNTH TIPUMEpHI SIBICHWH, NpHOOPOB, (GU3M- 14 3,4 b 2 2
YEeCKUX BEJIMYUH U €IMHUI] UX u3MepeHus. [IpaBuiibHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOIB3yEeMBIX BEIH-
YMH, UX 0003HAYECHHUs U €IUHUILIBI H3MEPEHUs

2 PaznuyaTh sIBJIE€HUS M 3aKOHOMEPHOCTH, JIEXKAIUE B OC- 14 4,9 b 2 2
HOBE MPUHIUINA ACHCTBUS MAIIUH, TPUOOPOB M TEXHHU-
YECKHX YCTPOMCTB. Brimensars mpuOopsl 1isi u3Mepe-
HUA (1)I/ISI/II-I€CKI/IX BCIIMYNH

3 Pacmo3HaBaTh TpOsIBICHHE W3YUYEHHBIX (HU3UIECKUX 14 2 b 1 2
SBJICHUW, BBIIENAS WX CYIIECTBEHHBIC CBOWCTBA/
MIPU3HAKU

4 OnucelBaTh CBOWCTBA SIBJIEHUS IO €r0 XapaKTEpHBbIM 14 2 b 2 10

MpU3HaKaM U Ha OCHOBE OIMBITOB, IEMOHCTPUPYIOLINX
naHHoe (u3udeckoe siBleHue. Paznwuate 111 JaHHOTO
SBJICHUSI OCHOBHBIE CBOMICTBA WJIM YCJOBHUS €ro Mpo-
TEKAHUS

5 OOBSACHATH OCOOCHHOCTH TIPOTEKAHHUS (DUINIECKUX 14 7 b 1 6
ﬂBHeHHﬁ, HUCIIOJIB30BAaTh (1)I/IBI/II-IGCKI/IC BCIIMYHWHBI U 3a-
KOHBI JIJI51 OOBSICHCHHS
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No
3aJaHUS

TpeboBaHus K MPEIMETHBIM Pe3yIbTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeIbHON MPOTPaMMBbI

Kozl
MIPOBEPSIEMBIX
3JIEMEHTOB
coJiepKaHus

Kongsr
MIPOBEPSIEMBIX
TpeOoBaHuit
K IPEIMETHBIM
pe3yJbTaTamMm

YposeHb
CJIOKHOCTHU

Makcu-
MaJIbHBIN
IIEPBUYHBIN
Oamr
3a 3aJaHue

[IpumepHoe
BpeMs
BBITIOJTHEHUS
3a1aHUS
(MuH.)

XapaKTepI/ISOBaTB CBOMCTBA Tel U CI)I/ISI/I‘ICCKI/IG SABJIC-
HUsA, UCIIOJIb3YyA (1)I/I3I/I‘-IGCKI/I€ BCJINYHHBI U 3aKOHBbI, BbI-
YUCJIATH 3HAYCHUC BCJIMYMHLI IIPHU aHAJIMU3C SIBJICHHI
C UCIIOJIb30BaAHUEM (bl/ISI/I‘ICCKI/IX MOHCHCﬁ, 3aKOHOB

u hopmyn

3,4,6

1

4

XapakTepu30BaTh CBOWCTBA Tel M (hU3UUYECKHE SIBIIC-
HUS, UCNONB3Yysd (U3UYECKUE BEIMYMHBI M 3aKOHBI,
BBIUHCIIATh 3HAUECHNUE BEIIMUYMHBI IIPU aHAIMU3E SIBJICHUN
C MCIIOJIb30BaHMEM  (U3UYECKUX MOJENEH, 3aKOHOB

u hopmyn

3,4,6

XapaKTepmoBaTb CBOMCTBA Tel U CI)I/ISI/I‘IGCKI/IC SABJIC-
HUS, HCHOJIb3YyAd (1)I/IBI/II-I€CKI/IC BCIIMYHUHBI W 3aKOHBI,
BBIYUCIIATh 3HAYCHUC BCIIWYMHBI ITPU aHATIU3C SIBJIICHHI
C UCIIOJIb30BAHUECM (I)I/ISI/I‘IGCKI/IX MO,Z[CJ'ICI‘/JI, 3aKOHOB

