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OCHOBHOJ rocy1apcTBeHHBbII K3aMeH
no ®U3UKE

IlosicHeHNs K 1eMOHCTPALIMOHHOMY BapUAHTY
KOHTPOJIbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
OCHOBHOI0 IOCyIapCcTBEeHHOr0 3k3amena 2024 roxa
no PU3UKE

IIpu o3HaKOMJIEHMM C [E€MOHCTpPAaLMOHHBIM BapuaHtoM 2024 r. ciepyer
UMeThb B BHIY, YTO 3aJaHMS, BKIIOUEHHBIC B JIEMOHCTPALMOHHBI BapHaHT,
HE OTpaXkaloT BCEX D3JIEMEHTOB COAEPXKaHHsA, KOTOpble OYyIyT IpOBEPAThCA
¢ mnomompto BapuantoB KHM B 2024 r. IlonHblif mnepedeHb 3JIE€MEHTOB
COIEpKaHMs, KOTOPBIE MOTYT KOHTPOJIMPOBAThCS Ha dk3aMeHe 2024 T., mpuBenéH
B KOIU(UKATOpe NMPOBEPsIEMBIX TPEeOOBaHHI K pe3yiIbTaTaM OCBOCHHS OCHOBHOW
00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHHs W 3JIEMEHTOB
COAEpXKAHUS IS IPOBEACHHSI OCHOBHOTO TOCYIAPCTBEHHOTO AK3aMeHa 110 (u3uke,
pa3MenIéHHOM Ha caiite: www.fipi.ru.

B neMOHCTpPAaUMOHHOM BapHaHTe NpeICTaBJeHbl KOHKpPeTHble IPUMepbI
3ajaHMii, He HCYepNbIBAKOIMEe BCero MHOroo0pas’usi  BO3MOKHBIX
(opmyupoBOK 3agaHMII HA KAXKAO0H MO3ZMIMH BAPHAHTA 3K3aMEHAIMOHHOM
padoThl.

Bce 3apanusi, wucnoab3yeMble Uil COCTABJEHHMS JK3aMEHaLlMOHHBIX
BAPUAHTOB, Pa3MelleHb] B OTKPbLITOM Oanke 3aganuii OI'D na caiire fipi.ru.

HasnaueHue AEMOHCTPAIIMOHHOTO BapHaHTa 3aKJII0YacTCs B TOM, YTOOBI
JIaTh BO3MOXKHOCTh JFOOOMY YYaCTHHKY IK3aMEHa M IMHUPOKOW OOIIECTBEHHOCTH
COCTaBUTh MPEACTABICHHE O CTPYKType Oyayiiedl 3K3aMEHAI[HOHHOW pPabOoThL,
KoymdecTBe W (opme 3amaHuil, 00 ypoBHe uUX cioxHOCTH. [IpuBenéHHBIE
KPUTEPUHU OIICHKH BBIMOJHEHUS 3aJaHuil ¢ pa3BEPHYTHIM OTBETOM, BKITIOUEHHBIE
B 9TOT BapHaHT, [TO3BOJISIT COCTABUTH IMPEACTABJICHHE O TPEOOBAHHUAX K IIOTHOTE
Y TIPaBHJIHLHOCTH 3aMKCH Pa3BEPHYTOTO OTBETA.

OTH CcBeleHUS JAlOT OyaylIMM YYacTHHKAaM JK3aMEHa BO3MOXKHOCTb
BBIPabOTaTh CTPATETHIO MOJATOTOBKH K Cade dk3aMeHa 1o ¢usuke B 2024 r.
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JeMOHCTPALMOHHBIA BaApUAHT
KOHTPOJILHBIX H3MEPUTEILHBIX MATEPHAJIOB
OCHOBHOI'0 IOCy/IapCTBEHHOr0 3k3amMeHna 2024 roga
no ®U3UKE

HNHCcTpyKIIUS MO BLIMOJHEHUIO PA0OThI

Ha BbInosTHEHHE 3K3aMEHAIIMOHHOW paboThl MO (PU3MKE OTBOIUTCS 3 4vaca
(180 MuHYT). DK3aMeHAaMOHHAs PabOTa BKIIIOYAeT B ce0sl 25 3a1aHmid.

OtBethl K 3amanusMm 1, 2, 4, 11-14, 16, 18 u 19 3anuceiBaioTcs B BUIE
nocineaoBaTesbHOCTH Udp. OTBETOM K 3amaHusaM 3 u 15 sBiserca oxHa mudpa,
KOTOpasi COOTBETCTBYET HOMEpY MpPaBUIBHOTO OTBeTa. OTBETH K 3ajaHusM 5—10
3aITUCHIBAIOTCS B BHJIE [EJIOTO YHCTA WM KOHEYHOH JECATUIHOW APOoOU ¢ yUETOM
YKa3aHHBIX B OTBeTe eAuHUIl. OTBET 3alHIINTE B TOJE OTBETA B TEKCTE PabOTHI,
a 3ateM nepeHecute B OmaHk oTBeToB No 1. EauHuUIBI M3MepeHus B OTBETE
YKa3bIBaTh HE HAJIO.

K 3aganusm 17, 20-25 cnemyer nath pas3BEpHYTBI OTBeT. 3ajaHus
BBINIOJIHSIOTCS Ha Ojanke orBeroB Ne 2. 3amumure cHavajga HOMEp 3aJaHusd,
a 3areM oTBeT Ha Hero. OTBeTHI 3amKChIBaiiTe 4€TKO U pa3dopuuBo. 3amanue 17
OKCTIEPUMEHTAJIbHOE, W JUIS €r0 BBIIOJHEHHS HEOOXOAWMO BOCIIOJIB30BATHCS
71a00paTOPHEIM 000PYIOBAHUEM.

Ipu BBIYHCIICHUSX pasperaercs HCIIOJIb30BATh JMHEHKY
1 HEMIPOTPaMMHUPYEMBIi KaJbKYJIATOP.

Bce OnaHKM 3amoiHSIOTCS SPKUMH YEPHBIMEH 4YepHWIaMH. JlomyckaeTcs
HCIOJIb30BaHKE TE€JIEBON W KalTMIIISIPHON PYUKH.

ITpy BBIMOMHEHUH 3aJaHUH MOKHO MOJBH30BAThCS UYEPHOBUKOM. 3amMCH
B YePHOBHKE, a TaK:Ke B TeKCTe KOHTPOJLHBIX H3MEPUTEIbHBIX MAaTEPUAJIOB
He YYMTBIBAIOTCS P OLIEHMBAHUM PaloOTHI.

Bamnbl, nomydeHHsle Bamu 3a BbINOJHEHHBIE 3aJaHUs, CYMMHPYIOTCS.
[TocrapaiiTech BBINOIHUTH KaK MOXKHO OOJIbIlIE 3aJaHUi M HaOpaTh HauOoJbllee
KOJIMYECTBO OAIJIOB.

IMocne 3aBepmieHUsT PabOTHI MPOBEPHTE, YTOOBI OTBET Ha KaKAO€ 3aJaHUe
B Osiankax oTBeToB Ne 1 1 Ne 2 ObL1 3anMcaH MO MPAaBUIIBHBIM HOMEPOM.

Kenaem ycnexa!
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Hwxe mnpuBeneHBl CHpaBOYHBIE AaHHBIE, KOTOPBIE MOTYT IMOHaZoOWThcs Bam
IIPY BBITIOJTHEHUH PaOOTHI.

JlecsiTHYHBbIC NPUCTABKH

HanmenoBanue O6o3HayeHne MHoxuTENH
rura r 10°
Mera M 10°
KHJIO K 10°
reKTO r 10?
CaHTH c 1072
MUJUTH M 1073
MHKPO MK 106
HaHO H 107
KoncraHnTbl
M
yCKOpeHHe CBOOOJHOTO MageHns Ha 3emie g=10—=
c
— -1 H- M2
rpaBUTALMOHHAS IIOCTOSIHHAS G=6,7107" ——
KT
CKOPOCTh CBETA B BAKYyMe c=3108 %
9JIEMEHTApHBINA JIEKTPUYECKUN 3apsi]l e=1,610"" Kn
IlinoTHOCTH
KT KT
OcH3uH 710 — IpeBecHHa (COCHA) 400 —
M M
KT KT
CIupT SOOF napaduH 900 =
KT - KT
KEPOCUH 800 " nén 900 =
KT . Kl
MacjI0 MaIIMHHOE 900 — ATIOMHUHHMIH 2700 —
M M
KT KT
BOaa 1000 F MpaMop 2700 F
KT KT
MOJIOKO LIEJIEHOE 1030 — LUHK 7100 —
M M
KT KT
BOJa MOpPCKast 1030 — CTallb, KEIe30 7800 —-
M M
KT KT
DJIMLEPUH 1260 — MeJib 8900 —
M M
KI KT
pTyTH 13600 X | cpumen 11350 X2
M M
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Omeemom k 3ao0anuam 1, 2, 4, 11-14, 16, 18 u 19 saenaemca
nocnedosamenvnocms yugp. IlocnedosamenvnHocmv uugp 3anucwvleaiime
0e3 npobenos, 3anamelx u Opy2ux OONOIHUMENbHBIX CUME0106. Omeemom
K 3a0anuam 3 u 15 aenaemca oona yughpa, komopas coomeemcmeyem Homepy
npasunvnozo omeema. Omeemom K 3aoanuam 5-10 aenaemca yucno. Eounuyst
uzMepeHus 6 omeeme yKazvleamsy He Hado. Omeem 3anuuiume 6 nojie omeema
¢ mekcme padomui, a 3amem nepenecume ¢ b/IAHK OTBETOB Ne 1 cnpaga
om HoOMepa COOMmEemcmeylouie20 3a0aHUA, HAYUHAA C NEPEoll KAemouKu.
Kaxcovtit cumeon nuwume 6 0moenvbHOUl KlemoyKke 6 COOmEencmeuu
¢ npueedéHHbimMu 6 Onanke oopazyamu. Omeemwvt Ha 3a0anua 17,
20-25 3anuwume na bBJIAHKE OTBETOB Mo 2.

YneabHas
; IES TeIIoTa K
TeroémkocTh Boasl | 4200 ———— 2,3-10° Aok
ke C napooOpa3oBaHHs BOJBI KT
i TeroTa
TEMIOEMKOCTh AL K
2400 ——— apooOpa3zoBaHus 9,0-105 2%
crupTa ke C KT
crnmpra
; AL TerIoTa K
temwioémrocts sbaa | 2100 ——— 2,510 Ax
ke C IUIABJICHUS CBUHLA KT
TEMIOEMKOCTD 920 21>Z< TEIOTA TIABJIEHUSs 7.8-10% 2
ATIOMUHHS kr-°C cranu KT
; Hox TENIoTa MIaBIeHHUs K
terwtoémrocts crany | 00 ——— 59104 A%
kr- - C 0JI0Ba KT
" ok x
TeroémkocTh unka | 400 —OC TemoTa riasienHns mpaa | 3,3-10° lec—r
I(r .
; ok TENIO0Ta CrOPaHUs K
terwioémrocts Mean | 400 ——— P 2,9-107 Ax
kr- - C crmpTa KT
; IGS TEMNI0Ta CrOPaHUs K
TerwioéMKocTh onosa | 230 ——— P 4,6-107 Ax
kr--C KEepOoCHHa KT
TEIUI0EMKOCTD 130 21>Z< TEMIOTA CrOPAHHUS 46107 A
CBUHIIA kr- C OeH3uHA KT
TEIIOEMKOCTh 420 Ibf
OpOH3BI kr-"C
Temmneparypa KUNEHUsI IPH HOPMATHLHOM
TemnepaTtypa njiaBjaeHust paryp P P
aTMoc(epHOM aBJIEHUN
CBHHITA 327°C BOJTBI 100 °C
0JI0Ba 232 °C CIupTa 78 °C
b1 ¢:1 0°C
OM - MM’
YaeabHoe dekTpuUeckoe conporuBienne, ——— (mipu 20 °C)
M
cepedpo 0,016 HUKEITUH 0,4
Melb 0,017 HUXPOM (CILIaRB) 1,1
ATIOMUHHUA 0,028 (hexpanb 1,2
KEIIe30 0,10

‘ Hopmasibhbie ycaosust: nasienve 10° [Ta, remneparypa 0 °C
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VYcTaHOBUTE COOTBETCTBHE MEXAY (GH3MYECKAMU MOHATHSIMH U IIPUMEPaMH.
K xaxmoi MO3WIHHU NEpBOTO CTONONA IMOAOEPHUTE COOTBETCTBYIOIIYIO IMO3UIHIO
U3 BTOpOro cCTOJIOLA M 3anuumure B TaOnuily BbIOpaHHbIE LUGPBI MHOJ
COOTBETCTBYIOLIUMH OyKBaMHU.

OUSNYECKUE ITOHATUA ITPUMEPEIL
A) Qusnyeckas BeIUYMHA 1) Gapometp
B) €IMHUIIA (1)1/131/1qu1<0171 BCIIMYMHBI 2) TeKTomnacKaib
B) npubop ans nzmepeHus GU3NUECKon 3) HEBECOMOCTb

BEJINYHHBI 4) ynenbHas TEIIoTa
MJIABJICHUS
5) XaOTHYHOCTb JBUKCHUS
MOJIEKYJI
A|Bb|B
OrtBeT:
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CrutomHOH KyOMK, HMEIOIIMH IUIOTHOCTh px M JUIMHY pedpa a, OIIyCTHIIH
B IWIMHAPUYECKHH COCYI C JKHIKOCTBIO, IUIOTHOCTh KOTOPOH paBHA Px
(CcM. pHCYHOK).

P - - |Mm
Pl -1a
_ - |

YcTaHOBHTE COOTBETCTBHE MEXAY (hopMynaMu U GU3HUECKHMHU BETHYMHAMH.

K xaxmoil mo3Wmuu mepBoro crojdia moadepuTe COOTBETCTBYIOUIYIO MO3HIIUIO
W3 BTOPOTO CTOJIONIAa W 3alulIMTe B TaONMIy BbIOpaHHbIC IHMOPBI TMOJ
COOTBETCTBYIOIIMMH OYKBaMH.

OOPMYVYIJIbI OU3NYECKUE BEJIMYMHBI
A) pxghia? 1) cwuna TspKecTH, AeiCTBYOas Ha KyOHK
B) pxd’ 2) Macca KyOuka

3) cuia aBiaeHMs XKUAKOCTH Ha HIKHIOKO
rpaHb KyOHKa

4) cuia AaBICHHMS KUIKOCTH HA BEPXHIOK
rpaHb KyOuka

OTBeT:

bananaiixy HacTpowau B TEIUIOM IOMEINEHHMM, a 3aT€M BBIHECIH Ha YIUIY
B MOPO3HBI JieHb. 3By4aHue Oanangaiku M3MeHWIOCh. brarogaps Kakomy
SIBIICHUIO HAOJI0AJI0Ch N3MEHEHUE 3BYYaHUs?

1) Majas CKMMAaeMOCTb TBEPABIX TEI

2) TENI0BOE pacIIMpeHue/CKaTue TBEPABIX Tel
3) TEMIOBOE PABHOBECUE TBEPBIX TE

4) nepenada NaBICHUS TBEPIABIMU TEIAMU

OTBeT: D

© 2024 denepanbHas ciayx0a 1o Hax30py B chepe 00pa3oBaHUS U HAYKH

JlemoHcTpanuonHbli Bapuant OI'D 2024 r. OU3UKA, 9 knacc. 8/32

[IpounTaiiTe TEKCT M BCTaBbTE Ha MECTa IPOIYCKOB CJIOBa (CIOBOCOYETAHMS)
W3 IPUBEIEHHOrO CIIMCKA.

Opno u3 koneH U-00pa3HOro MaHOMETpa COEAWHHIN C COCYZOM, HAllOJHEHHBIM
ra3oM (CM. pUCYHOK). B kadecTBe KHIKOCTH B MAHOMETPE UCIIOIB3YETCS PTYTh.

CM

50 -
30

10 - ]

pmyno

cas

U-o0Opa3Hblii  MaHOMETp  TO3BOJSET  H3Meputh  (A)

B moxasaHHOM 3KcHepuMeHTe IaBieHHe rasa B cocyae (B)

atmocdepHoro nasieHus Ha (B)
pPTyTH Ha BOAY pPa3HOCTh B YPOBHAX JKHIKOCTH B TpyOKax MaHOMeTpa

™)

. IIpn 3ameHe B MaHOMETpE

CRrucok cnoé u c1080couyemanuii:

1) naBneHwue raza B cocyne

2) pa3HOCTb JaBJIEHUS ra3a u aTMoC(EpHOTO TaBICHHS
3) MeHbIIe

4) Gonblie

5) 400 mm pT. CT.

6) 40 mm pr. cT.

7) yBenMUUTCS

8) ymeHbIIUTCS

3anumuTe B TaOIHIy BEIOpaHHBIC IU(PHI IO COOTBETCTBYIOIIAMH OyKBaMH.

A|B|B|T

OTBeT:
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Pazmyc OKPYIKHOCTH, 110 KOTOpOﬁ JABHIKETCA TCJI0, YBCIIUYUIIN B 4 pasa, HHHeﬁHy}O

CKOpPOCTh Te€Na YBENMMUMIN B 2 pa3za. Bo ckompko pa3 yMeHBHIMIOCH
LEHTPOCTPEMUTEIILHOE YCKOPEHUE Tea?

OtBeT: B pas(a).

Ha pucynke nokaszas npo¢uiib BOJHBL.

¥y, M

6

ITAWAWA

0 L L L L L L

3 9 \18 27W4SW X, M
—6

KaxoBa myiiHa BOJIHBI?

OTBeT: CM.

CranpHast netanp npu oxnaxiaeHund Ha 200 °C oTma€T KOIMYECTBO TEIUIOTHI,
paBHoe 1 MJ[x. Uemy paBHa e€ macca?

OrtBeT: KT.

ITo TpoBOAHUKY TEUET MOCTOSHHBIH dIeKTprdecKkuil Tok. Ha rpaduke n3obpaxkena
3aBUCUMOCTh BEIIMYHMHBI 3apsfa ¢, NPOXOJIAIIETO Yepe3 IONEPEeYyHOE CEeYeHHE
MpPOBOJHUKA, OT BPEMEHHU f.

q, Kk
9
6
—
3
—
—

o 1 2 3 4 5  ic
YeMmy paBHa cuila 3JIEKTPUIECKOTO TOKA B IPOBOJHUKE?
OtBert: A.
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E Ha pucyHke m300pak€H X0 Jiydya, MaJarolero Ha TOHKYIO JIMH3Y C (HOKYCHBIM
paccrosiHueM F.

2F

@

Kakas w3 nmunawmii — 1, 2, 3 unu 4 — COOTBETCTBYET XO/AY MPOUIE/IICTO Yepe3 JINH3Y

myya?

OTBeT:

1 77 4
CKOJIbKO 0-4aCTHIl BOSHUKHET B peakuuu ; p+ 5 Li=|?|, He?

OTBeT:
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MaremaTH4eCKnii  MasTHHK  COBEpILIACT  HE3aTyXalollMe TrapMOHMYECKUE
KoneOaHUs (cM. PHCYHOK). Kaxk M3MEHSIOTCS MONHas MeXaHHdecKas dSHEprus
U TIOTEeHIMANbHAs SHEPTUs MasTHHUKA IIPH TIePeXo/ie U3 TOYKH A B TOuKy b?

Jnst Kak0it BeTMYMHBI ONPENICITUTE COOTBETCTBYIOIIHI XapaKkTep H3MCHCHHS:

1) yBenuuuBaercs

2) yMeHbIIaeTcs

3) He u3MeHsercs
3anumute B TaOMUIy BbIOpaHHBIC HUQPBI AN KaXKI0W (U3HMUECKOW BEIHMYUHBI.
Ludpsl B OTBETE MOTYT IIOBTOPSITHCSL.

ITonnas MmexaHudeckas [ToTenmmansHas >HEprust
SHEprusi MasTHUKA MasiTHHUKa

B mporecce TpeHnst 0 IIENK CTEKJISTHHAS TMANOYKa MPUOOpeNna MOJOKHUTEIbHBIN
3apsan. Kak mpy 3ToM M3MEHMIOCH KOJIMYECTBO 3apsDKEHHBIX YAaCTHI[ HA MaJlouKe
U IEJIKE TP YCJIOBUH, YTO OOMEH aTOMaMH BO BPeMsI TPSHUS HE IPOUCXOITHI?
JI7st Ka)k Aol BENMUYHHBI OTIPEJIEINTE COOTBETCTBYIOIIUN XapaKTep W3MEHEHHUSI:

1) yBemmummach

2) yMEHBIIUIACh

3) He U3MEHWIach
3anumuTe B TaOnuIy BBIOpaHHBIE HUGPHI U KOKAOH (QU3NYEeCKOW BETUYWHEI.
Ludpsr B 0OTBETE MOTYT MOBTOPSITHCSI.

KonnyecTBo 211€KTpOHOB KonnuecTBo 35exTpoHOB
Ha HIENKe Ha MaJIoyKe

© 2024 denepanbHas ciayx0a 1o Hax30py B chepe 00pa3oBaHUS U HAYKH

JlemoHcTpanuonHbli Bapuant OI'D 2024 r. OU3UKA, 9 knacc. 12/32

Ha PUCYHKC IIPUBCACHBI Fpa(i)I/IKI/I 3aBUCUMOCTH HNPOCKIHHU CKOpOCTefI JABHXKCHUSA

Vx OT BPEMCHH ¢ JJIs1 IBYX TeJI, ABMXKYIIUXCS BJOJIb OCH Ox.

M
O, < A

~ - ==

o=

0 t2\ tc

W3 npuBenEHHBIX HIDKE YTBEPIKICHHH BBIOCPUTE 068d TPABUJIBHBIX U 3aIUIIMTE
uX HOMepa.

1) O6a Tena ABMAKYTCS C OTIMYHBIM OT HyJIsl HOCTOSTHHBIM YCKOPEHHEM.

2) B MoMeHT BpeMeHH ¢ CKOPOCTB Tl OJJMHAKOBA.

3) K MoMeHTy BpeMeHH ¢ Tesla MPOLIH OJIMHAKOBBIE Iy TH.

4) B MOMEHT BpeMEHH [, TelIO 2 MEHSET HaNpaBICHUE [BIKCHUA Ha
TIPOTUBOIIOJIOKHOE.

5) Ilpoexuus ax ycKOpeHHs Telna 2 MOJI0KHUTENbHA.

OrtBeT:
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B cnopaBouyHrke (U3MUECKHX CBOMCTB pa3IMYHBIX MAaTepUalIOB IMpECTaBIeHA

cieayromas Tabiaumna.

TImoTHOCTD VY nenpHOE 3IIeKTpUUYECcKOe
B TBEPAOM cocTosinu, | comnporusienue (mpu 20 °C),
BemectBo r Ont- an

r M - MM

CM3 M
Keneszo 7,8 0,1
KoHcTanTaHn (cruiaB) 8,8 0,5
JlaTynp 8,4 0,07
HuxenuH (criaB) 8,8 0,4
Huxpowm (criaB) 8,4 1,1
Cepebpo 10,5 0,016

Hcnonk3yst naHHbIe TaOJIHIIBI, BRIOEPUTE U3 MPEIIOKEHHOTO IEPEYHS 08d BEPHBIX
YTBEPXKICHUs. YKaXUTE HX HOMEpA.

1) Ilpu paBHBIX pa3Mepax caMbIM JIETKUM SIBIISICTCS IPOBOIHHK U3 cepebpa.

2) Ilpu paBHBIX pa3Mepax caMoOe€ MAaJIEHbKOE 3JIEKTPUYECKOE COIPOTHUBIECHUE
MMeeT IIPOBOIHUK U3 cepedpa.

3) IIpoBogHMKM U3 JaTyHM U HUXpOMa OJMHAKOBOIO pa3Mepa HMEIOT
OJMHAKOBYIO Maccy, HO pa3HOE IEKTPHUECKOE COMPOTHUBIIECHHE.

4) YrtoObl mpu paBHOW [UIMHE MPOBOJHUK M3 JKejle3a HMMENl OJIMHAKOBOE
JNEKTPUIECKOE CONPOTUBICHHE C TPOBOIHHUKOM W3 HHKEIHHA, OH JOIDKCH
nUMeTh B 4 pa3a GONbIIYIO [IIOIIA/b TTONEPEYHOTrO CEUCHHUSL.

5) Ilpu paBHOH IIIOIIAAM IIOTIEPEYHOTO CEYCHUS IIPOBOJHHK M3 KOHCTaHTAaHA
JUIMHOH 5 M HMeeT TaKoe JK€ JJIEKTPUYECKOE CONPOTHUBIECHUE, Kak
U TIPOBOJIHHUK U3 HUKEITHHA JUTHHON 4 M.

OrtBerT:
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3anuiuTe pe3yabTaT M3MEPEHHUs DIIEKTPUYECKOro HampspKeHHs (CM. PHUCYHOK),
YYHTBIBAsH, YTO MOTPEIIHOCT U3MEPEHHUS PaBHA IIEHE JeJIEHUS BOJITMETPA.

2
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1) 24+02)B
2) (24+0,1)B
3) 44+0,1)B
4) (48+02)B

OTBeT: D
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B cTeknsHHYIO TPYOKY, HHDKHEE OTBEPCTHE KOTOPOW 3aKPHITO TOHKOH PE3MHOBOI
IUIEHKOM, M0 OYepeau HAIMBAKOT pa3Hble OO0BEMBI BOIBI (CM. PHCYHOK).
B pesynbrare pe3anHOBOE JHO IpOrudaercs.

erog
erogq

BriGepute 13 OpPEANIOKEHHOTO TMEPevHs 064  YTBEPXKACHHUS, KOTOpBIE
COOTBETCTBYIOT pe3yjbTaTaM MPOBEIEHHBIX JKCIEPUMEHTAIBHBIX HAOIIOICHUH.
VYkaxxure ux HoMepa.

1) XunkocTh OKa3bIBaeT aBJIeHUE HA JHO COCYIa.

2) [aBneHue Ha JHO COCyJa, CO3/aBaEMOE€ JKMIKOCTbIO, 3aBUCUT OT BHJIA
JKHJIKOCTH.

3) MlaBieHue Ha JHO COCYJla, CO3JaBAEMOE KUAKOCTBIO, HE 3aBUCUT OT (OPMBI
cocya.

4) JaBneHue Ha JHO COCYJa, CO3/aBa€MOE >KHIKOCTBIO, 3aBUCHT OT BBICOTHI
CT0JI0a )KUIKOCTH.

5) JlaBneHue BHYTpPU KUAKOCTH Ha OJHOM U TOM K€ yPOBHE OJUHAKOBO IO BCEM
HAIPaBICHUAM.

OTBeT:
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Jlna omeema na 3ad0anue 17 ucnonwvsyiime b/IAHK OTBETOB N 2. 3anuwmume
cHauana Homep 3a0AHUA, A 3aMeM OMEem K Hem).

Ucmonp3yss HUCTOYHMK TOKa, BOJNLTMETP, AaMmIepMerTp, KIIOY, pPeocTar,
COCMHUTENBHEIC TIPOBOJA M pe3nucTop, OOO3HaueHHBIH R2, cobepute
9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY AJISI OIpPEAENeHUs paboThl 3JIEKTPUYECKOrO TOKa
Ha pesuctope R2. [Ipu momoinu peocrara ycTaHOBUTE B lienmu cuity Toka 0,5 A.
Omnpenenure paboTy SMEKTPUUECKOrO TOKA 32 8 MHH. AOCONIOTHAS IOTPEITHOCTD
nU3MepeHnst Cuibl Toka paBHa +0,02 A, aOCONIOTHAs IIOTPENIHOCTH HM3MEPEHHS
HanpsbkeHus paHa =0,2 B.

B Onanke orBeToB Ne 2:

1) HapHUCyHTE IEKTPUUECKYIO CXEMY HKCIIEPUMEHTA;

2) 3anumure GopMyay A pacdéra paboThl AIEKTPUIECKOTO TOKA;

3) yKaXuTe pe3ysNbTaThl HW3MEpPEeHHs HANpsHKEHUS W CHIBI TOKa C  Y4YETOM
a0COIIOTHBIX MOTPEIIHOCTEH N3MEPEHHH;

4) 3anummuTe 3Ha4YeHHe PabOoThI AINEKTPUIECKOTO TOKA.

VYCTaHOBHTE COOTBETCTBHE MEXIY TEXHHYECKUMHU yCTPOHCTBAMHU U (PM3HUECKHUMH
3aKOHOMEPHOCTSAMH, JIEKALMMH B OCHOBE IIPUHIIMIIA UX ACHCTBUSL.

K kxax[oil mo3uImy mepBoro CToyda Moa0epHTe COOTBETCTBYIOILYIO MO3UIIUIO
W3 BTOPOro CTONONA W 3alNMIIATe B TaONWIy BHIOpaHHBIE IHUQPE TOX
COOTBETCTBYIOIIUMH OyKBaMH.

