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Cnennduxanust
KOHTPOJIbHBIX U3BMEPUTECJIBbHBIX MATEPUAJIOB /11 IPOBECACHUSA
B 2026 roxy 0CHOBHOI'O roCy1apCcTBEHHOI0 IK3aMeHa
no ®PU3UKE

1. HazHayeHue KOHTPOJIbHBIX U3MepHTeIbHBIX MaTepuayios (KUM) OI'D

OcHOBHOIT TocynapcTBeHHBIH dk3ameH (OI'D) mpencrasiser coboit dopmy
rocy/lapCTBEHHOH MTOroBOH aTTecTalluy, NMPOBOAUMOI B IENAX ONpeAeneHHs
COOTBETCTBHUS pe3ynbTaToB OCBOEHHS 00yJaroIIMHUCS OCHOBHBIX
00pa3oBaTeNbHBIX MPOTPaMM OCHOBHOTO 00Imero oOpa3oBaHus TpeOOBaHUSIM
(enepaTbHOrO TOCYIaPCTBEHHOTO 00pa3oBaTeNFHOTO cTaHmapTa. [ yka3aHHBIX
Leneld  HCMOJB3YIOTCS KOHTPOJbHBIE H3MepHuTenabHble Matepuansl (KHUM),
MPECTABIISAIONINE COO0M KOMIUIEKCHI 3aIaHUi CTaHIapTU3UPOBAHHON (POPMBI.

OI'D npoBoautcs B coorBercTBuu ¢ depepanbHbIM 3aKOHOM OT 29.12.2012
Ne 273-@3 «O6 oOpazoBanuu B Poccuiickoit @Denepauuu» u Ilopsakom
HpOBEICHHUsI TOCYIAPCTBEHHOI MTOTOBOM arrecTallud MO 0Opa30BaTENbHBIM
IporpaMMaM OCHOBHOTO OOIIETO O0pa3oBaHUS, YTBEPXKAEHHBIM IIPHKA30M
MunnpocBenienusi Poccun u  PocoOpram3opa ot  04.04.2023  Ne 232/551
(3apeructpupoBad Muntoctom Poccun 12.05.2023 Ne 73292).

2. JlokyMeHTbI, onpeneisiiomue cogep:xanne KUM OI'9

Conepxxanne KM OI'D ompenmensercss Ha OCHOBe (henepabHOIO
rocy1apCcTBEHHOT0 00pa30BaTEIbHOI0 CTaHAapTa OCHOBHOIO 001Iero o0pa3oBaHus
(manee — ®Ir'OC):

1) mpuka3  MmuHHCTEepcTBa  mpocBemieHnss  Poccumiickoit  Deneparn
or 31.05.2021 Ne 287 «OO0 yTBepkACHHH (eaepaTbHOrO T'OCYIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHApTa OCHOBHOTO O0IEro 00pa30BaHuUs;

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

JeTtanu3upoBaHHble TpeOOBaHMSA K pe3ydbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHus, MPOBEPSIEMbIE Ha
ocHope OI'OC 2021r., SABIAIOTCS TPEEMCTBEHHBIMU II0  OTHOLICHUIO
k TpeboBanusm ®I'OC 2010 .

IIpu paspaborke KM OI'D yuurthiBaeTcs cojepxkaHue (eaepanbHOi
o0pa3zoBaTenbHOW TMPOrpaMMBl  OCHOBHOTO — 00mero oOpa3oBaHus  (TIpHKa3
Munuctepcra mpocsenieHust Poccuiickoit ®enepanun ot 18.05.2023 Ne 370
«O6 yrtBepxkaeHHH (enepanbHOil 00pa3zoBaTeNbHOIl MpOrpaMMbl OCHOBHOTO
o01ero oopa3zoBaHus (C U3BMECHEHHSIMH)).

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

Cornacho m. 6.3 cr. 12 ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3
«O6 oOpa3oBanun B Poccuiickoii ®Deneparn» npu  pa3pabOTKe OCHOBHOM
o0mieo0pa3oBaTeTbHOI IIPOTPaMMEI OpTraHM3aIHH, OCYIIIECTBIISIOIINE
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00pa30BaTeNbHYIO JCSATEIBHOCTh O MMEIOIINM TOCYAAPCTBCHHYIO aKKPEIUTAIHIO
00pa3oBaTeNbHBIM IpPOrpaMMaM HAa9albHOTO OOIIero, OCHOBHOTO OOIIero,
cpenHero  oOmero — oOpa3oBaHMs, — IIPELYCMaTpHBAIOT  HEHOCPEICTBEHHOE
HPUMEHEHHE TIPU pealii3aliy 00s3aTebHON YacTH 00pa3oBaTebHON MPOrpaMMBbl
cpemHero obmero oOpa3oBaHus (enepatbHBIX PabodMX MPOrpaMM II0 y4eOHBIM
npeameram «Pycckuil s3p1k», «Jluteparypa», «Ucropusy, «OOLecTBO3ZHaHUEY,
«leorpadus». Tlo ocranbHbIM y4eOHBIM mpeaMeTaM coriacHo m. 6.1 cr. 12
«coliepyKaHue M IUIAHUPYEMbIE Pe3yNbTaThl pa3pabOTaHHBIX 00pa30BaTENbHBIMH
OpraHm3alMsAMH  OOpa3OBaTeNBHBIX  IPOTPAaMM  JOJDKHBI  OBITH HE  HIDKE
COOTBETCTBYIOIIMX COJCPKaHUA W IUIAHUPYEMBIX pE3YJIbTaToB (heaepatbHbIX
OCHOBHBIX 00111€00pa30BaTeIbHBIX IPOrPAMMY.

B Tabmume 1 npusenena mabOpMaIus 0 cooTBeTcTBUH 3aganuid KM OI'D
(enepanbHoii paboueii mporpamme’.

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

kBaHTOBBIC siBjeHuUsA. K. 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 sBaenus. 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

OnexkrpomarautHsle siBiueHus. K. 8, m. 513.4.2; xn1. 9, m. 153.5.3-153.5.4

10 OnekrpomarHutHele siBieHus. 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 MexaHnudeckue sBIIEHHs, TeIioBble sBienms. K. 7, m. 153.3.2-153.3.5; k. 8,
m 153.4.1; k1. 9, m. 153.5.1, 153.5.2

13 DJeKTpOMarHuTHBIE SIBICHHS, KBaHTOBble sBiueHus. Ku. 8, m. 153.4.2; xm. 9,
m. 153.5.3-153.5.5

14 MexaHu4eckrue SIBICHHS, TEIUIOBBIC SIBJICHHS, OJCKTPOMATrHUTHBIC 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 MexaHn4ecKkne SBICHUS, TEIUIOBBIC SBICHNUS, JIEKTPOMarHuTHbIe siBieHus. K. 7,
n. 153.3.1-153.5; xn. 8, m. 153.4.1, 513.4.2; xn1. 9, m. 153.5.1-153.5.4
16 MexaHndeckne SIBICHHS, TEIUIOBBIC SIBICHHS, 3JIEKTPOMArHUTHBIC SIBICHHS,

kBaHTOBBIC siBmeHus. 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 MexaHudeckue siBJICHHsI, 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 (heiepalibHOii 00pa3oBaTeNbHON MPOrpaMMBl OCHOBHOTO o0Liero obpasoBaHust (MpHKa3
Munucrepersa npocsenienus Poccniickoit denepanun ot 18.05.2023 Ne 370 (¢ u3MeHEHUAMN)).
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4. Iloaxoas! k 0TOOPY coaep:xkaHus, paspadorke crpykrypsl KUM OI'D

Brmrouénnsle B KHMM  OI'D  3amaHust  BBIBISIIOT — JJOCTH)KEHHE
METaNpeAMETHBIX W NPEAMETHBIX  PE3yJbTaTOB  OCBOEHHMS  OCHOBHOI
o0pa3oBaTeIbHON MPOrpaMMbl cpeaHero odmiero oopa3oBanus. [Ipu BBITIOJIHEHUH
3aaHA{, TIOMHMO TIPEIMETHBIX 3HAaHWH, yMEHWi, HaBHIKOB H CIOCOOOB
MO3HABATEIBHON JEATEIBHOCTH, BOCTPEOOBAHBI TAK)KE YHUBEPCAIBHBIC y4COHBIC
MO3HaBaTeIbHble, KOMMYHHUKATHBHBIE M PETYISATUBHBIE (CaMOOPTaHM3ALUs
¥ CaMOKOHTPOJIb) IeHCTBUSL.

