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Cnennduxanus
KOHTPOJbHBIX U3MEPUTEIbHBIX MAaTE€PUAJIOB JIsl IPOBEACHUA
B 2026 rosy 0CHOBHOI'O roCy1apCTBEHHOI0 IK3aMeHa
no PU3BUKE

1. HazHayeHUe KOHTPOJIbHBIX U3MepHTeIbHBIX MaTepuaios (KMM) OI'D

OcHOBHOIT TocynapcTBeHHbIH dk3ameH (OI'D) mpeacrtaBuser coboit dopmy
TOCYapCTBEHHOW WTOTOBOI aTTeCTalnH, IPOBOAMMOI B IIENAX ONpPEHCICHHS
COOTBETCTBUS pe3ynbTaToB OCBOEHHS 00yJaroIIMuUCs OCHOBHBIX
00pa3oBaTeIbHBIX MPOrPaMM OCHOBHOIO 0OIIEro o0pa3oBaHUs TPEOOBAHUAM
(enepaTbHOrO TOCYIAPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa. s yka3aHHBIX
Heneil MCHONB3YIOTCA KOHTPONbHBIE H3MepuTenbHble Matepuansl (KHM),
MPEICTABIISAIONINE COO0I KOMIUIEKCHI 3aIaHUi CTaHIAPTU3NPOBAHHON (OPMBI.

OI'D npoBoautcs B coorBercTBUU ¢ DenepanbHbIM 3aKOHOM OT 29.12.2012
Ne 273-03 «O06 ob6pasoBannu B Poccuiickoil - ®enepanmi» u  Ilopsiakom
NpOBEIEHHUsI TOCYIAPCTBEHHOI MTOTrOBOM arTecTaluM Mo 00pa3oBaTeNbHBIM
mporpaMMaM OCHOBHOTO OOWIETO O0pa3oBaHUS, YTBEPKAEHHBIM IIPHKA30M
Munnpocsemierust Poccum u  PocobOpram3opa ot 04.04.2023  Ne 232/551
(3apeructpupoBad Muntoctom Poccun 12.05.2023 Ne 73292).

2. JlokyMeHTbl, onpeeisiionue coaepxanne KUM OI'D

Conepxanme KM OID onpenensercs Ha OCHOBE (heepabHOTO
roCyIapCTBEHHOT'O 00pa30BaTeIbHOLO CTAHAAPTa OCHOBHOIO 001Iero oopa3oBaHus
(manee — ®I'OC):

1) mpuka3  MuHHCTEpeTBa - TmpocBemeHnss  Poccuiickoit  Deneparnm
or 31.05.2021 Ne 287 «OO0 yTBep)kAeHHH (eaeparbHOr0 T'OCYIapCTBEHHOTO
00pa30BaTeIbHOIO CTAHJApTa OCHOBHOTO O0ILEr0 00pa30BaHUs;

2) mpuka3 Munncrepcrsa obpazoBaHus u Hayku Poccuiickoit ®eneparm
ot 17.12.2010 Ne 1897 (c uamenenusimu 2014-2022 rr.).

JeranusupoBaHHble TpeOOBaHMS K peE3yJbTaTaM OCBOECHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1IEro 00pa3oBaHus, IPOBEPSIEMbIE Ha
ocHOBe ~®PI'OC 2021r., SABIAIOTCS ITPEEMCTBEHHBIMU II0  OTHOLICHUIO
k TpedoBanusim ®I'OC 2010 1.

Ipu paspaborke KM OI'D yuurthiBaetcs cojmepxkaHue deaepanbHOi
00pa30BaTeIbHON TMPOTrPaMMBbl  OCHOBHOTO 00miero obOpa3zoBanus (mpuKa3s
MunuctepcrBa mpocsenieHust Poccuiickoil ®epepanun ot 18.05.2023 Ne 370
«O06 yTBep)KICHUU (eaepalbHON 00pa3oBaTeNbHON MPOrpaMMbl  OCHOBHOTO
o011ero o0pa3zoBaHus» (C U3BMEHEHHSIMH)).

3. CoorBercTBHe 3aaanuii KUM OI'D mikoabHOMH nmporpamme

Cornacho m. 6.3 cr. 12 ®enepanpHoro 3akona ot 29.12.2012 Ne 273-@3
«O6 oOpa3oBanun B Poccuiickoii ®Deneparnn» npu  pa3pabOTKe OCHOBHOM
o0mieo0pa3oBaTeIbHOI MIPOTPaMMBI OpraHH3allHHy, OCYIIECTBIISIONINE
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00pa3oBaTeIbHYIO IESTENFHOCTh MO MMEIOLIMM TOCYAapCTBEHHYIO aKKPEAUTALIUIO
00pa3oBaTeNbHBIM IpPOrpaMMaM HAYalbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero  oOmero  oOpas3oBaHusl,  NPEIyCMaTpHBAIOT  HENOCPEACTBEHHOE
NPUMEHEHUE TIPU pealn3aluy 00s3aTeIbHON 4acTu 00pa3oBaTeNbHON MPOTrpaMMbl
cpemHero obmero oOpa3oBaHHs (enepatbHBIX PabodHMX MPOrpaMM II0 y4eOHBIM
npenqmeTraM «Pycckuit s3p1k», «Jluteparypay, «Vcropus», «OOLIECTBOZHAHUEY,
«leorpadusi». Tlo ocranbHbIM y4eOHBIM TpeaMeTaM corjacHo m. 6.1 cr. 12
«cofepkaHue M TUIaHUPYEMBbIe pe3yNbTaThl pa3pabOTaHHBIX 00pa30BaTEIBHBIMHU
OpraHm3alusAMH  OOpa3OBaTeNBHBIX IPOTPAaMM  JOJDKHBI  OBITh HE  HIDKE
COOTBETCTBYIOLIMX COJCPKaHUS M IUTAHUPYEMBIX pPe3yJbTaToB (eepaabHBIX
OCHOBHBIX 00111€00pa30BaTeIbHBIX IPOTPAMMY.

B tabmune 1 npuBeneHa uHGopMaius o coorBeTcTBuM 3aaanuit KUM OI'D
(enepanbHoii paboueit mporpamme’.

Tabauya 1
Coomeemcmeue 3aoanuti KUM OI'D wikonvHotl npocpamme

Ne IIpoBepsieMBblii 2IEMEHT coliep KaHusl B IIKOJIBHON Mporpamme 7—9 KiiaccoB
3aaHuUs (6a30BbIi YPOBEHB)

1-5 MexaHn4ecKrue SIBJICHHS, TEIUIOBBIC SIBJIGHHS,  JJIIEKTPOMATHUTHBIC SIBJICHHS,
kBaHTOBBIC siBNeHUsA. 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

Mexanndeckue siBaenus. K. 7, m.153.3.3-153,5.5; k. 9, m. 15.3.5.1-153.5.2

Mexannveckue siBaenus. K. 7, m. 153.3.3-153.5.5; k1. 9, m. 153.5.1-153.5.2

02|

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

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

10 OnexkrpoMmarHuTHeIe siBieHus. K 8, m. 513.4.2; k1. 9, m. 153.5.3-153.5.4

11 Ksanrossie sBienns. K. 9, m. 153.5.5

12 MexaHnndeckue sBII€HHs, TerIoBele sBienus. K. 7, m. 153.3.2-153.3.5; k. 8,
m 153.4.1; w9, o. 153.5.1,153.5.2

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

14 MexaHu4eckne sBICHHS, TCIUIOBBIC SIBJICHHS, OSJICKTPOMArHUTHBIC SIBJICHMS,
kBaHTOBBIE stBiienms. K. 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

15 MexaHndeckne SIBICHHS, TEIJIOBBIC SBICHNUS, JIEKTPOMarHuTHbIe siBieHus. K. 7,
n. 153.3.1-153.5; k. 8, m. 153.4.1, 513.4.2; xn1. 9, . 153.5.1-153.5.4

16 MexaHW4YecKHe SBICHUS, TEIUIOBBIC SIBICHUS, 3JICKTPOMATHUTHBIC SIBICHHS,
kBaHToBbIe siBeHus. 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 MexaHU4ecKe SIBICHUS, YICKTpOMarHuTHbIe sBinenus. K. 7, m. 153.3.3-153.3.5;
k. 8, m. 153.4.2; k. 9, m. 153.5.1-153.5.4

18 MexaHnvecKrue SIBJICHHS, TEIUIOBBIC SIBJICHHS, OSJIEKTPOMATHUTHBIC SIBJICHHS,
kBaHTOBBIC siBeHus. Kit. 7, m. 153.3.2-153.3.5; k. 8, m. 153.4.1, 153.4.2; k. 9,
m 153.5.1-153.5.5

19-22 MexaHuueckue siBJICHHs, TEIUIOBBIC SIBJIICHUS, 3JICKTPOMarHuTHeIe siByieHus. Ki. 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

! Bruouena B cocTaB (enepanbHOM 00pa3oBaTENLHONW MPOrpaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHus (NpUKa3
Munucrepersa npocsenienust Poccuiickoit denepanun ot 18.05.2023 Ne 371 (¢ U3MEHEHUAMN)).
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4. Iloaxoaw! k 0TOOPY coaep:xkaHus, paspadorke crpykrypsl KUM OI'D

Bxmrouénnsie B KHMM  OI'D  3amaHust  BBIABISIOT — JTOCTHIXKEHHE
METalpeAMETHBIX W HPEAMETHBIX  PE3yJIbTaTOB  OCBOEHHMsS  OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl cpeaHero obmiero oopa3oBanus. [Ipy BBITIOJIHEHUH
3aJaHAH, TIOMHMO TIPEJMETHBIX 3HaHWH, yMEHWi, HaBBHIKOB H CIOCOOOB
MO3HABATEIBHON JEATEILHOCTH, BOCTPEOOBAaHBI TAKKe YHHUBEPCAIBHBIC yYCOHBIC
MO3HABaTeIbHble, KOMMYHHUKATHBHBIE M PETYIATUBHBIC (CaMOOPraHM3aLUs
U CAMOKOHTPOJTb) IEHCTBHS.

B KUM npexacraBieHbl 3alaHMs, IPOBEPSIOLIME CIEAYIOIIUE TIPYIIIbI
MPEIMETHBIX PE3YJIBTATOB!

