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[TocoOue mnpenHa3Haue€HO [JIsi MOATOTOBKU JKCIEPTOB IO OICHUBAHUIO
BBITIOJIHEHUS 33JlaHUl C pa3BEPHYTHIM OTBETOM, KOTOpPBIE SIBISIOTCS YacThbIO
KOHTPOJIBHBIX ~M3MepuTenbHbIX MatepuanoB (KMM) mnga cmaun  OCHOBHOTO
rocyaapctBeHHoro sk3amena (OI'D) no usuke.

C oroii menpro crienpanctamMu PeneparbHOr0 MHCTUTYTA NEAATOTMYECKUX
U3MEpEeHU pa3paboTaHbl METOJIMYECKUE MaTepUalbl Ui OpPTaHU3aIlUU MOATOTOBKU
HKCIIEPTOB  NPEAMETHBIX KOMHUCCHUH 1O TPOBEPKE  BBHINOJHEHUS  3aJlaHui
¢ pa3BépHyTHIM 0TBeTOM B 2022 1. [locoOue mo mpeaMeTy BKIIOYaeT B ceOs OnrMcaHue
sK3aMeHalMOHHOW paboTel 2022 r., HAYYHO-METOJUYECKHE TOJIXOJbl K TMPOBEPKE
Y OLICHWBAHUWIO BBHITIOJHEHMS 3a/laHuil ¢ Pa3BEPHYTHIM OTBETOM, MPUMEPHI OTBETOB
YYaCTHUKOB HK3aMEeHa C KOMMEHTapUSIMH K OLIEHKE STUX OTBETOB, & TAK)KE MaTepUAIIbI
JUIS CAaMOCTOSITEIbHOM pabOoThI 3KCHEepTa.
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OcHoBHOM rocynapcTBeHHbIH 3k3ameH (OI'D) mpencraBisier coboit gopmy
rOCy1apCTBEHHOM WTOTOBOM AaTTECTAllMM, MPOBOJAUMOM B MLEISAX ONPEICIICHUS
COOTBETCTBHS PE3YJITATOB OCBOCHUSI OOYYAIOMIMMUCS OCHOBHBIX 00pa30BaTeIbHBIX
IporpaMM OCHOBHOTO 00Imero oOpa3oBaHWsl COOTBETCTBYIONIUM TpPEeOOBaHUSIM
(benepalibHOTO TOCYAapCTBEHHOIO0 00pa3oBaTeNbHOTrO craHaapra. s yka3aHHBIX
neiel  MCHONB3YIOTCS  KOHTPOJbHBIE — U3MepuTelbHble  Marepuansl  (KUM),
MpeICTaBIISIONINE COO0M KOMIUIEKCHI 3aJaHUi CTaHAapTU3UPOBAHHON (POPMBI.

OI'D mpoBoautcst B cooTBeTCTBUU ¢ DenepanbHbiM 3akoHOM OT 29.12.2012 r.
Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanun» u [lopsakom mpoBeaeHUs
rOCyJapCTBEHHOM MTOTOBOM aTTeCTallMd IO 00pa3oBaTelbHBEIM  IpOorpaMMaM
OCHOBHOTO 0011ero 00pa3oBaHus, YTBEPKIAEHHBIM MPUKA30M MUHIPOCBEIIECHUS
Poccun u Pocobpranzopa ot 07.11.2018 1. Ne 189/1513.

Conepxanne KM omnpenensiercss Ha ocHOBE (hesiepaibHOr0 rocy1apCTBEHHOTO
o0pa3oBaTeNpHOTO  CTaHJAapTa OCHOBHOTO  00miero  oOpa3oBaHus  (MpUKa3
Muno6puaayku Poccun ot 17.12.2010 r. Ne 1897) ¢ yué€rom [IpumepHOil OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00IIIEro oOpa3oBaHus (0100peHa perieHueM
(dbenepanbHOro y4eOHO-METOAMYECKOTO0 OO0BEAMHEHUSI MO 00IeMy O0Opa30BaHUIO
(mpotoxoi ot 08.04.2015 r. Ne 1/15)).

B KHWM o6GecnieueHa mpeeMCTBEHHOCTh TPOBEPSEMOTO  COJCPIKAHMS
c ¢eepanbHBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO CTaHIapTa OCHOBHOTO OOIIETro
obpazoBanusd 1o ¢usuke (mpukaz MunoopazoBanus Poccun ot 05.03.2004 1. Ne 1089
«O0 yTBepxkaeHun (emeparbHOTO KOMIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJIapTOB HAYaJIbHOT'O OOIIEro, OCHOBHOTO OOIIEro U cpeaHero (MoJIHOT0) O0IIero

oOpa3zoBaHUs).



1. XapakTepucTuka 3x3aMeHaliuoHHOM padoTsl 2022 roaa.

Ha3zna4yeHue 3a1aHuil ¢ pa3BEPHYTHIM OTBETOM U MX 0COOEHHOCTH

Kaxxaplii BapuaHT 3K3aMEHAllMOHHOM pabOThl OCHOBHOI'O T'OCYJapCTBEHHOI'O
9K3aMeHa MO (QHU3MKe BKIOYaeT B cels 25 3amaHuii, pasnuyarommxcs (opmoi
U YPOBHEM CJOXHOCTU. B pabore uCHONB3yrOTCS 3aJaHUsl C KpPAaTKUM OTBETOM
Y pa3BEPHYTHIM OTBETOM. MaKCHMaJIbHOE KOJIHMYECTBO NEPBUYHBIX OAIIOB, KOTOPOE
MOKHO MOJY4YUTh 3a BbllIONIHEHHE Beex 3ananuii KMM paGotel, paBHO 45. Bpews,

OTBOAMMOC Ha BBIIIOJTHCHHC BCEH 3K3aMeHaHHOHHOﬁ pa6OTI>I, coctapisger 180 MHUHYT.

B KHUM npencraBineHbl 3alaHus, MPOBEPSIONINE CICAYIONIUE TPYIIIIbI
MIPEAMETHBIX PE3yJIbTATOB:

— OCBOCHHEC TOHSATHIHOTO ammapaTta Kypca (pu3WKy OCHOBHOM IIKOJBI M YMEHUS
NPUMEHSTh U3yUYEHHBbIC TOHSTHUS, MOJENH, BEIMYUHBI M 3aKOHBI JUIsl aHAIM3a
(bu3HUECKUX SBJICHUM U MPOIIECCOB;

— OBJIAJICHUE  METOJOJOTHYCCKUMH  YMCHHUSAMH  (MPOBOAWTH  HM3MEPEHUS,
HCCJICIOBAHMS M CTABUTH OIIBITHI);

— TOHHMMAaHHE MPUHIIUTIOB JEHCTBUS TEXHUYECKUX YCTPOICTB;

— OBIIQJIEHUE YMEHHUSAMH TI0 paboTe ¢ TEKCTaMH (PU3UUECKOTO COACPIKAHUS;

— OBJIAJICHUE yYMEHUEM peIlaTh pacu€THBIC 3a7a4d W TPUMCHSTH TMOJyYCHHBIE
3HAHMSA I OOBSICHEHHS (PU3HUYECKUX SBJIICHUN U TTPOIIECCOB.

Copnepkanve 3aaHUl OXBAaTBIBACT BCE pas3jelibl Kypca (PU3WKH OCHOBHOU
IITKOJTBI, TIPH 3TOM OTOOp COJEPIKATCIBHBIX 3JIEMEHTOB OCYIIIECCTBIISAETCS C YUYETOM UX

3HaYUMOCTHU B 0011€00pa30BaTENbHON MOATOTOBKE SK3aMEHYEMBIX.

B pabotry BkIIOYEHB 3aJaHUsl TPEX YPOBHEM CIOXKHOCTH: 0a30BOTrO,
ITOBBILIEHHOT'O U BBICOKOTO.

I'pynna wn3 14 3aganuii 0a30BOro0 M MOBBIIIEHHOI'O YPOBHEH CIOXHOCTU
MPOBEPSIET OCBOEHUE MOHATUHHOTO anmapata Kypca ¢pusuku. ['pynna u3 Tpéx 3aganui

MMPOBCPACT OBJIAJACHHUC MCTOHOJOTMYCCKUMHU YMCHUAMMU. prnna U3 JBYX BaﬂaHI/Iﬁ



OLICHHMBAaET yMEHHUsS padoTaTh C TEKCTOM (PU3WYECKOro cojaepkaHus. biok u3 msatu
3aJJaHuil TTOCBSIIEH OLIEHKE YMEHHMS peliaTh KaueCTBEHHBbIC M PAcuETHBIC 3a7aydd 110
busuke. 3necb  mpeaiaraloTcsi  HECJOXKHbIE — KauyeCTBEHHbIE  BOIPOCHI,
CKOHCTpYyHpOBaHHbIC Ha 0a3e y4yeOHOH cuTyaluu U Ha 0a3e KOHTEKCTa <GKU3HEHHOMN
CUTyallMM», a TakkKe pacy€THbIe 3aJlayd TOBBIIIEHHOTO M BBICOKOTO YpOBHEH
CJIO)KHOCTH IO TpEM OCHOBHBIM paszfienam Kypca (usukd. J[Be pacu€THble 3aaauu
UMEIOT KOMOMHHPOBAHHBIA XapakTep U TPeOYIOT HUCIIOIBb30BaHMS 3aKOHOB M (POPMYT
U3 JIByX Pa3HbIX TEM WM pa3JesioB Kypca.

3agaHus 6a30BOr0 YpOBHS pa3pabaThIBAIOTCS JJIsl OLICHKU OBJIaJCHUSI HauboJiee
BXHBIMU TPEAMETHBIMHU Pe3yJbTaTaMH M KOHCTPYHPYIOTCS Ha HanboJiee 3HAYMMBIX
JJIEMEHTax cojepkaHus. lcmonb3oBaHue B paboTe 3aJaHU  HOBBIIIEHHOI'O
Y BBICOKOTO YpPOBHEH CIIOHOCTH TO3BOJIAET OICHUTH CTENEHb MOATOTOBICHHOCTH
HK3aMEHYEMOro K IMPOJOJDKEHHIO OOyueHHUs B Kjaccax ¢ yriayOJEHHBIM H3y4EHHEM
bu3uKH.

DK3aMeH npoBoauTcs B KaOuHerax (usuku. Ilpu HEoOXOAMMOCTH MOYXKHO
MCIIOJIb30BAaTh JIPyTrue KaOMHETHI, OTBEUAOIINE TPEOOBAHUAM O€30MaCHOTO TPY/la MpU
BBITIOJTHEHUH SKCIIEPUMEHTAIBHBIX 33JaHUI SK3aMEHAIIMOHHON PabOTHI.

Ha sk3ameHe B KaxaA0M ayAUTOPUM NPUCYTCTBYET CHELUATUCT MO MPOBEIACHUIO
MHCTPYKTaXa W OOECHEYCHHIO JIa0OpaTOPHBIX PabOT, KOTOPHIA MPOBOAMUT TEPE.
HK3aMEHOM MHCTPYKTaX MO TEXHUKE O€30MaCHOCTH U CIECTUT 3a COOJIIOIEHUEM TTPaBUIT
O0e3zomacHOro TpyAaa BO Bpems pabOThl JK3aMEHYEMBIX C JIabOpaTOPHBIM
obopynoBanueMm. [IpumepHas WHCTPYKIUS TO oOOecTeueHnto Oe30MacHOro Tpyaa
B IIPOIIECCE TIPOBEACHHUS TOCYAAPCTBEHHOW WTOTOBOW aTTECTAIllMM BBITYCKHUKOB
OCHOBHOM IIKOJIBI 11O (PU3HKE MPUBEICHA B TOMOJIHUTEIBHBIX MaTepuaiax K 9K3aMeHy.

Ha »k3ameHne paspemiaercss HCIOIb30BATh JIMHEHWKY, HEIPOrpaMMUPYEMBbII
KaJIBKYJIATOp (Ha KaXIOro YYEHHKa) M JKCHEpUMEHTalIbHOE 000pyAOBaHUE.
KoMmmuiekTsl, HeoOXonuMble Al MPOBEACHHUS 3K3aME€HAa B KOHKPETHOM pErHOHE,

YKa3bIBalOTCA B CIICHHAJIbHOM IIPHUIIOKCHHH K KM AJI OpTraHn3aTOPOB 9K3aMCHA.



B sk3amenarmonHple MaTepuanbl MO0 (U3UKE BKIIOYEHBI TPU THUIIA 3aTaHUM
C pa3BEPHYTHIM OTBETOM (PKCIEpUMEHTAIbHOE 3aanne 17, kauecTBeHHbIC 3adaun 20
(x TexcTy (uzmueckoro conepkanus), 21 u 22 u pacuétHbie 3amaun 23, 24 u 25).
NMeHHO 3TH THUIIBI 33JIaHUIl TTO3BOJISIIOT OCYIIECTBUTh MOJIHOLIEHHYIO TTPOBEPKY JIBYX
KOHTPOJUPYEMBIX BHUJOB JEATEIBHOCTH: OCBOCHHE JKCIIEPUMEHTAIbHBIX YMEHUMN
U peIlIeHUE 3a]1a4 Pa3IMYHOTO TUIIA.

OOBEKTUBHOCTh NPOBEPKH 3aJaHUIl C Pa3BEPHYTHIM OTBETOM O0OECIIEUMBAETCS
CAVUHBIMA KPUTEPUSMU OIEHWBAHMS, YYaCTHEM JIBYX HE3aBUCHUMBIX 3KCIEPTOB,
OLICHMBAIOLIMX OJHY padoTy, BO3MOXHOCTbIO HA3HAYEHUA TPETHEro JKCIepTa
Y HAJIMYUEM MPOLETYPHI alleJUISIUH.

[IpoBepKky 3amaHuil ¢ pa3BEPHYTHIMU OTBETAMH OCYIIECTBISIOT CHEIUATUCTHI-
MPEAMETHUKN (IKCIEPTHI), MPOIISAIINE CHEIUATbHYI0 IMOJATOTOBKY JJISI MPOBEPKHU
3amanui 2022 r.

Jlst obecniedeHusi 0OBEKTUBHOM MPOBEPKU HEOOXOIUMO:

® UMETh €IMHbIC KPUTEPUH OIEHUBAHUS OTBETA HA KOHKPETHOE 3aJIaHHE ISl BCEX

JKCIIEPTOB;

e o0ecrneyuTh CTaHJAAPTU3UPOBAHHYIO MPOLEIYPY MPOBEPKH SK3aMEHAIMOHHBIX
pabor.

Jlnst obecrnieueHnst HaAEKHOCTH U OOBEKTUBHOCTU BBICTABJISIEMBIX IKCIIEPTAMU
OaJIJIOB 32 BBIMIOJIHEHHWE 3aJlaHU C Pa3BEPHYTHIM OTBETOM K OTHUM 3aJaHUSIM
MPEABSBISIIOTCA CIAEAYIONINE TPEOOBAHMS.

1. 3apmanuss ¢ pa3BEPHYTHIM OTBETOM JIOJKHBI COMNPOBOXKIATHCS CHUCTEMOM

OIICHUBAHMS UX BBIMIOJIHEHUS, KOTOpash BKIIIOYAET KPUTEPUH BBICTABJICHUS TOTO

WM MHOTO Oajuia U BapUaHThI MPABWIIbHBIX OTBETOB (PEILLICHUN).

2. Cucrema OlICHMBAHUS TOJDKHA YETKO COOTHOCUTHCS C (DOPMYITHUPOBKOMN 3a1aHUS

W HE JOMYyCKaTh pPacCOTJIaCOBaHUS MEXAY MPaBUIBHBIM XOJOM pelICHUS

3a/IaHUS1 U KPUTEPUSIMU €TI0 OLICHUBAHUS.

3. PazpabGortannHas 111 TaHHOTO 33/JaHUS CHUCTEMa OLIEHUBAHUS JOJDKHA JaBaTh

COTJIACOBAHHBIE DKCIIEPTHHIE OIIEeHKH — He MeHee 85—90% cooTBeTCTBHUA 0aJIJIOB,

IMMOCTABJICHHBIX HC3aBUCHUMbIMH 3KCIICPTAMMU.



4. Bpewms, 3aTpau€HHOE Ha MPOBEPKY 3aJaHusl C Pa3BEPHYTHIM OTBETOM, JOJKHO
OBITH COM3MEPUMO CO 3HAUYMMOCTBIO WMH(OpMAINH, MOJTYYEHHOM HAa OCHOBE
BBITIOJIHEHUS TAHHOTO 3aJIaHuS.

B paznene 2 chopmymupoBanbl 0000MIEHHBIE KPUTEPUU OIEHUBAHMS IS BCEX
TUIIOB MCIOJIb3YEMbIX B SK3aMEHAIIMOHHOW paboTe 3ajjaHuil ¢ pa3BEPHYTHIM OTBETOM.
B wmarepuanax yig  OKCHOEPTOB  KaxJ0€ 3aJaHUE C Pa3BEPHYTHIM OTBETOM
COTIPOBOXKIAETCSI 00pa3ioM BO3MOXKHOTO pelIeHUsT (BBIMOIHEHUS), B KOTOPOM
OTPAKEHBI BCE OCHOBHBIE 3JIEMEHTHI MOJIHOTO W MPABUIBHOIO OTBETA, a TaKKE
KpUTEpUSIMU OLICHHBaHUS. B KpuTepusx OILEHMBaHUS IMpejiaraercs 0000IEHHAs
cucTeMa IS KaXXJIOTO U3 THUIIOB pPa3BEPHYTHIX 3aJaHUl, B KOTOPOWU YUYTEHBI
OCOOEHHOCTH OTJACJIbHBIX 3aJaHuil (HampuMep, MPUBENEH CIHCOK HEOOXOIUMBIX

3aKOHOB U (POpMyIT IJI pelieHus pacu€THBIX 3a/1a4).



2. O0mue mMoaxoabl K MPOBEPKe U OIlEeHKe
3aJJaHUH ¢ Pa3BEPHYTHIM OTBETOM
B »sk3amenanmonHoit pabore mo ¢GU3MKE HCIOJIB3YeTCs TpPU THMNA 3ajaHUi
C Pa3BEPHYTHIM OTBETOM.

1. Oxcnepumenmanvnoe 3adanue (3ananue 17), kotopoe B 2022 r. npoBepsieT

— YMEHHE IIPOBOJIUTh KOCBEHHBIC M3MEPEHUSI (PM3UUCCKUX BEJIMYUH,

— yMEHHE TIPEACTABISATh DSKCIECPUMEHTAIBHBIC PE3yNbTaThl B BHUAE TaOJIHII,
rpaMKOB WM CXEMaTUYECKUX PHUCYHKOB W JIeJaTh BBIBOJALI HAa OCHOBAHHH
MOJIYYCHHBIX  AKCIIEPUMEHTANBbHBIX  JIaHHBIX. MakcuManbHbI  Oamn  3a
BBITIOJTHEHUE 3a7aHus — 3 Oasa.

2. Kauecmeennwie 3a0auu (3amanus 20, 21 u 22) npeactapisioT coO0H ONMMCaHUES
SBJICHUSI WJIM TIpollecca, JUIsi KOTOPOro ydalmuMcs HEO0OXOJMMO MPUBECTH
IIEMOYKY PACCYXKICHUH, OOBSICHIIONNX MPOTCKAaHUE SBICHHS, OCOOCHHOCTH €T0
CBOMCTB | T.II. MakcHUMaIbHbBIN 0aJll 3a BEINOJHEHHE 3a1aHus — 2 Oasia.

3. Pacuémmnvte 3a0auu (3aganus 23, 24 wu 25), a1 KOTOPHIX HEOOXOIUMO
MPEACTaBUTh  TOAPOOHOE  pEIICHHEe W TOJMYYUTh  YHCIOBOH  OTBET.

MaxkcuMaJibHBII 0aJuUT 3a BBIIIOJTHEHUE 3aaHus — 3 Oauia.

JInst KakIoro W3 OSTUX THUIIOB 3aJaHuil pa3padoTaHbl CBOM 000OIIEHHBIC

CUCTCMBI OLICHUBAHNA, KOTOPBIC IIPCACTABIICHBI HUKC.

3KcnepnMeHTaanme 3aJaHuA

VYkazaHne Ha HEOOXOIMMOCTh HWCIIOJNB30BAHMS pPeaJbHOro JabopaTopHOTO
000pyI0BaHUS TIPH BBITTOTHEHUH 3a7aHus 17 MPUBOAUTCS B TEKCTE 3a/IaHMS.

KomrnekTot 1a60paTOPHOTO o0opyaoBaHUS TUTST BBITIOJTHCHUS
AKCIIEPUMEHTANIbHOTO 3adaHus (3amanue 17) (popmupyrorcs 3abiaroBpeMeHHO, 0
MpoBeNeHHs dk3aMeHa. JIJisi moAroTOBKM 1abOpaTOPHOTO OOOPYAOBAHHS B ITYHKTHI
NpOBEACHUS 3a OJIMH-ABA JHA 10 SK3aMeHa COOOIIAloTCS HOMepa KOMIUIEKTOB

O60py,IIOBaHI/I}I, KOTOPEIC 6y,HYT HCIIOJIB30BaThCA Ha 5K3aMCHC.



[Ipu oTcyTcTBMM B TYyHKTaX MPOBEICHUS DSK3aMEHa KaKuX-TuOO0 TpuOOpOB
¥ MaTepHaioB 00OPYIOBAaHWE MOXET OBITh 3aMEHEHO Ha aHAJOTUYHOE C JIPYTUMU
XapakTepucTukaMu. [l OOBEKTUBHOIO OIICHUBAHUS BBIMOJHEHUS J1aOOpaTOPHOU
pabotel yuactHukamu OI'D B cioydae 3amMeHBl OOOpYAOBaHHMS Ha aHAJIOTHYHOE
C IPYTUMH XapaKTePUCTUKaMH HEOOXOAMMO JIOBECTHU JIO CBEIEHHUS OKCIIEPTOB
NpPEeIMETHOM KOMHUCCHUHU, OCYHIECTBISIONIMX TMPOBEPKY BBIMNOJHEHUS 3aJlaHUM,
OTHMCAHNE XapaKTePUCTUK PEATHHO HCITOIH3yEeMOT0 Ha K3aMEHE 000pYyT0BaHMSI.

Kputepuu mnpoBepku BBIMIOJIHEHHUS] JKCHEPUMEHTANIBHOTO 3aJaHusl TPeOyroT
ucnonp3oBaHug B pamkax OI'D  cTaHgapTU3UPOBAHHOTO  JaOOPATOPHOTO
obopynoBanus. IlepedeHb  KOMIUIEKTOB  OOOpYJIOBaHMS  JUIsi  BBIOJHEHUS
AKCIIEPUMEHTAJLHBIX 3aJlaHUMl  COCTaBJIEH Ha OCHOBE THUIIOBBIX HAOOpOB s
(dbponTanbHbIX padbor 1o Quinke. CocTaB 3THUX HAOOPOB/KOMIUIEKTOB OTBEYACT
TpeOOBaHUAM HAJEKHOCTH U TPEOOBAHUAM K KOHCTPYUPOBAHUIO IKCIIEPUMEHTAIBHBIX
3amaHnii  O0aHka »HK3amMeHanMoHHBIX 3amanmii OI'D. Homepa wu  omnucanue
o0Opy/noBaHus, BXOMSIIETO B KOMIUIEKTBI, mNpuBeAeHbl B [lpunoxkenun 2
criennprKaIim.

Oco0eHHOCTh KOMIUJIEKTOB COCTOUT B TOM, YTO OJIMH KOMIUJIEKT MpeIHa3HAUYCH
JUISl BBITIOJTHEHUSI LEJION CEpUU SKCIIEPUMEHTAIbHBIX 3aanuil. [loaTomy ayisi 0qHOTO
KOHKPETHOTO 3aJlaHusS KOMIUIEKThl M30BITOYHBI IO CPAaBHEHHIO C HOMEHKJIATYpOU
000py10oBaHUs1, HEOOXOUMOTO JIJIsi €r0 BHITIOJIHEHHUS.

Zaganusa 17 gna KUM OI'D 2022 r. paspabaThiBaloTcs TOJbKO Ha 0ase
KoMIuieKToB o0opyaoBanust Ne 1, Ne 2, Ne 3, Ne 4 u Ne 6. (3aganust ¢ UICIIOJIb30BaHHEM

KoMIUIeKTOB Ne 5 u Ne 7 6ynyT BBoauThesi B KUM OI'D B mocneayroIue rojibl).

DxcnepuMeHTanbHoe 3a1anue B 2022 1. mpoBepsieT:

1) ymenue npoeodums KoceenHbvle usmepeHus GuuyecKux eJUYUH: TUIOTHOCTH
BEIIECTBA; CUJIbl Apxumena; Kod(pGUIUEHTa TPEHHsI CKOJIbXKEHHS; KECTKOCTU
IPYKUHBI; MOMEHTA CHJIbl, IEHCTBYIOIIETO HA pbluar; paboThl CHJIbI YIPYTOCTH
npu NoabEME Trpy3a € TMOMOIIBIO TMOABMKHOTO WM HEMOABIKHOTO OJIOKa;

paboThl CHUJIBI TPEHMS; ONTUYECKOM Cuibl U (OKYCHOTO PACCTOSHUS
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coOMparoIIel JIMH3BI;, AJIEKTPUUYECKOTO COMPOTHBICHUS PE3UCTOPA; PabOTHI

Y MOIIIHOCTH TOKa,

2) ymenue npoeooums UCCIe006aHUE 3AGUCUMOCHU OO0HOU (PuU3UUECKOl
6eIUYUHbL Om Opy20il. 3aBUCHUMOCTU CWIbl YIPYTOCTH, BO3HUKAOLIEH

B IIPY’KMHE, OT CTENEHU Je(opMaluy MPYKUHBI;, 3aBUCUMOCTH CHJIbI TPEHUS

CKOJIBKEHUSI OT CHJIbl HOPMAaJbHOIO JaBJIEHUSI M OT poJa IMOBEPXHOCTH;

3aBUCUMOCTH apXHMEJIOBOM CHJbI OT 00BbEMA MOTrpYyKEHHOW YACTH TeENa;

3aBUCUMOCTH CHJIbI TOKA, BO3HHMKAOIIEH B IPOBOJHUKE, OT HANPSDKCHUS Ha

KOHLIaX [POBOJIHMKA; CBOWCTB HW300PAKEHHUSI, IOJYYEHHOIO C MOMOIIBIO

coOuparonei JMH3bI.

Kaxxmoe 3agaHuMe paccyuTaHO Ha  IIPOBENCHHME IMPSAMBIX  HU3MEPEHUI
C UCIIOJIb30BAaHUEM CTaHIAAPTHBIX HW3MEPUTEIBHBIX MPUOOPOB: JIMHEWKHU, BECOB,
AUHAMOMETpPA, MEH3YPKU (M3MEPUTENBHOIO LMIMHAPA), aMIEpMeTpa, BOJBTMETPA,
cekynaomepa (4acoB). [Ipu 3TOM OOBEKTOM OILICHKH CTAHOBSATCS MPSMbIC U3MEPCHUS
(IpaBUIIbHOE BKJIIOYEHWE WM YCTAaHOBKA MpHOOpPaA, ONMPEIECICHUE €r0 LIEHbI JEICHUS
U BBIMIOJIHEHWE TPAaBWJI CHATHS TOKa3aHMs M[pUOOpa WIM  HU3MEPUTENBHOIO
MHCTPYMEHTA, 3aIllMCh pe3yjbTaTa MPSMOTO HU3MEPEHHsS C yKa3aHUEM aOCOJIFOTHOU
NOTPEIHOCTH, TIPEICTABICHHOW B Tekcre 3amaHus). OIlEHKa MOrPelIHOCTeH
KOCBEHHBIX  HM3MEPEHUH TP  BBINOJIHEHUU  SKCHEPUMEHTAIBHOIO  3aJaHus
He TpeOyeTcs.

ChopmMHpOBaHHOCTH y y4alIerocsi yMEHU MPOBOIUTH U3MEPEHUS OLICHHBACTCS
AKCIIEpTaMU MO pe3yJibTaTaM 3alKUCH MPSIMBIX U3MEPEHUM, KOTOpble B COOTBETCTBUU
C KpUTEPHUSIMU OLIEHUBAHMS JTOJDKHBI YKJIAIbIBATHCS B 3aJaHHBIE B KaXIOM CIy4ae
I'PaHULIBI U3MEPEHNH, YUYUTHIBAIOIINE TOTPENTHOCTH U3MEPEHUIA.

