IlepedyeHb TeOpeTHUECKHUX M MPAKTUYECKUX 32]aHUH K IK3aMeHY
no INO.06 ®du3zuka
(1 kypc, 2 cemectp 2026-2027 yu. r.)

®opma koHTpOJsi: YcTHBIN onpoc (Onpoc)
OnucartesbHas 4acTh: [10 BBIOOPY BBIMOIHUTH 2 TECOPETUUYESCKHX 3aIaHUS

Ilepeuennb 3aganuii:
3amanue Nel

OxapakTepu3yiTe OCHOBHBIC IMIIUPHUECKUE U TEOPETUUECKHUE METO/IbI HAYYHOT'O TIO3HAHUS B (PU3HKE.
[TpuBennTe MpUMEpHI HCIIOIB30BAHHUS HE MEHEE JIBYX SMIMPHUYECKHUX U IBYX TEOPETUYECKUX METOJIOB Ha
pUMEpEe U3YyUEHHs KaKOT0-JIM00 (PU3NIECKOTO SIBICHHUSL.

Onenka |Ilokasarenu oueHKH

5 I10oJ1HO ¥ KOPPEKTHO ONKUCAHO HE MEHEE IBYX dMIIMPUYECKUX U JIBYX TEOPETUYECKMX METOIOB
(c yeTKMM yKa3aHHEM UX CYUIHOCTH U OTiIn4Hii). Ha mpumepe oJHOrO (pU3NUECKOro SBICHHS
JETalIbHO YKa3aHO IPUMEHEHHUE KaXXI0r0 U3 YEThIPEX METOJ0B, BKIIIOUYasl B3aUMOCBA3b
sKcnepuMenTa 1 Teopur. CoOI0eHbl TEPMUHOJIOTHYECKAs TOYHOCTD M JIOTHKA U3JI0KEHHS.

4 [IpaBuibHO ONKCAHO Ba YMIIMPUYECKUX U JBA TEOPETUYECKUX METOMA, PACKPBITHI UX CYTh U
otnnuue. [IpuBeneH pa3BepHyThI pUMEp N3YUYEHUS OAHOTO (PU3HMUECKOTO SBICHHUSA, TE
KaXIbIH U3 YETBIPEX METOA0B KOHKPETHO ITPOUJUIIOCTPUPOBAH, OJHAKO B XapAKTCPUCTUKE
METOI0B WX IIPUMEPE UMEIOTCS HETOJIHOTA MIIM HE3HAYUTEIIbHBIE HETOUYHOCTH.

3 Ha3zpiBaHO cymMMapHO Tpu MeTO/1a IIPU HAJTMYUHU 000UX THIIOB, JaHbl UX YIIPOILIEHHbIE
XapaKTePUCTHKH 0e3 CYIIeCTBEHHBIX OLIMOOK, MPUBEIECH NPUMEP (PU3UUECKOTO SBICHUS, HO
CBSA3b METOJ0B C KOHKPETHBIMM dTallaMH €r0 U3y4YECHHs MIOKa3aHa IOBEPXHOCTHO UIIH C
HETOYHOCTSAMM, TOIYIIEHbI OTJEIbHbIE TEPMUHOJIOTUYECKHUE ITOIPEIIHOCTH.

3aganue Ne2

PaccuuTaiiTe HaNMpsHKEHHOCTH 3JIEKTPOCTATHUECKOTO TOJIS B JIFOOOW TOUKE MEXITY OOKIIaKaMH, Pa3HOCTb
MOTEHIINAJIOB U AJIEKTPOEMKOCTh C(hepruuecKoro KOHACHCAaTopa ¢ paguycaMu oOKIaIok R, =5cMu R, =
10 cMm, Hecymux 3apsansl ¢; = +2 HKi u ¢, = —1 1K cOOTBETCTBEHHO, a TaK)KE SHEPTHIO, 3aMIACEHHYIO B
T10JIe KOH/IEHCATOopa.

Onenka |Iloka3zarenu oneHKH

5 3aaHue BBINOJIHEHO B COOTBETCTBHH ¢ TpeOOBaHUSIMHU K opopmMieHHIO 3a1a4d. BepHo u
000CHOBAHO 3aMKcaHa HAIIPSKEHHOCTD € MOSCHEHUEM, IT0YeMY MEeXly OOKJIaJKaMU HoJe
3aBUCHT TOJIBKO OT 3apsja. [IpaBunbHO BBIUMCIIEHBI pa3HOCTh MOTEHIHANIOB, 3JIEKTPOEMKOCTh
Y SHEPrusl, eAMHULBI U3MEPEHUs NepeBeIeHbl BEPHO, OTBETHI JAHbI C TOYHOCTHIO 2—3
3HAYaIMX MUQp U pa3MEPHOCTIMH, BEPHBI MATEMaTHYECKHE PACUYEThl, CACTaH PUCYHOK C
yKa3aHHEM HarpaBJIeHUH MOJIs.




4 3agaHue BBINOJIHEHO B COOTBETCTBUH € TPeOOBaHUAMHU K 0pOpMIICHHIO 3a1a4. JlaH BepHOE
peleHue, Ho He MOsICHeHA He3aBHCUMOCTh HAIIPSDKEHHOCTH OT BTOPOTO 3apsijia MEXIY
oOkJankaMu, 1100 omuoKa B K03 UIMEHTE IPH pacueTe eMKOCTH WK HarpsbkeHHocTH. He
yKa3aHa €JJMHNIIA I3MEPEHHSI B OTHOM U3 OTBETOB, HET MOSICHEHUS BRIOOPA 3HAKA Pa3HOCTH
MOTEHINAJIOB.

3 3aiaHue BBINOJIHEHO B COOTBETCTBUHU € TpeOOBaHUSIMU K oopmiieHHIo 3a7a4. BepHo
HaiizieHa XoTs Obl OZIHA BEJIMYMHA U3 TPEX B IBHOM BUJIE, OCTAJIbHBIE YaCTH COZEPKAT rpyoOble
OLIMOKY, SHEPTUS paccuuTaHa yepe3 HEBEpHYIo GopMyily, TUO0 HE MPOBEIEH NEPEBO
€AMHUILl U3MEPEHUS, HO X0/ pacueTa MOHATEH. PellieHne 10BeeHO 40 YMCI0BOrO OTBETA XOTS
OBl IO OIHOMY ITYHKTY.

3amanue Ne3

Haiite onpeneneHrne paBHOMEPHOIO NPSIMOJIMHEHHOT O ABMKEeHUA. ONUIINTE XapaKTEPUCTUKH U
KMHEMaTHYeCKHe YPAaBHEHMsI IBI)KEHUS, TPEJICTaBbTE IpauecKoe MPeCTaBICHHE.

OI_ICHKa Ilokazarenu oLieHKH

5 JlaHno ueTkoe pa3BepHyTOe ornpezeseHne u ykazano oriauane PI1J[ ot mro6oro npyroro
JNBUKEHUS. Bce XapakTepucTUKH OMKUCAaHbl UCYEPIIBIBAIOIIIE, 3alTUCAaHbl KHHEMAaTUYECKHE
ypaBHEHHUS, IPUBEIEHBI TPH rpaduka. J[BukeHue Ha3BaHO YACTHBIM CIIy4aeM PaBHOMEPHOTO
JBUKEHUS BAOJb OCH.

4 [ano yetkoe pa3BepHytoe onpeaeneHue PIIJ[ u nepednciensl Bce XapaKTepUCTUKHU
JBUKEHUS. 3allMCaHbl KHHEMAaTUYECKUE YPAaBHEHUsI, HO B OTBETE AOMYUIEHBI 1-2 HETOYHOCTH,
MTOCTPOCHBI M TIOJIITMCAHBI IBa U3 TPEX IPpa(uKOB.

3 [Tpuseneno BepHoe onpenenenue PII/] u 3anucano xots 661 0JJHO ypaBHEHHUE. Y Ka3aHO
MIOCTOSIHCTBO CKOPOCTH, IIPUBEIEH TOJIBKO OAUH rpaUK U3 TPEX, WU rpa@UKu IOCTPOEHBI C
HETOYHOCTSAMHU.

3ananne Ned

Hcxons n3 ocumiiorpaMMbl K0J1eOaTenbHOTO MpoLecca, MPeACTaBICHHOT0 Ha pUCYHKE, OIPEIeTUTe
ammuntyay A, nepuon T 1 4acToTy AaHHBIX KoJeOaHU. 3aluIINTE ypaBHEHNE KOJIe0aTeIbHOTO
mpouecca.
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X,CMA

Ilokazarenu onleHKH

3aganue BHIIIOJHEHO B COOTBETCTBUH C TPEOOBAaHMSIMHU K 0(OPMIICHHUIO 3a/1a4. BepHo
OTIpeJIeJIEHBI BCE TPH MapaMeTpa ¢ YKa3aHUEM €JMHULl U3MEPEHUs], ypaBHEHHE 3alIUCAHO B
CTaH/JapTHOM BHJIE C YIETOM Ha4aJIbHOH (ha3bl MO TpaduKy, OTCYTCTBYIOT BEIYMCIUTEIIBHBIC
U rpaduyecKue OmnOKH.

3a/aHue BBINOJIHEHO B COOTBETCTBHHU € TpeOoBaHUSIMU K oopmiieHuto 3aaad. [IpaBunbHo
HaiileHbl BCe MapaMeTpbl, HO B ypaBHEHUHU yKa3aHa HadaibHas (a3a UiId BMECTO
KOCHHYCa/CHHYyCa MCII0JIb30BaHa HE COOTBETCTBYIOMas rpaduky GyHKIUS, WK AOMYIIEeHa
oJHa apr(mMeTnuecKas olrMOKa MpyU COXpPAaHEHUH BEPHOTO OOIIETO MOIX0/a.

3aaHue BBINOJIHEHO B COOTBETCTBHUHU € TpeOoBaHUIMH K oopmiieHuto 3aaad. M3 Tpex
MapaMeTpoB OMpPEIEICHBI IPABUIBLHO XOTs OBl Ba, OCTAIbHBIC HAWICHBI HEBEPHO WIIA HE
HaleHbl, ypaBHEHHE HE 3allMCaHO WUJIHM 3alMCAHO C TPyObIMU OIIMOKAaMH, HO X0 pelICHUS
OTpa)kaeT MOHMMAHUE OCHOBHBIX ONPEEICHUH.

3amanue Ne5

DKcueHTpUcHTeT opOuTHl acrepousa e = 0,8, Gompinas noixyock a = 2,5 a.e. Onpenenure nepurenuiHoe
1 aeTMiHOE PaCCTOSHUS.

Onenka |IlokasaTenu oneHKH

5 3aaHue BBINOJIHEHO B COOTBETCTBHH € TpeOOBaHUAMHU K opopmieHuo 3a1ad. [IpaBuibHo
3anucaHbl PopMyITBl CBA3eH nepurenus U adenus, 6e301HO0YHO BHITTOTHEHBI BHIYUCIICHHS,
NPpUBCACH YEeTKUU OTBET C YKa3aHueM CAUHUIl UBMCPCHUA, BOBMOXKHO UCIIOJIB30BAHUC
aNbTEPHATHUBHOTO PAIlMOHAIBHOIO CIIOCco0a.

4 3aaHue BBIMOJIHEHO B COOTBETCTBHHU C TPpeOOBaHHUSIMH K 0(hopMIIeHUIO 3a1a4. Pernienue B

1LI€JIOM BEpPHOE, HO OMKCKA B BBIYUCIICHUSAX MPU MPAaBUIBLHON (hopMyIie, HempaBUIIbHOE
OKpPYTJIEHUE WIIM HET MOJIHOTO TOSICHEeHUs, JIN0O OTBET JIaH 0€3 eNUHUI U3MEPEHHUS, IPH STOM
(bu3nueckuil cMpIC niepurenus 1 agenns NOHUMAETCsl IPABUIIBHO.
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[IpaBunbHO BeIOpaHb! (OPMYJIBI AT IepUresns 1 adenus, Ho nepenyTaHbl 3HaKH B
(dhopmynax, TuOO HallIEH TOJBKO OJIMH U3 ABYX OTBETOB, UJIM HEBEPHO MEPEBEICHBI €AMHULIBI
U3MEpEHUS, HO X0 MBICIIU B LIEJIOM COOTBETCTBYET PELIEHUIO 3aauH.

3amanne Ne6

JaiiTe onpeseneHre KOHCEpBAaTUBHBIX M HEKOHCEPBATUBHBIX CHJI, chopMyIupyiiTe KpUTEpHii ux
paznuuus (MaTeMaTHyecKuid U GU3NYEeCKUil) U MpUBEANUTE IO JBa IpHUMepa KakJI0ro BU1a CUIT U3

MEXAHUKH.

Onenka |Iloka3arenu oueHkH

5 [IpaBunbHbIE onpeneneHus: o0enx cui. MareMaTnuecKuil KpUTEPHi MpeICTaBIIeH Yepe3
POTOP WM LUPKYIALMIO, GU3NUECKUN TPEACTABICH Yepe3 COXPaHEHNE U HECOXPaHEHHE
SHEPIHH, YKa3aHO I10 JBAa KOPPEKTHBIX U PA3IMYHBIX PUMEpa Ul KaXkA0ro BUAA.

4 Omnpenenenus, B OCHOBHOM, JJaHbI BEPHO, OTHAKO JOIYIIEHbI OTAEIbHBIE MEIKUE
HETOYHOCTU. MaTtemaTuyeckuil 1 pU3n4ecKuii Kpurepuu chopMyIUpOBaHbI IPABUIIBHO, HO
MIPEJCTABICHBI HE B TIOJHOM 00bEME - OTCYTCTBYET OJIHA U3 HKBUBAJIEHTHBIX (DOPMYITUPOBOK.
[IpuBeneHs! npuMepsl, HO OJIMH U3 HUX JMO0 HE COBCEM KOPPEKTEH, MO0 AyOnupyeT Apyroil.

3 OmnpeneneHus AaHbl, HO OJTHO U3 HUX COJEPIKUT CYIIECTBEHHYIO OIIMOKY. MaTemMaTnyeckui
KpUTEpUN OTCYTCTBYET WM CHOPMYITHPOBAH HEBEPHO, (PU3MUECKUI KPUTEPUN HE CBSA3aH C
SHepruei Ui omuboYeH, U3 YeThIpeX TpeOyeMbIX IPUMEPOB MPUBEAECHBI MEHEE TPEX, JTU00
JIBa U3 HUX OIIMOOYHBI.

3aganue Ne7

IIpu anbda-pacnage 226

88 86
Ra — ,33Rn+«

MacChl TIOKOS: mp,=226.025403 a.e.M.; my,

=222.017574 a.e.m.; m,;=4.002603a.e.m. Haiinure sHepruto, BbIACISAIONIYIOCS IPU pacnaje OJIHOTO sapa

(8 MaB). 1

a.e.M.=931.5 MaB/c’.