— OCBOGHME MOHATHHHOrO ammapara Kypca (U3MKM OCHOBHOM ~ LIKOJBI

Y YMEHUE MPHUMEHSTh M3Y4YEeHHBIE MOHSATHS, MOAETH, BETHYUHBI U 3aKOHBI

JUIS aHATM3a (PU3NYECKHX SBJICHUI U IIPOIIECCOB;

— OBJAJCHUE METOJOJOTMYECKUMH YMEHUSMH (IIPOBOAMUTHL = H3MEPEHMS,

WCCIIeIOBAHUSI U CTAaBUTD OIIBITHI);

— TOHHMMaHHWE IPUHIAIIOB ACHCTBHUS TEXHHUYECKUX YCTPOHCTB;

— yMeHHne paboTHl ¢ TeKCTaMH (PU3NYECKOTO CONEPIKAHNS;

— yMeHHe pelaTh pacuéTHbIe 3aJayll U NPUMEHATh MOJyYeHHbIe 3HAHUS AT
00BsACHEHHS (PU3NICCKUX SBICHUIT U IPOLIECCOB.

I'pynma u3 14 3aganumii 0a30BOr0 M IOBEIMIEHHOTO YPOBHEH CIIOXKHOCTH
IIPOBEPSIET OCBOEHHE MOHATUIHOIO annaparta Kypca ¢usuku. KitodeBbIMU B 3TOM
Omoke SBISIOTCS 3afaHUsl Ha paclo3HaBaHWE (U3MYECKUX SIBJICHUH Kak
B CUTyalIUsX >XM3HEHHOTO XapakTepa, TaK M Ha OCHOBE OIMCAHHSA OIIBITOB,
JEMOHCTPHUPYIONIMX TIPOTEKAaHWe PA3IMYHBIX SBICHHH, a TaKXkKe 3aJaHus Ha
NOHMMaHUE NPUHIUIIOB NEHCTBUS TEXHHYECKUX ycTpoiicTB. Kpome Toro, 3mech
MIPOBEPSIOTCS IPOCTHIE YMEHHUSI — PACHO3HABaHUS (PU3MYECKUX MOHITUH, BETUINH
u ¢dopmyn, uOoyee . CIOXKHBIC YMEHHS — aHAINM3a PAa3IHYHBIX MPOIECCOB
C HCIIONB30BaHMEM (JOPMYIT H 3aKOHOB.

I'pynna w3 TpéX 3agaHuil mpoBepseT OBJAJACHHE METOJ0JIOTMUYECKHUMH
YMEHUSIMH. 3[ech MpeIaraloTcs KaK TEOpeTHYeCKue 3aJaHus Ha CHITHE
TOKA3aHNUH W3MEPUTENBHBIX HPHOOPOB M aHAIM3 Pe3yNbTaTOB ONBITOB MO HX
OIMCAHUIO, TaK W DKCIIEPUMEHTAIbHOE 33aJaHue Ha peajJbHOM OO0OpYAOBaHUHU Ha
NpOBEACHNE: KOCBEHHBIX M3MEPEHHH WM  HCCIEAOBAaHME 3aBUCHMOCTEH
(hU3UIECKUX BEIUINH.

B kaxnplil BapuaHT BKIIOYEHO OJHO 3aJlaHMe, OLEHMBAIOIIEe YyMEHHE
UCIIOJIF30BaTh MHQOPMAIMIO M3 TEKCTa NPH PEIleHUH Yy4eOHO-IPaKTHYECKUX
3amau. Pabora ¢ wuHpOpManmed (U3MYECKOrO COACPIKAHUS TPOBEPSETCS
U OTIOCPEAOBAHHO Uepe3 HCIOJB30BAaHWE B TEKCTAaX 3aJaHUH JAPYTUX OJOKOB
Pas3IM4HBIX CHOCOOOB MPEACTaBICHUS MHGOPMALUM: TEKCTa, IrpadHUKoB, TAOJIMIL,
CX€M, PUCYHKOB.

Bbnok w3 deThIpéX 3agaHMN TOCBSIIEH OLEHKE YMEHHUS pelaTh
Ka4eCTBEHHBIC M pacyETHBIC 3a7a4d 110 (u3MKe. 37ech MpeIaraloTcsl HeCIOKHbIe
Ka4yeCTBEHHbIE BOIPOCHI, CKOHCTPYUPOBAaHHBIE Ha 0aze yuyeOHOH CUTyaluu WU
KOHTEKCTa (CKU3HEHHOW CHTyalluM», a TakkKe Pacu€THHIC 3aJaud MOBBILIEHHOTO
¥ BEICOKOTO YPOBHEH CIIOXHOCTH IO TPEM OCHOBHBIM pasfielaM Kypca (H3HKH.
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OpHa pacu€THas 3aJadya HMeeT KOMOWHUPOBAHHBIH XapakTep U TpedyeT
HCIIOBb30BAHNS 3aKOHOB M ()OPMYIT U3 IBYX pa3HbIX TEM IJIH Pa3IenoB Kypca.

CopneprkaHue 3aJaHUN OXBaTBHIBAET BCE Pa3flielibl Kypca (U3MKH OCHOBHOM
IIKOJIBI, TIPH 3TOM OTOOp COIEepPIKATENbHBIX 3JIEMEHTOB OCYILECTBISIETCS C yUETOM
UX 3HAYNMOCTH B 001I1€00pa30BaTeIbHOM HOATOTOBKE IK3aMEHYEMBIX.

B pabory BrIIOYEHBI 3agaHUs TPEX YPOBHEH CIOXKHOCTH: 0a30BOTO,
MIOBBIIIEHHOTO U BBICOKOTO.

3amanus 0a30BOr0 ypOBHS pa3padaThIBalOTCS Al OLEHKHA OBJAJEHHS
HamOojee BAKHBIMH MpPEJAMETHBIMHA pe3ylbTaTaMH M KOHCTPYHPYIOTCS Ha
HanboJiee 3HAYMMBIX JIEMEHTax coAepxaHus. Mcrnonp3oBanne B paboTe 3amaHuid
TIOBBIIEHHOTO W BBICOKOTO YPOBHEW CIO0KHOCTH IO3BOJISIET OLIEHUTDH CTEHEHb
MOJATOTOBJICHHOCTH JK3aMEHYEMOTO K MPOAODKEHHIO OOYyYeHHs B KJIAccax
¢ yriTyOJIEHHBIM N3ydeHHeM (DU3HKH.

JIugHOCTHBIE ~ pe3yJibTaThl  OCBOCHMS  OCHOBHOW - 00pa3oBaTENbHOM
nporpammsbl obyyaromumucs (Ha ocHoBe @I'OC 2021 r.) oTpakalOT rOTOBHOCTh
O0y4JaroImuxcs PyKOBOACTBOBATBCS ~ CHCTEMOH  ITO3UTHBHBIX  IIGHHOCTHBIX
OpPHEHTAIMI M PACIIMpPCHUE OIbITa JSSATEIFHOCTH Ha € OCHOBE M B IIpOIecce
peanu3alui OCHOBHBIX HAIIPABIEHUH BOCIIUTATENLHOMN ACSTENbHOCTH.

ConepxaHue U pe3yabTaThl BbIOAHeHU 3aaaHuil OI'D cBsI3aHBI B TOM 4HUCIIe
C JIOCTM)XEHHEM JIMYHOCTHBIX Pe3yJIbTaTOB OCBOEHHS OCHOBHOH 00pa3oBaTEIBHON
nporpamMel o ®T'OC 2021 r. B yact (uzndeckoro (0CO3HAHUE MOCIEICTBUIN
Y HeTIPUATHE BPEAHBIX NPUBBIYEK M HWHBIX (GopM Bpema s (GU3NIECKOro
U [ICUXUYECKOTO 37I0POBBS U Jp.), TPYIOBOTO (MHTEpeC K MPaKTHUECKOMY H3yHIEHHIO
npodeccHii W Tpyda pPa3UYHOTO pPOJa, B TOM YHCIE HAa OCHOBE INPUMEHEHHS
M3y4acMOro IPEJAMETHOI0 3HAaHHSA M [p.), SKOJIOTHYECKOro (OpHeHTauus Ha
NPUMEHEeHNE 3HAaHWH M3 COIMANBHBIX M €CTECTBEHHBIX HAYK ISl PEIICHHs 3a/1ad B
00JIaCTH OKpPYXKAIOIIEeH, CPEbl, THIAHNPOBAHHUS ITOCTYIIKOB M OLEHKH NX BO3MOXKHBIX
MOCTICACTBHI JUIL OKpY)Karomieil cpefsl M Ap.) BOCIUTAHUSA, a TaKKe NPUHATHS
LEHHOCTH HAYYHOTO MO3HAaHMs (OpPHEHTAIMs B ACATEIBHOCTH Ha COBPEMEHHYIO
CHCTEMY Hay4YHBIX MpPEACTAaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS
4eloBeKa, MPHPOABI M OOIECTBA, B3aNMOCBS3IX UYeNOBEKa C IPHPOTHOH
U colmanbHON cpenoit u ap.). [lonpo6Has nHbOpMAaIKs O JINYHOCTHBIX Pe3yIbTaTax
OCBOCHHS ~OCHOBHOM oOpa3zoBareibHOM mporpammbel  mo ®rOC  2010r.
Y TIPeEeMCTBEHHBIX JETaM3UPOBAHHBIX TPEOOBAHMSAX K JIMYHOCTHBIM pe3yJbTaram
Bo ®I'OC 2021 r. mpuBenena B pasjene 3 kogudukaropa.

OOBEKTUBHOCTH MIPOBEPKU BBHINOJHEHUS 3aTaHUil C pa3BEPHYTHIM OTBETOM
o0ecrieunBaeTcss €OUHBIMH  KPUTEPHUSMH  OLIEHHBAHUS, YYacTHEM  JBYX
HE3aBUCHMBIX OKCIIEPTOB, OIEHHBAIOIINX OXHY paboTy, BO3MOXKHOCTBIO
Ha3HAYCHHUS TPETHEro IKCIIEPTA M HATMIUEM IPOLCYPBI areIUISIHH.