TEXHUYECKHUE YCTPOIUCTBA OU3SNYECKUE
3AKOHOMEPHOCTHU
A) U-00pa3Hblit MAaHOMETp 1) 3aBHUCHMOCTH THMIPOCTATHYECKOTO
E) pr)KHHHBIﬁ JIUHAMOMETDP JaBJICHUS OT BbBICOTBI croiba
KHUKOCTH

2) ycioBHe paBHOBECHS pbluara

3) 3aBUCHMOCTb CHUJIbI YIPYIOCTH
OT cTeneHH fedopmalyu Tena

4) u3MEHEeHHe aTMOC(HEPHOTo
JIABJICHUS TIPH TTOJBEME B TOPBI

OrtBerT:
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Ilpouumaiime mexcm u évinonnume 3adanua 19 u 20.

OnpiThl IITONIEMES TTO NMPEeJIOMJICHUIO CBE€TA

OnTrvka — OoJHa W3 JAPEBHEHIIMX HayK, TECHO CBSI3aHHAs C MOTPEOHOCTIMH
MIPaKTHKHU Ha BCEX dTamax cBoero pa3Burusd. [IpsmonrHelHOCTh pacpocTpaHeHus
ceera Obula M3BECTHa HapoaaM MeconoramMuu 3a S5 ThIC. JIeT J0 H.D.
U Mcnojb3oBanack B JlpeBHeM Erunte mpu cTpouTeabHBIX paboTax.

JIBa 3akOHAa TeOMETPUYECKOW ONTHKA — 3aKOH MPSIMOJHHEHHOTO
pacrpocTpaHeHHs CBETa M 3aKOH OTPa)KEHUsI CBeTa — OBLIM OMMCAHBI 3HAMECHHUTHIM
rpedeckum yu€HbiM EBkimnom, sxuBmuMm B III B. 1o H.3. C momoumpio 3THX
3aKOHOB EBKIWI OOBSICHUI LENBIA PsiJl HAOIIOAEMBbIX SBJICHUWA, U B YaCTHOCTH,
SBIICHAH OTPaXXCHUS CBeTa OT IUIOCKMX U Jaxe chepudecknx 3epKall.
VY4eHble IPEeBHOCTH MMEH TAKXKe IMPEJICTABICHUE O MPEIOMJICHHH CBETA U JaKe
IIBITAJIUCh YCTAaHOBUTD 3aKOH IPEJIOMIICHUS.

I'peveckuii actponom Kmapmuit Iltonemeir (oxomo 130 r. H.3.) — aBTOp
3aMeyaTeNbHOW KHUTH, KOTOpas B TEYEHHWE IOYTH 15 croneTHil ciyxwuia
OCHOBHBIM YYEOHHKOM TIO aCTPOHOMHH, co3nan em€ kHury «Onrukay,
B KOTOPOH OmMcal, B YacTHOCTH, SBJICHUE MpenomieHus cBera. C sBIeHHEM
npenomiieHns ceera [Itonemeit ctonkayics, Habmonas 383161, OH 3aMETHII, YTO
JIy4 CBeTa, Mepexo/is U3 OJAHOM Cpedpl B APYyTyIo, «iIoMaeTcs». [loaTomy 3BE3MHBIN
JIyd, TPOXOJsI Yepe3 3eMHYI0 atMochepy, JOXOIUT J0 MOBEPXHOCTH 3eMITH HE TIO
MpsIMOM, a MO KPUBOH JIMHUM, TO e€CTh HaOmromaercs pedpaxius. VckpusieHue
X0/1a Jy4a IPOUCXOTUT U3-3a TOTO, YTO IJIOTHOCTh BO3/yXa MEHSETCA C BBICOTOM.

YT1oOBI W3YYHTH 3aKOH TIpelOMIICHUs, IlTomemell mpPOBEN CIEMYIOIIIHA
skcriepuMeHT. OH B3sUT KPYT U YKPEITWII HA €ro OCH JIMHEWKH /1 1 [; Tak, 4TOOBI OHU
MOTJIM CBOOOTHO BpaIIaThcs BOKPYT He€ (CM. PUCYHOK).

[Tronemeit morpyxan 3TOT Kpyr B BOAY 110 auamerpa AB W, moBopaduBas
HIDKHIOIO JINHEWKY, TOOUBAJICS TOTO, YTOOBI TMHEHKH JISKANU IJIs Ta3a Ha OJTHOM
MpsIMOH (eCiIM CMOTPETH BIIOJIb BepxHei uHelkn). [lociie 3Toro oH BBIHUMAI KPyr
W3 BOJBI M CPaBHUBAJI YIJIbl MajgeHust o ¥ npenomieHus . OH u3Meps yribl
¢ TouHocThIo 710 0,5°. Yucna, nomyuennsie [ITonemeeM, mpeacTaBieHsl B TaOIHILIE.
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Ne onbiTa 1 2 3 4 5 6 7 8

Yroa nagenus a, rpa. 10 20 30 40 50 60 70 80

Yroa npesomiienus f,

8 |[155]225] 28 | 35 |40,5| 45 | 50
rpaji.

OkcrnepuMmeHT [lTonmemest OBUT  TOCTaBICH MPABWIBHO, YYEHBIH  IMOIYYHII
JOCTaTOYHO XOPOIIKME YHCICHHBIC 3HAUCHHUS [UIs YIJIOB MAJCHHUS M IPEIOMIICHUS,
OJIHAKO 3aKOHA OH YCTAHOBHUTH HE CYMeEJL.

BeiOepuTe 06a BEpHBIX YTBEPIKACHHUS, KOTOPHIE COOTBETCTBYIOT COJACPIKAHHIO
TEKCTa. 3alHIINTE B OTBET MX HOMEPA.

1) CornmacHo omnbitam IlTonemes c yBenM4eHHMEM yIjla TaJeHUs JIMHEHHO
YBEJIMUYUBAETCS YTOJl IPEJOMIICHHS.

2) Bce 3akoHBI reoMeTpHYECKOM ONTHKU ObLIM OTKPHITHI B 11 B. 10 H.3.

3) Ilromemel ycTaHOBHMII, YTO NPH IIEPEXOJIE JIyda CBETA U3 BO3TyXa B BOJY YIoOJ
NIPEIOMJIEHHS] MEHBIIE yTJa MaJCHHUS.

4) Ilon pedpakiueil B TeKCTe IOHMMAETCS SABJICHHE W3MEHEHMS HAIpaBICHUS
PacIpOCTpaHEHNUs CBETOBOTO JIyda M3-3a IIPEJIOMIICHHS B aTMOC(hepe 3eMIIH.

5) Pedpakuus nposBisercs B OruOaHMU CBETOBHIM JIy4OM HPENSATCTBUH U, TEM
CaMbIM, B OTKJIOHEHHH OT NPSIMOJIMHEHHOIO pacIpOCTPaHEHUS.

OTBeT:
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Mna omeemos na 3adanus 20-25 ucnonwvsyiime BJIAHK OTBETOB Ne 2.
3anuwume cnauana nomep 3aoanus (20, 21 u m.o.), a 3amem omeem Ha He20.
IHonnwvtii omeem na 3adanusa 20, 21 u 22 donxcen cooepircamv He MOIbKO
omeem HaA 60NPOC, HO U €20 PA3BEPHYMOE, TOCUUECKU C6A3AHH0e 000CHO8aANUe.

B cmokoiiHo#t armMocdepe HaOMIOAAIOT TMOJOXKEHHE 3BE3J, HE HAXOMSALIUXCS
Ha TIEPIEeHAMKYISApEe K IOBEPXHOCTH 3eMIM B TOUKe A, TAe pacrojaraercs
HaOmromatens. Ha pucyHKe CXeMaTW4HO IIOKAa3aHbl HCTHHHOE U BHIUMOE
MoJIOKeHUsT s ofHod w3 3B&3n. Kakoe mnonoxkenue (S1 wimu S2) Moxer
COOTBETCTBOBATh MCTHHHOMY ITOJIOKCHHUIO 3BE3[Ibl, a Kakoe — BUAUMOMY? OTBeT
MMOSICHUTE.
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CpaBHHTE BEIMYMHY BBITAJIKMBAIOIIEW CHIBI, JEHCTBYIOIIEH Ha KYyCOK JepeBa
o6néMoM 100 cM® W Ha KyCOK JKele3a TaKoTO ke OOhEMA MPH HX TIONHOM
HOTPY>KEHUU B BoAy. PaccMoTpuTe cityyaii, Korna HY XKeJe30, HA AepeBO He JIeKaT
Ha JHE.

Terunee nay XoJoaHee BO3yXa KaxkeTcss Bam Boda B o3epe, Korja, HCKyNaBILIUCh
B CyX0il xapkuil feHb, Bol Berxonute u3 Boabl? OTBET MOSICHUTE.
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Mna 3a0anuii 23-25 Heobx00umo 3anucamsv NOAHOe peuieHue, GKloUaruiee
3anucy Kpamkozo ycnosus 3adauu (/[amo), 3anuce Gopmyn, npumeHneHue
KOmMopbIX Heo0X00umMo u O00CHMAmo4HO O1A peuwleHUs 3a0auu, a makyice
MamemamuyuecKue NpeoOpa30e6aHUs U PAcuémel, NPUGOOAUUE K HUCTIOBOMY
omeemy.

MeHsis  BIEKTPUUYECKOE  HANpSDKEHHE Ha  ydyacTKe  ILIelH,  COCTOSILEM
U3 HUKEIMHOBOTO MPOBOJHMKA C IUIOMIA/LI0 TOMEpeYHOro cedenust 0,2 Mm2,
YUYCHHK IO TIOMYYEeHHBIM JAHHBIM IIOCTPOMI IpadUK 3aBHCHMOCTH CHIIBI TOKa OT
HanpspkeHus. YeMy paBHa [UIMHA IPOBOJHUKA?

LA
*8

1,2

s

0,6

03 9 15 U,B

[Tap wmaccoit 4 Kr, ABWXKYIIUICI C HEKOTOPOW CKOPOCTBIO, COYyJapsercs
C HEMOJBMXHBIM IIAPOM TaKOH K€ MAacChl, ITOCIIE Yero Iaphl ABMXKYTCS BMECTE.
Onpenenute, BO CKOJIBKO pa3 U3MEHMIIACh KUHETHYECKasi HEPT s CUCTEMBI IIApOB
B pe3yNIbTaTe COyAapeHUsl.

. M
OnexTpoBo3, paboTraromumii pu HanpsbkeHnu 3 KB, pa3sBuBaet mpu ckopoctu 12 —
c

cunny Taru 340 xkH. KIIJ[ nBurarens snexktpoBo3a paBeH 85%. Uemy paBHa cuia
TOKa B OOMOTKE 3J1€KTpOABUTaTeNs?

He 3a0yobme nepenecmu e6ce omeemvt 6 Onanku omeemoe Nel u No 2
6 COOmeemcmeuu ¢ UHCIPYKYUell no 6bINOJIHEHUIO padonbl.

Ilposepvme, umobbl Kaxycovlii omeem 0Obll 3aARUCAH PAOOM C HOMEPOM
COOMEEMCMEYI0u|e20 3a0anus.
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CucreMa oeHUBAHHUS IK3aMeHAIIMOHHOI paﬁOTLI mo (])mmce

[IpaBunpHOE BBIOMHEHUE KAXA0T0 U3 3adanuit 2, 3, 5-10, 15 onenuBaercs
1 6ayutoMm. 3amaHue CUMATAETCS BBHIIOJIHEHHBIM BEPHO, €CIIM OTBET 3allMcaH B TOH
¢dbopme, KOTOpas yka3aHa B HHCTPYKIMH TI0 BBITIOJIHEHHIO 33JaHUsI, U MOJTHOCTHIO
COBIMAJAcT C 3TAJIOHOM OTBETA.

[IpaBunvHOE BBITIONIHEHHWE Kaxkgoro w3 3amammi 1, 4, 11, 12, 18
oreHUBaeTcs 2 GayutaMu. 3aJjaHue CUUTACTCS BBHIIIOJHEHHBIM BEPHO, €CIH OTBET
3anucaH B TOH (hopMme, KOTOpasi yKa3aHa B MHCTPYKIIMH 110 BBITIOJHEHUIO 331aHUS,
M TTOJHOCTBHIO COBIAAACT C ATAJIOHOM OTBETA: KaXKIbIH CHMBOJ B OTBETE CTOMT Ha
CBOEM MeCTe, JIMIIHHE CHMBOJIBI B OTBETE€ OTCYTCTBYIOT. BrictaBisiercst 1 Oa,
ecii Ha 000 ONHOW MO3WIMU OTBETa 3allMCaH He TOT CHUMBOJ, KOTOPBIH
MPEJICTAaBIICH B 3TAJIOHE OTBETA. BO Bcex pyrux cirydasix BeictaBisieTcst 0 6amos.

IIpaBusibHOE BBINOJIHEHUE Kaxa0To U3 3aaanuit 13, 14, 16, 19 ouenuBaercs
2 bayutamu. 3aJaHUe CUUTAETCS BHIMOJHEHHBIM BEPHO, €CJIM OTBET 3allMCaH B TOM
dbopme, KOTOpas yka3aHa B HMHCTPYKIIMH IO BBIMOJHEHUIO 3alaHHs, KaXKIbIi
CUMBOJI TPHUCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT JIMIIHUE CHMBOJIBL.
[Mopsimok 3amucu CHMBOJIOB B OTBETE 3HaueHHs He mMmeeT. BricraBmsiercs 1 Oa,
€CJIM TOJIBKO OJIH M3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ATAJIOHY
WM TOJBKO OJIMH CHMBOJI OTCYTCTBYET; BO BCEX JIPYI'MX CIy4asiX BBICTaBIISETCS
0 6amioB.

Ecnu xonm4yecTBO CHMBOJIOB B OTBETE OOJIbIIE TPEOYEeMOTO, BHICTABIISETCS
0 6aiIoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JIM YKa3aHBl BCE HEOOXOAMMEIE
CHMBOJIBL.

Howmep 3aganus IIpaBUIbHBIH OTBET
1 421
2 42
3 2
4 2457
5 2
6 18
7 10
8 0,75
9 2
10 2
11 31
12 12
13 24
14 23
15 4
16 14
18 13
19 34
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Kpurepuu onleHMBaHuUsl BbINOJIHEHNS 3a1aHUI ¢ Pa3BEPHYTHIM 0TBETOM

Vcrone3yss HCTOYHMK  TOKA, BONBTMETP, aMIIEpMETp, KIIOY, PEocTaT,
COCIUHUTENILHBIE TPOBOJA M pE3UCTOp, 0003HaueHHbi R2, cobepure
SKCTIEPUMEHTAJIBHYIO0 YCTaHOBKY AJIsI ONpEAeNeHHs paboThl JIEKTPUYECKOTO TOKa
Ha pesucTope R2. IIpnm momomu peocrara ycTaHOBHTE B Iemu cuiay Toka 0,5 A.
Onpenenute paboOTy SIEKTPUUECKOTO TOKA 32 8 MHH. AOCONIOTHAs MOTPEHIHOCTh
n3MepeHus: cuibl Toka paBHa +0,02 A, aOcCoNIOTHas MOTPEHIHOCTh HM3MEPECHUs
HanpspkeHus pasHa +0,2 B.

B 6nanke orBeToB Ne 2:

1) HapHCYHTE NEKTPUIECKYIO CXEMY IKCIIEPUMEHTA;

2) 3amummre GOpMyITy Ul pacd€Ta pabOTHI IMEKTPHIECKOTO TOKA;

3) yKaXuTe pe3yibTaThl H3MEPCHUS HANPSDKCHHS W CHIBI TOKa C  y4ETOM
a0COJIFOTHBIX TIOTPEIIHOCTEH U3MEPEHUH;

4) 3anummTe 3HaYCHUE PAOOTHI HIEKTPUIECKOTO TOKA.

XapakTepuCcTHKA 000py10BaAHUS
HpI/I BBITIIOJIHCHUN  3aJlaHus  HUCIIOJIB3YCTCA KOMILJICKT O60pyIIOBaHI/I$I Ne 3

B CIICAYIOIIEM COCTaBE.

Kommiaekr Ne 3

3JIEMEHTBI oﬁopynonamm PEKOMEHAYEMBbIC XaPAKTCPUCTUKH
® HCTOYHHUK IMUTAHHUI MOCTOSIHHOI'O BBINIPAMHATEIIb C BXOAHBIM HAIIPSPKCHUEM
TOKa 36+42 B wnu Garapeiinbiii 610K

1,5+7,5 B ¢ BO3MOXHOCTHIO
PETYJIMPOBKH BBIXOJHOI'O HAIIPSAXKCHUS

® BOJBTMETP ABYXIIPEICIIbHBII npeznen uzMepenus 3 B, C=0,1 B;
npenen usmepenus 6 B, C=0,2 B

® aMmImepMeTp ABYXIPeneTbHbII npexnen usmepenus 3 A, C=0,1 A;
npenen uzmepenus 0,6 A, C=0,02 A

® pe3uctop, 0003HauUThH R1 conportusnenue (4,7 = 0,5) Om

® pe3uctop, 0003HAYNThH R2 compotuienue (5,7 = 0,6) Om

e pe3ucrop, 0003HauuTH R3 conportusienueM (8,2 = 0,8) Om

e HabOp MPOBOJIOYHBIX PE3UCTOPOB Pe3UCTOPBI 00ECTIEYNBAIOT IPOBEACHUE

piS WCCIICTIOBAHUSI 3aBUCUMOCTH

COIIPOTHUBJICHU OT AJIMHBI, TUIOIAAN
MONEPEYHOr0 CCUCHUA U YACIIBHOT'O
CONPOTHUBJICHUSA IIPOBOTHUKA

® JIaMIIOYKa HOMHUHaJIbHOE HanpsbkeHue 4,8 B,
cuia Toka 0,5 A
e TIepeMeHHBI pe3ucTop (peocTar) conporusieHue 10 Om

® COecIUHMTENIbHBIE IPOBOJA, 10 mT.

® KIIIOY
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Buumanue! Tlpu 3ameHe kakoro-iu0o 31eMeHTa 000pYJOBaHUS Ha aHAJOTHYHOE
C JpYrHMH XapaKTEPUCTUKAMH HEOOXOOMMO BHECTH COOTBETCTBYIOLIHE
M3MEHEHUs B 00pasel] BHITIOHCHHS 3a1aHHsL.

06pa3eu BO3MOKHOI'O BBIIIOJTHCHUSA

1. Cxema 3KCIepUMEHTaIbHON YCTaHOBKHU:

2. A=UTt
3. I=(0,50+0,02) A.
U=(2,8+02)B;

t =8 mun. =480 c.
4. A=0,50-2,8-480=672 Ix.
Ykazanue sxcnepmam
UucneHHOE 3HAYEHUE MPSIMOro HU3MEPEHMs HANpsDKeHHS JMAOJDKHO IOINacThb
B uaTepBan U= (2,8 £0,3) B

CoaepxaHue Kputepus Bajabl

ITomHOCTEIO IPaBUIIBHOE BBITIOJTHEHHE 3aJaHNUs, BKIIIOYAIOIIee B ceOs: 3
1) pUCYHOK SKCIIEpUMEHTAILHOW YCTAaHOBKH;

2) dopmyry mrs pacuéra UCKOMOH BENMYUHEI (B HJaHHOM CITydae: 0/is
pabomvl  3NEKMpUYECcKo20 MOKA uYepe3 HAaNpsdiceHue, CULy moKa
u epems);

3) mpaBHIBHO 3aMUCaHHBIC PE3yIbTAThl MPSIMBIX M3MEPEHHI C yIETOM
3aJaHHBIX a0CONIOTHBIX IOTPENTHOCTeH M3MEepeHnil (B JaHHOM CiTydae:
Pe3yIbmambl UsMepeHUsl CUlbl MOKA U 2NeKMPUYECKO20 HANPAINCEHUA);
4) monmy4eHHOE MPAaBUIILHOE YHUCIOBOE 3HAU€HHE NCKOMOH BEIUYUHEI

3amucaHbl MPAaBIIIBHBIE PE3YNIBTATHl IPSMBIX H3MEPEHHI, HO B OTHOM 2
u3 aneMeHToB oTBeTa (1, 2 uiu 4) mpUCyTCTBYET OIIHOKA.

i
3ammcaHbl TIPaBUNIBHBIC PE3YNIbTAaTHl NMPSIMBIX M3MEPEHUI, HO OJWH U3
s1eMeHTOB 0TBeTa (1, 2 unu 4) oTcyTCTBYET

3anucaHbl [PaBUWIbHBIE PpE3yJIbTaThl IPAMBIX U3MEPEHHH, HO 1
B 3JIeMEHTaxX oOTBeTa 1, 2 W 4 NPHUCYTCTBYIOT ONIMOKH, WJIH 3TH
3JIEMEHTBI OTCYTCTBYIOT

Bce  cnyyaum — BBINONHEHUS,  KOTOpPblE  HE  COOTBETCTBYIOT 0
BBIIICYKA3aHHBIM KPUTEPUSAM BbICTaBieHUss 1, 2 wiam 3  Oamwios.
Pa3posnennsble 3anucu. OTCyTCTBHE NOMBITOK BBIIOJIHEHUS 3a1aHUS
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OnbiTel [IToNEeMest O MpeJIOMIIEHUIO CBETA

Onrtuka — OfHAa W3 JIPEBHEWIIMX HAyK, TECHO CBS3aHHAs C MOTPEOHOCTIMHU
MPAaKTHKHM Ha BCEX dTanax CBOero pa3BuThs. [IpsAMOIMHEHHOCTh pacnpocTpaHeHuUs
cBeta Oblla W3BECTHA HapoaaM MeconotamMuu 3a S ThIC. JeT J0 H.D.
Y MCTIOJIBb30BaNack B JlpeBHeM Erurnre mpu cTpoUTeIbHBIX paboTax.

JlBa 3akoHa TEOMETPUYECKOW ONTHKH — 3aKOH  MPSIMOJIMHEHHOTO
pacrpocTpaHeHHs CBETa U 3aKOH OTPa)KEHUsI CBeTa — OBbLIM ONMCAHbl 3HAMEHUTHIM
rpedeckuM y4éHbiM EBkiunom, xuBmmM B III B. mo H.3. C momomipto 3THX
3akOHOB EBKJIHJ OOBSCHHI IENbIA Psil HAOIIOMAEMBIX SBJICHUH, H B YaCTHOCTH,
SIBICHUH OTPAXKCHUS CBeTa OT IUIOCKMX U Jaxe chepudeckux 3epKall.
YdeHsle APEBHOCTU MMEIH TAKOKe MPEACTaBICHHUE O MPEIOMICHHU CBETa U JaXKe
MIBITATUCH YCTAHOBUTD 3aKOH MPEIIOMIICHUSI.

I'peyeckmii actpornoM Kmasmmit Iltomemeit (okomo 130 r. H.3.) — aBTOp
3aMeyaTreNbHOW KHUTH, KOTOpas B TEYCHHWE TOYTH 15 CTONeTHH Cciyxuia
OCHOBHBIM YYEOHMKOM IO acCTpOHOMHH, — co3fan emé KHury «Omnrtukay,
B KOTOPOW OIuCall, B YaCTHOCTH, SBJICHHE NperomieHus cera. C sABICHHEM
npenomieHus ceera [Itonemeil cronknyics, Habmoast 3831161, OH 3aMETHII, YTO
JIyd CBETa, Mepexo/id U3 OJHOM Cpelbl B IPYTylo, «JtomaeTcs». [loaTomy 3BE3NHBII
Jyd, TPOXOZs 4epe3 3eMHYI0 atMoc(hepy, JOXOIUT A0 MOBEPXHOCTH 3eMIIH HE IO
MpsSMOM, a TI0 KPUBOW JIMHUM, TO €CTh HaOmomaeTcs pedpakuums. VckpuBineHue
X071 JIyya POUCXOIUT U3-3a TOT0, YTO INIOTHOCTh BO3/yXa MEHSETCS C BHICOTOIL.

Uto0bl M3yuuTh 3aKOH mpenomiieHus, [lTomemeil mMpPoBEN CleAyOLIMIA
sKkcriepuMeHT. OH B3sUT KPYT W YKPEMI Ha OCH JWHEHKH /i u /> Tak, 9TOOBI OHH
MOTJIH CBOOOJJHO BpaIaThCs BOKPYT Heé (CM. PHCYHOK).

IlTonemeil morpyxain 3TOT Kpyr B BOAy OO0 AuaMeTpa AB U, moBopauuBas
HYDKHIOIO JIMHEHKY, TOOUBAJICS TOTO, YTOOBI TMHEHKH JISKAIU JIs TJ1a3a Ha OJTHOMN
MpsIMOH (eciIi CMOTPETh BIIOJIb BepxXHei jiuHelkn). [Tociie 3Toro oH BBIHUMAJ KPYyT
W3 BOXBI M CPaBHUBAJ YTIIBI MaJeHUs o W mpenomieHus . OH U3Mepsul yribl
¢ TouHocThIO 110 0,5°. Yucna, nomydeHnsie [IToremMeeM, MpeacTaBiIeHbl B TAOIHIIC.

Maxcumanvroiii 6an 3
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OkcniepuMmeHnT lltomemes ObUT  TMOCTaBIeH TMPAaBWIBHO, YUYEHBIA MOTYYHI
JIOCTaTOYHO XOPOUINE YUCICHHBIE 3HAYCHHUS JUIS YIVIOB MaJEHUs U NIPEIOMIICHUS,
OJIHAaKO 3aKOHA OH YCTAHOBHUTb HE CyMeIl.

B cnokoiiHoii atMocdepe HaOMIOAAIOT MOJNOXKEHUE 3BE3J, HE HAXOIAIIUXCS Ha
NEpHEHIUKYISIpE K IOBEPXHOCTH 3eMIM B TOo4yke A, TIZe pacrojaraercs
HaOmonatens. Ha pucyHke cXeMaTM4HO IIOKa3aHbl HCTMHHOE U BHIUMOE
nojoxeHust a1 omgHod w3 3BE3x. Kakoe mnosokenue (S1 mnum S$2) MOxeT
COOTBETCTBOBATh MCTHHHOMY ITOJIO)KECHHIO 3BE37bl, a Kakoe — BuauMomy? OTBeT
TIOSICHUTE.

3* S,
/_——"__'_ - " 51
_.-"’”F'_'d_— % y
] 4 b/ .
— \
TopH30HT

O0pa3en BO3MOKHOI0 0TBETA

1. IcTHHHOMY MOJIOXKEHHUIO 3BE3/IbI COOTBETCTBYET MOJIOKEHUE S1, BUAUMOMY — .

2. BuauMoe TMOJOXEHHE CTPOUTCSA Ha MPSIMOJHHEHHOM MPOTODKEHHU JIyda,
MPUXOJIAIIETO OT 3Be3/bl B T1a3 HaOmoaaTens (S2). VICTUHHOE MOJI0KEeHUE 3BE3bI
HAXOJUTCSl HW)KE BHIUMOTO, TaK KakK JIyd, MPOXOAS HEOJHOPOAHYIO aTMocdepy,
MOCTOSTHHO MPEIOMIISETCS.

Ipumeuanue: 060CHOBaHUE SBJIAETCS JOCTATOYHBIM, €CIIH B OTBETE MPUCYTCTBYET
yKa3zaHHe Ha TO, Kak (OpMHpYeTCs BUAUMOE TIOJIOKEHNE, U Ha TO, YTO UCTHHHOE
TIOJIOXKEHUE 3BE3/Ibl M3-3a MPEOMIICHUS B aTMOc(hepe HaXOIUTCS HUXKE BHIUMOTO
MOJIOKEHUS

Copep:xaHue KpuTepus Baxasl
[Ipencrasnen npaBUIBHBIN OTBET HA BOIPOC, U MPUBEIEHO TOCTATOYHOE 2
000CHOBaHHeE, HE coJepIKalIee OMHIO0K
[IpencraBnen npaBUIBHBIM OTBET Ha ITOCTABJICHHBIA BOIIPOC, HO €T0 1

000CHOBaHHE HE SIBISICTCS TOCTAaTOYHBIM, XOTS COACPXKHT yKa3aHHE Ha
¢busnueckue sABIEHUS  (3aKOHBI), IPUYACTHBIE K 00CYXIaeMOMY
BOIIPOCY.

NI
IIpencraBnens KOPPEKTHBIE paccykaeHus,
K IPaBUIbHOMY OTBETY, HO OTBET SIBHO HE C(OPMYIUPOBAH

MIPUBOAAIINC
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[IpencrasieHsl 00mIMe PACCYXICHHs, HE OTHOCSIIUECS K OTBETY Ha 0
MOCTaBJIEHHBIA BOIIPOC.

N
OTBeT Ha BONPOC HEBEPEH HE3aBHCHMO OT TOr0, YTO PACCyKICHUS
NPaBUIbHBL, WIN HEBEPHBI, WM OTCYTCTBYIOT

Maxcumanvrulii 6an 2

CpaBHUTE BEIMYHHY BBITAIKUBAIOLIEH CUIBI, JEHCTBYIOLIEH Ha KYyCOK JepeBa
00béMoM 100 c¢M® M Ha KycOK JKele3a Takoro k€ o0béMa IpH MX IIOJHOM
HOTpyKEeHUH B BoIy. PaccMoTpuTe cityuaif, KOTaa HY JKeJle30, HU JIEPEBO He JexaT
Ha JHE.