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

— OCBOCHHME TOHATHHHOIO amnmapara Kypca (U3UKA OCHOBHOW IIKOJIBI
¥ yMEHHE NPUMEHSTh M3YyUCHHBIC MOHSTHUS, MOJCIH, BEIWYNHBI U 3aKOHBI

JUISL aHaJM3a (QU3NYECKHX SBICHUI U IIPOIIECCOB;

— OBJIQJIEHHE METOAOJIOTHUECKUMH YMEHUsIMH (IPOBOAUTH HM3MEPEHUs,

WCCIIeIOBAHUSI U CTAaBUTD OIIBITHI);

— TOHHMMaHWE IPUHIUIIOB ICHCTBHUS TEXHHYECKUX YCTPOHCTB;

— yMeHHue paboTHl ¢ TeKCTaMU (PU3NYECKOTO CONIePIKAHNS;

— yMEHHe pellaTh pacuéTHbIC 3aJayll U NPUMEHATH MOJyYeHHbIC 3HAHUS AT
00BsACHEHHS (PU3NIECKUX SBICHUI U IPOLIECCOB.

I'pynma n3 14 3amaHuii 0a30BOr0 M IMOBEIIIEHHOTO YPOBHEH CIIOKHOCTH
IIPOBEPSIET OCBOEHHE IMOHATUIHOTO anmnaparta Kypca ¢pusuku. Kio4eBbIMH B 3TOM
Onmoke SABISAIOTCS 3afaHUs Ha paclo3HaBaHWe (U3MYECKUX SIBJICHUH Kak
B CHTyalIUsIX >KM3HEHHOTO XapakTepa, TaK M Ha OCHOBE OIMCAHHSA OIIBITOB,
JEMOHCTPHUPYIOIIMX IIPOTEKAHWE PAa3IMYHBIX SBICHHH, a TaKXkKe 3aJaHus Ha
NIOHUMaHU€e NPHUHIUIOB JIeHCTBUS TeXHHWYECKUX ycTpoiicTB. Kpome Toro, 3mech
HPOBEPSIOTCS MPOCTHIE YMEHHS — PACIIO3HABAHUS (DM3WIECKUX TMOHATHH, BEITHIHH
u ¢dopmyn, uOoiee CIOXKHBIE YMEHHS — aHAIN3a Pa3IHYHBIX MPOIECCOB
C HCIIONIB30BaHUEM (hOPMYIT M 3aKOHOB.

I'pynmma w3 Tp€x 3amaHuii TpOBEpsieT OBJAJCHHE METOJOJIOTHYECKUMH
YMEHHAMH. 3HeCh IpeAIaraloTcs Kak TEOpeTHUIeCKHe 3aJaHHs Ha CHATHE
MOKA3aHMUH HM3MEPHUTENBHBIX HPHOOPOB M aHAJIM3 PE3yNBTATOB ONBITOB MO HX
OIMCAHUIO, TaK U JKCIEPUMEHTAIbHOE 33aJaHue Ha peajJbHOM OOOpYAOBaHUHU Ha
NpOBEICHHE KOCBEHHBIX HM3MEPEHHH WM  HCCIEAOBAaHHE 3aBUCHMOCTEH
(hU3UIECKUX BEIUINH.

B kaxzaplil BapuaHT BKIIOYEHO OJHO 3aJlaHHe, OLEHMBAIOIIee YyMEHHE
WCIIOJIb30BaTh MH(QOPMAIMIO M3 TEKCTa NPH PeIleHUH Yy4eOHO-IPaKTHYECKHX
3agay. Pabota ¢ wHpoOpManueid (UIUUECKOTO COAEpKAHMS MPOBEPSIETCS
U OTIOCPEAOBAHHO Uepe3 HCIOJIB30BAaHWE B TEKCTAaX 3afaHWH JAPYTUX OJOKOB
Pa3IMYHBIX CHOCOOOB MpENCTaBICHUS MHGOPMALUM: TEKCTa, IrpadUKoOB, TAOJIHMII,
CXEM, PHCYHKOB.

brok w3 dWeTeIpéx 3ajaHMl TOCBSMIEH ONIEHKE YMEHHS peIaTh
Ka4eCTBEHHBIC M pacyETHBIC 3a7a4M 0 (U3UKe. 3MeCh NPeUIaraloTcsi HECIOKHEIS
Ka4yeCTBEHHbIE BOIPOCHI, CKOHCTPYUPOBAaHHBIE Ha 0a3ze yuyeOHOW CUTyaluu HIU
KOHTEKCTa (CKU3HEHHOW CHTyallul», a TakKe Pacu€THHIC 3aJaud MOBBIICHHOTO
¥ BEICOKOTO YPOBHEH CIIOXHOCTH IO TPEM OCHOBHBIM paszenaM Kypca (H3HKH.
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OpHa pacuéTHas 3agada WMeeT KOMOWHUPOBAHHBIH XapakTep W TpedyeT
HCIIOTb30BAaHNS 3aKOHOB M ()OPMYIT U3 BYX pasHbIX TEM I Pa3IeNnoB Kypca.

CopeprkaHue 3aJaHUN OXBaTBIBAET BCE Pa3lelibl Kypca (U3MKH OCHOBHOM
IIKOJIBI, TIPH 3TOM OTOOp COIEepPIKATENBHBIX 3JIEMEHTOB OCYILECTBISIETCS C yUETOM
MX 3HAYUMOCTH B 0011e00pa30BaTeIbHON MOJATOTOBKE HK3aMEHYEMBIX.

B paboty BritoueHbl 3amaHusi TPEX YPOBHEH CIIOXKHOCTH: 0a30BOTO,
MIOBBIIIEHHOTO U BBICOKOTO.

3amanus 0a30BOrO ypOBHS pa3pabaTbIBAlOTCS MMl OLECHKH OBJAJCHHS
HanOojee BAKHBIMH NPEJAMETHBIMHA pe3yJbTaTaMH M KOHCTPYHPYIOTCS Ha
HauboJsiee 3HaUUMBIX JIEMEHTax cojepxkanus. Mcnons3oBanue B pabote 3agaHuit
MIOBBIIEHHOTO W BBICOKOTO YPOBHEH CJIO0KHOCTH TO3BOJISIET OLIEHUTH CTENEHb
MOJATOTOBJICHHOCTH JK3aMEHYEMOTO K IPOAOIDKEHHIO OOyYeHHs B KJaccax
¢ yriTyOJIEHHBIM U3y4eHHEM (DU3HKH.

JIudHOCTHBIE ~ pe3yJbTaThl  OCBOGHUSI  OCHOBHOM  0Opa3oBareibHON
nporpammbl obyyaromumucst (Ha ocHoBe @T'OC 2021 r.) oTpakarOT TOTOBHOCTh
00yJaromuxcsi  pyKOBOJCTBOBATHCS ~ CHCTEMOM  IO3UTHUBHBIX  IIEHHOCTHBIX
OpPHEHTAlMI U pPacIIUpEeHHE OINbITa JESITEJbHOCTH Ha €€ OCHOBE U B IIpoliecce
peanun3aluy OCHOBHBIX HAIIPABJIEHUH BOCIIUTATENBHOMN AESITENbHOCTH.