5. Ceasp 3k3amMeHanuonHoii mogean OI'S ¢ KUM EI'D

Ok3ameHanuonHele Mogenn OI'D u EI'D mo ¢usmke crpositcs ncxons u3
€IMHOM KOHIETIMU OLEHKH Y4eOHBIX JOCTHKEHHH 3K3aMEHYeMbIX IO y4eOHOMY
npenmery «®Pusnka». ExuHble TOAXOABI 00€CIEUMBAIOTCS IpPEXIE BCEro
IpOBEepKOH BceX (OPMUPYEMBIX B paMKaxX IIPENOJaBaHMS IIPeIMETa BHIOB
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JesITeNbHOCTH. [IpH 5TOM HCIONB3YIOTCSL CXOIHBIE MOJENH 3aJaHHi Ul OLEHKU
c(hOPMHUPOBAHHOCTH OIWHAKOBBIX BHJIOB JIEATEIBHOCTH. IIpm oTbope Momenei
3aJaHUi YUUTBIBAIOTCS Pa3siMuus B YPOBHAX (OPMUPOBAHMS OTHEIbHBIX YMEHMH
B paMKax KypcoB (pM3HKH OCHOBHOM U CPEJHEH IIKOJIBI.

MO0KHO OTMETHUTH JiBa 3HAYMMBIX OTJIMYHUS dK3aMeHauuMoHHoW Moaenu OI'D
or KHMM EI'D. Tak, TtexHonoruueckue ocoOeHHocTH mpoBeneHuss EI'D
HE [TO3BOJISIIOT ~ 00ECHEYUTh  MOJHOLIEHHBIH  KOHTPOJIb  CHOPMUPOBAHHOCTH
OKCHEPUMEHTANbHbIX yMEHHH, M OTOT BHUI JAEATENBHOCTH MpPOBEPSETCS
onocpenopanHo. IIposenenne OI'D He COOEPAKUT TaKUX OrpaHUYEHUI, IO3TOMY
B paboTy BBEICHO HSKCIIEPUMEHTANBHOE 3aJaHUe, BBHINMOJHACMOE Ha peaJbHOM
obopynoBanuu. Kpome Toro, B sk3aMeHarnoHHoi monenu OI'D Ooiee MIHPOKO
npeacTaBiieH OJOK 3alaHMi Ui MPOBEPKU NPUEMOB PabOTHI € Pa3HOOOpasHOM
nH(opMaImei GHU3HIeCKOro CoaepKaHus.

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

Kaxmprif BapuaHT 3K3aMEHAIIMOHHOHN pabOoTHI BKIIOYAET B ceOst 22 3aqaHus,
paznuyaromuxcs (opMOH W yPOBHEM CIIOXKHOCTH. ‘B paboTe wncmonmbp3yroTes
3aJjaHys C KPATKHMM OTBETOM U Pa3BEPHYTHIM OTBETOM.

B 3amammsax 3, 5 u 15 HeoOXommMo BEIOpaTh BEPHBIH OTBET M3 YETHIPEX
NPEIIOKEHHBIX ¥ 3almcaTh OTBET B Bupae omHoi mudper. K 3amanmam 6-11
HEOOXOJMMO IPUBECTU OTBET B BUAE LEJOTO. YMCIAa WIM KOHEYHOM AecATUYHOM
npo6u. 3amanus 1, 2, 12 n 13 — 3aganus Ha COOTBETCTBHUE, B KOTOPBIX HEOOXOIMMO
YCTaHOBHUTH COOTBETCTBHE MEXAY ABYMS TPYIIIaMH OOBEKTOB MM MPOIECCOB HA
OCHOBAHUM BBISBJICHHBIX IPUYMHHO-CIEICTBEHHbIX cBsA3ed. B 3amanusax 14 u 16
Ha MHOXXECTBEHHBIH BBIOOD HY>KHO HAWTH JiBa BEPHBIX YTBEP)KICHUS CPEeIU MATH
OpeUIOKEeHHBIX. B 3amammm 4 HEOOXOOUMO JOMONHUTH TEKCT CIOBAMH
(cmoBOCOUETAaHMAME) M3 TPEUIOKEHHOTO CHHCKa. B 3amaHmsax ¢ pa3BEPHYTHIM
otBeToM (17-22) HEOOXOAMMO. TIPEACTABUTh pPEIICHUE 3aJadll WIH NaTh OTBET
B BUJIC OOBSCHEHHS C OIIOPOM Ha M3YYCHHBIC SIBJICHUS WM 3aKOHBL. B Tabmuie 2
HPHUBEICHO paciipee/IeHNe 3a1aHui B paboTe ¢ yIETOM UX THIIOB.

Tabruya 2
Tunwt 3a0anuil, UCHOTLIYIOWUXCS 8 pabome
Tunel 3agaHnit Konu- Makcu- IIpoueHT MakCUMaILHOTO
YEeCTBO | MaJIbHBIM | TEPBUYHOrO Oayia 3a 3aJaHus
3afaHnil | TepBUY- | JAHHOTO THIIA OT MAaKCHMalb-
HbIH HOTO NEepPBUYHOro 6ajia 3a BCIo
Oamn paboty, paBHoro 39
C KpaTKUM OTBETOM B BHIE OITHOI 3 3 8
1 pel
C KpaTKUM OTBETOM B BHUJIE YHCIIA 6 6 16
C KpaTKMM OTBETOM B BHJE Habopa 7 14 35
midp (Ha COOTBETCTBUE M MHOMKECT-
BEHHBIH BBIOOD)
C pa3BEpHYTHIM OTBETOM 6 16 41
HUroro 22 39 100
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7. Pacnpenenenue 3apanunii KHM OI'D no coaep:kaHuio, npoBepsieMbIM
pe3yJIbTaTaM 0CBOEHHSI OCHOBHOI 06pa3oBaTe/IbHOil POrpaMMbI 0CHOBHOTO
o01ero o6pazoBaHus

B paboTe KOHTPOJMPYIOTCS OJIEMEHTHI COJEPXaHHUS M3 CIEIYIOLINX
pazgenoB (TeM) Kypca (U3MKH: MEXaHHMYECKHE SIBICHHS, TEIUIOBHIC SIBIICHUS,
JJIEKTPOMArHUTHBIC SIBIICHHS U KBAaHTOBBIC sBJICHUS. O0IIee KOMMYECTBO 3adaHHH
B paboTe MO KaXIOMy M3 DPa3AesIOB HPHOIM3UTENBHO HPOIOPLUOHAILHO €ro
coziepKaTeIbHOMY HalOJIHEHHIO  y4eOHOMY BPEMEHH, OTBOJMMOMY Ha H3yYeHHUE
JAHHOTO pa3jieNia B IIKOIBHOM Kypce ¢usuku. B Tabmuie 3 maHo pacmpeneneHue
3a1aHUi TI0 pa3zenaM.

Tabauya 3
Pacnpedenenue 3aoanuii
1O OCHOBHBIM COOEPHCAMENbHLIM pa3oesam (memam) Kypca puzuxu

Cneruduxamus KM OI'D 2026 . OU3HMKA, 9 knace.  8/23

1 QOKYCHOTO  pacCTOSHUSI ~ cOOMparomedl  JMH3BI;  JIEKTPUYECKOTro
COTPOTHBIEHHS PE3NUCTOPa; pabOTHI U MOITHOCTH TOKA;

2) ymeHus npedcmasisims 3KCNEePUMEHMATIbHbIE pe3yibmambl 8 uoe maoauy,
2papuros unu cxeMamuiyeckux PUcyHKo8 u O0eidms 6b1800bl HA OCHOBAHUU
NOAYYEHHBIX — IKCNEPUMEHMATbHBIX ~ OAHHBIX. O 3aBUCUMOCTH  CHJIBI
YIPYTOCTH, BO3HUKAIONICH B MPY)KUHE, OT CTENICHU Je(opMalliy TPYy>KUHBI,
0 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO aBJICHUS;
0 3aBHCHMOCTHU apXHUMEIOBOIl CHIIBI OT 00bEMA MOrPYKEHHOW YaCTH Tela;
0 3aBUCHMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B MPOBOIHUKE, OT HAIPSIKEHHS
Ha KOHIIaX TIPOBOJHHMKA; O CBOMCTBaX W300paKCHUs, MOJIYYCHHOTO
C TIOMOIIBI0 COOMPAIOIICH JTHH3BI.

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

B pabote mpencraBieHbl 3aJaHus Pa3HBIX YPOBHEH CIOXKHOCTH: 06a30BOro,
MOBBIIIICHHOTO M BBICOKOTO. B Tabuuie 5 npencraBieHo pachpenesieHue 3a1annui
10 YPOBHSM CJIOKHOCTH.

Paznen kypca ¢usuku, BKIIOYEHHBLT B paboTy Konuuectso 3aganuii
Bcest pabora
MexaHHUECKUE SBICHHS 8-12
TenoBble SBICHUS 5-9
OneKTpOMarHUTHBIE SBICHUS 8-12
KBaHTOBBIC sIBJICHUS 1-2
HUroro 22

Kaxplii BapwaHT COJCPKUT TATh TPYIIN 33JIaHU, HANpPaBICHHBIX Ha
MPOBEPKY pa3IMYHBIX OJIOKOB yMEHHH, (DOPMUPYEMBIX TPH H3YyUYEHUH Kypca
¢usuku. B Tabmune 4 mnpuBeneHO pacmpelelieHHe 3aJaHuid 1o OJ0Kam
[IPOBEPSAEMBIX YMEHUI.