OreHka

Tlokazarenu olleHKHA

5

3aaHue BBIMOJHEHO B COOTBETCTBHH € TpeOoBaHMsIMH K oopmiieHuto 3aaad. [IpaBunbHo
3anucana ¢popmyna aedekra Macc, aOCOIIOTHO TOYHO BHITIOJIHEHBI apU(METUUECKHE
BBIUKCJICHHUSI, JaH OTBET B M3B ¢ TouHOCThIO 2—3 3HaYammx HUQpel, ohopMiIcHIEe
aKKypaTHOE M JIOTUYHOE.

3aIlaHI/Ie BBITIOJTHCHO B COOTBCTCTBHHU C TpC6OBaHI/I${MI/I K O(I)OpMJ'IeHI/IIO 3aJga4. XOI[ pemicHud
BepHBII\/’I, HO JommymcHa OJHa BEIYHUCIUTCIIbHAA OIIOKa WA HE OKpYTJICH OO HY)KHOﬁ
pa3MEPHOCTH OTBCT, 0o OTCYTCTBYCT IIOSACHCHUEC CAUHUI] USMCPCHU.

3amanre BHIMOJIHEHO B COOTBETCTBHH C TpeOOBaHUSAMU K oopmiieHH o 3a1ad. Mcnonb3oBaHa
(hopMyIa SHEpTUM CBS3U/pacmaia, y4TeHbl MacChl sifiep, HO JOIMYIIEHbI IBEe-TPU
BBIYHMCIIUTEILHBIE OIMMOKH, UIH HEMPABUIIHHO MEepPEBEICHHI a.€.M. B MaB, niu oTBeT gan 6e3
EJIMHHII.
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3amanue Ne8

3aKkoH COXpaHCHUA UMITYJIbCa JJI 3aMKHyTOI\/'I CHCTEMBI TeJI. YKaKNATE yCi10BUsA €ro IpUMCHUMOCTH.
HpI/IBe,[[I/ITC MpUMEP CUCTEMBI, ITAC UMITYJILC COXPAHACTCA HC MOJIHOCTBIO, U O6’b}ICHI/ITC, 9TO MPOUCXOAUT
C UMITYJILCOM B 9TOM CJIiy4dac.

OreHka

Tlokazarenu olleHKHA

5

OTBeT NOJHOCTHIO MPABUWIIBHBINA U JIOTHYECKU BhIBEPEH. YeTKO C(OpMyYIMPOBAH 3aKOH JUIs
3aMKHYTOH CHCTEMBI, YKa3aHbl BCE YCIOBUS MPUMEHUMOCTH. [IpuBeieH KOPPEKTHBIN npuMep
HE3aMKHYTOM CUCTEMBI, IPABUIBHO 00BICHEHA CBA3b C BHEIIHUMHU cuitaMu. Her
(haKTUYECKUX U JJOTUUYECKHX OLINOOK.

OTBeT B 11€710M BEPEH, HO AOIYIIEHA OJJHA CYLIECTBEHHAss HETOUHOCTb MJIM HEMIOJIHOTA.
[Ipumep HE3aMKHYTOM CHCTEMBI IPUBEAECH BEPHBIN, HO 00BSCHEHUE CBSI3U C BHEIIHUMU
CUJIaMU IaHO HE IIOJIHOCTBIO.

OTBeT conepKuT rpyobie OMMOKN WIH CYIIECTBEHHBIE MTpobesnbl. [Ipumep oTCyTCTBYET WiH
HE COOTBETCTBYET yClIOBHIO. JINOO nepenyTanbl yCcaoBUs COXpaHeHUs umiynbca. OTBeT
JEMOHCTPHUPYET HEMTOHUMAHHE KIIFOUEBbIX MOHSITHH.

3amanue Ne9

ChopmynupyiiTe U KpaTKO MOSICHUTE (PU3UUECKUIN CMBICT TpeX (PyHIaMEHTaIbHBIX 3aKOHOB
TEpMOJAUHAMUKHU. JIJIs KaXK10r0 3aKOHA NPUBEAUTE OJJMH PUMEDP U3 IPAKTUKH.

Onenka |Iloka3arenu oueHkH

5 Jlanbl TOuHBIE (HOPMYITHPOBKHU BCEX TPEX 3aKOHOB, PACKPHIT (PU3UUECKHUI CMBICI KaXa0Tr0
3aKoHa 0e3 olMOOoK, MPUBeIeHbl KOPPEKTHBIE U pa3HOOOPA3HbIe IPUMEPHI U3 MTPAKTUKH,
MIpUYEM IPUMEPHI IBHO WILTIOCTPUPYIOT COOTBETCTBYIOLIM 3aKOH. OTBET JIOTMYEH,
MocJe10BaTeseH, HeT JIMIIHEeH HHpOpMaLun.

4 [IpucyTCTBYIOT BCE TP 3aKOHA, CMBICI U IPUMEPHI - OTHAKO TOMYIICHBI 1-2 HETOYHOCTH,
a10o mpUMep Ui OJTHOTO 3aKOHA HE MPUBE/IEH, HO B OCTaJIbHOM OTBET BEPEH.

3 Yka3aHbl TOJIBKO /1B 3aKOHA U3 TPEX, JIMOO ISl IBYX 3aKOHOB HET MPUMEPOB, JTUO0
(bu3nvecKkuil CMBICI OJMEHEH MepeckazoM (HOPMYITUPOBKU MU COAEPIKUT IPyOble OINOKH.

3aganue Nel0

v 0 o v -~
Ha naknonHoi# rutockoctu ¢ yriaom 30° HaxoauTcst Opycok Maccoi m, Ha KOTOPbIi BO3JeicTByeT
TOPU30HTAJIbHAS CHJIA, paBHAs [TOJIOBUHE CUJIBI TSXKECTH, MPHKUMAIOIasi OpyCOK K IOBEPXHOCTH
1ockocTu. C KaKUM YCKOpEHHEM OyeT ABUraThes Opycok npu ko3¢ duimente Tpenus, paBHoM 0,0657?

Ornenka

ITokazarenu oLiIeHKH
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3aaHue BBINOJIHEHO B COOTBETCTBUHM ¢ TPEOOBaHUSIMU K 0opopMIIeHHIO 3a1a4. BepHo
BBITNOJIHEHBI BCE YEPTEKU C KOPPEKTHBIM 0003HAYEHUEM CUJI U YTJIOB, IPaBUIIBHO
COCTaBJIEHBl ypaBHEHUS JUHAMUKH B MPOEKLHUAX HA OCH, 0€301IMO0UHO BbIBEIEHBI (hopMyia
YCKOPEHHUS, TIOJy4YEH BEPHBIN YHCIOBOM OTBET C YYETOM HANPABIICHUS YCKOPEHUS, PEILICHHE
o(opMIIeHO aKKypaTHO, JIOTHUECKU CTPOHHO.

3a/1aHuE BBIOJIHEHO B COOTBETCTBUHU € TPEOOBaHUSIMU K 0()OPMIICHUIO 3a/1au.
[IpuHIMNIHATBHO BEPHOE PELICHHUE, HO JIOMYIIEHBI 0JIHAa-BE HErpyOble OMMOKH WIH
OTCYTCTBYET OJIUH U3 0053aTEIbHBIX 3JIEMEHTOB, OJIHAKO UTOrOBbIE (POPMYJIbI U YUCIIOBOU
OTBET OJIM3KHU K MPaBUIIbHBIM.

3a/1aHue BBINOJIHEHO B COOTBETCTBUHU € TpeOOBaHUSIMU K 0(hopMIIEHUIO 3a7a4. B pemenun
YUTEHBI BCE CHJIbI, COCTABJICHO YPaBHEHHE JBM)KEHUS, HO JIOMYIIEHBI CYIIECTBEHHbBIE OLINOKU
B IIPOEKLIUAX, MU KO3PPHUIIMEHT TPEHUS [10ICTABIIEH HEBEPHO, UM HEBEPHO ONPEIEICHO
HaIIPaBJIEHUE YCKOPEHMS, YTO IIPUBEIIO K HEBEPHOMY OTBETY.

3aganune Nell

JIBa Tena IBMXKYTCA 10 B3aMMHO MEPIEHIUKYIISIPHBIM MEPECEKAIOUUMCS MPSMBIM 10 TI1aJKON
MOBEPXHOCTHU cToa. Moayins umityibca nepsoro tena 0,8 kr * m/c, Broporo — 0,6 kr - M/c. KakoB Moyiib
MMITyJIbCA CUCTEMBI ATHX TeJl ocJe X abCOoNMOTHO Heynpyroro yaapa? OTBET naiTe B KT M/C.

Ornenka

Ilokazarenu oLiIeHKH

5

3a/iaHue BBINOJIHEHO B COOTBETCTBHUHU € TpeOoBaHUAMU K odopmiieHuto 3aaad. [IpaBuibHo
3aMMCaHbl 3aKOHBI COXPAHEHHUS UMITYJIbCA, BBIIIOJIHEHBI AKKYPAaTHbIE BHIYMCIEHUS C
MIEPEBOJIOM €IUHUIL, ITOJIy4EeH BEPHBIA YHCIEHHBIA OTBET. X0/ PELLIEHUS JIOTUYEH, BCE
MIPOMEKYTOUHBIE JEHCTBUS 0OOCHOBAHHBI.

3a/iaHue BBIIOJIHEHO B COOTBETCTBUHU € TpeOOBaHUSIMU K 0(hopMIIeHUIO 3a7a4. B pemenuun
MIPUCYTCTBYET BepHas pu3ndeckas uaes U IpaBUIbHbBIE pacueTHbIe (DOPMYIIbI, HO AOMYIIEeHA
oJlHa OIINOKA, HO JalbHENIIINE BEIYUCICHUS BBIIOJIHEHEI 0e3 omnoOoK. JInbo ecth ogHa
apudmernueckas omuoKa, He UCKaXKaromas GU3NIECKOro 000CHOBAHUSI.

3a/iaHue BBINOJIHEHO B COOTBETCTBUHU € TpeOOBaHUSIMU K 0(hopMIIEHUIO 3a7a4. B pemenun
HUMEIOTCSI CYIIECTBEHHbIE OIIMOKH, HO COXpaHEeHa MpaBUiIbHAsA (PU3NYECKas CXeMa XOTs Obl
0JIHOTro U3 3TanoB. OTBET MOXKET OTINYATHCA OT BEpHOro Oosiee ueM B 1,52 pasa, HO X0

pEILIEHNUs YaCTUYHO BEPEH U MTOKA3bIBAET [IOHUMAHUE 3aKOHOB COXPaHEHMSL.

3aganne Nel2

Onuure (a3zoBblil Iepexo BTOPOro pojaa. Yem oH NPUHIUIHMAIBHO OTJIMYAETCS OT (a30BOro nepexosa
nepsoro poja? IlpuBenure nBa npumepa u3 Gu3nku (He 003aTEIBHO U3 MOJIEKYJISIPHON (DU3UKH).

OreHka

Tlokazarenu olleHKHA

5

OTBeT conepKuT ueTkoe onpenenenue (hasoporo nepexona Il poga, mpuHIMIHATBEHOE
otiuure oT | poia ykazaHO MUHHMYM IO TPEM ITyHKTaM, IIPUBECHBI JBa KOPPEKTHBIX
(bu3nuecKux mpuMepa U3 pa3HbIx obaacTeid, Bce GopMyIUPOBKU (PU3NIECKU CTporue u 6e3
OIIINOOK.
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4 OTBeT B 11eJIOM BEPEH, HO JIOMYIIEHA OJJHA HETOYHOCTD, JINOO OTCYTCTBYET OJIHO U3
KJIFOUEBBIX CBOICTB, 100 HE MOAUYEPKHYTO Pa3Indie B CHMMETPHH.

3 OtBer IMMOBCPXHOCTCH: JAHO TOJIBKO OIIPCACIICHUC IIEpCXoaa II poJa KaK «Imepexoaa 0e3
TCIIJIOTHI», OTIINYUC OT I poaa CBCACHO JIMIIb K OJHOMY IIPHU3HAKY, IIPUMCPbI HEBEPHBI TN
OTCYTCTBYIOT, €CTh CYIICCTBCHHBIC (I)I/I3I/I‘-ICCKI/I€ OIIIMOKH.

3amanue Nel3

B kanopumertp, congepxanuii 500 r Boas! npu remnepatype 20 C, OpocatoT Kycok Jipaa maccoit 100 r
npu Temnepatype —10 C. TelI0eMKOCTBIO KaIOpHMETpa IpeHeOpetb. Y iebHas TeII0EMKOCT BOIBI
4200 Ix/(kr[1°C), npaa 2100 JIx/(xr[1°C), yaenbHas TEIUIOTa IUIaBJICHUS TbAa 3,3x10° JIK/KT.
3anuiuTe ypaBHEHHE TEIJIOBOTrO OajaHca JIj1sl Mpolecca YCTAaHOBJIEHUS! TEIJIOBOIO PAaBHOBECHS.
Omnpenenure, BECh JIM JI€J PACTAET WIN B KAJIOPUMETPE OCTAHETCS CMECH Jibja ¢ Boaon? OTBeT
000CHYHTE pacyeToM.

Onenka |Ilokaszarenu oneHKH

5 3aaHue BBINOJIHEHO B COOTBETCTBUHM € TPEOOBaHUSIMHU K opopmieHHIo 3a1ad. [lonHocTbio
BEPHO 3allMCaHO YpaBHEHUE TEMJIOBOI0 OajlaHCa ¢ yYETOM BCEX TEIUIOBBIX IMPOLIECCOB,
BBINOJIHEHBI 0€30IIMO0YHbIE YUCIECHHBIE pacueThl TEIJIOTHI, IPAaBUIIBHO CAETaH BBIBOJ O TOM,
pacTaeT Jiu Bech Jie]] ¢ 000CHOBaHMEM. PellieHne Toruuecky 3aBepIieHo U He COJEPKUT
IIPOITYCKOB.

4 3a/iaHue BBIIOJIHEHO B COOTBETCTBHUHU € TPEOOBaHUSIMU K 0(hOpPMIICHUIO 3a7a4. Y paBHEHUE
TEIIOBOTO OajaHca COCTaBIEHO BEPHO, PACUYETHI BBHIIIOJIHEHBI C HECYILIECTBEHHOM OIMOKOH,
HO 0611135[ JIOTUKAa CpaBHCHHA TCIJIOTBI COXpaHCHA, U BBIBOJ O COCTOAHHUH CUCTEMBI CACTIaH
MIPABUIIBHO JINOO MOYTH MPABUIIBHO, XOTSI 0OOCHOBAHUE HE MOJIHOCTHIO CTPOTOE.

3 3aaHKe BBIIIOJHEHO B COOTBETCTBUHU € TPEOOBaHUAMHU K ODOPMIIEHHUIO 3a7adu. Y paBHEHUE
TEIJIOBOTO OanaHca COACPIKUT IpyOble OIIMOKH, OTHAKO MPUCYTCTBYET MOMbITKA 3aIIUCH
TEIUIOBOro OanaHca v pacueTa. BbIBOJ 0 TOM, pacTaeT Ju BECh JIe, MOKET ObITh HEBEPHBIM
WM OTCYTCTBOBaTh, HO OCHOBHAs U1 CPABHEHMSI OTAAHHOMN U MTOJIyYEHHOH TETIJIOThI
IIPOCIICKHUBAETCSI.

