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B xoHTposibHBIE M3MepuTenbHble Martepuainsl EI'D-2025 mo ¢usmuke ObUIO BKIIOUEHO
26 3aaHuil, OILICHUBAIOIIUX YPOBEHb OCBOCHHS OCHOBHBIX HPEIMETHBIX pe3ylbTaTOB
U DJIEMEHTOB COJEPKAaHUS IKOJIBHOTO Kypca pusuku B cooTBercTBUU co PI'OC COO. 3ananus
KHNM Obutn HampaBiieHbl Ha IPOBEPKY OCHOBHBIX I'PYII MPEIMETHBIX Pe3yJIbTaTOB: BJaJCHUE
MOHATUWHBIM ammapaToM Kypca (u3uky; aHanmm3 (QU3NYECKUX IMPOLECCOB U SIBICHUN
C HCIOJIb30BaHUEM H3YUYEHHBIX TEOPETHUECKUX MOJIOKEHUN, 3aKOHOB U (PU3NYECKUX BEJINYUH;
METOAOJIOTUYECKHE YMEHUS; YMEHHE PEellaTh KaueCTBEHHBIC M PACUETHBIC 3aJa4Yl Pa3INYHbBIX
THUIIOB.

Kaxp1il BapuaHT 5K3aMEHAIIMOHHON pabOThI COCTOSUT U3 IBYX YacTed U BKIIOYAJ B ceOs
3a/laHus, pasiaudaroniecss GopMol u ypoBHeM ciokHOcTH. YacTh 1 comepkana 20 3amaHuit
C KpaTKuM OTBETOM (B BHUJE YKCIIa, HA MHOXXECTBEHHBIN BBHIOOpD W HAa COOTBETCTBHE). YacTh 2
coaepxxana 6 3aaHuil ¢ pa3BEPHYTHIM OTBETOM.

B wactu 1 paGotel comepxkanoch 10 3amaHuii, MPOBEPSAIOMUX BIAJACHHE OCHOBHBIM
MOHSTUWHBIM anMapaToM HIKOJBHOTO Kypca (GU3UKH. DTH 3a/aHus Mpearnoiaraid IpuMeHeHue
3aKOHOB H (OpMYyNl B CTaHIAPTHBIX YUYEOHBIX CHUTyallUsX, HHTEPHPETAIUI0 (PU3NIECKUX
3aBHCHMOCTEH, MpPEJICTaBICHHBIX B BUJE Pa3IMYHbIX TpadUKOB, aHATU3 DJIEKTPUUYECKUX WU
ONTHUYECKUX cxeM. Bocemp 3amanuii wyactu 1 ObulM HampaBiieHbl Ha aHanu3 (PU3MUYECKUX
MPOLIECCOB U SIBJICHUM C KCIONb30BAaHHUEM H3YYEHHBIX TEOPETHUECKHX TMOJOKEHUI, 3aKOHOB
U (Qu3nuecKuX BeNWYHMH. BrajgeHue MeTOM0JIOTMYeCKUMMU YMEHHSIMHU (CHATHE IOKa3aHHIA,
UCIIOJIb30BaHUE METO/a PSAAOB M BHIOOp 00OpYyIOBaHUS MO MPEUIOKEHHON T'HIIOTE3€ OIBITa)
OLIEHUBAJIOCH IBYMsI 3aJIaHUsIMU B KOHIIEe 4acTu 1. YacTpb 2 paboThl OblIa MOJHOCTHIO MOCBALICHA
PELICHUIO 3aJ1a4: OJIHO W3 3aJaHUil MPEeICTaBIsI0 cOO0N KaueCTBEHHYIO 33/1a4y, a OCTaJIbHbIE —
pacueTHbIC 3a/IauH.

B sx3amenanmonHoi paboTe OBUIM TIPEICTABIICHBI 3a/IaHUSI Pa3HBIX YPOBHEH CIIOKHOCTH:
17 3amanuii 6a30BOrO, MIECTh 3aJaHHUH MOBBIIIEHHOTO U TPH 3a/1aHUS BBICOKOTO YPOBHS. 3aaHus
06a30BOro ypoOBHS MPOBEPSUIM OBJaJIeHHWE MPEIMETHBIMU pe3yJbTaTaMH Ha Haubosee 3HaAYUMBbIX
3IIEMEHTaX COJEpKaHUs Kypca (DU3MKM, BXOASIIUX B coJepkaHue Kypca (pu3uku 0a3o0BOro
ypoBHs. Bce 3amaHus 6a3oBoro ypoBHS OBLIM BKIIOYEHBl B YacTh | paboThl. 3amaHus
MOBBIIIEHHOTO YPOBHS CJOXHOCTH OBLIM pacmlpeieieHbl Mexay dacTsiMu 1 u 2 paboTel u
OLICHUBAJIM YMEHUS aHAJIU3UPOBATh Pa3IUyHble (U3NYECKUE MPOILIECCHl U peliaTh HECIOXKHbIE
3amayn. B gactu 1 K 3a7aHUSIM TIOBBIIIICHHOTO YPOBHS OTHOCHUJINCH 33aJaHUS HA KOMIUICKCHBIN
aHanMu3 (PU3MYECKUX TMPOILIECCOB B MEXAHHKE, MOJIEKYJSIpHON (U3HKE U 3JIEKTPOJUHAMUKE.
3aiaHus BEICOKOTO YPOBHS CII0XKHOCTHU TIPEJIarairch B KOHIIC YaCTH 2 BapHaHTa, IPEICTaBIISUIN
co00i1 pacueTHbIE 3aJa4d U IPOBEPSUIM YMEHHE KOHCTPYHUPOBATH CIIOCOO pelieHus, KOMOMHUPYS
U3BECTHBIE YYAIIEMYCsI CITIOCOOBI.

DK3aMeHAIMOHHAs padoTa MpoBepsIa JIEMEHTHI COJEPKAHHS M3 BCEX Pa3/IeiioB (TeM)
Kypca pu3mku: MexaHuka (KMHeMAaTHKa, JTUHAMHKA, CTATUKA, 3aKOHBI COXPAaHEHHS B MEXaHUKE,
MEXaHWYECKUe KOJICOAaHWS M BOJHBI), MOJCKYJsIpHAs (u3uKa (MOJEKYIIPHO-KHHETHIECKAs
Teopus, TEPMOIUHAMHUKA), SJIEKTPOJUHAMHKA (INMEKTPOCTATUKA, MOCTOSHHBIM TOK, MarHUTHOE
1ojie, SJCKTPOMAarHUTHAs WHAYKLUS, DJIEKTPOMAarHUTHBIE KOJICOAHWS W BOJHBI, ONTHKA),
KBaHTOBas (u3MKa (KOPIMYCKYJSPHO-BOJHOBOM ayanu3M, (us3uka atoma, (u3MKa aTOMHOTO
a5pa).