u Gpopmyn

3,4,6

XapakTepu3oBaTh CBOMCTBa Tesl M (PU3MUECKHE SIBIIE-
HUS, UCNONB3Yys (U3NUYECKUE BEIMYMHBI M 3aKOHBI,
BBIYMCIIATh 3HAYCHUE BEIMYMHBI IIPU AHAJIU3E SIBICHUMN
C UCHONb30BaHUEM (DU3MUecKuX MoAeseH, 3aKOHOB

u hopmyn

3,4,6

10

XapakTepu30BaTh CBOICTBa Teln U (PU3NYECKHE sIBIIC-
HUS, WUCIOJIb3Ysl (DU3MUECKHE BEIMYMHBI W 3aKOHBI,
BBIUHCJIATh 3HAYCHUE BEIIMYWHBI [IPU aHAJINU3E SBJICHUN
C MCIIOJIb30BaHMEM (U3NYECKUX MOJENeH, 3aKOHOB

u Gpopmyn

3,4,6

11

XapakTepu3oBaTh CBOWCTBA TeNl W (pU3WUYECKHE SIBIIC-
HUS, MCIONB3YsS (DU3MUECKHE BEIMYMHBI W 3aKOHBI,
BBIUUCIIATE 3HAUYCHUC BCIIMYUHBI IIPU aHAJIU3C SIBJICHUU
C UCMOJb30BaHUEM (U3NYECKUX MOJENeH, 3aKOHOB

u hopmyn

3,4,6
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Ne TpeOGoBaHMs K IPEeIMETHBIM Pe3yIbTaTaM OCBOCHHUS Komst Komst YpoBeHb Maxcu- [TpumepHoe
3a/laHus OCHOBHOH 00pa30BaTeIbHON MPOTPaMMBbI MIPOBEPSEMBIX | MPOBEPSIEMBIX CJIO’)KHOCTH MaJTbHBIH BpeMs
AIIEMEHTOB TpeOoBaHuit MEPBUYHBIN | BBIIOTHEHUS
CoJlep’KaHusl | K IPEeIMETHBIM Oann 3a/laHus
pe3yJbTaTamMm 3a 3a/1aHue (MuH.)
12 OnuceiBaTh W3MEHEHHS (PU3UYECKUX BEIMYMUH MpU 1,2 3 b 2 5
MPOTEKaHUU (PU3UUYECKUX SIBICHUN U TPOIIECCOB
13 OnuceiBaTh H3MEHEHMS (PU3MUECKUX BEIMYMH NIpU 3,4 3 b 2 5
MPOTEeKaHWU (PU3NYECKUX SIBICHUN U MPOIIECCOB
14 OnuceiBaTh CBOMCTBA Tel, (PU3NUECKUE SBICHUS U TIPO- 14 3 I1 2 5
IECCHI, UCTIONB3YS (PU3MUECKHe BEIMYMHBI, (PU3NUEcKue
3aKOHBI M TIPUHIMIIBI (aHATIHU3 TPA(UKOB, TAOJIULL U CXEM)
Memoodonozuueckue ymeHus
15 [IpoBomUTh TIpsiMbIEe M3MEpPEHUsT PU3HMUECKUX BEITUINH 1-3 5 b 1 2
C HCHOJBb30BAaHUEM HM3MEPUTEIBHBIX NPUOOPOB, Mpa-
BUJILHO COCTaBJISTh CXEMbl BKIIOYCHHS TPHOOpa B IKC-
NEPUMEHTAJIbHYIO YCTaHOBKY, IPOBOJUTH CEPUIO U3ME-
pEeHMIA, BEIOHpATh 000PYIOBAHUE 11O TUIIOTE3E OIBITA
16 AHanu3upoBaTh OTJENbHBIE 3Tallbl IMPOBENCHUS UC- 14 5 I1 2 5
CJIeIOBaHUSI HA OCHOBE €T0 OMUCAHUS: JeJaTh BBIBOIbI
HAa OCHOBE OMNHCAHMS HUCCIEIOBaHUs, WHTEPIPETHPO-
BaTh PE3yJILTaThl HAOJIOICHUI U ONIBITOB
17 [TpoBOIUTH KOCBEHHBIE H3MEPEHUsS (U3NYECKHX Be- 1,3 5 B 3 30
JIMYMH, UCCIIEOBAaHUE 3aBUCUMOCTEH MEXIYy BEIUYH-
HaMHU (9KCIIEPUMEHTANIbHOE 3aJaHUE Ha peaJbHOM
000pyAOBaHNN)
Paboma c mekcmamu puzuueckoz2o cooepicanus
18 [IpumenaTp wHGOPMAIIMIO M3 TEKCTa TPHU PEHICHUH 14 11 IT 2 15