3aganue Neld

Chopmynupyiite 3akon Oma 11 oyIHOM nenu. 3anuuure ero Gopmyiy. Packpoiite pusndeckuii cMbIca
OJIC ¥ BHyTPEHHET0 CONPOTHUBIICHHSI. Y KQKUTE, YeM OTJIMYACTCS MTOJIHAS LIETb OT YYacTKa IeTH.

OI_ICHKa ITokazarenu oLiIeHKH

5 Bepno chopmynupoBan 3akon Oma 117151 TOJTHOM TIEMH, 3alliCcaHa BepHasi popMyiia, TaHO
TouHoe usuueckoe ToakoBanue IJ[C 1 BHYTPEHHETO COMPOTHUBIICHHUS, a TAK)KE YETKO U
apTyYMEHTHPOBAHHO OOBSICHEHO PA3IMUNe MEKIY IMOJTHOM IETbI0 U yYaCTKOM IICTIH,
WCIOJIb30BaHHA KOPPEKTHAs (pU3HUECKas TEPMUHOJIOTHSL.

4 [IpaBunibHO chopMyTUPOBaH 3aKOH, 3amucana GopMyia, packpbIT puzndeckuii cmbica I/C u
BHYTPEHHETO COIPOTUBIICHUS B IIEJIOM BEPHO, HO JIOMYIIEHBI HErpyOble HETOUHOCTH, a
OTJINYHME TIOJIHOM IIENHU OT y4acTKa 0OBICHEHO 0e3 rpyOhIX OmMMOOK, HO MEHEE JIETATBHO.
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Bocnpoussenena ocHoBHas Gpopmyia, naHo npudnusurensHoe nonnmanue J/1C, Ho He
PacKphIT GU3NYECKUN CMBICT BHYTPEHHETO CONPOTUBIICHUS WIH 00bSICHEHUE OLIMO0YHO, a
TAK)K€ HE YETKO JJaHO OTJINYME MOJHOM LIENH OT y4acTKa.

3amanue Nels

3anuimTe u HpOKOMMCHTprﬁTC (popMyny CBA3U HAPSAKCHHOCTH U PA3HOCTU NMOTCHIUAJIOB AJIA
OOHOPOJHOTIO ITOJIA. HOS[CHI/ITG, 4TO IPOUCXOJUT C STUMHU BCIIMUMHAMU IPHU BBCACHUHN JUDJICKTPHKA.

OreHka

Tloka3zarenu olleHKHA

5

Bepno 3anmcana ¢popmyia CBA3M HaNpPsHKEHHOCTH M Pa3HOCTH MOTEHIIUATIOB, O0OBSICHIET
(u3nueckuil CMbICI, KOPPEKTHO yKa3bIBaeT ycioBUe IpuMeHeHus. [lpu BBeneHun
IU3JIEKTpUKa NoApoOHO pa3dupaer aBa ciydast. OTBeT JioruueH, 0e3 ommooxk, ¢
HCIIOJIb30BAaHUEM MPABUIIbHBIX 0003HAYEHUN U €AMHULl U3MEPEHUSI.

3anucana ocHOBHas (OpMyJia CBS3H, HO IOMyCKaeT HerpyOblie nmorpemHocTy. [Ipu BBegeHnN
JURJICKTPUKA TIPABIIILHO YKa3bIBACT HA YMEHBIIICHHE HANIPSHKCHHOCTH U Pa3HOCTH
MOTEHIINAJIOB, HO HE pa3dupaeT 0ba pexrma paboThl UCTOYHUKA, JINOO HE OOBSICHIET
MIPUYMHY Yepe3 MOJISPU3AIHIO, OJJHAKO B OCHOBHOM JICMOHCTPUPYET MOHUMaHue 3 dekTa.

3amnmcaHa (bopMlea CBA3U, HO HC IPOKOMMCHTHUPOBAH €€ CMbICJI WU ITIYTACT MOHATUA
HAMNps>KCHHOCTHU M IMMOTCHIMAJIA. HpI/I BBCACHHU AUDBJICKTPUKA JIUIIb YIIOMHUHACT 06[1166
HU3MCHCHHUC, HO HC YKA3bIBACT KO3(I)(1)I/II_II/ICHT IpONOPUHUOHATIBHOCTHU, HC PA3JIM4aCT ClIydau C
HCTOYHUKOM H 0€3 HETro, HE 00BACHAECT MEeXaHU3M sABIcHUA. OTBET COACPIKUT CYIICCTBCHHEBIC
OIIIMOKHY HIIH KpaﬁHC KpaToOK, ACMOHCTPHUPYA JIUIIb MOBEPXHOCTHOC 3HAHUC BOIIPOCA.

3amanue Nel6

[TapannenbHbli My40K MOHOXpOMaTH4eCKoro cBeta (4A=600 HM) nmagaeT HOpMaIbHO Ha AUPPAKIIHOHHYIO
pelieTKy ¢ nepuoioM d=2 MxM. Onpenenutb MakCUMaIbHbIA TOPAIOK TU(PAKIUOHHOTO CIEKTpa,
KOTOPBI MOKHO HabmoaaTh. PaccunTars yroi, moj KOTOPHIM BUJEH MAKCUMYM BTOPOTO TOPSIKA.
O1eHUTD pa3pernaroyo COCOOHOCTh PEIIETKH, €CIU €€ mHpruHa L=2 cM.

OreHka

Tlokazarenu olleHKHA

5

3aaHue BBINOJIHEHO B COOTBETCTBUHM ¢ TpEOOBaHUSIMU K opopMIIeHHIO 3a1a4. BepHo
3aMMCcaHo YCJIOBHE INIABHBIX MAaKCUMYMOB U (popMyJia paspelaronieil CHoCOOHOCTH.
Brinonnensl nepeBosl BCeX eAuHUL u3MepeHus. [1oaydeHs! BepHble YUCICHHBIE 3HAYCHUS
Bcex TpeOyeMbIx napaMeTpoB. [IpuBeneHbl HEOOXOIMMBbIE MOSICHEHHSI X0/1a PELLIEHUS, OTBETHI
YETKO BBIJICIICHBI.

3aaHue BBIIOJIHEHO B COOTBETCTBHUHU € TpeOOBaHUSIMU K o(opMIIeHHIO 3a7a4. Pernienue B
LIEJIOM BEpHOE, HO HE TIepEeBE/ICHBI BCE €IMHUIIBI U3MEPEHHS WK JOMYIIeHa OlIOKa B
pacueTe yria, Win He yKa3aHo, ISl KAKOTO UMEHHO MOPsAIKa paCCUMTAaHa pa3pellaroniast
cnocoOHOCTh. OCTallbHbIE 3TAIbl PELICHUS BBIIOJIHEHB! 0€3 MPUHIUIHAIBHBIX OIIHOOK.
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3 3aaHue BBIIOJHEHO B COOTBETCTBHHU € TpeOOBaHUAMHU K opopmMiieHuto 3aau. B pemenun
MIPUCYTCTBYET Ipy0ast omubKa nin 18a U 0osiee HEAOUYETA U3 YUCIIAa IEPEUUCIEHHBIX I «4».
OTBeThI HE BCE BEPHBI, HO XOJ1 PacCyXkIECHUI B OCHOBHOM INpaBUJIbHBIN. Pemienne noBeaeHo
JI0 KOHIIA, IYCTh U C OIINOKaMHU.

3amanue Nel7

Moub renusi, paciupssich B mpouecce 1-2 (cM. pUCYHOK), T€ €ro JaBJIeHHUE P MEHSETCS MPSIMO
IPONOPLHMOHATILHO 00beMy V , coBepiiaeT padboty A . M3 cocTosHus 2 renuii pacumpsieTcs B mpolecce
2-3, B KOTOpoM ero termnoeMkocTs C ocraercs nocrosiHHoi u paBHoi C = R /2 (R — razosas
nocrostHHas ). Kakyro paboty A23 coBepuut reiuii B mporecce 2—3, ey ero TeMIeparypa B COCTOSIHUU
3 paBHa TeMIepaType B COCTOSIHUU 17

P

A4

vV

Onenka |Ilokasarenu oueHKH

5 3aaHKe BBINOJIHEHO B COOTBETCTBHHM € TpEOOBaHUSIMHU K opopmMieHHIo 3a1a4. [IpaBuibHO
OTIpeJIeNIeH XapaKTep Mpolecca Ha KaKJ0M yJacTke, GU3n4ecku 000CHOBAHA CBS3b MEXTY
napaMeTpamMu COCTOSHUSA, KOPPEKTHO NPUMEHEHO YCIOBUE MIOCTOSHHOM TEIJIOEMKOCTU U
paBeHCTBA TEMIIEPATYP, MOJIyYeH BEpHBIN OTBET I pabOTHI HA BTOPOM 3Talle.

4 3aaHue BBIMOJHEHO B COOTBETCTBHHU € TpeOOBaHUAMU K odopmiieHuto 3aaad. Bo BTopoii
3a/1a4ye NMpaBUIIbHO PACIIO3HAHBI ITPOLIECCH U HAlIeHa TEMIIEPATypa B IPOMEKYTOUHOM
COCTOSTHUM, OJIHAKO MPH pacuere padoThl HA BTOPOM y4YacTKe JAOMYIIeHa OUInOKa, X0Ts
CTPYKTypa OTBETa U pa3MEPHOCTb BEPHBI.
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3 3aaHue BBINOJIHEHO B COOTBETCTBHHU € TpeOOBaHUAMHU K opopmieHHIo 3a1a4d. Bo Bropoii
3aJayde ujes pellieHus B 1IeJIOM IIOHATHA, HO HEBEPHO OIPENIENIeH NPOoLecC Ha IEPBOM
y4dacTke, 1100 HEeNPaBUIbHO UCTOJIKOBAHA OCTOSHHAS TEIUIOEMKOCTh, THOO YCIIOBHUE
paBeHCTBa TeMIIEpaTyp HE UCIIOJIb30BAHO - B PE3YyJIbTATE MOIYUYEH HEBEPHBIN UITN
OTCYTCTBYIOIIUI OTBET.

3amanue Nel8

[IpencraBbTe CpaBHUTEIBHBIN aHAIN3 MPUHITUIIOB JEHCTBUS M BOJbTAMIEPHBIX XapakTepucTuk (BAX)
BAKyYMHOTO JIMOJA W Ta30pa3psIHOTO AUOJ (THPATPOH).

Onenka |Ilokaszarenu oneHKH

5 [ToTHOCTBIO BEPHO U CAMOCTOSITENILHO OOBSICHEHBI 00a MPUHIIMIIA: TEPMOAIIEKTPOHHAS
AMHCCHUS B BAaKyyMe U yJapHasi HOHU3AIHs ra3a ¢ 00pa3oBaHUEM IUIa3Mbl B THPATPOHE,
yKa3aHa pelaromias posb AaBiaeHus rasa. [IpaBuiabHo n3o0paxensl uian onucaisl BAX
o0oux mpuOopoB.

4 OOBbsicHeHbI 002 IPUHIMIA, HO HE yKa3aHa pojib OCTATOYHOIO T'a3a B BAKYYMHOM JHOJE WIN
HEBEPHO Ha3BaH MEXAHU3M NoAAepxkaHus pa3psaga. BAX onucaHbl BEpHO B LIEJIOM, HO HE
MO0Ka3aHo pazianyue B popMe KpHUBbIX.

3 [IpuHumn ogHoro U3 NpuOOPOB HE PACKPHIT WIIH O0BSACHEH C rpyOoi ommnoOKoi, 1100
cMmeransl Gpusndeckue npoueccsl. [locrpoena unmn onucana BAX tonpko ogHoro npudopa,
au00 y TUpATpOHA MMOKa3aH PEKUM HACKHIIIECHHS, KaK y BAKYYMHOTO JTHO/IA.

3amanue Nel9

AMIUIUTY/a CUJIBI TOKA MPU CBOOOAHBIX KojeOaHusAX B kojedareabHoM KoHType 100 MA. KakoBa
aMIUTUTY/a HaNpsDKeHUs. Ha KOHAEGHCATOpe Koyie0aTeabHOro KOHTYpa, €ClIi eMKOCTh 3TOT0 KOH/IEHCaTopa
1 Mx®, a UHAYKTUBHOCTH KaTyKu | ['H? AKTUBHBIM CONPOTHUBIIEHUEM IPEHEOPEYD.

Onenka |Ilokaszarenu oneHKH

5 3aaHKe BBINOJIHEHO B COOTBETCTBUHM € TpeOOBaHUSAMHU K opopmieHuo 3a1ad. [IpaBuibHo
3anucana ¢popmMysa ToMcoHa, U3 HEE BbIpayKEHA aMIUTUTY/1a HANPSYKEHUS, BHIITOJIHEHBI
BBIYUCIICHUS], JaH YETKUI OTBET ¢ eAMHUIEeH n3MepeHus. OTCyTCTBYIOT OIIMOKH B (hopMyJax,
pacuerax v pa3MEpHOCTSX.

4 3aaHue BBIMOJIHEHO B COOTBETCTBHUHU C TPeOOBAaHHUSIMH K 0(DOPMIICHUIO 3a71a4. 3aMucaH 3aKOH
COXPAHCHHUS YHEPTUHU B KOHTYPE U PABEHCTBO YHEPTHiA, HO HEIIPABWIIBHO TIEPEBEICHBI
€MHUIIBI U3MEPEHHUS, WIH JIOMYyIIeHa apuMeTHIecKas OmuOKa, WK HE TOTHOCTHIO
000CHOBAH MEPEX0JT OT IHEPTUH K aMIUTATYyAaM. [Ipr 3TOM OKOHYATEIBHBIN OTBET YHCICHHO
OJIM30K K BEPHOMY.

3 3aJaHKe BBINOJHEHO B COOTBETCTBHHU € TpeOOBaHUAMHU K opopMiIeHHUIO 3a1ad. Mcnonp3oBaH
3aKOH COXPaHEHUs SHEPTruH B K0jeOaTeIbHOM KOHTYpE, HO HEPAaBUIbHO 3aMCaHO
COOTHOILIEHUE MEXKIY aMIUIUTYAaMHU, WIH MPOIYIIEHbI TPpeoOpa3oBaHusl €AUHUL] U3MEPEHUS,
WIA OTCYTCTBYET YHCIIOBOM OTBET, UJIM OTBET NPUBEJICH 0€3 YKa3aHus eIMHHI] U3MEPEHUSI.
[Ipu 3TOM X0/ pelieHus: HOHATEH U OCHOBHbIE (PM3UYECKUE 3aKOHBI YKa3aHBbI.
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3amanue Ne2(

OnuimTe MeXaHU3Mbl TeHEpalMKi CBOOOIHBIX HOCHTEIICH 3aps/ia B BAKYYME M MOJTYNPOBOJHUKAX.