JIns xkaxxaoro 3alaHusi B CXEMax OICHUBAHUSA NPUBOIATCA CIEIYIOLIUE
CBEJICHUSI.

1. Xapakrepuctuka oOopyaoBaHus. B 3ToM pasgene ykazaH TepeyeHb

060py,Z[OBaHI/ISI N3 COOTBETCTBYIOIICIO KOMILJICKTA.
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2. OOpazery BO3MOXKHOTO BBIMOJHEHUSA. 37€Ch OTMEUEHBI BCE DJIEMEHTHI,
MOJIJICXKAIIME OIICHWBAHUIO, W TIPUBEICHBI BO3MOJKHBIC TPAHUIIBI W3MEPECHHI
IIPU UCIIOJIb30BaHNHU YKa3aHHOTO 000PY/IOBAHMS.

3. Kpurepuu OIIEHKM BBITIOJHEHUS 3aJaHus. B KpUTEpHsIX OMUCAHO IIOJTHOE
MIPAaBUJILHOE BBITTOJIHEHUE 3aJaHus, YKa3aHbl BETUYHUHEI, TSI KOTOPBIX B JAHHOM
clTydae MPOBOATCS MPSMbIC H3MEPEHUS, U TICPEUNCIICHBI YCIOBUS BHICTaBICHUS
oT 0 10 MaKCUMaJIbHO BO3MOXHBIX 3 OaJIjIoB.

Buumanue! B matepuanax s SKCIEPTOB MPUMEPHI BOBMOXHBIX OTBETOB Ha
DKCIICPUMCHTAJILHBIC 3aJlaHus TPHUBEACHBI B COOTBETCTBUU C PEKOMEHIYECMBIMU
XapaKTEPUCTHKAMU 000PYIOBaHUS, yKa3aHHBIMA B OIHUCAHWHM KOMIUICKTOB. I[lpwm
WCIIOJIb30BAaHUU  DJIEMEHTOB  O0OpYyIOBaHHUS C  JPYTUMH  XapaKTEPUCTHKAMU
HEOOXOJAMMO BHECTH COOTBETCTBYIOIIHNE W3MCHEHHUS B MEPEYCHb KOMIUICKTOB TIEPE]T
MPOBEICHUEM 3JK3aMeHa M JOBECTH HH(POPMAIMIO O BHECEHHBIX H3MEHEHHUSX 0
CBEJICHUS DKCIIEPTOB, MPOBEPSIONINX 3aJaHUsI C pa3BEPHYTHIM OTBETOM.

CxeMsbl OLICHHUBAHHA SKCIICPUMCHTAJIBHBIX SaI[aHHf/'I MpeACTaBJICHbI HUXKC.

Cxema OUCHUBAHUA IKCREPUMEHMAIBHO20 3a0aHUs Ha RPOBEPKY ymenun
npoeoaumb KOCB8€HHblE Umepenun ¢u3uuec:<ux eéeluuun

XapaxkrepucTuka 000py10BaHUs

[Ipn BBIMOTHEHWUM 3aJaHUS MCIOJB3YeTCAd KOMIUIEKT oOopymoBanus No
(nepeuucnsiemes cocmae coomeemcemesyouje2o KOMniIEKma 000pyO068anUsL).

Brumanue! 1lpu 3amene kakoro-nubo sneMeHTa 00OpYJOBaHMS Ha aHAJIOTMYHOE
C IPYTUMH XapaKTepUCTUKaMU HEOOXOAMMO BHECTH COOTBETCTBYIOLIUE U3MEHEHHUS
B 00Opasel] BHIITOJIHEHUS 3aJaHUs

Oo0pa3zen BO3MOKHOT0 BHITIOJTHEHHSI

1. Cxema skcnepumenmanbHoOU YCMaHo8KU.

2. 3anucev gpopmynol.

3. Pesynomamer npsmulx uzmepenuii ¢ yKazanuem adOCOIOMHOU NOSPEUHOCU
usMepeHusl.

4. 3nauenue KOC8eHHO20 UIMEPEHUSL.

Ykazanue sxkcnepmam
OneHka TpaHUIl MHTEpBaja, TI/IE MOXET OKa3aTbCid pe3yJbTaT, MOJIYyYeHHBIN
YYEHHKOM, KOTOPBI HEOOXOAMMO NMPU3HATH BEPHBIM
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KpnTepml OICHKMH BBINNOJHCHUA 3aJaHUA

Bbanuasbl

[ToTHOCTBIO MPAaBUIILHOE BBITIOJHEHUE 3a/IaHUs, BKIIOYAlolee B ceos:

1) pUCYHOK KCIIEpUMEHTAILHON YCTAHOBKH;

2) dopmyny mns pacuéra HCKOMOH BEIUYHMHBI (6 OawmHOM cayuae:
YKA3vbl8aemcst popmyna);

3) NpaBWJILHO 3alMCAaHHBIC PE3YJIbTAThl MPSAMBIX H3MEPEHUH ¢ YYETOM
3aJJaHHBIX a0COJIFOTHBIX IOTPEIIHOCTeH HM3MepeHui (6 danmom ciyuae:
VKA3b18AI0MCS puzuyeckue eIuyunbl),

4) mosry4eHHOE MPaBIIIBHOE YHCI0BOE 3HAYCHHE NCKOMOW BEJTMIHHBI

3

3anucaHbl TMPAaBWIBHBIE PE3YJbTAThl MNPSMBIX HM3MEPEHHN C Y4ETOM
3aJlaHHBIX a0COJIFOTHBIX TMOTPEIIHOCTEd HW3MEpPEHUH, HO B OJHOM U3
aneMeHToB oTBeTa (1, 2 viu 4) NpucyTCTBYeT OIIMOKA.

N
3anucaHbl TPaBWIbHBIE PE3YNbTaThl MPSMBIX HU3MEPEHUH C YUYETOM
3aJJaHHBIX aOCOJIIOTHBIX MOTPEIIHOCTEN W3MEpEeHUH, HO OJHUH U3
aneMeHToB oTBeTa (1, 2 i 4) oTCyTCTBYyeT

3anucaHbl TPAaBWIBHBIE PE3YNbTAaThl MPSAMBIX H3MEPEHUU C YUYETOM
3aIaHHBIX AOCOJIIOTHBIX MOTPEIIHOCTE HM3MEPEeHUH, HO B DJIEMEHTax
otBeTa 1, 2 ¥ 4 NpUCYTCTBYIOT OIIMUOKH, WU 3TH 3JIEMEHTHI OTCYTCTBYIOT.
NJIn

3anucaH TpaBWIBHBIA pe3yabTaT € YYETOM 3aJaHHOM aOCOIIOTHON
MIOTPEIIHOCTA U3MEPEHUS TOJBKO I OJHOTO M3 NMPSMBIX M3MepeHui. B
aJieMeHTax oTBeTa 1, 2 ¥ 4 MPUCYTCTBYIOT OIMUOKU, WM TH DJIEMEHTHI
OTCYTCTBYIOT

Bce ciiyyan BBINOJIHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM
KpuTepusiM BbICTaBieHHs 1, 2 wunu 3 OamioB. Pa3po3HeHHbIE 3amucw.
OTCyTCTBHE NONBITOK BBIIOJHEHUS 3aJaHUS
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Cxema oyenuganusn IKCnEPUMEHMATIbHO20 3A0AHUA HA NPOBEPKY YMEHU
npPoeOOUmMd UCC1e006AHUE 3A6UCUMOCIU 0OHOU PUUYECKOU 8eTUYUHBL OM OPY2OUl

XapakTepucTHKA 000py10BaHUS

[Ipy BBIMOJTHEHUM 3aJaHUS MCHOJB3YETCS KOMIUIEKT oOopynoBanus Ne
(nepeuucnsaemcs cocmas coomeemcmayiowe2o KOMNieKma 060py006anus)

Buumanue! 1lpu 3ameHe Kakoro-nmmO0 3jieMEHTa OOOpYIOBaHMS Ha aHAJIOTMYHOE
C IPYT'HMHU XapaKTEPUCTHKAMHU HEOOXOMMO BHECTH COOTBETCTBYIOIINE U3MEHEHUS B
oOpas3ell BBIOJIHEHHS 3aIaHHs]

Oo6pa3zen BO3MOKHOTO BHITIOJTHEHMSI

1. Cxema sxcnepumenmanbHOU yCmMano8KU UIU ONUCAHUE CNOCOOa UCCIe008AHUS.

2. Pe3ynomamvl npAmMbIX U3MepeHull ¢ YKA3aHuem aoOCOIOMHOU HNO2PeuHOCmu
UsMepeHusl.

3. @opmynuposka 6vigooa.

Ykazanue sxcnepmam
OueHka TrpaHULl HUHTEpBaja, TIJ€ MOXKET OKa3aTrbCsl pe3yJbTaT, MOJIYYCHHBIN
YYEHHKOM, KOTOPBIM HEOOXOMMO NMPU3HATH BEPHBI

Conep:xanne KpuTepus banbl

[ToTHOCTBIO MPaBUIIBHOE BBITIOJHEHUE 33/IaHUs, BKITFOYAIOIIee B CeOsl: 3
1) pUCYHOK SKCIIEpPUMEHTAIBHONW YCTAHOBKM WJIM OIHKCaHHWE Ccrocoba
MCCJICIOBAHMS,

2) pe3ynbTaThl NMPSIMBIX M3MEPEHHH C YIETOM aOCOIOTHOM MOrPEITHOCTH
U3MEPEHUH (6 OaHHOM Cyuae. YKA3bleaomces uzuuecKkue 8eIudunbl)

3) cchopMyITMPOBAHHBIN MPABUILHBIN BBIBO/T

[IpenacTaBneHsl BepHBIE PE3yJNbTAThl MPSAMBIX HM3MEPEHUH C yUETOM 2
aOCOIOTHON MOTPEIIHOCTA W3MEPEHUH, HO B OJTHOM M3 DJIEMEHTOB OTBETA
(1 unu 3) OpUCYTCTBYET OlIKOKa.

N
Onun u3 snemeHToB oTBeTa (1 unum 3) OTCyTCTBYET
[IpeacraBneHsl BEpHBIE pPE3yJbTAaThl NPSIMBIX H3MEPEHUM C YYETOM 1

aOCOJIOTHON TOTPENTHOCTH HM3MEpPEHUH, HO B dJeMeHTax orBeTa | u 3
MPUCYTCTBYIOT OIITMOKH, WJIH OTH JIEMEHTHI OTCYTCTBYIOT.

nJIn
Cnenan pHUCYHOK OSKCIEPUMEHTAJIBHOM YCTAHOBKM W  IMPUBEICHBI
pe3yabTaThl U3MEPEHUM ¢ Y4ETOM aOCOTIOTHOM MOTPEIIHOCTA U3MEPEHUH,
HO B OJJHOM WJIM JIBYX W3 HUX JIOMYIIIEHA OIIMOKa

Bce ciiydau BBINOJIHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM 0
KpuTepusiM BbIcTaBiieHus 1, 2 umum 3 OamnoB. Pa3po3HeHHblE 3amucu.
OTcyTCTBHE NOMNBITOK BHINIOJIHEHUS 3aaHUs

Maxcumanvrwii 6ain 3

[Ipn aHamu3e pe3yslbTATOB DHK3aMEHA OJKCHEPUMEHMANbHOE 3a0aHue Cuumaemcs
8LINOJIHEHHBIM 8€PHO, €CITA dK3aMEHyeMbIii HaOpau 2 win 3 6asa.
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KauecTBeHHBIE 3a1a4H

Kaxaplii BapHaHT 3K3aMEHAIIMOHHON pa0OThl BKJIIOYAET TPU KauCCTBCHHBIC
3amaun (20, 21 u 22), onieHuBaeMble MaKCHMAJIbHO B 2 Oajia.
TpeOoBaHMsI K BBITOJHEHUIO JTHUX 3aJaHW MPUBEACHBI B HHCTPYKIUH IS

YHaluXxcCs Iepea TCKCTOM BaﬂaHHﬁ.

Honnwvtit omeem k 3adoanuam 20, 21 u 22 oonsxcen cooepicamov He MOIbKO OMEem
Ha 60NPOC, HO U €20 PA38EéPHYMOe, 102UUECKU C6A3AHHOE 000CHOBAHUeE.

Bce wucnonb3yemble KayeCTBEHHbBIE 3aJaud  COAEp)KaT JBa AJIEMEHTa
MPaBWJIBHOTO OTBeTa: 1) MpaBUILHBIN (KpaTKWii) OTBET Ha MOCTABJICHHBIN BOMIPOC U 2)
NOSICHEHHE, Oa3UpyIolIeecs] Ha 3HAHUU CBOMCTB JJAHHOTO SIBJICHUS.

OpHako MO XapakTEPUCTHUKAM IMEPBOTO 3JIEMEHTA BBIACISIIOT JBa THIA
KaueCTBEHHBIX 33/1a4.

1. IIpaBunbHBIN (KpaTKUii) OTBET HA MOCTABIICHHBINA BOIPOC (MEPBBIA IJIEMEHT
OTBETA) IpeJroiaraetT BEIOOp 0ojee yeM U3 JByX BO3ZMOXHBIX BapHaHTOB. [Ipumepom
TaKoro BOIPOCa MOXET CIYXKUTh cienyromuid: «Kakoro msera OyayT Ka3aTbCs
KpacHbIE PO3bI, paccMaTpuBaeMble yepe3 3en€Hoe crekino? OTBer moscHute». [ns
ATOTO 3aJlaHHsI BO3MOXHBI Pa3JIMUHbIE BAPUAHTHI KPAaTKOrO0 OTBETa (KPACHOIO IBETA,
3eN1€HOr0, Y€PHOr0, KOPUUHEBOTO U Jip.). B 3TOM ciiydae ayis BbicTaBieHust 1 Oaria
JOCTAaTOYHO HAJIM4YME NPaBUIBHOTO (KpAaTKOro) OTBETAa Ha IOCTABJIEHHBIM BOIPOC
(«Po3b1 OyayT Ka3aThCsl YEPHOTO I[BETA») MIIM NPUBEJACHUE KOPPEKTHBIX PACCYKICHHUI
6e3 copmymnupoBanHoro ssBHO oTBeTa («KpacHbie po3bl OTpa)kalOT CBET B KpacHOM
YacTH CIEKTpa. 3eJIEHOE CTEKIIO MPOITYCKACT JIYUH 3€JIEHOM YaCTH CIIEKTPay).

Jlnst 3amaHuii TaHHOTO THIA HCIOJIB3YETCS NpUBEAEHHAS HIDKE 0000mIEHHAS

CX€Ma OLICHUBAaHUA.

KpuTtepun o11eHKH BbITIOJTHEHUSI 3a]aHUSA Baaiasl
[IpencraBieH NpaBWIBHBIA OTBET Ha BONPOC, W MPUBEACHO JTOCTATOYHOE 2
000CHOBaHME, HE COJIepIKaIee OMMOOK
[IpencraBineH NpaBWIBHBIA OTBET HA IOCTaBJICHHBIH BOIPOC, HO €ro 1
000CHOBaHUE HEKOPPEKTHO MJIU OTCYTCTBYET.

NI

[IpencraBneHpl KOPPEKTHBIE PACCYKIICHUS, MPUBOIANINE K MPABUILHOMY
OTBETY, HO OTBET SBHO HE C(HOPMYIUPOBAH
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[IpeacraBnensl oO0IIME pacCyKIEHUs, HE OTHOCAIIMECS K OTBETY Ha 0
MOCTaBJICHHBIN BOIPOC.

N
OTBeT Ha BOIPOC HEBEPEH, HE3aBUCUMO OT TOTO, YTO PaCCY>KICHUS
MIPaBUJIbHBI, I HEBEPHBI, UM OTCYTCTBYIOT

2. Kpatkwii oTBeT Ha 3ajady MpearnojiaracT BBHIOOP OJHOTO M3 YKa3aHHBIX
B TEKCTE 3aJIaHMsI ABYX BO3MOXHBIX BapuaHTOB OTBeTa. [IpuMepoM Takoro Bompoca
MOXET CIYXUTh cienyromuii: «Kakum nsaTHOM (TEMHBIM WM CBETIBIM) HOYBIO Ha
HEOCBEHIEHHOW J0pore Ka)KeTcsl Melexoay Jyka B cBeTe (ap mpuliImxkaromerocs
apromoOusisi? OTBEeT mosicHUTe». B 3TOM citydae i BRICTAaBJICHHsI OJIHOTO Oasuia 3a
pelieHrne HeAOCTaTOYHO TOJBKO YKa3aHUsl Ha MPaBWIbHBIM BBHIOOP OJTHOTO M3 JIBYX
MPUBEAEHHBIX BAPUAHTOB, @ HEOOXOAUMO HaTUYHe YACTUYHOTO OOOCHOBAHUS WIH, TIO
MEHBIIIEH Mepe, yKa3zaHus (U3UYECKUX SABJICHUN  (3aKOHOB), MPUYACTHBIX
K 00CykJ1aeMOMy BOIpocy («3epKalbHOE OTPaKEHUE CBETAY).

Jlnst 3amaHuil TaHHOTO THIA UCIOJB3YETCS MpUBEAEHHAS HIDKE 0000IIEHHAS

CX€Ma OCHUBAaHUA.

Kputepuu onieHKM BbITIOJTHCHUS 32aHUS banabl
[IpencraBiieH mpaBUIIbHBIA OTBET HAa BOIPOC, U MPUBEACHO JOCTATOUYHOE 2
000CHOBaHME, HE COJIepIKaIee OITUOOK
[IpencraBineH TmpaBWIBHBIA OTBET HA TOCTaBJIEHHBIA BOIPOC, HO €ro 1
000CHOBaHME HE SIBJISICTCS JOCTATOUHBIM WJIM B HEM JOIMYyIIEHA OITNOKA.
NJIN

[IpencraBieHbl KOPPEKTHBIE PACCYX IACHHMS, NPUBOIALINE K NPABUIBHOMY
OTBETY, HO OTBET SBHO HE C(HOPMYITUPOBAH

[IpencraBnensl oOIIME pacCyKIeHUs, HE OTHOCAIIMECS K OTBETY Ha 0
MOCTAaBJICHHBIN BOIMPOC.

NJIn
OTBeT Ha BOINPOC HEBEPEH, HE3aBUCUMO OT TOTO, 4YTO PACCYKICHUS
MIPaBUJIbHBI, UJIA HEBEPHBI, WJIA OTCYTCTBYIOT

IIpu aHanu3e pe3yapTaTOB dK3aMEHA KAaueCTBEHHAs 3ajaya cuumaemcs peuléHHou

8epHO, €CIIU DK3aMeHyeMbIi HaOpan 2 Gasuia.
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PacuéTHble 3aaa4n

DK3aMEHAIMOHHBIN BapHaHT COACPKUT TpuU pacu€rHbie 3amauu (23, 24 u 25),
KOTOpPBIE OIICHUBAIOTCSI B COOTBETCTBUHM C €IWHOHW OOOOMIEHHOW CHCTEMOM
olleHHBaHUsA. TpeOoBaHUs K MOJHOMY MPAaBHJIBHOMY pEUICHUIO PacuyETHBIX 3ajad

IIPUBEICHBI B MHCTPYKLMH JJISl yYAIIUXCA MEPE]l TEKCTOM ITUX 3aJaHUN.

Jna 3a0anuit 23—25 HeoOxo0umo 3anucamb noJHOe peuieHue, GKIIOUaloujee
3anucey Kpamkozo ycioeus 3aoauu (/lano), 3anuce ¢popmyn, npumenenue Komopwix
Heo0X00umo u 00CmMamo4Ho 071 peuwleHus 3a0aiu, a maKyice mamemamuyeckKue
npeoopazo0eanus u pacuémot, NPUEOOAUUE K YUC/I080MY OMEENL).

[Ipn cocTaBiIeHUMM KpPUTEPUEB OLICHMBAHMS PELICHHS PAaCUETHBIX 331ad 110
BO3MOKHOCTH YYT€Hbl HauOoJiee TUNHYHbIE OMIMOKU WM HENOYETHI, JOMYCKaeMble
yUYalIMMHKCSI, U OTIPEAETICHO UX BIIMSHUE Ha BHICTABISIEMBbIN Oalll.

JInsg kakmod 3ajaud B KauecTBE OPHEHTHpPA NPHUBOJIUTCA ABTOPCKUM CHOCOO
peleHus, npearaeMbiii pa3paboTyukoM. OJJHAKO 3TOT CIIOCOO pELICHUs HE SBIISETCS
OTIPEACISIONIUM ISl TOCTPOCHHUS IIKaJIbl OLIEHUBaHUs padoT yuamuxcs. He sBasercs
OH U 00pa3lioM pelIeHHs, OLIEHMBAEMOI0 B TpH Oamia. DKCHEpPTy Ipenaaraercs
CUCTEMA OLICHMBAHUSA, KOTOpas MOXET [PUMEHATHCS IPU  PACCMOTPEHUU
aNbTEePHATUBHOTO AaBTOPCKOMY croco0a pemieHuss 3amadd. OO0o0OmEHHAs cxema

OLCHMBAHM: IIPUBCACHA HHUKC.

KpuTtepuu ouieHKH BbITIOJIHEHUS 32JaAHUA banabl

[IpuBeneHo MOJIHOE MPABWIIBHOE PEIICHHE, BKIIOYAIONIEE CIEAYIONINe 3
DIIEMEHTHI:

1) BepHO 3amucaHoO KpaTKOE YCIOBUE 3a1a4u;

2) 3ammcaHbl ypaBHEHHS U (HOPMYJIbI, IPUMEHEHUE KOTOPBIX HEOOXOAMMO
U JIOCTaTOYHO  JJIsi  pemIeHus  3a7a4d  BBIOpAHHBIM  CIIOCOOOM
(nepeuucnsiiomest coomeemcemeyrowue Gopmyvl u 3aKoHbL);

3) BBIMOJHEHB HEOOXOAMMBICE MaTEMaTUYECKUE TMpPeoOpa3oBaHUs U
pacy€Thl, MPUBOJAIINE K IPABUILHOMY YHCIOBOMY OTBETY, U MIPEICTABIICH
otBeT. [Ipu 3TOM OTyCKaeTCsl perieHne «Io 9acTsIM» (C MPOMEKYTOUHBIMU
BBIYUCJICHUSIMH )

[IpaBunbHO 3amucaHbl HEOOXOAUMBbIE (OPMYIIbI, TPOBENACHBI BHIYUCIICHHUS, 2
Y TIOJIy4€H OTBET (BEpHBIN WM HEBEPHBIN), HO JIOMYIIIEHA OIIMOKA B 3alUCU
KpaTKOro ycJoBHs Wi niepeBoje enuuuil B CH.
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NJIn
HpCI[CTaBJ'ICHO IMpaBUJIBHOC PCUICHHUC TOJBKO B O6HI€M BHUJC, 0e3 KaKux-
00 YHMCIOBBIX paCIIéTOB.

NJIn
3anucaHbl YPaBHCHUA H q)OpMy.IH)I, IIPUMCHCHHC KOTOPBIX H€O6XOI[I/IMO
H JOCTATOYHO MAJIA PCIICHUA 3aJa4Hu BI>I6paHHI>IM CHOCO6OM, HO B
MaTEMaTH4YCCKHUX HpeO6p330BaHI/IHX HJIK BBIYUCJIICHUAX OOITyHICHA ommnoka

3amucaHbl ¥ UCIOIb30BaHbl HE BCE UCXOTHBIE (POPMYIIBI, HEOOXOUMBIE TSI 1
pELIeHUS 3aJa4H.

N
3amicanbl Bce McXonHble (opmynbl, Ho B OJJHOUM wu3 Hux momymieHa
omnOKa

Bce ciyyam penieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KpUTEPHUSIM BBICTaBJICHUS OIICHOK B 1, 2, 3 Gasna

Kommenmapuu k 06000uiénnoii cxeme oueHuBaHUA paciémuslx 3a0ay

1. Ecnii OTCYTCTBYET 3amMCh KpAaTKOTO YCJIOBHS 3a/ladyd, TO MaKCHUMAaJbHBIN
0aJls1 He BBICTABJISIETCH.

2. Eciiu B pabote momyiieHa OIMMOKa B ONPEACICHUH HMCXOIHBIX JAHHBIX TIO
rpa@uky, pUCYHKY, TaOJMIle, HO OCTAJIbHOE PEIICHHE BBIMOJHEHO MOJHO M 0e3
OoImMOOK, TO MAaKCUMAaJIbHBIN OaJllT HE BEICTABIISICTCH.

3. Ecnu B pemieHuun 3amauu 3amucaHbl YTBEPKIACHUS, 3aKOHBI WU (HOPMYIIBI,
KOTOpBIE 3aT€M HE MCIOJIb30BAJIMCh B XOJE PEIICHUs, TO OUIMOKM B 3TUX 3aMUCIX
HE BJIMSIIOT HA OLICHUBAHUE U HE SIBJSIOTCS OCHOBAHUEM JIJI1 CHH>KEHUS OIIEHKH.

4. B wacrosimiee BpeMsl TpU PEHICHUH 3aJaHuil C pPa3BEPHYTHIM OTBETOM
He TpeOyeTcsl 3almuCU KaKuX-JIMOO KOMMEHTapueB 00 HCIOJIb3YEMBIX 3aKOHAX WM
dbopMynax W TPOBEPKH TOJYYEHHOTO OTBETa «B OOIIEM BHIE» IO EAUHHUIAM
M3MEPEHUS BXOJSAIINX B HEE BEIMYMH.

5.1lpu pemeHun 3agayv 1O JEHUCTBUSIM B OTBETaX MPOMEXKYTOUHBIX
BBIYHMCIICHUI OTCYTCTBHE YKa3aHUS HA €UHUITY BEJIMUMHBI HE CUUTACTCS OIMIMOKOM.

6. OTCyTCTBHME MPOMEKYTOUHBIX ATAlOB MEXKAY MEPBOHAYAIHHOM CHUCTEMOM
YpaBHEHUH ¥ OKOHYATEIbHBIM OTBETOM (T.€. MaTEMaTHYECKUX MPeoOpa3oBaHUN)
MOJKET CIIY>KUTh OCHOBAaHUEM JIJIsl CHUKEHUS OLleHKH Ha 1 O6amn. OgHako JomycKaeTcs

BepOagbHOE YyKa3aHWE Ha MPOBeJcHHE MpeoOpazoBaHuil 0e3 MX anredOpandyeckon
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3anmcn € [IpPCAOCTABJICHUCM  HCXOOHBIX ypaBHeHI/Iﬁ H pe3yjibTaTa 3TOTO

npeoOpa3zoBaHus.

Bo3MoxkHBI cilydan, KOrja padboTa COIEpKHUT:
a)  IPaBWIbHOE PEIICHUE C OMHCKOW, HE MOBTOPSIOLIEHCS B XOJI€ PEUICHUS U HE
BJIMSIONIEHN Ha NOJyYeHUE NPAaBUIIBHOTO OTBETA.

B nooobuwix cnyyasx pexomenoyem He obpaujams 6HUMAHUSA HA ONUCKU U OYEHUBAMb
pabomy mak, 6yomo onucku Hem. K onuckam ommnocamcs me owubKu, KOmopule
ucnpaenensvl 8 NOcieoylouemM peuweHul, He NOBMOpsIOmMcs 6 HeM UlU, He GIuss Ha
JIOUKY peuleHus, npomuseopedam eu, A6IAACL pe3ylbmamom HeSHUMAMenIbHOCHU.
Omo modxxcem Oblmb He3HAYUMENbHAS U He CKA3A8WIAACS HA NpeoOpa3’oeaHusx
nymanuya 6 UHOeKcax, OMCYmCmeue noxasamesei Cmenewu npu yuéme mux
cmeneteti 8 nocaedyIowuUx npeoopazo8anusx u m.m.

0)  pemieHue, OTIIMYHOE OT aBTOPCKOTO (AJIbTEPHATUBHOE PEIIICHUE).

Oxcnepm oyenugaem 603MONCHOCHMb PeUuleHUs. KOHKPEmHOU 3a0ayu mem cHnocoOoM,
Komopwltl evlOpan yyawuiics. Eciu xo0 peweHnus yuawezocs 0onycmum, mo 3KCnepm
oyeHusaem NOJIHOMY U NPABUILHOCHb 9MO20 peuleHUs HA OCHOBAHUU 0O0OUJEHHBIX
Kpumepues oyeHUBaHusl.