Tabauya 5
Pacnpedenenue 3adanuii no ypogHIM CLONCHOCHU
VYposeHb Komu- Makcu- I1poLeHT MaKCUMAaIEHOTO HEPBUYHOTO Oania
CJIOXHOCTH 4ECTBO MaJbHbIH 3a 3aJaHus JaHHOTO YPOBHS CJIOXKHOCTH
3aaHu’ 3amaHuit TIePBUYHBIH OT MaKCHMAJIbHOTO TIEPBHYHOTO Oaja
Oasn 3a BCIO paboty, paBHOro 39
bazosblit 14 19 49
IToBbIIICHHBII 5 11 28
Beicokwuii 3 9 23
Hroro 22 39 100

Tabauya 4
Pacnpedenenue 3a0anuii no broxam npoeepsemvix yMeHuil
IposepsieMble yMEHHS Konmuectso
3a1aHui
Bragenne MOHATHIHBIM ammapaTtoM Kypca (U3HKH: pacro3HaBaHHUE sBIIE- 14

HMH, BBIYUCICHUE 3HAUCHHS BEIMYMH, MCIIONB30BAaHUE 3aKOHOB M HopMyl
JUIsl aHagn3a SBJICHUH M IIPOLECCOB, NMOHMMAHME HPHMHIMIIOB IEHCTBHSA
TEXHUYECKUX YCTPOHCTB

Meropoornyeckie ymeHus (IpoBeeHne H3MEPEHHUI 1 OIBITOB) 3

PaGora ¢ TeKCTOM (PU3HUYECKOTO COEPIKAHMUS 1

PemeHue pacu€THBIX M KAYECTBEHHBIX 33134 4
Wroro 22

OKcnepuMeHTalIbHOE 3ajaHue 17 nposepsier:

1) ymenue nposodums KoceenHble UsMepeHUs Gu3UUecKux eenuyuH: OTHOCTH
BEIECTBa; CHIBl Apxumena; Kod(dummeHTa TpeHHS CKOIBKCHHS,
HKECTKOCTH TPYXKMUHBI, MOMEHTA CHIBI, JEUCTBYIOIEH Ha phIUar; paboTHI
CHJIBI YNPYTrOCTH MHpPU MHOABEME TIpy3a C MOMOIIBIO MOABUXKHOTO HIH
HEMOJBIKHOTO ONOKa; paboThl CHIBI TPEHHs; ONTHYECKOH CHIIBI

© 2026 DenepanpHas ciyxba 1o Hag30py B cepe 00pa3oBaHUs U HAYKH

9. IIpoaO/IZKUTEILHOCTB IK3aMeHa
J71s1 BBIIOTHEHIST DK3aMEHAITMOHHOM paboThI mpenocTtapisercs 180 MUHYT.

10. JTono1HUTeE/ILHbIE MATEPUAJILI M 000PY10BAHUE

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

YdacTHHKaM 2K3aMeHa pPa3pelaeTcsl MOJNb30BaThCsl HEMPOrpaMMHUPYEMbIM
KaJbKYyJBITOPOM (Ui KaXIOr0 Y4YEHHKAa) C BO3MOXHOCTBIO BBIYHCICHUS
TPUrOHOMETpUYeCKUX (yHKIMI (cos, sin, tg) W nuHeHKoi. i BBIONHEHUS
JKCIIEPUMEHTAIBHBIX 3aJaHHid HCIIOJIL3YIOTCS HAOOpbl 00OpynoBaHUs (MOJTHBIN
nepedeHb MaTepHajIoB U 000pyHoBaHus pUBenEH B [IpuioxkeHnu 2).

11. CucreMa OleHUBAHMS BbINOJIHEHHUS OTAEJbHBIX 3aJaHUH
M IK3aMeHAIMOHHOIi padoThI B L[eJIOM

IIpaBuiibHOE BBHINOJHEHHE Kaxaoro w3 3anaHuil 3, 5-11, 15 ouenuBaercs
1 GannoM. 3amaHue CUMTAETCS BBHIMOJHEHHBIM BEPHO, €CJIM OTBET 3alucaH B TOM

© 2026 DenepanpHas ciyx0a 1o Haa30py B chepe 00pa3oBaHUsI U HAYKH




Crenuduxanus KUM OI'3 2026 r. OU3UKA, 9 knacc. 9/23

(dopme, KoTopast yka3zaHa B WHCTPYKUHUH O BBIOJHEHHUIO 33aJaHUs, U TOJHOCTHIO
COBIIQIaeT C 3TAIOHOM OTBETA.

IIpaBuiIbHOE BBINTOJIHEHHE KAXI0T0 U3 3ananuii 1, 2, 4, 12, 13 ouenuBaercs
2 Gamnamu. 3aaHUe CUNUTAETCS BHIMOJHEHHBIM BEPHO, €CIIM OTBET 3allMCaH B TOM
(dopme, KoTopast yka3zaHa B WHCTPYKUHH IO BBITIOJHEHHUIO 3aJaHUs, U TOJHOCTHIO
COBIIA/IaCT C STAJIOHOM OTBETAa: KK/l CHMBOJ B OTBETEC CTOMT Ha CBOEM MecCTe,
JIMIIIHUE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBmsiercss 1 Oami, eciau Ha 000
OJTHOHM TIO3UIMK OTBETA 3alMCaH He TOT CUMBOJ, KOTOPBII MPEICTaBIeH B dTaJOHE
oTBeTa. Bo Beex mpyrux ciydasx BeicTaBisiercs: 0 6ayuios.

IIpaBuiibHOE BBHIMOJIHEHHWE Kaxaoro w3 3anaHuit 14 m 16 oueHuBaercs
2 Gannamu. 3alaHUE CYMTACTCS BBHIIIOJHEHHBIM BEPHO, €CIIM OTBET 3alKUCaH B: TOH
(dopme, KoTopas yKa3aHa B HHCTPYKIHH IO BBIMOJHEHHIO 3aJaHUS, KaKIbIH
CHUMBOJI TIPHCYTCTBYET B OTBETE, B OTBETEC OTCYTCTBYIOT JIMIIHUE CHUMBOJIBIL.
IMTopsinok 3amucu CUMBOJIOB B OTBETE 3HaueHMs He umeeT. BricraBiseres 1 Oam,
€CII TOJIBKO OJIMH M3 CHMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ITAIOHY
WIN TOJBKO OJWH CHUMBOJI OTCYTCTBYET; BO BCEX NPYTHX CIIydasX BBICTABISIETCS
0 6amoB.

Ecnu xonmmuecTBO CUMBOJIOB B OTBeTE 0OJibliIe TpeOyeMOro, BBHICTABISIETCS
0 Ga;utoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JIM YKa3aHbl BCe HEOOXOAUMBIE
CHUMBOJTBL.

BeinonHeHne 3aqaHuii ¢ pa3BEPHYTHIM OTBETOM 17-22 OlCHUBAETCS TBYMS
9KCHEepTaMu € Yy4YETOM TIPABHIBHOCTH M IIOJHOTHI OTBeTa. MaKCHMalbHBIN
HNEepPBUYHBINA Oall 3a BBIIOIHEHHUE 3aJaHMI ¢ pa3BEPHYTHIM OTBETOM 18 m 19
cocraBisieT 2 0Oaiuia, 3a BeIIOJHeHHe 3amaHuii 17, 20-22 cocrasiser 3 Oaiia.
K kaxaoMy 3aJaHUIO MPUBOIUTCS. MOMPOOHAS WHCTPYKIHS IS OIKCIESPTOB,
B KOTOPOH YKa3bIBaeTCs, 3a UTO BBICTABISETCS KAKABIA 0alnl — OT HyIA A0
MaKCHMaJIbHOTO. B BapuWaHTe mepen KaKABIM THIIOM 3aJaHdil Tpeaaraercs
WHCTPYKIHS, B KOTOPOI MPHUBEACHBI 00IIUe TPeOOBaHUS K O(OPMIICHUIO OTBETOB.

B coorBerctBum ¢ Ilopsimkom mpoBeneHHUs TOCYIApCTBEHHOM HTOTOBOMU
aTTecTaly MO 00pa30BaTENTbHBIM IPOrPAMMaM OCHOBHOTO 00mIero o0pa3oBaHHs
(mpuka3 Munnpocsemennst Poccun n Pocoopranzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan Munrocrom Poccuu 12.05.2023 Ne 73292)

«72. TIpoBepka K3aMEHAIIMOHHBIX paboT BKIIOYAET B ceOs:

1) . mpoBepKy W OICHHBAaHWE NPEAMETHBIMA KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM 4HCJe YCTHBIX) Ha 3amanus KM B COOTBETCTBHM C KPHUTEPUIMHU
OLIEHMBAHUS MO0 COOTBETCTBYIOLIEMY Yy4eOHOMY IpeAMETY, pa3paboTka KOTOPBIX
OpraHu3yeTcsa Poco6pHa;[3op0M2. <...>

Ilo pe3ynbraTam nepBoil U BTOPOH NPOBEPOK IKCIEPTHI HE3aBUCUMO JPYT OT
JIpyTa BBICTABJISIFOT MEPBUYHBIC OAJITBI 32 KaX bl Pa3BEPHYTHIM OTBET Ha 3aJaHUS
KUM. <...>

B cimydae CymoIecTBEHHOTO pacxXOKAEHHs B  TEPBHYHBIX  Oanniax,
BBICTABJICHHBIX  JIByMsl ~ OKCIIePTaMH,  Ha3HadaeTcs  TPEThs  MpPOBEpKa.
CylecTBEHHOE PacXOoXIEHHE B MEPBUYHBIX OajyaX OIpPEIETIeHO B KPUTEPHUAX

2 Yacte 14 cratbn 59 depepansHoro 3akoHa or 29.12.2012 Ne273-®3 «OG oOpasosanun B Poccuiickoit
Deneparmny.
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OLIEHMBAHUS MO COOTBETCTBYIOIIEMY Y4eOHOMY MpeAMETY, pa3paboTKa KOTOPBIX
opranu3syetcs PocoGpHag30poM.

Tpetuil »KcmepT Ha3HAuaeTcs II0 COIVIACOBAHHUIO C IpejacenaTeneM
NPEeIMETHOH KOMHCCHMM U3 4YHCIa OKCIEpTOB, paHee He MPOBEPSBLIMX
9K3aMEHAIIOHHYIO paboTy.

TperbeMy 3KCHepTy IMpemocTaBisieTcss HH(OpMaIys o0 MepBUYHBIX Oaiiax,
BBICTaBJICHHBIX SKCIIEPTaMH, paHee MPOBEPSABIINMH IK3aMEHALMOHHYIO paboTy».

CymecTBeHHBIMH CUUTAIOTCS CIIEAYIOMINE PACXOXKICHHUS.

1. Pacxoxxpenne Mexnmy OaiiaMu, BHICTABICHHBIMH JBYMS SKCIIEPTaMH 3a
BBITNIOJIHEHHE JII000r0 u3 3ananuil 17-22, B 2 unu Gonee Oaiuta. B atom ciydae
TPETHH JKCIEpT NMpOoBepseT TOJBKO T€ OTBEThl Ha 3aJaHus, KOTOpBIE BBI3BAIU
CTOJIb CYIIECTBEHHOE PacXOXKICHHE.

2. PacxoxieHne B pe3yibTaTax OLCHUBAHHUS JIBYMS SKCIIEpTaMU OTBEeTa Ha
OIHO W3 3ajaHui 17-22 3akimodaeTcs B TOM, YTO OJMH 3KCIEPT yKasal Ha
OTCYTCTBHE OTBETa Ha 3aJaHue B dK3aMEHALMOHHOH paboTe, a Apyroil skcmept
BBICTABHJI 32 BHINTOJHEHHE 3TOTO 3aJaHus HeHyJeBoH 6amn. B aToM cimywae Tpermit
9KCIICPT MTPOBEPSET TOJIBKO OTBETHI HA 3aJJaHUs, KOTOPEIC OBUIH OLICHEHBI CO CTONb
CYLIECTBEHHBIM PACXOKACHUEM.