Onenka |Ilokaszarenu oneHKH

5 [ToTHOCTBIO PaCKPBITHI OCHOBHBIE MEXaHU3MbI T€HEPAIIUU CBOOOIHBIX HOCUTEJIECH U B
BaKyyMe H IOJTyIIPOBOJIHUKAX, OIMCaHa POJIb PaOOTHI BBIX0/1a, 3aIIPEIICHHOM 30HBI,
TYHHEITUPOBAHUs, OTBET JIOTHUYEH, TPAMOTEH, 0e3 (PaKTHUECKUX ¥ TEPMUHOIOTHIECKHIX
OIIINOOK.

4 HazBaHpl HEe MeHEe TPEX MCXAaHU3MOB JId BaAKyyMa U ABYX-TPEX JIA MOJYIIPOBOAHUKA, CYTh
KaXXJ0ro McxaHuisma rnepeaadna BEPHO, HO HE YIIOMAHYTaA POJIb SJICKTPUYCCKOT'O IMOJIA ITPU
ABTOOMHUCCHUHU UJIK OTCYTCTBYCT OJUH U3 BTOPOCTCIICHHBIX MCXaHHU3MOB.

3 PaccMmoTpeH TOBKO OMH MYHKT U3 JBYX WM BTOPOW KpalHE MOBEPXHOCTHO, EPEUNCIICHBI
1-2 mexaHu3ma reHepanuu 6e3 00bsicHeHHs (PU3NYECKOM IPUUNHBI, HE YIIOMsIHyTa paboTa
BBIX0/1a JUIS BAKyyMa WJIM 3allpellieHHast 30Ha JUIs MOIYIIPOBOAHHKA, TOMYLIEHBI IpyOble
TEPMUHOJIOTHYECKUE OIINOKH.

3aganune Ne21l

Tonkas cobuparoas nuH3a umeer GpokycHoe pacctosiuue 10cm. [IpenmeT BbICOTON 2¢M pacHoIOkKeH

MEPIEeHIUKYIISIPHO TIaBHOW ONTUYECKOM OCU Ha paccTOsHUU 15¢M OT IMH3bL. BeinonHuTte noctpoexue

n300pakeHus npeaMeTa B iuH3e. OXapakrepusynTe noyryueHHoe u3oopaxenue. Paccuuraiite
aCCTOSIHUE OT JIMH3BI 710 n300paxenus. HaliquTe muHeiiHOe yBeIMYeHHEe U BBICOTY H300payKeHUs!.

Onenka |Ilokaszarenu oneHKH

5 3aaHue BBINOJIHEHO B COOTBETCTBUHM ¢ TPEOOBaHUSIMHU K 0opopMIIeHHIO 3a1a4. BepHo
BBITNIOJIHEHO IOCTPOEHUE N300pakeHUs ¢ yKazaHueM (OKYCOB U XOJ0M HE MEHEE JBYX
CTaHJApPTHBIX Jy4el. M300paxeHne oxapakTepru30BaHO MOJIHO U 0e3 OIMOO0K, MPaBUIbHO
paccuuTaHbl BCE MapaMeTphl.

4 3aaHue BBINOJIHEHO B COOTBETCTBHHU € TpeOoBaHHsIMH K odopmieHuto 3anad. [loctpoenue
BBITIOJIHEHO, HO €CTh HE3HAYUTEIIbHBIE HETOYHOCTH (Hanmpumep, HeOOIbIIOe HApyIIICHUE
Maciitada Wi He MOANUCcaHbl (POKYCHI); XapaKTepUCTUKA U300paKeHHsI BEpHA, HO YIYIIEHO
OJIHO CBOMCTBO, BCE TPH PACUETHBIC BEJIMUMHBI TIOTYYCHBI TPABUIILHO, HO 0€3 TTOSICHEHN).

3 38.IlaHI/Ie BBITIOJTHCHO B COOTBCTCTBHHU C TpC6OBaHI/I5{MI/I K O(bOpMJ'IeHI/IIO 3aga4. HOCTpO@HI/Ie
CXEMAaTUYHO, JIYUHU HE MOAITNCAHBI UJIM UCII0JIb30BAH TOJBKO OJUH JIYy4Y; XapaKTCPpUCTUKA
I/1306pa)KCHI/IH COACPKHUT OJHY pr6y10 OIJ_II/I6Ky, B pacucTax BEpHO HaﬁneHa TOJIBKO OaHa U3
BCJIIMYHMH, OCTAJIbHBIC BBIYUCJICHBI HEBEPHO.

3aganue No22

N300pa3ute MaTeMaTHUECKH MasgTHUK, 3alIUIINTE (POPMYITy /Ul pacuera nepruoja KoieOaHui MasiTHUKA
Y OIUILNTE OT YET0 OH 3aBUCHT.

OI_ICHKa ITokazarenu oLiIeHKH
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5 BepHo n3o0paxeH MaTeMaTHUEeCKUN MasiTHUK C YKa3aHUEM TOYKH 0J[BecCa, HUTb, IPY3,
TIOJIOKEHHUE PAaBHOBECHS, BEPHO 3amucaHa (popMyiia sl Ieproia MasiTHAKA C TIOSICHEHUEM
CHMBOJIOB, YKa3aHbI Bce (haKTOpbl 3aBUCMOCTH U HE3aBUCUMOCTH, IIPUBEIEHO 00OCHOBAHNE
IpaHull IPUMEHUMOCTH (POPMYJIbI, JIOTHKA OTBETA MOJIHASI U Oe301nO0YHasl.

4 N300pakeHne MasiTHUKA BBITIOJIHEHO 0€3 yKa3aHHUs MOJI0XKEHUs paBHOBeCHs, popMyIia
3anycaHa BEpHO, HO JOIYIEHa OJIHA OLIMOKa B MOSICHEHUH CUMBOJIOB MJIH €IMHUIIAX
U3MEpEHus, 3aBUCUMOCTb yKa3aHa TOJIbKO OT OJHOTO NapameTpa 0e3 yIoMHUHaHUs
HE3aBHCUMOCTH OT JPYTUX MapaMeTpoB JINOO Oe3 OrOBOPKU O MajbIX YIJIax, B LIEJIOM OTBET
COJIEpIKaTeNIeH, HO HE NIOJHOCTHIO JIETaJIEH.

3 N300paxkenne MasiTHUKa CXeMaTHYHO, HO HUTh HE MpsAMas WK IPy3 HE BHU3Y, B popMmyJie
IIPOIYIIEH MHOKUTEND 27, IEPENyTaHbl apaMeTpbl, 3aBUCUMOCTb Ha3BaHa JIUIIb OT OJHOIO
(akTopa UM OIIMOOYHO yKa3aHa 3aBUCUMOCTb OT MaccChl, OTCYTCTBYET OSCHEHHE O
npeaenax NpUMEHUMOCTH, OTBET ()parMeHTapeH.

3aganne Ne23

Jlaiite onpenenenrne TapMOHUYECKOMY ocIIIUIATOPY. [IpuBenuTe nBa pu3nvecKux mpuMepa CUCTEM,
KOTOPBIC MOTYT OBITh OITUCAHBI MOJICTHIO0 TAPMOHHYECKOTO OCIMILIATOPA (OMH U3 HUX — HE
MEXaHUYECKHI ).

OI_ICHKa Ilokazarenu oLiIeHKH

5 JlaHo TouHOE Ompe/eNieHne, MPUBEACHBI ABa BEPHBIX (DU3HMUECKUX IPUMEpa ¢ yKa3aHUEM
COOTBETCTBUS IEPEMEHHBIX U XapaKkTepa KojeOaHuil, OTBET JIOTHYECKU CBSA3EH U HE COACPIKUT
OLINOOK.

4 Omnpenenenue B LEIOM BEPHO, HO HE YKa3aHa JIMHENHAs 3aBUCUMOCTD CUJIbI OT CMELICHHUS

WA CaMO YpaBHEHHE TapMOHHUYECKUX KOJICOAHUH, TPUBEICHBI IBa IPUMEPA, HO JIOTYIICHBI
HETOYHOCTH, JINOO ecTh 0JJHa HerpyOas omuoKa B pOpMYyIHPOBKE.

3 Omnpezenenne 1aHo HEMOJHO, IMOO MPUBEICH TOIBKO OJIMH (pr3ndecKkuii mpumep, 1o oda
pUMepa MeXaHU4ecKue, JM00 JOIMyIIeHbI CYIIECTBEHHbIE HETOUHOCTH, UCKAXKAIOIIIe
(bu3nyecKuil CMbICT MOJIEIIH.

3aganue Ne24

[IpssMoyTOIBHAs IPOBOJIOYHASL paMKa co cropoHaMu 10 cMm 1 20 cM HAXOAUTCS B OTHOPOTHOM
MarHuTHOM noje ¢ uaaykuuent 0,5 Ti. InockocTs pamky nepBOHAYaIbHO PACIOIOKEHA
MEPIEeHIUKYIISIPHO JIMHUSAM MarHUTHOM MHAYKIMH (T.€. HOpMajb K paMKe MapaJijiesibHa 1ojiko). Pamky
IIOBOpa4MBaroT Ha yroua 90° BOKpyr ofHOM U3 ee cTopoH 3a Bpems 0,2 cexynabl. Halinute HauanbHbIN 1
KOHEYHbIH MarHWTHBINM MOTOK Yepe3 paMKy, cpeantoro J/1C nHayKkuuu npu ee noBopoTe.

Onenka |Ilokaszarenu oneHKH

5 3aaHue BBIMOJHEHO B COOTBETCTBHH € TpeOoBaHUSIMH K oopmiieHuto 3aaad. [IpaBuinbHo
OTIpe/IeJICHBI HaYaJ bHBIM M KOHCUYHBI MarHUTHBIC MOTOKH, cpennsist DC nuaykuun
BBIUKCIICHA 03 OMMOOK, MPUBEACHBI €IMHUIBI U3MEPEHUS, 3aITMCAaH aKKYPAaTHBIA OTBET, MIPH
HEOOXOIMMOCTH CJIeJIaH MOSICHSIOIINN PUCYHOK.
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4 3aaHue BBIIOJHEHO B COOTBETCTBHHU € TpeOOBaHUAMHU K opopmMiieHuto 3aau. B pemenun
MPUCYTCTBYIOT popMyJibl moToka u J/1C, mocTaHOBKA YHCIOBBIX 3HAUEHUH, HO HEBEPHO
IIEPEBEICHBI €IMHUIIBI UIU HE YYTEHO, Ha4aIbHBIM IOTOK MaKCUMAaJICH, 3 KOHEUHBIN paBeH
HYJIIO, HO XOJ1 MBICJIEH BEpEH, JINOO pellleHne HE COACPKUT MOSICHEHUH, HO YUCIIEHHBII OTBET
IIPaBUJIbHBIN.

3 3a/iaHue BBINOJIHEHO B COOTBETCTBHUHU € TpeOoBaHUAMU K odopmiieHuto 3aaad. [IpaBunbHo
3anucaHa (popMyJia MarHUTHOTO oToka U ¢opmyna cpenneit 9/1C, cnenan BbIBO, 4TO
HavyaJIbHbIM MOTOK OTJIMYEH OT HYyJIs, a KOHEUHbIH paBeH HYJII0, HO IJIOLIAAb HallileHa
HEBEPHO, NEPENyTaHO 3HAYEHNE UHIYKLIUU WU BPEMEHH, JTMOO NMOTY4YeH HEBEPHBIN
YHCIIOBOM OTBET MPH MPaBUILHOM MOHUMaHUK (PU3UKHU IpoLecca.

3amanue Ne25

Pa6ora BbIxosaa 3nexTpoHOB U3 uesus 4,,,=1.893B. Halinute kpachyto rpanuiy ¢porordpdekra 4,,,, (B HM
U MKM).

OI_ICHKa Ilokazarenu oLieHKH

5 3a/iaHue BBINOJIHEHO B COOTBETCTBHHU € TpeOoBaHUAMU K odopmiieHuto 3aaad. [IpaBuibHo
3anucaHa (popMmyJsia KpacHOU rpaHuLbl HoTodPdeKTa, KOPPEKTHO BHITOTHEHBI BHIYHUCICHUS C
y4eToM IepeBo/ia 3B B IK0yJu, MOIy4YeH YUCIOBOM OTBET B HAHOMETPAaxX U MUKPOMETpax,
MIPUBEJICHBI €TUHUILIBI U3MEPEHUsI, 000CHOBAHO OTCYTCTBHE OLUIMOOK B MOPSIKE NEHCTBUNA U
OKpPYTIJICHUSIX.

4 3aaHue BBIMOJIHEHO B COOTBETCTBHUHU C TpeOOBaHHUSIMH K o(hopMIIeHUIO 3a1a4. Perienue B
1IeJIOM BEpHOE, HO HE TIePEBE/ICH OTBET B MUKPOMETPHI (YKa3aH TOJBKO B HM), HJIH JIOITYIIIEHA
apudmernueckas ommnoOKa, He MEeHAOMAas (PU3NUECKOIN CYTH, TN HETIOTHOE TIOSCHEHUE
BBIOOpA (hOPMYITBI, OJTHAKO KOHEYHBIN OTBET OJIM30K K BEPHOMY U JaH B OCHOBHBIX STUHHIIAX
(aM).

3 3a/1aHue BBIOJIHEHO B COOTBETCTBUHU € TPeOOBaHUIMH K 0(hOpMIIEHHIO 3a7a4. 3a/1adya pelieHa
C CYILECTBEHHBIMH OIIMOKaMHU, HO COXpaHeHa (pu3nvecKas ujaes, OJHAKO JOMylIeHa ouroKka
B IIEPCBOJAC €AMHUL, NI HCIIPABHUJIbHO BBITTOJIHCHBI apI/I(l)MeTI/I'-ICCKI/IG HeﬁCTBHH, niIn OTBET
MIPEJCTABIICH TOJBKO B OIHOM eAuHHUIE 0e3 yKa3aHHUs Pa3MEPHOCTH, HO XOJ peIeHHs
y3HaBaeM.

3amanue Ne26

3aKOH COXpaHEHHS] MEXaHUYECKOW AHEPTUH JIIsl CHCTEMBI TeJ. Y KaKUTE YCIOBHSI €r0 MIPUMEHUMOCTH
(KaKue CuIIbI TOJKHBI JIeHiCTBOBATh BHYTpHU cucTeMbl?). JlaliTe onpeaeneHre AMCCUIIAaTUBHBIX CUIT U
O0O0BSICHUTE, KyJla «MCUE3aeT) MEXaHUYECKasi YHEPTHsl B UX NPUCYTCTBHH.

Onenka |Ilokaszarenu oneHKH

5 OTBeT NOJTHOCTHIO MPABUWIIBHBINA U JIOTHUECKU BhIBEPEH. YeTKO c(OpMyYIMPOBAH 3aKOH JUIs
3aMKHYTOH CHCTEMBI, yKa3aHbI BCE YCIOBUS MPUMEHUMOCTH. [IpuBeieH KOPpEKTHBIN npuMep
HE3aMKHYTOM CUCTEMBI, IPAaBUIBHO 00bSICHEHA CBA3b C BHEIIHUMHU cuitaMu. Her
(haKTUYECKUX U JJOTUYECKHX OLINOOK.
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4 OTBeT B 11€710M BEPEH, HO AOIYIIEHA OJJHA CYLIECTBEHHAss HETOUHOCTD MJIM HEINIOJIHOTA.
[Ipumep HE3aMKHYTOM CHCTEMBI IPUBEAECH BEPHBIN, HO 00BSICHEHUE CBSI3U C BHEIIHUMU
CUJIaMU IaHO HE IIOJIHOCTBIO.