B)  peIIeHHue 3a7a4u, KOTOPOH YUEHUK «IOMEHII» aBTOPCKYIO 3a7a4y.

Ecnu npeocmasneno peuwienue opyeoti 3a0ayu, 8 mom 4ucie onpeoessemcs sHayeHue

opyeou genuuunvl, mo peutenue oyenugaemcs 6 «0» 6an108 6He 3asucumocmu om

NOJHOMbL U NPABUILHOCIU 3ANUCEU.

I)  TpaBWIBHOE PEIICHHE C TMPABWJIBHO 3alMCAaHHBIMA HCXOJHBIMU (PopMyliaMu,
KOPPEKTHO MPOBEAEHHBIMU anredpandecKuMu npeoOpa3oBaHUSIMHU
Y BBIYHCIICHUSIMH, HO C OITMOKOM B 3aMHCH OTBETA.

B smom aydae eblcmaeyisiiemcs OoyeHKka «2x.

n)  oOo3HaueHUs (U3MYECKUX BEIIUYWH, HE OMUCAHHBIC B TEKCTE 3a/Ja4d, PEIICHUN
U HE BBEJIEHHBIE HA PUCYHKE.

Ha oannviii momenm om skzamenyemulx He mpebyemcs 00:13amenbHOl pacuu@dposKu
ucnonvzyemvlx 8 peuieHuu o0b6osHavenuu. I[losmomy omcymcmeue yKkazaHuti
He cHudicaem oyenky. OOHAKo eciu 6 peuleHuu OOHO U MO e 0003HaAYeHUe
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ucnov3yemcs Ol pasHblX GeUYUH, MO OYEHKA CHUNCAEmCcs Ha 00UuH Oanl — 00 08yx
bannos. [10006Has HeAKKYpamHOCMb NPUPABHUBAEMCSL K OWUOKe 8 NPpeoOdpPa308aHUSIX.

[Ipu ananuse pe3yibTaTOB SK3aMEHa pacy€THas 3a7ada cuumaemcsi peuléHHou

8epHO, €CIV DK3aMeHyeMbIi HaOpai 2 wiu 3 Oasia.

Pe3ynbpTaThl oOleHUMBaHMS 3aJaHUM (DUKCHUPYIOTCS B MPOTOKOJIE MPOBEPKH

Pa3BEPHYTHIX OTBETOB.

| MPOTOKOM NPOBEPKU Pa3BEPHYTLIX OTBETOB |

Koa 4 Howep

Perwon 77 npeawvera t.'::ﬁm: Pusuka (2021.01.01) npoToKona 1000004
S akc"‘:g‘g Okcnept H.T. mne';fg 300000
4 I Mpumeyarme

Obpasey sanonHenns $ 23‘—"56 ,7289 O X

Mo3nuum oyeHmBaHns
Ne leein, GrisAke 17 (20 |21 |22 |23 |24 |25
e EEEE E R T
2
3
4
5
6
7
8
9
10
m o m Lo -

Mnoexr ARRYY TastReader § 5 Natwork 5 5 1323 1253 <TTO 2021 naw krit> 04-12-2000

N 1
Pucynok 1. Bapuanm ¢opmama 6aanxa npomoxona npo8epku pazg@EpHymuix omeemos

Buumanue! Ilpu BbicTaBieHUM OaUIOB 3a BBINOJHEHHE 3aJaHUs B TMPOTOKOJ
MPOBEPKU PA3BEPHYTHIX OTBETOB CIIEAYET UMETH B BUY, YTO €CJAM OTBET OTCYTCTBYET
(HEeT HMKaKuX 3aluCcel, CBUJIETEIILCTBYIOIIUX O TOM, YTO AK3aMEHYEMbBIM MPHUCTyHal
K BBITIOJIHEHUIO 33/1aHUs1), TO B IPOTOKOJ IpocTaBisieTcs «X», a He «0».

! OpraHm3anEOHHO-TEXHOIOTHYECKAsT CXeMa, HCIoNb3yeMas mpu mnpoBeneHumd OID B cyGbektax Poccuiickoil

®Denepanuy, MOXET IMPENoaraTh 3allOJHCHHWE PAcledaTKH IPOTOKONAa MPOBEPKH Pa3BEPHYTHIX OTBETOB WIIH
AIEKTPOHHBIX ()OPM aHAIOTUIHOTO HA3HAYCHUS.
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3. MarepuaJjbl Il NPAKTHYECKUX 3aHATHI IKCIIEPTOB MO NMPOBePKe U OLIEHKe
3a/IaHNi ¢ pa3BEéPHYTBIM 0TBETOM

Ilpumep 1 (3xcnepumenmanvroe 3a0anHue HaA NPOGEPKY YMEHUA HNPOBOOUNLb
KOCBeHHbIe U3MEPEHUs PU3UUeCKUX 6eTUYUN)

Hcnone3ys mratuB c¢ jaepxareneMm, npykuHy Ne 1 co mkamoil (wnm JMHEHKY),
auHamoMeTp Ne 2 u rpy3bet Ne 1 u Ne 2, cobepute sKCIepuMEHTAIbHYIO YCTaHOBKY /IS
U3MEPEHHUSI KECTKOCTH NPy UHBbI. OnpenenuTe KECTKOCTh MPYKUHbI, TOJBECUB K HEU
rpy3. Jns u3aMepeHus Beca Tpy30B BOCHOJB3YHTECh NTUHAMOMETPOM. AOCOIMIOTHAsS
MOTPEUTHOCTh U3MEPEHUs YJJIMHEHUS MPY>KUHBI COCTaBIIAET £2 MM, a aOCOJIOTHAaA
IIOIPEIIHOCTh U3MEPEHHUs Beca rpy30B paBHa +0,1 H.

B Omanke orBeToB Ne 2:

1) cnenaiiTe puCyHOK SKCIIEPUMEHTAIBHOM YCTaHOBKU;

2) 3anumuTte GopMysy I pacuéra KECTKOCTH MPYKUHBL;

3) yKaxuTe pe3ysbTaThl U3MEPEHUs Beca TPY30B M YIJIUHCHHS TPYKUHBI C yUETOM
a0COJIFOTHBIX MMOTPEIIHOCTEN N3MEPCHHUIA;

4) 3alUIINATE YUCITOBOE 3HAYCHHUE KECTKOCTH MPY>KUHBI.

XapakrepucTiKa 000py10BaHUSA
[Ipy BBIMOTHEHUM 3aJaHUSl  HMCHOJB3YyETCS
B CJIEIyIOIIIEM COCTABE:

KOMIUIEKT obOopyaoBanus Ne 2

Kommiaexkt Ne 2

3J1IeMEeHThI 000PYy/A0BaAHHUSA PeKoMeHlyeMble XapaKTepUCTHKH

® IITaTUB JJA0OPATOPHBIN
C JieprKaresieM Jisl TMHaMOMeTpa
e nrHAMoOMeETp 1

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

npeaen uamepenus S H (C= 0,1 H)
xéctrocTh (50 = 2) H/m

® JIMHAMOMETD 2

e [pyxuHa | Ha mIaHmeTe
¢ MWUIMMETPOBOU LIKAJION

® MpyXWHA 2 Ha IJIAHIIETE
¢ MWJUIMMETPOBOU LIKAJION

xectrocTh (10 £2) H/m

® TpH rpy3a, 0003Ha4nTH Ne 1, No 2
uNe 3

Maccoit o (100 £ 2) r kaxablii

e HaOOpHBIN TPy3 WK HAOOP
rpy30B, 0003HaunuTh Ne 4, Ne 5
u Ne 6

HaOOPHBIH Ipy3, MO3BOJIAIOIIHIMA
yCTaHaBIMBATh MacCy TPy30B:

Ne 4 maccoii (60 = 1) T, Ne 5 maccoi
(70 £ 1) r u Ne 6 maccoii (80 + 1) r unu
Ha0Op OTJIETBHBIX FPY30B

® JIMHEWKA U TPAHCIIOPTHUD

aauHo# 300 MM, ¢ MIJITTUMETPOBBIMU
NEJIEHUSIMA

® OpPYCOK C KPIOYKOM U HUTHIO

macca Opyckam = (50 £ 5) r
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e HaNpaBJISIONIas JUIMHON He MeHee | IOBEPXHOCTh «A» — npuodausurensHo 0,2
500 mm. JIOJDKHBI OBITH MOBEPXHOCTH «b» — npubnuzutensHo 0,6;
obecrieueHbI pa3HbIC WJIU JIBE HAIPABJISIONINE ¢ PA3HBIMHU
Kod(puImeHTr TpeHUs Opycka Koa(dpuIeHTaMu TpeHus
M0 HaIPaBJISIONIEH, 0003HAYUTH:
«A» u «b»

Brumanue! 1lpu 3ameHe Kakoro-nmubo sjneMeHTa O0OpyAOBaHHS Ha aHAJIOTHMYHOE
C IPYTUMHU XapaKTEPUCTUKAMH HEOOXOIMMO BHECTH COOTBETCTBYIOIHME W3MEHEHUS
B 00pa3ell BBIMOJHECHUS 3a/1aHMUS.

O0Opa3zenr BO3MOKHOT0 BbINIOJIHEHHSI

1. Cxema 3KCrIepUMEHTAIBLHON YCTAaHOBKH (CM. PUCYHOK). /
P
2. Fynp = mg = P; Fyy, = KX, cenoBarenbHo, K = "
3.X=(40 £ 2) Mm P=(2,0+0,1) H.
4.k=2:0,04 =50 H/m. 1
X ~
K2 ymp
Vkaszanue sxcnepmam mg’
N3mepenune cuumtaeTcsi BEPHBIM, €CJIM X MPUBEICHO
B nipezenax ot 38 10 42 mm, a P — B mpenenax ot 1,8 no 2,2 H
Kpurepuu ouieHKH BbINOJHEHUSA 321aHUA Bansi
[ToaHOCTRIO MPAaBUIIBLHOE BHITIOJIHEHUE 3a/IaHUS, BKIIIOYAIOIIEE B CEOs: 3

1) pUCYHOK JKCIIEPUMEHTATLHON YCTAHOBKH;
2) dopmyny s pacu€ra UCKOMOHM BenwuuHbl (6 Oanmom ciayuae: 0714
AHCECMKOCMU NPYICUHBL Uepe3 8eC 2py3a U YOTUHEHUE NPYIHCUHDL);
3) mpaBUJIBHO 3alMCAHHBIC PE3yJIbTATHI MPSIMBIX H3MEPEHHH C Yy4ETOM
3aJJaHHBIX aOCOJIIOTHBIX TOTPEHIHOCTEN M3MEpeHul (6 daHmom cayuae:
VOTUHEHUSI NPYIHCUHBL U 8eCa 2py3a);
4) noyy4yeHHOE MPABUIIBHOE YHCIIOBOE 3HAYCHUE HCKOMO# BEJIMYHMHBI
3anucaHbl MPaBUIbHBIE PE3YIbTAThl MNPSAMBIX H3MEpPEHUN C Yy4ETOM 2
3aJJaHHBIX Aa0COJIIOTHBIX MOTPEUIHOCTEH HM3MEPEHU, HO B OJHOM U3
aneMeHTOB oTBeTa (1, 2 niu 4) npucyTCTBYET OIINOKA.

NJIN
3anucaHbl IMPaBUIbHBIE PE3YNbTAThl MPSAMBIX H3MEPEHUH C Y4ETOM
3aJJaHHBIX aO0COJIIOTHBIX IOTPEIIHOCTEN M3MEpEeHUuH, HO OIMWH U3
areMeHToB oTBeTa (1, 2 wim 4) OTCYyTCTBYET
3anucaHbl TMPaBUIbHBIE PE3YIbTAaThl MPSAMBIX M3MEPEHUH C YYETOM 1
3aJJaHHBIX a0COJIIOTHBIX TOTPEHIHOCTEN H3MEpeHuil, HO B 3JEeMEHTax
orBeTa 1, 2 v 4 NpUCYTCTBYIOT OIIMOKH, HJIM 3TH 3JIEMEHTHI OTCYTCTBYIOT.
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NJIn
3anucaH TPaBWIbHBIA pe3yJabTaT ¢ YYETOM 3aJaHHOW aOCONIOTHOM
NOTPEIIHOCTA HU3MEPEHHUS TOJBKO I OJHOIO M3 MPSMBIX HW3MEPEHHUM.
B snemenTax otBera 1, 2 u 4 NpUCYTCTBYIOT OIMIUOKH, UM 3TU DJIEMEHTHI
OTCYTCTBYIOT

Bce cnyyam BBINOJHEHUS, KOTOPHIE HE COOTBETCTBYIOT BBILICYKAa3aHHBIM
KpuTepusM BbIcTaBieHus 1, 2 wiu 3 OamioB. Pa3po3HeHHbIE 3amucH.
OTcyTCTBHE NONBITOK BHIOJHEHHUS 3aJaHUS

Maxcumanvroiu oanin

Ipumep 1.1 (3 6aa). B komniekme obopyoosanus owina npyxcura 40 H/m.

i)_*g

X
S)P:‘LHiOLIH -
K= Q05U + Ll
q)k_-a%M =404

KOMMeHTapHﬁ: MpEACTAaBJICHO IMOJIHOCTHEKO BEPHOC BBINTOJIHCHHUC 3aIaHNU.

Mpumep 1.2 (2 6amna). B komniexme obopyoosanust oviia npyscuna 40 H/m.

KoMmmenTapmii: Ha puCyHKe 3KCIEPUMEHTAIBHONW YCTAHOBKH HE YKa3aHO PAaBEHCTBO
CWJI YNpPYroCTH U Beca Teja, COOTBETCTBEHHO, HE OOOCHOBAH CIOCOO HM3MEpEHUs

KECTKOCTHU MIPYKUHBI.
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IMpumep 1.3 (2 6aa). B komniekme obopyoosanus ovina npyxcura 40 H/m.

| ‘Hl H
waﬁﬂf F cand {MH | Q - ME//;‘ 40
F o
‘B £ 0sm? g un
o Fron

KomMeHTapuii: B pUBEAEHHOM OTBETE OTCYTCTBYET PUCYHOK JKCIIEPHUMEHTAJIBHON
YCTaHOBKH.

Ipumep 1.4 (1 6amn). B komniekme 060opyoosanus ovina npysxcuna 50 H/m.

F"—'ka't F‘.: J.qu,“,j

k=5
At qf‘-'i‘!CML: osoqw
k= 5:’:&'__ . 5o
L OY he M.
.
M. O-ber: g0

KomMeHTapmii: B 1aHHOM BapuaHTE TOJBKO OJHO M3 MPAMBIX W3MEPEHHUI yKa3aHO
¢ yu€ToM abCOIMIOTHOMN NOTPEIIHOCTH.

IMpumep 1.5 (0 6amnoB). B komniexme obopyodosanus bwina npysicuna 40 H/m.

4)#4/2//4 Y Fygka s k= 2

—

Ix TF‘?"P_ )FW ZH/ A= ﬂﬂfﬂ.
m —
é‘b ] [/} oom .4/0,,

KoMmmenTapmii: pe3yiapTaThl MNPSMBIX H3MEPEHHH MpEACTaBICHbl 0€3 yKa3aHus
aOCOJIOTHBIX MOTPEIIHOCTEH.
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IMpumep 1.4 (0 6a510B). B xomniekme obopyoosarnus oviia npyxcuna 40 H/m.

4 z
"y
M
S S
~ - - T
Z, J[W - A’.Z “7 /( - 2
3. m, =M, 7002 3+ 21 Myt = 2002 52 X - o
f’:;z:,-‘-my -‘e_zm-m,a%cz: 2/ LU
s
g Kk = ~Lﬂ ‘72;7‘ = Ay =z [200 L = grn 5047905 m]
Y A + - 7
A’—,,,,,-#_“/ﬂz Ondom = K = 90 %
KommenTapmii: npsmMoe HU3MEpEHHUE YAJIWHEHUA MPYKUHBI MPEICTaBICHO 0€3

YKa3aHusAa a0COIOTHOM IMOTPCITHOCTH U3MCPCHUA; UBMCPCHUC BECA TCJId 3dMCHCHO Ha

PACUET CUJIBI TAXKECTH.
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Ilpumep 2 (3kcnepumenmanvHoe 3a0anue Ha NPOBEPKY YMEHUS NPOBOOUM b
uccne008anue 3a6UCUMOCHU 0OHOIL (PUUYECKOU eI UHbL 0N OPY2Oil)

Hcrons3ys HCTOYHMK TOKA, BOJIBTMETP, AMIIEPMETP, KIIFOY, PEOCTAT, COCAUHUTEIbHBIC
IPOBOJIA, PE3UCTOp, 00O3HaueHHBIM R3, cobepure 3KCHEPUMEHTANbHYIO YCTaHOBKY
JUIsL WCCIEAOBAHUS 3aBUCHMOCTH CHJIBI JJIEKTPUYECKOTO TOKAa B PE3UCTOpPE OT
HaNpsDKEHUS Ha €ro KOHIAX. AOCOJIOTHYIO MOTPEIIHOCTh WU3MEPEHUs CUIIbl TOKa
npuHATh paBHoU +0,02 A; HanpsikeHus — pasHoit 0,1 B.

B Onanke O0TBETOB:

1) HapucCyiiTe 3JIEKTPUUECKYIO CXEMY SKCIEPUMEHTA;

2) yCTaHOBUB C IMOMOIIBIO peocTaTa noodepénHo cwiy toka B 1enu 0,1 A, 0,2 A
u 0,3 A, u3mMepbTe B KaXIOM CIIy4ae 3HAUYCHHUE DJICKTPUUYECKOTO HANPSDKEHUS Ha
KOHLIaX pE3UCTOpa M YKaKUTE PE3yJbTaThl U3MEPEHUS CHIIBI TOKA U HANPSHKEHUS
C y4€TOM aOCOJIIOTHOM MOrPEeUIHOCTH HU3MEpPEHUs g TpEX CIydyaeB B BUJE
Tabyuibl (Wd rpaduka);

3) chopmynupyiTe BBIBOJ O 3aBUCHMOCTH CUJIbI AJIEKTPUUYECKOTO TOKAa B PE3UCTOPE OT
HaMpPsHKEHUS Ha €r0 KOHI[AX.

XapaxkrepucTuka 000py10BaHHs
[Ipu BbIMOTHEHWUW 3a7aHUS HMCIOJB3YETCS KOMIUIEKT obOopynoBanus Ne 3
B CJIEAYIOIIEM COCTaBE.

Kommiexkrt Ne 3

3JIeMeHThI 000Py/10BAHMSA peKoMeHyeMble XapaKTePUCTUKH
® JCTOYHUK IIUTAHUS BBINIPSIMUTEIb ¢ BXOAHBIM HanpspkeHueM 36+42 B nin
IIOCTOSIHHOTO TOKA Oarapeitnsrii 6110k 1,5+7,5 B ¢ BO3MOKHOCTBIO
PETYIMPOBKH BBIXOJIHOTO HANPSKEHUS
® BOJIBTMETP JABYXIPEACIbHBIN npexnen nsmepenus 3 B, C=0,1 B;
npeaen usmepenust 6 B, C=0,2 B
® aMIEPMETP ABYXIPEAEIbHBIN npenen nusmepenus 3 A, C=0,1 A;
npenen uamepenus 0,6 A, C= 0,02 A
e pesucrop, 060o3HaunTH R1 conpotusnenue (4,7 £ 0,5) Om
e pe3ucTop, 0003HaAYUTH R2 conpotusnenue (5,7 = 0,6) Om
e pesucrop, 0003HaYNTH R3 conporusienue (8,2 = 0,8) Om
e Habop MPOBOJIOYHBIX pe3UCTOPhI 00ECTIEUNBAIOT IPOBEICHUE HCCIIEIOBAaHUS
pesucropos plS 3aBUCUMOCTH CONPOTHUBIIEHMSI OT JJIMHBI, IIIOLIAAH
MOTIEPEYHOr0 CEYEHUS U YIEIbHOTO COMPOTUBICHUS
IPOBOJAHHKA
® JIAMIIOYKa HOMMHaJIbHOE HanpsikeHue 4,8 B,
cmia Toka 0,5 A
® [IEPEMEHHBIN PE3UCTOP conporusienue 10 Om
(peocrar)
® COEIMHUTEIbHBIE TPOBO/JIA,
10 .
® KJIIOY
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Buumanue! Tlpu 3ameHe kakoro-nmubo siieMeHTa OOOPYAOBaHMS HA AHAJOTHYHOE
C IPYTMMHU XapaKTepUCTHKAMU HEOOXOJAWMO BHECTH COOTBETCTBYIOIIUE H3MEHEHUS

B 06pa36u BBIIIOJIHCHU S 3a1aHHS.

Oo0pa3sen BO3MOKHOTO BHITIOJTHEHHSI

1. Cxema 3KkcepUMEHTAIbHON YCTaHOBKHU:

+

2.
No | (A) U (B)
1 0,10£0,02  0,8+0,1
2 0,20 £ 0,02 1,6+0,1
3 0,30£0,02  2,5+0,1

3. BI)IBOI[I IIpHU YBCIMYCHHUH CHJIBI TOKA B IIPOBOJHHUKC HAIIPSAIKCHUC, BO3BHHUKAIOIICC HA

KOHIOAax IMpOBOAHWKA, TAKIKC YBCIIMYNBACTCA.
Ykazanue IKcnepmam

3HauyeHus PI3MCpCHHI>i HampsKCHUA IIPUHATH BCPHBIMHU, C€CJIIM OHM YKIIAJbIBAIOTCA

B rpanunsl 0,3 B

Conep:kanue KpuTepus

Bbanabl

[TomHOCTBIO MPaBUIIBHOE BHITIOJHEHUE 3a/IaHUsI, BKJIIOYAIOIIEe B ceO0sl:

1) pUCYHOK 3KCIIEPUMEHTAILHON YCTAaHOBKH;

2) pe3ynbTarhl TPEX M3MEPEHUN CHJIBI TOKAa M HAMPSKEHUS C y4ETOM
a0COIOTHOM TOTPENTHOCTH U3MEPEHU;

3) chopMyIUPOBAHHBIN MPaBUIIBHBIN BBIBOT

3

[IpencraBinensl BEpHBIE PE3yNbTAThl TPEX M3MEPEHUM CUJIBI TOKa
Y HanpsDKeHUs ¢ y4€TOM aOCOJIFOTHOM MOTrPEIIHOCTH, HO B OJIHOM U3
snemMeHTOB oTBeTa (1 unu 3) mpucyTCcTBYET OIMOKa.

NN
Opnun u3 anemenToB oTBeta (1 unum 3) oTCyTCTBYET

IIpencraBieHsl BEpHBIE TPEX H3MEPEHUM CHJIBI TOKA W HANPSIKCHHS
c yu€ToM aOCOJIOTHOM MOTPENTHOCTH, HO B 3JeMEHTax oTBeTa 1 u 3
MPUCYTCTBYIOT OITMOKH, WJIH 9TH DJIEMEHTHI OTCYTCTBYIOT.

NJInN
CnenaHn pUCYHOK OKCHEPUMEHTAIbHOW YCTAHOBKM M MNPUBEICHBI
pe3yabTaThl U3MEPEHUM C y4€TOM abCOIOTHOW MOTPENIHOCTH U3MEPEHUH,
HO B OJTHOM M3 HUX JIONYIIIEHa OInOKa
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Bce ciyyau BbINONHEHMS, KOTOPbIE HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM
KpUTepusiM BbicTaBiieHus 1, 2 win 3 OamioB. Pa3po3HeHHbIE 3amuCH.
OTCyTCTBHE NOMBITOK BHITIOJIHEHUS 3aJaHUS

Maxkcumanvrouiu 6aun

IMpumep 2.1 (3 6anna). B komnaexme obopydosarnus owin pesucmop 8,1 Om.
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KoMMeHTapHii: ITPEICTABJIEHO MOJHOCThEO BEPHOE BBIMOJHEHHUE 3aJaHUS.

IMpumep 2.2 (2 6amna). B komniexme obopyoosarus 6win pesucmop 5,8 Om.
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KomMeHnTapmii: u3MepeHus BBINIOJHEHBI BEPHO, 3allMCaHbl ¢ YYETOM aOCOIIOTHOU

MOTPEIIHOCTH, HO JIOMYIIEHA OINOKA B CXEME AJIEKTPUIECKOM LETH.
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Ipumep 2.3 (2 6anna). B komnaexme 06opydosarnus owin pesucmop 8,3 Om.
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KOMMeHTapHﬁ: HU3MCPCHHA BBIIIOJIHCHBI BCPHO, 3aIlMCAHBI C y‘léTOM a0COJIIOTHOU
IIOrpCmHOCTH, B CXCMC SHGKTquCCKOﬁ ICIIN HC YKa3aH pCcocCTart.

Ipumep 2.4 (0 6am10B). B komniexme 060py0osanus 6wl pe3ucmop.

04 A M—O@i@f

C/ U 024 U=46204
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KommenTapmii: pe3ynbrarbl NPSMbIX HM3MEPEHUN CUJIBI TOKa MpEeACTaBiIeHbl 0e3
yKa3aHusg aOCOJIOTHBIX IOTPENIHOCTEH, He YyKa3aHbl EAMHMUIBI HM3MEPEHUs
HaIIpsKEHUS, B CXEME HE YKa3aH peocTar.

Ipumep 2.5 (0 6am10B). B komniekme obopyodosanust owin pezucmop 8,3 Om.

Kz pT=0,024 sU=048

M@WW [paerrevn e FQWLM moleg

KommenTapmii: pe3ynbTaThl MPSMBIX H3MEPEHHUM TMpeAcTaBieHbl 0€3 yKa3zaHus
a0COJIOTHBIX MOTPEIIHOCTEH, HE YKa3aHbl €IMHULIBI U3MEPEHUS BETMYMH.
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Ilpumep 3 (kauecmeennasn 3adaua 1 muna)

Jluma paccMatpuBaeT KpacHble po3bl yepe3 3eiéHoe crekio. Kakoro msera Oyayt
KazaThCsl eMy po3bl? OObsIcHUTE HAOI01aeMOe SIBJICHUE.

Oo0pa3sen BO3MOKHOTO OTBETA

1. Po3bl OyayT Ka3aTbcsi YEPHBIMM.

2. VX 1mBeT 3aBUCHUT OT CBETa, KOTOPHIN monaaaeT K Jlume B rmaza. KpacHsie po3s
MOTJIOIIAIOT BCE LIBETA, KPOME KPACHOTO, a KPACHBIM I[BET OTPaXaroT. 3eJIEHOE
CTEKJIO TIOTJIOLIAET BECh CBET, KpoMe 3en€Horo. Ho 3en€Horo nsera HET B CBETE,
KOTOPBIM OTPAXKAKOT po3bl, — OHU ero nornotuiu. K Jlume B riaza yepes 3en€Hoe
CTEKJIO HE MOIMAaJAET HUKAKOTO CBETA OT KPACHBIX PO3 — OHU MTOKAXKYTCA YEPHBIMU

Kpurtepuu onieHKH BbINIOJHEHUS 321aHUSA Banabl
[IpencraBiieH MpaBUIBHBIA OTBET HA BOMNPOC, W IMPUBEAECHO JOCTATOYHOE 2
000CHOBaHHUE, HE co/iepKallee OIIMO0K
[IpencraBiieH NpaBUIbHBIA OTBET HA IMOCTABICHHBIM BOMNPOC, HO €ro 1
000CHOBaHUE HEKOPPEKTHO UJIU OTCYTCTBYET.
niim

[IpencraBiieHbl KOPPEKTHBIE PACCYXIACHUs, NPUBOLAIIME K NPABUIBHOMY
OTBETY, HO OTBET SIBHO HE C(hOPMYJIMPOBAH

[IpeacraBnensl 00IIME pACCyKIEHUSA, HE OTHOCSIIMECS K OTBETYy Ha 0
MOCTABJICHHBIN BOIPOC.

NJIN
OTBeT Ha BOIIPOC HEBEPEH, HE3aBHUCHMMO OT TOr0, YTO pPacCyXIEHUs
IIPABUJIbHBI, I HEBEPHBI, WM OTCYTCTBYIOT

Maxcumanvhuiit 6ain 2

KomMmenTapmii: goctaToyHoe 0OOOCHOBaHHME JIOJDKHO COAEpXkaTh yKa3aHHE a) Ha
OTpa)KeHHE KPACHOTO CBeTa / TOMJIOIIEHUE 3eIEHOTO CBETa KPAaCHBIMU pO3aMHu | 0) Ha
MPOITyCKaHUE 3€JIEHOTO CBETA CTEKIIOM.