Oopa3sen BO3MOKHOI0 0TBETA

1. BeITankuBaroiue Cuibl paBHBIL.

2. BeltankuBaromasi cujla, JEHWCTBYIOIIAas Ha J000e Teno, HaxXoIsIieecs
B JKHJKOCTH, 3aBUCHT OT IUIOTHOCTH JXHIKOCTH, OOBEMa Tela W yCKOpEHHS
cBoboaHoro najaenus (F'=p, gl), HO He 3aBUCHT OT IJIOTHOCTH BEILECTBA, W3

KOTOPOTO HM3rOTOBICHO Teno. ClemoBaTeNbHO, BBITAJIKHMBAIONIME CHIBI OyayT
PaBHBIMH

Coaep:xanne KpuTepus Banusl

[IpencraBien mpaBUIBHBIN OTBET HA BOMPOC, U MPUBEIEHO JOCTATOUYHOE 2
000cHOBaHHe, HE COeprKalee OMUO0K
[IpencraBnen npaBUIbHBIM OTBET HA IMOCTaBIEHHBIM BOMPOC, HO €ro 1
000CHOBaHNE HEKOPPEKTHO WIH OTCYTCTBYET.

NI
IIpencraBieHsl  KOPPEKTHBIE — PACCYXIEHMS,  NPHUBOAALIME K
MIPaBUIILHOMY OTBETY, HO OTBET SIBHO He chopMyIHpoBaH
IIpencraBnensl o0IIMe pacCy>KAEHHs, HE OTHOCSALIMECS K OTBETYy Ha 0
MOCTaBJICHHBIA BOIIPOC.

nim
OTBeT Ha BONPOC HEBEPEH HE3aBUCHMMO OT TOTO, YTO PACCYKICHHS
[IPAaBUJIbHBI, UM HEBEPHBI, WJIK OTCYTCTBYIOT

Maxcumanvuviii 6ain 2
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Temiee uiu xoJoHEE BO3QyXa KaXKCTCA Bawm Boja B 03€pe, Korga, MCKYIaBIINCh
B CyXOﬁ )Kapl(ldﬁ JICHBb, Bu1 BeixosiuTe u3 Boabl? OTBET MOSCHUTE.

Oo0pa3en BO3MOKHOI0 0TBETA

1. Tennee.
2. Karii Bojibl, MHTEHCUBHO HCHAPSSACh C MOBEPXHOCTH MOKPOTO TeJla, MPUBOIAT
K OXJIOKJCHHUIO Tena. M3-3a 3TOro BO3yX KaKeTcs X0JIoJHee

Coaeprxanue Kputepus Banibl
[peacrasiieH MpaBUIILHBIN OTBET HA BOTPOC, U MPUBEACHO JIOCTATOYHOE 2
000CHOBaHUE, HE CojiepKaIlee OMNO0K
[IpencrasiieH MpaBUIIBHBI OTBET HAa IOCTABJICHHBIN BOMPOC, HO €ro 1

00OCHOBaHHE HE SIBISICTCS JIOCTATOYHBIM, XOTS COACPKHUT YKa3aHUE
Ha (Qusnyeckue sBJICHHUSA (3aKOHBI), MPHUYACTHBIE K O0OCYyXIaeMoMy
BOIIPOCY.

NI
IpencraBieHbl KOPPEKTHBIC PACCYKICHUS, IPUBOASIINE K IPABHILHOMY
OTBETY, HO OTBET SIBHO HE CHOPMYIIUPOBAH

[IpencraBnensl oO0IIME pACCYXKACHUS, HE OTHOCALIMECS K OTBETY 0
Ha MTOCTABJICHHBIN BOIIPOC.

Wi
OTBeT Ha BOIPOC HEBEPEH HE3aBUCHUMO OT TOIO, YTO PACCYXKICHHUS
MIPAaBUJIbHBI, MM HEBEPHBI, WJIK OTCYTCTBYIOT

Maxcumanvroiil 6aun 2
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MeHsisi  2/eKTpUUEcKOe HalpsHKeHHEe Ha y4yacTKe IelH, COCTOSALIEM U3
HUKEIMHOBOTO MPOBOJHUKA C MUIOMABIO TIOIEPEYHOro cedenus 0,2 MM?, yUeHHK
[0 TMOJIyYeHHBIM JAaHHBIM MOCTPOMJI TIpadUK 3aBUCHUMOCTH CHIIBI TOKa OT
HanpspkeHus. YeMy paBHa JUTMHA TIPOBOTHUKA?

LA g

s

1,2

0,6

0 3 9 15 U,B

Bo03MOKHBIi BADHAHT pelleHHs]

AdHO.
U=IR
[=06A o P!
U-3B =
§=0.2mm* ,_US_ 302

= - MM2 =—=———=25Mm
p = 0,4 Om: MM*/M ol 0,4-0,6

[=7? Omeem: [ =25Mm

Conepkanue KpuTepust Basuibl

[IpuBeneno moiHOE MpaBUIIBLHOE pPEIICHHE, BKIIIOYAIOIIEE CIeAyIolue 3
JJIEMEHTHI:

1) BepHO 3amucaHo KPaTKOE YCIOBHE 3a/1a4H;

2) 3anucaHbl ypaBHEHUS W  (QOPMYJbl, HPUMEHEHHE KOTOPBIX
HE0OXOIMMO U JOCTATOYHO JJIsl PEIICHHUS 3a7]aui BEIOPAHHBIM CIIOCOOOM
(B maHHOM pemeHuu: 3axon Oma 01 yyacmka yenu, Gopmyra Oas
VOeNbHO20 INEKMPUUECKO20 CONPOMUBTEHUSL);

3) BBIMIOJIHEHBI ~ HEOOXOJUMBIE  MaTeMaTH4yeckhue  MpeoOpa3oBaHuUs
W pacu€Thl, MPUBOIAIAC K [PABHIBHOMY UHCIOBOMY  OTBETY
C YKa3aHHEM eIWHUI] U3MEPEHHUs BEJIMYHMHBI, U MPEICTaBiIeH oTBeT. [Ipu
9TOM JIONYCKAeTCS pEIICHHE «IO0 YacTsAM» (C MPOMEKYTOYHBIMH
BBIYHCIICHUSIMH )

IIpaBunpHO  3amucaHbl  HeoOXoauMble  (OPMYJBI,  IPOBEAEHBI 2
BBIYUCIICHUS U TOJyYeH OTBET (BEpHBIN MM HEBEPHBI), HO IOIMyIIeHa
ommOKa B 3aIMCH KPaTKOTO yCIIOBUS WK niepeBoze eanHui B CH.

NJIn
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[IpencrarieHO MpaBUIBHOE PEIIEHNE TOIBKO B 00LIeM BHIE, 0€3 KaKuX-
JTU00 YHCIIOBBIX PACUETOB.

N
3amnucanbl ypaBHEHUSI U POPMYIIbI, IPUMEHCHHE KOTOPBIX HEOOXOMMMO 1
JIOCTATOYHO JUIS PEIICHHs 3aJa4i BBIOPAHHBIM CIIOCOOOM, HO
B MAaTEeMAaTHYECKHX MPEeOoOPa3oBaHUAX MM BBIYHCICHUAX JOMYIICHA
oIInoKa

3amucaHo W HCIOJb30BAHO HE MEHEE MOJOBHHBI HCXOMHBIX (HOpMYII,
HEOOXOUMBIX IS PEIICHUS 3a1a4u.

nim
3amucaHbl BCe HCXOJMHBIE (OPMYIBI, HO B OXHOH W3 HUX JOMYIICHA
oInoKa

Bce crmydyam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBINICYKA3aHHBIM
KpUTEpHSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasuia

Maxcumanvrwiii 6aun

3

IMap maccoit 4 Kr, IBIKYUIMHCS C HEKOTOPOH CKOPOCTBIO, COYAApsIeTCst

C HCIIOABMXXHBIM IIIapoOM TaKoH ke MAacCChI, ITIOCJIC Y€ro mapbl ABUKXYTCA BMECTE.
OHpe,HCHI/ITC, BO CKOJIBKO pa3 M3MCHUJIIACh KWHETUYCCKAA DOHECPIrUd CUCTEMBI 1TapOB

B pE€3YJIbTATC COYyAapCHUS.

Bo3MoKHBII BApDHAHT peleHust

ano: mv=(my +m,)u; u= mu
mi=ma=m =4kr 1 1 2 JUs my +m,
m1)2 (ml +m, )u m‘[)2
El =—; E2 = =
2 2 4

E_,

E,
E E
—L_9 Omeem: —-=2
E, E,

Coaeprxanue Kpurepus banasl

[IpuBeneHO TOJHOE MPABUIIBHOE PEIICHUE, BKIIOYAIOIIEE CIEAYIOIIHE 3

JIIEMEHTHI:
1) BepHO 3amMCaHO KPaTKOE YCIOBUE 3a/1a4H;

2) 3anucaHbl ypaBHEHUS W  (QOPMYJbI, HOPUMEHEHHE KOTOPBIX
HEoOXOIMMO M TOCTaTOYHO JUIS PEIICHUS 3aJa4H BEIOPAaHHBIM CIIOCOO0OM
(B DAHHOM pCIICHUH: 3QKOH COXPAHEeHUs UMRnyabcd, opmyna 0ns
KUHemuyecKo dHepeuu 00 coyoapeHuss wapos u nocje coyoapeHusi),

3) BBINIOJIHEHBI ~ HEOOXOJMMBIE  MaTeMaTH4yeckue  MpeoOpa3oBaHuUs
W pacyérThl, NpPUBOJAIIME K TPABWIBHOMY YHCIOBOMY OTBETY,
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U mpencTtasiaeH orBeT. Ilpu 3ToM HommyckaeTcs pelleHHe «II0 4acTsIM»
(c IPOMEXYTOYHBIMU BBIYMCIICHHUSMU)

[lpaBunpHO  3amucaHbl  HEOOXOAMMBIE  (OPMYIBI,  IPOBEACHBI
BBIYUCIICHUS U TOJyYeH OTBET (BEPHBINA WM HEBEPHBIH), HO JOMyINICHA
ommnOKa B 3aIIMCH KPaTKOro yciaoBus win nepesoje eaunun 8 CH.

W
[IpeacraBiieHO MPaBUIBHOE PEIICHNE TOJIBKO B 00LIEM BHIE, 0€3 KaKuX-
JTU00 YHCIIOBBIX PACUETOB.

W
3amucaHbl ypaBHEHUS U (OPMYIIBI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO H
JIOCTATOYHO JUUIsl PEIICHHUs 3a7a4il BBIOPAHHBIM CIIOCOOOM, HO
B MaTEMaTHYCCKUX MNPeoOPa3OBaHUSIX MM BBIYUCICHHAX JIOIYIICHA
ommbka

3amucaHo W HMCIOJb30BAaHO HE MEHEe MOJOBHHBI HCXOMHBIX (HopMy,
HEOOXOIUMBIX JJISI PEIICHUS 3aIa4H.

nim
3amucaHbl BCE HMCXOMHBIE (OPMYJbI, HO B OXHOM W3 HUX JOMYIICHA
omnoKa

Bce crmywyam pemieHusi, KOTOpbIe HE COOTBETCTBYIOT BBINICYKA3aHHBIM
KpUTEpUSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasuia

Maxcumanvrviii 6aun

N M
DneKTpoBo3, paboTaromuii npu HanpsbkeHuu 3 kB, pasBuBaer npu ckopoctu 12 —

C

cuiy taru 340 xH. KIIJI aBurarens snextpoBo3a paBeH 85%. Uemy paBHa cuia

TOKa B OOMOTKE 3JICKTPOABUTaTEIIsA?

Bo3moskHbIe BApMAHTHI peleHust

QaHo:
F =340 000 H A,
U =3000 B n=—=100%
v=1M An= Pt
Y As= P>t
=85% P
e = 21.100%
P2
P =Fv
P, =UI
. . 0,
1=V ogup: = 340000-12:100% _\ (oo
Un 3000-85
1-? Omeem.: I=1600 A
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Copnep:kanue KpuTepusi

bajibl

[IpuBeeHO MOJIHOE MPAaBUIBHOE PEUICHHE, BKIIOYAOIISE CICAYIOIIIE
SIIEMEHTBI:

1) BepHO 3amKcaHo KpaTKOe YCIOBHUE 3a/1a4H;

2) 3anmcaHbl  YpaBHEHUss ¥ (QOPMYJbI, HPHUMEHEHHE KOTOPBIX
HEOOXOIMMO M JIOCTATOYHO YIS PEIICHHUS 3a]a4l BEIOPAHHBIM CIIOCOO0M
(B JaHHOM pEUICHWUU: Gopmyna O Kodp@uyuenma noae3Ho2o
Oeticmeust, opmynl 01  pacuéma MexaHudecKou MOWHOCIU U
MOWHOCIU EKMPULECKO20 MOKQA);

3) BBIMIOJIHEHBI ~ HEOOXOIMMBIC ~ MAaTeMaTHYECKHE  IpeoOpa3oBaHmMs
U pacuy€Thl, OPHUBOJAIINE K MPABHIBHOMY YHCIOBOMY OTBETY
C YKa3aHHEM €IMHHUI] U3MEPEHHS BEIMYNHBI, U TPEACTABICH OTBET. [Ipn
9TOM JIOMYCKACTCSI PEIICHHE «IO0 YacTsM»  (C MPOMEKYTOYHBIMH
BBIYHCIICHUSIMH)

3

[lpaBunpHO  3amucaHbl  HEOOXOAMMBIE  (POPMYIBI,  TPOBEICHBI
BBIYUCIICHUS U TOJIyYeH OTBET (BEPHBIN WM HEBEPHBIH), HO NOMYyIICHA
onrMOKa B 3aIiCH KPaTKOTro YCIOBHA MK nepeBoe enunuil B CU.

i
[IpeacraBiieHO MPaBUIIBHOE PEIICHNE TOIBKO B 00LIEM BHIE, 0€3 KaKuX-
JTU00 YHCIIOBBIX PACUETOB.

Wi
3amucaHbl ypaBHEHUS U (OPMYIIbI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO H
JIOCTATOYHO JUISI PEIICHHWs 3a7a4il BBIOPAHHBIM CIIOCOOOM, HO
B MaTEMaTHYCCKUX MPeoOPa3OBaHUSIX MM BBIYUCICHHAX JOIYIICHA
ommbKa

3amucaHo W HMCIOJb30BAHO HE MEHEe MOJOBHHBI HCXOAHBIX (HOpMy,
HEOOXOIUMBIX JJISI PELICHUS 3aIa4H.

N
3amucaHbl BCE HMCXOMHBIE (OPMYIBI, HO B OXHOM W3 HUX JOMyIICHA
oIInoKa

Bce cnmywam perieHHs, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM
KpUTEPUSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasuia

Maxcumanvrviil 6aun
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B coorBerctBun c¢ Ilopsiaxkom mpoBeneHUss TOCYJapCTBEHHOW HMTOTrOBOM
aTTecTaluu 10 00pa30BaTeIbHBIM MPOTPaMMaM OCHOBHOTO 0O0IEro oOpa3oBaHuUs
(mpuka3 Munnpocsemenuns: Poccun u PocoOpHanzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan Munroctom Poccun 12.05.2023 Ne 73292)

«72. TIpoBepka 3K3aMEHAIIMOHHBIX Pa0OT BKITIOYAET B ceOs:

1)  mpoBepKy W OIICHWBaHHE MPEAMETHBIMH KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM 4YHMCIIE YCTHBIX) Ha 3amaHusd KIIM B COOTBETCTBHH C KPUTEPUSIMH
OLIEHMBAHUS 10 COOTBETCTBYIOIIEMY Y4eOHOMY IIpeIMETy, pa3paboTKa KOTOPBIX
OpraHu3yeTcs POCO6pHa)13OpOM1 <...>

ITo pesynbTaTaM IepBoii M BTOPOH IMPOBEPOK 3KCHEPTHI HE3aBUCUMO JIPYT OT
JIpyTa BEICTABIIIOT IIEPBUYHbIC OAIIBI 38 KaXKIBIH pa3BEPHYTHIA OTBET Ha 3a1aHUs
KUM. <...>

B cmyuae cymecTBEHHOTO pacXOKAEHHsS B IIEPBHYHBIX  OajIax,
BEICTABIICHHBIX ~ JIBYMS  OKCIIepTaMH, Ha3HAa9aeTcs  TPEThs  IIPOBEpKa.
CylecTBeHHOE PacXOXIEHHE B MEPBUYHBIX OajiaX ONpeNesieHO B KPUTEPHSIX
OILIEHUBAHUS MO0 COOTBETCTBYIOIIEMY Y4eOHOMY IpeaMeTy, pa3pabdoTKa KOTOPHIX
opranu3zyetcs PocobpHam3opom.

Tpetnii sKcrepT HazHa4yaeTcs MO COIVIACOBAHMIO C IIpeAcenaTeNeM
MpEeIMETHOH KOMHCCHM W3 4YHCIa OJKCIEPTOB, paHee He MPOBEPSBLIMX
9K3aMEHAIOHHYIO paboTy.

TpeTbeMy 3KCIEpTy MPEIOCTaBIseTCss HHPOPMAIHS O MEPBUYHBIX Oaiax,
BBICTaBJICHHBIX SKCIIEPTaMU, paHee MPOBEPSBIINMH SK3aMEHALMOHHYIO paboTy».

Cy1ecTBEeHHBIMH CUUTAIOTCS CIEAYIOIINE PACXOXKICHHS.

1. PacxoxaeHust Mexay Oanyiamy, BEICTABICHHBIMH ABYMSI SKCIIEPTaMU 3a
BBINMOJTHEHUE JIt000T0 U3 3aaanuii 17, 20-25, B 2 wiu 6onee 6amia. B atom ciydae
TPEeTUHl KCHepT NpoBepseT TOJILKO T€ OTBETHl Ha 3aJaHusi, KOTOpPhIE BBI3BAIU
CTOJIb CYIIECTBEHHOE PAaCXOXKICHHE.

2. PacxoxmeHne B pe3yibTaTax OLNCHHBAHUS JIBYMs 3KCIEpPTaMH OTBETa Ha
onHO W3 3amaHuit 17, 20-25 3akimovaercs B TOM, YTO OJUH SKCIEPT yKa3al Ha
OTCYTCTBHE OTBETa Ha 3aJaHHE B dK3aMEHAlMOHHOW pabote, a APyrod sKcmepT
BBICTaBIJI 32 BBHINIOJHEHHE dTOTO 3a/laHHs HEHyJIeBoi Oamt. B aTom cimydae Tpetunit
9KCTIEPT NMPOBEPSET TOJIBKO OTBETHI HA 3aJIaHMUs, KOTOPHIC OBLUTH OIIEHEHBI CO CTONb
CYLIECTBEHHBIM pacxoxaeHueM. CUTyaluy, B KOTOPBIX OJMH JKCHEPT yKasal Ha
OTCYTCTBHE OTBETa B DIK3aMEHAIIMOHHOW paboTe, a BTOPOH HKCIEPT BHICTABHI
HyJeBOM Oaim 3a BBIIONHEHHWE O3TOTO 3aJaHus, HE SBISIOTCS CHUTYaIHsIMHU
CYIIECTBEHHOTO PACXOXK/ICHUS B OLICHUBAHUH.

! Yacte 14 craten 59 ®enepanbHOro 3akoHa or 29.12.2012 Ne 273-03 «O6 obpazoBanmn B Poccuiickoit
Deneparyn».
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Konudukatop
MPOBEPSIEMBbIX TPeOOBAaHUH K pe3yJIbTaTaM OCBOCHHUSI OCHOBHON 00pa30oBaTeNIbHOM
TIPOrpaMMBI OCHOBHOTO OOIIEr0 00pa30BaHUS U 3IEMEHTOB COIEPKAHUS
JUIsl IPOBEICHUS] OCHOBHOT'O I'OCYJIAPCTBEHHOI'0 SK3aMEHa
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Koaudukarop
NpoBepsieMbIX TPeOOBaHMIl K pe3y/1bTaTaM 0CBOeHUS OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHHUA U 3JIeMEHTOB
co/iep:KaHus 115 IPOBeeHUsl OCHOBHOI'0 I'OCY1apCTBEHHOI0 3K3aMeHa
no ®PU3UKE

Komudukarop cocTaBneH Ha OCHOBE (heAepanbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeNFHOTO CTaHAApTa OCHOBHOTO 00Imero odpasoBanus (mamee — PI'OC)
(npuka3 MunuctepcTBa npocBeuieHus Poccuiickorr @enepaunn ot 31.05.2021
Ne 287 «O06 ytBepxkaeHnn (eaepanbHOTO TOCYJapCTBEHHOIO 00pa3oBaTEIbLHOIO
CTaHIapTa OCHOBHOTO 00IIero oOpa3oBaHH») U (eaepanbHoil 00pa3oBaTeIbHON
IporpaMMBl  OCHOBHOTO  obmiero  oOpasoBaHms  (mpuka3 MUHHCTEpCTBa
npocsenienus: Poccuiickoit ®@enepanuu ot 18.05.2023 Noe 370 «O0 yTBep)KaAeHUU
(enepanpHON 00pa30BaTETBHON IPOrPAMMBI OCHOBHOTO OOIIETO 00pa30BaHU»).

Komudukatop oTpakaeT NIPEEMCTBEHHOCTh MPOBEPACMBIX IIPEAMETHBIX
TpeOoBaHHH K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENILHOW IMPOTpaMMBI
OCHOBHOTO 00111eT0 00pa3oBanus Ha ocHoBe ®I'OC 2010 r. u ®I'OC 2021 r.

Komudukarop cocTout u3 Tpéx pas3aenos:

— pazgen 1. «IlepedeHs mpoBepsieMBIX TpeOOBaHMIT K pe3yibTaTaM OCBOCHHUS

OCHOBHO# 00pa30oBaTeIbHON MPOrpaMMBI OCHOBHOTO 00IIero oOpa3oBaHHs

1o pusukey;

— pasgen 2. «[lepeyeHp 31EMEHTOB COCPIKAHUS, IPOBEPSCMBIX HA OCHOBHOM

TOCY/IapCTBEHHOM 3K3aMEHE IO (hH3HKeE»;

— pasgen 3. «OTpaxkeHHe B COACP)KAaHHM KOHTPOJIBHBIX H3MEPHTEIBHBIX

MaTepHaoB JIMYHOCTHBIX pe3yNbTaToB OCBOCHHS OCHOBHOI

00pazoBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHHsD».

B komudukatop He BKIIOUCHBI TPeOOBaHHS K pe3yjibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO 0OIIEro 0oOpa3oBaHUs
W DIIEMEHTHl COJep)KaHUsl, NOCTIKEHHE KOTOPBIX HE MOXKET OBITh MpPOBEPEHO
B paMKaXx TOCY/IapCTBEHHOW UTOTOBOM aTTECTAIINU.

© 2024 denepanbHas ciryx0a 1o HaI30py B cepe 00pa3oBaHUs U HAYKH
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Pazneu 1. IlepeyeHb npoBepsieMbIX TPeOOBaHMIl K pe3y/1bTaTAM O0CBOCHUS
OCHOBHOIi 00pa30BaTe/ILHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHusA

no ®U3NKE

B Tabmume 1.1 mpuBenéH cocraBieHHbIH Ha ocHoBe 11. 43 OI'OC nepedeHb
MPOBEPSAEMBIX TPEOOBAHHUN K METANPEAMETHBIM PE3yJIbTATaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa3oBaHMs.

Tabnuya 1.1

Kon IIposepsieMble TpeGOBAHUS K METANPEAMETHBIM pPe3yJIbTaTaM 0CBOCHUS

nposepsi- OCHOBHOJi 00pa3oBaTeJbHON NPOrpaMMBbI OCHOBHOI0 00111er0 00pa3oBaHus
eMoro
TpeboBa-
HUS
1 Ilo3naBaTenbHble YY1

1.1 bazogvie nozuueckue deiicmeus

1.1.1 BBISIBIISTE M XapaKTepU30BaTh CYLIECTBEHHBIC IIPU3HAKH 00BEKTOB (SIBJICHMIA)

1.1.2 VYcraHaBiaMBaTh CyLIECTBEHHBII MPU3HAK KiIaccU(UKALK, OCHOBaHUS 11 000011e-
HUS M CPAaBHEHHS, KPUTEPUH IPOBOANMOTO aHAIN3a

1.1.3 C yuy€ToM NpeUIOKEHHOM 3aJaud BBISBIISATH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS
B paccMaTpHBaeMbIX (pakTax, JTAHHBIX M HAOIIOJCHHAX;
npeasIaraTb KpUTEPUH JUIs BBIIBICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
BBISBJIATE ePUIMTH HHYOPMALUHK, JAHHBIX, HEOOXOIUMBIX JUIS PELICHHS ITOCTaB-
JICHHOM 3aaun

1.1.4 BBISBIISATE IPUYMHHO-CIIE/ICTBEHHBIE CBS3H IIPH M3YUCHUH SIBICHHUH 1 IIPOLIECCOB

1.1.5 JlenaTe BBIBOJBI C HCIONB30BAaHHEM JEAyKTUBHBIX M HHIYKTHBHBIX yMO3a-
KITFOYEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH, (OPMYyITHPOBATh THUIOTE3BI O B3aHMO-
CBSI3SIX

1.1.6 CaMOCTOsITeNIbHO BBIOMpATh CIOCOO pelieHus y4eOHOH 3amauu (CpaBHMBATH He-
CKOJIBKO BapHaHTOB PELICHHMs, BHIOMPATh HamOoJiee MOAXOJIIMI ¢ y4€ToM caMo-
CTOSITESIBHO BBIJICJICHHBIX KPUTEPHEB)

1.2 basoevie uccnedosamenvckue deiicmeusn

1.2.1 [IpoBOANTE 1O CaMOCTOATEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOXKHBIH 3KC-
MEePUMEHT, HeOOJIBIIIOE HCCIIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH OOBEeKTa
H3y4YEHMs, TPUYNHHO-CIICICTBCHHBIX CBs3€il M 3aBUCHMOCTEH OOBEKTOB MEXIY
coboii

1.2.2 OneHuBaTh Ha MPUMEHUMOCTD H JOCTOBEPHOCTh WH(OPMALIUH, MTOJTYIEHHOH B X0J€
HCCIIeIOBaHMs (9KCIIEPHMEHTA)

123 CamocTosTensHo (GopMyIupoBaTh 00OOMICHUS M BBIBOJBI MO pPe3ysbTaTraM IpoBe-
JNEHHOTO HAONIOICHHUS, OMbITA, MCCICJOBAHUS, BIAaJACTh HHCTPYMEHTAMH OLCHKH
JIOCTOBEPHOCTH IIOJTYUCHHBIX BBIBOZIOB U 0000IICHUMH

1.2.4 IIporHo3upoBaTh BO3MOXKHOE JANbHEWIIee Pa3BUTHE MPOLECCOB, COOBITHH U HX

TOCJIEACTBUA B aHAJIOTUYHBIX WM CXOJHBIX CHUTyalUsAX, BBIABUI'aTb IPEAIIOJIO-
JKEHHUsS 00 UX Pa3BUTHUHU B HOBBIX YCJIOBHUAX U KOHTCKCTAX
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Kon IIpoBepsieMble TPeGOBaAHHS K MeTAaNPEIAMETHBIM Pe3yJIbTATAM 0CBOCHHS
npoBepsi- OCHOBHO¥i 00pa30BaTeJIbHON MPOrPaMMBbI OCHOBHOT0 0011Ier0 00pa3oBaHust
eMoro
TpeboBa-
HHUS
1.2.5 Hcnonp30BaTh BOMPOCH! KaK MCCIEAOBATEIECKHI HHCTPYMEHT TTO3HAHUS;
(bopMynHUpoBaTh BONPOCHI, (PUKCHPYIOIIHE PA3PhIB MEXKIY PEaTbHbIM U JKelaTelb-
HBIM COCTOSIHUEM CHTyallid, OOBEKTa, CaMOCTOSTEIBHO yCTaHABIMBATh HCKOMOE
U JaHHOE;
(bopMHpOBaTH THIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKACHUH U CYy)KASHUH Apy-
T'HX, ApTYMEHTHPOBATh CBOIO MO3MIIMIO, MHEHHE
1.3 Paboma c ungpopmayueii
1.3.1 [IpuMeHATh pa3iIMYHBIE METOJbI, HHCTPYMEHTHI U 3aIIPOCHI IIPU IIOMCKE W 0TOOpe
nH(pOpPManuK MM JaHHBIX U3 MCTOYHUKOB C Y4ETOM MpEIOKEHHOH ydeOHOH 3a-
JIau¥l ¥ 33J]aHHBIX KPUTEPUEB
1.3.2 BriOupaTth, aHAIM3UPOBATh, CHUCTEMATH3HPOBATh W HMHTEPIPETUPOBATH HHQOP-
MaLHIO PA3IMNYHBIX BUJIOB U (OPM NpeACTaBICHUS;
HaXO/IUTh CXOJHbIE apTYMEHTHI (TIOATBEPIKIAFOIINE WK ONIPOBEPTaIOLINe OJHY U Ty
XKE UJICI0, BEPCHIO) B Pa3IMYHBIX MH()OPMALIMOHHBIX HCTOYHHKAX
133 CaMOCTOsITENIbHO BBIOMpATh ONTHMAJbHYK (opMy mpenacraBieHHs HH(POPMAIK
1 WUTIOCTPUPOBATH PELIacMbIC 3314l HECJIOKHBIMH CXeMaMH, AnarpaMMaMH, HHOM
rpaduKoil U X KOMOHHAIHAME
1.3.4 OneHrBaTh HAAE&KHOCTh MH(POPMAIMU 110 KPUTCPHSAM, IIPEUIOKEHHBIM IIE/1aro-
THYECKHM PaOOTHUKOM MM C(OPMYITHPOBAHHBIM CaMOCTOSITEIIBHO
1.3.5 D¢ peKTHBHO 3aOMUHATH ¥ CHCTEMaTH3UPOBAaTh HH()OPMALHIO
2 Kommynukatusnbie YV /I
2.1 Obuwenue
2.1.1 Beipaxkath ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U MMChMEHHBIX TEKCTaxX
2.1.2 B xoze nuanora u (Wan) AUCKYCCHHU 3a1aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOH
TEeMbl ¥ BBICKA3bIBaTh WIEH, HAICIICHHBIC Ha pEIICHHE 3alaud W IOIJEpiKaHHe
OIaro)xenaTeTbHOCTH OOIIECHNS;
COIOCTAaBIATh CBOM CYXICHHS C CYXICHUSIMH JPYTMX YYacTHHKOB JMAJIora,
0o0OHapy»KHMBaTh Pa3IM4UC M CXOACTBO MO3HIHH
2.1.3 [IyO6nu4YHO TpEeNCTaBIATh Pe3yJbTAThl BHIMOJHEHHOTO OMbBITAa (IKCIEPHMEHTA, HC-
CIIe/I0BaHUS, IPOEKTA);
CaMOCTOSITEIbHO BBIOMPATh (pOPMAT BBICTYIUICHHSI C y4ETOM 3a1ad IPE3CHTaLUU
1 0COOCHHOCTEH ayJJUTOPUH M B COOTBETCTBUH C HUM COCTABJIATH YCTHBIC W IHCh-
MEHHBIE TEKCTHI C HCIOJIb30BaHNEM MILTFOCTPATHBHBIX MaTEPHAIOB
2.1.4 Bocnpuaumats u (popMyIHpOBaTh CYXKICHHS, BBIPAXKaTh MOIMH B COOTBETCTBUH
C IeSIMU U YCJIOBUSIMH OOICHUS;
pacro3HaBaTh HeBepOANbHbIE CPECTBA OOLICHHS, IIOHUMATh 3HAYEHNUE COLHAIBHBIX
3HAaKOB, 3HATh M PAcIO3HABATh MPEANOCHIIKA KOHMINKTHBIX CHUTYyaIMil U CMATYATh
KOH(JIUKTBI, BECTH II€PETOBOPEI;
[IOHMMAaTh HAMEPEHMs JPYTHX, MPOSBIIATH YBaXXMTCIBHOEC OTHOLICHHE K cobecen-
HHKY U B KOPpPEeKTHOH (hopMe hopMynmpoBaTh CBOM BO3PAKEHUS
3 Peryastusnbie YY/I
3.1 Camoopzanuzayus
3.1.1 BBIsIBIIATE IPOGJIEMBI JUISl PEIICHNUS B )KU3HCHHBIX U YUCOHBIX CHTYaLsIX;