B wactu 1 paGotbl OblTH MpeAcTaBlIeHbI OJMOKU 33JlaHUN MO YETHIPEM pasfenaM Kypca
¢u3uKK: 1IecTh 3aJaHWil M0 MEXaHWKE, YeThIpe 3aJaHusl MO0 MOJICKYJSIpHOH (u3HKe,
ISTh 33JJaHUI 110 ANEKTPOJAMHAMUKE U JIBa 3a/IaHUs MO KBaHTOBOW (u3uke. B Hauane xaxmoro
0JloKa Tpeajarajuch 3aJaHusl C KpPaTKUM OTBETOM B BHUJAE 4MCIA, 3aTEM — 3aJaHUs Ha
MHO>KECTBEHHBI BHIOOp YTBEpXKACHMI W 3aJaHue Ha coorTBercTBUe. [locie Temaruueckuit
0JI0KOB OBUIO BKJIIOYEHO 33JaHHE WHTETPUPOBAHHOIO XapakTepa Ha IOHMMAaHUE CBEACHUM
TEOPETUYECKOro XapakTepa. B konme wactu 1 mpeanmaranuch JBa 3a/laHdsi Ha TPOBEPKY
METOMOJIOTUYECKUX yMEHUH: Ha ONpeAelieHHe TI0Ka3aHWH W3MEPHUTENBHOT0 Tpuodopa,
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IpeICTaBICHHOTO Ha (oTorpaduu, U BEIOOP 000pYI0BaHUS sl TPOBEACHUS HCCICTOBAHUS 110
3alaHHOM B YCJOBHM TuIoOTe3e. MakcuManbHBIA Oajl 3a BBIOJHEHHWE YacTH | paboThl
cocTaBisit 62 % MakCUMaIbHOTO Oaa.

Yactp 2 paboThl OblIa MOCBAIIEHA OLIEHKE YMEHUS pelllaTh Ka4eCTBEHHBIC M PaCUETHBIC
3amaun 1o ¢usuke. llpm pemieHMM KadecTBEHHOH 3amayd HEoOXOAWMO OBLJIO TPUBECTH
paccyxaeHus o pU3NYECKUX MpOoIeccax C yKa3aHHWEM MCIIONIb3YEeMbIX B OOBSICHEHUU 3aKOHOB,
dbopMyn WM CBOWCTB siBIeHWW. PacueTHble 3amaum mpejiaradnuch Kak € SIBHO 3aJIaHHOU
dusznyeckoil Mopaenplo, TaKk H Ooliee CIOXHBIE, C HESIBHO 3aJaHHOW MOJIEJbBIO.
ChopMupoBaHHOCTH MPEIMETHOTO pe3yJIbTaTa MPOBEPSIIACh B MPOIECCE BHITIOIHEHUS LIEJIO0T0
KOMIUIEKCa JEWCTBUiA: BBIOOpA Ha OCHOBAHMM aHANU3a YCJIOBUA (PU3WYECKOW MOJENH,
OTBEYArOIIeH TpeOOBaHMSIM 3a1auyd; TPUMEHEHHs (QOPMYJ, 3aKOHOB, 3aKOHOMEPHOCTEH
U TIOCTYJNATOB (DPM3MUECKUX TEOPUI MPU HCIOJIB30BAHUM MaTEMaTHYECKHMX METOJOB peIleHUs
3a/1a4; MPOBEACHUSI pacueTOB HAa OCHOBAaHMHM MMEIOIIMXCS JAHHBIX; aHajdu3a pe3yJbTaToB U
KOPPEKTUPOBKH METOJOB pEIICHHUS C Y4YeTOM IMOJYYEHHBIX pe3ylnbTaToB. B 3amanun 26
JIOTIOJTHUTEIBHO TPeOOBaJIOCh TPEACTAaBUTh OOOCHOBAHWE BBHIOPAHHON (DHU3MYECKONH MOIEH,
T.€. TeX (U3NYECKUX 3aKOHOB, KOTOPBIE HCIIOIb30BAIUCH MIPH PEIICHUHN 3aau. MaKkcUMaabHbIN
Oas 3a perieHue 3aa4 cocTaBisl 38 % MakcuManbHOro Oajia 3a BClo padoTy.

B crpykrypy KUM EI'D no ¢uzuke B 2025 r. u3smeHeHus: He BHOCUIKCh. [Ipu 3TOM ObLI
pacIlIupeH CHEKTP NPOBEPSEMBIX 3JIEMEHTOB COEP)KAaHUS B 33JaHUAX YacTy |: TuHMIA 2 (BKIIIOUEH
3aKOH BCEMUPHOTO TATOTEHUs), 4 (3BYKOBbIC BOINHBI), 8 (KOMUYECTBO TEIJIOTHI), 16 (3aKoH
pPaaMoOaKTUBHOTO pacmana) — W 4yacTu 2: JuHud 21 (BKIIOYEHBI KA4€CTBEHHBIC 3a7add I10
MeXaHUKe) U 26 (BKIIOUEHBI pacyeTHBIC 33/]a4 TI0 CTaTUKE).

MaxkcumanbsHbIi 6amt coctaBmi 45. O01Iee BpeMsl BBITOJIHEHUS paboThl — 235 MHUH.

Yucno ydacTHHKOB ocHOBHOTO Tnepuona EI'D mo ¢usuke B 2025 r. cocraBmiio 99,5 Teic.
yenoBek (91 Teic. yenoBek B 2024 r., 92 ThIC. yenoBek B 2023 1.).

Cpennmii 6amn EI'D no ¢usuke 2025 r. cocrauin 61,3.

Munumanbesbeiii 6amt EI'D o ¢usuke B 2025 1. coctaBmi 8§ mepBUYHBIX / 36 TECTOBBIX
OamutoB. Jlons y4yaCcTHMKOB SK3aMEHA, HE IPEOOJECBIIMX MHUHUMAIBHOrO Oaiia, COCTaBMIIA
okoJ10 4 %.