IHpumep 3.1 (2 6au1a)

Gune  poyie XM Ko gbeh UpMbes 5. i, Ytwee 2 Ltpero
WWM To wbHo 9M%W-M Yplttow trehiope , A VRl
DOYI  STP TV Slurit Mt ve  ptscv)e .

KomMeHTapuii: mnpeincraBieH IIPaBWIBHBIA OTBET HA IOCTABJICHHBIM BOIIPOC,
U TIPUBE/IEHO JOCTATOYHOE 0OOCHOBAHHUE.
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Ipumep 3.2 (2 6ana)
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KomMeHTapuii: mnpeacraBieH IpPaBWIBHBIM OTBET HA IOCTABJIEHHBIM BOIIPOC,
Y TIPUBEJICHO JOCTaTOYHOE 0OOCHOBAHHUE.

IMpumep 3.3 (1 6a1)
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KomMeHTapuii: npencTaBieH MPaBWIBHBIA OTBET HA MOCTABJIEHHBIM BOIPOC, HO €TI0
000CHOBaHUE HEKOPPEKTHO.

Ipumep 3.4 (1 6a11)
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KomMeHTapuii: npencTaBieH MPaBWIbHBIM OTBET HA MOCTABJIEHHBIM BOIPOC, HO €r0
000CHOBaHUE HEKOPPEKTHO.

IMpumep 3.5 (0 6a110B)
'—i(".:"" l:-'fJ"]"'"rr HoE T vl O |‘_ - . -
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KoMmeHnTapmii: OTBET Ha MOCTaBJICHHBII BOMPOC HEBEPEH.
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Ilpumep 4 (kauecmeennasn 3adaua 1-20 muna Kk mexcmy)

IMapuukoBbii 3P dexT

Jlns onpenenenus reMiepaTypbl HarpeBaemoro CoiHIIEM 00bEKTa BaKHO 3HATh
ero paccrostaie ot Connua. Yem Ommke mimanera ConHeuHon cucteMbl K ColHILy, TEM
BbIlIE €€ cpenHss Temmneparypa. g oobekTa, ynanénHoro or ConHia, Kak 3emus,
3HAUYEHHE CPEAHEN TeMIepaTypbl Ha moBepxHoCcTH: Te = —15 °C.

B neficTBUTEIBHOCTH KJIMMAT 3€MJIM 3HAUUTENIbHO Oojiee Msarkuil. E€ cpemuss
TEMIIEpaTypa Ha MOBEPXHOCTU cOcCTaBisgeT OKojo 18 °C 3a cu€T Tak Ha3bIBaEMOIO
HapHUKOBOTO »(¢exkra — HarpeBa HWKHEH YacTu arMmochepbl H3ITydYEeHUEM
ITOBEPXHOCTHU 3E€MJIN.

B HwxkHux crnosx armocdepsl npeodnanaroT azot (78%) u kuciopon (21%).
Ha octansHble coctaBisitomme npuxonutrcsi Bcero 1%. Ho uMeHHO 3TOT mpoueHT
Y ONpEeJEeseT ONTHYECKUE CBOKMCTBA aTMOC(EpPBI, TaK KaK a30T M KHUCIOPOJ IMOYTU
HE B3aUMOJIEUCTBYIOT C U3IIyYEHHUEM.

Oddext «mapHuKa» U3BECTEH BCEM, UMEBLIUM JIEJIO C 3TUM HE3aMbICIOBATHIM
OFOpOJHBIM CcOOpyXeHueM. B aTtmocdepe OH BBIINIAIUT Tak. YacTb H3IydeHUS
ConHua, He OTpa3uBIIAsAcA OT 00JAKOB, MPOXOAUT Yepe3 aTMoc(hepy, UCIOIHSAIONIIYIO
POJIb CTEKJIA WM IJIEHKH, U HAIPEBAET 36MHYIO TOBEPXHOCTh. Harperas moBepxHoCTh
OCTBIBAET, MWCIyCKas TEIJIOBOE M3JIy4EHHE, HO 3TO YXKE€ JpPYyroe H3JIy4eHHE —
uH(pakpacHoe. CpeaHsisi JJIMHA BOJIHBI TAKOTO M3IYUYEHHs 3HAUYUTENbHO OOJIbIIE, YEM
npuxogsauiero or ConHua, W IMOTOMY IOYTH NpO3paydHas Il BHAMMOIO CBETa
atMoc(epa npormyckaer HHPpaKpacHOE U3JIyY€HHUE 3HAYUTEIBHO XYKe.

[lapet Bombl mormomaloT oOKoIo 62% wuHGPaKpaCHOTO M3TYYEHHUS, UTO
CIIOCOOCTBYET HarpeBy HIKHHMX CJHOEB arMocdepbl. 3a BOASHBIM MAapOM B CIIHCKE
MapHUKOBBIX ra3oB cienyeT yriekuciblid raz (CO;), morionaroumi B Npo3payHoM
BO3ayxe 22% uH(]pakpacHOTO U3IyYEHUS 3EMJIH.

ATMocdepa moriom@aer BOCXOIAUIMH OT MOBEPXHOCTU IUIAHETHI MOTOK
JUIMHHOBOJTHOBOTO ~ M3JIy4€HHSl, HAarpeBaeTrcs U, B CBOIO OdYepelb, HarpeBaer
MOBEPXHOCTh 3emiin. MakcuMyM B criekTpe u3itydenusi CoyHIla MPUXO0IUTCA Ha JUTUHY
BOJIHBI OKOJIO 550 HM. MakcuMyM B CIIEKTpE U3IyYEHUs 3€MIIM IPUXOAUTCS HA JUIUHY
BOJIHBI puMepHO 10 MKkM. Posib mapHHUKOBOTO 3 deKTa WILTIOCTPUPYET PUCYHOK.
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0 i !
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JImMHa BOITHBI, MKM

Pucynox a. Kpusas 1 — pacuérnslii ciektp nznydenus ConHna (¢ remreparypoii poTocheps
6000 °C); kpuBas 2 — pacyE€THBIN CHEKTP U3TydeHUs 3eMin (¢ Temrieparypoii mosepxuoctu 25 °C)

Pucynok 6. Ilornomenue (B MpOIIEHTHOM OTHOILIEHUH) 3€MHOUM aTMochepoil u3iaydeHus Ha
pas3HbIx nnuHax BojH. Ha yuactke crektpa ot 10 m0 20 MKM HaXOAsTCS TOJOCHI MOTJIOIMICHUS
monekyn COs, Hy0, Oz, CHy. OHH-TO U MOTIOMIAIOT U3ITYYEHHE, TPUXOIAIIEe C TOBEPXHOCTH 3eMITU

3aoanue

3HayuTenpHas 4acTh SHepruu CoJiHIIA W3TydaeTcss B MH(pakpacHOM uamna3oHe.
VYCIOBHO pa3inualoT TPU COCTaBISIONIMX JAHMAna3oHa HHPPAKPACHOTO H3IIyUCHUS:
KOPOTKOBOJIHOBasi 0o0iacth (0,74-2,5 MkMm), cpenHeBoiHOBas obnacth (2,5-50 Mkm)
1 uiHHOBOTHOBas 00yacTh (50-100 mxMm). J{ns kakor(-ux) oOmacTu(-eit) COTHEYHOTO
MH(}paKpacHOro u3NMy4YeHUs 3emMHas atMmocdepa sBigeTcs Henpo3pauHor? OTBer
MOSICHUTE.

Oo0pa3en BO3MOKHOTO OTBeTAa

=

JUIst ITMHHOBOJIHOBOM YacTy MH(PPAKPACHOTO U3ITyUYEHHUS.

2. CormacHO pUCYHKY 6 TIOTJIOUIEHHE 3eMHOHM aTMocdepoil MHPpaKpacHBIX Tydei
B JUIMHHOBOJIHOBOM oOnactu paBHO 100%. CrnenoBarenbHO, COJHEUYHBIE JIy4Yd
B 9TOM YACTH AUAIAa30HA HE JOUAYT JI0 TOBEPXHOCTH 3E€MIIH

KpuTepumn onieHKH BbINIOJIHEHUS 3aIaAHUA banabl

[IpencraBieH NmpaBWIBHBIA OTBET HA BOMPOC, W TPHUBEICHO TOCTATOYHOEC 9
000CHOBaHUE, HE COJIEPIKaIIee OMMUOOK

IIpencraBien mnpaBWIbHBIA OTBET HA MOCTABJICHHBIM BOMNPOC, HO €ro
000CHOBaHUE HEKOPPEKTHO UJIU OTCYTCTBYET.

nJIn 1
IIpencraBiieHbl KOPPEKTHBIC PACCYXIACHHUS, MPUBOIAIINE K MPABUIBHOMY
OTBETY, HO OTBET SIBHO HE C(hOpMyIMpOBaH

HpCI[CTaBJ'IeHBI 06HII/IC pacCy:KaACHusA, HE OTHOCAINIHUCCA K OTBCTY Ha
IIOCTaBJICHHbBIN BOIIpOC.

NJIN 0
OtBer Ha BOIIPOC HCBCPCH, HE3aBUCUMO OT TOro, 4YTO PaCCYKACHUIA
IMpaBUJIbHBI, WJIN HCBCPHBLI, NJIN OTCYTCTBYIOT

Maxcumanvhuiit 6ain 2
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Ipumep 4.1 (2 6ana)
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MpCacCTaBJICH HpaBHHBHBIﬁ OTBET Ha IIOCTaBJICHHBIN BOIIPOC,

KomMmenTapmii:
Y TIPUBEJEHO TOCTATOYHOE 0OOCHOBAHHUE.

Ipumep 4.2 (2 6a/1a)
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MMpeaACTaBJICH HpaBHHBHBIfI OTBET Ha IIOCTaBJICHHBIN BOIIPOC,

KommenrTapmii:
Y IPUBEAEHO JOCTATOYHOE 0OOCHOBAHME (XOTS M 0€3 CCHUIKM Ha PUCYHOK TEKCTA).

Mpumep 4.3 (1 6aL1)

Qua " cpachsnshen doonit. oo vasn IO Qv
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KomMeHTapuii: mnpencraBieH NpaBUIIbHBIA OTBET HAa IOCTABIEHHBIM BOIPOC, HO
000CHOBaHME HENOCTATOYHO (IIPUBEACHO OOlIee yTBEpXKAECHUE A MHPPAKPACHOIO

W3JIYYEHUS U3 TEKCTA).
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Ipumep 4.4 (0 6an10B)
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KOMMeHTapHﬁ: HCBCpHBIﬁ OTBET Ha MOCTABJICHHBIN BOIIPOC.

Ipumep 4.5 (0 6a/10B)
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KomMmeHTapuii: HEBEpHBINM OTBET HA IOCTABJIIEHHBIN BOMPOC.
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Ilpumep 5 (kauecmeennasn 3aoaua 2-20 muna)

KakuMm nsiTHOM (TEMHBIM WJIM CBETJIBIM) HOYBIO Ha HEOCBEHIEHHOW JOpPOre KasKkeTcs
neniexoay Jyxa B cBete (pap mpudimxkaromerocst aBToMoouisi? OTBET MOSICHUTE.

Oo0Opa3sen BO3MOKHOTO OTBETA

1. JIya kakeTcs CBETJIBIM MSATHOM Ha GoHe Oosiee TEMHOM TOPOTH.

2. U nyxy, 1 JOpOTy OCBEIIAIOT TOJBKO (apbl BCTPEYHOro aBTOoMOOMIA. OT riiaakoi
IIOBEPXHOCTU BOJBI CBET OTPAXKAETCA 3€PKAIBHO, TO €CTh BIIEPEN, U MOMAJAET B Ii1a3a
nemexony. Iloaromy nyxa Oyaer kasaTbCs SpkuM IMSTHOM. OT mIepoxoBaTon
MOBEPXHOCTU JOPOTH CBET PACCEMBAETCA W B MEHbLIEH CTENEHU IMONaJaeT B TIia3a
BRI

Kpurepnu onieHKH BbINIOJIHEHUS 32/IaHUSA banbl
IIpencrasiieH mpaBWIbHBIA OTBET HAa BOIPOC, U IMPUBEICHO JIOCTATOYHOE 2
000CHOBaHUE, HE co/iepKalllee OUIMO0K
[IpencraBien mnpaBWIBHBIA OTBET HA MOCTABICHHBIM BOMNPOC, HO €ro 1
000CHOBaHUE HE SIBJISIETCS JOCTATOUYHBIM WJIK B HEM JOMYIIIEHA OIITNOKA.
nJIin

[IpencraBiieHbl KOPPEKTHBIE PACCYXKIEHUSA, NPUBOASAIIME K IPABHUIBHOMY
OTBETY, HO OTBET SIBHO HE C(HOPMYJIMPOBAH

[IpencraBiensl oO0IME pacCyX ACHUS, HE OTHOCSIIUMECS K OTBETY Ha 0
MOCTABJICHHBIN BOMPOC.

nJIn
OTBeT Ha BONPOC HEBEPEH, HE3aBUCMMO OT TOrO, 4YTO PaCCYKIACHUSA
MPABWIbHBI, WJIM HEBEPHBI, MM OTCYTCTBYIOT

Maxcumanvroiii 6ain 2

KomMmenTapmii: goctatouHoe 00OCHOBaHHE [OJDKHO COAEpkaTh yKa3aHHE a) Ha
3epKajbHOE OTPa)KEHHUE CBeTa (hap OT MOBEPXHOCTH JyKM U 0) Ha MomnajaHue B TJia3a
YesoBeKa OOJIBIIETO KOJTMUYECTBA CBETa (B CPAaBHEHUU C PACCESTHHBIM CBETOM OT CYXOH
MTOBEPXHOCTH JIOPOTH).

Ipumep 5.1 (2 6an1a)
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KomMeHTapuii: mnpencraBieH IPaBWIBHBIM OTBET HA IOCTABJIEHHBIM BOIIPOC,
U MPUBEJIEHO JOCTaTOYHOE 0OOCHOBAHHUE.
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IIpumep 5.2 (2 6anna)
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KOMMeHTapHﬁ: MpCacCTaBJICH HpaBI/IJ'IBHHﬁ OTBET Ha IIOCTaBJICHHBIM BOIIPOC,
U IIPUBCACHO AOCTATOYHOC obocHoBanne. Yactp 00OCHOBaHHUS MMpcaACTaBJICHAa Ha

PHUCYHKE,

Ipumep 5.3 (1 6asw1)
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KomMmeHnTapuii:  npeAcTaBi€Hbl  MPABUJIbHBIC

pacCyXneHus,  NPUBOIAIINE

K MPaBWJILHOMY OTBETY, HO OTBET SIBHO HE C(HOPMYITUPOBAH.

Ipumep 5.4 (1 6am1)
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000CHOBaHHUE HE SIBISIETCS JOCTATOUHBIM.
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Ipumep 5.5 (0 6an10B)
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KommeHnTapuii: OTBET Ha MOCTABJICHHBIN BONPOC HEBEPEH.

ITpumep 5.6 (0 6as10B)
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POLLU Leo Ly e
b. : Efb U t\,‘ AR Alomure (r?qu ’ H(,l co 0 :
\pu PJUMOLL a6 o s e

d
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PO eeg u@&.u_m 8o o UL Sy

KomMeHTapuii: OTBET Ha IIOCTABJIEHHBIM BOIIPOC HEBEPEH, XOTS PACCYKICHHS
ITPaBUJIbHBI.
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Ilpumep 6 (kauecmeennasn 3adaua 2-20 muna K mexcmy)

Moanusa

OnekTpuyeckas MpUpoJla MOJHUM OblIa packphiTa B  HUCCIEAOBAHUIX
amepukanckoro (usuka b. @paHkiauHa, MO UaEe KOTOPOro ObLI MPOBEAEH OMBIT MO
U3BJICUEHUIO JIEKTPUYECTBA U3 rpo3oBoro obsaka. B 1750 r. on onybaukoBan padoTy,
B KOTOPOU omucasi 3KCIIEPUMEHT C UCIOJIb30BAaHUEM BO3AYIITHOTO 3Mesl, 3ayIEHHOTO
B rpo3y. OpaHKIMH 3alMyCTHJI 3Mes B I'PO30BOE O0JIaKO M OOHApYXKHII, YTO 3Mei
coOMpaeT AEKTPUISCKUM 3apsi.

ATMochepHOe 3JIeKTpUYECTBO OOpa3yeTcsi U KOHUEHTPHUpPYETCS B OOJlakax —
00pa3oBaHMsIX W3 MENKHUX YacTUIl BOJABI, HAXOMAAIICHCS B JKUIKOM WM TBEPIOM
coctossHUU. CyXOH CHEr MpEeACTaBISIET COO0M TUIIMYHOE ChIITy4ee TENO: MPU TPEHUU
CHEXHMHOK JPYr O JIpyra W UX yJAapax O 3€MJII0 CHET JIOJDKEH 3JeKTpu3oBatbed. [lpu
HU3KHUX TEMIEpaTypax BO BPeMsl CHIIbHBIX CHETOTIAI0B U METENeH dIEKTPU3aIisl CHEera
HACTOJIbKO BEJIMKA, YTO TMPOUCXOIAAT 3UMHHUE TpO3bl, HAOIIONAETCs CBEYEHUE
OCTPOKOHEYHBIX NPEAMETOB, 00Pa3yIOTCs IIAPOBbIE MOJTHUU.

[Tpu npobsieHnn BOASHBIX Kareilb U KPUCTAJUIOB JIbJIA, IPU CTOJIKHOBEHUSX UX
C MOHaMU aTMOC(EpPHOro BO3AyXa KpPYIHbIE KalUld W KPUCTAJUIBI MPUOOpETaroT
M30BITOUYHBIN OTPULATENBHBIM 3apsil, a MEJIKHUE — IOJIOKUTENbHbIN. Bocxoasiue
MOTOKMA BO3/yXa B TIPO30BOM OOJaKe MOJHHMMAIOT MEJKHE Kalulli M KPUCTAJIbI
K BeplIrHe 00J1aKka, KpyIHbIE Kaluld U KPUCTAJUIbI AJAI0T K €r0 OCHOBAHUIO.

3apsbkeHHble  00Jlaka HaBOASAT Ha 3€MHOM TOBEPXHOCTHM IMOJA  CcOO0Oi
MPOTUBOMOJIOKHBIA MO 3HAKy 3apsia. BHyTpu oOnaka v MeXIy 00JIakoM U 3eMIIEH
CO31aETCsl CUIIBHOE 3JIEKTPUYECKOE I0JI€, KOTOPOE CIIOCOOCTBYET MOHM3ALIMK BO3TyXa
Y BO3HHUKHOBEHHIO HMCKpOBOro paspsga. Cuima Toka paspsaa coctaBisieT 20 kA,
TeMIiepaTypa B KaHajie MCKpoBoro paspsma moxker mocturarh 10 000 °C. Paspsn
IpeKpalaeTcsi, Koraa OO0iblias 4YacTb U30BITOUYHBIX AJIEKTPUUYECKUX Pa3psiioB
HEUTpaIU3yeTcs 3JIEKTPUYECKUM TOKOM, IPOTEKAIOIUM M0 IJIa3MEHHOMY KaHaily
MOJIHUH.

3aoanue.
MosiHuE MOTYT MPOXOJUTh B caMUX 00JlakaX — BHYTPHOOJAYHBIC MOJIHUM, & MOTYT
yIapATh B 3e€MJII0 — Ha3eMHbIE MOJIHUUA. B ciydae MexaHu3ma DIIEKTpU3aIliH,

OTIMCAaHHOTO B TEKCTE, KaK HAIMpPaBJICH (CBEPXY BHU3 WJIM CHU3Y BBEPX) DJICKTPUUCCKUIMA
TOK pa3psaa Ha3eMHOW MOJIHUU? OTBET MOSICHUTE.

O0pa3en; BO3MOKHOTO OTBETA

1. CHusy BBepX.

2. B ciydae MexaHHM3Ma 3JEKTPU3AINH, OMMMCAHHOTO B TEKCTE, HIDKHSSI YacTh 00Jiaka
3apshKaeTcsl OTPHUIATENIbHO, a Ha TOBEPXHOCTH 3eMJIM MOjA OOJaKOM HaBOJIUTCS
MOJIOKUTENBHBIA 3apsAl. 3a HalpaBJIEHUE 3JJIEKTPUYECKOrO0 TOKAa MPUHUMAETCS
HANpaBJICHUE JBIXKEHUS B OJEKTPUUECKOM TI0Jie CBOOOJHON  MOJOKUTEIBHO
3apsKEHHON YaCTHULIbI
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Kpurtepuu onieHKH BbINOJHEHUS 321aHUSA Bbanabl

Hpe,Z[CTaBJIeH HpaBI/IJIBHHﬁ OTBCT Ha BOIIPOC, U IIPUBCACHO HOCTATOYHOC 2
O6OCHOB&HI/I€, HC COACPKAIICC OIIOOK
Hpe,Z[CTaBJIeH HpaBI/IJII)HHﬁ OTBET Ha IOCTaBJICHHBIN BOIIpOC, HO C€ro 1
000CHOBaHHE HE SABIISICTCS JIOCTaTOYHBIM WJIM B HEM A0IIyIIcHa OIHOKa.

NJIN

IIpencraBiieHbl KOPPEKTHBIE PACCYXIEHUSA, NPUBOASAIIME K IPABUIBHOMY
OTBETY, HO OTBET SIBHO HE C(HOPMYIHPOBaH

[IpeacraBnensl 0OLIME pACCyKIEHUSA, HE OTHOCSIIMECS K OTBETYy Ha 0
MOCTaBJICHHBIN BOIIPOC.

NJIn
OTBeT Ha BOIIPOC HEBEPEH, HE3aBHUCHUMO OT TOTO, YTO PACCYXKIEHUS
IIPABWJIbHBI, UM HEBEPHBI, WM OTCYTCTBYIOT

Maxkcumanvroiu 6ain 2

KomMmenTapuii: nocraroyHoe 0OOOCHOBaHUE JIOJDKHO COJEpXKAaTh yKa3aHUE a) Ha
HaBEJICHUE MOJIOXKUTEIBHOTO 3apsiia Ha MOBEPXHOCTU 3eMJId U 0) Ha OmpejesicHue
HaIpaBJICHUS TOKA KaK HAMPABJICHUS JBHXKCHUS MOJOXKUTEIBHO 3apSXKEHHON YaCTHIIBI
(MM ykazaHue HAIMPaBICHUS TOKA OT «+» K «—» ).

IIpumep 6.1 (2 6as12)

2

W" o< W‘ ALYt

KommenTapmii: mpeacTaBieH MpaBWIbHBIA OTBET HAa IOCTABJICHHBIA BOIPOC,
Y IPUBEACHO JIOCTaTOYHOE OO0OCHOBaHHWe (JIUIIHAA HWH(OpManUs B  OTBETE
HE TTPOTUBOPEYUT 0OOCHOBAHHUIO).
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Ipumep 6.2 (1 6am1)

AL CM:S"S /{&.PK £ »Lf;alozﬁom o8 Aot e f&ﬁmm 00 e Japeq
hommmewsm.w':’ b o bastee, 0”.7,1..5%.“#&4«;, ZQ?,MW EP P

beev 344:4".00‘: M@xmx« IM‘j eodos" o&SpooStjf-o.m WGMD&OMMWUWQ

(St

KOMMEHTapHﬁ: IMpCaACTaBJICH HpaBI/IJIBHHﬁ OTBET Ha IIOCTaBJICHHBIN BOIIpOC, HO
000CHOBaHHE HCJOCTAaTOYHO (OTCYTCTByeT YKa3aHHuC Ha OIIPCACICHUC HAIIPABJICHUA
QJICKTPHUICCKOI'O TOKa).

Ipumep 6.3 (0 6a/10B)

‘icBepry Buug
) nOmOMY UMD rOAOMUnGMHEE JOPLYH U ] ofaowo Ybumym
ot § gbuso

KomMmeHnTapuii: BEpHBIN OTBET Ha ITOCTABJIEHHBIN BOIIPOC, HO OTCYTCTBYIOT 3JIEMEHTHI
BEPHOr0 0OOCHOBAHHS.

IMpumep 6.4 (0 6an10B)

KomMeHTapuii: HEBEpHBIM OTBET HA OCTABJIIEHHBIN BOMPOC.
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Ilpumep 7 (pacuémnasn 3aoaua)

[Tyns maccoit 50 r BbUIETa€T M3 CTBOJA PYXbs BEPTUKAIBHO BBEPX CO CKOPOCTHIO
40 M/c. Yemy paBHa TNOTEHIMAJIbHAs DJHEpPrusi Myad uepe3 4 ¢ IMocie Havaia
nBrkeHus? CoNpoTUBICHUEM BO3AyXa MPeHeOpeyb.

B03M0OkKHBIN BAPUAHT pPellieHUus

amHo. gt?
m =50 r = 0,05 kr E,=mgh;  h=ut-="-;
Lo = 40 M/c 10-16
E. = 0,05.10-80 = 40 (1x) h=40-4-—""=160-80=80m.
t=4c E.=0,05-10- 80 =40 [Ix.
g =10 m/c?
E,-? Otsert: E, = 40 Jx
Kpurepun olieHKH BLINOJTHEHUS 32 aHHSs Bajuibl
[IpuBeeHO MOJHOE MPaBUIBHOE pEIIEHHE, BKJIIOYAIOIIEE CIICIYIONIHE 3
DIIEMEHTBHI:

1) BepHO 3ammcaHo KpaTKOE YCIOBUE 3aJ1a4H;

2) 3amucaHbl ypaBHEHUS U (OPMYIIbI, IPUMEHCHHE KOTOPBIX HEOOXOIMMO
U _JIOCTAaTOYHO JJISl peIleHUusl 3a7add BbIOPAHHBIM CIOCOOOM (8 OanHOM
peuwtenuu — gopmyna Ons pacuéma NOMEHYUAIbHOU dHepeuu meid,
nooHAmMo20  HAO  3eMnéi; ypasHeHue Ol  nepemeujeHus  npu
PABHOYCKOPEHHOM OBUINCEHUL);

3) BBINOJIHEHbI HEOOXOAUMBbIE MaTEeMaTHYECKUE MpPeoOpa3OBaHMS
¥ pacy€Thl, MNPUBOAAINAE K MPABHIBHOMY  YHCIIOBOMY  OTBETY,
Y TIPEJICTABJICH OTBET. [IpW 3TOM MAOIMyCKaeTCs PEIICHHE «I0 YacTSIM»»
(C TPOMEXXYTOYHBIMU BBIYUCICHUSIMH )

[IpaBuiibHO 3amKcaHbl HEOOXOUMBIE (POPMYIIBI, TPOBEACHBI BHIYHCICHUS, 2
M TIOJIy4eH OTBET (BEpHBIM WM HEBEpPHBIN), HO JOIMyIIeHa OLIMOKa
B 3aIUCH KPaTKOTO YCJIOBUS WM repeBojie eaunul B CH.

N
[IpeacraBneHo mpaBWIbHOE PEIICHUE TOJBLKO B OOIIEM BHIE, 0€3 KaKhX-
MO0 YUCIIOBBIX PACUETOB.

N
3anucaHbl ypaBHEHUS M (HOPMYIbl, IPUMEHEHHE KOTOPBIX HEOOXOAWMO
U JIOCTaTOYHO /IS pelIeHWs] 3aJaddl  BBIOpAaHHBIM CIOCOOOM, HO
B MaTEMaTHUECKUX TMPEoOpa30oBaHUsIX WJIM BBIUMCICHHUSIX JOMyIIeHA
omuoKa

3anucaHbl U UCIOJL30BaHbI HE BCE UCXOAHBIC (OPMYJIbI, HEOOXOIUMBIC 1
JUTSL PEILICHUS 3aIauH.