y4eOHO-TI03HABATENbHBIX M YYEOHO-IIPAKTHUYECKUX

3a1a4
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Pewenue 3a0au

19 OOBSICHITH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ 1-3 7,10 I1 2 12

20 Pematp pacuérHbie 3a1a4uu, UCIONB3Ys 3aKOHBI U (hop- 1-3 8 IT 3 15
MYJIBI, CBSI3bIBAIONTHIE (DU3UYESCKHIE BETTMYMHBI

21 Pemate pacuérHble 3a1a4M, UCIONIB3YS 3aKOHBI U (op- 1-3 8 B 3 20
MYJIbl, CBSI3bIBAIONLINE (PU3MYECKHE BETUUMHBI

22 Pemate pacuérHble 3a7auu, UCHOJB3Ys 3aKOHBI U (op- 1-3 8 B 3 20
MYJIbI, CBSI3BIBAIOIINE (PU3UUECKHE BEIUYUHBI (KOMOU-
HUpOBAHHAs 3a/1a4a)

Bcero 3aganuii — 22; U3 HUX

II0 TUITY: C KpaTKUM OTBETOM — 16; ¢ pa3BEpHYTHIM OTBETOM — 6;
1o ypoBHI0 cioxHoctu: b —14; [1-5; B — 3.

MaxkcuManbHBIA IEPBUYHBIN Oait 3a padoty — 39.

O6miee Bpems BeInojHEeHUs pa0doThl — 3 yaca (180 MmunyT).
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Ipunooscenue 2
IlepeyeHb KOMIJIEKTOB 000PY10BAHUS

IlepeyeHb KOMIUIEKTOB OOOPYIOBaHUS JUISl BBIIOJHEHMS AKCIEPUMEHTAIBLHOIO
3a7laHKs COCTABJIEH Ha OCHOBE TUIIOBBIX HA00POB U1 PPOHTANIBHBIX PAa0OT MO GU3HKE.

OCoOSHHOCTh KOMIUIEKTOB COCTOHMT B TOM, YTO OJHH KOMIUICKT TpeJHa3HAuYCH
JUISL BBIITOJTHEHUS 1I€JI0M CepUM SKCIEepUMEHTaNbHBIX 3anaHui. IlosToMy amst ogHOro
KOHKPETHOTO 3aJaHUs KOMIDIEKTHI H30BITOYHBI MO CPaBHEHHIO C HOMEHKIATYpOH
000pynoBaHUs, HEOOXOIUMOTO ISl €TO BBITOTHEHUSL.

3aganust 17 gms KM OI'D 2026 . paspabarhiBaroTcsi TOJABKO Ha 0Oase
KoMIUIeKTOB obopymoBanust Ne 1, Ne 2, Ne 3, Ne 4 u Ne 6. (3amanust ¢ UCTIOIB30BaHUEM
xomruiekToB Ne 5 1 Ne 7 Oyayt BBoauThess B KUM OI'D B nocnemyromiye rojpl.)