3 OTBeT conepKuT rpyobie OMNOKY WIH CyIIeCTBEHHBIE MTpobenbl. [Ipumep oTCyTCTBYET WiH
HE COOTBETCTBYET yCJIOBHIO. JIN0OO mepernyTansl ycaoBUs coxpaHeHus sHepruu. OTeer
JEMOHCTPHUPYET HEMMOHUMAHHE KIIFOUEBbIX MOHITHH.

3amanue Ne27

HcTounuk Toka UMeeT IeKTpOABIKYIIYIo cuity 12 B u BHyTpenHee conpotubienue 1 OM. K uctounuky
MOJKJIIOYAIOT PE3UCTOP C IEPEMEHHBIM COIIPOTUBIEHUEM R. PaccunraiiTe CUily TOKa B LIENH,
HapspKEHUE Ha BHEILIHEM PE3UCTOPE U MOIIHOCTb, BBIIECTSIEMYIO BO BHELIHEH LI, AJIs ABYX CIIy4aeB:
R,=11 Om; R,=0,2 Om. Onpeienute MakKCUMaJIbHYIO MOJIE3HYH MOLIHOCTh, KOTOPYIO MOKHO IIOJIYyYUTh
OT JJAHHOT'O MCTOYHUKA.

Onenka |Ilokaszarenu oneHKH

5 3aIlaHI/Ie BBITIOJTHCHO B COOTBCTCTBHHU C TpC6OBaHI/I5{MI/I K O(bOpMJ'IeHI/IIO 3aJga4. HpaBI/IJ'ILHO
3allMCaHbl BCC H€06XOHI/IMI)I€ 3aKOHBI, 0e301IM00YHO BBINOJIHEHEI pacUCThI CUJIBI TOKA,
HaMnps’KCHUA 1 MOIIHOCTH IJIA 000MX 3HAYCHUM COIIPOTUBJICHUS, BEPHO OIIPCACIICHA
MaKCHUMaJIbHad MoJjI€3Had MOIIHOCTE, KOTOPYIO MOXKHO ITOJYYUTH OT UCTOYHUKA, IIPUBCACHBI
CAUHUIBI U3SMEPCHHA BCCX BCJIMYHH U CACITAH YEeTKUH BBIBOJ.

4 3a/1aHue BBINOJIHEHO B COOTBETCTBHUHU € TpeOOBaHUSIMU K 0opMiIeHUIO 3a1a4. Penienue
COJICPKUT BCE OCHOBHBIE (PM3NYECKHE 3aKOHBI  BEPHBIC YUCIOBBIE OTBETHI ISl 000MX
COTMPOTHUBIIEHUH U JJIsl MAKCUMAaJIbHOM MOIIIHOCTH, HO OTCYTCTBYIOT €AMHULIBI U3MEPEHUS WU
HE cJIeJIaH BBIBOJ, JINOO B MPOMEXYTOUYHBIX BBIUMCIICHUSIX €CTh apudMeTHueckas oumoka, He
BJIMSIIOIIAs] HA KOHEYHBIN pe3ysbTaT MO CMBICITY.

3 3a/1aHue BBIMOJHEHO B COOTBETCTBHH C TPEOOBAHHUSIMH K 0(hOPMIIEHHUIO 3aa4. 3amrcaHbl
OCHOBHBIE 3aKOHBI, HEOOXOIUMBIE JIJIsl PEIICHHUSI, BHITOTHEHBI PACUYETHI CHUJIBI TOKA,
HaMpPSHKEHUS U MOILITHOCTHU XOTS OBbI 1711 OJTHOTO U3 JIBYX COMPOTHBIICHUHN 0€3 rpyOnIx
OImMOOK, CCIaHa MOMbITKAa HAWTH MaKCUMaIBHYIO TIOJIE3HYIO MOIIIHOCTh. Perienne HenosiHoe
WJIM COACPIKUT CYIIECTBEHHBIC BHIYHCIUTENBHBIE OMIMOKH, HO IEMOHCTPUPYET MOHUMaHKE
KITFOYEBBIX HEH 3aIauH.

3amanue Ne28

[lepeuncnure Tpu OCHOBHBIX BUJA PAIMOAKTUBHOTO M3TyUCHHUS. 3aTUIIUTE MPaBUIa CMEIIECHUS IS O -
pacnana u - pacnaja B BUj€ ypaBHeHUN peakiuu. OObsICHUTE CMBICT KaX/I0T0 CUMBOJIA B ATHX
paBHEHHUSIX.

Onenka |Ilokaszarenu oneHKH
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BepHo nepeuncieHsl Tpu BUa U3ITYYCHHUS, VIS 0. - U [~ - pacmajia 3arrcaHbl MOJHbIE
ypaBHEHHUS ¢ COOIOICHUEM 3aKOHOB COXPAaHEHHUsI MacCOBOI0 YHCIIa U 3apsiia, OObsICHEH
CMBICJI KaX/1I0I0 CUMBOJIa, BKIIIOYAsl pa3INune MEXIy MATEPUHCKUM U JOYEPHUM SAPOM, a
TaK)Ke POJIb AHTUHEUTPUHO B [ - pacniaze. OTBET JIOTHUECKH CBS3HBIN, 0€3 (pakTHaecKkux
OLINOOK.

[lepeuncrnens! Tpu Bua U3Iy4E€HUS, 3alIMCAHbl YPABHEHHUS 0. - U [~ - pacnajia C BEpHbIMU
MH/IEKCAaMU M YaCTUI[AMH, HO OTCYTCTBYET aHTUHEHTPUHO 0€3 MOSCHEHMs, WIIN
HE3HAYMUTEJIbHAsI HETOYHOCTh B ONPEEICHUH CMbICIIA OJTHOTO U3 CUMBOJIOB, WJIM IIyTaHULA C
o0o3HaueHueM pacnazia. OCHOBHbIE NTPaBHJIA CMEIICHUS OTPAXKEHBI BEPHO.

HepetmcneHm ABA-TpU BUOA U3JTYUYCHH, 3alIMCAHbl YPABHCHUA XOTHA OBI JJIs1 OJHOI'O THIIa
pacnana ¢ mMpaBUJIbHBIMU IIPpABUJIAMU CMCIICHUS, HO BO BTOPOM YpAaBHCHHU €CTh rpyGa;[
omun0OKa B H3MEHEHUH 3apsaaa Ujin MacCoBOr'o 4uciia. CMBEBICII CHMBOJIOB O0BSICHEH YaCTHYHO.
HpI/I 9TOM COXPAaHCHUC 3apsdgaa U MaCCOBOI'O YUCJia B BepHOﬁ JaCTH OTBCTA ITPOCJICIKUBACTCA.

3aganue Ne29

Cdhopmynupyiite 3aKOH paJiMOAKTUBHOTO paciaja. 3aluIIuTe ero MaTeMaTHUYECKOE BRIPAXKCHUE B IBYX
dopmax. JlaiiTe onpeeseHue nepuoa noaypacmnaia. Beipa3sure mocToSHHYIO pacraja 4epes nepuo

noJrypacrnaja.

Onenka [Iloka3aTenu oLeHKH

5 3akoH chopMyaupoBaH GU3MUECKH CTPOTO, IPUBEACHBI 00€ MaTeMaTHYeCKre (HOPMBI, TaHO
YeTKOe OIpesiesieHre Mmojypacraja, IpaBuibHO BbIBeZieHa (hopMyJia MOCTOSIHHOM pacnaja.

4 3akoH chopMyTUPOBaH BEPHO, HO 0€3 YKa3aHUS MPONOPIHUOHATFHOCTH CKOPOCTH YHCITY
s1ep, NpuBeeHbl 00e GOpMbI YpaBHEHUS, ONpeieTICHHE oIy paciaaa BEpHOe, CBA3b
MIOCTOSTHHOM pacriajia U mojrypacia/ia 3anicana MpaBuIbHO, HO BBIBOJ] HE TIOKA3aH WM €CTh
HEOPEKHOCTb.

3 Jlan Tonbko o01as GopMyJIMpOBKa 3aKOHA, 3allMCaHa TOJBKO OJ1Ha (opMa ypaBHEHUS,
oIpeJieNIeHue MoJTypaciajia HeloJHOE WM HEBepHOe, (popMyJia MOCTOSHHON pacnania
OTCYTCTBYET WJIH 3alHCaHa OLIUOO0YHO.

3aganue Ne30

Ha pucynke npeacraBieHa cxeMa 3JI€KTPUUYECKON LIETH.
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Paccuurate Toku B BeTBsix npu E ;=20 B, £,=10 B, E;=15 B, R;=5 Om, R,=4 OM, R;=6 Om, R,=2 OmMm, R;

=8 OM.

OrneHka

Tloka3zaTenu oneHKH

5

3agaHue BBINOJHEHO B COOTBETCTBHHM € TpeOoBaHUAMHU K oopmienuto 3agad. CocraBieHa
IIOJIHAS] CUCTEMA YPAaBHEHMI, BCE TOKM BETBEW HaWIEHbI YACIECHHO MPABUIBHO, BBIIIOJIHEHA
npoBepka OaaHca MOLTHOCTEH, 0popMIIeHHE aKKypaTHOE, €IMHULIBI U3MEPEHUS YKa3aHbI.

3anaHne BBIMOJHEHO B COOTBETCTBHH ¢ TpeOOBaHUSIMHU K opopmMieHHIO 3a1a4. Pemenne
COJICPKUT apU(PMETUUYECKYIO OLITUOKY B OJTHOM U3 TOKOB IIPH BEPHO COCTABJICHHOU CHCTEME,
100 HE BBITIOJIHEH WM BBITIOJIHEH ¢ TPyOO MOTPeIIHOCTIO0 0aaHC MOIIHOCTEH, HO 00N
XOJ peIlIeHHsI U METO/1 BEIOpaHbI BEPHO.

3aaHne BBIOJIHEHO B COOTBETCTBHH C TpeOOBaHUAMHU K opopMiieHHIo 3a1a4. B pemenun
MPUCYTCTBYET NPUHIUITUATIBHO BepHAas UJesl, HO HEBEPHO COCTABJICHO 2 U 0ojiee ypaBHEHHS
WJIU CUCTEMA PEeIlIeHa HEeTPAaBWIIBHO U3-3a IPyObIX anreOpandecKkux OmmOOK, B pe3ybTaTe
Yero Haii/ieHbl HeBepHbIE 3HAUEHUS TOKOB (O0Jiee 4eM B IByX BETBSX), OalaHC MOIIHOCTEH He
CXOJIUTCS MJT OTCYTCTBYET.

3aganune Ne31

Knaccudukanms mianer CoTHEYHOW CHCTEMBI 10 MX CTPOCHHIO U (PU3UIECKUM XapaKTepUCTHKaM. Yem
OTJIIMYAIOTCS IIJIAHETHI 3€MHOM IPYIIIBI OT IJIaHET-TUraHTOB? ONUIINTE BHYTPEHHEE CTPOEHUE 3EMIIM U
IOnuTepa (cxemaTn4Ho).

OrneHka

Tloka3zaTenu oneHKH

5

Bepno Ha3BaHbl 00€ IpymIibl IIaHET ¢ TpeMs (PU3NYECKUMU XapaKTePUCTUKAMU TSl KaXKIOH,
MIPUBEICHBI HE MEHEE TPEX KOPPEKTHBIX CPABHUTENBHBIX OTJIMYMS 3€MHBIX IJIAHET OT
TUTaHTOB, a TAKXKE CXEMAaTUYHO BEPHO M300paKeHO BHYTPEHHEE CTPOCHUE 3eMITU U
IOnurepa.

ctp. 16 u3 27




4 HasBansi 00e T'pyHIibl, HO XapaKTCPUCTUKH JAHBI 11O ABC IJIA Ka)KJIOI\/'I WK aonyuicHa oJHa
HETOYHOCTbD, OTIINIHUH MMPUBCACHO TPU, HO HC JaH CpaBHI/ITeHLHHﬁ aHaJIN3, B CTPOCHUU 3emin
IponyueH OJuH CIIOM UJIK COCTOSHHUE sapa, 'y IOHI/ITepa - OJMH M3 KOMIIOHCHTOB, HO O6H_Iaj[
CX€Ma IIOHsTHA.

3 I'pynnsl Ha3BaHbI, HO U1 OJHOW M3 HUX JJaHA TOJIBKO OJHA XapaKTEpUCTHKA I IPUMEpPHI
OLIMOOYHBI; YKA3aHO JUIIb 1—2 oTauuus (MM OTHO HEBEPHO), B CTPOSCHUH 3€MIJIM Ha3BaHbI
TOJILKO KOPa M MaHTUs (WIM TOJBKO s1po), Y FOnmutepa - Tonbko atmocdepa, 1udo ciou
MeperyTaHbl, CXeMa OTCYTCTBYET.

3amanue Ne32

Ha pucyHke npezacrasieHa quarpamma (ha3oBbIX IEPEXOJIOB.
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OnuimTe Ka)ablii U3 IPOIecCoB, MPEACTABICHHBIX Ha rpaduKe, U YKaXKUTE, COOTBETCTBYIOIIYIO
(dbopMyy a5 pacyeTa KOJMYECTBA TEIUIOTHI, 3aTPauye€HHON Ha NEPeXo/] BEIIECTBA U3 OJHOIO COCTOSTHUS B
Jpyroe ajs KaXaoro npouecca.

Onenka |Ilokasarenu oueHKH

5 3amanne BHIMOJIHEHO B COOTBETCTBHH C TPEOOBaHUAMU K ohopmiieHHto 3a1ad. CTyIeHT
6e301100YHO UASHTH(PULIHPYET BCe TATH (Da30BBIX NEPEXO0I0B/HArPEBAHUI HA UarpamMmme,
JUISL K&KJJOTO KOPPEKTHO 3aIluChiBaeT (popMysTy pacuera KOJIM4ecTBa TEIIOTHI ¢
000CHOBaHKEM BBIOOPA yIEIbHOM TEINIOEMKOCTH WM yIEIbHOM TEIUIOTHI epexoa,
YUUTBIBAET 3HAK Mpolecca U MOSICHSIET (PU3NUECKHUI CMBICI TOPU30HTAIBHBIX U HAKIIOHHBIX
YUYaCTKOB, BKJIIO4asi O0BSICHEHUE ITOCTOSHCTBA TEMIIEpaTyphl Ipu (a30BOM Iepexoie.