3. Curyamuu, B KOTOPHIX OJWH 3KCHOEPT yKa3zal HAa OTCYTCTBHE OTBETa
B OJK3aMEHAIMOHHOH paboTe, a BTOPOH HKCHEPT BBICTABHJI HYyJEBOH Oamin 3a
BBINIOJIHCHUE OJTOTO 3aJaHMs, HE SBISFOTCS | CHTYalUsIMH CYIIECTBEHHOTO
PacX0oXIeHHS B OLICHUBAHHU.

MakcuManbHBIH TEepBUYHBIM Oali 32 BEHINOTHEHHWE SK3aMEHAIlMOHHOU
pabotsr — 39.

Ha ocHOBe 6asuioB, BBICTABICHHBIX 3a BBHIIIOJHCHUE BCEX 3aJaHUI PabOTEI,
MOJICYUTHIBAETCSI CyMMapHBIA IEPBUYHBIN 0al, KOTOPBI MEPEBOJUTCS B OTMETKY
MO MATHOATUTFHOH IIKAJIE.

12. YcaoBust npoBeaeHusi padothl (Tpe0OBaHUS K CIIENHAJIHCTAM)

Ok3aMeH NpoBoAnTes B KaOmHeTax (u3uku. I[Ipn HEOOXOAMMOCTH MOXKHO
HCIIONB30BATh APYTHe KaOMHETHI, OTBEYAIOIe TPeOOBaHMAM 0E30MacHOro Tpynaa
IIPY BBIIOIHEHUH 3KCIIEPUMEHTANBHBIX 3aJaHUH 9K3aMEHAIIMOHHOM paboThI.

Ha ok3ameHe B KaxIoil ayJUTOPHM MNPUCYTCTBYET  CIIELHAIUCT
10 TIPOBEICHMIO MHCTPYKTaXXa M 00ECHEYEeHHIO TabOpaTOPHEIX PabOT, KOTOPHIH
HPOBOJHUT Tepe]] 3K3aMCHOM HHCTPYKTaX IO TEXHUKE OC30MacHOCTH ¥ CICIHUT
3a coOMIOZCHUEM TpaBUil 0€30MacHOTO TpyJa BO BpeMsi pabOThl IK3aMEHYEMBbIX
¢ nabopaTopHbIM oOOOpymoBaHWEeM. [IpuMepHass WHCTPYKUHMS IO TEXHUKE
6e3omacHocTr puBeneHa B [Ipumoxennn 3.

KoMmrutekTel ~ mabopaTtopHOro  0oOOpyZOBaHHMs  JUIi  BBIOJHCHHS
JKCIIEPUMEHTAIBHOTO 3ajnaHus (3amanue 17) dopmupyroTcs 3abiaroBpeMeHHO,
0 TIPOBEACHUs O5K3ameHa. J[msg TMOATOTOBKM JabOpaToOpHOTO 00OPYHOBAHUS
B ITyHKTHl MPOBEACHHSA 3a OAWH-ABAa THA IO 9K3aMEHa COOOMIAIOTCS HOMepa
KOMIIJIEKTOB O0OpYZOBaHUS, KOTOpble OyAyT MHCIONb30BaThCs Ha HK3aMEHE.
Kpurepun mnpoBepku BBINOJIHEHHS OJKCIEPUMEHTANBHOIO 3aJaHus TpeOyroT
UCIIONB30BaHMA B pamkax OI'D  cTaHTapTH3UPOBAHHOTO  J1AOOPATOPHOTO
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obopynoBanus. [lepeyeHb KOMIUIEKTOB OOOpYIOBaHHS JUI  BBITOJHEHUS
SKCIIEPUMEHTANBHBIX 3aJaHWH COCTaBJIICH Ha OCHOBE THIIOBBIX HAaOOPOB JUIS
(poHTaNBHEIX paboT mo ¢usnke. CocraB 3THX HAOOPOB/KOMILIEKTOB OTBEYAET
TpeOOBaHMSIM  HAaA&KHOCTY UM TpPeOOBaHMAM K KOHCTPYHPOBaHHUIO
SKCTIEPUMEHTANBHBIX 3aJaHui OaHKa SKk3aMeHanMoHHBIX 3amanmii OI'D. Homepa
U ONHCaHWEe OOOpYHOBaHWS, BXOJAIIETO B  KOMIUICKTBI, IPHUBEICHBI
B [Ipunoxxenuu 2.

[Ipu oTcyTCTBHM B MyHKTax MPOBENEHMS dK3aMeHa KakKuX-TH00 mprHOOpoB
U MaTepHajoB 00OPyJOBaHHUE MOXKET OBITh 3aMEHEHO HA aHAJIOTHYHOE C APYTUMH
XapakTepHUCTHKaMH. B memsx oOecriedeHnsT OOBEKTHBHOTO — OIICHHBAHHS
BBINIOJTHEHUS SKCIIEPUMEHTAJIBHOrO 3a/1aHus ydacTHUKaMu OI'D B ciryyae 3aMeHbI
o0OpyZoBaHMs Ha aHAJOTHYHOE C JAPYTHMMH XapaKTEPUCTHKAMH HEOOXOIMMO
JIOBECTH JI0 CBEJCHHUS SKCIIEPTOB MPEIMETHOH KOMHCCHH,  OCYIIECTBIIOMINX
IPOBEPKY  BLIIOJHEHHMS  3aJaHUi, OIHCAHUE  XapaKTEePUCTUK =~ peaJbHO
UCIIOJIB3YEMOT0 Ha dK3aMeHe 000pyA0BaHuUsI.

13. U3menenns B KUM 2026 roaa no cpaBuenuio ¢ 2025 rogom
W3menenus ctpyktypsl u conepxkanust KUM o1cyTcTBYIOT.
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Ilpunoowcenue 1

O600ménnbii miaan Bapuanta KUM OI'D 2026 rona no ®PU3NUKE

Yposnu crnoscnocmu 3a0anuii: b — 6azoswiil, 11 — nogviuennulii, B — vicoxuil.

Ne TpeboBaHus K TPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS Konsr Komsr YpoBeHb Makcu- [Tpumepnoe
3a/1aHUS OCHOBHOI1 00pa3oBaTeIbHON TPOrPaMMBI MIPOBEPSIEMBIX |  ITPOBEPSIEMBIX CJII0’)KHOCTH MaJIbHBIN BpeMs
JJIEMEHTOB TpeOoBaHUI NIEPBUYHBIM | BBIOJIHEHUS
coaepkaHus | K IPEIAMETHBIM Oan 3a/1aHUS
pe3yJibTaTam 3a 3aJIaHue (MuH.)

Hcnonvzosanue nonamuiinozo annapama Kypca puzuxu

1 [IpuBoNTE TPpUMEpHI SIBICHUH, NpHOOPOB, (GU3M- 14 3,4 b 2 2
YEeCKUX BEJIMUMH M €IMHUI] UX n3MepeHus. [IpaBuiibHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIOIb3yEeMbIX BEJH-
YHH, UX 0003HAYEeHHUs U €IMHUILIBI H3MEPEHUs

2 PaznuyaTe sIBJIE€HUS M 3aKOHOMEPHOCTH, JIEXKAIUE B OC- 1-4 4,9 b 2 2
HOBE MPUHIUNA JEHCTBUS MAIllUH, TPUOOPOB U TEXHU-
YECKHX YCTPOUMCTB. Brimensars mpuOopsl st u3Mepe-
HUsl GU3HYECKUX BEIUIUH

3 Pacmo3naBaTe mposiBIEHHE W3Y4YEHHBIX . (DU3HIECKUX 14 2 b 1 2
SBJICHUM, BBIJIENAS WX CYIIECTBEHHbIE = CBOWCTBA/
IPU3HAKU

4 OnucelBaTh CBOWCTBA SIBJIEHUS HO"€L0 XapaKTEpHBbIM 14 2 b 2 10

IMpU3HAKaM W Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOC (pI/I3I/I‘-ICCKOC sBlIeHHE. PaziandaTh JJIs1 JaHHOT'O
SIBIICHHSI OCHOBHEIC CBOMCTBA HJIH YCJIOoBUA €r0o IIpo-
TCKaHUA

5 OOBSACHATh OCOOCHHOCTH TIPOTEKAHUS (HUINIECKUX 14 7 b 1 6
SIBIICHUH, MCTOIB30BaTh (PU3NYCCKUE BEIMYMHBI U 3a-
KOHBI JUIST O0OBSICHEHUS
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No
3aJIaHAS

TpeboBaHus K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHS
OCHOBHOHM 00pa3oBaTeIbHON MPOrpaMMBbI

Kozl
MIPOBEPSIEMBIX
2JIEMEHTOB
coJiepKaHus

Kongsr
MIPOBEPSEMBIX
TpeOoBaHU
K MIPEIMETHBIM
pe3yJibTaTamMm

YpoBeHb
CII0KHOCTH

Makcu-
MaJILHBIN
MEePBUYHBII
Oamr
3a 3aJaHue

[Tpumepnoe
BpeMs
BBITIOJTHEHUS
3a/laHus
(MuH.)