CaMOCTOSTENBHO COCTABIIATh AJTOPUTM PEIEHHS 33/1aul (MM €ro YacTh), BHIOMPATh
crocob pemieHus y4e6HOH 3a1aun ¢ yu€ToM MMEIOIMXCS PECypPCOB H COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/IaraeMble BApHAHThI pEIIeHHI
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Kon IIpoBepsiemble Tpe0OBaHUS K MeTAIIPeIMETHBIM pPe3yJIbTaTaM 0CBOCHHS
npoBepsi- OCHOBHO¥i 00pa30BaTeJIbHON MPOrPaMMBbI OCHOBHOT0 0011Ier0 00pa3oBaHust
emMoro
TpeboBa-
HHUS
3.1.2 OpHEHTHUPOBATECSA B PA3IMIHBIX TMOIXOAAX MPHHATHS PEIICHUH (MHIWBUIyalbHOE,
NPHHATHE PELICHUs B IPYIIIE, IPUHATHE PEIIeHUit Ipynmnoii);
COCTaBIIATH IUIAH AEHCTBHI (IUIAH pean3alliy HAMEUYSCHHOTO alITOpHTMa PEIICHUs),
KOPPEKTHUPOBATH MPEATOKEHHBIN aATOPUTM C y4ETOM MOTYyYCHHUs HOBBIX 3HAHHUN 00
U3y4aeMoM O0BEKTE;
Jie1aTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE
3.2 Camokonmpons
3.2.1 BiageTs criocodamMu caMOKOHTPOJIS,, CAMOMOTHUBAIIMU U pehIICKCHI
322 BHOCHTH KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, H3MeE-
HUBIINXCSI CHTYaIllid, yCTAHOBJICHHBIX OMIMOOK, BOSHUKIIHNX TPYAHOCTEH
323 JlaBaTh aJleKBaTHYIO OLICHKY CUTYaIMH U IpeJularaTh IU1aH ¢€ N3MCHCHUYS;
YYUTBIBATh KOHTEKCT M MPEIBHACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IIPU
pelieHud yueOHOH 3ajauM, ajanTUPOBATh PEIICHHE K MEHSIOIUMCS 00CTOs-
TEJILCTBAM;
OOBSACHATD IMPUYMHBI JOCTIKEHMS (HEIOCTHKCHHS) DPe3ylbTaTOB JAESTEIBHOCTH,
J1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY, YMETh HAXOIUTb MO3HTUBHOE B IPOH30-
HIEAIICH CUTyalH;
OIICHUBATh COOTBETCTBHE PE3yIbTATA IIEH U YCIOBUAM
3.3 Imouuonanvuvlit uHmMeNIeKM
33.1 Pa3nnuath, Ha3bIBATh U YIPABIATH COOCTBEHHBIMH SMOIMSAMU U SMOLUSMH APYTHX;

BBISIBIIITH M QHAJTM3UPOBATH MPUIUHBI SMOLIHIH;
PETyJINpOBaTh CIIOCO0 BBIPAKEHUSI AIMOLIMI

B Tabmume 1.2 mpuBenéH cocraBieHHBIM Ha ocHOBe 1. 45.7.1 ®I'OC
HEepPeYCHb NPOBEPSACMBIX TPEOOBAaHMI K IPEAMETHBIM pe3yibTataM 0a30BOr0O
YPOBHSI OCBOCHHUSI OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO OOILETO
oOpazoBanusi. B Tabmume 1.2 moka3zaHo, 4TO TpeOOBaHMSA K MPEIMETHBIM
pesynbrataM u3 OI'OC 2021 r. sBIAIOTCA NPEEMCTBEHHBIMU U ACTAIU3UPYIOT
hopmynupoBku Tpedoanuid u3 ®I'OC 2010 r.

IIpoBepsemble TpeOOBaHMS K TPEIMETHBIM pe3yJbTaTaM COOTHECEHBI
C MeTalpeIMeTHBIMH pe3yIbTaTaMu (U3 Tabmmist 1.1).
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Tabauya 1.2
Kon IIposepsieMble TpeGOBaHMS K Npea- Mera- O6o0ménnbie popMyIHPOBKH
npoBepst METHBIM pe3yJbTaTaM 6a30BOro npen- TpedoBaHNUii K MPeAMETHBIM
eMoro YPOBHS OCBOEHHSI OCHOBHOM MeTHBI | pe3yasTaTtam u3 ®I'OC 2010 r.
TpedoBa o0pa3oBaTe/IbHOI POrpaMmbl pe3yJib-
HUSA OCHOBHOTO 00111€r0 00pa3oBaHNs TaT
Ha ocHoBe ®I'OC 2021 r.

1 IMonumanue ponu ¢usuku B Hayunoit | MIT 1.1.2 | ®opmupoBanue mpencTaBieHU
KapTHHE MHpA; 0 3aKOHOMEPHOH CBSI3M U IIO3HA-
c(OpMHPOBAaHHOCTh 0a30BBIX MpeEl- BAaeMOCTH SBICHUH HMPHPOABI, 00
CTaBJICHWH O 3aKOHOMEPHOH CBA3M OOBEKTUBHOCTH HAy4YHOTO 3Ha-
1 NIO3HABACMOCTH SIBICHUH IPHPOJIBI, HUS, O CHCTEMOOOpasyoliei po-
0 ponM DJKCIEpHMEHTa B (HU3HKe, 71 GU3MKK TS pasBUTHS IPYTHX
0 CHCTEMO0OpasyroIeld postu HU3NKH €CTECTBCHHBIX HAyK, TEXHHKH
B Pa3BUTHUH E€CTECTBEHHBIX HAyK, TeX- 1 TEXHOJIOTHi; HAyYHOTO MHpO-
HUKH M TEXHOJOTUH, 00 3BONIOINH BO33pEHHs KaK pe3yJbTaTa H3y-
(hU3MUEeCKUX 3HAHUH U UX POJH B Iie- YEHHs OCHOB CTPOCHHS MaTepUH
JIOCTHOH €CTECTBEHHOHAYYHOH KapTH- U (GYyHIAMCHTAIBHBIX 3aKOHOB
HE MHpa, O BKJIAJ€ POCCHICKUX U 3a- ¢bu3nKn
PYOCXHBIX YUEHBIX-(DU3UKOB B Pa3BH-

THE HayKH, OOBSICHEHHE IIPOLECCOB
OKPY’KalolIero MHpa, pa3BUTHE TeX-
HUKH U TeXHOJOTHH

2 3HaHug o Bumax Mmarepud (Bemectso | MII 1.1.1; | dopmupoBanue  mepBOHAYAIb-
1 [I0JIE), O JIBMXKEHHMH KaK criocobe cy- 1.2.3- HBIX HpEJCTaBIeHUH O (usn-
[IECTBOBAaHMS MAaTE€pHUH, 00 aTOMHO- 1.2.5 YECKOW CYIIHOCTH SIBIEHUI Hpu-
MOJIEKYJIPHOH TEOpUH CTPOCHHS Be- pOABI (MEXaHHMYECKHX, TETTIOBBIX,
mecTBa, 0 (PU3HMYECKON CYIIHOCTU SB- UIEKTPOMArHUTHBIX M KBAHTO-
JICHUH TPUPOJBI (MEXaHWYECKHX, Tell- BBIX), BUJIaX MaTepuu (BEIIECTBO
JIOBBIX, DJIEKTPOMArHUTHBIX U KBaH- U TI0JIE), ABMKEHHH KaK crocooe
TOBBIX); CYIIECTBOBAHUs MaTEPUM; yCBOE-
YMEHHE pa3iuyarh SBICHUS 110 OIH- HHE OCHOBHBIX HJEH MEXaHHKH,
CaHUIO MX XapaKTePHBIX CBOICTB U Ha aTOMHO-MOJIEKYJIIPHOTO  yYEHHS
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX O CTPOGHHM BELIECTBA, 3JIEMEH-
JTaHHOE (hU3NYECKOE SIBIICHHE; TOB JICKTPOJIMHAMUKH U KBaHTO-
YMEHHE paclo3HaBaTh IPOSIBICHHE BOM ()M3MKHM; OBJIAJCHUE IIOHS-
H3Y4YEHHBIX  (DU3UYCCKUX  SBJICHHUIT TUHHBIM amlapaToM U CUMBOJIH-
B OKPY’KAIOIIEM MHpE, BBIACIAS HX YECKHM SI3bIKOM (PU3UKH
CYIIECTBEHHBIE CBOHCTBA/IPU3HAKU

3 Biagenne ocHOBaMH MOHSATHIWHOTO all- MII 1.1

mapata ¥ CHMBOJIMYECKOTO SI3bIKA
(U3MKM W HCNONB30BAaHME WX I
penreHns y4eOHbIX 3a1ad;
YMEHHE XapaKTepu30BaTh CBONCTBA
Tel1, Gu3MYecKue SBICHUS U IIPOLEC-
CBl, WCTONB3ys (yHIaMeHTambHBIE
U SMITUPHYECKHE 3aKOHBI

4 YMeHue onuceiBaTh M3ydeHHbIe cBoi- | MIT 1.1.3
CTBa Tl M (PU3NUYCCKUE SBICHHMSA, HC-
0NTb3ysl (PU3HUECKHE BETUYHHBI

5 Bnanenne ocHoBamm MeTomoB Hayd- | MII 1.2; | [IpuoOpeTeHue ombiTa IpHMEHe-
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Kox
npoBepst
eMoro
TpeboBa
HUSA

IIpoBepsiemble TpeOOBaHUs K Ipe-
METHBIM pe3yJbTaTaM 6a30B0ro
YPOBHSI OCBOEGHHUSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbI
OCHOBHOT0 00111er0 00pa3oBaHusI
Ha ocHoBe ®PI'OC 2021 r.

Merta-
npen-
METHBII
pe3yib-
TaT

O0001mEnHbIe (POPMYTHPOBKHU
TpeGOBaHHIi K NPeAMETHBIM
pesyabTatam u3 ®IrocC 2010 r.

VYMeHue pemath pacuéTHbIC 3a[aud
(Ha 6a3ze 2-3 ypaBHEHHI), HCIOIB3YS
3aKOHBI U (JOPMYJIBI, CBSI3BIBAIOIIME
(hu3nuecKue BEIUYMHBI, B YaCTHOCTH,
3aIHCHIBATh KPATKOE YCIOBHE 3aJadH,
BBISIBJIATH HEIOCTAIONINE JAaHHbBIC, BbI-
Ouparb 3aKOHBI M (OPMYIIBI, HEOOXO-
JUMBIE I € PELIEHHs, UCIOIb30-
BaTh CIIPABOYHBIC JIAHHBIC, TPOBOAUTH
pacuéTbl M OLEHMBATH PEATMCTHY-
HOCTb IIONYy4CHHOTO 3HaueHus (u3u-
YeCKOH BEJIMYMHBI; YMEHHE OIpese-
JSATh Pa3MEpPHOCTh (DU3MUECKOH Be-
JIMYMHBI, HOTYy4YCHHOH HPH pEIICHUH
3a]1a9H

MII 1.1.6

YMeHne XapaKTepH30BaTh MPHHIINAIIEI
JICHCTBUS  TEXHMYECKHX YCTPOWCTB,
BTOM 4HCIE OBITOBBIX HPUOOPOB,
Y IPOMBIIUICHHBIX TEXHOJIOTHYECKHX
HPOLIECCOB MO UX ONHCAHHIO, HCIOJb-
3ysl 3HaHHUSA O CBOMCTBaX (PU3MUYECKHUX
SIBICHUH U HEoOXOoAnUMBIe (DU3HIECcKHe
3aKOHOMEPHOCTU

MIT 1.1.3;
2.1.1

[lonnmanmne (GU3NIECKUX OCHOB
1 TIPUHLUIOB AciicTBHs (paboThI)
MAIIUH ¥ MEXaHU3MOB, CPEJICTB
MepeIBIKEHHsT U CBS3U, OBITO-
BBIX TPHUOOPOB, MPOMBIIIICHHBIX
TEXHOJIOTMYECKHX MIPOLIECCOB,
BIMSHUS HX Ha OKPYXKAIOIIYIO
cpelly; OCO3HaHHE BO3MOXHBIX
MPUYHAH TEXHOTCHHBIX M JKOJIO-
THYECKUX KaTacTpod
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Kon IIpoBepsiemble TpeOOBaHUs K IPe- Mera- O0001ménnbIe GOPMYITHPOBKHU
npoBepst METHBIM pe3yJbTaTaM 6a30B0ro npen- TpedoBaHMii K MPeAMETHBIM
emMoro YPOBHS 0CBOEHHSI OCHOBHO¥ MeTHBI | pe3yabTaTam u3 ®I'OC 2010 r.
TpedoBa o0pa3oBaTe/IbHON NPOrpaMmebl pe3yib-
HHS OCHOBHOTI0 00111eT0 00pa30BaHuUsI TaT
Ha ocHoBe PI'OC 2021 r.
HOTO ITO3HAHUs C y4ETOM COOJIIOICHUS 3.2.1; HUS HAay4HBIX METONOB II03HA-
MpaBuJI 0€30MaCHOT0 TPyAa: 322 HUSI, HaOMIoneHHs (QU3NIECKHX
HaOmofieHne  (U3MYECKUX  SIBIICHHIL: SIBJICHUH, IIPOBEICHUS OIIBITOB,
YMEHHE CaMOCTOSATEIBHO COOMpaTh MIPOCTBIX  DKCIIEPUMEHTAIBHBIX
9KCIICPHUMEHTAIBHYIO yCTaHOBKY W3 HCCIIEIOBAaHUIl, NMPAMBIX M KOC-
JTaHHOTO Habopa 00OpymOBaHMS IO BEHHBIX M3MEPEHHH C HCIOIb30-
HMHCTPYKIMH, OINUCHIBATH XOJ| OIIbITa BaHHWEM AaHAJIOTOBHIX U LHU(pO-
1 3aIHCBIBATh €r0 PE3yJbTaThl, (op- BBIX M3MEPHUTEIbHBIX MPUOOPOB;
MYJIHPOBATh BBIBOIBI; MTOHAMaHNe HEU30eKHOCTH TO-
MIPOBEJCHUE NPSIMBIX M KOCBEHHBIX U3- IPEIIHOCTEH JII0ObIX H3MEPeHHH
MepeHHH (U3NYECKUX BEIUYHMH: yMe-
HHUE TUTAaHUPOBATh HM3MEPEHUs, CaMo-
CTOSATENIBHO ~ COOUpaTh JKCIEPUMEH-
TaJIbHYI0 YCTaHOBKY IO HHCTPYKIIUH,
BBIYMCIIATh ~ 3HAYEHHE  BEIMIMHBI
U QHAJIU3UPOBATh  IIOJIyYCHHBIE  pe-
3yJIBTAThI C YYETOM 3alaHHOH MOTpel-
HOCTH Pe3yJIbTaTOB H3MEPEHHII;
IIPOBEJICHUE HECIIOKHBIX IKCIIEPHMEH-
TaJIBHBIX ~HCCICOBAHUN; CaMOCTOS-
TENPHO COOMpaTh IKCIEPHUMEHTATb-
HYI0 YCTaHOBKY ¥ HpOBOAUTH HC-
ClIeIOBaHUE MO WHCTPYKIHUH, IpeJ-
CTaBNIATH MONYYCHHBIE 3aBUCHMOCTH
(bU3UYECKUX BEIMYMH B BHIE TaOIHIL
1 rpadMKOB, YYHUTHIBATh IOTPEIIHOC-
TH, AeNaTh BBIBOJBI MO PE3yNbTaTaM
HCCIICIOBAHUS
6 INonumanune xapaxtepHeix cBoifcts | MIT 1.1.1; | dopmupoBanue  mHepBOHAYaIb-
(usnuecknx mozernel (MarepuagbHAS 2.1 HBIX TIPEICTaBICHUN O (u3Hdec-
TOYKa, aOCOIFOTHO TBEPAOE TEIO, MO- KOW CYIIHOCTH SIBICHHH HPHPO-
JIend  CTPOCHMs Ta3oB, JKHUAKOCTEH bl (MEXaHHYECKHX, TEMIOBBIX,
Y TBEPABIX TEJ, IUIAHETapHAas MOJEIb IEKTPOMArHUTHBIX M KBAHTO-
aToMa, HyKJIOHHas MOJETb aTOMHOTO BBIX), BUJIaX MaTepuu (BEIIECTBO
sIpa) U yMEHHE MPUMEHSTh HX JUIs U TI0JIe), ABMKEHHU KaK crocooe
00bsICHCHUS! (PU3NYCCKUX MTPOLECCOB CYIIECTBOBAHUS MaTEPUH; yCBOE-
7 YMmenue o0bsicHATh (usudeckue npo- | MII 1.1.4; | HHE OCHOBHBIX MJEH MEXaHHKH,
L[ECCHl M CBOWCTBA TelNl, B TOM YHCIE 1.1.5; ATOMHO-MOJIEKYJIIPHOTO  yYEHHs
U B KOHTEKCTE CHTyallUuH IPaKTUKO- 2.1.1 O CTPOEHHM BEILECTBA, JJIEMEH-

OPHEHTHPOBAHHOTO XapaKTepa, B 4acT-
HOCTH, BBISBITh TNPUIHMHHO-CIIEICT-
BCHHBIC CBSI3H M CTPOHUTH OOBSCHEHHE
C ONOpOH Ha H3Y4YEHHBIE CBOMCTBa
¢usnuecknx sBIEHU, (U3MUECKUe
3aKOHBI, 3aKOHOMEPHOCTH ¥ MOZEIH

TOB JIEKTPOJHHAMHUKH U KBaHTO-
BOil (DM3UKH, OBIAICHUC TOHS-
THIHBIM aIlllapaToM U CHMBOJIHU-
YECKHM SI3bIKOM (pU3UKH
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YMeHne HCIoNb30BaTh 3HAHHUSA O (H-
3UYCCKHUX SIBJICHUSIX B HOBCeI[HeBHOﬁ
JKU3HU JuIs  obecriedeHus Oesomac-
HOCTH TpH OOpalleHuH C OBITOBBIMHU
npuboOpaMu M TEXHHYECKUMH yCTPOH-
CTBaMH, COXPAHEHHUS 3JI0POBbS U CO-
ONIOJCHUSI HOPM  SKOJIOTHYECKOTO
NOBEIICHUSI B OKpYXKaloIied cpezne;
[MOHUMaHKE HEOOXOMMOCTH ITPUMEHE-
HUS JOCTIKEHHH (U3MKH W TEXHO-
JIOTHH JUISl PalMOHATIBHOTO NIPHUPOMO-
[OJIb30BAHUS

MII 1.1.4;
1.1.5;
3.1.1

Oco3HaHne HeOOXOJMMOCTH IPHU-
MEHEHHUSI JOCTIDKCHHH (pU3UKH
U TEXHOJOTHI JUIsS palMOHANb-
HOTO HPHPOJIOIOIB30BAHHS
OBIIAICHHE OCHOBaMH Oe3omac-
HOTIO HCIIOJb30BAHUSA €CTECTBEH-
HBIX U MCKYCCTBEHHBIX JJICKTPHU-
YECKHMX M MarHUTHBIX  IIOJIEH,
3JICKTPOMArHUTHBIX U 3BYKOBBIX
BOJIH, €CTECTBCHHBIX U HCKYCCT-
BCHHBIX HOHHM3UPYIOIIUX H3IIy4e-
HU BO M30€KaHUE UX BPEIHOIO
BO3ICUCTBUSI HAa OKPY)KAIOLIYIO
Cpeiy ¥ OpraHu3M 4eIOBeKa;
pa3BUTHE YMEHHUS ILIAHHPOBATH
B IIOBCETHEBHON JKM3HH  CBOH
JICWCTBUSI C IPHMEHEHHEM I10JIy-
YEHHBIX 3HAHMH 3aKOHOB MeXa-
HUKH, 3JEKTPOINHAMHKH, TEPMO-
JIMHAMHMKH W TEIUJIOBBIX SIBJIEHUIN
B LIEJISIX COCPEIKEHUSI 310POBbBSI;
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Pa3nen 2. [lepeyeHb 21eMEHTOB COdeP:KaHHsI, IPOBEPSIEMBIX HA OCHOBHOM

rocyiapcTseHHoM sk3ameHe no ®U3UKE

B Tabmune 2.1 mnpuBen€H COCTAaBICHHBIH Ha OCHOBE (eaepaabHOM
0o0pa3oBaTeNbHOW MPOTPaMMBbl OCHOBHOTO 00IIero 00pa3oBaHus TO (HUNKE
nepedeHb MIPOBEPSEMBIX 3JIEMEHTOB COEPKAHUSI.

Kon IIpoBepsiemble TpeOOBaHUs K IPe- Mera- O0001ménnbIe GOPMYITHPOBKHU
npoBepst METHBIM pe3yJbTaTaM 6a30B0ro npen- TpedoBaHMii K MPeAMETHBIM
emMoro YPOBHS 0CBOEHHSI OCHOBHO¥ MeTHBI | pe3yabTaTam u3 ®I'OC 2010 r.
TpedoBa o0pa3oBaTe/IbHON NPOrpaMmebl pe3yiib-
HHS OCHOBHOTI0 00111eT0 00pa30BaHuUsI TaT
Ha ocHoBe PI'OC 2021 r.
(opMupoBaHUE IPEACTABICHUM
0 HEpaIMOHAJIBHOM HCIIONB30Ba-
HHUM  TPUPOAHBIX  PECypCOB
1 9HEPIHH, 3arps3HEHUH OKpYKa-
IOIIEH Cpelbl KaK CIEACTBUS He-
COBEpIICHCTBA MANIMH W Me-
XaHH3MOB
11 OmbiT  moucka,  npeodOpasosanust | MIT 1.3.1- -
Y TIpeqICTaBieHus HHGOOpMau (GHU3H- 1.3.5

9eCKOTO COJICPKaHMUs C HCIIONb30BaHH-
eM MH(OPMAIMOHHO-KOMMYHHKATHB-
HBIX TEXHOJIOTHU;

YMEHHE OICHUBATh JIOCTOBEPHOCTH
HOJIy4eHHON MH(POpPMALUU HA OCHOBE
UMEIOIIUXCS 3HAHUH M JIONOJHUTENb-
HBIX HCTOYHHKOB;

YMEHHUC HCIIOJIb30BaTh IPU BBIIIOJIHE-
HUM y4eOHBIX 3ajaHUil Hay4HO-
HOMyJISAPHYIO JIUTepaTypy Qusndec-
KOrO COZEp)KAaHMS, CIIPAaBOYHBIE Ma-
TepHalbl, pecypcsl cetu MHTepHeT;
BlIafiecHHe 0a30BBIMH HaBBIKAMH IIpe-
obpaszoBanus HH(pOpMAUUK U3 OAHOM
3HAKOBOIl CHCTEMBI B IPYTYIO; YMEHHE
C037aBaTh COOCTBEHHBIC IHCHMEHHbIE
U YCTHbIE COOOLICHHS Ha OCHOBE
MHGOPMAMU U3 HECKOIBKHX MCTOY-
HHKOB
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Tabauya 2.1
Kon IIpoBepsieMblii 3JIeMeHT cofAep:KaHUA B nporpam- | Hanuuue nanHoro
Me KaKoro 3JIeMeHTa cofiep-
KJacca JKAHUS B KOJIH-
H3yvaercst ¢ukarope OI'D
NPOULIBIX JIET
1 | MEXAHUYECKHUE SIBJIEHUSI
1.1 | Mexanuueckoe IBIDKeHHe. MaTepuanabHas TOUKa. 7,9 +
Cucrema orcuéra. OTHOCUTEIILHOCTD JIBHXKCHHS
1.2 | PaBHOMEpHOE U HEPAaBHOMEPHOE JBU)KCHUE. 7,9 +
Cpennsist ckopocts. DopMyna s BBIYUCICHHS
cpeaHel CKOPOCTH:
b S
t
1.3 | PaBHOMepHOE TPSMOJNIMHEHHOE IBIKEHHUE. 3a- 7,9 +
BHCHMOCTh KOOPJAMHATHI Tela OT BPEMEHH B CITy-
Yyae paBHOMEPHOTO NPSIMOJIMHEIHOTO JIBMKCHUSL:
x(t)=x,+0,t.
I'paduky 3aBUCUMOCTH OT BPEMEHHU JUISl MPOCK-
MM CKOPOCTH, IPOCKLMY INEPEMELICHHs, IMyTH,
KOOP/AMHATHI IPH PAaBHOMEPHOM HPSIMOIMHEHHOM
JBUKCHHUU
1.4 | 3aBUCHMOCTh KOOpIMHATHl Tela OT BPEMEHHU 9 +

B Clly4ae PaBHOYCKOPEHHOIO IPSIMOIMHEHHOro
JBUKEHMS:
2

x(t)=xy+tvy,t+a, %

dopmynsl UL IPOSKIMH  HEpeMelLIeHUs,
MIPOEKINU CKOPOCTH M HMPOCKINH YCKOPEHHUS IIpU
PaBHOYCKOPEHHOM MPSAMOIMHEHHOM JIBIKCHHU:

2

t
X ‘7’
v.()=vy, +a,-t,

a,(t)=const,

2
X

s ()=v,, t+a

2
V,, =V, =2a,s,.
I'padukn 3aBUCHMOCTH OT BpEMEHH ISl TPOEK-
U YCKOPCHHMS, MPOCKIMH CKOPOCTH, MPOCKIINH
nepeMelIeHts], KOOpAUHAThl IIPU PaBHOYCKOPEH-
HOM HpHMOHHHeﬁHOM JBWXXCHUHN
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Kon IIpoBepsieMblii 3JIeMEHT cOepPKAHUS B nporpam- | Haauuue gansoro
Me KaKoro 3JeMeHTa coaep-
KJjaacca JKaHUS B KOJIH-
u3ydaercs ¢ukarope OI'D
MPOULIBIX JIET
1.5 | CBobognoe manenne. DOpMyIIBI, OMHCHIBAIOLIHE 9 +
cBOOOJHOE MAJeHHE Tela 10 BEpTUKAIU (IBH-
JKEHHE Tella BHU3 WIM BBEPX OTHOCHTEIBHO II0-
BepXHOCTH 3emin). ['paduku 3aBHCHMOCTH OT
BPEMEHH JUIs IPOCKLMH YCKOPEHHUS, MPOCKIHU
CKOpPOCTH W KOODIMHATBI IIpU CBOOOJHOM Iia-
JICHHH TEJIa [0 BEPTHKAIIN
1.6 | CkopocTh paBHOMEPHOTO JBIDKEHHS Tela IO 9 +
okpy>xHocTH. Hanpasnenue ckopoctu.
®dopmyna Ui BBIYUCIECHHS CKOPOCTH 4epe3 pa-
JIMyC OKPYXKHOCTH M TIEPHOJT OOpaIeH s
v = 2LR .
T
LlentpoctpemurensHoe yckopenue. Hanpasnenue
LIEHTPOCTPEMHUTENBHOrO  ycKopeHus. ®Dopmya
JUISL BEIYHCIICHHS YCKOPEHUSL:
2
a, =L
“ R
®dopmyna, CBs3bIBaIOIas IEPHOJ W YacTOTY
oOparieHus:
V = L
T
1.7 | Macca. IlnotHocTh BemiectBa. dopmyiia i Bbl- 7 +
YHCIICHUS TTIOTHOCTH:
P
1.8 | Cuna — BekTopHasi ¢usudeckas BenuuuHa. Cio- 7,9 +
KEHHE CHII
1.9 | SIBnenue nnepuun. Ilepsbiii 3akon HeroToHa 7,9 +
1.10 | Bropoii 3akoH HeioTOHA: 9 +
F=m-a.
CoHamnpaB/IeHHOCTh BEKTOpa YCKOpPEHHs Tena
1 BEKTOpa CHJIBL, ISHCTBYIOIIEH Ha TEI0
1.11 | B3aumopeiicrue ten. Tperuii 3akoH HproToHa: 9 +
By =-Fiy,
1.12 | Tpenne mokos M TpeHHE CcKoMbXeHHs. Dopmyna 7,9 +
JUISL BBIYMCIICHUST MOJYJISL CHIIBI TPEHHS CKOJIb-
KEHHUS:
F,=uN
1.13 | dedopmanus Tena. Ypyrue u Heynpyrue nedop- 7,9 +

Malmu. 3aKkoH ympyroi nedopmanuu (3aKOH
T'yka):
F=k-N
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Kon IIpoBepsieMblii 3JIeMEHT cOepPKAHUS B nporpam- | Haauuue gansoro
Me KaKoro 3JeMeHTa coaep-
KJjaacca JKaHUS B KOJIH-
u3y4yaercs (uxarope OI'D
MPOULIBIX JIET
1.14 | BcemupHoe TArotenne. 3aKOH BCEMUPHOTO TSTO- 9 +
TEHUSL:
Fog.
R
Cuuta TspKECTH. Y CKOpPEHHE CBOOOIHOTO HaJIeHHUS.
®Dopmyna a5t BEIMUCICHHS CHIIBI TSHKECTH BOIH3N
TIOBEPXHOCTHU 3eMIIH:
F=mg.
JBmxenne muaner Bokpyr Comnna. Ilepsas kxoc-
MH4ecKas ckopocTs. HeBecoOMOCTh U neperpysku
1.15 | IMnynbe Tena — BeKTOpHas (puU3MUECKas BeNH- 9 +
YHHa.
p=m0
Wmmynbc cucTeMsl Tedl.
VI3smeHeHue umiybca. VIMITynbe cHTbl
1.16 | 3akOoH COXpaHEHHS HMMITyJIbCa Ui 3aMKHYTOM 9 +
CHCTEMBI TEIT:
P =m0, +m,V, =const.
PeakTHBHOE IBI)KEHHUE
1.17 | Mexanunveckass pabora. dopmyna aius BeIYHC- 7,9 +
JieHust pabOThI CHIIBL:
A=Fscoso..
MexaHn4ecKast MOIIHOCTb:
A
t
1.18 | KuneTnyeckas U MOTEHIMAIBHASI SHEPTHS. 7,9 +
®dopmyna A BBIYMCICHHS  KHHETHYECKON
SHEPIUu:
I’i’l‘U2
Er="3"
Teopema 0 KHHETHYECKOH SHEPTUH.
dopmyia Ui BBIYHCICHUS TOTCHIMAIBHON 3HEp-
TUU Tella, OJHATOro Haa 3eMIIEi:
E,= mgh
1.19 | Mexanuueckast SHEprus: 7,9 +

E=E, +E,.