CopeprkaHue U pe3yIbTaThl BEITOMHEHUs 3a1aHuil OI'D cBsA3aHbI B TOM YHCIie
C JOCTW)KEHHEM JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS OCHOBHOH 00pa30BaTEIBHON
nporpamMbl o ®I'OC 2021 r. B yactu ¢usuveckoro (OCO3HaHUE MOCIEACTBUN
Y HETIPUATHE BpPEAHBIX NPUBBIYEK M HWHBIX (GopM Bpema Uil (PU3NIECKOTO
Y TICUXWYECKOTO 3I0POBbS U JIP.), TPYAOBOTO (MHTEPEC K MPAKTHYECKOMY U3yUCHUIO
npodeccHii W TpyAa pPa3IMYHOIO pPOJa, B TOM YHCIEC HAa OCHOBE NMPUMEHEHHS
U3y4aeMOro IPEeIMETHOrO0 3HAaHUS M Jp.), HKOJIOTHUECKOro (OpHEHTalus Ha
MPUMEHEeHNE 3HAaHWH M3 COIMANbHBIX M €CTECTBEHHBIX HAYK JJIS PEIIeHHs 3a/1ad B
00JIaCTH OKpY’KaroIIel CpeJibl, TNIAHUPOBAHHS IOCTYIKOB M OIEHKH UX BO3MOXHBIX
TIOCNICICTBUN JIJIsl OKPYXKAIONIEH Cpelbl M Jp.) BOCIUTAHMS, & TaKKe MPUHITHS
LEHHOCTH HAYYHOTO TO3HaHMs (OpPHEHTAlMs B ACATEIBHOCTH Ha COBPEMEHHYIO
CHCTEMYy HAay4YHBIX TMPEICTAaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS
YeloBeKa, NPHPOABI M OOIIECTBA, B3aMMOCBS3IX UYeNOBEKa C IPHPOTHON
U colMaiIbHOM cpenoi u nip.). [TompoOHas uH(oOpMaIyst O IMYHOCTHBIX pe3yJIbTaTax
OCBOCHHMSI OCHOBHOM oOpa3oBareibHOM mporpammbel  no ®IrOC  2010r.
Y TIPEEMCTBEHHBIX JETaTM3UPOBAHHBIX TPEOOBAHHSAX K JIMYHOCTHBIM pe3yJbTaram
B0 ®T'OC 2021 r. mpuBeneHa B paszene 3 kogudukaropa.

OOBEKTUBHOCTH MPOBEPKU BBHIMOJHEHUS 3aJaHUil C pa3BEPHYTHIM OTBETOM
ofecrieunBaeTcss €OUHBIMH  KPUTEPHUSMH  OLICHHBAaHUS, YYacTHeM  JBYX
HE3aBHCHUMBIX  JKCIIEPTOB, OIICHUBAIOIINX OJHY paboTy, BO3MOXKHOCTBHIO
Ha3HAYEHHUS TPETHEro IKCIEPTA U HAINYHEM MIPOLETYPhI alleIUIALIUH.

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

Ok3ameHanuonHsle Mogenn OI'D u EI'D mo ¢usuke crpositcs ncxons u3
€IMHOM KOHIIETIUU OIEHKH Y4eOHBIX JOCTHXKEHHH 3K3aMEHYeMbIX M0 yd4eOHOMY
npenmery «®Pusmka». ExumHble TOAXOABI 00€CIEUMBAIOTCS MpeXIE BCEro
IpOBepKOH BceX (OPMUPYEMBIX B paMKaxX IIPEIOJAaBaHMS IIpeIMETa BHIOB
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JeATeIbHOCTH. IIpH 3TOM HCTIONB3YIOTCA CXOIHBIC MOMENH 3aJaHUil U OLCHKU
c(hOPMHUPOBAHHOCTH OIWHAKOBBIX BHIOB JIEATCIBHOCTH. [Ipm orOope Momeneit
3aJaHU{ YUUTBIBAIOTCS Pa3siMuus B YPOBHAX (OPMUPOBAHUS OTAEIbHBIX YMEHHH
B paMKax KypcoB (pM3MKH OCHOBHOM U CPEJHEH IIKOJIBI.

Mo0KHO OTMETHUTH JBa 3HAYMMBIX OTJIMYHUS dK3aMeHauuoHHoH Moaenu OI'D
or KMM EI'D. Tak, texHonoruueckue ocoOeHHOCcTH mposeneHuss EI'D
HE MTO3BOJIIIOT ~ 00ECHEYUTh  MOJHOLEHHBIH  KOHTPOJIb  CHOPMUPOBAHHOCTH
OKCHEPUMEHTANbHBIX yMEHHH, ¥ OTOT BHUX JACATEIFHOCTH MpPOBEPSEeTCS
onocpenosanHo. IIposenenne OI'D He COOEPKUT TAaKUX OrpaHUYEHUI, IO3TOMY
B paboTy BBEIEHO SKCHEPUMEHTAJIbHOE 3a/laHHE, BBHINOJIHIEMOE Ha PpeaJbHOM
obopynoBanuu. Kpome Toro, B sk3ameHaioHHord monenu OI'D Ooinee mUpOKO
HpeCcTaBIeH OJIOK 3aJaHUi I TMPOBEpKH MPHEMOB pabOTHI ¢ pazHOOOpa3HOU
uH(opMaIHeil GPHU3HIECKOro CONCPIKaHUS.

6. XapakTepucTHKa CTPYKTYPbI M coaep:kanusas KUM OI'D

Kaxxnpiii BapraHT 3K3aMEHAIIMOHHOW paboThI BKIIIOYAET B ce0s 22 3amaHus,
pasnuyaromuxcs (QOpMOH M YPOBHEM CIIOKHOCTH. B paboTe HCMONB3yrOTCS
3a/IaHus C KPATKUM OTBETOM U Pa3BEPHYTHIM OTBETOM.

B 3amanmsax 3, 5 m 15 HeoOxoanMo BHIOpaTh BEPHBIH OTBET M3 UYETHIPEX
NPEIIOKEHHBIX ¥ 3ammcaTh OTBET B Buae omHoi mudper. K 3amanmam 6-11
HEOOXOAMMO MPHUBECTH OTBET B BHJIC IIEJIOT0 YHCJIA WM KOHEYHOU IECITUYHON
npo6u. 3amanus 1, 2, 12 u 13 — 3agaHus Ha COOTBETCTBUE, B KOTOPBIX HEOOXOIMMO
YCTaHOBUTH COOTBETCTBHE MEXAY IBYMs TPYIIaMHd OOBEKTOB WIIM IPOLECCOB Ha
OCHOBaHHMH BBISBICHHBIX NMPUYUHHO-CIIEICTBEHHBIX CBsized. B 3amanusx 14 u 16
Ha MHOXXECTBEHHBIH BBHIOOP HY>KHO HaWTH JIBa BEPHBIX YTBEPXKACHUS CPEIH IMATH
MpeUIOKECHHBIX. B 3amanum 4 HeE0OXOJUMO JONOJHHUTH TEKCT CJIOBaMHU
(crmoBOCOYETaHUSIMH) W3 TPENIOKEHHOTO CIHUCKA. B 3agaHusaX ¢ pa3BEPHYTHIM
orBeToM (17-22) HeoOXOAMMO MPEACTABUTH pEIICHUE 3aJaydl WM J1aTh OTBET
B BUJIC OOBSCHEHHS C ONOPOW Ha M3YUYCHHBIC SIBJICHUS WM 3aKOHBL. B Tabmuie 2
MIPUBEICHO pacTpeieNieHle 3a1aHui B paboTe ¢ yIETOM UX THUIIOB.