XapaKTepI/ISOBaTB CBOMCTBa TEJI M (bHSH‘IeCKI/IC SABJIC-
HUSA, UCIIOJIb3YyS (I)HSI/I‘IGCKI/IC BCJIIMYMHBI U 3aKOHBI, BBI-
YUCIATh 3HAUCHUC BCIWMYMUHBI IIPH AHAJINU3C SIBJICHHI
C UCIIOJIb30BaAaHUEM (1)I/I3I/I‘ICCKI/IX MO)ICJ'IﬂI:I, 3aKOHOB

u hopmyn

3,4,6

1

4

XapakTepu30BaTh CBOMCTBA Tel U (hU3UYECKHE SIBIIE-
HUS, HUCIONIB3Ysl (DU3MUECKHE BEIMYMHBI U 3aKOHBI,
BBIUHCIIATh 3HAUCHNUE BEJIMUYUHBI ITPU aHAINU3E SIBJICHUN
C MCIIOJIb30BaHMEM (U3NYECKUX MOJENeH, 3aKOHOB

u hopmyn

3,4,6

XapaKTepI/ISOBaTB CBOMCTBa TeJI M (bHSH‘IeCKI/IC SABJIC-
HUS, HCIIOJIb3YyAd (I)I/IBI/ILICCKI/IC BCIIMYHUHBI MW 3aKOHBEI,
BBIYUCIIATh 3HAYCHUC BCIIWYMHBI ITPU aHAJIU3EC SIBIICHHI
C HUCITIOJIb30BAHUCM (I)I/ISI/I‘ICCKI/IX MO,Z[CJ'ICI‘/‘I, 3aKOHOB

u Gopmy

3,4,6

XapakTepu3oBaTh CBOMCTBa Tesl M (PU3MUECKHE SIBIIE-
HUS, UCMONb3Yys (U3NUECKUE BEIMYMHBI M. 3aKOHBI,
BBIYHUCIIATh 3HAYCHUE BEJIMYMHBI IIPU aHATU3E SBICHUMN
C UCHONb30BaHUEM (hu3nueckux Mogesel, 3aKOHOB

u popmyn

3,4,6

10

XapaKTepI/ISOBaTB CBOMCTBa TeII' U (I)I/I3I/I‘{CCKI/IC SABJIC-
HUSA, HCIOJIb3Yyd q)HSquCKI/IC BCINMYMHBI W 3aKOHBI,
BBIYUCIIATh 3HAYCHUC BCIIWMYWHBI IIPU aHATIU3C SIBIICHHI
C HCITIOJIb30BAHUCM (1)I/ISI/I‘ICCKI/IX MOHeHeﬁ, 3aKOHOB

u Gpopmyn

3,4,6

11

XapakTepu3oBaTh CBOMCTBA Tel-U (hU3MUECKHE SBJIE-
HUS, UCNONb3ysd (PU3NUECKHe BEIMUMHBI M 3aKOHBI,
BBIUHCIIATh 3HAUEHNUE BEJIMUMHBI IIPU aHAIMU3E SIBICHUN
C MCIIOJIb30BaHUEM (DU3NYECKUX MOJENEH, 3aKOHOB

u hopmyn

3,4,6
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Crenundukarmuss KUM OI'D 2026 T. OU3UKA, 9 xnacc. 14/23
No TpeboBanus K IPEAMETHBIM PE3yIbTaTaM OCBOCHHS Konpt Konpt YpoBeHb Makcu- [Tpumepnoe
3a/laHus OCHOBHOHM 00pa3oBaTeIbHON MPOrpaMMBbI IIPOBEPSIEMBIX | MPOBEPSIEMBIX CII0KHOCTH MaJIbHBIN BpeMs
AIIEMEHTOB TpeOoBaHuUit MEPBUYHBIN | BBIIOJTHEHUS
CoJiep’KaHusl | K IPEeIMETHBIM Oann 3a/laHus
pe3yapTaTam 3a 3aJ]aHue (MuH.)
12 OnuceiBaTh H3MEHEHMS] (PU3MUYECKHX BEIMYMH MIpU 1,2 3 b 2 5
MpOTeKaHUU (U3UYECKUX SIBICHUN U MPOIIECCOB
13 OnuceiBaTh HM3MEHEHUS] (PUBMUECKUX BEJIMYMH TMPHU 3,4 3 b 2 5
MpOTeKaHNU (U3NYECKUX SIBICHUN U MPOIIECCOB
14 OnuceiBaTh CBOMCTBA Tel, (PU3NUECKUE SBJICHUS U TPO- 14 3 I1 2 5
LIECCHI, UCTIONB3YS (PU3MUEcKHe BEIMYMHBI, (PU3NUecKue
3aKOHBI U IPUHLMUIIBI (aHATIU3 TpapHUKOB, TAOIHI H CXEM)
Memoodonozuueckue ymenus
15 [TpoBoauTh mpsiMble HU3MEPEHUs (U3NYECKUX BETUUHH 1-3 5 b 1 2
C HCHOJb30BAaHUEM HM3MEPUTEIBHBIX MPUOOPOB, Mpa-
BUJILHO COCTaBJISATh CXEMbl BKIIOYEHHs TPHOOpa B IKC-
NEPUMEHTAJIHYIO YCTaHOBKY, IPOBOJAUTH CEPUIO U3ME-
peHuit, BBIOMpaTh 000pyI0OBaHKE IO TUIIOTE3€ OTBITA
16 AHanu3upoBaTh OTJENbHBIE 3Tallbl IPOBENEHUS HUC- 14 5 IT 2 5
CJIeIOBaHUSI Ha OCHOBE €r0 OMUCAHUS: JeJaTh BBIBOIbI
HAa OCHOBE OMNHCAHMS HUCCIEIOBaHUS, WHTCPHPETUPO-
BaTh PE3yJIbTaThl HAOJIIOJCHUI U ONIBITOB
17 [TpoBOIUTH KOCBEHHBIE W3MEPEHUs - (hHU3NIECKHX Be- 1,3 5 B 3 30
JMYMH, UCCIIE0BAHUE 3aBUCUMOCTEH MEXKIYy BEINYH-
HaMHU (9KCIIEPUMEHTAJIbHOE 3aJaHUE Ha peaJbHOM
000pyT0BaHUN)
Paboma c mekcmamu puzuueckozo cooeprcanus
18 [TpumensTh MHPOPMAIUIO K3 TEKCTa NpPU pEIICHUU 14 11 I1 2 15

y4eOHO-TI03HABATEIBHBIX . U
3ama4

y‘Ie6H0-HpaKTI/I‘-ICCKI/IX
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Crenundukarmuss KUM OI'D 2026 T.

DPU3UKA, 9 kiacc.

15/23

Pewenue 3a0au

19 OOBsICHITH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TEJ 1-3 7,10 I1 2 12

20 Pemate pacuéTHbple 3a/1auu, UCTIONB3YsI 3aKOHBI B (Qop- 1-3 8 IT 3 15
MYJIBI, CBSI3bIBAONTNE (DU3UYESCKHE BETMYMHBI

21 Pemate pacuérHble 3a1a4M, UCIONB3YS 3aKOHBI U (op- 1-3 8 B 3 20
MYJIBI, CBSI3bIBAONTIE (DU3MICCKHE BETMUMHBI

22 Pemate pacuérHble 3a7auu, UCHOJB3Ys 3aKOHBI U (op- 1-3 8 B 3 20
MYJIbl, CBS3bIBaONINE (PU3NYECKUE BETUYUHBI (KOMOU-
HUpPOBaHHAs 33/1a4a)

Bceero 3aganuii — 22; 13 HUX

IO TUITY: C KPaTKUM OTBETOM — 16; ¢ pa3BEPHYTHIM OTBETOM — 6;
1o ypoBHIO cioxHocTu: b —14; [1-5; B — 3.

MaxkcuManbHBIA IEPBUYHBIN Oait 3a padoty — 39.

O6miee Bpems BeinoJHEeHUs pa0boThl — 3 yaca (180 MmunyT).
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OU3UKA, 9 knacc. 16/23
Ipunoscenue 2

Crnenuduxanus KUM OI'3 2026 r.

IlepeyeHb KOMIIEKTOB 000pPY/I0BaHUS

[lepeyeHb KOMIUIEKTOB OOOPYIOBaHHUS JUISA BBITIONHEHHS SKCICPHUMEHTATEHOTO
3a/IaHUsI COCTABJICH Ha OCHOBE THITOBBIX HA0OPOB I (PPOHTAIBHBIX PadoT MO (hH3HKE.

OCO0CHHOCTh KOMILICKTOB COCTOMT B TOM, YTO OJHMH KOMIUIEKT TpeIHA3HAYCH
JUTSL BBITTOJTHEHUS 1IEJI0N CepHH dKCTIIEPUMEHTANBHBIX 3aMaHuid. [loaToMy IJsl OMHOTO
KOHKPETHOTO 33JlaHUsl KOMIUIEKTHI H30BITOYHBI TO CPABHEHHIO C HOMEHKIATYpPOM
000pynoBaHMs, HEOOXOIUMOTO ISl €TO BBITOTHEHUSL.

3aganust 17 gna KM OI'D 2026 . paspabarhiBaroTcsi TOJABKO Ha 0Oase
KoMIUIeKTOB obopymoBanust Ne 1, Ne 2, Ne 3, Ne 4 u Ne 6. (3amanust ¢ UCTIOIB30BaHUEM
koMmIuiekToB Ne 5 u Ne 7 Oynyt BBomuThes B KM OI'D B mocneayroiiye rojsl.)

Buumanue! B wmatepuanax s 3KCHEPTOB MPUMEPHI BO3MOXKHBIX “OTBETOB
Ha DKCIEPUMEHTAJbHbIE 3aJaHHsl NPHUBEACHBI B COOTBETCTBUH C PEKOMEHIYEMBIMU
XapakTepUCTHKaMU 00OpyIOBaHUs, YKa3aHHBIMH B ONHMCAHUU  KOMIUIEKTOB. Ilpu
UCIIOJIb30BAHUM  DJIEMEHTOB  OOOpYHOBaHUS €  JIPYIHMH.  XapaKTEepPUCTHKAMHU
HEOOXOMMO BHECTH COOTBETCTBYIONIHE MU3MCHEHHS B TEPCUCHb KOMIUICKTOB MEpes
MPOBEICHHEM JK3aMEHa U JIOBECTH HWH(OPMAIMIO < 0. BHECEHHBIX HM3MEHCHUIX
JI0 CBEJICHHUS IKCIICPTOB, MPOBEPSIONINX 33JJAHUS C. Pa3BEPHYTHIM OTBETOM.

Kommiaekt Ne 1
()]

3JIEMEHTHBI 060pyz(osan us PEKOMEHAYEMbIC XapPaAKTCPUCTHKH

® BEChI AICKTPOHHBIC rpenen n3Mepenus He menee 200 v

® 3MEPHUTENbHBIN IIIIHH]IP mpenen uamepenust 250 v (C = 2 mur)

(MeH3ypka)

® CTakaH MIpO3pavHble CTEHKH, BHICOTA HE MEHEE
120 MM, nuameTp He MeHee 50 MM

JuHamomeTp Ne | npenen usmepenus | H (C= 0,02 H)

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

TIOBapC€HHAas COJIb, ITaJlodKa
JJId TICpEMEIINBaHUSA

HWIMHIP CTalbHOW; 06o3Haunte Ne 1 | V= (25,01 0,3) oM, m = (195£2)r

LMJIHH]D -ATFOMHAHUEBBIA; V=(250%07) cm’, m=(70+2)r
0003HaunTh No 2

V=(56,0+1.8)cm’, m=(66+2)r,
HMMEET LKAy BAOJb 00pa3yrolei ¢ eHoH
nenenus 1 MM, mmnHa He MeHee 80 MM

® [UIACTUKOBBIN ITVUIIMHIID;
0003Ha4nTH No 3

® IWIMHJP aTIOMUHHUEBBIH; V=340%07) cm’, m=(95+2)r

0003Ha9nTL No 4

® HHUTH

(1) PexomeHtyeMble XapaKTEPUCTHKU BIIEMEHTOB 00OpynoBaHHMs KoMmiuiekta Noe 1 IOIDKHBI
obecrieunBaTh BHIIOIHEHHE CIIEIYIOIINX OIBITOB:

— M3MEpeHHEe CpelHeH IUIOTHOCTH BemiecTBa (MWIMHAPBHL Ne 1-4), apXuMeIOBOH CHIIBI
(mmaHAps! Ne 2—-4);

— MHCCJIEIOBAaHHME 3aBHCHMOCTU apXHUMENOBOW CHIIBI OT 00bEMa MOrpyXEHHOH dYacTH Tena
(mmuaap Ne 3) ¥ OT IIIOTHOCTH IKMIKOCTH, HE3aBHCHMOCTH BBITAIKUBAOUICH CHITBI
oT Macchl Tena (THHApS Ne 1 u 2).