3aKOH COXpaHEHWs MEXaHHMYeCKOW DHEPIHH.
dopmyna A 3aKOHA COXPaHEHHS MEXaHUUECKOM
9HEPruH B OTCYTCTBHE CUI TPCHHUS:

E = const.

[IpeBparuenne MexaHHIECKOW SHEPTUH NIPH HAIU-
YHU CUJIbI TPEHHS
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Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaAHUSA

B nporpam-
Me KaKoro
KJjaacca
u3ydaercs

Haanuune 1anHoro
3JIeMeHTa colep-
JKAHUS B KOJTHU-
¢ukarope OI'D
MPONLIBIX JIET

1.20

[TpocThie MEXaHU3MEL. «30JI0TOE MIPABHIIO» MeXa-
HUKH.

Poryar. MomeHT cuiibl:

M =Fl.

VYcnoBre paBHOBECHs pbluara:

M, +M,+..=0.

TToaBMKHBIN M HENOABMIKHEIN OJI0KH.

4

TI0JI€3Has

KIT/I mpocThIX MEXaHU3MOB, 1] =

3aTpayeHHas

7,9

+

1.21

JlaBieHue TBEpAOTO TENA.
dopMyna Uil BBIYHUCICHHS AABICHHUS TBEPIOTO
Tea:

_F
p= 5
JlaBnenue ra3a. ATMOC(epHOe JTaBIeHHE.
T'mapocTariyeckoe qaBiIeHNe BHYTPH KHIKOCTH.
dopMyna Ui BEIMHCICHHS [aBICHUS BHYTPH
JKUJIKOCTH:

P=Pgh+ Py

1.22

3akon Ilackais. I'uapapandeckuii npecc

1.23

3akon Apxumena. dopmyna s onpeneacHUs
BBITAJIKUBAIOUIEH CHJIBI, JIEHCTBYIOIIEH Ha TEo,
TIOTPYKEHHOE B XKUAKOCTD HIIH Ta3:

F Apx. = pgl .
VYcnoBue miaBanus tena. IlnaBanue cynoB U BO3-
JIyXOIUIABAHHE

1.24

MexaHudeckue KoJieOaHusl. AMHJ’II/ITyﬂa, nepuon
M 9acTOTa KOJICOAHHIA.
d)opMyna, CBA3bIBAIOIIAs YaCTOTY U IIEPUOM KOJIC-

o 1
OaHuii: v = —
VTT

1.25

Maremaruueckuil U Npy>KUHHbIN MasTHUKU. [Ipe-
BpAIllCHHE OJHEPTHUHM IMPHU KOIeOATEILHOM JIBH-
KEHUU

1.26

3aryxaromue xonebanus. BeiHyxaeHHble KoseOa-
Husl. Pesonanc

1.27

MexaHU4YecKrue BOJHBI. HpOZ[OJ'ILHLIC H norepey-
HBIC BOJIHBI. ,[[.]'II/IHa BOJIHBI 1 CKOPOCTH pacipocCT-
PpaHeHUs BOJIHBI:

A=v-T
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Kon IIpoBepsieMblii 3JIeMEHT cOepPKAHUS B nporpam- | Haauuue gansoro
Me KaKoro 3JeMeHTa coaep-
KJjaacca JKaHUS B KOJIH-
u3y4yaercs (uxarope OI'D
MPOULIBIX JIET
1.28 | 3Byk. I'pomxocTe m BbIcOTa 3ByKa. OTpaxkeHne 9 +
3BYKOBOI1 BOJIHBI Ha TpaHule AByX cpen. Mudpa-
3BYK U yJIbTPa3ByK
1.29 | Ilpaxmuueckue pabomoi 7,9 B xomudukarope
M3mepenne cpenHeil IUIOTHOCTH — BELIECTBA; OI'D mpouusx et
apXHMEI0BOI CUIIbI; JKECTKOCTH MPYKHHBI; KO- [paKTHIECKUE
(UIMEHTa TPEHUS CKOJNBKEHHS; PabOThI CHIIBI paGoTsr
TPEeHHs, CHIBl YNPYTOCTH; CPEOHEH CKOPOCTH H}j g;’;ii’ig}”}gb
JBIKEHUST OpycKa MO HAKJIOHHOW IUIOCKOCTH; HOSMILIIO, HO HX
YCKOpEHHs1 OpyCKa IpU ABMXKCHUH T10 HalIOHHOT IpoBeeHHe
IIOCKOCTH; 9acTOTHI U TIepHoia KonebaHuid mare- eIy CMATPHBATOCH
MaTHYECKOr0 MAasTHHKA; YaCTOThl M MEPHOJIa KO- 06pasoBaTeLHBIMH
ne6aHui MPYKUHHOTO MAsTHUKA; MOMEHTA CHJIbI, IpOrpaMMaM
JEHCTBYIONIETO Ha phIyar; paboThl CHIIBI YIPYTO- 1 IPOBEPSIIOCH
CTU IIPU NOABEME Ipy3a C MOMOILBIO HEMOIBUXK- 3aganusmu KUM
HOro 650Ka; paboTHl CHIIBI yHOPYrOCTH IpH ors
MoABEME TPy3a C HOMOIIBIO MTOABMKHOTO OIIOKa.
VccnenoBanne 3aBUCHMOCTH apXMMEIOBOH CHIIBI
oT 00BbEMa TOrpy)KEHHOM YacTH Tela U OT IUIOT-
HOCTH JKHAKOCTH; HE3aBUCHMOCTH BBITAJIKHBAIO-
mieit CHIIBI OT MaccChl Teja; CHIIbI TPEHHS CKOJIb-
JKEHHS OT CHJIBI HOPMAJILHOTO JIABJICHUS U OT pofia
MTOBEPXHOCTH; CHJIBI YNpPYTOCTH, BO3HHUKAIOIIEH
B TIPY’)KHHE, OT CTEMEHM JedopMaluy MPYKUHBI;
yCcKOpeHHss Opycka OT yIyia HakJIOHa Hampas-
JISIOIEH; Mepuoaa (JacToThl) KONeOaHWd HUTS-
HOTO MasTHHMKA OT JUIMHBI HUTH; TIEpHoia Koseba-
HUH TIpYy>KMHHOTO MasTHHMKa OT MacChl Ipy3a
1 KECTKOCTH TIPYKHHBI; UCCICIOBAHNE HE3aBHCH-
MOCTH IIepuoja KoneOaHHH HUTSAHOTO MasTHHKA
OT Macchl Ipy3a.
IIpoBepka yciioBHs paBHOBECHS pblyara
1.30 | Qusuueckue asnenuss 6 npupode: TPAMEPHI JBU- 7,9 B komudukatope

HKEHUsI C PA3IMYHBIMU CKOPOCTSIMH B JKHBOI1 U He-
JKHMBOH MPUPOE, ACHCTBUE CHIIBI TPCHUS B IIPUPO-
J¢ ¥ TeXHMKE, NPHINBBI M OTIHBEI, JBIDKCHHE
riaHet COJHEYHOH CUCTEMBI, pEaKTHBHOE JIBHIKE-
HYE JKUBBIX OPraHU3MOB, PHIYard B TEJE YEIIOBE-
Ka, BIMAHHE aTMOC()EPHOTO JaBIEHMS Ha JKUBOU
OpraHu3M, IUIABAaHHE PbIO, BOCIPHUSTHE 3BYKOB
JKMBOTHBIMH, 3€MJIETPSICCHUE, CCHCMUYECKHE BOJI-
HBI, I[yHaMH, X0

OI'D npombIx JeT
¢busnueckue
SIBJICHUS B TIPUPOJIE
U TEXHUYECKHUE
yCTpoiicTBa
HE BBIICISUICH
B OTZEIBHYIO
MO3UIINIO, HO
TIPUCYTCTBOBAITH

1
3LleCB H Jajee: 3JIEMEHTBI COACpIKaHHUsA, OTMCUYCHHBIC 3HAKOM «—», HE 6y£[yT TNPEACTAaBICHbI B 3alaHUAX orns

2024 r.
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Kon IIpoBepsieMblii 3JIeMEHT cOepPKAHUS B nporpam- | Haauuue gansoro
Me KaKoro 3JeMeHTa coaep-
KJjaacca JKaHUS B KOJIH-
u3y4yaercs ¢uxarope OI'D
MPOULIBIX JIET
1.31 | Texnuueckue ycmpoiicmea: CUHIOMETp, AaTIUKH 7,9 B 00pa3oBaTeIbHON
IIOJIOXKEHMSI, PACCTOSHUSA M YCKOPEHHS, JTUHAMO- porpaMmme Uim
METp, NOALIUITHUKH, PAKETHI, PbIYar, MOABMKHBIN yueOHMKax
W HETIOABWKHBIA OJIOKM, HAKJIOHHAs IJIOCKOCTD,
IIPOCTBIE MEXaHU3MBI B OBITY, COOOIIAIOLINECS CO-
CyIbl, YCTPOHCTBO BOJOIPOBOJA, THIPABINYEC-
KHH Tpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIIHEBOM HACOC, apeoMeTp, IXOJIOT, UCIIOJb-
30BaHME yJIbTPa3ByKa B ObITY U TEXHUKE
2 | TEILIOBBIE SIBJIEHUS
2.1 | OcHOBHBIEC MMOJOXKEHHS MOJEKYJISIPHO-KHHETHIEC- 7,8 +
KO TeopuH CTpOeHus BemecTsa. Mogenn
TBEP/OTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM
BemecTa. Kpucraummyeckue u aMmopgHbIe Tesia
2.2 | [IBmwxkeHue uacTull BemecTtBa. CBsi3b CKOPOCTH 7,8 +
JIBIDKEHMS YaCTHIl C TeMIeparypoil. bpoyHoBckoe
JIBIDKEHHE, tudPysns
2.3 | CMaunBaHUe U KaWUIIPHEIE SIBICHUS 8 -
2.4 | TemnoBoe paclIupeHHe U CKaTHe 8 -
2.5 | TerutoBoe paBHOBECHE 8 +
2.6 | BHyTtpennss sHeprus. Pabora u Teruionepemava 8 +
KaK cocoObl H3MEHEHHs BHYTPEHHEH YHEPI U
2.7 | Buasl Temonepenadn: TEIUIONPOBOAHOCTh, KOH- 8 +
BEKIIMS, H3JyUCHUE
2.8 | HarpeBanue u oxnaxnenue Ten. Kommuectso Te- 8 +
IUIOTHL. Y JeNIbHAs TEeIIIOEMKOCTb:
O=cm(t,~1))
2.9 | 3akoH COXpaHEHHs PHEPIHHU B TEIIOBBIX IMpPOLEC- 8 +
cax. YpaBHEHHE TEIIOBOro OanaHca:
0,+0,+..=0
2.10 | Ucnapenne u koHaeHcauusi. V3MeHeHUe BHYT- 8 +
pEeHHE SHEepruu B HPOIEcCe MCIAPEeHMs W KOH-
nencanuy. Kunenne »)XuakocT. Y aeapHas TEIIo-
Ta MapooOpa3oBaHMUs:
L9
m
2.11 | BnaxxHOoCTh BO3yXa 8 +
2.12 | IlnaBnaeHue u KpUcTadau3anus. MizMeHeHne BHYT- 8 +

pEeHHEH »JHEpruM NpH IUIABICHUM ¥ KpUCTal-
JM3alud. Y AenbHas TeIIoTa MIaBJICHHS:

52

m
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Kon IIpoBepsieMblii 3JIeMEHT cOepPKAHUS B nporpam- | Haauuue gansoro
Me KaKoro 3JeMeHTa coaep-
KJjaacca JKaHUS B KOJIH-
u3y4yaercs (uxarope OI'D
MPOULIBIX JIET
2.13 | BHyTpeHHAS dHEprusi CTOpaHUs TOIUIMBA. Y I€Tb- 8 +
Hasl TEIUIOTa CrOPaHus TOIUINBA:
4=2
m
2.14 | Ipunmumnel paboTel TerioBbix asuratenei. KI1J] 8 -
TEIIOBOTO JIBUIaTeNIs
2.15 | Ilpaxmuueckue pabomoi 8 B xoxuduxarope
V3Mepenue yaenbHOH TEMIOEMKOCTH METasllu- OI'S mpouuisIx et
YECKOro IWJIMHJIPA; KOJIMYECTBA TEIUIOTHI, MOJY- TpaKTHICCKHE
YEHHOTO BOJIO KOMHATHOM TeMIeparyphl (hMKCH- paGoTsr
POBaHHOM Macchl, B KOTOPYIO OMYIIEH HarpeThIi H:: g;i?:i?}ﬁb
LWIMHAP; KOJIMYECTBA  TEIUIOTHI, OTJAHHOTO HOSMILIIO, HO HX
HarpeTsiM WIMHIPOM, TIOCHE OIYyCKAaHHS €ro R —
B BOJly KOMHATHOH TEMIIEPaTypbl; OTHOCHTE/IbHOM MpeAyCMATPHBATOCH
BI2XXHOCTH BO3/yXa; YyJEJbHOH TEIUIOTHI IUIaB- 06pasoBaTebHBIMH
JICHUS JIbJA. IIporpaMMaMu
VccnenoBanne W3MEHEHHs TEMIIEPATypbl BOMBI 1 IPOBEPSLIOCH
IIPY Pa3IMYHbIX YCJIOBHSX; SBICHUS TEILIOOOMEHA 3aganusiMu KM
NP CMEIIMBaHUM XOJIOZHOM M TOpsSYei BOIBI; ors
porLecca UCIapeHust
2.16 | Qusuyeckue s6neHUs 6 npupode: MOBEPXHOCTHOE 8 B xombuxarope
HATSKEHHE ¥ KaNMJUIAPHBIE ABICHUS B IPHPOJE, OI'S mpomuthix mrer
KpHCTaUTbl B mpupone, wusnyueHne ComnHia, usuueckue sBICHUA
3aMep3aHMEe  BONOEMOB,  MOPCKHE  OpH3BL B LIPHPOAC
oOpa3oBaHKe pOChl, TyMaHa, HHesl, CHera " Tg;(n:;g:;:e
2.17 | Texnuueckue ycmpoiicmea: KalWUIAPEI, TIpHMEpBI 8 HeyBHi[ S——
HCTIONB30BAaHUS KPUCTAILIOB, XKUAKOCTHBIN TEPMO- B OTIETBHYIO
METp, AATYMK TEMIEpaTyphl, TEPMOC, CHCTEMa TO3HIHIO, HO
OTOIUICHUSI JOMOB, TUTPOMETPBI, TICHXPOMETP, Ia- IIPUCYTCTBOBANH
poBasi TypOWHa, ABUTATeNIb BHYTPEHHErO Cro- B 00pa3oBaTeNbHOl
panus MIPOrpaMMe MjIx
y4eOHHKax
3 | 9JEKTPOMATHUTHBIE SIBJJEHUSL
3.1 | Onexrpuzanms Ten. [[Ba BUIA 3JIEKTPUIECKUX 3a- 8 +
ps0B
3.2 | B3aumopeiicTBHe  3apsDKEHHBIX — Tell.  3aKOH 8 -
Kynona
3.3 | 3aKoH COXpaHEHHUs DIEKTPUUECKOro 3apsiaa 8 +
3.4 | Onexrpuueckoe moje. Hanpspk€HHOCTH dIIEKT- 8 -
pudeckoro nois. [IpyuHINT Cynepro3uIuy dIeKT-
PHYECKHX NOJIeH (Ha KaYeCTBEHHOM yYpPOBHE)
3.5 | Hocurenn »snekrpuveckux 3apsuoB. JleiicTue 8 +

DJIEKTPUYICCKOI'O TIOJIA Ha JJICKTPUICCKUE 3apAaabl.
HpOBOﬂHHKI/I U JUDJICKTPUKU
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Kon IIpoBepsieMblii 3JIeMEHT cOepPKAHUS B nporpam- | Haauuue gansoro
Me KaKoro 3JeMeHTa coaep-
KJjacca JKaHUsA B KOJHU-
u3ydaercs ¢ukarope OI'D
MPOULIBIX JIET
3.6 | Ilocrosnnelii snmexkTpudueckmii Tok. JlelcTBus 8 +
anexTpuueckoro Toka. Cuna Toka. Hampsbxenue.
=4
t
A
U=~
q
3.7 | OnexkTpudeckoe  CONPOTHBIICHHWE.  YIEIbHOE 8 +
IJIEKTPUUECKOE CONPOTUBIICHHE:
kPl
S
3.8 | 3akoH OMa /17151 y4acTKa 3JIEKTPUYECKOH Liemnu: 8 +
U
I=—.
R
3.9 | IlocnenoBarenbHOE COEAUHEHUE IPOBOAHUKOB: 8 +
I,=1,; U=U,+U,; R=R,+R,.
[TapannensHoe coequHEHHWE TNPOBOAHUKOB paB-
HOTO CONPOTHBIICHUS:
Rl
U=Uy;I=1+1,;R=—.
2
CMenaHHble COeJMHEHUs] IPOBOJHUKOB
3.10 | PaGoTa 1 MOITHOCTH DIEKTPUIECKOTO TOKA. 8 +
A=U-1-t; P=U"-1I
3.11 | 3akon [xoymns — Jlenna: 8 +
2
O=I1"-R-t
3.12 | OmpiT Dpcrexa. MarHuTHOE MoOJ€ MPSMOTO HPO- 8 +
BOJIHHMKA C TOKOM. JIMHUM MarHUTHON MHAYKIUU
3.13 | MarauTHOE TOJIe MOCTOSHHOTO MarauTa. Bzammo- 8 +
JieiicTBHE IOCTOSIHHBIX MarHUTOB
3.14 | JleiicTBHE MAarHMTHOTO TOJNs HAa MPOBOAHHUK 8 +
C TOKOM
3.15 | Onbitel Dapajges. SIBiaeHHE 31EKTPOMArHUTHON 8 -

unaykuuu. [Ipasuso Jlenna
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Kon IIpoBepsieMblii 3JIeMEHT cOepPKAHUS B nporpam- | Haauuue gansoro
Me KaKoro 3JeMeHTa coaep-
KJjaacca JKaHUS B KOJIH-
u3y4yaercs (uxarope OI'D
MPOULIBIX JIET

3.16 | Ilpakmuueckue pabomol 8 B xoxuduxarope
V3MepeHHe 2JIEKTPUYECKOTO CONPOTHBICHUS pe- OI'S npomwutbix nret
3HCTOpPA; MOIIHOCTU 3JIEKTPUIECKOTO TOKa; pabo- HpaKTHYECKHE
THI 3JIEKTPHYECKOTO TOKA. paGortsl
HccnenoBanue 3aBHCHMOCTH CHIIBI TOKA, BO3HH- HE BBIACTATHCE
KaIOIIETo B IPOBOAHHUKE (PE3UCTOPHI, JIAMIIOYKA), B OTHCIEHYIO0

NO3UIIUKO, HO UX
OT HaNpsDKEHUSI Ha KOHIAX IPOBOAHMKA; 3aBUCH- ——
MOCTH CONpPOTHUBIICHHUS OT JUIMHBI IHPOBOJHUKA, [Ipe Iy CMAaTPHBATOCH
IUIOMIA/N €TO MOIEPEYHOr0 CEYEHHS U YAEIBHOTO 06pasoBaTebHBIMI
CONpPOTHBIICHHUSI. [IporpaMMaMi
[IpoBepka mpaBuiIa A JIEKTPUUCCKOTO HAIps- 1 [IPOBEPSLIOCH
KEHHs TPH  II0CJICOBATEIbHOM COCJHHEHHN sanaansamu KUM
MPOBOJHUKOB; TIpaBWJIa Il CHJIBL  JJIEKTPH- ors
YECKOr0 TOKA MpH TAapajyIeIbHOM COCAMHEHHU
IIPOBOJIHUKOB (PE3UCTOPBI U JTAMIIOUKA)

3.17 | Qusuueckue s6nenus 8 npupode: SNEKTPUIECKUE 8 B xommduxarope
SBICHUS B aTMocdepe, 3IEKTPHYCCTBO IKHUBBIX OI'D mpouusx et
OpraHM3MOB, MAarHUTHOE HoJNe 3emiH, apeiid (usnueckue sBNCHUS
MOJIFOCOB, POJIb MATHUTHOTO TIOJSL JUIsl )KU3HU Ha B IIpMpOJC
3eMile, NOJSPHOE CUSHUE 1 TEXHUICCKHIC

3.18 | Texnuueckue ycmpoiicmea: 31€KTPOCKOI, aMIep- 8 yerpouctsa

. HEC BBIJICIIAIINCH
METp, BOJNBTMETP, PEOCTAT, CUETUHK dIEKTpHiec- B OTACTbHYIO
KOW SHEPTHH, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI, HO3HIIO, HO
HarpeBaTelbHBIE 3JIEKTPONPHOOPHl  (TIPHMEpEI), TIpHCYTCTROBATH
JNEKTPUUCCKHE HPEIOXPAHUTENH, DICKTpOMar- B OGPA30BATENBHOI
HHT, JIEKTPOABUIATENb HOCTOSIHHOTO TOKa, IeHe- IporpaMMe K
paTop MOCTOSIHHOTO TOKA yueGHUKax

3.19 | OnextpomarauTHeIe BonHBI. Illkama amekTpomar- 9 +
HUTHBIX BOJH

3.20 | JIyueBas mopens cBeta. IlpsmonuneiiHoe pac- 9 +
IIPOCTPAHECHHE CBETa

3.21 | 3akoH orpakenus ceta. [lmockoe 3epkaio 9 +

3.22 | IlpenomiieHue cBeTa. 3aKOH MPEJIOMIICHHUS CBETa 9 -

3.23 | lucnepcus ceeTa 9 +

3.24 | Jlunza. Xon nyueit B nuH3e. PokycHOe paccTosi- 9 +
HUe JUH3bL. ONTHYecKas CUJia JINH3BL:

D=1/F
3.25 | I'ma3 kak ontudeckas cucrema. OnrHueckue mpu- 9 +

60pbl
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Kon IIpoBepsieMblii 3JIeMEHT cOepPKAHUS B nporpam- | Haauuue gansoro
Me KaKoro 3JeMeHTa coaep-
KJIacca JKaHUS B KOJIH-
u3ydaercs ¢ukarope OI'D
MPOULIBIX JIET
3.26 | Ilpakmuueckue pabomol 9 B xoxuduxarope
V3MepeHHe ONTHYECKOM CHIBI  COGMparoLiei OI'S mpouunsIx et
JMH3BI;, (DOKYCHOTO pACCTOSHHS —COOMparomeit NPAaKTHICCKUC
nuH3b! (10 CBOWCTBY PAaBEHCTBA PAa3MEPOB MpeE.- paGortsl
MeTa M H300pakeHHs, KOorja MpeAMET PacIolio- H; :;’;ii’:f;z"
XKEH B JIBOMHOM (hoKyce), IoKa3aTelst Mmpesiomie- HO3HINIO, HO 11X
HHS CTEKJIA. 3 TpoBenenne
HccnenoBanue cBoicTBa N300paXKeHus], MOITyYeH- [IpEIyCMaTPHBATOCH
HOTO C IIOMOIIBIO COOMpAroIIeil JIMH3bI; U3MEHE- 06pa3oBATEBHEIME
HUS (DOKYCHOTO DACCTOSIHHS [JBYX CIOKCHHBIX [IporpaMMaMi
JIMH3; 3aBUCHMOCTH yTJIa MPEIOMJICHHSI CBETOBOTO ¥ [IPOBEPSLIOCH
Jlyda OT yrJla INaJieHdsi Ha TpaHuIEe «BO3IYyX — sapanusiMua KUM
CTEKJIIO» ors
3.27 | Qusuueckue aenenusn 6 npupode: 3armenust ComH- 9 B xoxuduxarope
na u JIyHbl, IBETA TEJ, ONTHYECKHE ABJICHHSA B aT- OI'S mpouutsIx et
Mocdepe (1BeT Heba, pedpakis, pagyra, MUPaxk) dusuieckue sBneHus
3.28 | Texuuueckue ycmpoiicmea: OYKM, IEPUCKOI, 9 B IIPPOAC
(oToamnmapar, ONTHIECKHE CBETOBOBI 1 TEXHIMICCKHE
ycTpoiicTBa
HC BBIACIAINCH
B OTZENBHYIO
TO3UILIHIO,
HO IIPUCYTCTBOBAINA
B 00pa3oBaTeNbHOI
MporpamMme Uiu
y4eOHHKaxX
4 | KBAHTOBBIE SIBJIEHUS
4.1 | PagnoaktuBHOCTH. Anb(a-, OeTa-, raMMa-H3Jy4de- 9 +
Hus. Peakiuu anbga- u Gera-pacmaga
4.2 | OnwiTel Pesepdopma mo paccesHmio anbga-dac- 9 +
tu1. [InanerapHas Mozens aToMa
4.3 | Cocras aTomHOTrO siapa. M3oTomnst 9 +
4.4 | Ilepuox momypacnajia aTOMHBIX siiep 9 -
4.5 | Slneprbie peakuuu. 3aKOHBI COXPAHEHUS 3apsIo- 9 +
BOT'O M MaCCOBOT'O YUCEI
4.6 | Qusuueckue senenus 6 npupoode. €CTECTBEHHbIH 9 B xoxuduxarope
PaaMOAKTUBHBIN (OH, KOCMUYECKHUE JIY4H, PaJHo- OI'D npouuisIx et
AaKTHBHOE MW3JIyuY€HHE MPHPOJHBIX MHHEPAJIOB, usmaecKHe sBICHMS
JefiCTBHE DaJMOAKTHBHBIX M3Ily4eHHi Ha opra- B LIPHPOZC
HH3M YelloBeKa 1 TCXHIICCKHIC
= ycTpoiicTBa
4.7 | Texuuueckue ycmpoiicmea: CIEKTPOCKOI, HHAU- 9

BUJTyaJIbHBIN JTO3UMETp, KaMmepa BuibcoHa, saep-
Hasl SHepPreTHKa

HE BBIJICIISUIHCh
B OT/EIbHYIO
TMO3HLIUIO,

HO [PUCYTCTBOBAIK
B 00pa3oBaTeabHOM
MpoOrpaMMe Ml
yueOHHKAX
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Pazgen 3. OTpaxkeHune B COIEPKAHMN KOHTPOJIbHBIX U3MEPHUTEIbHBIX
MaTepuaJI0B JUYHOCTHBIX Pe3y/IbTATOB OCBOCHUA OCHOBHOM
00pa3oBaTe/IbHOM NMPOrpaMMbI OCHOBHOI0 001ero oopa3zosanus no ®U3NKE

JIMYHOCTHBIE ~ pe3ysibTaThl  OCBOCHUS  OCHOBHOW  00pa3oBaTeNbHOI
nporpammsbl obyvaromumucs (Ha ocHoBe @T'OC 2021 r.) oTpakarOT rOTOBHOCTh
0o0yJarmuxcsi  pyKOBOJCTBOBATHCS ~ CHCTEMOH  IO3UTHBHBIX  IIEHHOCTHBIX
OpPHCHTAIIMN W pPAaCIIUpPEHHE OIBITa JEITEIFHOCTH Ha e€ OCHOBE W B Ipollecce
peanu3aluy OCHOBHBIX HAIIPABIEHUH BOCIIUTATENBHOMN A TENbHOCTH.