4 3aaHne BBIOJIHEHO B COOTBETCTBHH ¢ TPEOOBaHUSIMHU K opopmieHHIo 3a1ad. CTYJICHT BEPHO
OIHMCHIBAET BCE OCHOBHBIE MPOIIECCHI, HO HE YKa3bIBA€T 3HAK TEIUIOTHI JJIsl 0OpaTHOTO
mporiecca, i IyTaeT Ha3BaHMS yIEIbHBIX BEIMYMH WM TPOITYCKAET OJIUH U3 HAaKJIOHHBIX
Yy4acTKOB, WM Ja€T HEMOJIHOEe 000CHOBAaHKE BEIOOPA (POPMYIIBL.

3 3amanre BHIMOJIHEHO B COOTBETCTBHH C TPEOOBaHUAMU K ohopmiieHHto 3a1ad. CTyAeHT
MIPAaBUIILHO HA3BIBAET HE MEHEE TPEX MPOLIECCOB U3 IATH, 3aIUCHIBAET (POPMYIIBI JUIS
HarpeBaHus U XOoTs Obl 0JfHOTO (ha30BOro Nepexo/ia, HO MyTaeT YYaCTKU HarpeBaHUs
XKHUJIKOCTH U Mapa, Win He pa3nuyaer. He 00bsICHAET rOpu30HTaIbHbIE IJIOIAIKU, THO0 HE
YKa3bIBaeT €IMHUIIbI U3MEPEHUS U HE pa3INyaeT MOIJIOIIEHNE U BbIEICHHE Tera.
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3amanue Ne33

Chopmynupyiite 3akon Kemnepa. B uem 3akmouaercst pusndeckuii CMpICH 3aKoHa?

Onenka |Ilokaszarenu oneHKH

5 Jana TouHas, nonHas popMyIMpoBKa 3akoHa Keruiepa ¢ KOppeKTHON MaTeMaTU4eCcKOi
3aIIUCBhIO, YETKO O6T)$[CH$I€T CBA3b C 3aKOHOM BCGMI/IPHOFO TATOTCHUS, KBa}IpaTI/I'-IHOI\/’I
3aBUCHUMOCTBIO CHITBI OT PACCTOSTHUS M BO3MOXKHOCTD OTpEeNIEHUs] MacC HEOECHBIX TeTl,
OTBET JIOTHYCH, 0e3 OIHOOK.

4 3aKkoH cpOpMyJIMPOBaH BEPHO, HO C HE3HAYUTEIbHBIMU HETOYHOCTAMH, (PU3UUECKUI CMBICIT
00BSICHEH MPABUJIBHO, HO HE TIOJTHOCTBIO, JOMYCKAET OJHY MEJIKYI0 OUIMOKY MJIM HETOUYHOCTD
B BBIBOJIAX.

3 [lepenana ToabKO OCHOBHAS HJies 3aKOHA 0€3 CTPOroil opMyIUPOBKH UM MaTEMAaTUYECKOM
3anucH, (PU3NYECKUi CMBICIT 00BSICHEH OBEPXHOCTHO WJIM OLIMOOYHO, IOMYyIIEHbI IpyObIe
OIIMOKH.

3amanue Ne34

W neanbHbIi 0THOATOMHBIN Ta3 B KOJUYECTBE V=2 MOJIb n300apHO HarpeBarT oT TemrepaTtypsl 7,=300 K
no 7,=450 K. Onpenenuts paboTy, COBEPIICHHYIO Ta30M, 3SMEHEHHE BHYTPEHHEN YHEPTHH, KOJTHUECTBO
TEIUIOThI, HOJYYEHHOE I'a30M.

Onenka |Ilokaszarenu oneHKH

5 3aIlaHI/Ie BBITIOJTHCHO B COOTBCTCTBHHU C TpC6OBaHI/I${MI/I K O(bOpMJ'IeHI/IIO 3aJga4. BepHO
3aIMMCaHbl BBIPAXKCHUS JIA pa6OTLI rasa, UIBMCHCHUA BHYTpeHHefI OHECPIUU U MTOJTYUCHHOT'O
TCILIA, MTPAaBUJIBHO BBINIOJIHCHBI YHUCJICHHBIC PACYCThI C YKa3aHUCM CAUHULL U3MCPCHHA.

4 3a/iaHue BBIOJIHEHO B COOTBETCTBHUHU € TpeOOBaHUAMU K oopmiieHuto 3aaad. O0muii xox
BEPEH, BCE HEOOXOIMMbIE COOTHOILICHHS 3alIUCaHbl, HO JIONMYILEHa OHA BRIYMCIUTEIbHAS
omurOKa WM MPOIYIICHBI €AMHUIBI U3MEPEHUs, TH00 HE YKa3aH SIBHO BUJ] TEIUIOEMKOCTH, HO
YHCIIOBOI OTBET B IIE€JIOM COOTBETCTBYET.

3 3aaHKe BBINOJIHEHO B COOTBETCTBHHU € TPEOOBaHUAMHU K O(DOPMIICHHIO 3aa4. 3aIlCaHa XOTs
Obl 01Ha IpaBUWIbHAs (POpMYyJia, HO EpenyTaH TUI MPOLIECCa, WM UCTI0Ib30BaHA HE Ta
TEIIOEMKOCTb, UJIM YMCIICHHbIE OTBETHI (PU3NUECKH HEPEATUCTUYHBI.

3amanue Ne35

Ha kakyto naty HyxHo yctanoBuTh [IK3H, uT0o0561 B motHOYS co3Be3aue JleGeas HaXxoauaoch B BEpXHEH
KyapMuHamu Ha tore? OTBeT faiite B popmare «4ucio, MecsIp.

OI_ICHKa ITokazarenu oLiIeHKH

5 3aaHKe BBIIIOJIHEHO B COOTBETCTBUHM € TPEOOBaHUAMHU K 0pOpPMIICHHIO 3a1a4. BepHo
olpeJiesieHa J1aTa, JaH 000CHOBAHHBIM pacyeT ¢ UCIOJIb30BaHHUEM HKBATOPHAIBHBIX
KOOpJUHAT, yKa3aHa BEPXHAS KyJIbMUHALIMSL.
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3aaHue BBINOJHEHO B COOTBETCTBHHU € TpeOOBaHUAMHU K opopmieHuo 3a1ad. Jlata
orpeziesieHa BEPHO, HO HE YUYTEHO, YTO 3BE3JHOE BPEMsI B MIOJTHOYb PABHO MPSMOMY
BOCXOX/ICHUIO BEpXHEW KyJIbMUHALIUH, TUOO OKpYIJIeHHe rpy0oe, HO OTBET OJIM30K K
BEPHOMY.

3a/iaHue BBIMOJHEHO B COOTBETCTBHH € TpeOOBaHMAME K oopmiieHuto 3aaad. Hazpanbl
HEBEPHBIE MECSI], HO MPUCYTCTBYET MOHUMAHUE CBSI3H BEPXHEN KyJIbMUHALIMK HA 10T B
MOJIHOYB C IPOTUBOCTOSIHUEM COJIHILY WM MOMBITKA CBA3aTh C AATOW OCEHHET0
PaBHOJAECHCTBHS.

3amanue Ne36

JlaiiTe onpeneneHne paBHoepeMeHHoro npsimonuHeitHoro apmwkerus (IIPY 1), Onumure
XapaKTePUCTHKU ¥ KHHEMATHYECKHE YPAaBHEHUS ABIKCHUS, IPEJICTaBbTE rpaguuecKkoe npeCTaBICHUE.

Onenka |Iloka3arenu oueHkH

5 Jlano ueTkoe pa3BepHyTOE orpezeeHne u ykazano oriaunane [IPY ] ot mro6oro npyroro
JBUKEHMsI. Bce XapaKTepUCTHKY ONKMCaHbl HCYEPIIBIBAIOLIE, 3alIMCAHbl KHHEMATHUECKHE
ypaBHEHUS, IPUBEJIEHBI TPU Irpaduka.

4 Jano yetkoe pasBepHyToe onpenenenue IIPY [l u nepeunciensl Bce XapakTepUCTUKN
JABUXXCHUA. 3amnucaHbl KHHEMATHYECKUE YPaBHCHUSA, HO B OTBETC JOIIYIICHBI 1-2 HETOYHOCTH,
MOCTPOEHBI U MOJMUCAHBI 1BA U3 TPEX TPa(UKOB.

3 [Ipuseneno Bepuoe onpenenenue [I1PY /] u 3anucano xots 061 ogHO ypaBHeHue. [IpuBenen
TOJILKO OJIMH TpadUK U3 TPeX, WiIH rpauKu MOCTPOCHBI C HETOUHOCTSAMHU.

3aganue Ne37

B BepTuKanbHOM HMIMHIPE 10 HEBECOMBIM TEIUIOHENPOHUIIAEMBIM OPIIHEM IIo1aabio 50 cm?
HaxoauTcs a3ot npu 27 °C, nopiueHs yaepxkupaercs armochepHbiM gasienueM 10° [1a Ha BeicoTe 20 cMm
OT JIHa, 3aTeM ra3 HarpeBatoT 0 127 °C, u nopueHs nepemeraercs 6e3 TpeHus. Vicronb3ys ypaBHeHHE
Knanelipona—MeHieneeBa, onpenenTe Maccy a3oTa Mol MOPIIHEM, BBICOTY MOAbeMa MOPIIHS MOCIE
HarpeBaHus U OTHOILLEHUE CPEJHUX KBAJPaTUUHBIX CKOPOCTEW MOJIEKYJI ra3a B KOHEYHOM U HauyaJIbHOM

COCTOSTHUSIX.

Ouenka |[loka3zarenu oueHku

5 3aaHKe BBINOJIHEHO B COOTBETCTBUHM € TpeOOBaHUSIMHU K opopmieHuo 3aaad. [IpaBuibHo
MepeBEICHbI BCE €AUHUIIBI U3MEPEHHS, BEpHO HaliJleHa Macca a30Ta U3 YpaBHEHMUSI
COCTOSIHUS, IPABHIILHO OTIpeJIeIeHa KOHEYHAsl BBICOTA MOPILHS Yepe3 MPONOPIHOHAIBHOCTh
00beMa abCOIFOTHOM TeMIepaType Mpy MOCTOSTHHOM JIaBJIEHUU, BEPHO BBIUHCIICHO
OTHOIIICHHUE CPEIHEKBAIPATUYHBIX CKOPOCTEH, Bce apupMeTHUECKUE pacyeThl 0€30INO0YHEI.

4 3aaHue BBIIOJIHEHO B COOTBETCTBUHU € TpeOOBaHUSIMU K 0(hopMIIeHHIO 3a1a4. Pernienue B

LIEJIOM BEpHOE, HO JIoMyIleHa ommnOka. BepHo HaliieHb! 1Ba yHKTa U3 TPeX, a TPETH
COJIEP’KUT BBIUMCIUTEIbHYIO OIIMOKY MJIM HEBEPHO MHTEPIIPETUPOBAH — B LIEJIOM
¢bu3nyecKuii NOX0/1 COXpaHEH.
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3 3a/aHue BBINMOJIHEHO B COOTBETCTBHUHU C TpeOOBaHHUSIMH K ohopMIleHUIO 3a1a4. Perienue
)ICMOHCTpI/IpyeT IIOHUMAaHHUEC OCHOBHBIX H)Iefl, HO COHep)KI/IT CYHICCTBeHHI)IC OHII/I6KI/I B
YPaBHEHUSAX, OUH U3 TPEX TPEOyEeMbIX OTBETOB OTCYTCTBYET UJIH MOJTHOCTHIO OMIMOOYEH, a
aBa prrI/IX pemeHH C 3aMCTHBIMU HECAOUYCTAMMU.

3amanue Ne38

}laﬁTe OMMpCACIICHUC KpPIBOJ'IHHGfIHOFO JABUKCHUA. Onumure XapaKTCPUCTUKU U KUHCEMATHYCCKUC
PAaBHCHUS NBUKCHUSA, TPECACTABLTC rpa(bﬂquKoe MPCACTABJICHHUC.

Onenka |Iloka3arenu oueHkH

5 JlaHo yeTkoe pa3BepHYTOE ONPEACIICHUE U YKa3aHO OTIMYHE OT JIIOOOTO IPYTOTO ABUKCHUS.
Bce xapakTepuCTHKHU ONHMCaHbl HCYEPIIBIBAIOLIE, 3aIMCaHbl KHHEMATUYECKNE YPAaBHEHUS,
MIPUBEICHBI TPU rpaduka.

4 JlaHO 4yeTKoe pa3BEpHYTOE ONPEIEIICHNE U NIEPEUHCIIEHB] BCE XapaKTEPUCTUKH IBUKEHUS.
3anucaHbl KHHEMaTUYECKHUE YPAaBHEHUS, HO B OTBETE JOMYIIEHbI 1-2 HETOYHOCTH, IOCTPOEHBI
U TIOANHKCAHBI /IBA U3 TpeX IrpauKoB.

3 [IpuBeneHo BepHOE OINpeeeHUE U 3alUCaHo XOTs Obl 01HO ypaBHeHue. [IpuBeieH ToIbKO
OJIUH rpauK U3 TpeX, WK rpaguKu MOCTPOEHBI C HETOYHOCTSIMH.

3aganue Ne39

OnuimTe NPUHIUI JSHCTBUS U BOJIBT-aMIIEPHAs XapaKTepUCTHKA p—n nepexoaa. OObsiCHUTE, TOYeMY
—n niepexo 1 0071a1aeT 0THOCTOPOHHEH MPOBOAUMOCTHIO.

OreHka

Tlokazarenu olleHKHA

5

Bepno onucan Mexanu3M 00pazoBaHMs p—N [E€PeXo/ia U BHYTPEHHETO M0JIs, TPAaBUIILHO
00BsICHEHA OJHOCTOPOHHSISI IPOBOJIUMOCTD Yepe3 U3MEHEHHE Oapbepa Mpu NpsIMOM U
00paTHOM CMEIEHUH, TOYHO MU300pakeHa MU CJIOBECHO oxapakTepu3oBaHa BAX, ¢hopmyib
U rpad UKy IPUBEACHBI KOPPEKTHO, (hPH3HUECKHUEe TPUUUHBI BceX 3(PPEKTOB 0OBSICHEHBI HAa
YPOBHE OCHOBHBIX HOCUTEJIEH 3apsja.

OTBerT B 11€JI0M BEpEH, HO HE yKa3aH Mpo0oil nmpu 0OpaTHOM HANPSKEHUH, WIH HET YETKOTO
pas3Inyus MEXy OCHOBHBIMU U HEOCHOBHBIMM HOCUTENSIMH, WK rpaduk BAX onucan 6e3
ydeTra 3KCIOHEHLUAIbHON 3aBUCUMOCTH, O/IHAKO CYTh OJIHOCTOPOHHEN IPOBOJAUMOCTH U
posb Gapeepa nepeaansl MPaBUIILHO.

[IpaBunbHO yKa3aH (akT OJHOCTOPOHHEHN MPOBOJUMOCTH, HO OTCYTCTBYET OOBSICHEHUE Uepe3
M3MEHEHHEe NoTeHIMaIbHOro 0apbepa, BAX omnucana ¢pparmeHTapHoO, JOMyIIEHBI OIMOKU B
MOJIAPHOCTU CMEIEHUS WM B ONPEEICHUN TUIIOB HOCUTENEH, OJHAKO OCHOBHAs UIes
IIPUCYTCTBYET.