Tabauya 2
Tunvt 3a0anuil, ucnoabL3yIOWUXCs 8 pabome
Tune! 3agannii Konu- Makcu- ITpoueHT MakcUMaIbHOTO
YeCTBO | MaIbHBI | IEPBHYHOrO Oajuia 3a 3aJaHus
3aaHnil | TMepBHY- | JAQHHOTO THIIA OT MaKCHMaslb-
HBII HOT0 TIEPBUYHOTO Oajia 3a BCIO
Oan paboty, paBHoro 39
C KpaTKuM OTBETOM B BHIE OIHOI 3 3 8
1 pel
C KpaTKUM OTBETOM B BUJIE YHCIIA 6 6 16
C KpaTKMM 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 3aaanmnii KUM OI'D no coaep:kaHuIo, MpoBepsieMbIM
pe3yJIbTaTaM 0CBOeHHsI OCHOBHOI 00pa3oBaTe/ibHOI MPOrpaMMbl 0CHOBHOI'O
o01ero oopazoBaHus

B pabore KOHTPOJIHMPYIOTCS DJIEMEHTHl COACPXKaHHS M3 CIEAYIOINX
pasmenoB (Tem) Kypca (HU3UKH: MeXaHHUYECKHe SIBICHUS, TEIUIOBBIC SBIICHHS,
3JICKTPOMArHUTHBIC SIBJICHUS U KBAaHTOBBIE siBJieHHs. OOlee KOIMYECTBO 3aaHNi
B paboTe IO KaXIOMY M3 Pa3eioB MNPHOJU3UTEIBHO NPONOPIHOHATIBHO €ro
coJep)KaTeIbHOMY HAIOJIHEHUIO U Y1eOHOMY BPEMEHH, OTBOIUMOMY Ha M3yUCHUE
JTAHHOTO pa3zieia B IIKOJIBHOM Kypce ¢usuku. B Tabmune 3 maHo pacmpeneneHue
3aJaHuH 110 pa3iesam.

Tabauya 3
Pacnpeoenenue 3a0anuii
110 OCHOBHBLM COOEPICAMENbHBIM pazdenam (memam) Kypca gusuxu
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U QOKyCHOTO  paccTOSHHA  COOHMparomeil  JWH3BI,  3IEKTPUIECKOTO
COTPOTHBIIEHHS PE3NCTOPa; pabOTHI U MOITHOCTH TOKa;

2) ymeHus npedcmasisims 3KCNEePUMEHMATIbHbIE pe3yibmambl 6 uoe maoauy,
2papuKo8 unu cxeMamuieckux PUCyHKo8 u 0eidms 6bl800bl HA OCHOBAHUU
NONYYEHHBIX — IKCNEPUMEHMANbHLIX — OAHHBIX: O  3aBHCHMOCTH  CHIIBI
YIPYTOCTH, BO3HHUKAIONIEH B MPY)KUHE, OT CTENCHU Je(hopMaIliy pyKUHBI,
0 3aBHCHUMOCTH CHJIBI TPSHHS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO TaBJICHUS,
0 3aBHCHMOCTH apXHUMEIOBOIl CHIIBI OT 00bEMA MOrPYKEHHOW YaCTH Teia;
0 3aBUCHMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B MPOBOIHUKE, OT HANPSIKEHHS
Ha KOHIAX TIPOBOJHHMKA; O CBOMCTBaX H300paKCHUs, MOIYYCHHOTO
C TIOMOIIBIO0 COOUPAIOIICH JTHH3BI.

8. Pacnpenenenue 3aganuii KUM OI'D no ypoBHSIM CJI0KHOCTH

B pabote mpencraBieHb 3aJaHUs Pa3HBIX YPOBHEH CIIOXHOCTH: 6a30BOTO,
MOBBIIIICHHOTO M BBICOKOTO. B Tabuuiie 5 mpencraBieHo pacrpeneieHne 3aaanni
M0 YPOBHSM CIIOKHOCTH.

Paznen kypca ¢husuku, BKIIOYEHHBIH B paboTy KonuyectBo 3aianuit
Bcst pabora
MexaHHYeCKHe SBICHUS 8-12
TemnnoBble SBICHUS 5-9
OneKTpOMarHUTHBIE SBICHUS 8-12
KBaHTOBBIE IBICHUS 12
Hroro 22

Kaxplii BapwaHT COJCPXKUT TATh TPYIN 33JaHUid, HANpPaBICHHBIX Ha
HPOBEPKY DPA3IMYHBIX OJIOKOB YMCHHUiH, (OPMHPYEMBIX HpPH H3Y4YCHHH Kypca
¢usuku. B Tabmmue 4 npuUBENEHO paclpelelieHue 3afJaHuid 1o OJioKam
MPOBEPSIEMBIX YMEHUH.

Tabnuya 5
Pacnpedenenue 3adanuti no ypogHsIM CLOICHOCIU
Yposens Komu- Makcu- IpouenT MakcuManbHOTO MEPBUYHOrO Oasia
CJIOXHOCTH 4ECTBO MaJIbHBII 3a 3aJJaHKs JAHHOTO YPOBHS CJIO)KHOCTH
3ajaHni 3amaHuit TIEPBUIHBIHA 0T MaKCHMaJIbHOTO TMIEPBHYHOTO Oaiia
Oasn 3a BCIO paboty, paBHOro 39
Bazossrit 14 19 49
TloBbIICHHBIH 5 11 28
Bsicokwuit 3 9 23
Htoro 22 39 100

Tabauya 4
Pacnpedenenue 3a0anuii no broxam npoeepsiemvix yMeHuil
IIpoBepsiemMble yMeHHs KonmaectBo
3aJaHui
BnajgeHue MoHATUHHBIM anmapaToM Kypca (pU3HKU: Paclo3HAaBAHUE sIBIIC- 14

HMH, BBIYMCIIEHUE 3HAUEHHs BEIMYMH, MCIIONb30BaHUE 3aKOHOB M HopMy
JUIsl aHaIM3a SBJIEHMH M TIPOLECCOB, NMOHMMAHME NPHMHLMIIOB AEHCTBHA
TEXHUYECKUX YCTPOHCTB

MeTtozo0rHYecKHEe YMEHHUs (TIPOBEAECHNE U3MEPEHUH 1 OTIBITOB)

3
Pabora ¢ TeKCTOM (PH3UUECKOTO COASPIKAHUS 1
Pemenne pacyéTHBIX U KaYECTBEHHBIX 33/1a4 4

Hroro 22

OKcnepuMeHTalbHOe 3aJanue 17 nposepsier:

1) ymenue nposooums Koceenmvie usMepeHus: QuauULecKux GeautuH: IIOTHOCTH
BEIIECTBA; CHJIBI ApxuMena; KodQuIMEeHTa TPEeHUs CKOJBKEHUS,
KECTKOCTU TPY>KUHBI; MOMEHTA CHIIBI, JEWCTBYIONIEH Ha pbIYar; paboTh
CWJIBI YNPYTOCTH NpHU NOABbEME TIpy3a € IOMOILBIO MOJIBMKHOIO HIN
HETIOABIKHOTO  OJI0Ka; paboThl CHJIBI  TPEHMS; ONTHYECKOH  CHIIBI
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9. IIpoao/KMTEIbHOCTD IK3aMeHa
J171s1 BBIIOJTHEHHS DK3aMEHAIIMOHHOM pa0oThI mpenocTtapisercs 180 MUHYT.

10. JononHuTeIbHBbIE MATEPUAJILI U 000pPy/I0BaHHe

IlepedeHb NOMOIHUTENBHBIX MaTEepUaAIOB U 000pYJOBaHMS, UCIOIb30BAHHE
KOTOpHIX paspemieHo Ha OI'D, yTBepkaaeTcs NpHKa3oM MUHIIPOCBELICHUS
Poccun u Pocobpramzopa.