CopepkaHrue W pe3ysbTaThl BhIMONHEHUs 3aaanuid OI'D cBs3aHBl B TOM
guciIe C JIOCTYDKEHHEM CIEAYIOIIMX JIMIHOCTHBIX PE3YJIbTaTOB OCBOCHUS
OCHOBHO# 00pa3oBatesibHOM nporpamMmMel Ha ocHoBe ®T'OC 2021 r.

B uwactu @usuueckozo eocnumanus, Gopmuposanus Kyibmypvl 300pP06bs
U IMOYUOHANLHO20 OIA2ONOTYUUA!

— OCO3HaHHE IIEHHOCTH XU3HH;

— OCO3HaHHWE MOCJCICTBUN M HENPHUSATHE BPEIHBIX MPUBBIYCK (YMOTpPeOICHHS
aJIKOTOJIs, HAPKOTUKOB, KYpeHHsI) U MHBIX (opM Bpena s (GU3HYECKOTo U
TICHXWYECKOTO 3I0POBBS;

— coOuoieHre TpaBHiI OE30IIACHOCTH, B TOM YHCIIC HABHIKOB 0€30I1aCHOTO
MIOBEZICHUS B HUHTEPHET-CPEIC;

—  CIOCOOHOCTH aJanTHPOBATHCS K CTPECCOBBIM CUTYyalusmM
Y MEHSFOLIMCS COITATIbHBIM, HH(POPMAIIMOHHBIM U TIPHPOIHBIM YCIOBHUSIM,
B TOM YHCIIC OCMBICISISI COOCTBEHHBIH ONBIT W BBICTpAWBas JalbHEHIIIe
eIy,

— yMeHHe MPUHUMATH Ce0s U APYTHX, HE OCYKIas;

— YMeHHE OCO3HaBaTh JMOIIMOHAIBEHOE COCTOSIHHE ceOs M JPYTHX, yMEHHE
YIPaBIATh COOCTBEHHBIM SMOLOHAIBLHBIM COCTOSHUEM;

— cpOpMUPOBAHHOCTh HaBbIKa pe(dIeKCHH, MpPU3HAHME CBOETr0 IpaBa Ha
omuOKy U TaKOTO e IpaBa JPyroro YeJIoBeKa.

B wactu mpyodosozo socnumanus:

— HHTEpeC K MPAaKTUYECKOMY H3Y4YEHHUIO Mpodeccuil M Tpyda pasiudHOro
poda, B TOM 4YHCIE€ Ha OCHOBE NPHMEHEHHS M3y4aeMOro MpeIMETHOTO
3HaHUS,

— OCO3HaHHE BKHOCTH OOyUYCHHS Ha TIPOTSIKCHUU BCEH YKU3HU IS YCIICIITHOM
npodeccHOHaTbHON NeSTeIbHOCTH U Pa3BUTHE HEOOXOIUMBIX YMEHHUH Ui
3TOTO;

— YBa)KCHHUE K TPYIy U pe3yJIbTaTaM TPYJOBOH JACATEIHHOCTH.

B wactu sxonocuueckozo 6ocnumanusi:

— OpHEHTalYs Ha IPUMEHEHUE 3HAHWH U3 COLMANBHBIX M €CTECTBEHHBIX HAyK
JUIL pelIeHus] 3amad B OOJIACTH OKPYXAOWIeH Cpelbl, IUIAHUPOBAHUS
MOCTYNIKOB M OLCHKH HMX BO3MOXHBIX TMOCJIEACTBUI U OKPYKAFOIICH
cpensl;

— TIOBBIIIEHHE YPOBHS DKOJOTMYECKOH KYJIBTYypBl, OCO3HAaHHE TII00AIEHOTO
XapakTepa dKOJOTHISCKUX MPoOIeM 1 MyTel UX pelIeHNS;
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— aKTHBHOE HEMIPUSTHE AEUCTBUM, MPUHOCSIIINX Bpea OKPYKaloIen cpese;

— OCO3HaHHE CBOEH pONM KaK TpaKJAaHMHA W TOTPEOUTENS B YCIOBHUIX
B3aUMOCBSI3U MPUPOHON, TEXHOJIIOTHUECKON H COIATIBHOM CPe.

B wactu npunsmus yennocmu Hayuno2o nO3HAHUA:

— OpHeHTauusi B JAEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTaBICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeJOBEKa,
OpUPOABI M OOIIECTBA, B3aUMOCBA3AX  YEIIOBEKA C  NPUPOTHOM
U COLIMAJIbHOM CpeJoif;

— OBIIQJIEHUE A3BIKOBOM M YUTATENbCKOU KYJIbTYPOU KaK CPEICTBOM ITO3HAHUS
MUpa;

— OBJIaJICHHE OCHOBHBIMH HAaBBIKAMH HCCIICJIOBATEILCKOW JIESITENBHOCTH,
YCTAaHOBKa  Ha  OCMBICICHHE  OMbITa,  HAOMIONEHWH,  IOCTYIKOB
U CTpeMJICHHE COBEPLICHCTBOBATh MYTH IOCTIKCHUS WHAWBUAYAIHHOTO
1 KOJUIEKTHBHOTO OJIarOMOTyYHS.

IIpumenurensro k I'OC 2010 r. MOKHO TOBOPUTH O CBsi3W 3aaanuil OI'D
C JOCTHXXEHUEM JIMYHOCTHBIX Pe3yJbTaTOB OCBOCHHUSI OCHOBHOW 00Opa3oBaTeNbHOM
NporpaMMBbl  OCHOBHOTO OOIIer0 00pa30BaHHs, OTPAKAOIIUX TI'OTOBHOCTHh
U CIOCOOHOCTh  OOydaromMXcs K CaMOPa3BUTHIO M JIMYHOCTHOMY
CcaMooIpeieTIeHnIo, cHOPMHPOBAHHOCTh HX  MOTHBALMM K  OOYyYEHHIO
W [eJCHANpPABICHHOW TI03HABATENEHON NESTEIBHOCTH, CHCTEMBl 3HAYHMBIX
COIMANTBHBIX W MEXIMYHOCTHBIX OTHOIIEHUH, IIECHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
OTPKAMONIMX JINYHOCTHBIE W TPAXKIAHCKHE TMO3MIUK B JICATCIHHOCTH,
COLMANbHbIE KOMIIETCHIIMH, IPaBOCO3HAHHME, CHOCOOHOCTH CTaBUTh LI
U CTPOUTH JKM3HECHHBIC IUIAHBI, CIHOCOOHOCTH K OCO3HAHUIO POCCHHCKON
WICHTHYHOCTH B MOJUKYJIBTYPHOM COLIMYME, B TOM YHUCIIE

«2) hopMHpOBaHKE OTBETCTBEHHOI'O OTHOLICHUS K YYCHHIO, TOTOBHOCTH
M CIIOCOOHOCTH OOYYAIOMIUXCs K CAMOPa3BUTHIO M CaMOOOPa30BAHUIO HA OCHOBE
MOTHBAIIMK K OOYYCHHIO WM IMO3HAHUIO, OCO3HAHHOMY BBIOOPY W TOCTPOCHHIO
JATbHEHIIe MHIUBUYyalbHOW TPaeKTOPHU 00pa3oBaHUs Ha 0a3ze OPHUEHTHPOBKU
B Mupe npodeccrii 1 MpoPeCCHOHANBHBIX MPEANOYTCHUH, ¢ YYETOM YCTOHUUBBIX
TIO03HABATEIbHBIX HHTEPECOB, & TAK)KE HA OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO
OTHOIICHUS K TPy, Pa3BUTHSI OIBITA YYACTHS B COIIMATBHO 3HAYNMOM TPY/IC;

3) dopMupoBaHHEe  LIEIOCTHOIO  MHPOBO33PEHHs,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKl H© OOLIECTBEHHOW IPAaKTUKH,
YVYUTHIBAIOIIETO COLMAIBHOE, KYJIBTYPHOE, SI3BIKOBOE, NYXOBHOE MHOToo0Opasme
COBPEMEHHOI'0 Mupa; <...>

8) hopmupoBaHKE LIEHHOCTH 3I0POBOTO M 0E30MACHOT0 00pa3a XKHU3HU; <...>

9) hbopMUpOBaHHE OCHOB 3KOJOTHUYECKOW KYJIbTYPBI, COOTBETCTBYIOICH
COBPEMEHHOMY  YpPOBHIO  JKOJIOTHYECKOTO  MBIIUICHHS, Pa3BUTHE  OIbITA
JKOJIOTHYECKH OPUCHTUPOBAHHON pPE(IICKCUBHO-OIICHOYHONH M TMPaKTHYECKON
JeSITENbHOCTH B )KU3HEHHBIX CUTYALHAX).
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Cnennduxanust
KOHTPOJIbHBIX U3MEPUTECJIbHBIX MATEPHUAJIOB 1JI51 IPOBECACHUSA
B 2024 roxy 0CHOBHOI'O TOCY1apCTBEHHOI0 IK3aMeHa
no ®PU3BUKE

1. Ha3zHayeHUe KOHTPOJIbHBIX U3MepHTeIbHBIX MaTepuasios (KUM) OI'D
OcHoOBHOIT TocynapcTBeHHbIH dk3ameH (OI'D) mpencrtaBiser coboit dopmy
rocy/lapCTBEHHOH MTOroBOH aTTecTallid, NMPOBOAUMOI B IENAX ONpeAeneHHs
COOTBETCTBHUS pe3ynbTaToB OCBOCHHS 00yJaroIIMUCS OCHOBHBIX
00pa3oBaTeNbHBIX MPOTPaMM OCHOBHOTO 00mero oOpa3oBaHus TpeOOBaHUSIM
(enepaTbHOrO TOCYIaPCTBEHHOTO 00pa3oBaTeNBFHOTO cTaHxapTa. [t yka3aHHBIX
Leneld  HCMOJB3YIOTCS  KOHTPOJbHBIE H3MepHuTenabHble Matepuansl (KHUM),
MPECTABIISAIONINE COO0M KOMIUIEKCHI 3aIaHUi CTaHIApTU3UPOBAHHON (OPMBI.
OI'D npoBoxutcs B coorBeTcTBUU ¢ DepepanbHbIM 3aKOHOM OT 29.12.2012
Ne 273-03 «0O6 obpasoBannu B Poccuiickoit ®enepanmu» wu  Ilopsimkom
NpOBeIEHUsI TOCYIAPCTBEHHOII MTOrOBOM arTecTallud MO 00pa3oBaTENbHBIM
IporpaMMaM OCHOBHOTO OOIIETO O0pa3oBaHUS, YTBEPXKAEHHBIM IIPHKA30M
Munnpocsenienus: Poccun u Pocobpranzopa ot 04.04.2023 Ne 232/551.

2. JlokyMeHTBI, onpefensiomue cogep:xxkanue KUM OI'D

Conepxxanne KM OI'D  ompenmensercss Ha OCHOBE (henepaabHOTO
TOCYapCTBEHHOTO 00pa30BaTEIHHOTO CTAHAAPTa OCHOBHOT'O 00IIero o0pa3oBaHHs
(nanee — ®I'OC):

1) mpuka3  MuHHCTepcTBa  mpocBemeHuss  Poccuiickoit  Deneparin
or 31.05.2021 Ne 287 «OO0 yTBepskAeHHM (heaepanbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNFHOTO CTaHIapTa OCHOBHOTO O0IIIEro 00pa3oBaHUM»;

2) mpuka3z MuHHCTEpcTBa 00pa3oBaHusi U Hayku Poccuiickoii deneparuu
ot 17.12.2010 Ne 1897 (c mamenenusmu 2014-2022 rr.).

Jeranu3upoBaHHEIE TpeOOBaHMSA K pe3yabTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHus, MPOBEPSIEMbIE Ha
ocHoe ®I'OC 2021 r., ABIAIOTCS TNPEEMCTBEHHBIMH TI0  OTHOIIEHUIO
k TpedoBarmsM ®I'OC 2010 T.

Ilpu paszpadorke KM OI'D yuuthBaeTcs conepxanue (enepaabHON
00pa3oBaTeIbHONH TPOrpaMMBI  OCHOBHOTO 00miero oOpaszoBaHus (IpuKa3s
Munucrepcra npocsenieHus Poccuiickoit @enepanun ot 18.05.2023 Ne 370
«O6 yrBepikneHHH (emepanbHOil 00pa3oBaTENbHOI MPOrpaMMBI  OCHOBHOTO
o011ero 00pa3oBaHUs» ).

3. IHoaxoas! k 0TGOPY coaepxxaHusd, pa3padorke crpykrypsl KUM OI'D
Brmouénnele B KMM  OI'D  3amaHust  BBISBISIIOT — JOCTH)KEHHUE

METanpeMETHbIX U TNPEIAMETHBIX  Pe3yJbTaTOB  OCBOEHHMS  OCHOBHOM

0o0pazoBaTenbHON MPOrpaMMBI CpeiHero o0mero oopazoBanus. [Ipu BEITOTHEHUH
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3aJaHAH, TOMHMO TPEJMETHBIX 3HaHWH, yMEHW, HaBBHIKOB H CIOCOOOB
MO3HABATEIBHON JEATeIbHOCTH, BOCTPEOOBAHBI Takke YHHBEpPCAIbHBIC ydeOHBIC
MO3HABaTeIbHbIE, KOMMYHHUKATHBHBIE M PETYIATUBHBIC (CaMOOPraHM3aLUs
U CAMOKOHTPOJIb) ICHCTBHS.

B KUM npexacraBieHbl 3aJaHMs, IPOBEPSIOLINE CIEAYIOIIUE TIPYIIIbI
IPEAMETHBIX Pe3yJIbTaTOB:

— OCBOCHHME TIOHATHHHOIO amnmapara Kypca (U3UKA OCHOBHOW IIIKOJIBI

Y YMEHHE NPUMEHSITh W3y4YCHHBIEC TOHSTHUS, MOJENH, BEJININHBI M 3aKOHBI

JUIS aHATTHM3a (PU3NYECKUX SBJICHUI U IIPOIIECCOB;

— OBJAJCHHE METOJOJOTUYECKUMH YMEHUSMH (IIPOBOAUTH HU3MEPEHMS,

HCCIICIOBAHUS U CTaBUTH OIIBITHI);

— IIOHUMAaHUE NIPUHIUINOB JEHCTBUS TEXHUUECKUX YCTPOMCTB;

— yMeHue paboTHl ¢ TeKCTaMH (PU3MYECKOTO CONIePIKAHNS;

— yMEHHue pelmarb pacu€éTHhIC 3a/1aud M IPUMEHSTh HOTyYeHHbIC 3HAHUS UL
00BsiICHEeHHS (PU3MYECKUX SBJICHUN U MPOLIECCOB.

I'pynma u3 14 3amanuii 0a30BOr0 M IMOBHIMIEHHOTO YPOBHEH CIIOXKHOCTH
IIPOBEPSIET OCBOEHHE IMOHATUIHOrO anmnaparta Kypca ¢usuku. Kito4eBbIMH B 3TOM
Onmoke SABIAIOTCS 3aJaHUsl Ha pAaclo3HaBaHME (U3MUECKUX SBJICHUH Kak
B CUTyallsIX JKU3HEHHOI'O XapakTepa, TaK U HA OCHOBE OIUCAHUSA OIBITOB,
JEMOHCTPUPYIOIIUX IIPOTEKaHUE pa3InyHbIX sBieHud. Kpome Toro, 3aech
IIPOBEPSIOTCS NIPOCTHIE YMEHHUS — PACHO3HABaHUS (PU3NYECKUX MOHITUH, BETUUUH
u ¢opmyn, u Oonee CIOKHBIE yMEHHS — aHaJIH3a pPas3IMYHBIX IPOIECCOB
C HCIIONIb30BaHUEM (POPMYII M 3aKOHOB.

I'pynna w3 Tpéx 3amaHuil IpoBepseT OBIAJCHUE METOJ0IOTHYECKUMU
YMEHUSIMH. 31ech MpelJlaraloTcs Kak TEOpeTHYEeCKHe 33JaHus Ha CHsTHE
MOKAa3aHUI M3MEPHUTENbHBIX TPUOOPOB M aHANU3 Pe3yJbTaTOB ONBITOB MO HX
OIMCAHMIO, TAK M 3KCHEPHMEHTAIBHOE 3aJaHHe HAa PEATbHOM OOOpYHOBAaHHH Ha
IPOBEJCHHE KOCBEHHBIX M3MEPEHUM MM  MCCIEJOBaHME 3aBUCHMMOCTEH
(hU3HYECKUX BEITMYHUH.

B kaxnaplli BapuaHT BKIIOYEHO 3aJaHME, NPOBEPSIOIIEE IIOHMMAaHHE
IpUHIMIA JeHCTBUS pa3IM4YHBIX TEXHUYECKUX YCTPOMCTB WIM 3HaHME BKIaja
yu€HBIX B pa3BuTHE (HU3MKHU, M [1BA 3aJaHUs, OLEHUBAIOIIUX paboTy C TEKCTaMu
¢usmgeckoro coxepxkaHus. [Ipu 3TOM MPOBEPSIOTCS YMEHHUS HHTEPIpPETaluu
TEeKCTOBOM WH(popMarmu ¥ e€ WCHONb30BaHWA NPH pemIeHNH ydeOHO-
IpaKkTHUeCKUX 3anad. Pabota ¢ wuHbopMamueid (GU3MUECKOrO COICpPKAHUS
MIPOBEPSIETCS. U OMOCPEIOBAHHO Yepe3 UCIOIB30BaHUE B TEKCTaX 3aJaHUM APYTHX
OJIOKOB Pa3NMYHBIX CHOCOOOB MpPEACTaBICHUS WH(POPMAILMH: TEKCTa, TPaduKoB,
Ta0NHUII, CXeM, PUCYHKOB.

bnok u3 mATH 3aaHUM MOCBSILEH OLIEHKE YMEHMs pellaTh KauyeCTBEHHBIE
Y pacu€THbIC 33141 10 (U3UKE. 3AeCh MPEATIararoTCsl HECI0KHbIE KaueCTBEHHBIE
BOIIPOCHI, CKOHCTPYHpOBAaHHbIC Ha 0a3e y4eOHON CHTyal[uM WM KOHTEKCTa
(CKU3HEHHON CHUTyalliM», a Talkoke pacu€THbIE 3a7ayl MOBBIIIEHHOIO U BBICOKOTO
YPOBHE# CIIOKHOCTH 10 TPEM OCHOBHBIM pazjiesiaM Kypca ¢pu3uku. J[Be pacuérHbie
3a7ayll UMEIOT KOMOMHUPOBAHHBIN XapakTep U TpeOyIOT MCIOIb30BaHHUS 3aKOHOB
1 (hopMyIT U3 IBYX PasHBIX TEM MITH Pa3elioB Kypca.
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ConepxaHue 3alaHUI OXBAaTHIBAET BCE Pa3fleNbl Kypca (M3HKH OCHOBHOM
IIKOJIBI, TIPH 3TOM OTOOpP COEpPIKATEIBHBIX JIEMEHTOB OCYIIECTBIIACTCS C yIETOM
UX 3HaYUMOCTH B 00111€00pa30BaTeNbHOI MOATOTOBKE IK3aMEHYEMBIX.

B pabory BKiIrOYeHBl 3amaHUsl TPEX YpPOBHEH CIIOKHOCTH: 0a30BOTO,
TOBBIMICHHOTO U BEICOKOTO.

3amanusi 0a30BOro ypOBHS pa3pabaThIBAOTCS JJISl OLIGHKHU OBJIAJCHHS
Hanbonee BaXXHBIMH IIPEIMETHBIMH pe3ylbTaTaMH U KOHCTPYHPYIOTCA Ha
Hanbollee 3HAYMMBIX 3JIEMEHTaxX coaepxkaHus. Mcmons3oBanne B paboTe 3amaHui
MOBBIIICHHOTO ¥ BBICOKOTO YPOBHEH CIOKHOCTH IIO3BOJIICT OLICHHTH CTEHCHB
MOATOTOBIEHHOCTH 3K3aMEHYEeMOIro K IpPOJOKEHHIO O0O0ydeHHs B Kiaccax
¢ yIIyONEHHBIM H3yYeHHEM (DU3HKH.

JluqHOCTHBIE ~ pe3ydbTaThl  OCBOGHHS  OCHOBHOM  00pa30BaTeNbHOM
nporpaMmsl obydaronmmucs (Ha ocHoBe @I'OC 2021 r.) oTpa)karoT rOTOBHOCTH
o0ydaroluxcsd pPyKOBOACTBOBATBCA ~ CHCTEMOM  TO3MTHBHBIX  I[EHHOCTHBIX
OpPHEHTAllMil W PACIIUPEHUE OIbITa AESATENPHOCTH Ha €€ OCHOBE M B IIpoIecce
peanmm3annyl  OCHOBHBIX  HANpPABICHUH  BOCHHUTATENBHON  JESATENBHOCTH.
CopnepkaHue W pe3yNbTaThl BBITONHEHHs 3amaHuii OI'D cBs3aHBI B TOM 4YHCIIE
C IOCTIDKEHHEM JTMYHOCTHBIX Pe3yJbTaTOB OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
nporpammbl 1o @I'OC 2021 r. B yacTH (U3MUECKOTO (OCO3HAHUE TMOCIEACTBUI
W HeTIPUATHE BpPEIHBIX NPHUBBYEK M HHBIX (GOpM Bpema A (QU3MUECKOro
U [ICUXMYECKOTO 3J0pOBbS M JIp.), TPYAOBOrOo (MHTEpEC K MPAKTHIECKOMY
U3y4EeHHI0 TpodeccHii W TpyAa paslIUdHOTO pPOJa, B TOM YHCIE HAa OCHOBE
OpUMEHEHHUS M3y4aeMoro TMPEAMETHOTO 3HaHWSA W Jp.), OSKOJIOTHYECKOTO
(opueHTanVs Ha MPUMEHEHNE 3HAHUH M3 CONMAIBHBIX M €CTECTBEHHBIX HAyK JUIS
pelleHHs 3afad B 00NacTH OKpYyKarollel cpenpl, MIaHHPOBAHUS ITOCTYIKOB
M OIEHKH KX BO3MOXHBIX MOCIEICTBUI AT OKpYXaromeHd cpeasl u 1Ip.)
BOCIHTAHUA, a Takke MPUHATHA LECHHOCTH HAyYHOTO IO3HAHUS (OpHEHTaIHs
B ICATCIIFHOCTH HAa  COBPEMCHHYIO  CHCTEMY HAYYHBIX  IPEACTaBICHHH
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS 4eNOBeKa, HPHPOAbI U OOILIECTBa,
B3aMMOCBS3X YeJIOBEKa C MPUPOJHON M COIUANBHON cpenoi u np.). IlompobHas
HH(pOpPMAIU O JNYHOCTHBIX PE3yJbTaTax OCBOCHHS OCHOBHOW 00pa3oBaTENBHON
nporpammsbl 1o @I'OC 2010 1. U IpeeMCTBEHHBIX JETATM3UPOBAHHBIX TPEOOBAHMSIX
K JUYHOCTHBIM pesyinpraraM Bo @OI'OC 2021 r. npuBenena B pazzene 3
koquduKaropa.

OOBEKTUBHOCTD NPOBEPKH BBIMOJIHEHUS 33/IaHUI C pa3sBEPHYTHIM OTBETOM
obecrieynBaeTCsl  €JUHBIMM ~ KPUTEPHAMH  OIIGHMBaHMsA, YdYacTHEM  JBYX
HE3aBUCHMBIX OKCIIEPTOB, OIICHHBAIOIINX OJHY pabOoTy, BO3MOXKHOCTBIO
Ha3HAYCHHMS TPETHETo KCIIEPTA M HATHINEM HPOIIE Iy PhI alleJUISIHH.

4. Cs3b 3xk3amMeHanuoHHoi moaean OI'3 ¢ KUM EI'D
Ox3amenanmonnsle Moaenn OI'D m EI'D mo ¢usmke crposTes ucxons us3
€MHON KOHLICTIIIUN OLUEHKH y4eOHBIX JOCTH)KEHUH 3K3aMEHYEMBIX MO Yy4eOHOMY
npeamery «®@usmkay. EauHple mogxoabl 00eCneuMBalOTCS TPEKIE BCETO
MpOBEpKOl Bcex (OPMUPYEMBIX B paMKax IMPENoJaBaHUs IpeaMeTa BHUIOB
nesitenbHoCTH. [Ipyu 3TOM MCTONB3YIOTCS CXOHBIE MOJENH 33JaHUN U OLUEHKU
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c(OPMHUPOBAHHOCTH OJMHAKOBBIX BHJOB JesrenbHOCTH. [Ipu orGope Mmoneneit
3aJlaHAi YYUTBHIBAIOTCS Pa3lIMuvs B YPOBHIX (POPMHUPOBAHUS OTICIHHBIX YMEHHH
B paMKax KypcoB (pM3MKH OCHOBHOM U CPEIHEH IIKOJIBI.

Mo>KHO OTMETHUTH [IBa 3HAYMMBIX OTJIMYHUS dK3aMeHauoHHor moxenu OI'D
or KM EID. Tak, TeXHOIOTHYECKHE OCOOCHHOCTH TpoBeneHus EID
HE MMO3BOJIAIOT ~ 00ECMEYUTh  TMOJHOIEHHBIH  KOHTPOJIb  CHOPMUPOBAHHOCTH
SKCHEPUMEHTANbHbIX YMEHMH, M OSTOT BHUX JACATENBHOCTH MpPOBEpSeTCs
onocpenosanHo. IIposenenne OI'D He CONEPKUT TaKUX OrpaHUYEHUIl, IO3TOMY
B pa0dOTy BBEICHO OJKCIIEPHUMEHTAIBHOE 3aJaHue, BBHIONHIEMOE Ha pPealbHOM
obopynoBanuu. Kpome Toro, B sk3ameHarnoHHoi monenu OI'D Oosee mMpoko
MpeICcTaBJieH OJIOK 3aJaHui JUIs MPOBEPKH NMPUEMOB pabOThI C Pa3HOOOPa3HOM
uH(popMaImeil GIU3HIeCKOro CoaepKaHus.

5. XapakTepucTHka cCTPpYKTYyphI U coaep:kanusas KM OI'D

Kaxapiii BapraHT SK3aMEHAIMOHHOM paOOThI BKJIFOYACT B ce0s 25 3a1aHui,
pasnuyaromuxcs (QOpMOi M ypOBHEM CIOKHOCTH. B paboTe HUCIONB3yrOTCS
3aJJaHus C KPATKUM OTBETOM M Pa3BEPHYTHIM OTBETOM.