MaxkcumanbsHblii TecToBbIM Oamn B 2025 1. Habpamu 566 yyacTHUKOB 3k3ameHa. Jloins
Y4aCTHUKOB dK3aMeHa, HabpaBmux 81-100 6aos, mpessicuia 13 %.

Ha puc. 1 npencraBnensl pacnpeneneHus pe3yibratoB ydyacTHUKOB EI'D no ¢usuke mno

MIEPBUYHBIM Oasiam.



PacnpepeneHue yyactHukos EM3-2025 no nepeuyHbIim 6annam
(MmakcumanbHblid 6ann - 45)
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Puc. 1

Hwxe mpencraBieHsl o0IIMe pe3yibTaThl BHIOTHEHHS JK3aMEHAIIMOHHOW pabOTHI IO
TPEM HANpaBICHUSAM: ISl TPYIN 33JaHUH, MPOBEPSIOMUX CHOPMUPOBAHHOCTH Pa3ITHYHBIX
Croco0OB JIEHCTBUH, ISl TPYNN 3aJaHUil MO Pa3HbIM TEMAaTUYECKUM pas3iesiaM U i TPYII
3aJJaHUd Pa3HOTO YPOBHS CIOKHOCTH.

B 1abn. 1 mpuBeneHbl pe3ynbTaThl BBIMOJIHEHUS TPYII 3aJaHUI, HANPaBICHHBIX Ha
OIICHKY Pa3JIMYHBIX CTIOCOOOB IEUCTBUH, (OPMHUPYEMBIX B MpoOIecCe O0yUeHHs (PU3HKE.

Tao0mnuma 1
Cpennuii % BBIOIHEHUS 110 TPYNIIAM
CnocoObI aeicTBHIMA 3aJTaHAI
2024 r. 2025 r.

[TpumeHeHne 3aKOHOB U (POPMYIT B THITOBBIX 80,8 76,7
Y4eOHBIX CUTYaIHsIX

AHanu3 1 00bsICHEHUE SIBJICHUN W TTPOIIECCOB 64,7 61,2
Meroaonoruueckre yMeHHst 83,8 82,6
Pemenne 3agau 28,7 26,5

B 1memom cTpykTypa OBIaJeHUs OCHOBHBIMH yMEHHSIMH, (OPMUPYEMBIMH B Kypce
¢u3uky, ocranach HeM3MeHHOW. HeMHOTro CHU3MIUCH pe3yJbTaThl, MPUYEM MPONOPIHOHATBHO
0 BCEM TMPOBEPSIEMBIM TPYIIaM MPEAMETHBIX PE3yJIbTaTOB. DTO MOXKET OBITh CBS3aHO
C YBEJIMYCHUEM YUCIEHHOCTH y4acTHUKOB EI'D mo ¢usuke B 3ToMm rogy. Bo3zmoxkHo, 3Ta rpymnmna
YYaCTHUKOB MMeJIa HEJA0CTATOUHYIO MOJATOTOBKY /ISl IEMOHCTPAIMU BHICOKUX PE3YJIbTATOB.

B Tabn. 2 nmpuBeneHsl pe3ybTaThl BBHITIOJHECHHS 3aJaHUN YK3aMEHAIIMOHHON padOThI 1O
coJiepKaTeIbHBIM pa3zesaM IIKOJIBHOTO Kypca (pU3HKH.

Tabmumna 2
Paznen kypca gpusuku Cpennuii % BBINIOJHEHUS 110 TPYyNIaM 3alaHnui
2024 r. 2025 r.
Mexanuka 60,6 57,8
MKT u TepmoanHamuka 60,1 58,2
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KBanToBas ¢uznka

OO6oO11IeHHbIe pe3ybTaThl BBIOJHEHUS 3aJaHU pa3HOrO YPOBHS CIOXKHOCTH IO
OJTHOMY M TOMY K€ pa3/ieny Kypca GU3UKH TaKKe MPOJAEMOHCTPUPOBAIH HEOOIBIIOE CHIDKEHHE.
[Ipu »TOM HambGonblIMe pa3inuusg HaOIIOAAIOTCA MO KBAaHTOBOM (H3MKe, MO KOTOPOi
B 9K3aMEHAIIOHHOM BapHaHTE UCIOJb3YyeTCs Beero 2 3amanus. K coxaneHuro, 31ech CKa3anoch
BBEJICHHE B 3TOM TO/y 3aJaHMi Ha 3aKOH PaJMOaKTHBHOIO pacrnaja, KOTOpble OTCYTCTBOBAJIU
B KM B mpouuiom roay. Ota rpynmna 3aJaHUil BBINOJIHSUIACh XYK€ 3aJaHUl Ha CTPOEHUE
aToMma, Apa WK 331aHUs Ha sJepHbIE PeaKLUH.

B Ttabn. 3 mpencraBineHBl pe3ynbTaThl BBHIMOJHEHUS paOOTHl MO TpyNIaM 3aJaHHui
pPa3sHOrO YypPOBHs CIIO)KHOCTH, BKJIIOYas pe3yJabTaTbl A TPyHIl C Pa3IMYHBIM YPOBHEM
HIOJITOTOBKH.

Tabnuua 3
I'pynmsl 3ananuit Cpennnii % Cpennnii %  BBINOJIHEHMsS  AJdd  TpyHI
pa3HOro ypoBHs BBITOJIHEHUS C pa3JIMYHBIM YPOBHEM MOATOTOBKH B 2025 T.
CJI0KHOCTH 2024 r. | 2025r. |I'pymnmal | I'pynna2 | I'pynna 3 | I'pynma 4
bazoBoro ypoBHs 77,0 72,9 19,1 58,1 86,1 96,5
[ToBBIIIEHHOTO YPOBHS 48,1 48.0 10,0 24.6 59,6 88,6
Bricokoro ypoBHs 20,9 18,9 0,01 1,6 20,8 75,1

[To cpaBHEHHIO ¢ TPOIUIBIM TOJIOM Ha MPEXKHEM YPOBHE 3a(pUKCHUPOBAHBI PE3YNIbTATHI
BBITNIOJTHEHMSI 33JJaHUN MOBBILIEHHOTO YpoBHA. [Ipn 3TOM Habm0qaeTCsl CHUKEHUE pe3ysIbTaToB
JUIsL 3a7aHuid 0a30BOTO YPOBHS CJIOKHOCTH. AHANU3 TMOKa3bIBaeT, YTO 3[€Ch HEAOCTATOYHO
BBICOKHE PE3YJbTaThl OBLIM MPOJEMOHCTPUPOBAHBI ISl 3aJaHHid, B KOTOPBIX TPeOOBAJICS XOTS
OBl MUHUMAJIbHBIN aHaJIN3 CUTYalluu Tepe]] MOACTAHOBKON YHCIOBBIX TAHHBIX B ()OPMYIIBI.