NI
3anmcaHbl BCe HCXOMHBIC (OPMYJIBI, HO B OJIHOM W3 HHX JOMYyIICHA
oIIrOKa
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Bce cnywam penieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0

KpUTEPHUSIM BBICTaBJICHUS OLIEHOK B 1, 2, 3 Gamia

Maxkcumanvuviu 6anin 3
Ipumep 7.1 (3 6a1a)
A2y,
Raros | CA ’ Pecreswe |
m=502 |=005er | L, =m-q-4
=40 v h=Vet - 85
+= 4, th_Eﬁ.eL,,_gz o
— < b?" - Lﬂ'7
En /731{0.4,, 046
z - 160-80=80
[FNJ: Em R
E c? It?:[gx-z
—" = 50540-30:95.40= 4O B
p _

KoMmmenTapmii: B JaHHOM npuMepe NPUBEACHO MOJTHOE MPaBUIbHOE pEUICHUE.

IHpumep 7.2 (3 6as12)

[ CUL:

e —

=0,05 ez

Poatise:

S —

mmsm = S0

¥ ’Em,m.
U= go mfe

t=
3=$§#k*
En-72

Hagou:

Forscsnse:
1) En =mgh
EnwE M._u;in.' mI = B 7]
2) h=Uct + 3£
L 2 o8 u?_ (-93) % _ {60
=40 v+ r3 =160t —F— = —5+460=

= =20 4+ Lo BERBD M,
3) En =005 -9 ¢ -8 %40, D,

KomMeHTapuii: B JTaHHOM NpHUMEPE NPUBEAEHO MTOJHOE NPABUIIBHOE PELICHUE.
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Ipumep 7.3 (2 6a1a)

Lano: (e |2
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M:80, [0 oe |}
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q- :! [tj Zm - A fr g ?JL\I[ [g':kj
j_".’_? | ii iﬁ.‘F l’: 05 Li)l{[ ¢ - .,E a’é j

1 .}f S (un-g o) 2/

L
f 504 o

I L'&h{_{m [: E(/{ ('EM

KommenTapmii: 3amucanbsl  (Qopmyiibl, TNPUMEHEHHE KOTOPHIX  HEOOXOAMUMO
Y JOCTaTOYHO ISl PEIIEeHUs 3aJa4dl BBIOPAHHBIM CIIOCOOOM, HO B MaTe€MaTHYECKUX
peoOpa30BaHUIX WM BBIYMCICHUSIX JOMYIIeHa OMHnOKa.

Ipumep 7.4 (1 6a11)

AN =B TR AL

_a- %
E"l"‘l"'l'l-"\-\(‘a:ﬂ ™ ._-—'-’—:?T
Ew\“ Pon s q_-r-_l

E"J‘ £ h,mx-; L';_l'._.—[: Y D3
EV‘:CH%'&‘ - = o~

8480z z28 ¢ g,
C"‘@‘ 7‘18.@&4%

KomMmenTapmii: B 1anHOM npuMepe B GopMmysie A ONpeesieHus] BBICOTHI Tela HaJ
MOBEPXHOCTHIO 3eMJIU JOMYIIIEHA OITNOKA.
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Ipumep 7.5 (0 6an10B)

= ? 7/ y B4 / :

Do (_4_/ T - :
722=4507 e 4 . : :

- l A2 < TV (/7
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KoMmmenTapmii: npejcTaBieH BEpHBI OTBET U pacu€Thl, HO HE 3alMCaHO HU OJHOU
(dbopmyIIbl B 0011IEM BHJIE.

IMpumep 7.6 (0 6a110B)

Qoo : 'puuu.uug'.‘ ¢ L

' ?ro'k- | Ey=bot Sff -

\P< HOus) ef Sz HO-H - 10 16
4= Hi ; &
s \‘Llr‘&‘ H 7
o ) G- ]

60 - pp = 40
Cu: 00 1095 >Hz7/.o,u)

— T

KoMmmeHnTapmii: 0OTCYyTCTBYIOT MPaBUIIBLHO 3aITUCAHHBIE (POPMYIIBI.
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Ilpumep 8 (pacuémnasn 3aoaua)

Kakoe xomudecTBo KCPOCHHA H3paCXOod0BaJIM JABUTATCIIN CaMOJ'IéTa, IMPpOJICTCBIICTO

KM
paccrosstnue 500 KM co cpemHer CKOpOCThro 250 —, ecnu cpefHsas MOJIe3HAst

q
MourHOCTh ero asurareneit 2300 kBt? KIIJ[ neurareneii paBeH 25%.

B03MOkKHBIN BAPUAHT pPellieHUs

amo:. A
N =2 300 000 Bt _6
S =500 xkm

v= 250 — Q=gm
1 S
n=25%=0,25 :;:Zq:7200c

q = 46 000 000 2

KT m=——

_ 23000007200 _
M = 46000000- 025 Kr

m-—? OtBer: m = 1440 xr

KpnTeme OIICHKH BBIINIOJIHCHHUA 3aJaHUA

Baniabl

[IpuBeneHO MOJIHOE TMPAaBUIBHOE PEIICHUE, BKIKOYAIOIIEE CIIECAYIOIINE
AJIEMEHTBL:

1) BepHO 3amucaHo KpaTKOE YCIOBUE 33a4H;

2) 3amucaHbl ypaBHEHUS W (HOPMYJIbI, MPUMEHEHHE KOTOPBIX HEO0OXOAUMO

U JOCTAaTOYHO [JIsl PEIICHUs] 3aJa4dl BBIOPAHHBIM CIOCOOOM (8 OarHOM
pewenuu — ¢opmyavt onn pacuéma KIIJ, xonuuecmea meniomsl npu
CeOpanUU MONAUBA U MEXAHUYECKOU PAbOMblL Yepe3 MOUWHOCYb),

3) BBINIOJIHEHBI HEOOXOAMMbIE MATEMATUYECKHE MPEe0Opa3oBaHuUs U PACUETHI,
MPUBOJASIINE K MPAaBUIBHOMY YHUCIOBOMY OTBETY, U MPEACTaBICH OTBET.
[Ipu 5TOM JomycKaeTcsi peuieHue «mo YacTsaM» (C MPOMEKYTOUHBIMU
BBIYHCIICHUSIMH )

3

[IpaBunpHO 3amucanbl HEOOXOAUMBIE (OPMYIBI, MPOBEJACHBI BHIUYMCICHUS,
Y TIOJIYY€H OTBET (BEPHBIM WJIM HEBEPHBI ), HO JIOMYIIEHA OMNOKA B 3aITUCU
KpaTKoro ycJioBHs Wi niepeBoje enunuil B CH.

NI
IIpencraBiieHO TpaBUIBHOE PEIICHHE TOJILKO B 00IIEM BHje, 0€3 KaKHX-
MO0 YUCIIOBBIX PACUETOB.

NI
3anucaHbl ypaBHEHUS W (POPMYJIBI, IPUMEHEHUE KOTOPBIX HEOOXOIUMO
M JIOCTaTOYHO JUIS PEIICHHWs] 3aJadyd  BBIOPAHHBIM  CIIOCOOOM, HO
B MaTeMaTHYECKHUX MPEOOPa30BAHUSIX MM BBIYMCICHUAX JIONMYIICHA OIIMOKa

3anucaHbl U UCIIOJIb30BAHbBI HE BCE HCXOOHBIC q)OpMYJ'IBI, H€O6XOI[I/IMI>IC JJIIA
PEUICHUA 3a1a4u.
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N
3anucanbl Bce UCXOIHbIE (OPMYJIbI, HO B OJTHOM M3 HUX JIONYIIEHA OIMOKa
Bce cnydan pemnieHusi, KOTOpble HE COOTBETCTBYIOT BBIII€YKa3aHHBIM 0
KPUTEPHUSIM BBICTABJICHMsI OLICHOK B 1, 2, 3 Gayia

Maxcumanvrwiii 6ain 3

Ipumep 8.1 (3 6a/1a)

,(,q;'@{cd.‘;‘ ///”

(227,
S = e O re ’ | i A, 1007,
D /:02.’)7 Leel 2_ 74:’ //Z ; 7[ /477 - /_ /‘/’/
/2'/,7 =0 3.00 ¥ B 7& g 7? > g

7 = /007,
euil- T /t;wf 2500000 9- 3600
S~ "= Zars ] /M - 46000 000

= /440 »
Lomdern. M= Y i vl

KomMeHTapuii: IpUBENIEHO MOJHOE BEPHOE PELICHUE.

Ipumep 8.2 (1 6as1)

T L THAI

Dowo: |-} b= P2 v
Comor | A 5 ”m 5967 a
- 00_
V: JSOKM/L{ Q:MM " SZG 0w’ T g w;? - - kr

ISETO N 3 sy
m:D 15% t=%

\- 447 2 m’ﬂﬁi Ondboun: w=goxr
i
- |

KomMmeHTapmii: 3amucanbl Bce UCXOAHBIE (DOPMYIBI, HO B OJHOM W3 HUX JOIYyIICHA
ommuobka (B popmyne s KI1T).
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IMpumep 8.3 (1 6am10)

Dawe:

S 2 500 Faisu
ZﬂCF= K0 kry, m‘p{’pﬂtalm:?
= 5% 2= q,c-(o‘%
=7200F Br

Pececoseece :

" o= A nopegrar

. (OO %Y,
A e A gl

z) Ancavas - £ 2 M icepocuna

3) A horegxas = A
'C _ SO0 e
q} L850 cr sy

2 & = 120 pay

) Ly 785000008 TLQ uun - OO %

[PR—

-
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HEeDeoceor - - ™M

s 22 @edes B - T nur - (BC%

26 %  «coposees Da
L~es

M, 2N ke

KommenTapmii: [IpeacraBineHo peiieHHe, HO OTCYTCTBYET 3amHuCh (POpMynbl st
pacu€Ta BpeMmeHH (B 00IIIeM BHJIC) U JOIYIIeHA OITHOKa B TPeoOpa30BaHUSIX.

IMpumep 8.4 (0 6am10B)

/—Do.x.uo U Lo

hade AHa s ,
5 =900 v 800000u W = oadhar, - too/
AU = 250 @ 16% = Aot oo % \: Loo %
AP = 2300kt A.B% 045 :ﬂTb-'
225 %
\Mm\wmuaﬂ Abwuux«.=9$

KoMmmenTapmii: npeicraBiieHa TOJIBKO OJfHA BepHas (opmyJia B 00LIEM BU/IE.

48




Ilpumep 9 (pacuémnasn 3aoaua)

Boay wmaccoit 900 r HamuwiM B CTakaH W CTaIH
HarpeBaTb Ha HJIEKTPUUECKOW IUIMTKE MOIIHOCTHIO
300 Br. IIpu 3TOM 3KCIEPUMEHTAIBHO HCCIIEIOBAIN
3aBUCUMOCTh TEMIIEpaTypbl BOAbl OT BpPEMEHHU
HarpeBaHuss (cM. pucyHok). Omnpegenure KIIJI
JAHHOTO TIpOIlecca, CUMTasi TI0JIE3HOHM HSHEPTHIO,

t,°Ct

HAYOIYIO Ha HArp€BaHUEC BOAbI.

Bo3M0KHBII BADHAHT pelIeHUs

auo:
m =900 r= 0,9 kr n = 100% -Q/A
P =300 Br Q= cmAT
A=Pt

¢ = 4200 Jiw/(r-°C) n = 100% - cmAT /(Pt)

t=15mun. =900 ¢ n = 100 - 4200 - 0,9 50 / (300 -900)

AT =50 °C n =70%

n-"2? Otset: n = 70%.

Kpurepuu oueHk# BbINOJHEHHUS 3aaHUS Banabi

[IpuBeneHo MOJHOE MPAaBWIBHOE pEUICHHE, BKIIOYAIOLIEE CIEIYIOIINe 3
AJIEMEHTHI:

1) BepHO 3amucaHo KpaTKOE YCIOBUE 33a4H;

2) 3amucaHbl ypaBHEHUS U (HOpPMYIbl, IPUMEHEHUE KOTOPBIX HE0O0XOAMMO

U JOCTAaTOYHO JUIsl PELIECHUs 3aJauyd BBIOPAHHBIM CIOCOOOM (8 OaHHOM
pewenuu — ¢opmynvl ona pacuéma KIIJ[, xonuuecmea meniomsl npu
Haepesanuu mena u pabomvl 31eKMpULecKko20 moxa uepe3 MOWHOCmb);

3) BBIMIOJIHEHBI HEOOXOAMMbIE MaTEMATUYECKHE MPeoOpa3oBaHUs U PACUETHI,
MPUBOIAIINE K IPAaBUIBHOMY YHCIIOBOMY OTBETY, U MpeAcTaBieH oTBeT. [Ipu

ATOM  JIOMYCKAaeTCs  PEIIEHHE  «IMO0  YacTAM»  (C MPOMEXKYTOUHBIMU
BBIYHCIICHUSIMH )

[IpaBunpHO 3amuicaHbl HEOOXOMWMBIE (HOPMYIIBI, TMPOBEACHBI BBIUYMCIICHUS, 2

Y TIOJIYY€H OTBET (BEpPHBIN WJIM HEBEPHBI), HO JOMYIIeHa OMKOKa B 3alHCH
KpaTKOro ycJIoBHS Wi niepeBoje enunuil B CH.

NJIN
[IpencraBiieHO MpaBUILHOE PEIIEHHUE TOJBKO B 00IIEeM BUE, 0€3 KaKUX-TH00
YUCJIOBBIX PACU€TOB.

NJIN
3anucaHbl ypaBHEHHS W (POpPMYJIbl, IPUMEHEHHE KOTOPBIX HEOOXO0JIMMO

H JOCTAaTOYHO JJIs1 peiCcHuA 3aJaun BI)I6paHHI>IM CHOCO6OM, HO
B MaTCMAaTHYCCKHUX Hp606pa30BaHI/I}IX HJIM BBIYUCIICHUAX JOIIYIHICHA omnoKa
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3anucaHbl U MCHOJIb30BaHbl HE BCE HCXOJHBIC q)OpMy.TIBI, HCO6XO,Z[I/IMI>IC JJIIs1

pCUICHUA 3ada49H.

NJIN
3anucaHbl Bce UCXOAHBIE (POPMYIIBI, HO B OJTHOW M3 HUX JOMYyIIeHa omInOKa
Bce cnmywyam pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM 0
KpUTEpHUSIM BBICTaBJIEHUS OLICHOK B 1, 2, 3 Oanna
Maxcumanvruiii bann 3

Ipumep 9.1 (3 6au1a)

Z D = Cv/, Lo AR
” G 4
m = 706 VA :Cﬁ j".
»

D } KL ry .
= 3008 1 ~
Cﬂ.() :‘?300?‘—&' :)ri

Halme | N W
f7b=7 | | FF B A
K ‘7 D — ; /L/C} ©/
“d

AI7p= A" 130006 T
x = — = () Y ) o= o
4 3oprgpe GT10046=2p7,

Ombem: k1= 30 5,

KomMeHTapuii: B JaHHOM MpUMEpPE NPUBEAEHO MOJTHOE MPaBUIILHOE PELICHUE 3a]a4u

(C BBIYMCIICHUSIMU 10 YACTSM).
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Ipumep 9.2 (3 6a1a)

Lo CU Pecnesue ;
' An
M:=8002 =092 ran: ‘_g—f(jox)
P:30087 Aé :Pt
LA3T <P 2t
mrév -7 i =
' J =300:809= 770000 By
An :C-mz'i‘lo
f;w‘ CA"]'-‘E@'M[:L‘,BAJ
At = 50" l‘n:l( ~ =
A= usooni 200+09.50 = 183000 Fm
.0':;;‘ - ’PoOO
Kltd Yoo ~OY

KoMmmenTapmii: B JaHHOM IpuMepe MpUBEAEHO npaBuiibHOe pemienue 3aaaun (KITI
MMOCYMTAH KaK Oe3pa3MepHas BEJIMYMHA, YTO HE SBISETCS OMMOKOMN).

Ipumep 9.3 (2 6as1a)

E -I':_..d‘\
iy
4

)
]

= 0

&rg KT @ = 1L

KomMmenTapmii: yepe3 nmpeoOpa3oBaHus 3alUMCaHbl Bce HEOOXOauUMbIe (HOPMYJIbI, HO
MPUCYTCTBYET OlIMOKa B 3anucu oTBeTa (BepHbiid oTBeT paseH 0,7 wiu 70%).
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Ipumep 9.4 (2 6anna)

y » A, = H00-09.50 = 195000
)J - /"— 4 e J‘ (_' '/c O = — 7 ,“L—.(- D ,__L".»,.
3 Ab - 200 -900 = < 4 ‘
4 W L ? }) ~ e e—— 00 /o = -/L /o
: 7 70000
/,\ \ — ") . ‘2
J 2 >
' Lhpte
L e 12— <X I-:Z’ 4
KoMMmeHnTapmii: OTCYTCTBYET 3aIlliCh KPAaTKOTO YCIOBHS 33/1a4H.
Ipumep 9.5 (1 6am1)
» o Awn
A G KA = |
g AR 2 o
- 7 . {44000
im = 400 L - . ﬂh“ tigpu~5ﬂ‘“irﬁ‘
) 0 By ; ¢go O
L A, = 8o 300° 230
{: = 15 Wi —
18800%  _n 3
_— r
! - il D
KA -2 KNy, = 23000

paboTHI).

KomMmenTapmii: 3anmicansl He Bce UCXOAHBIE (GOPMYIIbI, HEOOXOIUMBIC IS PEIICHUS
3aayu (OTCYTCTBYET 3alKCh B OOIIEM BHUAE JUIsl (OPMYJI MOJIE3HOM U 3aTpayeHHOU

IMpumep 9.6 (0 6as10B)

jppo . | Lk | Ly

Gado - . N

= Q00L |29 K2 o
S20FT ;j ey

vy
7 | 1ty

. - L____._'!____._...—-—".F

K 7 S

KommeHnTapuii: He IPEACTABICHO PEIICHHUS.
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4. MaTtepuaabl 1Jisl CAMOCTOSITEIbHON PadoThl IKCIEPTOB 10 MPOBEPKe U OLIEHKe
3a/IaHNii ¢ pa3BEPHYTHIM 0TBETOM

4.1. MaTtepuaJbl AJsl IPAKTUYECKUX 3aHATHI MO OlleHKE BHINOJHEHUN 3aJaHU
Pa3HbIX TUIOB (MO TUHUAM 3A0AHUIL)
Ikcnepumenmanvhoe 3a0anue (nunus 17)

3ananue

Hcnionp3ys mratuB ¢ MydTOM, HETIOABMKHBIN OJIOK, HUTh, TP T'Py3a U JUHAMOMETD,
coOepuTe IKCIEPUMEHTAIbHYIO YCTAaHOBKY JIJIsi U3MEPEHUsI pabOThl CUJIBI YIIPYTOCTH
Py PABHOMEPHOM IMOABEME TPY30B C MCIOJIB30BAHUEM HEMOBUKHOTO OJ0Ka.
Onpenenure paboTy, COBEpPIIAEMYIO CHUJION YNPYrocTH MpU MOABEME TPY30B Ha
BbICOTY 20 cM. AOCONIOTHAas MOTPEHIHOCTh M3MepeHus cuibl cocraBiser +0,1 H,
paccTosiHUs — £5 MM.

B 6mnanke orBeroB Ne 2:
1) caenaiiTe pUCYHOK 3KCIIEPUMEHTAIBHON YCTaHOBKH;
2) 3anummTe GopMyITy I pacuéra padoThl CHJIBI YIIPYTOCTH;
3) yKaXuTe pe3yibTaThl MPSMBIX U3MEPEHUH CHIJIBI YIPYTOCTH U MYTH C YYETOM
a0COJIIOTHBIX MMOTPEIIHOCTEN H3MEPEHUM;
4) 3anUIIMTe YUCIOBOE 3HAYCHUE PAOOTHI CHIIBI YIIPYTOCTH.

XapakrepucTika 000py10BaHUSA
[Tpu BBITIOTTHEHUH 33TaHUS UCIIONIB3YETCSl KOMIUIEKT 00opyaoBanust Ne 6 B cocTase:

Kommiekt Ne 6

3JIeMEHThI 000PYy10BAHUS peKOMeHyeMble XapaKTepHCTHKH

® [ITaTUB Ja0OPATOPHBIA
C JIepXKaTeNsIMU

® pblyar JIuHOM He MeHee 40 cM, ¢ KperIeHUsIMU
JUISl TPY30B

e (OJIOK IMOABMKHBIHN

e (JIOK HEMOIABUKHBIM

® HUTH
® TpHU Ipy3a maccoi 1o (100 + 2) r kaxabIi

® JIMHAMOMETP npeaen uamepenus S H (C= 0,1 H)

® JIMHEIKa quHot 300 MM, ¢ MWUIMMETPOBBIMHU

JACICHUAMU

® TPaHCHOPTHUD
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Oo0pa3sen BO3MOKHOT0 BHINIOJIHEHUS

1. Cxema 3KCIEpUMEHTAIIBHON YCTAHOBKHU:

—

F

ynp
2.4 =Fu,S.
3. Fyup = (3,0 £0,1) H; S = (0,20 +0,005) m.
4.4=3,0H-02m=0,6 Jix.

Ykazanue IKCnepmam

YucneHHoe 3HaUYCHUEC [IpsAMOTO HM3MCPCHUS CHJIbI YIIPYTOCTH JOJDKHO IIOIMACThb

B u"tepBain F = (3,0 £0,2) H.

KpnTepnn OIICHKH BbBINOJIHCHUA 3aJaHUA

Bbanabl

[TosmTHOCTBIO MPAaBUIIBHOE BBINIOJIHEHHUE 3a1aHNUS, BKIIIOYAIOIIEE B CeOs:

1) prCYHOK SKCIIEpUMEHTAITLHON YCTAHOBKH;

2) dbopmyny nmns pacyéra MCKOMOW BENHUYUHBI (6 OanHOM cayuae: O
pabomvl cunvl ynpy20cmu uepe3 CULy U npotuoeHHblll nyms);

3) mpaBWIBHO 3alMCAHHBIC PE3YJIbTATHl MPSIMBIX HM3MEPEHHU C Y4ETOM
3aJJaHHBIX a0COJIFOTHBIX MOTPEIIHOCTeW H3MEpeHUuil (6 OdawmHOM chyuae:
DPe3VIbmanmvl UsMepeHust nymu u CUibl YApyeocmit),

4) moJTy4YeHHOE MPABUIILHOE YMCIIOBOC 3HAYCHUE UCKOMOW BEITMYHHBI

3

3anucaHbl TNpaBWIbHBIE PE3YyJIbTAThl MPAMBIX H3MEPEHUH C Yy4ETOM
3aJJaHHBIX A0COJIIOTHBIX MOTPEIIHOCTEN H3MEpEeHUi, HO B OZHOM U3
aneMeHTOoB oTBeTa (1, 2 uiu 4) NpucyTCTBYeT OIIMOKA.

NJIN
3amucaHbl TpaBWIBHBIE PE3YIbTATHl TMPAMBIX H3MEPEHUH C Y4IETOM
3aJJaHHBIX A0COIOTHBIX TIOTPEITHOCTEH N3MEPEHH, HO OJIMH U3 DJIEMEHTOB
otBeTa (1, 2 unm 4) oTCyTCTBYET

3anucaHbl TMPaBWIbHBIE PE3YJbTAaThl NPSIMBIX HU3MEPEHUH € YYETOM
3aJJaHHBIX a0COJIFOTHBIX MOTPEIIHOCTEN U3MEPEHUH, HO B 3JIEMEHTax OTBETa
1, 2 1 4 TPUCYTCTBYIOT OIIMOKH, VJIU OTH DJIEMEHTHI OTCYTCTBYIOT.
NI

3amucaH TpPaBWIbHBIN pe3yibTaT € Yy4€TOM 3aJaHHOM aOCONMIOTHOM
NOTPEUIHOCTH W3MEPEHHsI TOJBKO IS OJHOIO W3 MPSMBIX W3MEPEHH.
B snemenTax orBera 1, 2 u 4 NpUCYTCTBYIOT OLUMOKH, WM 3TH AJIEMEHTHI
OTCYTCTBYIOT

Bce ciyuyau BBINMOJTHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBILICYKA3aHHBIM
KpUTepusiM BbicTaBlieHus 1, 2 wnam 3 OamnoB. Pa3po3HeHHbIE 3amucH.
OTCyTCTBHE MOMBITOK BHINOJHEHHUS 3a/1aHUSI

Maxkcumanvroiu 6ann
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Ikcnepumenmanvhoe 3a0anue (nunus 17)

3aganue

Hcnone3ys kapeTky (Opycok) ¢ kproukom, AuHamomeTp Ne 1 ¢ mpeznenom n3mepeHus
1 H nns uzmepenust cuiisl TpeHust U quHamoMetp Ne 2 ¢ npenenom usmepenus S H s
U3MEPEHMS CHJIbI HOPMAJIBHOTO JABJIEHUS, HA0Op M3 TPEX Ipy30B, HANPABISAIOLIYIO
peiiky A, co0epuTe 3KCIEPUMEHTAIBHYIO YCTAaHOBKY /ISl UCCIIEOBAHUS 3aBUCUMOCTH
CUJIBI TPEHUS CKOJIBKEHUS MEXIY KapeTKOW M IMMOBEPXHOCTHIO TOPU30HTAIBHON PEUKHU
OT CWJIbI HOPMaJbHOrO JaBieHus. OnpenenuTe CUily TPEHHs CKOJbXEHUS, moMenias
Ha KapeTKy ITOOYEpENHO OJWH, JABAa M TpHU rpysa. [l ompeneneHus Beca KapeTKH
C Tpy3aMU BOCHOJIb3YWTECh JUHAMOMETPOM. AOCOIIOTHYIO MOTPEIIHOCTh U3MEPEHUs
cuibl ¢ momomblo auHamoMerpa Ne 1 mpunsare paBHou +0,02 H, a nuHamomerpa
Ne 2 — mpunsTh paBnoii +0,1 H.

B Onanke 0TBETOB:

1) cnenaiiTe puCyHOK WJIM ONTUCAHUE YKCIIEPUMEHTAIBLHON YCTaHOBKY,

2) yKaxuTe pe3yJbTaThl H3MEPEHUN Beca KapeTKhu C Tpy3aMd U CHJIbl TPEHUSA
CKOJIBKEHHS C YU4E€TOM MOTPEUTHOCTH M3MEPEHUS JUIsl TPEX CIy4yaeB B BUJEC TAOJIMIIBI
(wnu rpaduka);

3) cdopmynupyidTe BBIBOJI O 3aBUCUMOCTH CHJIbI TPEHHSI CKOJBXKEHUS MEXKIY
KapeTKOW 1 MMOBEPXHOCTHIO PEHKH OT CHIJIBI HOPMAJILHOTO JaBJICHHUS.

XapakrepucTiKa 000py10BaHUSA
[Tpu BBITIOTTHEHUH 33TaHUS UCTIONIB3YETCSl KOMIUIEKT 000pyaoBanus Ne 2 B cocTase:

KoMmmiexkt Ne 2

3JIeMEeHThI 000PYy/10BAHUS PeKOMeHayeMble XapaKTePUCTUKH

® ITaTUB J1A0OPATOPHBIN
C JIepXKaTeNsIMU

e uHAMOMETD | npezaen usmepenus 1 H (C= 0,02 H)
® JIMHAMOMETD 2 npeaen uzmepenust S H (C = 0,1 H)
e MpykuHa | Ha maHmere xeéctrocTh (50 = 2) H/m

C MIJUTUMETPOBOM MIKAION
® MpyKUHA 2 Ha MJIAHIIETE xéctkocTh (10 = 2) H/™m

C MAJUIMMETPOBOU IIKAJION

e Tpu rpy3a, 0003HaunTh Ne 1, Ne 2 | maccoi mo (100 £ 2) r kaxasIi
u Ne 3

e HaOOpPHBIN TPy3 WK HAOOP HaOOPHBIN TPY3, MO3BOJISIOIINN
rpy30B, 0003HaUnUTH Ne 4, Ne 5 YCTaHaBJIMBATh MAacCy IPYy30B:
u Ne 6 No 4 maccoit (60 = 1) r, Ne 5 maccoit

(70 £1) T 1 Ne 6 maccoii (80 + 1)
WM HA0OP OTICIBHBIX TPY30B

® JIMHEIKa U TPAHCIIOPTHUP mmHou 300 MM, ¢ MWJIIMMETPOBBIMU
AeNeHUSIMU
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® OpPYCOK C KPIOUKOM U HUTBIO macca Opyckam= (50t 5)r

e HanpapIAIONIas AIMHOU HE MEHee | IOBEPXHOCTH «A» — npubnmsutensHo 0,2;
500 mm. JIOJIDKHBI OBITH MOBEPXHOCTH «by» — mpubmm3utenbao 0,6

oOecrieueHbl pa3Hbie
Kod(ppuUIIMEeHTHI TpeHus Opycka
10 HAINpaBJISAOIIEH, 0003HAUNTD
«A» u «b»

Oo0pa3sen BO3MOKHOT0 BHINIOJIHEHUS
1. Cxema skCIEpUMEHTAIIbHON YCTaHOBKHU:

N
A

::jl

A=

Frsrn{ I
>

{‘f‘f‘-‘\

ymg

Ne | Fomw=Fyp (H) | N=mg (H)

0,30 £ 0,02 1,5+0,1

0,50 + 0,02 2,5+0,1

WIN| P

0,70 +£ 0,02 3,5+0,1

3. BBIBOI[Z IIpHU YBCIMUYCHHUHU CHUJIbBI HOPMAJIBHOI'O OAaBJICHHA CHUJIa TPCHUA CKOJIBXKCHMUA,

BO3HHKAIOIIAA MCIKAY KapeTKOﬁ H ITOBEPXHOCTBIO peﬁKH, TAKIKC YBCIIMYHUBACTCA.