B 3amanusax 3 u 15 HeoOXoauMMO BBIOpATh OJHO BEPHOE YTBEPIKICHHUE U3
YeTBIPEX MPEATIOKEHHBIX U 3alKcaTh OTBET B BUAe oaHoM 1udpel. K 3amanusam 5—-10
HEOOXOJJMMO TIPUBECTH OTBET B BUJE IIEJIOT0 YHCJIA MM KOHEYHOH JCCATHIHOM
npobu. 3amanus 1, 2, 11, 12 u 18 — 3agaHus Ha COOTBETCTBHE, B KOTOPBIX
HEOOXOJMMO YCTAaHOBUTH COOTBETCTBHE MEXIY ABYMs TPYINIaMu OOBEKTOB HIH
MPOIIECCOB Ha OCHOBAHWU BBISABICHHBIX NPUYNHHO-CICJCTBEHHBIX CBS3CH.
B 3aganusx 13, 14, 16 u 19 Ha MHOXXECTBEHHBIH BBIOOp HY)KHO BBHIOpAaTh JBa
BEPHBIX YTBEPXKIEHHUS M3 IATH INpeUIoKeHHbIX. B 3amanun 4 HeoOXoaumo
JOTIONTHATh TEKCT CIIOBaMH (CIOBOCOYETAHHSAMH) W3 IPEUIOKEHHOTO CIHCKA.
B 3agannsx ¢ pa3BépHyThiM oTBeToM (17, 20-25) HeoOXOAMMO TPEICTaBHTH
pellicHre 3alaud WK JaTh OTBET B BHJC OOBSICHEHHS C OMOPOW HAa WU3ydYCHHBIC
SIBIICHUS WM 3aKOHBL. B Tabnuiue 1 nmpuBeaeHo pacrpeneieHue 3alaHuii B pabore
€ y4€TOM MX THUIIOB.
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6. Pacnipenenenue 3apannii KUM OI'D no copep:kaHuIo, MpoBepsieMbIM
pe3yJIbTATaM O0CBOEHHS OCHOBHOI1 00pa30BaTe/ibHOI IPOrpaMMbl OCHOBHOI'O
001ero oopazoBaHus
B paboTe KOHTPOIHMPYIOTCS OSIEMEHTHl COAEPXKAHHWSA U3 CIIEAYIOMUX
pa3nmenoB (TeM) Kypca (GU3MKH: MEXaHWYECKUE SIBICHMS, TCIUIOBBIC SIBIICHUS,
9JIEKTPOMArHUTHBIE SIBJICHUS U KBaHTOBbIE siBNeHUs. OOIIee KOINYeCTBO 3alaHuN
B paboTe MO KaXIOMY M3 Ppa3eiioB NPHOJU3UTEIHHO MPOMOPIHOHATILHO €ro
COEPXKATEIFHOMY HAIlOJHEHHIO U yueOHOMY BpEeMEHH, OTBOANMOMY Ha M3ydeHHe
JTAaHHOTO pa3zfiesia B IIKOJBHOM Kypce ¢u3uku. B Tabnuue 2 naHo pacnpeneneHue
3alaHui 0 pa3jaesnam.
Tabauya 2
Pacnpedenenue 3a0anuti
110 OCHOBHBIM COOEPICAMENbHBIM pazdenam (memam) Kypca Qusuxu

Paznen kypca GU3HKH, BKITIOUEHHBINA KonnuectBo 3a1anuit
B paboty Best pabota
MexaHHuecKHe SIBICHUS 9-14
TenoBble SIBICHUS 4-10
ONeKTpOMarHUTHEIE SBJICHUS 7-14
KBaHTOBBIC sIBIICHUS 14
Hroro 25

Tabruya 1
Tunvl 3a0anuil, UCNOTL3YIOWUXCA 8 pabome
ITporeHT MakCUMaIbHOTO
Ko MaKcn-“ TIEpBUYHOTO Oana
. MaJIbHbIH 3a 3aJaHus JaHHOT'O THIIA
Tums! 3ananuit 4ECTBO
- nepB- OT MAaKCHMAaJIBHOTO
HBII Oamt TIEPBUYHOTO Oana 3a BCo
pabory, paBHoro 45
C KpaTKuM OTBETOM B BHJE OJHOH 2 2 5
udpser
C KpaTKHM OTBETOM B BHJE YHCIIa 6 6 13
C KkpaTKuM OTBETOM B BHJE Habopa 10 19 42
u¢p (Ha COOTBETCTBUE U MHOXECT-
BEHHBIH BBIOOD)
C pa3BEpHYTHIM OTBETOM 7 18 40
Hroro 25 45 100

© 2024 denepanbHas ciayx0a 1Mo Haa3opy B chepe 00pa30BaHUs U HAYKH

Kaxnplii BapuaHT COAEP>KUT IATh IPYIN 3aJaHUM, HANpaBICHHBIX Ha
MPOBEPKY PA3IMYHBIX OJOKOB YMEHHH, (OpPMHPYEMBIX HpH H3y4YEHHH Kypca
¢msukn. B Tabnmme 3 mpuBeneHO pacmpeneNneHHMe 3amaHuid 1Mo OiokaM
MPOBEPSIEMBIX YMEHUH.

Tabnuya 3
Pacnpeoenenue 3a0anuii no 610kam npogepsiemvix ymMeHul
Iposepsiemble ymMeHUs Konngectso
3aJaHHI
Brnanenue HMOHATHIHBIM ammapaToM Kypca (U3WKH: pacrio3HaBaHHE sIBIIC- 14

HUH, BBIYHMCICHHE 3HAUCHUS BEMYUH, UCIIOIH30BAHHE 3aKOHOB U (POPMYIT
JUIS aHAJIN3a SIBIICHUH U IIPOLIeCCOB

Metoznonoruueckue yMeHus (IIpOBECHUE U3MEPEHHUI U OIBITOB) 3

INornmMaHWe MPUHIMNOB ACHCTBHSA TEXHWYECKUX YCTPOMCTB, BKJIaga y4dé- 1

HBIX B Pa3BUTUH HAYKH

Pa6ota ¢ TeKCTOM (pU3HUECKOTO COepKaHHs 2

Pemenne pacuéTHBIX ¥ Ka4YeCTBEHHBIX 33714 5
Htoro 25

DKcrepuMeHTaNIbHOE 3aanue 17 mpoBepsier:

1) ymenue npogooums KoceeHHvle UMEPEHUs QUIUYECKUX —BeTUUUH:
IUIOTHOCTH BEILECTBA; CHUJbI Apxumena; Kod(hGUIHMEHTa TPEHUS CKOJIbXKEHUS,
JKECTKOCTU TIPYKMHBI; MOMEHTAa CHJIbI, ACHCTBYIOIIETO HA phIYar; pabOThl CHIIBI
YOPYTOCTH TPH MOABEME Tpy3a C MOMOILIBIO MOJBIKHOTO WM HEMOJBHKHOTO
Osoka; paOOThl CHJIBI TPCHHS; ONTHYECKOW CHJIBI M (POKYCHOTO PACCTOSHUS
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COOMpArOIIe JIMH3BL, JJIEKTPUYECKOTO COMPOTUBICHHUS PE3UCTOpa; pPadOTHI
Y MOIITHOCTH TOKa;

2) ymeHUs npeocmasiimeb IKCNEPUMEHMATbHbIE De3VIbmamvl 6 6ude
mabauy, epagpuKkos U CXeMAMUYECKUX PUCYHKO8 U Oeiams 6bl800bl Hd
OCHOBGHUU NONYYEHHbIX DKCHEPUMEHMANbHBIX OAHHLIX: O 3aBUCHMOCTH CHIIBI
YOPYTOCTH, BO3HUKAIOIIEH B MpPYXUHE, OT CTENEHH IeGOpMaIiu MPYKUHbI;
0 3aBHCHUMOCTH CHJIBI TPEHHS CKOJBKCHHS OT CHIIBI HOPMAIbHOTO HaBJICHHS
U OT pojJa MOBEPXHOCTH;, O 3aBHCHMOCTH apXHMEJOBOM CHIIBI OT 00BEMa
MOTPYKEHHOW YacTH Tena; O 3aBUCHMOCTH CHJIBI TOKa, BO3HUKAIOIIEH
B IPOBOJHUKE, OT HANpsHKEHHS Ha KOHIAX IPOBOAHHMKA; O CBOHCTBaX
M300pakeHus, MOJIYYEHHOTO C TIOMOIIBIO0 COOMPAIONICH JTHH3BI.

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

B pabote mpencraBneHsl 3aaHus Pa3HBIX YPOBHEH CI0XXHOCTH: 06a30BOrO,
MOBBIIIICHHOTO U BBICOKOTO. B Tabnuiie 4 mpencTaBieHoO pachpeeieHue 3a1aHni
110 YPOBHSIM CIJIO’KHOCTH.

Tabruya 4
Pacnpedenenue 3adanuii no ypogHIM CLONCHOCHU
Makcu- [TporeHT MaKCUMAaIbHOTO MIEPBUYHOTO OayIa
YpoBeHb Konu- o
MaJIbHBIH 3a 3a/1aHMs JaHHOTO YPOBHSI CIIOKHOCTH
CJIOXKHOCTH YEeCTBO .
N, M MIePBUYHBIH 0T MaKCHMAJIbHOTO TIEPBHYHOTO Oaiia 3a BCIO
3aaHU# 3aMaHuit
Oawt pabory, paBHoro 45
Ba3oBebrit 15 21 47
TToBbIICHHBII 7 15 33
Bricokuii 3 9 20
Hroro 25 45 100

8. IIpomo/LKUTENBHOCTH IK3aMeHa
Ha BeinonHeHue s5k3aMeHalMOHHOM paboThl peaocTasisiercs 180 MUHYT.

9. lomo/HUTEbHBIE MaTepHAJIbI H 060pPYyI0BaHHE

IlepeyeHp NOMONHHUTEIBHBIX MAaTEPHAIOB M 000PYJOBaHMUS, HCIONB30BaHHE
KOTOpBIX paspemreHo Ha OI'D, yTBep)kmaeTcss MNpHKa3oM MHUHIPOCBELICHHS
Poccuu u PocobpHanzopa.

VYuacTHHKaM 5K3aMeHa pas3pelmaeTcs MONb30BaThCs HENPOrpaMMHPYEMbIM
KIBKYJIATOPOM (U1 KaXJOro YYEHHKa) C BO3MOXKHOCTBIO BBIYHCICHHS
TPUrOHOMETpUYeCKUX (YHKIUI (cos, sin, tg) W nuHEHKo#. [ BBHIMONHEHUS
SKCTIEPUMEHTANBHBIX 3aJaHUH HCTIONB3YIOTCS HAOOPHI 000pYHOBAaHHSA (TIOIHBIH
nepedeHb MaTepHasIoB U 000pyHoBaHHA IpHBeAEH B [IpuiokeHn 2).

10. CucreMa oneHMBaHUS BHITOJIHEHHUS OTACJIbLHBIX 3aJaHUI
W IK3aMeHAMOHHOi paGoThl B eJIOM

[IpaBunbHOE BBITIOTHEHHE KaXK10T0 U3 3ananuii 2, 3, 5-10, 15 onenuBaercs
1 Gamtom. 3amaHue CUNTAETCS BBITIOJIHEHHBIM BEPHO, €CJIM OTBET 3alMCcaH B TOM

© 2024 denepanbHas ciayx0a 1Mo Haa3opy B chepe 00pa30BaHUs U HAYKH

Cneruduxamus KM OI'D 2024 . OU3UKA, 9 kracc. 8/22

(dhopme, KoTopast yka3zaHa B WHCTPYKUHUH IO BBIOJHEHHUIO 33JaHUS, U TIOJHOCTHIO
COBIIQ/IaCT C 3TAIOHOM OTBETA.

IIpaBwibHOE BBIMOJIHEHWE Kaxaoro w3 3amanmid 1, 4, 11, 12, 18
oneHuBaeTcs 2 GayuiaMu. 3aJaHue CUUTAETCS BBIIOJIHEHHBIM BEPHO, €CIH OTBET
3ammcaH B TOH Gopme, KoTopasi ykazaHa B HHCTPYKIIMH 110 BBITIOHEHHIO 3aJIaHHUS,
Y MOJHOCTBIO COBMANACT C ATAJTOHOM OTBETA: KaXIbIii CHMBOJ B OTBETE CTOUT Ha
CBOEM MecTe, JIMIIHUE CUMBOJBI B OTBETE€ OTCYTCTBYIOT. BrictaBmsercs 1 Oa,
ecnu Ha J000i OMHOM MO3MLIMU OTBETa 3allMCaH HE TOT CHUMBOJ, KOTOPBIH
MpECTaBIICH B ATAJIOHE OTBETa. Bo Bcex Mpyrux cirydasx BeicTaBisiercs 0 6ayuios.

IIpaBuiibHOE BBITIOJIHEHHE Kax10T0 U3 3aaanuii 13, 14, 16, 19 ouenuBaercs
2 Gamnamu. 3aaHUe CUNTAETCS BHIMOJHEHHBIM BEPHO, €CIIM OTBET 3alMCaH B TOM
¢dopme, xoTopas yka3aHa B WHCTPYKIHH TI0 BBITIONHEHHIO 3aJaHUS, KaKIbIi
CHUMBOJI TIPHUCYTCTBYET B OTBETE, B OTBETEC OTCYTCTBYIOT JIMIIHUEC CHUMBOJIBI.
Tlopsimok 3amucu CUMBOJIOB B OTBETE 3HAaueHMs He uMmeeT. BrictaBnsercs 1 Gam,
€CII TOJIBKO OJIMH M3 CHMBOJIOB, YKA3aHHBIX B OTBETE, HE COOTBETCTBYET ITAIOHY
WA TOJBKO OJHWH CHUMBOJI OTCYTCTBYET; BO BCEX NPYTHX CIydYasX BBICTABISIETCS
0 6amnoB.

Ecnu xonmmuecTBO CUMBOJIOB B OTBeTE OOJblie TpeOyeMOro, BBHICTABISIETCS
0 GayutoB BHE 3aBHCUMOCTH OT TOTO, OBUIM JIM YKa3aHbl BCe HEOOXOAUMBIE
CHUMBOJIBL.

BoeinonHenue 3amanuii ¢ pa3BEpHyThIM OoTBeTOM 17, 20-25 oueHMBaeTcs
JIBYMS DKCIIEPTAMH C YIETOM MPaBHIBHOCTU M MOJHOTHI OTBeTa. MaKCHManbHBINH
NEPBUYHBIN OaJlT 3a BBIIOJIHEHNE 3afaHuil ¢ pa3BEPHYTHIM oTBeToM 20, 21 m 22
cocTaBiseT 2 0Oaiia, 3a BEIIOJHeHHEe 3amaHuii 17, 23-25 cocrasiser 3 Oaiia.
K kaxaoMy 3afaHuI0O OPUBOIUTCSA MOAPOOHAsT HHCTPYKLMS M SKCIEPTOB,
B KOTOPOW YKa3bIBaeTCs, 32 YTO BBICTABISETCS KaXKABIA Oaam — OT HylA A0
MaKCHMaJbHOTO. B BapwaHTe mepea KaKIbBIM THIIOM 3aJaHdil Tpeiaraercs
WHCTPYKIHSI, B KOTOPOI MPHUBEACHBI 00IIUe TpeOOBaHUS K O(OPMIICHUIO OTBETOB.

B coorBerctBun c Ilopsimkom mpoBeneHHUsS TOCYJNApCTBEHHOW HTOTOBOMU
aTTecTally MO 00pa30BaTENFHEIM IPOrPaMMaM OCHOBHOTO 00mIero o6pa3oBaHHs
(mpuka3z Munmnpocsemernus Poccun 1 Pocoopranzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan MuHroctoM Poccuu 12.05.2023 Ne 73292)

«72. TIpoBepka 3K3aMEHAIIMOHHBIX PA0OT BKIIFOYAET B ceOs:

1)  mpoBepKy W OIICHUBaHWE MPEAMETHBIMA KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM YHCJE YCTHBIX) Ha 3amanus KM B COOTBETCTBHU C KPHUTEPUIMHU
OLIEHMBAHUS MO0 COOTBETCTBYIOIIEMY Y4eOHOMY IpeAMETY, pa3paboTka KOTOPBIX
OpraHu3yeTcs Poco6pHa[130p0M1 <...>

ITo pe3ynbraTaM mepBoOi 1 BTOPOI MPOBEPOK IKCIEPTH HE3aBUCHMO JPYT OT
JIpyTra BBICTABJISIOT IEPBUYHBIEC OAJUIBI 32 KaX bl Pa3BEPHYTHIM OTBET HA 3aJaHUS
KUM. <...>

B chmydae CymecTBEHHOTO pacXOoKOEHHS B IIEPBUYHBIX  Oallax,
BBICTABJICHHBIX  JIByMs ~ OKCIEPTaMH,  Ha3Ha4aeTcs  TPEThs  IPOBEpKa.

' Yacrs 14 craten 59 DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpasoBanun B Poccuiickoit
Denepaun».
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CylecTBeHHOE pacXOXkIEHHE B TEPBUYHBIX OajlaX OIpPENeNIeHO B KPUTEPHIX
OIICHUBAHUS MO COOTBETCTBYIOIIEMY YYEOHOMY MpPEIAMETY, pa3paboTKa KOTOPBIX
opranuzyetcst PocoOpHanzopom.

Tperuit skcnepT Ha3HA4YaeTcs IO COTJIACOBAHUIO C  MpecenaTesieM
NPEeAMETHOH KOMHCCHM U3 4YHCIa OKCIEPTOB, paHee He MPOBEPSBIINX
9K3aMEHAIMOHHYIO paboTy.

TperbeMy 3KCHEPTy MPEAOCTABISAETCS MHPOPMALKS O MEPBUYHBIX Oauiax,
BBICTABIICHHBIX dKCIIEPTAMH, PaHee MPOBEPSBIINMH SK3aMEHAUOHHYIO paboTy».

Cy1iecTBEeHHBIMU CUNUTAIOTCS CIEYIOIINE PACX0XKICHUS.

1. PacxoxneHust Mexay OansiaMu, BHICTABICHHBIMH JIByMsI SKCIIEPTaMH 32
BBITIOJIHEHHUE JTIF000T0 U3 3amanuii 17, 20-25, B 2 unu Gonee 6amia. B atom citydae
TPETHH JKCIEPT MPOBEPSET TOJIBKO T€ OTBETHI Ha 3aJaHus, KOTOpPBIE BHI3BAIU
CTOJIb CYIIECTBEHHOE PACXOXKICHHE.

2. PacxoxIeHHe B pe3ysibTaTax OLUEHHBAHMS JBYMS SKCIEPTaMU OTBETA Ha
omHo u3 3amaHuil 17, 20-25 3akmrodaercs B TOM, UYTO OJWH JIKCIEPT yKa3al Ha
OTCYTCTBHE OTBETa Ha 3a/IaHHE€ B DK3aMEHAIMOHHOW paboTe, a Ipyroil skcmepT
BBICTAaBMJI 32 BBHITNIOJIHEHUE ATOTO 33J[aHHUs HEeHYJIeBOi Oaut. B aToM citydae Tpetuit
JKCIIEPT MPOBEPSET TOJILKO OTBETHI HA 3aJIaHUS, KOTOPHIE OBLIM OLIEHEHBI CO CTOJb
CYLIECTBEHHBIM pacxokJeHneM. CHUTyallld, B KOTOPBIX OJHMH JKCIIEPT yKa3al Ha
OTCYTCTBHE OTBETa B DK3aMCHAIIMOHHOW paboTe, a BTOPOW IKCIEPT BBICTABHII
HyJIEBOW Oa/ul 3a BBINOJIHEHUWE OTOr0 3a/aHusl, HE SBISIOTCS CUTYalUsIMU
CYLIECTBEHHOTO PACXOKACHUS B OLICHUBAHUH.

MakcuMaNbHBIA TEepPBUYHBIA 0ajul 32 BBINIOJHEHHE JK3aMEHAIIMOHHOM
paboTsr — 45.

Ha ocHoBe 0asioB, BHICTaBJICHHBIX 32 BBIMOJIHEHUE BCEX 3aJaHHil paboThI,
TIOJICYMTHIBACTCSI CyMMapHBIN IEPBUYHBIN 0al, KOTOPBI MEPEBOJUTCS B OTMETKY
10 TIATHOAIIILHON MIKAJIE.

11. YcaoBusi npoBeaeHusi padoThbl (Tpe0OBaHUS K CTIENHATHCTAM)

OK3aMeH MpOBOIUTCS B KabwHeTax (u3mkd. IIpn HEOOXOIMMOCTH MOXKHO
UCIIOJIb30BATh JAPYrHe KaOWHEThI, OTBEYAIOIIe TPeOOBaHUIM 0€30MacHOrO Tpya
[PH BBIMOJTHEHUH YKCIICPUMEHTABHBIX 33aHUN K3aMECHAIMOHHOW pabOTHI.

Ha »ok3amMeHe B KaxIol ayIWTOPHH MNPUCYTCTBYET  CIIEHUAIUCT
10 TIPOBEICHUIO MHCTPYKTaXa M O0ECHEYEHHIO JTa0OpaTOPHEIX PabOT, KOTOPHIH
HOPOBOJHUT Mepe] 3K3aMCHOM HHCTPYKTaX IO TEXHHKE OE30MacHOCTH H CICIHT
3a cOOMIOIeHNEM MpaBmi 0€30MacHOTO TPyZa BO BpeMsl pabOThI IK3aMEHYEMBIX
c mabopatopHsiM  obopynoBaHueM. [lpumepHas WHCTPYKIHMS IO TEXHUKE
6e3omacHocTH IpuBeeHa B [Ipnmoxennn 3.

KomrutekTsl ~ mabopaTopHOro  00OpyZOBaHHs Ui BBIMOJHCHHS
SKCIIEPUMEHTANBHOTO 3afjaHus (3amaHue 17) ¢dopMupyroTcs 3abIaroBpeMeHHO,
70 TpOBEAEHMs dK3aMeHa. J[Isd MOATrOTOBKM J1abopaTOpHOTO 00OpYNOBaHHS B
NYHKTHl TPOBEJCHHS 3a OJWH-JBA JHS 1O O3K3aMCHA COOOIIAITCA HOMepa
KOMIUICKTOB 00OpYAOBaHHs, KOTOpbIe OyIyT HCHONB30BaThCs Ha DK3aMEHE.
Kpurepun mnpoBepkH BBHIIONHEHHS OJKCIIEPUMEHTANBHOTO 3alaHus TpeOyroT
UCIIONB30BaHUS B pamMkax OI'D  cTaHZapTU3HPOBAHHOTO  J1IAOOPATOPHOTIO
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obopynoBanus. IlepedeHb KOMIUICKTOB OOOpYNOBaHMS JUIS  BBITOTHEHHS
OKCTICPIMEHTAIBHBIX 3aJlaHAl COCTaBJICH Ha OCHOBE THIIOBBIX HAaOOPOB JUIS
(dpoHTaNBHEIX paboT no ¢usuke. CocraB 3THX HAOOPOB/KOMILIEKTOB OTBEYAET
TpeOOBaHMAM  HAg&KHOCTH M TpeOOBaHMAM K KOHCTPYHPOBAHHUIO
SKCIIEPUMEHTANBHBIX 3aJaHui OaHKa SK3aMeHanMOHHEIX 3amanmii OI'D. Homepa
M ONHCaHuWe OOOpYHOBaHWS, BXOIIIETO B  KOMIUICKTBI, HPHUBEICHBI
B [Ipunoxxenuu 2.

[Ipu oTcyTCTBHH B MyHKTax MPOBEISHHs dK3aMeHa KakKUX-THO0 mprHOOpOoB
U MaTepuajoB 000pyIOBaHHE MOXET OBITh 3aMCHEHO Ha aHAJIOTHYHOE C JAPYTUMH
XapakrepucTukamMu. B memsax ofOecrieueHus OOBEKTHBHOIO — OLIEHMBAHUS
BBINOJHEHUS SKCIIEPUMEHTAJIBHOrO 3a1aHus ydacTHUKaMu OI'D B cirydae 3aMeHbI
0o0OpyIOBaHMS HAa aHAJIOTUYHOE C JPYTMMH XapaKTePHUCTHKAMH HEOOXOIMMO
JOBECTH IO CBEICHUS OSKCIIEPTOB MNPEIMETHOH KOMHCCHH, OCYIICCTBIAIOIINX
NPOBEPKY  BBIIONHEHHWS  3aJaHMH, OIMCAHUE  XApaKTEPUCTUK  peajbHO
UCIIOJIb3YEMOT0 Ha SK3aMeHe 000pyA0BaHuUsI.

12. Uzmenenusi B KUM 2024 roga no cpaBHenuio ¢ 2023 rogom
Wsmenenus ctpykrypsl u conepxkanust KUM oTcyTcTBYIOT.
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Ipunoowcenue 1

Ne IIpeaMeTHBIi pe3yabTaT Koambt Koambt Yposenn Makcu- IIpumepHoe
3alaHusA NMpOBEPsAAEMBbIX| MpoOBepsieMbIX | CJIOKHOCTH MaJIbHBI BpeMst
3JIEMEHTOB TpeﬁoBaHHf/i NEePBUYHBIM | BBINMOJHCHUSA
coJepKaHus K YPOBHIO bast1 3aiaHusd
10ATOTOBKH 3a 3a/laHHe (MuH.)
BBIIIYCKHUKOB
Hcnonvizoeanue nonamuiitnozo annapama Kypca gpusuku

1 [IpaBmwiIbHO TpPaKTOBaTh (PU3UUECKUM CMBICI HCIIONb- 14 3,4 b 2 2
3yeMbIX BEJIMUUH, UX 0003HAYEeHUS U EAUHULIBI U3Mepe-
HUS; BBLICISTH MPHOOPHI ISl X U3MEPEHUS

2 PaznuuaTh cnoBecHyro GOpPMYIMPOBKY U MaTeMaTH4eC- 14 4 b 1 2
KO€ BBIpa’KE€HHE 3aKOHA, ()OPMYJIbl, CBSI3bIBAIOLIUE J1aH-
HYIO0 (PU3MYECKYIO BEJTHMYUHY C IPYTHMHU BEIMUMHAMHU

3 Pacmo3HaBaTh TpOsIBICHHE W3YUYEHHBIX (HU3UICCKUX 14 2 b 1 2
SBIICHUW, BBIIENAS MX CYUIECTBEHHBIE CBOICTBa/
IIPU3HAKU

4 Pacnio3HaBaTh SBJICHHE IO €r0 ONPENECICHUIO, OIUCa- 14 2 b 2 8
HUIO, XapaKTEPHBIM IPU3HAKaAM U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOe (huzndeckoe siBaeHue. Paz-
JIMYATh JJI TaHHOTO SBJICHUS OCHOBHBIE CBOMCTBA WM
YCIJIOBUSI €r0 IPOTEKAHUS

5 BrrauciisaTe 3Hau€HHE BEIMUUHBI TPU AHAIU3E SIBJICHUI 1 4,6 b 1 4
C MCIIOJIb30BaHHEM 3aKOHOB U (POPMYII

6 BrruucnsaTe 3HaueHNe BETUYMHBI IPU aHAIU3E SIBICHUIN 1 4 b 1 4
C MCNOJIb30BAaHUEM 3aKOHOB U (hOpMYII

7 BeruucnsaTe 3HaueHHe BETUYUHBI IPU aHAIU3E SIBICHUIN 2 4,6 b 1 4

C MCIIOJIb30BaHUEM 3aKOHOB U (JOPMYII
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Ne IIpenmeTHblii pe3yabTaT Koambi Koambt Yposennb Makcu- IIpumepnoe
3aJJaHUusA NpoBepsieMbIX| MNPOBEPSAEMbBIX CJIOKHOCTH MAJbLHBIHA BpeEMs
3JIEMEHTOB Tp660BaHI/II7I NEPBUYHBIN | BBINNOJTHCHHUA
co/IepKaHusA K YPOBHIO asL 3aiaHns
IOArOTOBKH 3a 3aJaHue (MuH.)
BBIITYCKHUKOB

8 Brrauciisate 3Hau€HHE BEIMUUHBI TPU AHAJIM3E SIBJICHUI 3 4 b 1 4
C HMCIIOJIb30BaHHEM 3aKOHOB U (POPMYII

9 Brrauciisate 3Hau€HHE BEIMUUHBI TPU AHAJIM3E SIBJICHUI 3 4 b 1 4
C MCTOJIh30BAaHMEM 3aKOHOB U (hOPMYII

10 BeIunciaTe 3HaueHUE BEJIMYUHBI IIPU aHAIU3E SIBICHUI 4 4,6 b 1 4
C MCNOJIb30BAaHUEM 3aKOHOB U (hOpMYII

11 OnuceiBaTh HW3MEHEHHS (PU3MUECKUX BEJIMYMH TPHU 1,2 3 b 2 5
MPOTEeKaHUU (U3MUYECKUX SIBICHUN U MPOIIECCOB

12 OnuceiBaTh W3MEHEHHS (U3WYECKHX BEIUYUH TPH 3,4 3 b 2 5
NPOTeKaHUN (PU3NUECKUX SBJICHHUI U MPOLIECCOB

13 OnwuceIBaTh CBOMCTBA Tel, (PU3UUECKHE SIBICHHUS U MIPO- 14 3 I1 2 5
L[ECChI, UCTIONB3YS (GU3NYECKUE BETHUUNHBI, (hU3HUECKHe
3aKOHbl W MpPHUHOMIBI (aHaIKW3 TpaduKOB, TaOIHUIL
1 CXEM)

14 OnwuceIBaTh CBOMCTBA Tel, (PU3UUYECKHE SBICHHS U MPO- 14 3 I1 2 5
[IECCBI, UCTIONB3YS (U3HUSCKUE BEITHUNHBI, (DU3HUCCKHE
3aKOHBI W TPUHOUIBI (aHamu3 TpaduKoB, TaOIHIY
U CXEM)

Memoodonozuueckue ymeHus
15 [IpoBomUTH TIpsiMbIE M3MEpPEHUST (PU3HUECKUX BEITUINH 1-3 5 b 1 2