AHZU'II/I?; pGSYJ'II)TaTOB BBIITOJTHCHUA 3a)1aH1/1171 y‘-IaCTHI/IKaMI/I C paSJ'II/IqHBIM ypOBHeM
MOJTOTOBKU TMOKa3bIBaeT AuddepeHnuanuo Tpynn Y4acTHUKOB SK3aMeHa MO YCIEIIHOCTU
BBITIOJIHEHMSI 33/IaHUM Pa3HOTO YPOBHS CJIOXHOCTH. JIJis Tpymmbl 2 y4aCTHHUKOB XapaKTEPHO
OcBOeHHE Kypca (U3MKH TOJNBKO Ha 0a30BOM YpOBHE; Ipymma 3 TOKa3blBa€T OCBOCHHUE
HpeI[MeTHLIX pe3y.]'II)TaTOB 1 DJIECMCHTOB COI[ep)KaHI/ISI KaK Ha 6a3OBOM, TaK U HA IIOBBIINICHHOM
YPOBHSX CJIOXHOCTH. BBICOKOOANIBHUKH JEMOHCTPUPYIOT YCIEUIHOE BBINOJHEHUE 3aJaHUN
BCEX YPOBHEM CIIOKHOCTH.

Ha puc. 2 nmpuBenena nuarpamMma CpeJHUX MPOILECHTOB BBITIOJHEHHUS O KaXKIOW JTHHUHN
3a/IaHUI 17151 HK3aMeHalMOHHOM paboTsl 2025 T.



CpeAHWI NPOLEHT BbINO/HEHUA 3alaHUM MO IMHUAM
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Puc. 2

Hcxons u3 oOUIenpuHATHIX HOPM, COAEPKATENbHBIM 3JIEMEHT WJIM YMEHHUE CUUTAeTCs

YCBOEHHBIM, €CJIH CPEAHUN IPOLEHT BBIIOJHEHUS COOTBETCTBYIOLICH €My TIPYNIbl 3aJaHUN
C KpaTKuM M pa3BepHyThIM oTBeTaMu mnpeBslmaet 50 %. Ilo pe3ynprataMm BBINOJHEHHS TPyl
3a/IaHNM, TIPOBEPAIOIINX OJHY U Ty € I'PYIILY IPEIMETHBIX PE3yJbTaTOB U MOCTPOCHHBIX HA
OJIM3KUX DJJIEMEHTaX COJIEpP’KaHUs, MOXHO TOBOPUTH OO0 YCBOCHHM YMEHHMH U 3JIEMEHTOB
COJIepKaHuUs:

OTIPE/ICIIATh YCKOPEHUE PAaBHOYCKOPEHHOTO JIBMKCHHS TI0 TPauKy 3aBUCUMOCTH TPOCKITUU
CKOPOCTH OT BPEMEHHU; IyTh, MPONUJCHHBINA TEJIOM MPU PAaBHOMEPHOM U PaBHOYCKOPEHHOM
JBWDKEHUS, 10 rpauKy 3aBUCUMOCTHU MPOEKIIMHA CKOPOCTH OT BPEMEHH;

BBIYUCIIATH 3HAYCHUC (i)HSPI‘-IGCKOfI BCJIMYHHBI C HCIIOJB30BAHMECM HU3YUYCHHBIX 3aKOHOB
u (GopMyn B THUIOBOW y4eOHOW CHTyaluu: BTOpOH 3aKoH HBIOTOHA, 3aKOH BCEMHUPHOTO
TATOTCHUS, CUIa TPEHMs, 3aKOH ['yKka, 3aKOH COXpaHEHUs MMIIYJIbCa, 3aKOH COXPaHEHUs
MEXaHMYECKOM HHEepruM, MpaBWJIO PaBHOBECHsI pbluara, MEepuoJl CBOOOTHBIX KoyeOaHUI
MaTEMaTHYeCKOr0 MAasTHHUKA, YaCcTOTa KOJICOAHW, KHHETHUECKast YHEPIHsl, CKOPOCTh 3BYKa,
3aBHUCHUMOCTh CpeJHEHl KHHETHMYeCKOH DSHEPruM TEeIUIOBOTO JBIDKEHHS MOJIEKYJT OT
TeMIeparypsl, ocHoBHOe ypaBHeHre MKT, ypaBHeHHE COCTOSIHUS HJEANTBHOTO ra3a, padora
rasza, nepBbiii 3akoH TepMoauHamuku, KII/[ TennoBoil mammHbl, yJaelabHas TEIIOEMKOCTb
BCIICCTBA, YJCJIbHAA TCIUIOTA IIJIABJIICHUA, YJCJIbHAA TCIUIOTA HapOOGPaSOBaHI/ISI, 3aKOH
Kynona, 3apsia, mpoTekaromuii 4depe3 IMOINEepEeYyHOE CEUEeHHE MPOBOJHMKA, 3aKoH Owma,
MOIIHOCTBh TOKa, MAaTrHUTHBIN NOTOK, 3HCPrud MArHuTHOI'O IIOJIAd KAaTylIKW C TOKOM, CHJIa
Jlopenma, 3akon ®apanes, mepuoa  CBOOOJHBIX  SJIEKTPOMArHUTHBIX  KoJieOaHUH
B K0JIe0aTEIbHOM KOHTYPE, 3aKOH OTPAKCHHsI CBETAa, 3aKOH PaTMOAKTUBHOTO pacmaia;
OTIpECNIATh M300pakeHHUss B COOMpAOMIEH JIMH3E, COCTaB AaTOMHOTO sapa, MacCcOBOE
U 3aps/I0BOE YUCIIA AJEP B AAEPHBIX PEAKIUSX;

AHAJIU3UPOBATE XaApPAKTCP U3MCHCHUA (1)I/IBI/I‘IQCKI/IX BCJIIMYMH JId CIICAYIOIIUX MPOHCCCOB U
SBJICHUM: TIUIaBaHWE TeJ, JBIDKCHHE Tejla 10 HAKJIOHHOW IUIOCKOCTH, ABWKEHHUE Tela,
OpOILIEHHOTO TOJ yIJIOM K TOPH30HTY, MABIDKEHHE Tela IO OKPYXHOCTH, W3MEHEHUE
napamMeTpoB ra3oB B H30IPoOIlECCaxX B HACAIBHOM Ta3e, B TOM UYHCIE MPECTABICHHBIX MPHU
noMoIM rpaduka, H3MEHEHHE MapIUalbHOTO JaBIEHUS B CMECH Ta30B, W3MEHEHUE