VY4acTHUKaM 3K3aMeHa pa3pellacTcss I0Nb30BaThCs HENPOIpaMUpPyEMbIM
1<aJ1L1<yJ1${Top0M2 U JIMHEWKOW /i1 TOCTPOEHUsS] 4epTeked M PHUCYHKOB. Jlis
BBITTOJTHEHUS 9KCHEPUMEHTAIBHBIX 3aaHuit WCTIONB3YIOTCS HabOpBI
nabopaTopHOTro 000pyMOBaHMS (TIOTHBIN IIepedeHb MaTepHaloB B 000pyIOBaHHS
npusenél B IIpunoxxenuu 2).

11. CucremMa onleHMBAHUS BHINOJIHEHUS OTAECJIbHBIX 3aaHuii
M IK3aMeHAIMOHHOIi padoThI B 1[eJIOM

[IpaBunpHOE BBIMONHEHUE Kaxkaoro w3 3amanuid 3, 5-11, 15 onenuBaercs
1 GannoM. 3ajiaHue CUMTAETCS BBIMOJHEHHBIM BEPHO, €CJIM OTBET 3allMCaH B TOM

2 KaJ'IBKyHHTOp JOJIKEH ITO3BOJIATH BRIYUCIIATH TPUTOHOMETPHICCKUE Cl)yHKLIl/IH (COS, Si]‘l, tg)
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(dopme, KoTopast yka3zaHa B HHCTPYKLUHUH MO BBIMOJHEHHUIO 33aJaHUs, U TOIHOCTHIO
COBIIAJIAET C STAJOHOM OTBETA.

IIpaBuiIbHOE BBINTOJIHEHUE KAXIOr0 U3 3ananuii 1, 2, 4, 12, 13 ouenuBaercs
2 Gamnamu. 3aaHUe CUNTAETCS BHIMOJHEHHBIM BEPHO, €CIIM OTBET 3allHCaH B TOM
(dopme, KoTopast yka3zaHa B WHCTPYKIUH O BBIMOJHEHHUIO 3aJaHUs, U TOIHOCTHIO
COBITA/IaET C ATAJOHOM OTBETAa: KKl CHMBOJ B OTBETE CTOMT Ha CBOEM MecCTe,
JIUIIIHUE CHUMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBnsiercss 1 Oam, eciau Ha J000H
OJTHOHM TIO3WIMH OTBETA 3alMCaH HE TOT CUMBOJ, KOTOPBIA MPEICTaBIEH B dTaJOHE
oTBeTa. Bo Beex mpyrux cirydasx BeicTaBisiercs: 0 6ayuios.

[IpaBunbHOE BBINOJHEHHE KaXXIOro M3 3afaHuil 14 u 16 oueHuBaercs
2 Gamnamu. 3aiaHUE CUNUTAETCS BHIOJHEHHBIM BEPHO, €CIIM OTBET 3allMCaH B TOM
¢dopme, KkoTopas yka3aHa B WHCTPYKIHH TIO BBITIOJHEHHIO 3aJaHUS, KaKIbIi
CHUMBOJI IIPUCYTCTBYET B OTBETE, B OTBETEC OTCYTCTBYIOT JIMIIHHE CHUMBOJIBI.
Ilopsimok 3amucu CUMBOJIOB B OTBETE 3HAaueHMs He uMmeeT. BrictaBnsercs 1 Gam,
€CII TOJBKO OJUH M3 CHMBOJIOB, YKA3aHHBIX B OTBETE, HE COOTBETCTBYET ITAIOHY
WIN TOJBKO OJMH CHMBOJI OTCYTCTBYET; BO BCEX JPYTUX CIy4YasX BBICTABISIETCS
0 6ao0B.

Ecnu xonmmuecTBO CUMBOJIOB B OTBETE Ooiblie TpeOyeMoro, BBHICTABISIETCS
0 Ga;mutoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JM YKa3aHBl BCe HEOOXOAUMBIE
CHUMBOJIBL.

Brinonnenue 3agaHuii ¢ pa3BEPHYTHIM OTBETOM 17-22 OLEHUBAETCS ABYyMS
9KCHEePTaMU € Y4YETOM TIPABHIBHOCTH W IOJHOTHI OTBeTa. MaKCHMalbHBIN
NEepPBUYHBIN Oajll 3a BBINONHEHHE 3aJaHMil C pa3BEPHYTHIM OTBEeTOM 18 m 19
cocraBisieT 2 Oaiia, 3a BeIIOJHeHHe 3amaHuii 17, 20-22 cocrasiser 3 Oaiia.
K kaxaoMy 3afaHUI0O OPUBOIUTCSA MOAPOOHAsT HHCTPYKLMS A OSKCIEPTOB,
B KOTOPOW YKa3bIBaeTCs, 32 YTO BBICTABISETCS KAKABIA Oall — OT Hyla 0
MaKCHMaJbHOTO. B BapuwaHTe mepea KaKABIM THIIOM 3aJaHdil Tpeiaraercs
WHCTPYKIHS, B KOTOPOI MPUBEACHBI 00IIUe TpeOOBaHUS K O(OPMIICHUIO OTBETOB.

B coorBerctBun ¢ IlopsimkoM mpoBeneHHUsS TOCYJIApCTBEHHOW HTOTOBOMU
aTTecTaluy Mo 00pa30BaTENBHEIM IPOrPaMMaM OCHOBHOTO 00mIero o6pa3zoBaHHs
(mpuka3z Munnpocsemernus Poccun u Pocoopranzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan MuHroctoM Poccuu 12.05.2023 Ne 73292)

«72. TIpoBepka 3K3aMEHAIIMOHHBIX PA0OT BKIIIOYAET B ceOs:

1) mpoBepKy W OIICHUBaHWE MPEAMETHBIMA KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM YHCJe YCTHBIX) Ha 3amanus KM B COOTBETCTBHM C KPHUTEPUIMHU
OLIEHHBAHUS MO0 COOTBETCTBYIOLIEMY Y4eOHOMY MpeAMETY, pa3paboTka KOTOPBIX
OpraHu3yeTcs Poco6pHa[130p0M3. <...>

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

B cmydae CymecTBEHHOTO pacXOoKOEHWS B IIEPBUYHBIX  Oallax,
BBICTABJICHHBIX  JIByMsl  OKCIIEPTaMH,  Ha3HA4aeTCs  TPEThs  IPOBEpKa.
CylecTBEHHOE PAacXOXkICHWE B MEPBUYHBIX OajlaX OIpPENeNIeHO B KPUTEPHAX

* Yacte 14 craten 59 denepanbhoro 3akona ot 29.12.2012 Ne273-®3 «O6 obpasosanun B Poccuiickoit
Denepanuny.
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OLIEHMBAHUS MO COOTBETCTBYIOIIEMY YU4eOHOMY IpeIAMETY, pa3paboTKa KOTOPBIX
opranusyetcs PocoOpHaI30poMm.

Tpetuif »KCmepT Ha3HAuaeTcs II0 COIVIACOBAHUIO C IpeiacenaTeneM
NPEeAMETHOH KOMHCCHM U3 4YHCIa OKCIEpTOB, paHee HE NPOBEPSBLIMX
9K3aMEHAIIOHHYIO padoTy.

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

CymecTBeHHBIMH CUUTAIOTCS CIEAYIOMINE PACXOXKICHHS.

1. PacxoxaeHue Mexay OaiaMu, BHICTABICHHBIMH ABYMsI SKCIIEPTaMU 3a
BBITIOJIHEHUE JII000T0 M3 3anaHuii 17-22, B 2 unu Gonee Oayta. B stom ciydae
TPETHH JKCIEpT NMPOBEpseT TOJBKO T€ OTBETHl Ha 3aJaHus, KOTOpPbIE BBI3BAIU
CTOJIb CYIIECTBEHHOE PacXOXKICHHE.