C  HCIHOJb30BAHMEM  M3MEPHUTEIbHBIX  IPUOOPOB,
NpPaBUIbHO COCTABJIATH CXEMBl BKIIIOYEHHs Ipubopa
B DKCIIEPUMEHTAJIBHYIO YCTaHOBKY, IIPOBOJMUTH CEPUIO
WU3MEPEHNUN
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Crennpukamus KUM OI'D 2024 1. OU3UKA, 9 ximace.  13/22
Ne IIpenmeTHblii pe3yabTaT Koambi Koambt Yposennb Makcu- IIpumepnoe
3alaHusA NpoBepsieMbIX| MNPOBEPSAEMbBIX CJIOKHOCTH MAaJIbHbIA Bpems
3JIEMEHTOB Tp660BaHI/II7I NEPBUYHBIN | BBINNOJTHCHHUA
co/IepKaHusA K YPOBHIO asL 3aiaHns
IOArOTOBKH 3a 3aJaHue (MuH.)
BBIITYCKHUKOB
16 AHaJIM3UPOBATH OTHAEJIBHBIE JTallbl MPOBEIACHUSI HC- 1-4 5 I1 2 5
CJIEJIOBaHUS HA OCHOBE €r0 ONUCAHMS: JI€JIaTh BBIBOJIBI
Ha OCHOBE OINMCAHMUSA MHCCIEAOBAaHUSA, HUHTEPIIpe-
TUPOBATh PE3YJIbTATHI HAOJIIOACHUH U OTIBITOB
17 [IpoBOANTH KOCBEHHBIE H3MEpPEHHUs (PUIUUECKUX Be- 1,3 5 B 3 30
JIMYUH, MCCIEOBAaHUE 3aBHCUMOCTEH MEXIy BEINYH-
HaMM (9KCIIEPUMEHTAJIbHOE 3aJlaHhe Ha pealbHOM
000pyAOBaHNN)
Ilonumanue npunyuna deiicmeus mexHu4ecKUX yCmpoucme
18 Pa3nuuate siBIEHUS U 3aKOHOMEPHOCTH, JIEKAILKE B OC- 1-4 9,1 b 2 3
HOBE MPUHIMNA JEHCTBUS MAallllH, IPUOOPOB U TEXHU-
4yecKUX ycTpoicTB. IlpuBoanTh mpuMepsl BKJIaga oTe-
YECTBEHHBIX U 3apyOeKHBIX YUEHBIX-(H3HKOB B pa3BU-
THE HAyKHM, OOBSCHEHHE IIPOLECCOB OKPYXKAIOIEro
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJOTUMN
Paboma c mekcmamu puzuueckozo cooeprcanus
19 WnuTepnpetrpoBaTh HHGOPMALIHMIO PUZNYECKOTO COJIEP- 14 11 b 2 6
YKaHMs, OTBEYATh HAa BOIPOCHI C UCHOJIB30BAHUEM SIBHO
U HEesSBHO 3aaHHON mHpopmanuu. [IpeoOpa3oBrIBaTH
MH(POPMALIMIO U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO
20 [IpumeHsITh MHPOpPMALMIO W3 TEKCTa NpPU PEIICHUU 14 11 I1 2 10
y4eOHO-TI03HaBaTEeNbHBIX M YYEOHO-IIPAKTUYECKUX
3aja4
Pewenue 3a0au
21 OOBSACHATH (PU3NUYECKHE MPOIECCHI U CBOMCTBA TEIl 1-3 7 I1 2 8
22 OOBsACHATH (hrU3MYECKHE TPOIIECChl U CBOWCTBA T 1-3 7, 10 IT 2 8
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Crennpukamus KUM OI'D 2024 1. OU3BUKA, 9 xmace. 14/22
Ne IIpenmeTHblii pe3yabTaT Koambi Koambt Yposennb Makcu- IIpumepnoe
3aJJaHUusA NpoBepsieMbIX| MNPOBEPSAEMbBIX CJIOKHOCTH MAJbLHBIHA BpeEMs
3JIEMEHTOB Tp660BaHI/II7I HepBI/I‘IHbIﬁ BBIIMOJTHCHHUSA
co/IepKaHusA K YPOBHIO asL 3aiaHns
IOArOTOBKH 3a 3aJaHue (MuH.)
BbINYCKHUKOB
23 Pemate pacuétHple 3a/1auu, UCTIONB3YsI 3aKOHBI B (Qop- 1-3 8 I1 3 10
MYJIbI, CBSI3BIBAIOIINE (DU3MUECKHE BETUIHHBI
24 Pemate pacuétHple 3a/1auu, UCTIONB3YsI 3aKOHBI B (Qop- 1,2 8 B 3 20
MYIIbI, CBSI3bIBAIONINE (PU3NYCCKUE BETUYUHBI (KOMOH-
HUpOBaHHAs 3a/1a4a)
25 Pemarp pacué€THble 3a7auu, UCHOIb3Ys 3aKOHBI U (hop- 1-3 8 B 3 20

MYJIBI, CBSI3BIBAIOIINE (PH3MUYECKHE BEIMYHHBI (KOMOM-
HUpPOBaHHas 3ajay4a)

Bcero 3aganuii — 25; u3 HUX

0 TUITY: C KpaTKUM OTBETOM — 18; ¢ pa3BEpHYTHIM OTBETOM — 7;
110 ypoBHIO cinoxkHoctu: b —15; I1-7; B - 3.

MaxkcuMansHBIA IEPBUYHBIN Oaiut 3a padoty — 45.

Oou1ee Bpemst BbInoHeHUs paboTsl — 3 yaca (180 MuH.).
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Ipunooscenue 2
IlepeyeHb KOMILJIEKTOB 000PY10BAHMS

ITepeyens KOMIIIEKTOB 00OPYIOBAaHMS JUIS BEITOTHEHUS 3KCHEPHMEHTAIBHOTO
3aaHUS COCTaBIEH HAa OCHOBE THIOBBIX HA0OpPOB Ui (DPOHTANBHBIX pPaboT
o pu3nKe.

Oco0eHHOCTh KOMIUIEKTOB COCTOHUT B TOM, YTO OJHH KOMIUIEKT MpeJHa3HAYeH
JUTS. BBITOJIHEHHS IIETI0M CepHM AKCIEPHMEHTANBHBIX 3aMaHui. [loaToMy Uit ogHOTO
KOHKPETHOTO 3aJaHus KOMIUIEKTHI H30BITOYHBI MO CPaBHEHHIO C HOMEHKIATypoin
00opynoBaHusI, HEOOXOAMMOTO ISl €0 BHIMOJIHECHUSI.

3amanus 17 mut KMUM OI'D 2024 r. paspabaTbiBaloTcsi TOJBKO Ha 0ase
KOMIUICKTOB ~ obopymoBanms Nel, Ne2, Ne3, Ned4 m Ne6. (3amanms
C HcHoib30BaHMEeM KoMiulekToB Ne5 u Ne7 Oymyr BBomuthes B KM OI'D
B TIOCTICTYIOIIIE TOIBI.)

Brumanue! B Matepuanax Uil 5KCIEPTOB IMPUMEPHl BO3MOXKHBIX OTBETOB
Ha HKCIEPUMEHTAIbHbIE 3aJaHUsl NIPUBEICHBl B COOTBETCTBUU C PEKOMEHIYEMBIMH
XapaKTepHCTHKaMH OO0OpYHOBaHHS, yKAa3aHHBIMH B OIMCAHHM KOMIUICKTOB. [Ipu
HCTIONB30BAHMHM ~ 3JIEMEHTOB  O0OpYIOBaHUS C  JOPYTHMH  XapaKTepUCTUKaMU
HEOOXOIUMO BHECTH COOTBETCTBYIOIHE H3MEHEHHs B MEPEUCHb KOMIUIEKTOB Iepes
MpOBEAECHHEM »SK3aMeHa M JO0BECTH HWH(OPMAIMI0O O BHECEHHBIX M3MEHEHHUSIX

Cnermudukamus KM OI'D 2024 r. OU3UKA, 9 knacc. 16/22

KommuiekT Ne 2

3J1eMeHTHI 000PY/I0BAHMSA pexoMenayemble XapakTepucTuku®

® INTaTHB JIADOPATOPHBII
C JepKaTesiMu

e nuHamometp 1 npenen m3mepenus 1 H (C = 0,02 H)

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

e mpyXuHa | Ha MIaHIIeTe xéctrocTh (50 + 2) H/m

¢ MIIIMMETPOBOH HMIKaJIOH

® [pyXHHA 2 Ha TUIAHIIETE xéctrocTh (10 + 2) H/m

C MHJUIMMETPOBOM HIKaJIOM

o Tpu rpy3a, 0603uaunTs Ne 1, Ne 2 | maccoii no (100 = 2) r kaxablit
nuNe3

® HaOOpPHBIH IPy3 WK HAOOD HaOOPHBIH Irpy3, NO3BOJISIOMINN

rpy30B, 0003Ha4uTh Ne 4, Ne 5 YCTaHaBIUBATh MAcCy I'Py30B:

uNe 6 No 4 maccoit (60 £ 1) r, Ne 5 maccoit
(70 £ 1) r u Ne 6 maccoii (80 + 1) T wiu HaGop
OTAENBHbBIX IPY30B

JI0 CBEICHU DKCIIEPTOB, IPOBEPSIIOIINX 3aJaHUs C Pa3BEPHYTHIM OTBETOM.

Kommiaekr Ne 1

3JICMECHTbBI 060pyszamm

peKkoMenayemble xapakTepuctuku’

BECHI DJICKTPOHHBIC

npenen uaMepenus He Mesee 200 r

U3MEPUTEIBHBIH LIMIHHAD
(MeH3ypKa)

npenen uamepenus 250 mi (C = 2 mo)

CTaKaH

nuHamomeTp Ne 1

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

JnuHamoMmetp Ne 2

npenen m3mepernust S H (C= 0,1 H)

noBap€HHas COJib, MaJlIoYKa
JUTSL IEPEMELIMBAHU ST

LWJIMHIIP CTAIBbHOW; 0003HauuTh Ne |

V=(250%03) M, m=(195£2)r

® IMJIMHJP ATIOMHHUEBBIN;
0003Ha4nTH No 2

V=(25,0%0,7) cM’, m= (70 £2) T

® IUTACTHKOBBIHA [IHIAHIID;
0003Ha4nTH Ne 3

V=(56,0+1,8)cM?, m=(66+2)r,
HMMeeT LKAy BAOJb 00pa3yrolei ¢ HeHoH
nenenns 1 My, mnHa He MeHee 80 MM

® [WIMHJAP ATFOMUHHUCBBIH;
0003HaunTH No 4

V=(34,0%0,7) cM’, m= (95 £2) T

(1) Pexomenayemble XapaKTepPUCTHKH 3JIEMEHTOB 00OpyHoBaHHMs KoMmiuiekra No 1 momKHBI
00ecreynBaTh BBIIOIHEHHE CIISAYIOIIHX OIBITOB:
— U3MEpeHHe CcpegHel IUIOTHOCTH BemecTBa (MWIMHAPEI Ne 1-4), apXmMmemoBOW CHIIBI

(ummusapsr Ne 2-4);

— HCCICOOBAaHHUE 3aBUCHUMOCTH apXPIMeHOBOI‘i CHJIBI OT 00BEMa HOpr)KéHHOI\//I qaCcTu TEla
(HI/IHI/IHI[p Ne 3) U OT INUIOTHOCTH XHAKOCTH, HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHITBI

oT macchl Tena (THAps! Ne 1 u Ne 2).

© 2024 DepepanbHas ciayxba 1Mo Hag30py B chepe 00pa3oBaHUs U HAYKH

® JIMHEWKa U TPaHCIIOPTHP

JunHa 300 MM, ¢ MIUTUMETPOBBIMU
JEJICHUSIMH

® OpYCOK C KPIOUKOM U HUTBIO

macca Opyckam = (50t 5)r

® HampasJsIoLIas JUIMHOM HE MeHee
500 mm. JIoJDKHBI OBITH
obecIieueHbl pa3HbIe
K03 uUIHEeHTH! TpeHus Opycka
10 HAIPABIISOLIEH, 0003HAYNUTH
«A» u «b»

MTOBEPXHOCTh «A» — npubiausurensHo 0,2;
MOBEpXHOCTH «by — mpubmmurensao 0,6

(2) PexomeHtyeMble XapaKTEpPUCTUKH 3JIEMEHTOB OOOpPYIOBAaHHSA KOMIUIGKTa Ne 2 IOJDKHBI

o0ecreunBaTh BBITIOJTHEHUE CJIEAYIOIIUX OIIBITOB:

— W3MepeHHe KECTKOCTH TPYXKHHBI, KOd(pGHIMEHTa TPEHUS CKONBKECHHUS, PadOTBI CHIIBI

TPEHUs], CUJIbI yIIPYTOCTH;

— HCCJIEAOBAHUE 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBXKCHUS OT CHUJIBI HOPMaJIBHOTO JAaBJICHUSA U OT
poda MOBEPXHOCTHU, CUJIBI YIIPYTOCTH, BO3HUKAIOIEH B TNIPYKUHE, OT CTCICHU I[C(i)OpMaLII/IPI

TIPYKHHBIL.

© 2024 DepepanbHas ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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Kommuiekr Ne 3

3JIEMEHTbI o6opyu03anuﬂ

peKoMenIyeMble XapakTepucTHKu®

® HCTOYHHK ITUTAaHHUA
IOCTOAHHOI'O TOKa

BBINIPSIMUTEITb C BXOJHBIM HamnpsbkeHueM 36+42 B
m OataperHsIi 610k 1,5+7,5 B

C BO3MOXKHOCTBIO PETYJIUPOBKH BEIXOTHOTO
HaMPsHKECHHS

® BOJILTMETp JABYXMIpeenbHbi | mpeaen usmepenns 3 B, C= 0,1 B;

nipenen u3mepenns 6 B, C=0,2 B

® amIepMeTp JBYXIpeenbHbli | mpeaen usMmepenna 3 A, C=0,1 A;

npenen usmepenns 0,6 A, C=0,02 A

® pe3uctop, 0003HauNTh R1

conpotusinenue (4,7 = 0,5) Om

® pe3ucrop, 0003HaYUTH R2

conporusnenue (5,7 = 0,6) Om

e pe3uctop, 0003HaUUTH R3

compotuenenue (8,2 + 0,8) Om

® HabOp MPOBOJIOYHBIX
pesucropos plS

PE3UCTOPHI o0ecreunBaT IPOBCACHUC
nucciea0BaHuA 3aBUCUMOCTU CONTPOTUBJICHUS
OT IJIMHBI, IJIOIIAaAX IONIEPEYHOI0 CCUCHUA
1 YACIBHOI'O COTIPOTUBJIICHUSA TPOBOJTHUKA

® JIaMIIOYKa

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

® [I€pPEeMEHHBIH Pe3ucTop
(peocrar)

conpotusierue 10 Om

® COCIMHHUTEIbHBIC TIPOBO/IA,
10 1.

® KIKY

(3) PexomeHyeMble XapaKTepUCTHKHM 3JIEMEHTOB O00OpYZOBaHMS KOMIUIEKTa Ne 3 JOJDKHBI

obecrie4nBaTh BHIIIOJIHEHHE CIICTYIOIINX OIBITOB:

H3MEpEHHE ICKTPUUCCKOTO CONPOTHBIEHUS PE3UCTOPA, MOIIHOCTH JIEKTPUYECKOIO TOKA,
PabOThI ITEKTPHIECKOTO TOKA;

HCCIIE/IOBAaHNE 3aBUCHMOCTH CHJIBI TOKAa, BO3HHKAIOIIETO B IIPOBOJHUKE (PE3HCTOPHI,
JIAMIIOUKa), OT HaNpsHKEHNS Ha KOHIIAX MPOBOAHHUKA, 3aBUCHMOCTH CONPOTHBIICHNUS OT JUTHHBI
[IPOBO/IHUKA, [UIOIIAIH €T0 TOMIEPEYHOT0 CEYCHHS U YACIBHOIO CONPOTHBIICHUS;

[pOBepKa MpaBiia ISl 3JEKTPUYECKOTO HAMPSDKEHHUS TIPU MOCICI0BATEIBHOM COSANHECHUI
IIPOBOJIHUKOB; MPABHJIA JUIL CHIJIBI DJICKTPUYECKOTO TOKA IPH IHApaJUICIIBHOM COCIMHEHHU
IIPOBOJIHUKOB (PE3UCTOPHI U JTAMITOUKA).

© 2024 DepepanbHas ciayxba 1Mo Hag30py B chepe 00pa3oBaHUs U HAYKH
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Kommiekr Ne 4

3JIEMEHTBI 060py1103a1mﬂ

peKoMenayeMble XapakTepucTuku®

® HCTOYHHK ITMTAHUA
IIOCTOAHHOI'O TOKa

BBINPSIMUATEIH C BXOJHBIM HANPSKCHUEM
36+42 B unu G6arapeiinsiii 6ok 1,5+7,5 B
C BO3MOYKHOCTBIO PETYJIUPOBKH BBEIXOTHOTO
HaNPsDKESHHS

e cobuparomas JuH3a 1

(doxycHoe paccrosiare F1= (100 £ 10) Mm

e coOuparonias JuH3a 2

(doxycHoe paccrosiHue F2= (50 + 5) MM

® pacceuWBarolas JuH3a 3

doxkycHoe paccrosiHue F3=— (75 £5) MM

® JuHElKa

JquHa 300 MM, ¢ MIJITUMETPOBBIMU
JIENIEHUSIMU

® DKpaH

® HalpaBJIAroImas

(onTHYecKas CKaMbs)

e craiin «Monens npeamMeray

® OCBCTHUTCIIb

00€ecIeunBaeT OIBITHI C TUH3aMK
1 BO3MOKHOCTbD ITIOJIYUCHHUA Y3KOI'O ITydKa
JJIA OIIbITA C MOJYIUJIUHAPOM

®  TOJYUMIHHID

muameTp (50 + 5) MM, okazaTenb
penoMIIeHHs IPUMEpHO 1,5

¢ IUIAHOICT Ha IIJIOTHOM JIUCTC
C KPYT'OBBIM TPAaHCIIOPTUPOM

Ha IUTaHIIeTe 0003HAYEHO MECTO
JUTSE TIOJTY LIMITUHIpA

(4) PexomeHyeMble XapaKTCPUCTHKHM 3JIEMEHTOB 000pYZOBaHMs KOMIUIEKTa Ne 4 [OJDKHBI

o00ecreunBaTh BBITIOJTHEHUE CJICAYIOIIUX OIBITOB:

— M3MEpEHHE ONTHYECKOI CHIbl coOMparomieil JuH3bI, (OKYCHOIO PacCTOSHMS cOoOMparomei
nUH3BL (TI0 CBOMCTBY paBEHCTBA pPa3MEpOB IpeIMeTa M H300paXKeHMs, KOTrJa MpeaMeT

pAacIoNoXkeH B IBOHHOM (OKyce), OKa3aTels MPeJIOMICHHS CTEKIIa;

— HCCIICAOBAHHE CBOMCTBA M300paXCHHUs, MOIYYCHHOIO C MOMOLIBIO COOMpArOLICH JIHH3EL,
HU3MCHCHUA q)OKyCHOFO PpacCTOAHUA ABYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTHU YyIJj1a NPCIOMIICHUA

OT yrIJia MaZICHUA Ha I'paHuIEe BO3AYX — CTEKIIO.

© 2024 DepepanbHas ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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Kommuiekr Ne 5

Cnermudukamus KM OI'D 2024 r.

OU3UKA, 9 kmacc. 20/22

3JIEMEHTBI 060pyu03a1mﬂ

peKoMenyeMble XapaKkTepucTuku®

KommuiekT Ne 6

®  CEKyHIOMeEp AJIEKTPOHHBIN
C IaTYMKaMHU

® HampasJAromas co IIKaJI0H

o0ecreunBaeT yCTaHOBKY JaTYHKOB
I0JIO’KEHUS U YCTAaHOBKY NPYKUHbI
MasiTHUKA

® OpYCOK JICpEBSHHBIN C IyCKOBBIM
MarHuTOM

Macca opycka (50 £2) r

(oHA U3 TOBEPXHOCTEH OpycKa UMeeT
OTJIMYHBIHA OT IPYTUX KOI(DPUITHEHT TPSHUS
CKOJILKEHMUSI)

® IOTAaTHUB C KPECIJICHUEM
JUJIS HaKJIOHHOM IIOCKOCTH

®  TPaHCIOPTUP

®  HHUTSHOHN MasTHUK C TPy30M
C TIYCKOBBIM MarHUTOM
U C BO3MO>KHOCTBIO U3MEHEHUS

JUTMHA HUTH He MeHee 50 ¢M, UCTIONb3yeTcst
OUQUIAPHBII MO/IBEC

3J1eMeHThI 000py10BaAHUS peKoMenyeMble XapakTepucTuku®
. IITaTUB JTa00PATOPHBIHA
C JIepXKaTess MU

. peryar JuinHa He MeHee 40 cM, ¢ KpeIruleHUsIMU
JUIS TPY30B

. OJIOK TIOJIBYKHBIH

] OJIOK HETIO/IBMKHBIN

. HUTD

o TpH Ipy3a Maccoit o (100+2) r kaxablit

. JTUHAMOMETP npeznen uzmepenus 5 H (C=0,1 H)

o JMHEeWKa JuHa 300 MM, ¢ MUJITUMETPOBBIMU
JICTICHISIMI

. TPAHCIIOPTHP

(6) PexomeHtyeMble XapaKTEPUCTHUKHM 3JIEMEHTOB O0OpPYZOBaHMs KOMIUIEKTa Ne 6 JOJDKHBI

JUIMHBI HUTHU

4 rpy3a Mmaccoit mo (100 + 2) r kax bl
npyxuHa 1 xeEctrocTh (50 + 2) H/M
py>xuHa 2 xéctrocth (20 £ 2) H/m

MepHas JeHTa

(5) PexomeHtyeMble XapaKTEpPUCTHUKHM 3JIEMEHTOB O0OpPYHOBaHMS KOMIUIEKTa Ne S5 IOJDKHBI
obecrieYnBaTh BHIIOIHEHHE CIICAYIOIIUX OIBITOB:

— U3MepeHHe CpejHeil CKOPOCTH ABIKEHUS OpyCKa [0 HAKIOHHOM IUIOCKOCTH, YCKOPEHHS
Opycka TpH JBWKSHHM 110 HAKJIOHHOM IUIOCKOCTH, YacTOThl M HepHoja KoyieOaHui
MaTeMaTHYeCKOr0 MasTHHKA, 4YacTOThl M IepHoja KOJeOaHMil NPYXHHHOTO MasTHHKA
(¢ 2NEKTPOHHBIM CEKYHIOMEPOM);

— HCCJIEI0BaHME 3aBUCUMOCTH YCKOPEHHMs OpycKa OT yIjla HAaKJIOHA HampaBisiolleii, nepuosa
(yacToThl) KONEOAHWH HHUTSAHOTO MAasATHHKA OT [UIMHBI HHUTH, TepHofAa KoyieOaHui
NPY>XUHHOTO MasTHHKa OT MAacChl Ipy3a M KECTKOCTH NPY)KUHBI, HE3aBUCHMOCTH IEpUOAa
KoJIeOaHUI HUTSIHOIO MasiTHHKA OT Macchl Ipy3a.

© 2024 DepepanbHas ciayxba 1Mo Hag30py B chepe 00pa3oBaHUs U HAYKH

obecrieunBaTh BHIIOIHEHHE CIIETYIOIINX OIBITOB:

H3MEpeHNe MOMEHTA CHJIBL, ACHCTBYIOIIETO Ha pbIyar, padoThl CHUIIBI YIIPYTOCTHU IIPU MOABEME
Tpy3a C MOMOIIBIO HEMOABIKHOTO OJI0Ka, pabOTHI CHIIBI YMPYTOCTH MPH MOABEME Tpy3a
€ HOMOILBIO NMOABIKHOTO OJI0KA;

IpOBEpKa YCIOBUS PABHOBECHS pblyara.

© 2024 DepepanbHas ciayxba 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH
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KommuiekT Ne 7

3JIEMEHTBI oﬁopyz[onamm

pexoMenayemble xapakTepucTuku”

KaJIOPUMETP

TEPMOMETP

BECHI DJICKTPOHHBIC

N3MEPHTEIBHBIN ITHHIP
(MeH3ypKa)

npenen uamepenust 250 mu (C =1 mi)

OWIMHIP CTaTbHOW HA HUTH,
0003HaunTh Ne 1

V=(250%0,1)cM®, m= (189 +2) r

OWIMHIP ATIOMUHHUEBBIN Ha HUTH;
0003Ha4nuThH No 2

V=(250%0,1)cM’, m= (68 +2)r

Obopyodosanue 0111 UCNONb308AHUSA
cneyuanucmom no Qusuxe:

YalHUK C TEPMOCTATOM
(oMH Ha ayINTOPHIO)

ycranaBnuBaeTcs temneparypa 70 °C

TepMoMeTp (OAMH Ha aAyAUTOPHIO)

rpaduH ¢ BoI0i KOMHATHOM
TeMIIepaTypsl (OJIMH Ha ayJIUTOPHUIO)

(7) PexomeHyeMble XapaKTEpPUCTHKHM 3JIEMEHTOB O00OpYHOBaHMS KOMIUIEKTa Ne 7 IOJDKHBI
obecrieunBaTh BHIIOIHEHHE CIIETYIOIINX OIBITOB:

— W3MEpEHHUE YACIBHOW TEIUIOEMKOCTH METAUIMYECKOTO NWIMHAPA, KOJIMYECTBA TEIUIOTHI,
MIOJTy4EeHHOTO (PUKCHPOBAHHOI Maccoi BOJbI KOMHATHON TEMIIEPATyphl, B KOTOPYIO OITyIIEH
HarpeThlii IWINHADP, KOJMYECTBA TEIUIOTHl, OTJAHHOTO HArpeThIM ILIIMHAPOM IIOCIe
OIIyCKaHUs €ro B BOJy KOMHATHOI TeMIlepaTypsl;

— HCCIeI0BaHHE U3MEHEHUs TeMIIepaTyphl BOJbI IIPU Pa3IUUHBIX YCIOBUAX.

© 2024 DepepanbHas ciayxba 1Mo Hag30py B chepe 00pa3oBaHUs U HAYKH
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Ipunoocenue 3
HHCTPYKIUSA
10 NpaBu/IaM 0e30MacCHOCTH TPYAA AJIsl yYaCTHUKOB
NpH NPOBEICHUH IK3aMeHa B Ka0uHeTe GU3UKH

1. Bynpre BHUMATENbHBI W AUCHUIDTHHUPOBAHHBI, TOYHO BBIMOJHANTE YyKa3aHUS
OpraHu3aTopa 3K3aMeHa.

2. He npuctynaiite K BRIIOJIHEHUIO pabOTHI 0€3 pa3pelieHrs OpraHu3aTopa 3K3aMeHa.
3. Pa3zmeniaiite mpuOOpBI, MaTepHabl, 000pYAOBaHKE HAa CBOEM paboueM MeCcTe TaKUM
00pa3zoMm, 9TOOBI HCKITFOUUTH X TIaJIeHNE WA ONPOKUIbIBAHHUE.

4. Ilepex BBINONHEHHEM pAOOTHI BHUMATEIBHO H3YUHTE €€ COAEpXkaHHE M IOPSIOK
BBITTOJTHEHUSI.

5. Tlpu npoBeNeHNH OIBITOB HE JIOMTyCKAaHTe MpeleNbHBIX HAarpy30K W3MEPUTEIbHBIX
IpuOOpPOB.

6.1lpu  cOOpke  SKCIIEPUMEHTAJBHBIX  YCTAaHOBOK  MCIOJB3YHTE  MpoBOAA
(c HaKOHEYHMKaMH U NPEAOXPAHUTEIbHBIMU YEXJIAMH) C MPOYHOH H30IAIHen
0e3 BUAMMBIX  TIOBpPEXIEHHWH.  3ampemiaeTcs  MOJB30BATBCS  IPOBOIHHUKOM
C U3HOLIEHHOW M30JIsIUEN.

7. ITpu cO0pKe IEKTPUIECKOH 1Ienn u30eraiTe nepecedeHus mpoBoIOB.

8. McToYHMK TOKa K JJIEKTPUUYECKOW LENHU MOIKIIOYaldTe B MOCIEAHIOID OYEpellb.
Co0OpaHHYI0 IIeNb BKITFOYaiTe TOJIBKO ITOCIIE TIPOBEPKH M C pa3pelIeHus OpraHu3aTopa
9K3aMeHa.

9.He mnpousBoaguTe MEpPEeCOEAMHEHHS B LEMAX A0 OTKIIOYEHUS HMCTOYHHKA
ANEKTPOIHUTAHHS.

10. [Tone3yliTech MHCTPYMEHTaMH C H30JIHPYIONIMMH PyYKaMH.

11.[lo oxoHYaHHMH PAOOTHI OTKIIOUUTE HCTOUYHUK IIEKTPONUTAHHUS, IIOCIE Yero
pa3bepuTe MEKTPUIECKYIO LETb.

12. He yxonure ¢ pabodero Mecra 6e3 pa3pemeHns OpraHn3aTopa K3aMeHa.

13. OOHapyXUB HEHCIPABHOCTh B IEKTPHUYCCKUX YCTPOIHCTBAX, HAXOMAIIMXCS ITOX
HalnpspKeHUEM, HEMEIUIEHHO OTKIIOYUTE HCTOYHMK 3JIEKTPONMTaHMS U COOOLIMTE
00 3TOM OpraHU3aTOpy HK3aMEeHa.
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