COTIPOTHBIICHUSI pEOCTaTa B IEMH IMOCTOSTHHOTO TOKa, IBW)KCHUE 3apsSHKCHHOW YaCTHIIBI
B MarHUTHOM T0JIie, siBeHue GpoTodddeKTa;

yCTaHABJIMBATh COOTBETCTBUE MEXIY MPOLIECCAMU M3IYUYCHHUS U MOTJIOLICHUS CBETa aTOMOM
Y SHEPTeTHYECKUMH MEPEX0aMH aTOMa;

UHTEPIPETUPOBATh  TpaUKH, OTpaXkarollde  3aBUCHUMOCTb  (DU3UYECKUX  BEIMYMH,
XapaKTepU3yIOIUX CBOOOJHBIE KOJIeOaHHWS MaTeMaTHYeCKOro MasiTHHKa, CBOOOJHBIC
AJIEKTPOMAarHUTHbIE KojeOaHH B K0s1eOaTeIbHOM KOHTYPE;

IPOBOJUTh KOMIUIEKCHBIM aHanu3 (U3NUECKUX IPOLECCOB: PAaBHOYCKOPEHHOE JBH)KEHUE,
NpEJCTaBICHHOE B BHUJAE Tpaduka 3aBUCUMOCTH KOOPAMHATHI OT BpPEMEHH, CpaBHEHHE
PaBHOYCKOPEHHOTO U PaBHOMEPHOIO [BW)KEHHUI, IPEICTaBIECHHBIX B BHUAE TI'papHUKOB
3aBUCUMOCTH KOOPJHMHATBl OT BPEMEHH, CpPaBHEHHE JBYX PaBHOYCKOPEHHBIX JBHXCHHN
NPEJCTAaBICHHBIX B BUJE I'PapMKOB 3aBUCUMOCTH CKOPOCTH OT BPEMEHHM, JBM)KEHUE Opycka
[0 IIEPOXOBATOM MOBEPXHOCTH, KOJIEOAHMS MAaTeMaTHYECKOro MasTHUKA, KoyieOaHus
NPYy>KMHHOTO MAasTHHUKA, IUIaBaHWE TeJl, M3MEHEHHE arperaTHbIX COCTOSIHUH BEILECTBa,
NpEeJICTaBICHHOE B BUJE TpaduKa 3aBUCHMOCTH TEMIIEPATypbl OT BpEMEHH HAarpeBaHUs, MK
U30MpOLIECCOB, NPEACTABICHHBIX B  BHAE TIpa(UKOB, CBOWCTBA  HEHACBHIIIEHHOTO
¥ HAaCBIIIEHHOTO TIAPOB, CBOOOTHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHusI B KOJIeOaTeIbHOM KOHTYPE;
BOCIIPOM3BOANTH OCHOBHBIE TEOPETHYECKHE CBEACHHWS IO BCEM paszieiiaM Kypca (U3HKH:
ONpesieIeHNs] MOHATHUH M (PU3MYECKMX BEJIMYMH, (DOPMYJIMPOBKH 3aKOHOB, 3aBUCHUMOCTHU
($u3nUeCKUX BETMUMH, ONMCaHue (PU3MUECKUX MOJIelel, CBOMCTBA POLIECCOB U SIBICHUM;
3alMCHIBAaTh TOKA3aHUSI M3MEPUTENFHBIX TPHUOOPOB (IUHAMOMETP, TEPMOMETpP, OapoMeTp,
aMIIepMETP, BOJIETMETP) € YUETOM MOTPEIIHOCTH U3MEPEHU;

BbIOMpATh HeJocTalollee OoO0OpYJOBaHUE JUIsl IPOBEACHUS KOCBEHHBIX M3MEpPEHHHA U3
MPEUIOKEHHOTO TIEPEYHS M SKCIIEPUMEHTAIBHYIO YCTAaHOBKY /ISl IIPOBECHHS MCCIICIOBAHUSL.

K nedunnram MOXXHO OTHECTH CIEIYIOIUE YMEHHUS:
aHATM3UPOBATh XapakTep H3MEHEHUs (HU3UUECKUX BEIMYUH IpU HU3MEHEHMH o0beMa
HACBIIIEHHOIO Tapa;
IPOBOJUTH KOMIUICKCHBIN aHAIN3 (PU3NYECKUX MPOLIECCOB: PABHOMEPHOE JBMKEHHE Teja IO
OKPY>XKHOCTH, W3MEHEHHE [aBJECHMs TIa3a B M30IpPOLIECCaX B 3aBUCUMOCTU OT CpeIHEN
KMHETUYECKOW DHEpPruM  TEIUIOBOIO  JIBUXKEHHMS  MOJEKYJ, B3auMOJECcTBHE  JIBYX
HENOJBWKHBIX TOYEYHBIX 3apsA0B, HM3MEHEHHUE OJIIEKTPOEMKOCTH KOHJAEHcaTopa IpU
U3MEHEHUH PpAcCTOSHUS MEXIYy €ro IUIACTMHAMH, BO3HHMKHOBEHHE HHAYKLMOHHOIO TOKa
B KaTyIIKE PU U3MEHEHUH TOKA B KaTyIIKE Ha TOM K€ CEpJCUYHHUKE;
pelaTh pacyeTHbIE 3aJa41 OBBIILIEHHOTO YPOBHS CI0KHOCTH;
pelaTh KayeCTBEHHbIE 3aa4H;
pelaTh pacyeTHbIE 3aJJa4l BBICOKOI'O YPOBHS CII0KHOCTH.

PaccmorpuM Oosiee MOIpOOHO OCHOBHBIE PE3yJbTaThl BBIOJHEHUS TPYIN 3aJlaHHi,

MIPOBEPSIONINX PA3TMYHBIC CIIOCOOBI JICHCTBHIA.