3amanue Ned(
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[To 3amanHOMY rpaduKy HUKIIA HI€aIbHOrO ra3a MOCTOSIHHON Macchl B KOOpAUHATAX p-V (n30Tepma,
n3obapa, n30xopa) NOCTPONTE ITOT e LUK B ocsiX V-T u p-T, yKaxKuTe Ha KaXKJI0M y4acTKe Ha3BaHHE
u3onpouecca 1 000CHYHTe COOTHOLIEHHE TEMIIEPATyp B TOUKAX.

Onenka |Ilokaszarenu oneHKH

5 3aaHue BBINOJHEHO B COOTBETCTBHHU € TpeOOoBaHUAMHU K oopmienuto 3anad. L{ukn B ocsx V-
T u p-T noctpoeH 0e3 omuboK ¢ coOI0IeHNEM MaciTaba U MOCIe10BaTeNIbHOCTH TOUYEK, Ha
KaX/I0M y4acTKe MOANKUCAHO Ha3BaHHE MPOIecca, COOTHOLICHUS TEMIIEPATYP B Y3JIOBbBIX
TOUYKaxX 000CHOBaHBI Uepe3 YpaBHEHHE COCTOSIHUS C YKa3aHUEM CPaBHEHUS p U V, NaHbI
MOSICHEHUS [T KaXX/10T0 Mepexoa.

4 3a/1aHue BBINOJIHEHO B COOTBETCTBHUHU € TpeOOBaHUIMU K oopmiieHuto 3a1ad. [{uki B o6enx
HOBBIX CHCTEMax KOOPAMHAT IIOCTPOEH B LIEJIOM BEPHO, HO IONYILIEHBI | -2 HETOYHOCTH,
Ha3BaHMsI NIPOLIECCOB YKa3aHbl HA BCEX Y4aCTKaX, COOTHOIICHUS TEMIIEPATYP B TOUKAX
npuUBeeHbI 0e3 rpyObIX OMNOO0K, HO 000CHOBaHKE HETIOJIIHOE JIMOO0 AAHO TOJIBKO JUIS YacTh
TOYEK.

3 3aaHue BBINOJIHEHO B COOTBETCTBHHM € TpeOoBaHUSIMHU K opopmieHuro 3aaad. [loctpoen
TOJIKO 0JIUH U3 TpeOyembIix rpaduxos (V-1 umu p—T), 1100 Ha rpadukax ecTh
NIPUHLIMIIAAIBHBIE UCKAXKEHUS, Ha3BaHUS POLIECCOB YKa3aHbl HE BE3/1€ WM HEBEPHO,
COOTHOIIEHUS TEMIIEpaTyp MO0 OTCYTCTBYIOT, 1100 nmpoTuBOpeyar rpapuky p—V,
000CHOBaHKE HE IPUBEJCHO WU OIINOO0YHO.

3aganune Ne41

Phruar, cienanHblid U3 OJJHOPOAHOTO cTEpKHS Maccol 10 Kr u 1IMHOM 4 M, IapHUPHO 3aKperieH (CM.
PHUCYHOK).
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K peruary noasenieH rpy3 maccoi 75 kr. Eciu k KOHIy pblyara npujioKeHa BepTUKaIbHas CUiia, MOyJb
koTopoit 350 H, To pbruar HaxoaAuTCs B paBHOBeCcUH. OnpeienuTe pacCcToIHUE b OT OCH MapHUPA 10
TOYKH I0/IBECA Py3a, CUUTAsl, UYTO TPEHHUE B IIAPHUPE OTCYTCTBYET.

Onenka |IlokaszaTenu oneHKH
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3aaHue BBIMOJIHEHO B COOTBETCTBHH C TPeOOBaHHUIMH K 0(hOpMIICHUIO 3a1a4. 3a/1a4ya perieHa
BepHO. [lomydeHo KoppeKkTHOe anredpanyeckoe BEIPAKECHHUE U BHITTOTHEH 0€30IMO0YHBIN
YUCJIOBOW pacyeT ¢ €AMHULIAMU U3MEPEHUS], OTBET NPUBEJICH B METPaX.

3a/iaHue BBINOJIHEHO B COOTBETCTBHHM € TPEOOBaHUAMU K O(DOPMIIEHUIO 3a1a4. X0/1 peleHus
BEPEH, YPAaBHEHNE MOMEHTOB COCTaBJIEHO IIPABWIIBHO, HO IOMYIIEHA OHA HETOUYHOCTb B
YHICIIOBOM pacyere, JIN00 B OKOHYATEIbHOM BbIPaKEHUH €CTh HE3HAUUTEIbHAs IIOrPELIHOCTb,
He MeHstomast pu3nyeckon CyTH, IM00 HE YKa3aHbl €MHULBI U3MEPEHUS B OTBETE.

3a/iaHue BBIOJIHEHO B COOTBETCTBUHU € TpeOOBaHUSIMU K o(hopMIIeHUIO 3a7a4. Pernienue B
LIEJIOM BEPHOE, HO MOTEPSIH MOMEHT OT MacChl CTEPXKHsI, MJIM HETIPaBHIIbHO BEIOPAHO
HaIpaBJIEHHE MOMEHTOB, YTO MPUBOJIUT K HEBEPHOM (opMyJie, HO YHCIOBOW OTBET IMOJIYYEH,
3aCUMTBIBAETCS KaK IOHUMAHUE METO/A, HO C CYILIECTBEHHBIMU HEAOCTATKAMHU.

3aganne Neq42

N3o6pa3zute puznyeckuii MassTHUK, 3alUIIATe GOpMyITy JUIs pacyeTa nepuojia KojaeOaHui MasiTHUKA U
OIUIIUTE OT YEro OH 3aBUCHT.

OreHka

Tlokazarenu olleHKHA

5

[IpaBunbHO M300paxeH (HU3NYECKU MasTHUK ¢ 0003HaYEHUEM OCH I0/IBEca, LIEHTpa Macc U
PaccTOsSHUS MEX1y HUMH, 3alicaHa BepHasi popmyJia nepuo/ia ¢ mosCHEHUEM BCeX
BXOSIIIUX BEIMYHH, AaH MOJIHBII 1 000CHOBAHHBIM OTBET O 3aBUCUMOCTSIX MEPUOJIa, a TAKXKE
C YKa3aHUEM HE3aBUCUMOCTHU OT JPYTUX MapaMeTpoB.

HNmeercs BepHHﬁ PUCYHOK C OCHOBHBIMH 3JICMCHTAMH, (popMyna nepuoaa 3amnrucaHa 0e3
OH_II/I6OK, HO ITOACHCHUS BCJIIMYMH HEIIOJIHBIC, B OITMCaHUU 3aBHCHUMOCTEH YKa3aHbl, HO HET
YCTKOI'O Pa3JINUYCHUS POJIU MACChI UJIIK BO3MOKHBI YTBCPKACHUC, YTO IICPUO IPAMO 3aBUCUT
OT MacCChlI.

PucyHok cxemaTnuueH, HO HE yKa3aH LIEHTP MAacC UJIM HEBEPHO MOKA3aHO PACCTOSHUE,
(dhopmyna nmeproia BOCIIpou3BeIeHa C OJTHOM CYIIECTBEHHOM OMIMOKOM, yKa3zaHa XOTs Obl
OJIHA BEpHasl 3aBUCUMOCTb, HO aHAJIN3 HEMOJIHBIN WM COAEPIKATCS POTUBOPEUHS.

3amanue Ned3

[Tapux maccoii 400 r mazaer ¢ HEKOTOpoil BeICOTHI. HauanbHast ckopocTh H1apuka paBHa Hyuto. Ero
KMHETUYECKasl SHEPTHs PY MTaJICHUU Ha 3eMJTI0 paBHa 7 JIK, a OTEpst SQHEPIUH 34 CUET CONIPOTHUBIICHUS
Bo3ayxa cocraBuia 1 Jk. C kakoil BbICOTHI ynas mapuk? OTBET JalTe B M.

Ornenka

ITokazarenu oLiIeHKH

5

3a/iaHue BBINOJIHEHO B COOTBETCTBHH € TpeOoBaHUAMU K odopmiieHuto 3aaad. [IpaBunbHo
3alMCaHbl 3aKOHbI COXPAHEHUS] YHEPTUH, BBIIIOJHEHB]I aKKYpPAaTHBIE BBIUHUCIICHMSI C IEPEBOJOM
€MHULI, TIOJTyYeH BEPHbII YNCICHHBIN OTBET. X0/ pEeLIeHHs] JIOTHYEH, BCE IPOMEKYTOUHBIE
neicTBUsL 00OCHOBAHBI.
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3aaHue BBINOJIHEHO B COOTBETCTBHUHU C TPeOOBaHUSIMH K 0(hopMIIeHUIO 3a7a4. B pemenuu
MIPUCYTCTBYET BepHas pu3ndeckas ujaes U NpaBUIbHbIE pacueTHbIe (POPMYIIbl, HO AOMYIIEHa
OJlHa OIIMOKa, HO IalTbHEHIINe BEIYUCIICHHSI BBITIOHEHBI 0e3 morpemHocteii. JInbo ects
o1Ha apudmMeTHueckas omuoKa, He UCKaKaromas GU3nIecKoro 000CHOBAHUS.

3 3aaHue BBINMOJIHEHO B COOTBETCTBHUHU C TPpeOOBaHHUSIMH K 0(hopMIIeHUIO 3a7a4. B pemenuun
HNMCHOTCA CYHIGCTBGHHble OHII/I6KI/I, HO coxpaHeHa HpaBI/IHLHaﬂ q)HSI/I‘IGCKaSI CcXeMa X0TA 6I>I
onHOTOo 13 3TanoB. OTBET MOXKET OTIUYATHCA OT BepHOTro Ooiiee uem B 1,52 pasa, HO X0
peHICHI/IH JaCTUYHO BepeH H IIOKA3bIBACT IIOHNMAHHUEC 3aKOHOB COXpaHeHI/IfL

3aganue Ned44

JudpakionHas peieTka: yCTpoMCTBO M MPUHIUN JAeHCTBUS. 3anumute GopMyity AUPpaKIHOHHOM
€IIETKH U YKAXKUTE, KaK JUIMHA BOJIHBI CBS3aHA C YIJIOM MaKCUMyMa.

Ornenka

Ilokazarenu OoLiICHKH

5

BepHo onmcanbl ycTpoiCTBO M MPUHIIMI JEHCTBUS, 3alKcana (popMyia peeTky ¢
IIOSICHEHUEM BCEX BEJIMYUH, YETKO YKa3aHa IpsiMas NPOIOPLUOHAIbHAS CBA3b JJIMHBI BOJIHBI
C CHHYCOM yTJla MaKCUMYyMa, IPUBE/ICH IPUMEpP WK 00BbSCHEHUE TUCIIEPCUN PELLIETKH.

OTBeT COAEPKUT YCTPOHCTBO, MPUHLIUII AEHCTBUSL, (POPMYITY, U CBSA3b, HO JOMYIIEHA
HETOYHOCTb B ONPECIICHUU OPAAKA CIEKTPa WIH MPOIYIIEHO YIIOMUHAHUE KOT€PEHTHOCTH,
A100 HEAOCTATOYHO YETKO CPOPMYIMPOBAH MPUHIIUI HHTEPPEPEHIIUH, TUOO OTBET HE
WUTIOCTPUPOBAH KaYECTBEHHBIMU MOSACHEHUSMHU.

3anucana ¢popmyia TUPPaKLIMOHHON PEIIETKH U YKa3aHO, YTO YIoJl 3aBUCUT OT JUTMHBI
BOJIHBI, HO OTCYTCTBYET OIMCaHHE YCTPOICTBA PEIIETKH WU MPUHIUIA 1eHCTBUS, THOO
CBsI3b JaHa 0e3 cuHyca, 1100 JOIMyIIEHbI CYIIECTBEHHbIE OIINOKU B TOHUMAaHUM (PU3UKH
SIBJIICHHUSL.

3amanue Ned5

Chopmynupyiite 3akon Xab0ma. Onummre, B 4eM 3aKIr09aeTcsl GU3NIECKUN CMBICH 3aKOHA.

OreHka

Tlokazarenu olleHKHA

5

UYetko chopmynupoBaH 3akoH Xa00Jia B CIIOBECHOM U MaTeMaTH4eCKOi (opMe, MOTHOCTHIO
PacKphbIT GU3NYECKUN CMBICT (HE CTAllMOHAPHOCTh, paCIIMPEHUE IPOCTPAHCTBA, CBSI3b
CKOPOCTH U PacCTOSHUS KaK CIEJICTBUE METPUUYECKOTO PACIIHPEHUSs ), IPABUIHHO O0BSICHEHA
MPpUPOJIa MTOCTOSTHHONW Xa001a, BO3MOKHA CChUTKA Ha KpacHoe cMmenieHue u 3 dekt Jorrepa
B KOCMOJIOTHYECKOM KOHTEKCTE.

3akoH chopMyTUpPOBaH BEPHO, HO HE MPHUBEICHA (POpMyIIa WM Ha3BaHa TOJIBKO CIOBECHAs
(dhopma, hu3HYECKU CMBICT PACKPBIT B OCHOBHOM MPAaBUIBHO, HO 0€3 TITy0O0KOTr0o MOHUMaHUS
pacinpCHrud UMCHHO IMPOCTPAHCTBA, MEPCUNCIICHBEI OCHOBHBIC CIICACTBUS.

3aKOH BOCIPOM3BEAEH (parMeHTapHO, (PU3UUYECKHI CMBICI MTOJIMEHSIETCS IEPECKa30M caMon
3aBUCUMOCTH 0€3 00bsCHEeHUs paciuupeHus BeenenHoil, He yka3aHa poJib HOCTOSTHHOU
Xab0:a, TOMmyIIeHbl CYIIECTBEHHBIE OLIMOKH B ONPEICIIEHU BETUYNH.
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3amanue Ned46

Bpycok Maccoit m=2Kr 1eXHUT Ha HAKJIOHHOM TUIOCKOCTH ¢ yriioM HakioHa =30 . Ha 6pycoxk
JIEMCTBYIOT: CHJIa TSDKECTH, CHJIA peakLuK ONophl U cuia TpeHus. Chenaiite yeptex. BeiBenure hopmyty
JUIs pacueTa paBHOAEHCTBYIOLIEH cuila IpU ABM)KEHUU OpycKa BHU3 C YCKOpeHHEM 1 m/c%.

Onenka |Ilokaszarenu oneHKH

5 3aaHue BBINOJIHEHO B COOTBETCTBUHM ¢ TpEOOBaHUSIMU K 0opopMIIeHHIO 3a1a4. BepHo
BBITOJIHEHBI BCE YEPTEKU C KOPPEKTHBIM 0003HAYEHUEM CUJI U YTJIOB, IPABUIIBHO
COCTaBJIEHBl ypPaBHEHUS JMHAMUKHU B MPOEKLUAX HA OCH, 0€30IIMO0UHO BbIBEIEHBI (HOPMYJIbI
JUISl paBHOJIEHCTBYIOIIEN cHiibl. [1oaydeH BEepHBI YHCITIOBOM OTBET C Y4ETOM HaIpaBIICHUS
YCKOPEHHs, perieHue o(opMIIEHO aKKyPaTHO, JIOTHYECKH CTPOMHO.