Buumanue! B wmatepuanax [uis SKCHEPTOB IMPUMEPHl BO3MOXHBIX OTBETOB
Ha DKCIEPUMEHTAJbHbIE 3aJaHHsl NMPHUBEACHBI B COOTBETCTBUHU C PEKOMEHIYEMBIMH
XapakTePUCTHUKaMU 00OpyIOBaHUs, YKa3aHHBIMH B ONHMCAHUM KOMIUIEKTOB. [lpu
WCIONb30BaHUM  JJIEMEHTOB  OOOPYZOBaHMS C JAPYIMMH  XapaKTepHUCTHUKaMU
HEOOXOIMMO BHECTU COOTBETCTBYIOIIME M3MEHEHUsS B NEPEYEHb KOMIUIEKTOB Iepen
NPOBEICHUEM »JK3aMeHa M JIOBECTH HMH(GOPMAIUI0 O BHECEHHBIX H3MEHCHUSX
JI0 CBEJICHUS 3KCIIEPTOB, IIPOBEPSAIOLINX 3aJaHUS C Pa3BEPHYTHIM OTBETOM.
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Kommiaekt Ne 2

3J1eMeHThbI 000py10BaHUS

pPeKOMEHaAyeMbIe XapaKTepI/ICTI/IKH(Z)

IITaTUB Ta00PaTOPHBIHA
C IepXKaTeNsIMu

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 HIKaJION

xé€ctkocth (50 £2) H/m

IIpy>KUHA 2 Ha IUIaHIIeTe
C MUJUJIMMETPOBOM HIKAJIOMN

xéctkocth (10 £2) H/m

TpHU Ipy3a, 0003HauuTh Ne 1, Ne 2
uNe3

Maccoif o (100 + 2) r xaxxablii

HaOOPHBIH Ipy3 MWIH HAOOP
rpy30B, 0603HauuTh Ne 4, Ne 5
uNe 6

HAOOPHBIH I'Py3, TO3BOJIIONIAN
YCTaHABIMBATh MacCy IPy30B:

No 4 maccoii (60 = 1) r, No 5 maccoit

(70 £ 1) r 1 Ne 6 maccott (80 + 1) T witn Habop
OTHENBHBIX I'PY30B

Kommiaekt Ne 1
(0))

3JIEMECHTHBI 060pyZIOBaHI/lﬂ PEKOMEHAYEMbBIC XapPAaKTCPUCTHKH

JIMHENKA U TPaHCIIOPTHP

mHa 300 MM, ¢ MIJIZTUIMETPOBBIMHU
JEIEHUSIMA

® BEChI AICKTPOHHBIC npenen u3Mepenus He menee 200 r

OpYCOK JIEpEBSIHHBIN C KPIOYKOM

Mmacca Opyckam = (50+ 5)r

® M3MEpUTEIbHBIN LUIUHAD npenen u3meperust 250 v (C = 2 mur)

(MeH3ypKa)

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

K03(DPUIIHEHT TPEHUS IEPEBIHHOTO OpyCcKa
110 Hanpasisitomieit 0,2

® CTakaH IpO3payHble CTCHKH, BEICOTA HE MEHEe
120 MM, guametp He MeHee 50 MM

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

e nuHamomeTp Ne 2 npeznen uzmepenns S H (C=0,1 H)

rubKas 1moJyioca JUIMHON He MEeHee
500 MM (moBepxHOCTH «bY),
KOTOpast KPEIruTCs

Ha HAIPaBIIIOIIYIO

K03 (PUIIHEHT TPEHUsI JEPEBIHHOTO OpyCcKa
o nosoce 0,6

® TI0BapCHHAaA COJib, TTaJI0OYKa
AJIA TICPEMETIBAHUA

® IWIMHJP CTAIbHOM; 0003HaunTh Ne 1 | V'=(25,0£0,3) CM3, m=(195£2)r

3aKUM KaHUESIPCKU

oOecrevynBaeT KpersieHHe TiOKOM MmoJiochl
Ha HanpasJsoei

® [WIMHJD ATFOMHHHUEBHIH; V=(250%07) cMm’, m=(70+2)r
0003HaunTH No 2

V=(56,0%1,8)cM’, m=(66+2)r,
HMMEET LKAy BAOJb 00pa3yrollei ¢ eHOH
nenenns 1 My, mmHa He MeHee 80 MM

® [UTACTUKOBBIN IMIIHH/ID;
0003Ha4nTH No 3

® IWIMHJP ATIOMHUHHUEBBIH; V'=(34,0£0,7) CM3, m=95+2)r

0003Ha9nTL No 4

® HHUTH

(1) PexomeHtyeMble XapaKTEPUCTHKU BJIEMEHTOB 00OpyaoBaHHMs KoMmiuiekta Noe 1 JOJDKHBI
o0ecrieunBaTh BHIIOIHEHHE CIIETYIOIINX OIBITOB:

— W3MEpeHHe CpelHel IUIOTHOCTH BemiecTBa (MWIMHAPBHL Ne 1-4), apXuMeIOBOH CHIIBI
(mumuaAps! Ne 2—-4);

— HCCIEOBaHME 3aBHCHMOCTH apXHMENOBOW CHIIBI OT 00bEMa MOrpyXEHHOH dYacTH Tena
(ummuEap Ne 3) M OT IUIOTHOCTH JKUJIKOCTH, HE3aBHCHMOCTH BBITQJIKHBAIOLICH CHIIBI
oT Macchl Tena (uTHHAps Ne 1 u 2).

© 2026 PenepanbHast ciyx0a o Hag30py B cdhepe 00pa3oBaHUs U HAYKU

(2) PexomenmyeMble XapaKTEPUCTHKH DJIEMEHTOB O0OpyIOBaHHs KOMIUIEKTa No2 JTOJDKHBI
o0ecrieunBaTh BBIIOIHEHHE CIICTYIOIIHX OIBITOB:
— U3MEpeHHE JKECTKOCTH TPYXKHHBI, KOI(POHUIMEHTa TPEHHS CKOJBXKEHHs, pPaOOTBI CHIIBI

TPEHUs], CUJIBI yIIPYTOCTH;

—  HCCIICI0BAaHKE 3aBUCHMOCTH CHIIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JABICHUS U OT
poJia MOBEPXHOCTH; CHJIBI yIPYrOCTH, BOSHHUKAIOLIEH B MPYXHHE, OT CTEHECHH AedopMalun

TPy KHHBL.
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Kommuiekr Ne 3

3JIEMEHTbI o6opyu03anuﬂ

PEeKOMeHaYEeMbIE 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 O6aTaperHbIi 070K, TTO3BOIISIOIIUIA
CTYIIEHYaTO MEHSAThH BEIXOJHOE HAIPSDKCHHUE
or1,5Bno7,5B

® HCTOYHUK IMUTAHUS [TOCTOSSHHOTO | BBIIPAMUTEIb C BXOAHBIM HAIIPSIXKCHUCM

TOKa 36+42 B unu GatapelHslit 010K,
TTO3BOJISTFOLIMI CTYIIEHYaTO MEHSTH BHIXOJHOE
HanpspkeHue 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 ¢doxycHoe paccrostaue F; = (100 £ 10) Mm

e coOmparormas TuH3a 2 ¢dokycHoe paccrosHEe = (50 = 5) MM

® aMIIEpMETp ABYXIPEAEIbHBIN

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

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

® pe3nucTop, 0003HaUUTH R1

compotuenenue (4,7 = 0,5) Om

® JHMHEWKa JuinHa 300 MM, ¢ MUJIITUMETPOBBIMU
JIENICHUAMU

® pe3ucTop, 0003HaYUTH R2

conporusnenue (5,7 = 0,6) Om

® 3KpaH

e pe3uctop, 0003HaUUThH R3

conpotusienue (8,2 = 0,8) Om

® HaNpaBIAOMIAs ornruyeckas ckambs He MmeHee 700 MM

e HabOp MPOBOJIOYHBIX
pe3uctopos plS

PE3UCTOPBI 00ECTICUNBAIOT TIPOBEICHUE
WCCIICIOBAHUS 3aBUCUMOCTH COMPOTUBIICHHS
OT JUTUHBI, TUIOIIAIH MONEPEYHOTO CCUCHHS
1 YAETHHOTO CONMPOTUBICHUS TPOBOJHHKA

® JICpXKaTe€JIb OKpaHa
C BIIPCCCOBAHHBIMH MarHuTaMu

YCTaHaBJIMBACTCA HAa ONITUYCCKYIO CKaMbIO

® JIaMIIOYKa

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

® OCBETHTEIH 1 YCTaHaBJIMBACTCA Ha ONITUYCCKYIO CKaMbIO

1 00eCcIIeYuBaeT OMBITHI C TUH3AMU

® TIepEeMEHHBIN PEe3UCTOP
(peocTar)

conpotusaeHue 10 Om

YKJIaJbIBAE€TCS HA CTOJI U 00ECIIeunBacT
BO3MOKHOCTb IOJYYEHMs y3KOTO IyydKa
JUISL OTIBITA C MOJTYLIHUIHMHIPOM

® OCBETHUTEID 2

® COCIMHUTEIbHBIC TIPOBO/IA,
10 1.