2. PacxoxaeHue B pe3ylbTaTax OIICHHUBAHHUS JABYMs dKCIIEpPTAaMH OTBETa Ha
OIHO W3 3a/aHuil 17-22 3akmoyaercs B TOM, YTO OJMH JKCIEpPT yKaszal Ha
OTCYTCTBHE OTBETa Ha 3aJaHue B dK3aMEHAllMOHHOH pabore, a APYroil skcmepT
BBICTABHJI 32 BBHITIOJIHEHHE TOTO 3aJIlaHHsI HEeHYJIeBoU 0asul. B atom ciydae Tpetuit
JKCIEPT MPOBEPSET TOJIHKO OTBETHI HA 3aJIaHHs, KOTOPBIC OBLTH OIICHEHBI CO CTOJh
CYLIECTBEHHBIM PACXOKACHUEM.

3. Curyamuu, B KOTOPBIX OIUH HKCIEPT yKa3al Ha OTCYTCTBHE OTBETa
B JK3aMEHAIIMOHHOW paboTe, a BTOPOW OSKCHEPT BHICTABHJ HYJEBON Oaur 3a
BBIOJHEHUE JTOrO 3aJaHusl, HE SBISIOTCA CUTYalUsIMU CYIECTBEHHOI'O
PacX0OXIEHHS B OLICHUBAHHU.

MakcuMalbHBIA TEepBHYHBIA (a1 32 BBINIOJHEHHE JK3aMEHAIIHOHHOM
pabotsr — 39.

Ha ocHoBe 0anioB, BHICTaBICHHBIX 32 BBIIOJHEHUE BCEX 3aJaHUi paboThl,
TIOJICYUTHIBACTCSI CyMMapHBIN IEPBUYHBIN 0ali, KOTOPBI MEPEBOJUTCS B OTMETKY
MO MATHOATUTEHOM IIKAae.

12. YcaoBusi npoBeeHusi padoThl (Tpe0OBaHUS K CIIENHAJIHCTAM)

OK3aMeH NpOBOAUTCS B KaOWHeTaxX (pu3uku. [Ipn HEOOXOAMMOCTH MOXKHO
HCIIOB30BATh IPYTHe KaOMHETHI, OTBEYaloIe TpeOOBaHMAM 0e301acHoro Tpynaa
IIPY BBIIOJHEHUH SKCIIEPUMEHTANIBHBIX 33JaHUH 9K3aMEHAIIMOHHOM PaboTHI.

Ha »ok3ameHe B Kaxmoill ayIUTOPHUH MNPUCYTCTBYET  CIELHAIUCT
MO TIPOBEICHUIO MHCTPYKTaka M O0ECHEYEeHHIO JTa0OpaTOPHEIX PabOT, KOTOPHIH
HPOBOJHUT Mepe] 3K3aMCHOM HHCTPYKTaX IO TEXHHUKE OC30MacCHOCTH M CICIHT
3a CcOOJIOIGHUEM TpaBUII OE30MacCHOTO TpyJa BO BpeMsi pabOThl 3K3aMEHYEMBbIX
¢ nabopaTopHbIM oOOpymoBaHWeM. [IpuMepHass WHCTPYKIHS IO TEXHUKE
6e3omacHocTH puBeneHa B [Ipumoxennn 3.

Kommuexktsl ~ naGopatopHoro  o0OpyAoBaHHS ANl BBIIOJHEHHS
JKCIIEPUMEHTAIBHOTO 3ajaHus (3aganue 17) opmupyroTcs 3abiaroBpeMeHHO,
JO TpOBEACHMS OHK3aMeHa. [l MOATOTOBKH 1abOpaTOpHOTO 00O0pymOBaHHS
B IIyHKTHl MPOBEACHHS 3a OAWH-ABAa THSA IO 9K3aMEHa COOOMIAIOTCS HOMepa
KOMIIJIEKTOB O0OpYAOBaHUS, KOTOpbIe OyAyT MCIONB30BaThCs Ha JK3aMEHe.
Kputepun mnpoBepkH BBIIOIHEHHS JKCIEPUMEHTANBHOTO 3aJaHus TpeOyroT
UCIIONB30BaHUS B pamkax OI'D  cTaHIapTH3MPOBAHHOIO  J1a0OPATOPHOTO
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obopynoBanus. IlepedeHb KOMIUIEKTOB OOOpYNOBaHMS JUIS  BBHITOTHEHHS
OKCIICPIMEHTANIBHBIX 3aJlaHAIl COCTaBJICH Ha OCHOBE THUIIOBBIX HAaOOPOB JUIS
(dpoHTaNBHBIX paboT no ¢usuke. CocraB 3THX HAOOPOB/KOMILIEKTOB OTBEYAET
TpeOOBaHMAM  HAag&KHOCTH M TpeOOBaHMAM K KOHCTPYHPOBAHHUIO
SKCIIEpUMEHTANBHBIX 3aJaHui OaHKa SK3aMeHanMOHHBIX 3amanmit OI'D. Homepa
M ONHCaHWe OOOpYHOBaHWS, BXOALIIETO B  KOMIUICKTBI, HPUBEICHBI
B [Ipunoxxenuu 2.

[Ipn oTcyTCTBHM B MyHKTax MPOBEISHHS dK3aMeHa KaKUX-THO0 MpHOOpoB
U MaTepHajoB 00OpyJOBaHNE MOXKET OBITh 3aMEHEHO HA aHAJOTHYHOE C APYTUMHA
XapakTepucTukaMu. B pensx oOecrnedueHuss OOBEKTHMBHOIO  OLIGHUBAHUS
BBINOJHEHUS SKCIIEPUMEHTAIBHOrO 3a1aHus yyacTHUKaMu OI'D B cirydae 3aMeHbI
o0OpyIOBaHMS HAa aHAJIOTUYHOE C APYTHMH XapaKTePUCTHKAMH HEOOXOINMO
JOBECTH IO CBEICHUS OSKCIIEPTOB MNPEIMETHOH KOMHCCHH, OCYIICCTBISIOMINX
IPOBEPKY  BBIIONHEHHMS  3aJaHMH, OIMCAHUE  XapaKTEePUCTUK  peajbHO
UCIIOJIb3YEMOT0 Ha SK3aMeHe 000pyA0BaHuUsI.

13. Uzmenenusi B KUM 2026 roga no cpaBHenuio ¢ 2025 rogom
W3menenus ctpykrypsl u conepxkanusi KUM orcyTcTByIOT.
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Ipunoowcenue 1

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

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

Ne TpeboBanus K MPEAMETHBIM PE3yJIbTaTaM OCBOCHHS Konsr Konpr YpoBeHb Makcu- [Tpumepnoe
3a/1aHUs OCHOBHOI1 00pa3oBaTeIbHON IPOrPaMMBI MPOBEPSIEMBIX |  MTPOBEPSIEMBIX CJII0’)KHOCTH MaJIbHbIN BpeMs
JJIEMEHTOB TpeOoBaHU IIEPBUYHBIN | BBIOJIHEHUS
colepkKaHus | K IIPEIMETHBIM Oann 3a/1aHUs
pe3yabpraram 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 NMPUHIUINA JACHCTBUS MAIIUH, TPUOOPOB M TEXHU-
YECKHX YCTPOMCTB. Brimensars mpuOopsl 1isi U3Mepe-
HUA (1)I/ISI/II-I€CKI/IX BCIIMYNH

3 Pacmo3HaBaTh TpOsIBICHHE HW3YUYEHHBIX (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
naHHoe (u3myueckoe siBleHue. Pa3nuuates 1Jis JaHHOTO
SIBJICHUSI OCHOBHBIE CBOICTBA WMJIM YCJIOBHUS €ro Mpo-
TEKAHUS