Ipumenenue 3axoH086 u popmyn 8 MUNOBLIX YUEOHBIX CUMYAYUAX

B »sk3amenanuonHble BapuaHTbhl Obulo BKIOYeHO 10 3amaHuii 6a30BOTO  ypOBHS
C KpaTKMM OTBETOM B BHJE 4YHCIIa, KOTOpBIC MPOBEPSIN TOHHMAaHHWE OCHOBHBIX 3aKOHOB
u popmyn kypca Qusukm cpemHedl mkosbl. IS BceX JMHHMA OTHX 3aJaHHA OTMEUYCHBI
pe3yJbTaThl BBIMOJHEHUSI, KOTOPBIE CBHJIETEIBCTBYIOT 00 OCBOEHHMHM YyMeHHsa. PaccMoTpum
Pe3ybTaThl BHITOJHEHUS 3TUX 3aJaHUH [0 KaXKJIOMY U3 TEMaTHUYECKHUX Pa3/IeiIoB.

Cpennuii pe3ynbTaT BBINOJIHEHHs 33JaHUN Ha TpPHUMEHEHHE (OpMysT B CTaHIAPTHBIX
CUTYaIUsX M0 MEXaHUKE COCTaBWI 76 %, 4TO HECKOJIBKO HIKE, YEM B TIPOLLIIOM roay, — 83 %.

C pesynbratamu Bbilie 80 % BBHIMOIHEHBI 33JaHUS HA pacueT KoddQuilmeHTa TpeHus
CKOJIBKCHUS TIPU 3aJlaHUH YCJIOBUH B BHJE TAOJUIIBI AHHBIX OIBITOB, PacyeT KWHETHYECKOU
SHEPruu ABWXKYLIETOCs Tella, MNPUMEHEHHE 3aKOHA COXpPaHEHUs OJHEpruu MAis  Teda,
MOJHUMAIOLIEroCs MO TJaJAKOW HAKJIOHHOM IIJIOCKOCTH, M3MEHEHHE Iepuoja KojeOaHui
NPYXKUHHOTO MasiTHUKA IPU U3MEHEHUHU MacChl Tpy3a.

Huxe oxumaeMoro okas3aauch pe3yibTaTbl BBIIOJHEHUS 33JaHUA Ha IMPUMEHEHHE
3aKOHA BCEMUPHOTO TATOTEHUS, B cpeHeM — 65 %. Hike npuBeneH npuMep Takoro 3aJaHusl.

Ipumep 1

Mooynv cun epasumayuoHHO20 NPUMSAIHCEHUS MeHCOY O8YMs OOHOPOOHLIMU WAPAMU, YEeHMPbL
KOMOPbIX HAXOOAMCSL HA paccmosinuu 6 m Opye om opyea, pasen 12 nH. Kaxoe 6yoem modyivb
CUl NPUMAICEHUSL MENHCOY HUMU, eCU PACCHOSHUE MeHCOY UX YeHMPAMU YMeHbuums 00 3 m?

Omeem: 48 nH.

31ech BEpHBIM OTBET yKazaiu JUIIb 58 % y4acTHUKOB, a €Ie YETBEPTh 3amucajia OTBEThI
24 1 6, T.e. B 2 pa3a 60Jbllie WIK MEHBIIIE, YTO TOBOPUT O MPOoOIeMax co 3HaHUEM (HOPMYIIHI.

TpanulIMOHHO TPYIHOCTH BBI3BAIM 3aJlaHUsI HA HE3aBUCHUMOCTBH IMepuoAa KoJjeOaHuit
MaTEeMaTHYECKOr0 MasTHHUKAa OT Macchl rpy3a (50 % BBIMONHEHHS), a TaKXKe 3aJaHUs Ha
oTpeicIICHUE TTapaMeTPOB MEXaHWMIECKOUW BOJTHBI IIPH ITOMOIIH rpaduka (CM. IpuMep HIKE).

Ilpumep 2
Ha pucynxe nokasan epagux 3asucumocmu KoopouHamsi X om epemenu t 0jisk OOHOU U3 MOYeK
Konedaowetics cmpyHsl. Yemy pagna yacmoma 3mux Ko1eOaHUll CmpyHul CONACHO epaApuKy?

X, CM
0,2
0,1

0
-0,1
-0,2

Omeem: 125 Ty.

3nech b 53 % y4acTHHMKOB 3alMCalld BEPHBIA OTBET, a enie 26 % ykasamm otser 0,125.
Takum o6pazom, okono 80 % sSK3aMEeHyeMBIX YMEIOT HaXOAWTh MO rpaduky mepuos; KoiedaHuit
Y 3HAIOT COOTHOUIEHHE MEX]y YaCTOTOM U MEPUOJOM, HO JOIYCKAIOT OIIMOKY B CHSTUM MOKa3aHUI
¢ rpa¢uka, He oOparias BHUMAHUS Ha IOTIOJIHEHHE ITPY 0003HAYEHUH OCH BPEMEHHU.

XoueTrcss OTMETUTh, 4YTO HauOoJjiee YCIEIIHO BBINOJHSIMCH 3aJaHMsl, B KOTOPBIX
HanpsMyIo TpeOyeTcsi TOIBKO MOJCTaBUTh yKa3zaHHbIC 3HAUCHHs B Kakyto-nmubo dopmymy. [Ipu
JTIOOBIX JIONOJHUTENBHBIX YCIOBUSX, JaXe TeX, KOTOpbI€ JaBHO H3BECTHbI M OTPAXKEHBI
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B OTKPBITOM OaHKE 3a/JlaHuii, BO3HUKAIOT TPYJHOCTU C BBIINOJHEHHEM Y TPYyHN BBITYCKHUKOB
C HU3KUM YPOBHEM MOJTrOTOBKH. [IporsumtocTpupyeM 3To IpUMEPOM HIKE.

Ilpumep 3 (cpeonuii pezyromam evinoanenus — 59 %)

K cucmeme uz xybuxa maccoii 2 ke u 08yx He8eCoMbIX NPYHCUH ky k> 7

- =
NPUNIOJCeHA HNOCMOSHHAA 20PU3OHMANbHAA culd F  (cMm. M NN
pucynok). Cucmema nokoumcs. Medxcody KyOUKOM u OnoOpou  #: 7 T,

mpenusi Hem. Jlegvlli Kpau nepeou npydcuHvl NPUKPeniéH K cmenke. JKécmkocmb nepeou
npyacunvl k; = 400 H/m. JKécmxocms emopoii npysxcunvt k; = 800 H/m. Yorunenue emopoii
npyaicunvl pasno 2 cm. Onpedenume mooyas cuivl F.

Omeem: 16 H.