nmuametp (50 £ 5) MM, okazareinb
IIpeaoMIIEHHs IpUMeEpHO 1,5

® TMOJXYUUITUHAP

® KIKY

(3) PexomeHryeMble XapaKTEPUCTHKU JICMCHTOB 00OpyaoBaHHMs KoMmiuiekta Noe 3  IOJDKHBI

00ecrieunBaTh BBITIOJTHEHUE CIEOYIOIIUX ONBITOB:

Ha TUTaHIeTe 0003HaYeHO MECTO
JUISE TOJTy IMITUHIpa

® [UIAHILIET Ha IJIOTHOM JIMCTE
C KPYT'OBBIM TPAHCIOPTHUPOM

(4) PexomenayeMble XapaKTEPUCTHKH DJIEMEHTOB O0OpyIoBaHHs KOMIUIeKTa N4 TOJDKHBI

H3MEpEHHE NICKTPUUECKOTO CONPOTHBIEHUS PE3UCTOPA, MOIIHOCTH JIEKTPUYECKOIO TOKA,
PabOTHI ITEKTPUIECKOTO TOKA;

HCCIIE/IOBAaHNE 3aBUCHMOCTH CHJIBI TOKa, BO3HHUKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI,
JIaMIIOYKa), OT HANpPsHKEHUS Ha KOHIAX MPOBOAHHKA, 3aBUCHMOCTH CONPOTHBIICHHUS OT JUTHHBI
IIPOBOJIHYKA, IUIOIIA/H €T0 IIONEPEYHOTO CEYEHHS U YACILHOIO COIPOTHUBIICHUS;

[IpOBEpKa MpaBiia ISl 3JIEKTPUYECKOTO HAMPSDKCHUS TPU MOCICI0BATEIbHOM COCANHCHUHI
IIPOBOJIHUKOB; INPaBHJIA JUIA CHIIBI 3JIEKTPUYECKOTO TOKA IPH IHApaJUIeIbHOM COCIWHEHHU
HPOBOJHUKOB (PE3UCTOPBI U JTAMIIOUKA).

© 2026 PenepanbHast ciyx0a o Hag30py B cdhepe 00pa3oBaHUs U HAYKU

oGecneanaTb BBITTOJIHEHUC CIICAYIOIIUX OIBITOB:

M3MEpeHne ONTHYECKOH CHITbI COOMparolieil THH3bI, (POKYCHOrO PAaCCTOSHUS coOMparomieit
NMH3bI (0 CBOMCTBY paBEHCTBAa pa3MEpOB MpEAMETa W H300paXKeHHs, KOraa MHpeaMer
pacronoXeH B IBOMHOM (OKyce), oKa3aTess PeIOMICHHUS CTEeKIIa;

HCCIICZIOBAHNE CBOMCTBA M300paKEHHMS, IOIyYEHHOTO C IOMOIIBIO COOHMpAIOIIeH JIMH3BL,
H3MEHEHHsI (POKYCHOTO PACCTOSHHUS ABYX CIIOKEHHBIX JINH3; 3aBUCHMOCTH yTJIa HPEIOMIICHHS
OT yIJIa NaJICHNs Ha FPaHULE BO3LYX — CTEKIIO.
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Kommiaekr Ne 5
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3J1eMeHThbI 000Py10BAHUS

PEKOMEHAYEMBbIC XaPAKTCPUCTUKH

®)

KommuiekTt Ne 6

® CEeKyHJIOMep 3JIEKTPOHHBIH
C JIaTYMKAMHU

3J1eMeHThbI 000py10BaAHUS

PEKOMEHAYEMBbIC XaPAKTCPUCTUKH

©)