Ykazanue IKcnepmam

3HaueHus I/ISMepeHI/Iﬁ CWJIbl TPpEHHUA W CHJIbI HOPMAJBHOI'O AABJICHUSA CUHUTANOTCA

BEPHBIMH, €CJIM OHU YKJIaJbIBatOTCs B rpanunbl +0,2 H.

KpnTeme OII€CHKH BBINOJHCHUA 3aJaHUA

Bbanabl

[ToTHOCTBIO MPaBUIILHOE BBITIONHEHWE 33/IaHUS, BKITIOYAIOIIEe B CeOsI:

1) pucyHOK 3KCIIEpUMEHTAIBHOW YCTAHOBKHU;

2) pe3yabTaThl TPEX HM3MEPEHUN CHJIBI TPEHUS W CHIIBI HOPMAaJILHOTO
JaBJICHUS C Y4ETOM aOCOTIOTHBIX MOTPENTHOCTEH H3MEPCHHUS;

3) copMyIUpOBaHHBIN MTPABUIHHBIN BBIBOJ

3

[IpencraBieHsl BEPHBIE PE3YIbTATHl TPEX U3MEPEHUM CHUIIbI TPEHUS U CHUJIBI
HOPMAJILHOTO JaBJEHUS C YYETOM aOCOIIOTHOM MOTrPEIIHOCTH HU3MEpPEHUH,
HO B OJTHOM M3 3JIeMeHTOB oTBeTa (1 unu 3) mpucyTcTByeT omuodKa.

nJIn

OpnuH u3 anemenToB oTBeTa (1 nnm 3) oTCyTCTBYET
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[IpencraBieHsl BepHBbIE pE3yJbTAaThl CHIBl TPEHHS W CUJIBI HOPMAIILHOTO

JaBIICHUS C YIETOM aOCOIIOTHOM MOTPENTHOCTH U3MEPEHHH, HO B 3JIEMEHTax

oTBeTa | U 3 MPUCYTCTBYIOT ONMIMOKH, WM 3TH JIEMEHTHI OTCYTCTBYIOT.
NJIn

CraenaH pUCYHOK SKCIEPUMEHTAIBLHON YCTAHOBKH M MPUBEACHBI PE3YIbTAThI

M3MEPEHUH ¢ y4ETOM abCOIIOTHOM MOTPENIHOCTH H3MEPEHUH, HO B OJTHOM U3

HUX JIOMYIIEHA OINOKa

Bce ciyyan BBINOJIHEHHS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM
KpUTEpUAM BbICTaBieHus 1, 2 unu 3 6anios.
Pa3po3Hennsie 3anucu. OTCYTCTBHE MONBITOK BBIITOJTHEHUS 3aJaHUs

Maxkcumanvroiu 6ain
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Kauecmeennasn 3aoaua (nunuu 21 u 22)

3aganue
AJIOMUHUEBBIN U CTAJIbHOW IIapbl UMEIOT OJMHAKOBYIO Maccy. Kakol W3 HUX Jerde
OIHATH B Bojie? OTBET NOSICHUTE.

Oo0pa3sen BO3MOKHOTO OTBETA

1. AnroMUHUEBBIN 1A MOAHSATH JIETYE.

2. Jlerue moAHATH TOT IHap, Ha KOTOPBIA JeicTByeT OOnblias cuina Apxumena.
[InoTHOCTH cTanu OOJbIIE TUIOTHOCTH aJIOMUHHUS, CJIE€I0BATEIBHO, P PAaBHON Macce
00BEM amomMuHHEeBOro mapa Oonbmie. Cuna ApxuMmena OpsAMO MPOMOPLHUOHATBHA
00bEMY TOTPYKEHHOT'O Teja, MOTOMY Ha aJlOMUHUEBBIM map OyJeT NeMCTBOBATH
06sbIIast cwia ApxuMena

Kpurepnu onieHKH BbINIOJIHEHUS 32/IaHUSA banbl
IIpencrasiieH npaBWIbHBIA OTBET HAa BOIPOC, U IMPUBEICHO JIOCTATOYHOE 2
000CHOBaHUE, HE co/iepKallee OIIMO0K
[IpencraBien mnpaBWIBHBIA OTBET HA MOCTABICHHBIM BOMNPOC, HO €ro 1
000CHOBaHUE HE SIBJISIETCS JOCTATOUHBIM WJIK B HEM JOMYIIEHA OIITNOKA.
nJIin

[IpencraBiieHbl KOPPEKTHBIE PACCYXIEHUSA, NPUBOASAIIME K IMPABHUIBHOMY
OTBETY, HO OTBET SIBHO HE C(hOpMYJIMpPOBaH

[IpeacraBnensl 0OIIME pACCyKIEHUSA, HE OTHOCSIIMECS K OTBETYy Ha 0
MOCTABJICHHBIN BOMPOC.

NJIN
OTBeT Ha BOIIPOC HEBEPEH, HE3aBHUCHMMO OT TOr0, 4YTO pPacCyXIEHUs
IIPABWJIbHBI, I HEBEPHBI, WU OTCYTCTBYIOT

Maxcumanvruiii 6ain 2

KoMmmeHnTapuu: ngocratroyHoe OOOCHOBaHHME JODKHO COJACp)KaTh a) CpPaBHCHHE
MJIOTHOCTE/00BbEMOB 11apOB U 0) yKa3aHUWE Ha 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIbI
oT 00bEMa Tela.
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Kauecmeennasa 3aoaua (nunua 20 k mexcmy)

HOJIﬂpHLIe CUAAHUA

B mnepuon axktuBHoct Ha ConHile HAOMIOJAIOTCS BCIBINKUA. Bcmbliika
MPEACTABISIET CO00M HEYTO MOAOOHOE B3PHIBY, B PE3YJIBTaTe KOTOPOTO oOpasyercs
HaIpaBJICHHBIM MMOTOK OYEHb OBICTPHIX 3aPSKEHHBIX YACTHUIl (JIEKTPOHOB, MMPOTOHOB
u 1p.). [loToku 3apsiKEHHBIX YacTHI], HECYIIUXCA C OTPOMHONM CKOPOCTHIO, U3MEHSIOT
MarHuTHOE ToJie 3eMJIU, TO €CTh IPUBOJSAT K MOSIBJICHUIO MAarHUTHBIX Oypb Ha Halien
TIJIAHETE.

3axBAaYEHHbIE MArHUTHBIM MOJEM 3€MJIM 3apSKCHHBbIE YaCTUIIbl JBHKYTCA
BJIOJIb MArHUTHBIX CHJIOBBIX JIMHUM W Hambojee ONU3KO K IMOBEPXHOCTU 3eMild
MPOHUKAIOT B 00JIacTU €€ MarHUTHBIX TOJI0COB. B pesynbTaTe CTOJIKHOBEHUM
3apSDKEHHBIX  YAacTHL] C MOJIEKYJIaMH BO3AyXa BO3HHUKAET 3JIEKTPOMArHUTHOE
U3JIyYEHUE — MOJISIPHOE CHSTHUE.

[[BET MOMSAPHOTO CUSIHUS ONPEAEseTCS XUMUIECKUM cocTaBoM atMocdepnl. Ha
BbicoTax OoT 300 go 500 kM, rae BO3AayX pa3pexkeH, npeodnanaer kuciaopon. LlBet
CUSIHUS 3]1€Ch MOXKET OBITh 3€JIEHBIM WJIM KpacHOBaThIM. Huxe yxxe mpeoOiagaer as3or,
JAIOIINKN CUSTHUSI SIPKO-KPACHOTO U (PUOJIETOBOTO I[BETA.

HaubGonee yOeauTenbHBIM JOBOJOM B TOJIB3y TOrO, YTO MbI MPaBUIBHO
MMOHMMAaeM TPUPOJY MOJISIPHOTO CHUSHUS, SBJISIETCS €r0 MOBTOPEHHE B J1TA0OpATOPHHU.
Takolt sKCIepUMEHT, MOMYYUBIIUN Ha3BaHUE «Apakc», Obl1 mpoBeA¢H B 1985 1.
COBMECTHO POCCUUCKUMHU U (PPaHITy3CKUMU UCCIIEIOBATEIISIMHU.

Jlnst skcmiepuMeHTa OBUTM BBIOpAHBI JBE TOYKM Ha TMOBEPXHOCTU 3EMIIH,
JeXale Ha OJHOM M TOM K€ CWJIOBOW JIMHUM MArHUTHOTO MOJISL. DTUMH TOYKAMU
cyxwunn. B FOxHOM monymapuu — dpanity3ckuii octpoB Keprenen B Nuauiickom
okeane u B CeBepHOM mnouyrapun — noc€nok Corpa B ApXaHTeNIbCKOW 00IacTH.

C octpoBa Kepremen craptoBana reodusmueckas pakeTa ¢ HEOOJIBITUM
YCKOPHUTEJIEM YACTHL, KOTOPbIA HA OMPEAEIEHHONW BBICOTE CO3/aJI IIOTOK AJIEKTPOHOB.
JIBUraschr BJI0JIb MAarHUTHOM CHUJIOBOM JIMHUM, 3T DJIEKTPOHBI MPOHUKIU B CeBepHOE
MOJTyIlIapye U BBI3BAIIM UCKYCCTBEHHOE MOJIsipHOE cusinue Haa Corpoil.

3aganue

CornacHO COBPEMEHHBIM MPEJICTABICHUSM MOJISIPHBIE CHUSHUS HAa JPYTUX IUIAHETaX
ConHeyHOl cUCTEMBbI MOTYT UMETh TaKyl0 € MPUPOAY, UTO U MOJSPHBIE CUSAHUS Ha
3emne. Ha kakux TmiaHerax, MPEJCTABICHHBIX B TaOJMIlE, BO3MOXKHO HAOJIOAATh
MOJIIPHBIC CUSTHUS?

HasBanue mianers! | Hannune atmocdepsl | Hannyne MarHuTHOTO 1oJis
Mepkypuii OTCcyTCTBYET Cnaboe
Benepa IlmoTHas OTtcyTCTBYET
Mapc PaspexeHHast Cnaboe

OTBET IOSCHUTE.
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Oo0pa3zen BO3MOKHOTO OTBETA

1. Ha Mapce.

2. JIns HaOMIOeHUS TTOJSIPHBIX CUSTHUHN, UMEIOIUX Ty YK€ MPUPOY, YTO U MOJISIPHBIC
CUSIHUA Ha 3emJie, HeOOXOAMMO, YTOOBI BBHITIOJIHJIMCH JBA YCJIOBHS: IJIAHETa WMEET
aTMocdepy ¥ TIaHeTa IMEET MarHuTHOE Toje. Takue yCIOBUS BBITOIHSAIOTCS TOJIBKO
st Mapca.

KpuTepun oieHKH BbINOJHECHUS 3a1aHUSA baJjuibl
[IpeacraBieH NpaBWIbHBIA OTBET Ha BOIPOC, M IMPHUBEJIECHO JOCTATOYHOE 2
000CHOBaHUE, HE Co/IepIKaIlee OITHO0K
[IpencraBiieH NpaBUIBHBIA OTBET HA IMIOCTABICHHBIM BOMNPOC, HO €ro 1
000CHOBaHUE HEKOPPEKTHO MU OTCYTCTBYET.
NJIn

[IpencraBiieHbl KOPPEKTHBIE PACCYXKICHUS, MPUBOISAIIME K IMPABUIBHOMY
OTBETY, HO OTBET SIBHO HE C(hOpMyIHpOBaH

[IpeacraBnensl 0OLIME pACCYKIEHUSA, HE OTHOCSIIHMECS K OTBETYy Ha 0
MOCTABJICHHBIN BOIPOC.

NJIN
OTBeT Ha BOIPOC HEBEpPEH, HE3aBHCHMMO OT TOTO, YTO PacCyXICHUs
MPABIJIbHBI, MM HEBEPHBI, MM OTCYTCTBYIOT
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Pacuémmnasn 3a0aua (nunusn 23)

3aganue

[Tynst maccoit 50 r BBUICTACT M3 CTBOJA PYXbs BEPTHKAIBHO BBEPX CO CKOPOCTHIO
40 M/c. Uemy paBHa TIOTCHIMAJIbHAs DSHEPrUsl IyJIH Yepe3 4 ¢ IOcjiIe Hadvaia
nBikeHus1? COMpoOTUBIICHUEM BO3/IyXa IIPeHEOPEUb.

Bo3M0KHBII BAPHAHT pelieHus

Hano: gt?

m=50r=0,05kr |En=mgh; h=ut-=-;
Uy =40 m/c .
(o4 h=40-4—¥=160—80:80M.

— 2
g=10wm/c E,=0,05- 10 - 80 = 40 JIk.
E,.—? OtBer: E, = 40 JIx

Kpl/ITepl/Il/I OIICHKHU BBINIOJIHCHUA 3aJaHUA Baaabl

HpHBCIIeHO IIOJIHOC IIPABHJIBHOC PCHICHUC, BKIIIOYAIOMICC CIICAYIOIIUC 3
DOJICMCHTHI.

1) BepHO 3ammcaHo KpaTKOE YCIOBHUE 3a1a4H;

2) 3anucaHbl ypaBHEHUs U (OPMYJIbl, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U IOCTaTOYHO JJIsi PEIICHMsS 3aJaud BBIOPAHHBIM CIIOCOOOM (8 OaHHOM
peuwieHuu — ¢opmyna 0 pacuéma NOMEHYUAalIbHOU dHepeuu meid,
nooOHAmMO20  HAO  3eMnéil;  YpasHeHue Ol  NnepeMmewjeHuss  npu
PABHOYCKOPEHHOM OBUNCEHUL);

3) BBINIOJIHEHBI HEOOXOAMMbBIE MATEMATHUECKUE TIPEOOPA30BAHUS U PACUETHI,
NPUBOJAIINE K MPaBUIBHOMY YHCIOBOMY OTBETY, U IPEJCTaBICH OTBET.
[Ipy sTOM JOMyCKaeTcss pEeHIeHHE «IO YacTAM» (C MPOMEKYTOUHBIMU
BBIYHCIICHUSIMH )

[IpaBunpHO 3amMcaHbl HEOOXOAUMBIE (OPMYIIBI, MPOBEJACHBI BHIUYMCICHUS, 2
Y TIOJIYYEH OTBET (BEPHBIN WJIM HEBEPHBIN ), HO JOMYIIEHA OMUOKa B 3aMUCH
KpPaTKOTO YCJIOBHsI Wi iepeBoje eauaui B CU.

N
[IpencraBiieHo TpaBUIIBHOE pEIICHHE TOJBLKO B 00IIEeM BHje, 0€3 KaKHuX-
MO0 YUCIIOBBIX PACUETOB.

N
3anucanbl ypaBHGHHUS W (OPMYIBI, NPUMEHEHHE KOTOPBIX HE0OXOJMMO
U JIOCTaTOYHO JUIsl pelIeHWs] 3a7adyd  BBIOpAHHBIM  CIIOCOOOM, HO
B MAaTeMAaTHUYECKUX MPEoOPa30BaHUSX WJIM BBIYMCICHUSX JIOMYIIEHA OMMOKa

3anucaHbl M UCIIOJIH30BAHBI HE BCE UCXOHBIE (POPMYIIbI, HEOOXOAUMBIC ISt 1
pELICHUS 3a0a4u.

nJIn
3anmcaHbl BCe HCXOAHBIC (DOPMYJITBI, HO B OJTHOM M3 HUX JOIYIICHA ONTNOKa
Bce ciyyan peiieHus, KOTOpbIE HE COOTBETCTBYIOT BBILIECYKAa3aHHBIM 0

KPUTEPHUSIM BBICTaBJICHUS OLICHOK B 1, 2, 3 Ganna

Maxcumanvroiu 6aun 3
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Pacuémmnasn 3a0aua (nunusn 24)

3axanue

Kakoe xomudecTBo KCPOCHHA H3paCXOod0BaJIM JABUTATCIIN CaMOJ'IéTa, IMPpOJICTCBIICTO

KM
paccrosstaue 500 KM co cpemHer CKOpoCcThro 250 —, ecnu cpefHsas MOJIe3HAst

q
MOIIHOCTH ero asurateneit pasua 2300 kBt? KII/] nBurareneii paBen 25%.

B03MOKHBIN BAPUAHT pPellieHUs

Jano: A
N = 2 300 000 Bt "=5
S=500 xkm

v =250 — Q=gqm
E S
n=25%=0,25 =—=24=7200¢
L

g = 46 000 000 2% 1

KT m=——

~ 2300000 - 7200
"~ 46000000 0,25

m = 1400 kr

m-—? OtBet: m = 1440 xr

KpnTeme OIICHKH BBIINIOJIHCHHUA 3aJaHUA

Baaabl

IIpuBeneHO TMOJHOE MPAaBWIBHOE PEIICHHWE, BKIIOYAIOLIEE CIIEAYIOIre
AJIEMEHTBL:

1) BepHO 3amucaHo KpaTKOE YCIOBUE 33a4H;

2) 3anucaHbl ypaBHEHUs U (HOPMYJIbl, IPUMEHEHHE KOTOPBIX HEOOXOAUMO

U IOCTAaTOYHO JJIs PEIICHUsS 3aJadyd BBIOPAHHBIM CIIOCOOOM (8 OaHHOM
peuwenuu — @opmynvl 0na pacuéma KIIJ], konuuecmea mennomsl npu
CeOPanUU MONAUBA U MEXAHUYECKOU PAOOMblL Yepe3 MOUWHOCb);

3) BBIMIOJIHEHBI HEOOXOAMMbIE MATEMATUYECKHE MPE0Opa3oBaHuUs U PaCUETHI,
NPUBOJIAIINE K TMPABWIBHOMY YHCIOBOMY OTBETY, W TPEICTaBICH OTBET.
[Ipu sTOM JOMyCKaeTCsi peHICHHE «IO0 YacTAM» (C MPOMEKYTOUHBIMH
BBIYMCIICHUSIMU )

[IpaBunpHO 3amucaHbl HEOOXOAUMBIE (OPMYIBI, MPOBEJACHBI BHIUYMCICHUS,
Y TIOJIYY€H OTBET (BEPHBIM MJIM HEBEPHBI ), HO JOMYIIEHA OMNOKA B 3aITUCU
KpaTKOTO yCJIOBUS UK niepeBojie eauuuil B CH.

NJInN
[IpeacTaBieHo MpaBUIIBHOE pEUIEHUE TOJBKO B 00IIEM BHUJE, 0€3 KaKhX-
MO0 YUCIIOBBIX PACUYETOB.

NJInN
3anucanbl ypaBHEHUST U (QOpPMyIbl, OPUMEHEHUE KOTOPBIX HEOOXOIUMO
U JIOCTaTOYHO JUIsl pelIeHHs] 3aJadyd  BbIOpAHHBIM  CIOCOOOM, HO
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B MaTCMaTHU4YCCKHX HpCO6p3.3OBaHI/ISIX HJIM BBIYUCIICHUAX JOIIYIICHA omnoKa

3anucaHbl U UCIIOJIb30BaHbl HE BCE HCXOOHBIC q)OpMy.TII)I, H€O6XOIII/IMI>IC JJIA 1
pCUICHUA 3ada49H.

NJIN
3anucaHbl Bce UCXOJHbIE (POPMYJIbI, HO B OJJTHOM M3 HUX JIOMYyIIeHa OMIHOKa
Bce caydam pemieHnsi, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0

KpUTEpHUSIM BBICTaBJIEHUS OLICHOK B 1, 2, 3 Oaiia
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Pacuémmnasn 3a0aua (nunus 25)

3ananue

C momomblo 3JEKTpUYeCKOro Harpeparens comnpoTtuieHueM 200 Om HarpeBaroT
440 T mosoka. DJIeKTpoHarpeBaTeNb BKIIOUEH B ceTh ¢ HanpspkeHnem 220 B. 3a 390 ¢
MOJIOKO B cocyjie HarpeBaercs Ha 55 °C. Omnpenenure 1Mo 3TUM JaHHBIM YJIEIbHYIO
TEIIIOEMKOCTh MOJIOKa. TermIoo0MeHOM ¢ OKPYIKAIOIICH Cpeioi mpeHeopeyb.

B03M0KHBIN BADUAHT pPellleHus]

Hano: Q =cmAt
m =440 r = 0,44 kr U2
7= 390 ¢ Q=—71
At=55°C R
U=220B CMAtR =U*z
R =200 Om A2

‘ MAtR

¢ =390-220%/ (0,44- 55- 200)

¢ = 3900 JIx/(xr-°C)
c—"7? Otsert: 3900 Jx/(xr-°C)

Conep:xanue KpuTepus bajibl

[TpuBeeHO TIOJHOE MPaBUIIBHOE pEIIEHHE, BKJIIOYAIOIIEES CIIETYIOIIHNe 3
DJICMCHTHI:

1) BepHO 3amucaHo KpaTKOE YCIOBUE 3aa4H;

2) 3amKcaHbl YpaBHEHUS U (OPMYIIbI, IPUMEHEHHE KOTOPhIX HEOOXOIMMO
U JIOCTATOYHO ISl PEUICHUs 3a/a4d BBIOPAHHBIM CIIOCOOOM (8 OanHOM
peuleHuu: 3aKOH COXPAHeHusl 3Hepauu, Qopmyra pacyéma Koauuecmed
menyiomvl, GblOeNAEMO20 NPOBOOHUKOM C MOKOM, ¢hopmyna pacuéma
KOIUYeCcmaea meniomsl, He0OX00UMO20 OJisl HAZPEBaHUs Geuiecmsa),

3) BBINIOJTHEHBI ~ HEOOXOJMUMBIE  MAaTeMaTHYEeCKHEe  MPeoOpa3oBaHUS
U pacuéThl, TPHUBOJANIME K  TPABWIBHOMY  YHCIOBOMY  OTBETY,
U TIpe/cTaBieH OoTBeT. [Ipu ATOM JdOIMyCKaeTcs pelieHUE «IO YacTsIM»»
(C TPOMEXKYTOYHBIMU BBIYUCIICHUSMM )

[IpaBunpHO 3amucaHbl HEOOXOAUMBIE (POPMYIIBI, TPOBEACHBI BHIYUCICHUS, 2
Y TIOJIYY€H OTBET (BEPHBIN WJIM HEBEPHBIN ), HO JOMYIIEHA OIMOKA B 3aITUCH
KpaTKOTo YCJIOBHS Wi riepeBoje enunuil B CH.

NJIN
[IpencraBiieHO MpaBUIILHOE PEIICHUE TOJIBKO B OOIIEM BHjE, 0€3 KaKhX-
MO0 YUCIIOBBIX PACUETOB.

NJIN
3anucaHbl ypaBHEHUS W (QOpPMYJIbl, MPUMEHEHUE KOTOPBIX HE0OXOIUMO
U JIOCTAaTOYHO [UJISl PEIIeHUs 3aJayd  BBIOpAHHBIM  CIOCOOOM, HO
B MaTEeMATHYECKUX MpeoOpa3oBaHUSAX WM BBIYUCICHUSX JOMYyIICHA
omuoOKa
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3anucaHbl ¥ UCIIOJIb30BaHbl HE BCE HCXOJHBIC q)OpMy.]ILI, H€O6XOI[I/IMI>IC JJIA 1

pCUICHUA 3aa49H.

3anucaHbl BCe HNCXOOHBIC (I)OpMy.IIBI, HO B OI[HOﬁ N3 HUX JOIIYIICHA omIoKa

NJIN

Bce ClIydan pCeHICHUS, KOTOPBIC HC COOTBCTCTBYIOT BBINICYKA3dHHBIM 0

KpUTEPUSIM BBICTABJIEHUS OLIEHOK B 1, 2, 3 bayna

Maxcumanvuviii 6ann 3
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4.2. MarepuaJibl ISl NPAKTHYECKUX 3aHATHI M0 OLEHKe LeJIbIX padoT

HanomuuaeM, 4YTO m0pu OIEHMBAHMM SK3aMEHAIIMOHHBIX pPAa0OT 3KCIEpPT
paccMaTpuBaeT pelIeHMs] B BBIJAHHBIX €My padoTax I0 33JaHUSIM: BHAYaje pelICHUs
3aganusi 17 Bo Bcex BbIJIAaHHBIX paboTax, 3aTeM Bce pelieHus 3ananus 20, moToM Bce
pemenus 3amganus 21 u, coorBercTBeHHO, 22, 23, 24 u 25. HekoTopsie pabOTHI
3aHUMAaIOT HECKOJBKO CTPAHUL], U PEUICHHUsS] B HUX MOTYT OBITh IIPEJICTABIEHBI HE IO
MOPSAKY IPEABABICHUS 3a/1a4 B BAPUAHTE.

[Ipu pabore »sKcmepT, B 3aBUCUMOCTH OT HCIIOJIb3YEMOM TEXHOJIOTHUH,
BBICTABJIIET CBOU OLIEHKU B CIIELUAIbHBINA ONaHK WM B COOTBETCTBYIOLIUE IOJISI Ha
camoil pabore. BHOCUTh U3MEHEHUS U UCIIPABJICHUS KpailHE HEXKENIaTeIbHO.

IIpy OLeHMBAaHUM DKCIIEPUMEHTAIBHBIX 3aJaHUM CIEAYET y4eCThb, YTO 3aJaHUsd

BBITIOJIHAIOTCA HAa PA3HBIX KOMILJICKTAX O60pYI[0BaHI/ISI.
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17

Bapuanm 1

Hcnonb3yst pplyakHbie BEChl C PA3HOBECOM, MEH3YPKY, CTaKaH ¢ BOJOH, IuauHIp Ne 1,
coOepuTe IKCIMEPUMEHTAIBHYIO YCTAaHOBKY ISl M3MEPEHHS TUIOTHOCTU MaTepualia, u3
KOTOPOTo M3roToByieH MWIMHAP Ne 1. AGCOMIOTHAS MOTPEIIHOCTh U3MEPEHUSI MaCChI
Tena cocTaBisieT £1 r, a 00bEMa Tejia cocTaBiIsIeT +2 oM’

B Gnanke oTBeToB Ne 2 3anuiinTe HOMEP 3aIaHUS U YKAKUTE:

1) cnenaiiTe pUCYHOK SKCIIEPUMEHTAIBHON YCTAHOBKH JJIsl ONIPE/IeIICHUs] 00bEMa TeJa;

2) 3anumuTe GopMyiTy Ui pacyéTa IIOTHOCTH;

3) yKakHTe pe3ysbTaThl W3MEPCHHS MacChl IHIJIUHApPA W €ro o0bEMa c ydéTrom
a0COJIIOTHBIX MMOTPEIIHOCTEN H3MEPEHUN;

4) 3anUIIMTe YUCIOBOE 3HAYCHUE IJIOTHOCTH MaTepraia IMINH/Ipa.