© 2026 DenepanbHast ciryx0a 1o Hag30py B cdhepe 00pa3oBaHUs U HAYKU
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Kommiaexkt Ne 2

3J1eMeHThbI 000py10BaAHUS

pPEeKOMEHAYyeMbIE xapaKTepncTuKn(Z)

® IITAaTUB J1a0OpATOPHBII
C JIepKATEISIMH

e nuHaMoMeTp 1

npenen n3mepenns 1 H (C = 0,02 H)

® TMHAMOMETp 2

npenen u3mepenns S H (C= 0,1 H)

e npyXuHa | Ha IUIAHIIEeTe
C MWJUIMMETPOBOM HIKaJION

wéEctkocth (50 =2) H/m

e Ipy’KUHA 2 Ha IUIAHIIETE
C MMJUIMMETPOBOM HIKaJION

xéctrocTh (10 + 2) H/m

e Tpu rpy3a, 0603HaunuTh Ne 1, Ne 2
nNe3

maccoid 1o (100 £ 2) r kax b1

e HaOOpHEIH Tpy3 WM Habop
rpy30B, 0603HauuTh Ne 4, Ne 5
uNe 6

HAOOPHBIH I'Py3, TO3BOJIIONINN
yCTaHaBIMBATh MACCy IPY30B:

No 4 maccoii (60 = 1) r, Ne 5 maccoi

(70 £ 1) r 1 Ne-6 maccott (80 + 1) T wu Habop
OTJICITLHBIX IPY30B

® JMHEWKa U TPAaHCIOPTUD

mHa 300 MM, ¢ MIJITTIMETPOBBIMHU
JIEJIEHASIMA

® OpyCOK IEpEeBSHHBIN C KPIOUKOM

Macca opyckam = (50+5) T

® HampapIAIONIAs JUTMHON HE MEHee
500 MM (TIOBEPXHOCTB «A»)

K03 PUIIUEHT TPEHUSI IEPEBIHHOTO OpyCcKa
110 HanpasJsitomieit 0,2

e ruOKas MmoJyioca JJIHHON He MeHee
500 MM (moBepxHOCTH «bY),
KOTOpast KpErmUTCs
HA HAMPABJISIOILY O

K03(HUIUEHT TPEHUS JepeBIHHOrO Opycka
1o monoce 0,6

® 3AXKHUM KaHI_ICJ'IHpCKI/Iﬁ

oOecreunBaeT KpersieHHe TiOKOM MoJiochl
Ha HaIMPaBJIIOIIEH

(2) PexomenayeMble XapaKTEPUCTHKH DJIEMEHTOB O0OpyIOBaHHS KOMIUIEKTa No2 OJDKHBI
00ecIeYnBAaTh BHITOIHEHHE CIICAYIOIIHX OIBITOB:
— U3MEpEHHE JKECTKOCTH MPYXKHUHBI, KOI(POHUIMEHTa TPEHHS CKOJbXKEHHS, DPaOOTBI CHIIBI

TPEHHsl, CUITBI yIPYTOCTH;

— HCCIIeI0BaHNE 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JABJICHUS U OT
poZa IOBEPXHOCTH; CHJIBI YIPYTOCTH, BOSHHUKAIOIIEH B IPYKHHE, OT CTENCHU JedopManuu

TIPYKHHBL.

© 2026 dDenepanbHast ciyx0a 1o Hag30py B cdhepe 00pa3oBaHus U HAYKU




Crnenuduxanus KUM OI'3 2026 r.

OU3HUKA, 9 knacc. 18/23

Crenuduxanus KUM OI'3 2026 r.

OU3HUKA, 9 knace. 19/23

Kommuiekr Ne 3

Kommiaekr Ne 4

3JIEMEHTBI o60pyu03amm

3
PEeKOMEeHaYEeMbIE XapaKTepl/lCTl/IKl/l( )

3J1eMeHThbI 000Py10BaAHUS

PE€KOMEHAYEMBIC Xap aKTepPlCTI/lKH(4)

® JCTOYHHUK ITHUTAHUSA
IIOCTOAHHOI'O TOKa

BBINPSIMUTENb C BXOAHBIM HampsbkeHueMm 36+42 B
WM GaTapeitHbIi 010K, TO3BOJISIOIIAN
CTYIIEHYAaTO MEHSTH BEIXOJHOE HAIPSDKCHHUE
or1,5Bno7,5B

HUCTOYHUK IIUTaHUSA IIOCTOAHHOI'O
TOKa

BBINIPSIMATENH C BXOIHBIM HANPSHKCHACM
36+42 B wu GatapeiHbIi OJI0K,
TO3BOJISIOMINI CTYyIIEHYaTO MEHSThH BEIXOTHOE
Hanpspkenue oT 1,5 B 1o 7,5 B

® BOJIBTMETP IBYXIIPEAECIIbHBII

npenen uamepenus 3 B, C=0,1 B;
nipenen u3mepenns 6 B, C=0,2 B

cobuparomas nuH3a 1

¢doxycnoe paccrosiaue F; = (100 £ 10) Mm

coOuparomast JuH3a 2

(dokycHoe paccrosiHHe F> = (50 + 5) MM

® aMIIEpMETp ABYXIIPEAEIbHBIN

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

pacceuBaronias JnH3a 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

e pe3uctop, 0003HaUUTH R3

conporusnenue (8,2 = 0,8) Om

JHEeWKa JuHa 300 MM, ¢ MUJJTUMETPOBBIMU
JEIEHUAMU

9KpaH

HaIpPaBIAONIast onryyeckas ckambs He MeHee 700 MM

e HabOp MPOBOJIOYHBIX
pesuctopos plS

PE3UCTOPHI 00ECTIEYNBAIOT TIPOBEICHUE
WCCIICIOBAHUS 3aBUCUMOCTH COHPOTUBIICHHS
OT JUIHHBI, TUIOIIATH ONEPEYHOTO CCUCHHUS
U YJICIIBHOTO COTMPOTHBIICHHUS IPOBOIHHMKA

ACPIKaTCJIb OKpaHa
C BIIPECCOBAHHbIMN MarHuTamMmu

YCTaHaBJIMBACTCA Ha ONITUYCCKYIO CKaMbIO

® JIaMITIOYKa

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

OCBETHUTEIND 1

YCTaHaBJINBACTCA Ha OIITUYCCKYIO CKaAMbIO
1 o0ecIieyuBaeT OTIBITHI C JTUH3AMU

® TepEeMEHHBIN Pe3UCTOP
(peocTar)

conpotusieHue 10 Om

OCBETHUTEIND 2

YKJIaJIBIBAETCS Ha CTOT M o0ecIiednBaeT
BO3MOYKHOCTb MOTYYCHUsI Y3KOTO Iy4Ka
JUTSL OTIBITA C MOYLIFIAHIPOM

® COCIMHUTEIbHBIC TIPOBO/IA,
10 1.

HONYIMITHHAD

nmuametp (50 £ 5) MM, okazareinb
TpeIoMIICHUSI TpUMeEpHO 1,5

® KIHY

IUTAaHLIET Ha MJIOTHOM JIKCTE
C KPYT'OBBIM TPaHCIOPTHUPOM

Ha TUTaHIeTe 0003HaYeHO MECTO
JULSE TOJTY IMITMHIpa

(3) PexomeHyeMble XapaKTEPUCTHKHU. -3JICMEHTOB 00OpyHoBaHHs KoMiuiekta No 3  IOIDKHBI

obecreynBaTh BHIIOJHEHHE CIIEIYIOIIHMX ONBITOB:

H3MEPEHHE DIIEKTPUYECKOTO. COMPOTHBIIEHHSI PE3UCTOPA, MOIIHOCTH SJIEKTPUYECKOrO TOKA,
PaboThI 3IEKTPUYECKOTO TOKA;

UCCIIEZIOBAaHUE 3aBHCHUMOCTH CHJIBl TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE (PE3UCTOPBI,
JIaMITI0YKa), OT HANPSUKSHHS HA KOHIAX IIPOBOAHMKA, 3aBUCUMOCTH CONPOTHBIICHUS OT JUTHHBI
NPOBOJHUKA, IO ETO TIONEPEYHOTO CEYEHHS U YAEIBHOIO COPOTHUBIICHNS;

IIPOBEPKA IPaBMIA JUI JJIEKTPUYECKOIO HAINPSKEHHUS IPH IOCIEJOBATENEHOM COEAMHEHUN
NIPOBOJHUKOB; ITPaBMJIa JUIA CHJIBI DJIEKTPUYECKOrO TOKA NPH NapajuIeIbHOM COEIMHEHHH
HPOBOJHUKOB (PE3UCTOPHI U TAMIIOUKA).