5 OOBSACHATH OCOOCHHOCTH TIPOTEKaHHUS (DUINIECKUX 14 7 b 1 6
ﬂBHeHHﬁ, HUCIIOJIB30BaTh (1)I/I3I/I‘-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

XapakTepu3oBaTh CBOMCTBa Tesl M (PU3MUECKHE SIBIE-
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 SIBJICHHI
C UCIIOJIb30BAHUECM (I)I/ISI/I‘IGCKI/IX MO,Z[CJ'ICI‘/JI, 3aKOHOB

u Gpopmyn

3,4,6

XapakTepu3oBaTh CBOMCTBa Tesl M (PU3MUECKHE SIBIE-
HUS, UCMONb3Yys (U3UUYECKUE BEIUUMHBI M 3aKOHBI,
BBIYHUCIIATh 3HAYCHUE BEIMYMHBI IIPU AHAJIN3E SIBICHUI
C UCHONb30BaHUEM (DU3MUecKuX Mopenel, 3aKOHOB

u hopmyn

3,4,6

10

XapakTepHu30BaTh CBOICTBa Teln M (PU3MYECKHE SIBIIC-
HUS, WCIOJIBb3Ysl (DU3MUECKHE BEIMYMHBI U 3aKOHBI,
BBIUHCIIATh 3HAYCHUE BEJIMYUHBI IIPU aHAIMU3E SBJICHUN
C MCIIOJIb30BaHMEM  (U3NYECKUX MOJENEH, 3aKOHOB

u Gpopmyn

3,4,6

11

XapakTepu3oBaTh CBOMCTBA Tel M (PU3WUYECKHE SIBIIC-
HUS, MCIONB3YsS (PU3MUECKHE BEIMYMHBI W 3aKOHBI,
BBIUUCIIATE 3HAUYCHUC BCIIMYUHBI IIPU aHAJIU3C SIBJICHUU
C UCMOJb30BaHUEM (U3UYECKUX 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, IIPOBOAUTH CEPUIO U3ME-
pEeHMIA, BEIOHpPATh 000PYIOBAHUE 11O TUIIOTE3E OIBITA
16 AHanu3upoBaTh OTJENbHBIE 3Tallbl IMPOBENEHUS UC- 14 5 I1 2 5
CJIeIOBaHUS HA OCHOBE €T0 OMUCAHUS: JeJaTh BHIBOJbI
HAa OCHOBE OMNHCAHMS HUCCIEIOBAHUs, UHTEPIPETHPO-
BaTh PE3yJILTaThl HAOJIOICHUI U ONIBITOB
17 [IpoBOANTH KOCBEHHBIE H3MEpPEHUs (PUIUUYECKUX Be- 1,3 5 B 3 30
JMYMH, UCCIIE0BAHUE 3aBUCUMOCTEN MEXIY BEJIUYH-
HaMHU (9KCIIEPUMEHTANIbHOE 3aJaHUEe Ha peaJbHOM
000pyAOBaHNN)
Paboma c mekcmamu puzuueckoz2o cooepricanus
18 [IpumenaTp wHGOPMAIIMIO W3 TEKCTa TPHU PEHICHUH 14 11 IT 2 15

y4eOHO-TI03HABATENbHBIX M YyYEOHO-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 I1 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 (PU3NUECKHE 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
Hepeqeﬂb KOMILIJIEKTOB ﬂaﬁopaTopHoro 060py1103amm

IlepeyeHb KOMIUIEKTOB OOOPYIOBaHUS JUISl BBIIOJHEHMS AKCIEPUMEHTAIBLHOIO
3a7laHKs COCTABJIEH Ha OCHOBE TUIIOBBIX HA00POB U1 PPOHTANIBHBIX PAabOT MO GU3HKeE.

OCoOSHHOCTh KOMIUIEKTOB COCTOHMT B TOM, YTO OJHH KOMIUICKT TpeJHa3HauYCH
JUISL BBIITOJTHEHUS 1I€JI0M CepUM SKCIEepUMEHTaNbHBIX 3anaHui. IlosToMy amst ogHOro
KOHKPETHOTO 3aJaHUs KOMIDIEKTHI H30BITOYHBI MO CPaBHEHHWIO C HOMEHKIATYpOH
000opynoBaHUs, HEOOXOIUMOTO ISl €TO BHITOTHEHUSL.

3aganust 17 gma KUM OI'D 2026 . pa3pabarhiBaroTcsi TOJABKO Ha 0Oase
KoMIUIeKTOB obopymoBanust Ne 1, Ne 2, Ne 3, Ne 4 u Ne 6. (3amanust ¢ UCTIONB30BaHUEM
xomIuiekToB Ne 5 1 Ne 7 Oyayt BBoauThess B KUM OI'D B nmocnemyromniye rofpl.)

Buumanue! B wmatepuanax [uis SKCHEPTOB IMPUMEPHl BO3MOXHBIX OTBETOB
Ha DKCIEPUMEHTAJbHbIE 3aJaHHsl NPHUBEACHBI B COOTBETCTBUH C PEKOMEHIYEMBIMH
XapakTePUCTHUKaMU 00OpyIOBaHUs, YKa3aHHBIMH B ONHMCAHUM KOMIUIEKTOB. [lpu
WCIONb30BaHUM  JJIEMEHTOB  OOOPYZOBaHMA C JAPYIMMH  XapaKTepHUCTHKaMHU
HEOOXOIMMO BHECTU COOTBETCTBYIOIIME M3MEHEHUsS B NEPEYEHb KOMIUIEKTOB Iepen
NPOBEICHUEM »JK3aMeHa MW JIOBECTH HMHGOPMAIUI0 O BHECEHHBIX H3MEHCHUSX
JI0 CBEJICHUS 3KCIIEPTOB, IIPOBEPSIOLINX 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

Maccoit o (100 + 2) r xaxxablii

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

HAOOPHBIH I'Py3, TO3BOJISIONIAN
yCTaHABIIMBATh MacCy IPy30B:

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

(70 £ 1) r 1 Ne 6 maccott (80 + 1) T witu Habop
OTJICNTLHBIX TPY30B

Kommiaekr Ne 1
(0))

3JIEMECHTHBI 060pyZIOBaHI/lﬂ PCKOMEHAYEMbIC XapaAKTCPUCTHKH

JIMHENKA U TPaHCIIOPTHP

mHa 300 MM, ¢ MIJITTUIMETPOBBIMHU
JeIEHUSIMHA

® BEChI AICKTPOHHBIC npenen usMepenus 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 (PUIIUESHT TPEHUS JEPEBIHHOTO OpyCcKa
110 HamnpasJsitonieit 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 «b»),
KOTOpast KPEIruTCs

Ha HAIPaBIIIOIIYIO

K03 (PUIHEHT TPEeHUsI JEPEBIHHOTO OpyCcKa
o nosoce 0,6

® TI0BapCHHAaA COJib, ITaJI0YKa
JJIA TICPEMETIUBAHUA

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

3aKUM KaHUEISIPCKUIT

oOecrevynBaeT KpersieHHe TiOKOM MmoJiochl
Ha HanpasJsoei

® [WIMHJP ATFOMHHHUEBBIH; V=(250%07) cMm’, m=(70+2)r
0003HaunTH Ne 2

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

® IUTACTUKOBBIN HMIHH/ID;
0003Ha4uTH Ne 3

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

0003Ha9nTL No 4

® HHUTH

(1) PexomeHtyeMble XapaKTEPUCTHKU BJIEMEHTOB 00OpynoBaHHMs KoMmiuiekta Ne 1  IOJDKHBI
o0ecrieunBaTh BHIIOIHEHHE CIIETYIOIINX OIBITOB:

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

— HCCIEOBAaHME 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 DenepanbHast ciayx0a o Hag30py B cdhepe 00pa3oBaHUs U HAYKU