® HalpaBJIdromas co EN (07

obecreunBaeT yCTaHOBKY NaTYHKOB
MIOJIOXKEHUS U YCTAHOBKY IIPYXKHUHBI
MasTHUKA

IITaTUB JTa00PATOPHBIH
C JepKaTelsiMU

® OpYCOK JEpEeBSHHBIN C ITyCKOBBIM
MarHuToM

Macca opycka (50 £ 2) r

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

KPCIUICHUEC pbIYara K ITaTUuBYy

® IITaTHUB C My(QTOH U CTEPIKHEM IS
KpEIUICHHUS HalpaBJIsSIoIei
CO IIKaJION

0JIOK MOABHMYKHBIN

OJIOK HEITOABIKHBIN

® TPaHCIOPTHUP

® HHUTL 1 M nnuHa HUTH He MeHee 50 ¢M, UCTIONb3YeTCs
O UIAPHEIA TOABEC
e 4rpy3a Mmaccoit mo (100 + 2) r kaxpIi

HHTb
TpHU Tpy3a maccoit o (100 + 2) r kaxpIi

JTUHAMOMETP npexnen uzmepenns 5 H (C = 0,1 H)
JIHENKa JuinHa 300 MM, C MIJIITMMETPOBBIMU

JCICHUAMHA

e mpyxuHa |

*kEcTKOCTh (25 £ 2) H/m

e TpyXHHa 2

xéctrocth (10 +2) H/m

e  MepHasd JeHTa

(5) PexomeHnyeMble XapaKTEPUCTHKH DIIEMEHTOB 00OpyaoBaHMs KoMiuiekta No 5 IOJKHBI

00ecrieunBaTh BBITIOJTHEHUE CICAYIOIIUX ONBITOB:

— U3MepeHHe CpeiHeil CKOpPOCTH ABIXKEHUs OpyCKa [0 HAKIOHHOM IUIOCKOCTH, YCKOPEHHs
Opycka NpH JBWKEHMU I10 HAKJIOHHOM IUIOCKOCTH, YacTOThI M HepHoja KoyebaHui
MaTEMaTHYECKOr0 MAasTHHMKA, YacTOThl M IIepHOJa KoieOaHWil NpPYXKHHHOTO MasiTHHUKA

(C BJIEKTPOHHBIM CEKYyHAOMEPOM);

— HCCIEAOBaHHE 3aBUCHMOCTH YCKOPEHHs OpyCKa OT yrIja HAaKJIOHA HampaBlsIoLIel, nepuoaa
(yacToThl) KONEOAHMH HHMTSAHOTO MasATHMKA OT JJIMHBl HMTH, TIlepHoja KoyebaHuii
MPY>KUHHOTO MasTHHKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI, HE3aBUCHMOCTH TE€pHOAa

KoJIeOaHUI HUTSHOIO MasiTHHKA OT Macchl Ipy3a.

© 2026 PenepanbHast ciyx0a o Hag30py B cdhepe 00pa3oBaHUs U HAYKU

(6) PexomeHayemMble XapakTePHCTHKU DJIEMEHTOB 00OpYHOBaHHMs KOMIUIGKTa Ne 6 JTOIKHBI

00ecreunBaTh BBITIOJTHEHUE CJICAYIOIIUX OIBITOB!:

— M3MEpeHHE MOMEHTA CHJIBI, ICHCTBYIOIIECH Ha pblyar, paboThl CHIIBI YIIPYTOCTH MPU MOJbEME
rpy3a C TOMOIIBIO HEMOJBIDKHOTO OI0Ka, pabOTHI CHIIBI YNPYTOCTH TpH MOABEME Tpy3a

C IIOMOLIBIO IIOABHUKHOT'O 6.1'[01(3;
— TIPOBEpKa yCJIIOBHUA paBHOBECU: pbIlvara.