© 2026 DenepanbHast ciryx0a 1o Hag30py B cdhepe 00pa3oBaHUs U HAYKU

(4) PexomennyeMble XapaKTEpPHCTHKH DJIEMEHTOB 00OpyIoBaHHMs KOMIUIEKTa No 4 TOJDKHBI
o0ecrieYnBaTh BHIIOIHEHHE CIIGYIOIIHX OIBITOB:

— M3MepeHHe ONTHYECKOH CHJIbI coOuparomieil JuH3bI, (OKYCHOTO PacCTOSHHS COOHMparomeit
JHH3BL (0. CBOMCTBY PABEHCTBAa pa3MEpOB MpeAMETa U H300paKeHHs, KOraa MpeaMer
pacronoeH B IBOMHOM (OKyce), oKa3aTess IPeJIOMIICHHUS CTEeKIIa;

— HCCIGHOBaHHE CBOMCTBA M300pa)KEHHUS, IOIYYEHHOTO C IOMOIIBIO COOMpAIOIIeH JIMH3bI,
HU3MCHCHUS (I)OKyCHOFO pacCcTosAHM ABYX CJIOXKEHHBIX JIMH3; 3aBUCUMOCTH yIJia IPEIIOMIICHUS
OT yrJia MafCHusI Ha IPaHHUIIC BO3/LYX — CTEKJIIO.
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Kommiaekr Ne 5

Crenuduxanus KUM OI'3 2026 r.

OU3HUKA, 9 knace. 21/23

3J1eMeHThI 000py10BAHUS

PEKOMEHAYEMBbIC XaPAKTCPUCTUKH

®)

Kommiaekt Ne 6

® CEeKyHJIOMep JIEKTPOHHBIN
C IaTYMKaMHU

3J1eMeHThbI 000py10BAHUS

PEKOMEHAYEMBbIC XapaKTepHCTI/lKI/I(G)

® HaNpapIAOLIAsl CO MIKAI0H

obecrieynBaeT yCTaHOBKY NaTYHKOB
MOJIOXKEHUSI U YCTAHOBKY IIPYXKHUHBI
MasiTHUKA

® IITaTHB JJAOOPATOPHBII
C JepKaTeNsiMU

® OpYCOK JepeBSHHBIN C ITyCKOBBIM
MarHuToM

Macca Opycka (50 £ 2) r

® phryar ninrHa He MeHee 40 ¢M, TOKeH UMETh He

MeHee 2 TIeTelTb TS OIBEIIMBAHUS TPY30B
Ha KQKIOH M3 CTOPOH OT OCH BPAILCHHUS

® KPCIUICHUE pblyara K ITaTuBy

® TITaTHUB C My(QTOH U CTEPIKHEM IS
KpEIUICHHUS HalpaBJIsIoIIeH
CO IIKaJION

® (JIOK MOJBHKHBIH

® (OJIOK HEIOBUKHBIA

® HHUTbH

® TPaHCIOPTHUP

® TpH Irpy3a

Maccoi 1o (100 £ 2) r kaxablit

® MHAMOMETp

npenen u3mepernust 5 H (C = 0,1 H)

e HUTH 1 M JUIMHA HUTU He MeHee 50 cM, Ucnonb3yeTcs
OuUIApHEIHA TIOABEC
e 4rpy3a Mmaccoit mo (100 + 2) r kaxpIi

® JIMHEIKa

JuinHa 300 MM, C MUJITMMETPOBBIMU
JIeTICHUSIMA

e mpyxuHa |

KECTKOCTh (25 £+ 2) H/m

e qpyxuHa 2

xéctrocts (10 £ 2) H/m

e  MepHasd JeHTa

(5) PexomeHyeMble XapaKTEPUCTHKH SIEMEHTOB™ 00OpyaoBaHMs KoMiuiekta No 5 IOJDKHBI
o0ecrieunBaTh BHIIOJHEHNE CIEIYIOIINX OIBITOB:

— U3MEpEeHHE CpeHEeHl CKOPOCTH JBWKEHHS OpycKka MO HAKIIOHHON IUIOCKOCTH, YCKOPEHHS
Opycka TpH JABWKEHHHM MO HAKIOHHOM IUIOCKOCTH, YacTOTHI M IIepHOAa KoJieOaHMit
MaTeMaTHYECKOr0 MAsfTHUKA, 'MacTOThl M IepHoja KoJeOaHMil MPYXMHHOTO MasiTHHKA
(C DIIEKTPOHHBIM CEKYHAOMEPOM );

— HCCJIEIOBaHKME 3aBUCHMOCTH YCKOPEHHUs OpycKa OT yIjla HakKJIOHA HampaBisoLleii, nepuosaa
(4acTOTBI) KONEOAaHWH . HHTIHOTO MAasTHHKA OT JUIMHBI HUTH, TIIepuoja KojieOaHHi
NPY>KUHHOTO MasiTHHKA OT MAacChl Ipy3a M KECTKOCTH IPY)XUHBI, HE3aBUCHUMOCTH IEPHOAA
KoJIcOaHUH HUTSHOTO MasiTHUKA OT MacChl rpys3a.
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(6) PexomeHIyeMbIe XapaKTEPUCTHKU BJIEMEHTOB 000OpyZOBaHMs KoMiuiekta No 6  JOJDKHBI

00ecIeYnBaTh BBIIOIHEHHE CIIE/IYOIIHX OIBITOB!

H3MepeHHe MOMEHTA CHIIBI, JICHCTBYIONIEH Ha pbluar, paboThl CHIIBI YIPYTOCTH IIPU MOABEME
rpy3a C IOMOIIBIO HEMOIBIDKHOTO OJI0Ka, pabOTHI /CHIIBI yIPYrOCTH MPH MOABEME TIpy3a
C TIOMOII[HIO MTOJIBIIKHOTO OJI0KA;

[IPOBEpKa yCIIOBHUSI PABHOBECHS phIUara.
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Kommiaekt Ne 7

(Y]

3JIEMeHTHI 000PYAOBAHUS peKoMeHIyeMble XapaKTepHCTHKA

KaJIOPUMETP

TEPMOMETP

BECHBI DJICKTPOHHBIC

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

(MeH3ypKa)

LWIMHJID CTAJIbHOW HA HUTH; V=(25,0+0,3) oM, m = (195+£2)r

0003Ha4nTh No 1

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

0003HaYuTH Ne 2

HHUTH 1 M

Obopyoosanue 018 UCNONb308AHUSA
cneyuanucmom no usuxe:

YalfHUK C TEPMOCTAaTOM ycTaHaBnuBaeTcs remnepatypa 70 °C

(0MH Ha ayUTOPHUIO)

TEpMOMETP (OIMH Ha ayTUTOPHIO)

rpad¥H ¢ BOJ0OH KOMHATHOM

TeMIepaTypsl (OWH Ha ayAUTOPHIO)

(7) PexomeHayemble XapakTEPHCTHKU DJIEMEHTOB 000pynoBaHHs KOMIUIeKTa Ne 7 mOMKHBI
obecrieynBaTh BHIIOIHEHHE CIIEAYIOIIHX OIBITOB:

— U3MEpEeHHE YJAENbHON TEeMI0EMKOCTH METaJIMYECKOr0o IMIMHAPA, KOJIMYECTBA TEILIOTHI,
TOJIy4eHHOTr0 (PMKCUPOBAHHOM Maccoit BObl KOMHATHON TEMIIEPATypPhl, B KOTOPYIO OIYIIEH
HarpeTslil IMIMHAP, - KONHWYECTBA: TEIIOTH, OTAAHHOTO HArpeThiM LIIMHAPOM IOCIe
OITyCKaHUs €ro B BOJY KOMHATHOI TEMIIEpaTyphl;

— HCCIe0BaHNE U3MEHEHHUS TEMIIEpaTyphl BOABI IIPH PA3IUYHBIX YCIOBHSAX.
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Crenuduxanus KUM OI'3 2026 r.

10.
11.

12.
13.
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Ipunosicenue 3
HHCTPYKIUSA
1o npaBujiaM 6e30MaCHOCTH TPyAA 1JIsl YYACTHUKOB
NpH NPOBEJEHNH IK3aMeHa B KaduHeTe GU3NKHU

BynsTe BHMMATENBHBI M AWCHUILNTHHHPOBAHHBI, TOYHO BBIIOJHSINTE yKa3aHHSA
OpraHM3aTopa 3K3aMeHa.

He mpuctynailite Kk BBINONHEHUIO pPaboOThl 0€3 paspelieHus OpraHu3aTopa
9K3aMeHa.

Pa3zmemaiite mpuOOpel, MaTepuanbl, o0OpyIOBaHME Ha CBOEM pabodeM MecTe
TaKUM 00pa3oM, YTOOB! HCKIIIOUYNTH UX MaJICHHE WIIH OTPOKH/IGIBAHUE.

Ilepen BbIMONHEHHEM PAaOOTHl BHUMATENbHO H3YydUTE €€ COAEep:KaHHE U TIOPAIOK
BBITIOJTHEHUSL.

IIpu mpoBexeHHUN OIBITOB HE MOITyCKAHTe MpeNeTbHBIX HaTPY30K H3MEPUTENBHBIX
npuboOpoB.

IIpu  cOopke  OKCIEpHMEHTANBHBIX  YCTaHOBOK  HCIHOIb3yiiTe  mpoBoja
(c HaKOHEYHWKAMH W TPEJOXPAHHTCIBHBIMH UEXIAMH) C MPOYHOHN M30IAIUeH
0e3 BHIUMBIX NOBPSKACHHWH. 3ampeniaeIcs IMOJIb30BaThCS  HPOBOJHUKOM
C U3HOLIEHHOHN H30JIsLMEN.

TIpu cOopke AneKTpUUYECKOM LenH n30eranTe mepeceueHusl MpoOBOIOB.

HcTo9HUK TOKa K DJIEKTPUYECKOH MENH MOAKIOYaiTe B IIOCIEIHIOI OYepenb.
CoOpaHHyI0 Ilenb BKJIIOYAaHTE TOJNBKO TIIOCIE€ IPOBEPKH W C pa3perieHUs
OpraHu3aTopa 3K3aMeHa.

He mpousBoguTe mepecOeANHEHNs B IEMSIX [0 OTKIIOUEHHS MCTOYHHKA
AIEKTPOIUTAHHS.

[Tone3yiiTech HHCTPYMEHTAMH C H30JIUPYIOMUMHA PYYKaMH.

ITo oxoHuaHHM pPaOOTHI OTKIIOYUTE MCTOYHHMK OJIEKTPOIMMTAHUS, MOCIE Yero
pazbepuTe HMEKTPUIECKYIO [elb.

He yxomute ¢ pabouero Mecta 6e3 pa3pelIeHns OpraHu3aTopa SK3aMeHa.
OOHapy>KUB HEHCHPABHOCTb B JNEKTPHUYECKUX YCTPONCTBAX, HAXOMAMIMXCS IOJ
HaIpsHKEHUEM, HEMEUIEHHO OTKIIFOUNTE MCTOYHHUK 3JIEKTPOINHUTAHMS M COOOIIUTE
00 3TOM OpraHU3aTOPy SK3aMeHa.
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