(2) PexomenayeMble XapaKTEPUCTHKH DJIEMEHTOB O0OpyIOBaHHS KOMIUIEKTa No2 JTOJDKHBI
o0ecrieYnBaTh BBIIOIHEHHUE CIICTYIOIIHX OIBITOB:
— U3MepeHHe JKECTKOCTH MPYXKUHBI, KOI(POHUIMEHTa TPEHHS CKOJBKEHHs, pPaOOTBI CHIIBI

TPEHUs], CUJIbI YIIPYTOCTH;

—  HCCJICI0BAaHKE 3aBHCHMOCTH CHIIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JABICHUS U OT
poJla MOBEPXHOCTH; CHJIBI yIPYrOCTH, BOSHHUKAIOLIEH B NMPYXHUHE, OT CTEHNECHH AedopMalun

TPy KHHBL.
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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 O6aTaperHbIi 070K, TTO3BOIISIOIIUIA
CTYIIEHYaTO MEHSAThH BBIXOJHOE 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

conporusnenue (8,2 = 0,8) Om

® HaNpaBIAOMIAs ornruyeckas ckambs He MmeHee 700 MM

e HabOp MPOBOJIOYHBIX
pe3uctopos plS

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

® JICpXKaTe€JIb OKpaHa
C BIIPCCCOBAHHBIMH MarHuTaMu

YyCTaHaBJIMBACTCA HAa ONITUYCCKYIO CKaMbIO

® JIaMIIOYKa

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

® OCBETHTEIH 1 YCTaHaBJIMBACTCA Ha ONITUYCCKYIO CKaAMbIO

1 00eCIIeYnBAaET OMBITHI C TUH3AMU

® TIepEeMEHHBIN PEe3UCTOP
(peocTar)

conpotusieHue 10 Om

YKJIaJbIBAaE€TCs HA CTOJ U 00eCIIeunBacT
BO3MOKHOCTb IOJYYEHUs y3KOTO MydKa
JUISL OTIBITA C MOJYLHUIHHIPOM

® OCBETHUTEID 2

® COCIMHUTEIbHBIC TIPOBO/IA,
10 1.

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

® TMOJXYUUITUHAP

® KIKY

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

o0ecreunBaTh BBITIOJTHEHUE CJIEOYIOIIUX ONBITOB:

Ha IUTaHIIeTe 0003HAYEHO MECTO
JUTSL TOJTY LIUITUHIpA

® [UIAHILIET Ha IJIOTHOM JIKCTE
C KPYT'OBBIM TPAHCIIOPTHUPOM

(4) PexomenayeMble XapaKTEPUCTHKH DJIEMEHTOB O0OpyIoBaHHs KOMIUIeKTa No 4 TOJDKHBI

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, IIOMIAIH ET0 IONEPEYHOTO CEYEHHS U YIEIBHOIO COPOTUBIICHUS;

IIPOBEpKA NpaBMia JUIs JJIEKTPUYECKOTO HAIPSDKEHHUs IPH IOCIEJ0BATENEHOM COEAMHEHUN
NPOBOJHUKOB; NPaBHWJIa JUIA CHJIBI DJICKTPUYECKOrO TOKA NPH IapajuIeIbHOM COEIMHEHHH
MIPOBOJHUKOB (PE3UCTOPHI U TAMITOUKA).

© 2026 DenepanbHast ciayx0a o Hag30py B cdhepe 00pa3oBaHUs U HAYKU

oGecneanaTb BBINTOJIHEHUC CJIICAYIOIIUX OIBITOB:

M3MEpeHHe ONTHYECKOH CHIIbI COOMparolieil THH3bI, (OKYCHOrO PAaCCTOSHUS coOMparomieit
NMH3bI (II0 CBOMCTBY paBEHCTBAa pa3MEpOB MpEAMETa W H300paKeHHs, KOraa MpeaMer
pacronoXkeH B IBOMHOM (OKyce), oKa3aTesst PeJIOMICHHUS CTEeKIIa;

HCCIIeIOBAaHHE CBOMCTBA M300paKEHHMS, IOIYyYEHHOTO C IOMOIIBIO COOHMpAIOIIeH JIMH3BL,
HU3MCHCHUSA (bOKyCHOTO pacCcTOAHUA ABYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yTJIa IIPEIIOMIICHUS
OT yrIJjia naACHuA Ha rpaHule BO3AYX — CTCKIIO.
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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
Ou(UIAPHEINA TOABEC
e 4rpy3a Maccoit mo (100 + 2) r kaxpIi

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

JUHAMOMETP npenen uzmepenus S H (C=0,1 H)
JIHENKa JuinHa 300 MM, ¢ MIJIITUMETPOBBIMU

JCICHUAMHA

e mpyxuHa |

kEcTKOCTh (25 £ 2) H/m

e TpyXHHa 2

xéctrocth (10 +2) H/m

e  MepHasd JeHTa

(5) PexomeHnyeMble XapaKTEPUCTHKU DIIEMEHTOB 00OpyZoBaHMs KoMiuiekta No 5 IOJKHBI

00ecrieunBaTh BBITIOJTHEHUE CJIEAYIOUIUX ONBITOB:

— U3MepeHHe CpelHeil CKOpPOCTH ABIXKEHUs OpyCKa [0 HAKIOHHOM IUIOCKOCTH, YCKOPEHHs
Opycka NpM JBWKEHMH I10 HAKJIOHHOM IUIOCKOCTH, YacTOThI M HepHoja KoyebaHui
MAaTEMaTHYECKOr0 MAasTHHMKA, 4YacTOThl M II€pHOJa KojleOaHWil NpPYXKHHHOTO MasiTHHKA

(C BJIEKTPOHHBIM CEKYyHIOMEPOM);

— HCCIEA0OBaHHE 3aBUCHMOCTH YCKOPEHHs OpyCKa OT yrIja HAaKJIOHA HampaBlsIoLiel, nepuoaa
(4acToThl) KOJNEOAHMH HHUTSAHOTO MasATHHKA OT JJIMHBl HMTH, TIlepHoja KoyebaHui
MPYKUHHOTO MasTHHKA OT MAcChl Ipy3a U KECTKOCTH NPYKUHBI, HE3aBUCHMOCTH TEpHoAa

KOJIeOaHUI HUTSHOTO MasiTHUKA OT Macchl Ipy3a.

© 2026 DenepanbHast ciayx0a o Hag30py B cdhepe 00pa3oBaHUs U HAYKU

(6) PexomeHayemble XapakTEPHCTHKU DJIEMEHTOB O0OpYHOBaHHMs KOMIUIEKTa Ne 6 JTOIKHBI

00ecreunBaTh BBITIOJTHEHUE CJICAYIOIIUX OIBITOB:

— M3MEpeHHE MOMEHTA CHJIBI, ICHCTBYIOIICH Ha pblyar, paboThl CHIIBI YIIPYTOCTH NP MOgbEME
rpy3a C TOMOIIBIO HEMOJBIDKHOTO OI0Ka, pabOTHI CHIIBI YNpPYTOCTH TpH MOABEME Tpy3a

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

© 2026 DenepanbHast ciyx0a o 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 ycranaBnuBaeTcs 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 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.

© 2026 DenepanbHast ciayx0a 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, 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 MpeelIbHBIX HarPy30K M3MEPUTENbHBIX
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 LEMAX [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.
OOHapyXHUB HEHCIPABHOCTh B JJEKTPHUYCCKUX YCTPOMCTBAX, HAXOMALIMXCS ITOJ
HAMpPsHKEHUEM, HEME/UICHHO OTKIIFOUMTE MCTOYHHK 3JICKTPOIUTAHMS M COOOIIUTE
00 3TOM OpraHU3aTOPy FK3aMeHa.

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