© 2026 PenepanbHast ciyx0a 1o Hag30py B cdhepe 00pa3oBaHUs U HAYKU
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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=(25,0+0,3) CM3, m=(195+£2)r

0003Ha4YuTH No 1

OWIMHIP ATIOMUHHUEBBIN Ha HHUTH; V=(250+07)cm’, m=(70+2) T

0003HaYuTH Ne 2

HUTH 1 M

Obopyodosanue 018 UCNONb308AHUSA
cneyuanucmom no usuxe:

YafHUK C TEPMOCTATOM ycTtaHaBnuBaeTcs temnepatypa 70 °C

(0MH Ha ayIUTOPHIO)

TEpMOMETp (OIMH Ha ayTUTOPHIO)

rpad¥H ¢ BOJ0OH KOMHATHOM

TeMIepaTypsl (OJ1H HA aYAUTOPHUIO)

(7) PexomennyeMble XapaKTEPUCTHKU DJIEMEHTOB 00OpyIOBaHMS KOMIUIEKTa No 7 JOJDKHBI
obecrieunBaTh BHIIOJIHEHHE CIIETYIOIINX OIBITOB:

— H3MEpEeHHE YAENbHON TEeIIOEMKOCTH METa/UIMYECKOro LMINHIpPA, KOIUYECTBA TEIUIOTHI,
MIOJTy4EHHOT0 (PUKCHPOBAHHOI Maccol BOJbI KOMHATHON TEMIIEPATyphl, B KOTOPYIO OITyIIEH
HArpeThli LWIMHID, KOJMYECTBA TEIUIOTHI, OTJAHHOIO HArpeThIM LWIMHIAPOM IIOCIE
OITyCKaHUs €ro B BOJy KOMHATHOI TeMIlepaTyphl;

— HCCIeI0BaHHE M3MEHEHUs TeMIIepaTyphl BOABI IIPU Pa3INIHBIX YCIOBHSX.

© 2026 PenepanbHast ciyx0a o Hag30py B cdhepe 00pa3oBaHUs U HAYKU
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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, MaTepHanbl, o0OpymOBaHHE Ha CBOEM pabodeM MecTe
TaKUM 00pa3oM, YTOOBI HCKIIIOUYNTH UX MTaJICHNUE WIIH ONIPOKH/IGIBAHUE.

Ilepen BbIMONHEHHEM PAaOOTHI BHUMATENBFHO HM3y4UTe €€ colep)KaHHe U MOPSA0K
BBITIOJTHEHUSI.

ITpn poBeIeHNY OIBITOB HE IOITyCKalTe IpeeNIbHBIX HarPy30K M3MEPUTENBHBIX
puOOopoB.

Ilpu  cOopke  OKCHEPUMEHTANbHBIX  YCTAaHOBOK  HCIONB3YHTe  MIPOBOAA
(c HaKOHEYHWKAMH W TPEAOXPAHUTEIBHBIMH YEXJAMH) C MPOYHON W3OJsIIueit
0e3 BHIUMBIX HOBPSXKACHHH. 3ampeniaeTcs IOJb30BAThCS  HPOBOJHUKOM
C U3HOLICHHOMN M30JIsILMEN.

TIpu cOopke aneKTpUUYECKO 1enu n30eranTe nepeceueHusl MpoBOIOB.

HcTouHNK TOKa K 3JIEKTPUUYECKOM LENU MOJAKIIOYAlTe B IMOCIECJHIOI OYepe.b.
CoOpaHHy!0 Ienb BKIIOYaiiTe TONBKO IIOCNE TPOBEPKM U C Ppa3perieHus
OpraHu3aropa SK3aMeHa.

He mnpousBoauTe mepecoearHEHHsT B UEMAX [0 OTKIIOYEHHUS HMCTOYHHKA
ANEKTPOIUTAHHS.

IMTonb3yiiTech MHCTPYMEHTAaMH € U30JIUPYIOIUMU PyUKaMH.

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

paz0epuTe MMEKTPUIECKYIO [ellb.

He yxomute ¢ pabouero Mecra 6e3 pa3pelieHHs OpraHu3aTopa SK3aMeHa.
OOHapyXUB HEHCIPABHOCTh B JNEKTPHUYCCKUX YCTPOHCTBAX, HAXOMALIMXCS IOJ
HAMpPsHKCHUEM, HEMEUICHHO OTKIIFOUMTE MCTOYHHK 3JICKTPOIUTAHMS M COOOIIUTE
00 3TOM OpraHU3aTopy dK3aMeHa.

© 2026 PenepanbHast ciyx0a 1o Hag30py B cdhepe 00pa3oBaHUs U HAYKU
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