[To MmonekymsipHO# (pH3HKE B 3K3aMEHAIIMOHHOM BapUaHTE UCIOJIb30BAIOCH JIBA 3aJaHUS
Ha MpUMEHEHHE 3aKOHOB U (opmyn. [lo cpaBHEHHIO ¢ TPOIUIBIM TOAOM COAEpX)aHHE OBLIO
HEMHOT'O PacIIMpPEeHO 3a CUeT 3aJaHuil Ha (OpMyJIbl JUIsl YAEIbHOW TEIUIOEMKOCTH, yIEIbHON
TEIUIOTHI MJIaBJICHUs U apooOpasoBanus. CpeqHuil pe3yabTaT okazaics paBHbIM 76 %, 4To, Kak
Y TI0 MEXaHUKE, HEMHOTO HIKE, YeM B Mpouuiom roay, — 81 %.

Pesynbrarsl Bbime 80 % mnpoaeMOHCTpUPOBAHBI I TPyNN 3aJaHUN Ha NPUMEHEHHUE
GbopMyIIBI CBSI3M TEMIEPATyphl ra3a CO CpeJHEH KMHETHUYECKOW SHEepruell MOCTYNaTeIbHOTO
TEIUIOBOTO J[BHKCHHSI CTO MOJICKYJI, YPABHCHHS , — , ;7 , YPABHCHHUS COCTOSIHHS rasa, MepBOro

3aK0HA TepMoauHaMuKH, popmyitbl st KIT/] TerumoBoro nBuraTelns yepes3 padoTy ¥ KOJINIECTBO
TEIJIOTHI, OJIy4YEHHOTO OT HarpeBaTelis.

Huxe oxxumaemMoro BBINIOJIHEHBI TMPOCTHIE 3aJaHUS HA ONPEJCIICHUE YAEIbHOU
TEIUIOEMKOCTH, YJEIbHOW TEeIJIOTHl IUIABJICHUS WM MapooOpa3OBaHUsA C HCIOJIb30BaHHUEM
rpadMKOB M3MEHEHHsI arperaTHBIX COCTOSHUM BeIIecTBa — B CpedHeM 56 % BBIMOIHEHHUS.
[Ipumep Takoro 3ajaHus NPUBEIEH HUXKE.

Ilpumep 4 (cpeonuii pezyromam vinoanenus — 54 %)
Ha pucynxe noxasan epagpux 3aeucumocmu memnepamypor L, Cy
sewecmea om OMOAHHO20 UM KOIUYeCmeda Meniomol 6
npoyecce Menio0OMeHa ¢ OoKpyscaiowel cpedoi. Macca
sewecmea paena 1,5 ke. Ilepsonauanvho eewecmeo 6bL10 6
arcuokom cocmosinuu. Kakosa yoenvnas menioma nuagnenust

seujecmea? I
Omeem: 400 kIDorc/ke. 0 2 4 6 81012 Q,10 Ix

31ech AOMyCTHIN apuPMETHICCKYIO OIMUOKY, yKa3aB HEBEPHYIO CTENEeHb ¢ mudpoii 4,
b 6 % ydacTHUKOB. OcTallbHbIE HEBEPHO OIPEAETIIA KOJTUYECTBO TETUIOTHI, BbIICIUBIICECS
MIPY KPUCTAJUIM3ALMK BEILIECTBA, YaIle BCETO UCMOJb3Ys MPU 3TOM 3HAYEHUE 12'10° JIx. ¥ storo
3amanus (Kak Uy aHAJOTHYHBIX €MY) O4YeHb BBICOKas auddepeHIupyomas crnocoOHOCTb:
YYaCTHUKU U3 CUIIBHOM TPYMIBI BHIMONHSIIOT €ro ¢ pe3yiabraToM 98 %, a u3 cinaboil rpymibl —
b 18 %.

Eme omna rpymma 3amaHuii, KOTOpas TPAAWIIMOHHO BBI3BIBACT 3aTPyJIHEHUS, — Ha
npuMeHeHrue (GopMyll, KOrja oJHa M3 BEJIMYMH U3 MEHSETCS Ha KaKoe-TO 3HAa4YeHHe, a HE BO
CTOJIBKO-TO pa3 (CM. MpUMeEp HUKE).



Ilpumep 5 (cpeonuii pezynomam evinoanenus — 52 %)

Ilpu ymenvuwenuu abconromuout memnepamypol Ha 600 K cpednss xunemuueckas sHepeusi
HOCMYNAMENbHO20 MENN08020 OBUNCEHUs MOJIeKYI apeona ymenvuiunacy 6 3 pasa. Kaxosa
HauanbHas memnepamypa 2aza?

Omeem: 900 K.

B arom 3apannu 20 % yuyacTHUKOB npuBenu oTBeT 1800, cunTtas KOHEUHYIO TEMIIEPATYPy
paBaori 600 K. V¥V otoro 3amanus (Kak W y aHAJOTHYHBIX €MY) TaKXe OYCHb BBICOKAS
muddepeHmanus B BHIIOTHEHUN MEXAY cHiIbHOM rpymnmnoi (91 %) u cnaboit rpynmoit (11 %).
OueBHIHO, YTO B JaHHOM clydae IpobOjema He B 3HaHUM (GOpMyJbl, a B IPOBEJCHHUU
NPOCTEHIINX MaTEMaTHYECKUX MPEOOPa30BaHU, T.€. B pa3IMUUIX B MATEMAaTHUYECKOM MOJrOTOBKE.

Jnist 3agaHuil IO DIEKTPOJAWHAMHKE CPEIHUI Pe3yJbTaT BBIMOJIHEHHS, KaK U MO JABYM
JpyTUM pazfenam, cocTaBui 76 %, 4TO CONOCTaBUMO C IOKazaTesieM npouuioro roga — 77 %.

Hnst GopMysl 1O 3NEKTPOJMHAMUKE CpPEIHUH pe3yibTarT BhINOIHEHUs Bbime 80 %
OTMEYEH Ul TpyNn 33JaHud Ha TOUCK M300pakeHus mpeamera B coOuparoliell JHH3e,
OIIPEJIETICHNE PACCTOSHUS 10 HM300pakeHHMs B IUIOCKOM 3€pKaje, pacdyeT CHJIbl TOKa 4Yepes3
NPOTEKAIOIMH 3apsi] ¢ UCIOIb30BaHUEM IpaduKa 3aBUCUMOCTH 3apsiaa OT BpEMEHH, a TaKXkKe Ha
npuMeHeHne 3akoHa Dapanesi, GOpMyIBI AT MOUTHOCTH TOKa M (OPMYJIBI Ui MAarHUTHOTO
IOTOKA Yepe3 MHAYKIUI0 MAarHUTHOTO MOJIS U IUIOIIA/b PAMKH.