4 3a/1aHue BBIOJIHEHO B COOTBETCTBUHU € TPEOOBAaHUSIMU K O()OPMIICHUIO 3a/1au.
[IpuHIMNMATBHO BEPHOE PELICHHE, HO IOMYIIEHbI OJTHA - IB€ HErpyOble OMIMOKU MITH
OTCYTCTBYET OJIMH U3 0053aTEIbHBIX 3JIEMEHTOB, OJIHAKO UTOrOBbIE (POPMYJIbI U YUCIIOBOU
OTBET OJIM3KHU K MPaBUIIbHBIM.

3 3a/1aHue BBINOJIHEHO B COOTBETCTBUHU € TpeOOBaHUSIMU K 0(hopMIIeHUIO 3a7a4. B pemenun
YUTEHBI BCE CUJIBl M COCTABJICHO YPAaBHEHUE IBUJKEHUS, HO JOIYILEHBI CYIIECTBEHHBIE
OLIMOKYU B MPOEKUUAX, UIU KOI(DPUIMEHT TPEeHHUs MO/ICTAaBIEH HEBEPHO, WIM HEBEPHO
OIIpPEZEIICHO HAIIPaBJIICHUE YCKOPEHUS, UTO MIPUBEJIO K HEBEPHOMY OTBETY.

3amanue Ned47

I'py3 2 xr BUCHUT Ha ABYX OAMHAKOBBIX HUTSX, 3aKPETUICHHBIX B TOUKaX A U B Ha ogHOI ropusoHTanu
(paccrosinue 0,6 m). Touka moaseca C Hike AB, HUTH OTKJIOHEHBI OT BepTukayim Ha 30°. g = 10 m/c?.
N306pa3ute cuibl Ha rpy3e, BEHIOEPUTE OCU KOOPAMHAT, 3aMUIINTE IPOSKIIUK BTOPOTo 3akoHa HproToHa
Ha 3T ocH. PaccuuTaiite HaTsSKEHUE HUTH.

Onenka |Ilokaszarenu oneHKH

5 3aaHue BBINOJIHEHO B COOTBETCTBUHM € TpEOOBaHUSIMHU K 0opopMIIeHHIO 3a1a4. BepHo
n300paXkeHbl BCe CHIIbI, 000CHOBAaHHO BbIOpaHbl ocu KoopauHaT. [IpaBuibHO 3anucaHbl
IIPOEKIIMH BTOPOro 3akoHa HpI0TOHA Ha KaX Ayl OCh C yU€TOM 3HAKOB M CHMMETPHH, BEPHO
BBITNIOJIHEHBI MAaTEMATUYECKUE PACUEThl, €IMHUIIBI H3MEPEHUS YKa3aHbl 0€3 ONOOK.

4 3aaHue BBINOJHEHO B COOTBETCTBHHU € TpeOOoBaHUAMU K opopmiieHuto 3a1au. Pemenue B
LI€JIOM BEPHOE, HO COJIEP’KUT OJIHY HETOUHOCTh UM HETpyOyIo OIMOKY, KOTOpasi HE MEHsET
(u3n4ecKoil CyTH U HE IPUBOAUT K TOJTHOCTHIO HEBEPHOMY OTBETY.

3 3a/iaHue BBINOJIHEHO B COOTBETCTBHH € TpeOoBaHUAMU K oopmiieHuto 3aaad. [IpaBuinbHo
1300pakeHbl CHJIBI U BBIOPAHBI OCH, HO NIPH 3aIIUCH NMPOEKLUH YPaBHEHUI JOMYILEHbI
CYLLECTBEHHbIE OIIMOKH, 13-3a YETO MOJIy4eH HEBEPHBIN OTBET, JINOO MMOJIHOCTHIO
OTCYTCTBYIOT MOSICHEHHSI K BEIOODPY OCEil.

3aganue Ne48
OcHoBHbIE cTaauu 3BoJoLMH BeenenHoit cornacHo mozaenu bonpioro B3peiBa. YKaKuTe BpEMEHHbIE
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T'paHHLbI U KIIFOUYCBBIC COOBITHS AJI CIICAYIOIUX OTallOB: I/IH(i)J'ISIIII/IOHHaH cragus, HepBI/I‘{HBIfI
HYKJICOCMHTC3, 5110Xa peKOM6I/IHaHI/II/I.

OI_ICHKa IIokazarenu OoLiICHKHU

5 BpeMCHHBIC FpaHI/IIII)I BCECX OTAaIlOB YKaSaHI)I TOYHO, Hepe'-II/ICJ'IeHI)I BCC KJIFOUCBEIC CO6I)ITI/I$I
6e3 ounboK, 00BICHEHBI TPUUUHHO-CIIEICTBEHHBIEC CBSI3U MEXKY dTallaMH U POJIb KAXI0TO B
3BOJIIOLMU BceneHHou.

4 BpemenHble rpaHuIbl HA3BaHbI BEPHO B 11€JIOM (JIONyCTHMa HETOYHOCTH B Mpeienax
MOPAZIKA), KITFOUEBbIE COOBITHS NIEPEUNCIICHBI (HE MeHee 2—3 Ha 3Tall), HO CBSI3U MEXAy
STallaMH PacKpbIThl HEMOJIHO WK €CTh MEJIKHE IPOITYCKH.

3 HasBanwust 3TanoB onpeneaeHbl IPaBHILHO, HO BO BPEMEHHBIX TPAHMIIAX €CTh IPyObIe
omnOKu (Oosiee yeM Ha OPSIOK), A KaKAOro dTarna yKa3aHo XOTs Obl OJJHO COOBITHE,
OJTHAKO OTBET COJICPKUT (PaKTHICCKHE HETOYHOCTH M HE JICMOHCTPHPYET MOHUMAHHS
IOCJIEA0BATENLHOCTH dBOIOLNH BeeaeHHOIA.

3aganue Ne49

g o
Teno OpolIeHO ¢ TOBEPXHOCTH 3eMIIH 1O YoM 0=30 K TOPU30HTY C HAYAIbHON CKOPOCTHIO V,=20Mm/C.
2
ComnpotuBiieHrEM BO3ayXa MpeHeopeus, g=10 M/c”. Onpenennre BpeMs MojieTa, MaKCUMaIbHYIO BBICOTY
MoIbEMa M JIaJIbHOCTh MOJIETA.

OI_ICHKa Ilokazarenu oLiIeHKH

5 3aaHKe BBIIIOJIHEHO B COOTBETCTBUHM € TPEOOBaHUAMHU K 0pOpPMIICHHIO 3a1a4. BepHo
BBIBEJICHBI MJIU 3alMCaHbl Bce KUHEMaTHueckue Gopmyibl. [IpaBUIbHO BITOTHEHbI
MO/ICTAaHOBKH U MpeoOpa3zoBaHusi. BepHo npoun3BeneHbl MaTeMaTHUECKHUE PacueThl BETUYHH C
YKa3aHHUEM €MHMII U3MEPEHUS, a TAK)KE IPUCYTCTBYET KPATKOE MOSICHEHUE X0/1a PELLIECHHUS.

4 3aaHue BBIOJIHEHO B COOTBETCTBUHU € TpeOOBaHUSIMU K oopmiieHHIo 3a1a4. BepHo
3aIrucaHbl BCe TPU pacuyeTHble (OopMyJIbl, BEpHO MPOU3BEAEH MEPEBO]] €AUHHIL U3MEPEHUS.
BepHo npoBenieHbl MaTeMaTH4YECKHE PACUEThI [Tl IBYX BEJIMUMH, a TPEThSI COJAEPIKUT
HerpyOyro omuoKy, 1100 Bce OTBETHI BEPHBI, HO OTCYTCTBYET €AMHUIA U3MEPEHUS XOTs OBl y
OJIHOY BEJINYUHBI.

3 3aaHue BBIMOJHEHO B COOTBETCTBHH € TpeOoBaHUSIMH K oopmiieHuto 3aaad. [IpaBuinbHo
3amMcaHbl OCHOBHBIE ()OPMYJIBI JIsl pacueTa BPEMEHH T0JIETa, MAKCUMATILHOW BBICOTHI U
nanbHOCTH (0€3 BbIBO/Ia). BhIMONIHEHBI MaTeMaTHYECKHE PacueThl, HO TOMYIIeHBI He Oolee
JBYX apu(PMETHIECKUX OMTUOOK MIJIM HETOYHOCTH B OKPYTJICHUH, JTUOO TOTyYeH OJIUH
BEPHBII YHCIIOBOW OTBET U3 TPEX.

3aganue Ne50

CdhopmynupyiiTe Tpy OCHOBHBIX 3aKOHA T€OMETPUYECKON ONTUKH, 3aMUIITUTE MAaTEMAaTUUYECKHE 3aiCH U
00J1aCTH IPUMEHUMOCTH.

Onenka |Ilokaszarenu oneHKH
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5 YeTko C(bOpMyJ'II/IpOBaHLI BCC TpH 3aKOHa oe3 OI_I_II/I6OK, MMPUBCACHBI BECPHBIC MATCMATHYCCKUC
3aIlluCH C IMOsJICHCHUEM 0603Ha‘ICHI/II\/'I, YKa3aHa 0011aCcTh MIPUMECHUMOCTH KaXXJ10r0 3aKOHa C
y4ueTOM BOJIHOBOMH MpupoAbl CBCTA.

4 Bce Tpu 3akoHa Ha3BaHbI BEpPHO, MAaTEMATUYECKUE 3aIIMCH B 11€JIOM MPABUJIbHBI, HO HE
yKa3zaHa HOpMaJlb B ()OPMYJIMPOBKE UM HET MOSICHEHUs! 0003HaYeHUH, 001acTh
MPUMEHUMOCTH JlaHa JIUIIb 711 OJHOTO-JIBYX 3aKOHOB WX 0€3 yKa3aHUsl OrpaHUYEHUH Ha
pa3Mepsl IPENATCTBUM.

3 BocnpousseneHs! ABa 3aK0Ha NMPABHJIBHO JIMOO BO BCEX 3aKOHOB JIOMYILEHA ITyTaHUIIA YTJIOB
MIPEJIOMIIEHUS U OTPa’KEHUS WIM OTCYTCTBYET IIJIOCKOCTH MAI€HUs, MaTEMATUYECKas 3aIliCh
YaCTUYHO HEBEPHA, 00JIaCTh MPUMEHUMOCTH HE YKa3aHa WM yKa3aHa OUIMO0YHO.

3amanue Ne51

Ha pucynke gan rpadux npoekum ckopocTu Tena Ha ocbh O, OT BpEMEHH.

Vi, Me |
20

10

0 5 710 15 Wzs 30 tc
10

3anaHue:

1) ITocTpoiite rpaduk yckopeHus a,(t).

2) Paccuuraiite nepemenieHe Teia 3a nepebie 15 cekyH.
3) Onpenenure MyTh, IPOHAECHHBINA TEJIOM 32 25 CEKYH]I.

OI.[CHKa Ilokazarenu OoLIEHKH

5 3aJaHKe BBIIIOJIHEHO B COOTBETCTBUM € TPEOOBaHUSAMHU K OOPMIICHHIO 3a1a4. BepHo
HocTpoeH rpaduk a,(t) ¢ NpaBUIbHBIMU 3HAYCHUSMH U MOJITUCAHHBIMU OocsiMU. be3ommbouHo
paccuuTaHbl IepeMellleHue U IyTh 32 YKa3aHHbIE IPOMEXYTKH BPEMEHU C YKa3aHHEM
enuHull. Bee Tpu MyHKTa BBITOJIHEHBI aKKYPAaTHO, YETKO U B TIOJTHOM 0OBbeMe.

4 3a/1aHuE BBINOJIHEHO B COOTBETCTBUHU € TPeOOBaHUSIMH K 0(hOpMIIEHUIO 3a]1a4. BbInoaHeHb!
BCE TPH 3aJlaHMsl, HO JOMYIIEeHa OIMOKA B 3HAKaX YCKOPEHMS WM pacdeTe IUIOMaau, oo
HEBEPHO yKa3aHbl €IMHULbI U3MEPEHUS, TMOO JAOIMYILEHbI 1BE - TP MEJIKME HETOYHOCTH B

HOJMHCAX OCEH, WM HEBEpHO BBIOpaH MaciTal, HO YUCIIOBBIE OTBETHI BEPHHBI.

3 3a/1aHue BBINOJIHEHO B COOTBETCTBHUHU € TpeOoBaHUAMU K odopmiieHuto 3aaad. [IpaBuibHo
BBINOJIHEH XOTs ObI OIMH U3 TPEX MYHKTOB, OCTAJbHbIE HE PACCUNTAHbI UJIH C IIPYOBIMU
omnOKaMu, MPHU 3TOM JIOIYCKAaeTCsl OTCYTCTBUE OJJTHOTO U3 TPEX 3aJlaHUM, €CIIU JIBa JPYTUX
CZIEJIaHbl y10BIETBOPUTEIBHO.
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3amanue Ne52

Onuiure OCHOBHBIE BETMYHMHBI, XapaKTEPU3YIOLIHEe MarHUTHOE noJie. VX ¢hu3nueckuil CMbICI, €TUHULIBI
M3MEPEHUs U UX CBA3H MEXY COOOM.

Ornenka

IIokazarenu OoLiICHKHU

5

[ToJTHOCTBIO PaCKPHIT (PU3UIECKHIA CMBICI BCEX YETHIPEX BEITUYHH, BEPHO YKa3aHbI STUHUIIBI
M3MEpEeHUs, MPUBEJICHBI U TIOSCHEHBI BCE OCHOBHBIE CBSI3U MEXy HUMH, OTBET JIOTHYCH,
coepKuUT GOPMYJIBI U TTOSICHEHUS 0€3 OITHOOK.

[IpaBusIbHO Ha3BaHbl U OXAPAKTEPU30BAHBI TPU BEJIUUYHMHBI U3 YETHIPEX, €AMHUIIBI U3MEPEHUS
yKa3aHbl 0€3 OIMOOK, MPUBEICHB OCHOBHBIC CBsI3U (HE MEHEe ABYX ), HO JOMYIIIEHa OTHA
HETOYHOCTb B OMPEeIeHUH (PU3UYECKOTO CMBICIIA U B 3aITUCH (POPMYIIBL, THOO
OTCYTCTBYET OJ[HA U3 CBA3CH.

Ha3BaHbl 1B€ OCHOBHBIE BEJIMYMHBI, UX (PU3UYECKHI CMBICI U €IMHUIIBI U3MEPEHHS B LIEJIOM
BEPHBI, HO UMEIOTCS TTPOOEIIHl B TOHMMAHUH CBSI3€H MEXKTy BETMUYNHAMH, JOMYIICHBI JBE-TPH
HerpyOble OIIMOKH, OTBET (hparMeHTapeH.
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