XapaxkrepucTuka 000py10BaHHs
UCIIOJIb3YETCA

HpH BBIITOJIHCHHU
B CJICOAYIOIICM COCTABC:

3aJaHusA

KOMILJICKT

0o0opy1oBaHUs

Kommiaekt Ne 1

3JIEMEHTBI 000PY10BAHUS

PEKOMCHAYEMbBIC XapPAKTCPUCTHKH

® BCChI JJICKTPOHHBIC

® UV3MEPUTEIIbHBIN [UJIUHAP

(MeH3ypKa)

npenen uzmepenus 250 v (C = 1 mn)

e JIBa CTaKaHa

e nuHamomeTp Ne 1

npeaen uzmepenust 1 H (C = 0,02 H)

e juHAMoOMETp Ne 2

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

¢ JI0BapC€HHAasd COJIb, IMaJIOYKa IJIs1

MEPEMCIINBAHNA

® I[WJIMHJIP CTaJIbHOW HA HUTH;

0003HaunTH No 1

V=(250+0,3)cm’, m=(195+2)r

0003HauuTh No 2

OYJINHAP AJIIOMUHUEBBIN HA HUTHU,

V=(250+0,7)cm’, m=(70+2)r

® IIACTUKOBBIM MUJIMHAP Ha HUTH,

0003HaYnTH No 3

V=(56,0+1,8) cm’, m=(66+2)r,

UMEET IIKaTy BJI0JIb 00pa3yromIei
C IICHOM neneHus 1 MM, quHA
He MeHee 80 MM

0003HauuTh Ne 4

UAJIAHAP ATFIOMUHUEBBIN HA HUTH;

V=(340+07)cv’, m=(95+2)r

Nel

Bnumanue! 1lpu 3amene Kakoro-iuOo 3jeMeHTa OOOPYJOBaHMS Ha aHAJIOTHYHOE
C IPYTMMHU XapaKTePUCTHKAMU HEOOXOJWMO BHECTH COOTBETCTBYIOIIME W3MEHEHHUS

B 00pa3ell BHIMOJHEHUS 3a/1aHMUS.
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Oo0pa3sen BO3MOKHOT0 BHINIOJIHEHUS
1. Cxema sKcIiepuMEHTaIbHOM YCTaHOBKH JIJIsl ONIpeiesieHus: 00bEMa Tena:

V,
Vi

m
2. p=—.

P=V
3.m=(195+1)r; V=V,-V;=(25+2)mn=(25+2) cm’.
4. p="18r/em® = 7800 xr/m’.

Ykazanue sxcnepmam
YucneHHbIC 3HAYCHUS MPSIMBIX HW3MEPEHUH Macchl M 00BbEMa JIOJDKHBI IOMACTh
COOTBETCTBEHHO B MHTepBais M = (195 + 5) r, V = (25 + 3) em’,

Kpurtepuu oueHKM BHITIOJTHCHUS 32JaHUS Bbaniabl

[TosHOCTBIO MPAaBUIIBLHOE BHIMOJIHEHUE 33JaHUS, BKIIOYAOIIEE B CEOSL: 3
1) pUCYHOK 9KCIIEpUMEHTAIILHON YCTaHOBKH;
2) dbopmyny s pacuéra UCKOMOW BENMYUHBI (6 OaHHOM cayuae: O7is
NIOMHOCIMU Yepe3 MACCy meiad u e20 00bém);
3) mpaBWILHO 3alUCAHHBIC PE3YJLTAThl MPSIMBIX H3MEPEHUH C y4ETOM
3aIaHHBIX A0COJIOTHBIX MOTPEIIHOCTEH H3MEpeHUi (68 danHOM clyyae:
maccvl mena u e2o 06véma),
4) OJTy4EeHHOE MPABUIBHOE YMCIIOBOC 3HAYCHUE HCKOMOW BEJTMYUHBI
3anucaHbl TNPAaBWIbHBIE PE3YJbTAaThl MPSAMBIX H3MEPEHUN C Yy4ETOM 2
3aJJaHHBIX A0COJIIOTHBIX MOTPELIHOCTEH H3MEPEHU, HO B OJHOM U3
aneMeHTOoB oTBeTa (1, 2 niu 4) NpucyTCTBYET OIIMOKA.
NI
3anucaHbl TNPAaBWIBHBIE PE3YJIbTAThl MNPSMBIX HM3MEPEHUN C Y4ETOM
3aJJaHHBIX aOCOJIIOTHBIX TMOTPEIIHOCTEN H3MEpeHUud, HO OJHUH U3
aneMeHToB oTBeTa (1, 2 wim 4) oTcyTCTBYET
3anucaHbl TNPaBWIbHBIE PE3YJbTAaThl MPSAMBIX HM3MEPEHUH C Yy4E€TOM 1
3aJIaHHBIX AOCOJIFOTHBIX TOTPEIIHOCTEN HM3MEpEeHUH, HO B dJIEMEHTax
otBeTa 1, 2 ¥ 4 NpUCYTCTBYIOT OIIKUOKH, UM 3TH SJIEMEHTHI OTCYTCTBYIOT.
N
3anucaH TpaBWIBHBIM pe3yabTaT € YYETOM 3aJaHHOM aOCOIIOTHON
MOTPEITHOCTA M3MEPEHMS] TOJBKO JUISl OJHOTO U3 MPSMBIX H3MEpPEHUM.
B snementax otBeta 1, 2 U 4 MpUCYTCTBYIOT OIIMOKH, UM 3TH HJIEMEHTHI
OTCYTCTBYIOT
Bce ciayyau BBINOJIHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBILICYKAa3aHHBIM 0
KpuTepusM BbicTaBieHus 1, 2 wiu 3 OamioB. Pa3po3HeHHBbIE 3amuci.
OTCyTCTBHE NOMBITOK BBIIOJHEHUS 3aaHUS

Maxcumanvroiu 6aun 3

91



OTKpbITHE 3BYKO3aIIMCH

Jlroqu u3gaBHA CTPEMUIMCH €CIM HE COXPAHUTh 3BYK, TO XOTS Obl KaK-TO €ro
3adukcupoBath. 1 korga 12 asrycra 1877 roma Tomac Daucon nponen «Mary Had a
Little Lamb...» («bsu1 y Mapu ManeHbkuii 6apaiiex. ..»), MUp U3MEHUJICS: BEJb MTECHS
npo Oapaimika craja MEepBOM B MHUPOBOM HMCTOPUU (POHOrpaMMOMN — 3alHCaHHBIM
U BOCIIPOU3BEAEHHBIM 3BYKOM. bnaronaps BO3MOXHOCTH 3aMKChIBATh
Y BOCIIPOM3BOJIUTh 3BYKM TOSIBUJIOCH 3BYKOBO€ KHHO. 3alHUCh MY3bIKAIbHBIX
MPOU3BEIICHUH, PACCKA30B M JaKE IEJbIX MMbeC Ha TpaMMO(MOHHBIC WIIA MaTeOHHBIC
MJTACTUHKHU CTajla MacCoBOM (POPMOI 3BYKO3AMHCH.

Ha pucynke 1 naHna ynpomiéHHas cxeMa MEXaHM4eCKOTO 3BYKO3aMKChIBAIOIIIETO
yCTpoicTBa. 3BYKOBBIE€ BOJIHBI OT HICTOUHHKA 3BYKa (II€BIa, OPKECTpa U T.JI.) MONagaln
B pymnop 1, B KoTopoM ObLTa 3aKperjieHa TOHKasi ynpyras IJIacTUHKa 2, Ha3blBaeMas
MeMOpanoii. [log nelicTBueM 3BYKOBOM BOJIHBI MeMOpaHa HauMHajla Kojae0aTbCs.
Konebanusi memOpaHbl nepeaBaiich CBSI3aHHOMY C HEM pesily 3, oCTpué KOTOPOro
OCTaBJISJIO TPU STOM Ha BpallaromeMcs AucKe 4 3BYKOBYIO OOpO3/AKy. 3BYKOBas
00po3/Ka 3aKpy4yuBajach MO CIHUpaId OT Kpas AMCKa K ero neHtpy. Ha pucynke 2
MOKa3aH BUJ] 3BYKOBBIX OOPO3/0K Ha TUIACTUHKE, pACCMATPUBAEMbBIX Yepe3 JIYIy U Mpu
OOJIBIIIEM YBEIIUYEHUH.

Juck, Ha KOTOPOM MPOW3BOAWIACH 3BYKO3AMHUCh, W3rOTABIMBAJICSI U3
CIIEHHAIBHOTO MSTKOIO BOCKOBOro Marepuana. C 3TOro BOCKOBOTO JHCKa
rajbBaHOIJIACTUUECKUM  CIIOCOOOM ~ CHUMaJIM  MEAHYH  KOMUIO  (KJIMIIE):
HCIIOJB30BAJIOCh OCAXKJCHHE Ha JJIEKTPOJAEC UYUCTOW MEIU TMPU MPOXOXKJICHUU
AJIEKTPUYECKOTO TOKA 4Yepe3 pacTBOp €€ cojer. 3aTeM C MEIHOM KOMHWM JIeNIalld
OTTUCKH Ha IMUCKax U3 I1lacTMacchl. Tak moixyyanu rpaMmMoOHHbIE TIJIAaCTUHKH.

[Ipu BoOCHpou3BEJAEHNU 3BYyKa IpaMMO(DOHHYIO TUIACTUHKY CTaBST TOJ WIJY,
CBSI3aHHYIO C MeMOpaHoW TpammodoHa, M MOPUBOASIT IUIACTUHKY BO BpAaIllCHHE.
JIBurasicb Mo BOJIHUCTON OOpO3JIKE TJIACTUHKHU, KOHEI[ WIJIbI KOJIEOJETCsl, BMECTE
C HUM KoyieOneTcss u MeMOpaHa, TpUYEM OTH KoeOaHUS JOBOJBHO TOYHO
BOCIIPOU3BOJIST 3aMMCaHHBIN 3BYK.

Pucynoxk 2.
Pucynox 1 [Tpoduns 3BykoBO# JOpOXKH Ha hoHOTpade
py OOJIBIIIOM YBEIIUYECHUT
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B ucropudecku nepBom npudope DaucoHa s 3arucu
U BOCIPOM3BENICHUS 3BYyKa (CM. PUCYHOK) 3BYKOBas
JOpPO’XKKa pa3Mellanach Mo LWJIMHAPUYECKOW CIupaiv
Ha CMEHHOM Bpamjaromiemcs Oapabane  (mmosiom
HWIMHApPE). 3BYK 3amuchiBaica B (opMe ITOPOKKH,
IyOMHa KOTOpOM ObLla MPOMOPIMOHATBHA TPOMKOCTH
3BYKa.

A 4TO MeHsieTcss B mpoduiie 3ByKOBOW TOPOKKH TpU
YBEIIMYEHUH TPOMKOCTH 3ByKa IIPU HCIIOJIb30BAaHUU
aucKoBoro poHorpada, paccMOTpeHHOTO B TeKCTe? OTBET MOSICHUTE.

®doHorpad Dnucona

O0Opa3en; BO3MOKHOTO OTBETA

1. Ilpodunbp 3BYKOBOM MJOPOKKHU pacmupsieTcsa (aMIUIUTyAa KoOJICOAHWM WIJIbI
YBEJIMYHMBAETCS).

2. 'poMKOCTb 3ByKa CBsI3aHa C aMIUTUTYyIO0M KosieOanuii. [Ipu ycuiaeHuun rpoMKOCTH
3ByKa YBEJIMYMBACTCA aMIUIUTy/na KojeOanuit  MeMmOpaHbl. OJHOBPEMEHHO
YBEJIMYMBACTCS aMIUTUTY/ 14 KOJICOAHUI UTJIIBI

Kpurepnu onieHKH BbINIOJIHEHUS 32/IaHUSA Banbl
[IpencraBiieH MpaBUIBLHBIA OTBET Ha BOMPOC, U MPUBEACHO JAOCTATOYHOE 2
000CHOBaHUE, HE COJIepIKaIlee OITUOOK
IIpencraBien mnpaBWIbHBIA OTBET HA MOCTABJICHHBIM BOMNPOC, HO €ro 1
000CHOBaHUE HEKOPPEKTHO UJIU OTCYTCTBYET.
NJInN

[IpencraBiieHbl KOPPEKTHBIE PACCYXIACHHUS, MPUBOISAIINE K MPABUIBHOMY
OTBETY, HO OTBET SIBHO HE c(hopMyIHpoBaH

[IpencraBieHsl oO0IME pacCyXACHUS, HE OTHOCSIIUMECS K OTBETY Ha 0
MOCTABJICHHBIN BOIIPOC.

nJIn
OTBeT Ha BOINPOC HEBEPEH, HE3aBUCHUMO OT TOrO, YTO PaCCyX ICHUS
MPABUJIbHBI, WJIM HEBEPHBI, WJIK OTCYTCTBYIOT

Maxkcumanvroiu 6ann 2
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JIBa OOMHAKOBBIX COCyJAa HANOJHEHBI MOJOKOM. IIepBBIM COCyn HAKpBUIM CyXOW
MapieBol candeTkoi, a BTOpoi coCy ]l HaKphLIU BIKHOW MapieBoi candeTkom, Kpas
KOTOPOW OMYCTHJIA B BOAY. B KakOoM coCyie MOJIOKO JOJIbIIIE HE TPOKUCHET B KAPKUI1
neHb? OTBET MOSICHUTE.

Oo0pa3en BO3MOKHOTO OTBETA

1. Bo BTOpOM cocye.

2. B npornecce ucnapeHus Temneparypa BiIaKHOU candeTKy YMEHbBIIAETCS, TOCKOIbKY
JUTSL BBIXOJIa MOJIEKYJI BOJIBI C €€ TIOBEPXHOCTH HE0OXOAUMa ONpeeEHHAsT YHEPTHUsL.
[TonmxeHue Temneparypsl caadeTKH BbI3bIBACT OXJIAKICHUE MOJIOKA.

Ykazanue Kk owuenueanuio: 1OCTATOUHBIM MOXXHO CUYMTaThb OOOCHOBaHUE, €CIIU
B OTBETE€ €CTh YKa3aHHWE Ha INPOLECC HCMAPEHUS M Ha MOHM)KEHHE IPH 3TOM
TEeMIIepaTypbl (YMEHbILIEHUE BHYTPEHHEN SHEPTHUH )

KpuTtepun onieHKH BbITIOJHEHHS 3a1aHUs Baisl
[IpencTaBneH MpaBWIBLHBIA OTBET HAa BOIMPOC, W TMPHUBEICHO JTOCTATOYHOE 2
000CHOBaHUE, HE COJIEpIKaIlee OITUOOK
[IpencraBiieH mNpaBUIBHBI OTBET HA IIOCTABJICHHBIM BOMPOC, HO €ro 1
000CHOBaHHE HE SABJISICTCS JOCTATOUYHBIM MJIM B HEM JOMYIIIEHA OIITHOKA.
NJIn

IIpencraBiieHbl KOPPEKTHBIE PACCYXICHHS, NMPUBOIAIINE K IMPABUIBHOMY
OTBETY, HO OTBET SBHO HE C(HOPMYyIUPOBAH

[IpeacraBnensl 0OIIME pACCyKIEHUSA, HE OTHOCSIIMECS K OTBETYy Ha 0
MOCTABJICHHBIN BOIIPOC.

NJIN
OTBeT Ha BOIPOC HEBEPEH, HE3aBHCHMMO OT TOTO, YTO PacCyXICHUS
MPABIJIbHBI, I HEBEPHBI, MM OTCYTCTBYIOT

MakcuMaJIbHbINA 01 2
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[lo pe3ynpTaTam HarpeBaHusi Tella MacCOll 5 Kr MOCTpOeH rpaduk 3aBUCHMOCTH
TEMIIEpaTypbl 3TOr0 Tejla OT MOJABOAMMOro KojnmyecTBa TeruioTel. [lepen Hauvamom

Harp€BaHuA TCJIO0 HAXOJAUJIOCH B TBépI[OM COCTOSAHHUM.

toc 4
100
P
/ 7’
50 //
0 i

150 300 450 600 750 900 1050 1200 Q. xJix

Kaxkoit Oynmer macca BemiecTBa B JKMIAKOM COCTOSIHMM, €CIIA COOOIIUTH 3TOMY TEIy

TosbKo 675 kI sHeprun? [loTepsiMmu S3HEPTrUU MOKHO TTPeHEOpEUb.

Bo03MOKHBII BADHMAHT pelIeHUs!

aHo. Q,—Q.,
m =35 kr Ql_QHarp:}\‘mljmlzTrp
Qua = 750 k]I 3
Q1 = 675 kIl Q. =Am= )= Jm _ 75010 :150-103(ﬂ—mj
Quarp = 300 k]I m 5 kr
3
= % =2,5(xr)
150-10
m; —? OtBer: My = 2,5 KT
Copep:kaHHe KPUTEPHS Baibl
[IpuBeIEHO TOJNHOE IIPAaBHIBHOE pEIIeHHEe, BKIIOYAIONIEe CIICTYIONIHe 3

DIIEMEHTHI:

1) BepHO 3amMCaHO KPATKOE YCIOBHE 3a]1a4u;

2) 3amMcaHbl YPaBHEHUS U (OPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U IOCTAaTOYHO JJIsI PEelIeHUs 3aJaud BBIOpaHHBIM CHOCOOOM (8 OaHHOM
peulenuy — 3anucana gopmyna 01s KOIU4ecmsa menyiomol, HeobXo0UMo20
0/l NIasNeHUsi meid, d makyice OaHO NPAMOoe UNU KOCBEHHOe YKA3aHue no
epaguKky Ha KOIULeCmso meniomol, KOMopoe ObLIO 3aMmpayeHo HA NPoYecc
NaeneHusl);

3) BBIMIOJTHEHBI HEOOXOAMMbIE MaTeMaTHUECKUE TPeoOpa30BaHus U PACUETHI,
MNPUBOJAIINE K MPAaBUIBHOMY UYHCIOBOMY OTBETY, U MpeACTaBieH OTBET. [Ipu
3TOM  JOIYCKAeTCSl  pEHIeHHE «IO0  4YacTAM»  (C MPOMEXYTOUHBIMU
BBIYUCIICHUSIMHU )
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[IpaBunbpHO 3amucaHbl HEOOXOAMMBIE (HOPMYJIbI, TPOBEACHBI BBIUMUCICHUS,
U TIOJTy4€H OTBET (BEpHBIN WM HEBEPHBIN), HO JOMYIIEHA OMKUOKa B 3alUCH
KpaTKOTO yCJIOBUS WM nepeBoae eaunun B CH.

NJIn
[IpeacTaBieHo NpaBWIBLHOE PEIICHHE TOJILKO B 00IIeM BuJE, 0€3 KaKHhxX-
MO0 YUCIIOBBIX PACUYETOB.

N
3amucaHbl ypaBHEHUS U (QOPMYJIbl, NPUMEHEHUE KOTOPBIX HE0OXOIUMO
U JIOCTaTOYHO JJIsl  peIIeHUs 3aJayd  BBHIOpAHHBIM  CIIOCOOOM, HO
B MaTEMaTHYECKHUX MPeoOpa30BaHUSX UM BHIYMCICHUSAX JTOMYIIeHa OMIMOKA

3anucaHbl ¥ UCHOJb30BaHbl HE BCE MUCXOAHBIE (POPMYIIbI, HEOOXOIUMBIE IS
peleHns 3a1a4u.
NJIN

3anucaHbl BCe HCXOAHBIC (bOpMYJIBI, HO B OI[HOﬁ N3 HUX JOIIYIICHA oIInoKa

Bce cmydanm pemieHusi, KOTOpbIE HE COOTBETCTBYIOT —BBIIICYKA3aHHBIM
KPUTEPHUSIM BBICTABIIEHUS OIIEHOK B 1, 2, 3 Gayna

Maxcumanvrnoviu 6aun

24

[Tyns, nBuxymascsa co ckopocTbio 800 —, mpoOuia AOCKY TOMIIMHON 2,5

BBIXOJIC U3 JOCKM uMena ckopocth 200 —. Omnpenenute maccy IyJH, €CJIU

o |2 o |&2

CUJIa CONPOTHUBIIEHUS, BO3IEUCTBYIONIAs Ha MYJIIO B JOCKe, paBHa 108 kH.

Bo03MOKHBII BADMAHT pelIeHUs!
ano: A = AEqy
M A=-F-S
b =800 - mo;  muf
C ="
M
Ly =200 - 2FS _ 2.108000-0,025
B - Mm=———-= 5 5 =0,009 (kr)
S=2,5cm=0,025m vl —U; 800“ — 200
F =108 xH = 108000 H m = 0,009 kr
m—? OtBeT: M=9T1
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Conep:xanue KpuTepus

Bbanabl

[IpuBeneHo TmoOJNIHOE TMPaBWIBHOE pEHIeHUE, BKIIOYAIOIIEe CICAYIOIINE
AJIIEMEHTHI:

1) BepHO 3aIMCaHO KPATKOE YCIOBHE 3a]1a4H;

2) 3amMcaHbl ypaBHEHUS M (OPMYJbl, IPUMCHEHHE KOTOPBIX HEO0OXOIMMO

U JIOCTATOYHO /I pEIIeHUs 3aJadd BbIOPaHHBIM CIOCOOOM (8 OawnmoMm
peueHuu — pPaBeHcmeo MeXanudeckou padomvl UMEHEeHUl) KUHEeMmuU4ecKol
OHepauu, Gopmyavl Ol PAcHéma MEeXaHu4ecKkol pabomvl U KUHEMUYeCcKou
9HepeulL);

3) BBIMTOJHEHBI HEOOXOAMMbIE MaTeMaTHUECKUE MPeoOpa3oBaHUs U PacuéThl,
NPUBOSIINE K IMPaBUIBHOMY YHCIOBOMY OTBETY, M MPEACTaBiIeH OoTBeT. Ilpu
3TOM  JOMYCKAeTCs  pEHICHHE  «I0  YacTaM»  (C MPOMEKYTOUHBIMH
BBIYHCICHHUSIMH )

3

[IpaBwibHO 3amucaHbl HEOOXOJIUMbIC (DOPMYIbI, MPOBEACHBI BHIYUCIICHUS,
Y TIOJIYY€H OTBET (BEpHBIM WJIM HEBEPHBIN), HO JOIYIICHa OIIMOKA B 3alUCU
KpPaTKOTO yCJIOBUS Uin niepeBojie eaunuil B CH.

NJIn
[IpeacTaBieHo MpaBUILHOE PEIICHUE TOJBKO B 00IIEM BHUE, 0€3 KaKuX-JI10o
YHUCJIOBBIX PACUETOB.

NJIn

3anucaHel ypaBHEHHUS U (GOpPMYJbl, NPUMEHEHHE KOTOPBIX HEOOXOAMMO

U JO0CTAaTOYHO JJIsA pEeUICHUA 3aJa4un BBI6paHHBIM CHOCO6OM, HO
B MaTCMaTHYCCKHUX HpGO6p&30BaHI/I$IX HJIM BBIYUCJICHUAX OOITYIICHA onmmnoOKa

3anucaHbl U KCIOJb30BAaHbI HE BCE MCXOAHBIE (POPMYJIbI, HEOOXOUMBIE ISt
peleHns 3a1a4Hu.
NJIN

3anucanbl Bce UCXO0IHBIE (OPMYIIbI, HO B OJTHOM M3 HUX JIOMYIIIEHa OMM1OKa

Bce ciydam pemeHus, KOTOpPbIE HE COOTBETCTBYIOT —BBIIIECYKa3aHHBIM
KpUTEPHUSIM BBICTaBJIEHUS OLICHOK B 1, 2, 3 Oanna

Maxkcumanvroiu 6anin

25

OnpenenuTe MIOTHOCTh HUKEIMHOBON MPOBOJIOKU TUIOMIABI0 TTONEPEYHOTO CEUCHUS
2 . .
1 mM“ u Maccoli 176 1, U3 KOTOpOW U3TOTOBIIEH PEOCTAT, €CIIUA MPU HANPSHKEHUU HA €T0

KoHIax 24 B cuita mpoTekaroiiero Toka paBHa 3 A.

B03MO:KHbBII BADHAHT pellieHUus

Hano: u.

U=24B R=T

m=176r=0,176 kr RS

p = 0,4 OMm'MM*/M l=—;

1=3A p

S=1 il =10° 2 » :m:m|p20,176-3-0,4:8800 KI
" Sl S 1.10°.24 M

Prn — ? Ortser: 8800 Kkr/m°
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Conep:xanne KpuTepus

Bbanuabl

[IpuBeneHo mMogHOE TMPaBWIBHOE pEIICHHE, BKIIOYAIOUIEE CIEIYIOUIUe
AJIIEMEHTHI:

1) BepHO 3ammcaHo KpaTKOE yCIOBUE 3a/1a4H;

2) 3amKcaHbl ypaBHEHUS U (HOPMYJIbI, IPUMEHEHUE KOTOPBIX HEOOXOIMMO

U JIOCTATOYHO JUIsl PEIICHUsl 33aJa4d BBIOPAHHBIM CIIOCOOOM (6 OanHOM
pewenuu: 3akon Oma 0na yyacmka yenu, popmyna paciéma maccovl meid
no e2o 06véMy u niomuocmu, opmynra Ois pacuéma ConpomueieHus
NPOBOOHUKA);

3) BBINIOJTHEHBI ~ HEOOXOJMMBIE  MaTeMaThdeckue  TpeoOpa3oBaHUs
U pacuéThl, TMPHUBOJAIIME K  TPAaBWIBHOMY  YHUCIOBOMY  OTBETY,
U TIpeJICTaBlIeH OTBeT. lIpu 3TOM JOMyCKaeTcsi pelIeHHE «I0 YacTIM»
(c TPOMEKYTOUHBIMH BBIYHCIICHUSIMH).

3

[IpaBunpHO 3amucanbl HEOOXOaUMBIE (OPMYJIbI, MPOBEJACHBI BHIUUCICHUS,
U TOJy4YeH OTBET (BEpHBIM WM HEBEpHBIM), HO JOIMylIeHa OIIMOKa
B 3aIIMCH KPaTKOTO yCJIOBUs UK niepeBoe equnul B CH.

N
[IpencraBiieHO MPaBUIBHOE PEIICHUE TOJIBKO B O0IIEM BHE, 0€3 KaKuX-
MO0 YUCIIOBBIX PACYETOB.

NJIn
3anucaHbel ypaBHEHHs U (DOpMyJibl, OPUMEHEHUE KOTOPbIX HEOOXOIMMO
U JOCTaTOYHO JJis pelIeHus 3aJaud  BbIOPAHHBIM  CIIOCOOOM, HO
B MAaTEeMATHYECKUX MpPeoOpa30BaHUSAX WM BBIYUCICHUSX JOMYLIEHA
omuoKa

3anucaHbl M HCIIOJB30BaHbl HE BCE HMCXOAHBIC (POPMYIIbI, HEOOXOIUMBIC
JUJT pEIICHUS 3a1a49H.
NJIin

3anucanbl BCe UCXO0IHBIE (OPMYIIBI, HO B OJTHOM M3 HUX JIOMYIIIEHA OIMM1OKa

Bce ciywan peiieHus, KOTOpble HE COOTBETCTBYIOT BBIIIE€YKa3aHHBIM
KPUTEPHUSIM BBICTABJICHUS OIIEHOK B 1, 2, 3 bayna

Maxkcumanouwiii 6an
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17

Bapuanm 2

Onpenenure 3JIEKTPUUECKOE COMPOTUBIEHUE pe3uctopa R;. [ns atoro cobepute
AKCIEPUMEHTAIIBHYIO YCTaHOBKY, UCHOJIb3ysl HCTOYHUK TOKA, BOJIBTMETpP, aMIIEpPMETP,
KJII0Y, PEOCTaT, COCAMHHUTEIbHBIE TPOBOJAa W pe3ucTop, obo3HaueHHbIH R;. [lpwm
IIOMOIIIM peocTaTa YCTaHOBUTE B 1enu cuiay Toka 0,3 A. AOCOJIIOTHAs MOTPEITHOCTh
u3MepeHus cuiibl Toka coctasisieT +0,1 A, a manpsoxenus — +0,2 B.
B Gnanke otBeToB Ne 2:
1) HapuCyHTE IIEKTPUICCKYIO CXEMY IKCIIEPUMEHTA;
2) 3anummuTe GopMyITy JIs pacyéTa 3JICKTPHISCKOTO CONMPOTHUBIICHUS;
3) yKakHTE pe3yJIbTaThl U3MEPCHHSI HAPSHKEHUS U CHJIBI TOKA ¢ YIETOM a0COTIOTHBIX
IIOIPEITHOCTEN U3MEPEHNUN;
4) 3aIUIINTE YUCICHHOE 3HAYEHUE IJICKTPUUECKOTO COIPOTHUBIICHHS.

XapaxkrepucTuka 000py10BaHHs
[Ipun

BBIIIOJIHCHHUM  3aJJaHUA

B CJICAYIOIICM COCTAaBC.

HCIIOJIB3YCTCA  KOMIIJICKT O60py,ZIOBaHI/IH

KoMmmiaekT Ne 3

3JIeMEeHThI 000Py/10BAHUSA

PEKOMECHAYEMbIC XaPAKTCPUCTUKH

HCTOYHHUK IMUTAaHUA
ITOCTOAHHOT'O TOKa

BBINPSIMUATENb C BXOJIHBIM HaIPSHKCHHEM
36+42 B unm Garapeitasiii 6ok 1,5+7,5 B
C BO3MOKHOCTBIO PETYJIMPOBKH BBIXOJHOTO
HaNPSHKCHUS

® BOJIBTMETP npenen nsmepenusi 3 B, C=0,1 B;
JIBYXIIPENCIIbHBIN npeaen uzmepenns 6 B, C=0,2 B

® aMIepMmeTp npenen nsmepenus 3 A, C=0,1 A;
JIBYXIIPEJIEIbHBIN npeaen uamepenuns 0,6 A, C=0,02 A

pe3ucTtop, 0603HauuTh R1

conpotusienue (4,7 + 0,5) Om

pe3ucTop, 0003HauuTH R2

conporusienue (5,7 = 0,6) Om

pe3ucTop, 0003HAYUTh
R3

conpotusieHue (8,2 + 0,8) Om

Ha0Op MPOBOJIOYHBIX
pe3uctopos plS

PE3UCTOPHI 00ECTICUMBAIOT IIPOBEACHUE
MCCJICIOBAHUS 3aBUCUMOCTH COTPOTUBJICHUS
OT JJIMHBI, TUIOIIAAN TONEPEUYHOr0 CEUYECHUS
U yJICJIBHOTO COMPOTHUBJICHUS TPOBOHUKA

JJaMITO4YKa

HOMMHaJIbHOE HanpsbkeHue 4,8 B, cuia Toka
0,5A

NIEPEMEHHBIA PE3UCTOP
(peocrar)

conpotuyiieHue 10 Om

COEIMHUTEIbHEIE
npoBoja, 10 mir.

KJIIOY
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Oo0pa3sen BO3MOKHOT0 BHINIOJIHEHUS
1. Cxema sKCIEpUMEHTAILHON YCTAHOBKH.

— R

(A)
N

—

2r=Y.
3.1=(03+£0,1)A; U=(1,4+0,2) B.
4.R =47 Om.

Ykazanue IKcnepmam
YucieHHoe 3HAaUYCHUE IMpAMOIo N3MCPCHUA HAIIPSKCHUA JOJIKHO ITIOIIACTh B MHTCPBAJI

U=(1,4+0,6)B.

Kpurtepumu onieHky BbINOJTHEHUS 3a1aHUS Bbaniabl

[ToTHOCTBIO MPaBUIIBHOE BBITIOJHEHUE 33/I1aHUS, BKIIOYAIOLIEe B CEOs: 3
1) prCYHOK KCIIEpUMEHTAIILHON YCTAHOBKH;
2) dopmyny st pacy€ra UCKOMOUM BenwuuHbl (6 Oanmom ciyuae: 074
INEKMPUYECKO20 COnpomueenus uz 3akona Oma Ha yyacmke yenu),
3) mpaBWILHO 3alMCAHHBIC PE3YJLTAThl MPSIMBIX H3MEPEHUH C y4ETOM
3aIaHHBIX A0COJIOTHBIX MOTPEIIHOCTEH H3MEpeHUi (68 danHOM cryyae:
CUTbL MOKA U NIEKMPULECKO20 HANPSANCEHUsL HA Pe3ucmope),
4) moJTy4YeHHOE MPABUIILHOE YMCIIOBOC 3HAYCHUE UCKOMOW BEITMYHMHBI
3anucaHbl TPAaBWIBHBIE PE3YJIBTATBl MPSAMBIX HM3MEPEHUN C Y4ETOM 2
3aJJaHHBIX A0COJIIOTHBIX MOTPEIIHOCTEH H3MEpPEHU, HO B OJHOM U3
aneMeHToB oTBeTa (1, 2 uiu 4) npucyTCTByeT OIIMoOKa.
NJIn
3anucaHbl TNPaBWIbHBIE PE3yJbTAaThl MPSAMBIX HM3MEPEHUH C Yy4E€TOM
3aIaHHBIX a0COJIOTHBIX TMOTPEIIHOCTEH HW3MEpPeHU, HO OJIUH U3
aneMeHTOoB oTBeTa (1, 2 min 4) oTcyTCTBYET
3anucaHbl TNPaBWIbHBIE PE3yJbTAaThl MPSAMBIX HM3MEPEHUH C Yy4E€TOM 1
3aIaHHBIX AOCOJIFOTHBIX MOTPEIIHOCTEN HM3MEpPEeHHM, HO B AJIEMEHTax
otrBeTa 1, 2 ¥ 4 MPUCYTCTBYIOT OMIUOKH, WU TH SJIEMEHTHI OTCYTCTBYIOT.
NJIn
3anucaH TpaBWIbHBIN pe3yibTaT € Y4€TOM 3aJaHHOW aOCONIOTHOU
NOTPEUIHOCTH M3MEPEHMSI TOJBKO JUISI OJHOTO M3 MPSMBIX H3MEPEHUM.
B snementax otBeta 1, 2 U 4 npUCYTCTBYIOT OIIMOKH, WIJIA 3TU 3JIEMEHTHI
OTCYTCTBYIOT
Bce cityyau BBINOJIHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBILICYKA3aHHBIM 0
KpuTepusiM BbIcTaBieHust 1, 2 wunu 3 OamioB. Pa3po3HeHHbIE 3amucu.
OTCyTCTBHE NONBITOK BBINOJHEHUS 3aIaHUS

Maxcumanvroiu 6aun 3
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3uMHUH BOAONIPOBOJ HA JayYe

Takoe CBOICTBO IpyHTa, KaKk €ro mpoMep3aHue, — BaXHbIA (HaKTOp, KOTOPHIit
CJIeIyeT YUUTHIBATh MPU BO3BEICHUU HOBOT'O KUJIOTO WIIM MPOMBIILIEHHOTO 00BEKTA.
CkopocTh U TIIyOMHA MpOMEp3aHus TPYHTA 3aBUCAT OT MHOTHUX COCTABJISIFOIIMX: OT
caMoro THUMa TMOpoabl (cM. TaOMMIly), TPUPOJHOW BIKHOCTH, 3HAYCHUH
OTpULIATEIIBHBIX TEMIIEPATYP, HAIUYHUS CHETOBOTO IMOKPOBA U JP.

Hopmamuenas anybuna npomep3zanus nougol 8 Hekomopuwix 2opodax Poccuu

I'opon ['myOuna nmpomep3aHus rpyHTa, M
CYTJIMHKY ¥ TJIMHBI MIECOK MEJIKH, MIECOK KPYIIHBIH,
CyIIECh rPaBeJINCTHIN

ApXaHTeIbCK 1,56 1,90 2,04
Boiorna 1,43 1,74 1,86
ExarepunOypr 1,57 1,91 2,04
Kazausp 1,43 1,75 1,87
Kypck 1,06 1,29 1,38
Mocksa 1,10 1,34 1,44

Jnst GyHKIMOHUPOBAaHUS BOJOIPOBOJA B 3UMHEE BpeMsl TPYObl YKJIaJAbIBAIOT B TPYHT
HIDKE YPOBHS MpoMep3aHusi 3eMiid. TpyObl, Kak MPaBUiIO, YTEIJISIOT MOACTHIKON U3 TecKa
WIM TOJIMIIPONUIIEHOBBIMU YexjamMu. OJHAKO BCerja CYIIECTBYET y4acTOK BOJONPOBOAA,
MOABOSIIINI BOAY HEMOCPEICTBEHHO B IOM U HYXAAIOLIUNCA B JOMOJHUTEIBHON 3alIUTE OT
npomep3anua. OTHUM U3 PEICHUI B TOM Cllydae SIBJISI€TCS UCIOJIb30BAHNUE HAa 3TOM y4acTKe
BOJIOIIPOBO/IA CIIEUATBHOTO Kabessi, KOTOPbI moMeniaeTcsl B TpyOy U MOJOTPEBAET HA 3TOM
y4acTKe BOJY.

Camoperynupyroomuiicss Tperomuii  kabeab — Pa3sHOBHIHOCTh HarpeBaTeIbHBIX
MPOBOJIHMKOB, KOTOPHIE CIOCOOHBI CaMOCTOSATEIbHO HM3MEHSTh BBIJICJICHHUE TerJa
B 3aBUCHMMOCTH OT T€MIEPaTypbl OKPYKAOUIENH CPebl. Y CTPOMCTBO CaMOPETYIUPYIOLIETOCS
MIPOBOJIHMKA MPEACTaBICHO Ha pUCyHKeE 1.

BHewHas 3awmnTHaR MNonnoneduHosas Nonynposoaswas
obonouxa Y obonoyka Y MarTpUua v

IKPAHMPYIOLWAR BHyTpeuuas Toxenposoasuue
onnerka TEPMONNACTUYHAR VIONALUMA Kunbi

Pucynok 1. YcTpoilcTBO caMOperyInpyromerocs NpoBOIHUKA

OCHOBHBIM ~ yCTPOMCTBOM B  KOHCTPYKIMH SIBJISIETCS  HarpeBaTeIbHas
npoBoAsuias martpuiia. OTAeabHbIE YYaCTKU (HArpeBaTEeIbHBIE 3JIEMEHTHI) MaTPHUIIbI
MOJCOEAUHSIOTCS HapaJIETbHO K TOKOMPOBOSIIIIMM MEAHBIM MPOBOAHUKAM, KOTOPBIE
B CBOIO O4Yepe/lb MOJKIIOYEHbl K BHEIIHEMY HMCTOYHUKY Toka. [lpuHIumm paboTbl
MOJIMMEPHON MaTPUIIbl 3aKIIOYAETCS B CICAYIOLIEM: NMPU YMEHBIIEHUU TEMIEPATYPhl
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Ha JIIOOOM y4YacTKe MATPUIIBl JJIEKTPUYECKOE COMPOTUBIICHHE YMEHBIIIACTCS.
[TotpebisieMass MOLIHOCTh MPH 3TOM YBEIHUYMBACTCSA, M DJCMEHT HarpeBacTcs 10
OoJtee BBICOKO#M Temreparypsl. 1 HA000pOT, ITPpKU HArpeBaHHKM MATPHIIBI TOTPeOIsIeMast
MOIIIHOCTh HAYWHAET CHIKATHCSA. TakuM 00pa3oM JIOCTUTACTCS TEPMOPETYJISAIIHS
(pucyHOK 2).

Tokonposoaswme  Camoperynupyembli NonynpoBoOAALLUIA MaTepuan

g —

XonopHasn Ténnan lNopsavasn
Tpy6a Tpyb6a Tpyb6a

Cpeanee
Bricokoe Tenno- Huakoe

Tennosbipenesne | gunenenne | Tennoseinenerve

Pucynox 2. Kak perynupyercs Temieparypa

Cron u305MU, 3alMUTHOW HKPAHUPYIOIIEH OIUIETKH, BHEIIHEH 000JI0YKH
BBIMIOJHSAIOT (PYHKIMM TEPMO3AIIUThI, a TakKXKe 3alUThl OT MEXaHUYECKUX
Y 3JICKTPOMArHUTHBIX BHEIIHUX BO3JICHCTBUM.

3aBUCUT JIM, U €CJIM 3aBUCHUT, TO Kak, IIyOMHA MpOMEp3aHUsl MOYBBI OT BBICOTHI
CHEYKHOTI'O ITOKPOBA MPH MPOYUX PABHBIX YCAOBUAX? OTBET MOSICHATE.

Oo0Opa3en BO3MOKHOTO OTBETA

1. 'nmyOuna mpomMep3aHusi yMEHbBIIIACTCS C YBETUYCHUEM BBICOTHI CHEXXHOTO IMTOKPOBA.
2. CHer xapakTepu3yeTcsi HU3KOM TeIIONPOBOJHOCTHIO. B MOpO3 CHEXHBINM MOKPOB
OyJeT MpemnsTCTBOBATH MPOLIECCY TEIIooOMEHa MEXIy OoJjiee HarpeTol MOYBOM
Y XOJIOJHBIM BO3/IYXOM.

Ykazanue k oyenusanuro: 10cTaTouHO€ 0OOCHOBAHHME JOJIKHO COJIEPXKATh yKa3aHUE
Ha HU3KYIO TEIJIOMPOBOJHOCTH CHETA

Kpurtepuu onieHKH BbINOJHEHUS 321aHUSA Banabl
[IpencraBiieH mpaBUIBLHBIA OTBET HA BOMPOC, U MPUBEACHO JAOCTATOYHOE 2
000CHOBaHUE, HE COJIepIKaIee ONTUOOK
IIpencraBien mnpaBWIbHBIA OTBET HA MOCTABJICHHBIM BOMNPOC, HO €rO 1
000CHOBaHUE HEKOPPEKTHO UJTU OTCYTCTBYET.
NJIn

IIpencraBiieHbl KOPPEKTHBIE PACCYXICHHS, NMPUBOIAIINE K IMPABUIBHOMY
OTBETY, HO OTBET SIBHO HE c(hopMyInpoBaH

[IpencraBnensl oOLIME pacCyXAEHMs, HE OTHOCSIIMECS K OTBETYy Ha 0
MIOCTaBJIEHHBIN BOIIPOC.

NJIN
OTBeT Ha BOIIPOC HEBEPEH, HE3aBHUCHUMO OT TOTO, YTO PACCYKIECHUS
IIPABWJIbHBI, UM HEBEPHBI, UM OTCYTCTBYIOT

Maxcumanvhuiit 6ain 2
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Konpo u3 MemHoil mpoOBOJIOKKM OBICTPO BpaIIaeTCs MEXIY MOJIIOCAMU CHIIBHOTO
MarHuTa (CM. pHUCYHOK). bynmer nm mnpoucxoauTh HarpeBanue Koibia? OTBer

IIOSACHHUTC.

Oo0pa3en BO3MOKHOTO OTBETA

1. Kosbio Oyznet HarpeBatbcs.

2. HpI/I BpalliCHHUHU KOJIbI[a B MArHUTHOM II0JIC B KOJIbIIC BO3HHKACT HHﬂYKHHOHHBIﬁ

TOK, KOTOPBIN OYZET €ro HarpeBaTh.

Ykazanue k OoUeéHuUueaHuro: 10CTaTO4YHOC 000CHOBaHHE AOJDKHO COACPKATh YKA3aHHUC
Ha BOBHMKHOBCHHC MHAYKIIMOHHOI'O TOKA B KOJIBIIC X HA TCIIJIOBOC HCﬁCTBHe TOKa

Kpurepun oieHKHM BbIIOJIHEHHS 32 JaHUS banasbl

[IpencraBieH npaBWIbHBIA OTBET Ha BOMPOC, W IPUBEJIECHO JOCTATOYHOE 2
000CHOBaHUE, HE co/iepKallee OIIMO0K
[IpencraBieH mpaBWIbHBI OTBET Ha IIOCTABJIEHHBIH BOMPOC, HO €ro 1
000CHOBaHHUE HE SBJIAETCSA JOCTATOYHBIM WJIM B HEM JIOMYIIIEHA OIIHNOKA.

NJIN
[IpencraBieHsl KOPPEKTHBIE PACCYXKIEHUS, MPHUBOSAIIME K MPABHILHOMY
OTBETY, HO OTBET SIBHO HE C(HOPMYIHPOBaH
[IpeacraBnensl 0OIIME pACCyKIEHUSA, HE OTHOCSIIMECS K OTBETYy Ha 0
MOCTABJICHHBIN BOIIPOC.

NJIN
OTBeT Ha BOIIPOC HEBEPEH, HE3aBHUCHMMO OT TOT0, 4YTO pPacCyXICHHUS
IIPABWJIbHBI, I HEBEPHBI, WU OTCYTCTBYIOT

Maxkcumanvrulii bann 2
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Ha pucynke npuBeaéH rpaduk 3aBUCUMOCTH CUJIbI TOKA B PEOCTATe OT HAMPSKEHUS Ha
ero koHrax. OOMoTKa peocTara U3roTOBJIEHA U3 JKEJIE3HOM MPOBOJIOKU JJIMHON 7,5 M.

Yemy paBHa IJI0ILAIb TOTIEPEYHOTO CEUEHHS IPOBOJIOKH?

LA,
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B03MOKHBIN BAPUAHT pPelleHUs

Jlano:
I=75m

2
OM - MM
=01 =—

p =0, - S

P _
I=1A ) 0,5
U=0,5B

S-7? OtBer: S=1,5 MM’

KpHTepI/IH OIICHKH BBIINIOJIHCHHUA 3aJaHUA

Baniabl

IIpuBeeHO TOJIHOE NIPaBUIIBHOE PEIICHHE, BKIIOYAIOLIEE CIEAYIOIINE
AJIEMEHTBL:

1) BepHO 3ammcaHo KpaTKOE YCIOBUE 3aJ1auH;

2) 3anucaHbl ypaBHEHHsS U (OPMYJbl, IPUMEHEHHE KOTOPBIX HEOOXOAMMO
U IOCTaTOYHO JJIS pEIICHUs 3aJayd BBIOpAHHBIM CIIOCOOOM (68 OarHOM
peuwenuu — 3akon Oma 014 yuacmka yenu, @opmyaa 075k CONpOMUENEeHUs
NPOBOOHUKAQ);

3) BBINOJIHEHBI HEOOXOUMbIE MATEMAaTUYECKHUE MPEOOPa30BaHUS U PACUETHI,
MPUBOASIINE K TPABUIBHOMY YHCJIOBOMY OTBETY, U MPEICTaBIEH OTBET.
IIppu »>TOM [ONyCKaercs peuIeHUe «IO0 4YacTAM» (C IPOMEXYTOYHBIMU
BBIYHCIICHUSIMH )

3

[IpaBunpHO 3amucaHbl HEOOXOAUMBIE (POPMYIIbI, MPOBEACHBI BBHIYHCIICHUS,
Y TIOJIyY€H OTBET (BEpHBIN MM HEBEPHBIN), HO JIOMYIIIEHA OIMOKA B 3alUCU
KpaTKOro ycJioBHS Win niepeBoje enunuil B CH.

NJIN
[IpencraBiieHO TpaBUIIbBHOE pEIIEHUE TOJIBKO B OOIIEM BHjE, 0€3 KaKux-
MO0 YUCIIOBBIX PACYETOB.

NI
3anucanbl ypaBHEHHS W (DOpPMYJIbI, IPUMEHEHHWE KOTOPBIX HEOOXOAMMO
U JIOCTaTOYHO ISl  pEIIeHUs 3aJadd  BBIOpAaHHBIM  CIIOCOOOM, HO
B MaTeMaTHUYCCKHUX MPEoOpPa30BaHUSIX WM BBIYMCICHUSAX JTONYIIECHA OIMOKa

3anucaHbl M MCHOJIb30BaHbI HE BCE HCXOAHBIC CI)OpMy.TIBI, H606XOI[I/IMI)IC PRI |
pCUICHUA 3aJa4H.
NJIN

3anucaHbl Bce UCXOJIHBIE (YOPMYIIbI, HO B OJIHOM M3 HUX JOMYIIEHa OUTMOKa

Bce ciywan pemieHus, KOTOpPbIE HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM
KpUTEPHUSIM BBICTaBJIEHUS OLICHOK B 1, 2, 3 Gana

Maxcumanvroiu 6aun
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JlepeBsiHHBII OpyCOK Maccoil 2 KI TSHYT MO TOPU30HTAIbHOM JEPEBSIHHOM JIOCKE

C TTOMOIIIBIO TIPYKUHBI KECTKOCTHIO 100 —. Koaddumuent tpeHus 6pycka mo J10cKe

paBen 0,2. HailiTu y/uiMHEHHE TPYXKUHBI, €CIM OPYCOK JBUXKETCA C YCKOPEHHEM,

M
paBHbIM 0,5 — -
C

B03MOKHBIN BAPUAHT pPellieHUs

aHoO.
m = 2 Kr
k =100 H/m ma=F,, - F,
u=0,2

a=05 5
¢ - M@+pg) _20,5+0,2:10)
k 100

Fynp = kX; Frp = umg

05 ()

x—"7? Omeem: X = 0,05 M

KpnTepnn OIICHKH BBIINIOJIHCHHUA 3aJaHUA

Bbaniabl

[IpuBeeHO TOJIHOE NPaBUIIBHOE PEIICHHE, BKJIIOYAIOLIEE CIEAYIOIINE
AJIEMEHTBI:

1) BepHO 3amucaHo KpaTKOE YCIOBHUE 3a1auH;

2) 3anucaHbl ypaBHEHHS M (OpMYJbl, IPUMEHEHHE KOTOPBIX HEOOXOAMMO
U IOCTaTOYHO I PEIIeHUs 3ajJayd BBIOpAHHBIM CIIOCOOOM (8 OarHOM
peuwtenuu — emopoti 3axox Hviomona, ¢hopmynvl Ons viuucienus cuivl
YApy20Cmu, CUbl MPEHUs U CULbL MANCeCmU);

3) BBINOJIHEHBI HEOOXOUMbIE MaTEMAaTUYECKHUE MPEOOPa30BaHUS U PACUETHI,
MPUBOJSIINE K NPABUIBHOMY YHCIOBOMY OTBETY, W IPEICTaBIEH OTBET.
IIppu »>TOM [OmyCKaercs peuieHUue «IO0 YacTaM» (C IPOMEXYTOYHBIMU
BBIYMCIICHUSIMU )

[IpaBunpHO 3amucaHbl HEOOXOAUMBIE (OPMYIIBI, MPOBEACHBI BHIYHCIICHUS,
Y TIOJIYY€H OTBET (BEpPHBIN WM HEBEPHBIN), HO JIOMYIIEHA OMMOKA B 3alUCU
KpaTKOro ycioBHs Win nepeBoje enunuil B CH.

N
[IpencraBiieHO TpaBUIBHOE pEIIEHUE TOJILKO B 0OIIeM BHUAE, 0€3 KaKuXx-
MO0 YUCIIOBBIX PACUETOB.

N
3anucaHbel ypaBHEHHMs U (DOpMYJibl, OIPUMEHEHHUE KOTOPBIX HEOOXOAMMO
U JIOCTaTOYHO JJisi pelIeHuss 3aJayd  BBIOpAaHHBIM  CIOCOOOM, HO
B MaTEMaTHYECKHUX MPeoOpa30BaHUSX MM BBIYUCICHUSAX JTOMYIIEeHA OMHOKa

3anucaHbl U UCTIONIb30BaHbl HE BCE UCXOHBIE (DOPMYIIbI, HEOOXOAUMbBIE IS
peleHns 3a1a4u.
NJIN

3anmcaHbl BCe HCXOAHBIC (DOPMYJITBI, HO B OJTHOM M3 HUX JOIYIICHA ONMTNOKa
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Bce ciywan penieHus, KOTOpble HE COOTBETCTBYIOT BbIIIEYKa3aHHBIM 0
KPUTEPUSIM BBICTaBJICHUsI OLICHOK B 1, 2, 3 Gayia

Maxkcumanvroiu 6ain 3
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C momoIblo 3JEKTpUYecKOoro Harpeparens comnpotuBieHueM 200 OM HarpeBaroT
440 T moJoka. DJIeKTpoHarpeBarelb BKIIOYEH B ceTh ¢ HanpsokenneM 220 B. 3a kakoe
BpeMs MOJIOKO B cocyle Harpeerca Ha 55 °C? YaenbHyI TEIUIOEMKOCTh MOJIOKA
npuHATh paBHOM 3900 —Kibf C Cuurath, YTO BCS DOHEpPrus, BblIEIsAEMAas
HarpeBarelsieM, UAET Ha HarpeBaHue MOJIOKA.

Bo3M0KHBII BADHAHT pelIeHUs

ano: Q =cmAt
m=440r = 0,44 xr U2
¢ =3900 [Ix/(xr-°C) Q=—or
At=55°C R
U=220B CMAtR=U?z .
R =200 Om e CmAZtR _ 3900-0,44 255 200 _ 300 (c)

U 220
T—7? Otset: 390 ¢
Kpurepuu ouieHKH BHINOJTHEHUS 321aHUA bajuibl

[IpuBeneHO NONHOE TPABUIBHOE pPEIIEHWE, BKIIOYAIOIIEE CIEAYIOIINE 3
BJIEMEHTHI:

1) BepHO 3ammcaHo KpaTKOE YCJIOBUE 3aa4H;

2) 3anucaHbl ypaBHEHUs U (HOPMYJIbl, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U JOCTaTOYHO [JIsi PEIICHMs] 3aJa4dl BbIOPAHHBIM CIOCOOOM (8 OanHOM
peulenuy. 3aKOH COXPAHEeHUsl dHepeuu, Qopmyla pacuéma Koauyecmeda
MenIomul, 6blOeNAEMO20 NPOBOOHUKOM C MOKOM, ¢hopmyna pacuéma
KOIUYeCmea meniomovl, He0OX00UMO20 0/l HACPEeBaAHUS BeUeCmEa);

3) BBINOJIHEHBI HEOOXOJUMbIE MaTEMaTHUECKHUE MTPe0O0pa30BaHUs U Pacu€Thl,
NPUBOJAIINE K MPaBUIBHOMY YHCIOBOMY OTBETY, U MpPEJCTaBICH OTBET.
[Ipu sTOM JOMyCKaeTcsi pEeHIeHHE «IO0 YacTAM» (C MPOMEKYTOUHBIMU
BBIYHCIICHUSIMH )

[IpaBunpHO 3amMcaHbl HEOOXOAUMBIE (HOPMYIIbI, MPOBEIAECHBI BHIUMCICHUS, 2
Y TIOJIy4Y€H OTBET (BEPHBIN MM HEBEPHBII), HO JAOMYIIEHA OMKUOKa B 3aMUCH
KpaTKOro yciaoBHs Win nepeBoje enunuil B CH.

N
IIpencraBiieHO TpaBUIBHOE PEIICHHE TOJILKO B 00IIEM BHje, 0€3 KaKHX-
100 YUCTOBBIX PACUETOB.

NJIN
3anucaHbl ypaBHEHHS U (POPMYJbl, NPUMEHEHHE KOTOPBIX HE00XOIUMO
U JIOCTaTOYHO JUIsl peUleHHus] 3aJauyd  BBHIOpAHHBIM  CIIOCOOOM, HO
B MaTEMaTHYECKHUX MPeoOpa30BaHUSX UM BBIYUCICHUSAX JTOMYIIeHA OMHNOKa
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3anucaHbl U UCIIOJIb30BAHbBI HE BCE HCXOOHBIC q)OpMYJ'IBI, H€O6XOI[I/IMI>IC JJIA

pCUICHUA 3ada49H.
NJIn
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5. OTBeTHI

OTBeTHI K 32/IJaHUSIM 110 OLIEHKE BHINOJHEHUS 32IaHUd PA3HbIX TUIIOB
(1Mo TMHUSAM 3aJaHUI)

OkcnepuMeHTalbHOE 3a1anue (muaust 17) — tun 1

Ne paboTsl 1 2 3 4 5 6 7 8
bain 0 1 0 0 3 0 0 2
DKCIepUMEHTaIbHOE 3a7aHue (TuHus 17) — tum 2

Ne pabGoThl 1 2 3 4 9) 6 7 8
bann 0 2 0 3 1 0 0 0
KauecTBeHnHas 3anaua (munus 22)

Ne paboTsr 1 2 3 4 5 6 7 8
bamn 1 2 1 1 0 0 2 0

KauectBennas 3aaua (quHust 21 K TEKCTY)

o1
(op}
~
oo

No paboTh1 1 2 3 4

bamn 2 1 1 2 0 1 0 1

Pacuérnas 3amaua (munus 23)

Ne paGoThI 1 2 3 4 5 6 7 8
bamn 1 3 1 0 3 2 3 2
Pacuérnas 3amaua (iunaus 24)

No paboTh1 1 2 3 4 5 6 7 8
bamn 2 1 3 1 2 0 1 3
Pacuérnas 3amaua (muHus 25)

Ne paboThi 1 2 3 4 5 6 7 8
bann 3 3 1 1 2 1 1 0
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