Hemuorum Oosniee 65 % ydacTHUKOB CIIPaBUIMCH C 3a/laHUSIMU HAa IPUMEHEHHUE 3aKOHA
Kynona, 3axona OMa 1715 ydacTKka LIeMU B CiIy4ae MCIOJb30BaHMs rpaduKa 3aBUCUMOCTH CHJIbI
TOKAa OT HANpsOKeHHS, (POpPMyIBI A SHEPTMHM MAarHUTHOTO IOJII KATYIIKH C TOKOM, 3aKOHa
OTpa’KeHHsI CBETA.

bonee cnoXHBIME OKa3ajdMch TpyNmbsl 3agaHuil Ha cpaBHeHwe cwi JlopeHia,
onpenenenue OJIC caMOMHIYKIMM 1O TpapuKy 3aBUCHUMOCTH CHJIBI TOKAa OT BpPEMEHH,
CpaBHEHHE TepHoAa KojeOaHWi B KoyieOaTelbHOM KOHTYpE MpPHU M3MEHEHUHM HHIYKTHBHOCTH
KaTYILIKU WU 3JEKTPOEMKOCTH KOHIEHCATOPa U MPUMEHEHUE (POPMYJIbI 11 MarHUTHOTO MIOTOKA
(cM. mpUMep HUXKE).

Ilpumep 6 (cpeonuti npoyenm svinonuenus — 58)

Ilposonounas pamka epawaemcs 6 NOCMOAHHOM OOHOPOOHOM MAZHUMHOM NOJe 8OKpY2 OCU,
nepneHoOuUKyIApHol 6eKmopy macHumuou unoykyuu. Ocb 6pawjenus 1excum 6 RI0CKOCMU PaMKU.
Maecnumnuviii  nomox, NPOHU3LIEAIOWUL  NOBEPXHOCMb, KOMOPAs  02PAHUYEHA  PAMKOL,
usmensemecs no saxony @ =4-10"cos100xt, 20e éce semuuumnvi evipascensi ¢ CH. Mooy
eexmopa maznumuou unoykyuu paser 2 m1n. Onpedenume niowadb pamxu.

2
Omeem: 2 cm’.

B »ToM 3amanuu ommOKy B BbIYMCICHUHM cTeneHu aonyctunu 11 % ydacTHHKOB,
OCTAJIBHBIC JKC MCIBITbIBAJIM 3aTPyAHCHHA C MOHHMAHUCM aHAJIUTHYECKON 3aImcu JJISL
M3MEHEHHUsI MarHUTHOTO MOTOKA.

Ha mo3unuu 16 B 3K3aMEHAIIMOHHOM BapHaHTE NPEJIarajoch BCETO OIHO 3aJlaHHE 1O
KBaHTOBOH Qu3uKe. 3amaHue OBIO C KPAaTKUM OTBETOM W 0a30BOTO0 YpPOBHS CIOXHOCTH.
Cpennuii pe3ynbTaT BBINOTHEHHUS 3aJaHU d3TOM JMHUM oOKazajcs paBHbBIM 79 %, dYTO
COIIOCTaBUMO C PE3yJIBTaTOM Ipouutoro roaa — 78 %. Jlns 3amaHuii Ha MOHUMAaHUE CTPOCHUS
Apa aToMa MPOJEMOHCTPUPOBAH CpeAHUN pe3yabTaT 87 %, 4To BhIIIE MMOKa3aTeseil MpoIuioro
rona — 78 %. 3agaHus Ha ompeneNieHre 3apsiia WM MacCOBOTO YMCJIa HEU3BECTHOTO JIEMEHTA
B SIJICPHOM pEaKlWU MPHU YCJIOBUH, YTO 3Ta peakiys ObUIa 3amucaHa B SIBHOM BHJE, TaKXke
nokazaiu Ooisiee BbicOkui pe3ynbrar — 91 % (B 2024 r. — 86 %). bonee cnoxxHbIMM OKa3aluch
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3aJaHKsl Ha MOHMMaHKE MMEPHOo/a MoJiypaciaga paaloaKTHBHBIX saep U rpaduKa 3aBUCUMOCTH
Yrciia paJIMOAKTUBHBIX SIEP OT BPEMEHU (CM. TIPUMEP HHIKE).
Ilpumep 7
79
Ilepuoo T norypacnada uzsomona pyouous ;R pasen 23 mun. Usnauaneno oopasey cooepica

4 mrmons amoeo uzomona. CKo1vKo 3mo20 uzomona ocmanemcs uepes 92 mun.?

Omeem: 0,25 MKMOJIb.

DOta rpynma 3aJaHuil B MPOILIOM TOAy HE HCIOJIb30BAIaCh, CPEIHUN pPE3yibTaT
BBINIOJIHEHMSI TAKUX 3aJJaHUI OKa3aJics paBHbIM 68 %.

Ionumanue epaghuxos 3asucumocmeri puzuueckux eruyun

B kxaxaom 3K3aMeHaIMOHHOM BapUaHTE MpEJIarajuch 3alaHusl UCTIOJIb30BaHUEM MISTH-
HIECTH PA3NIUYHBIX rpagukoB. B nuHuM 1 TpagulMOHHO Mpeajarajuch TOJNBKO 3a/laHus
C HCIIOJIb30BaHUEM TPadUKOB PABHOMEPHOTO U PaBHOYCKOPEHHOTO JBMKCHHSI IO PAcUueTy MyTH
U YCKOpeHUs Tena. B oTienpHbIX TpyMnax BapuaHTOB B JIMHUM 6 ObUIH 33/1aHUS Ha ONpE/elIeHNe
BUJa TpadUKOB 3aBUCUMOCTH OT BPEMEHH pA3WYHBIX BEIMYMH, XapaKTePU3YIOIINX
PaBHOYCKOpDEHHOE JBIJKEHHE, B JUHUM 15 — 3ajaHus Ha pacro3HaBaHHe TIpadukos,
XapaKTePU3YIOIINX JJICKTPOMArHUTHBIC KOJEOaHUS B KOHType. B IHWHUSX HCIONh30BAINCH
OTJIeIbHbIE MOJETH 3aJaHHil, B KOTOPBIX MJISl pacueTa BEJIMYUH WIM OOBSCHEHUS IPOIIECCOB
HEOOXOUMO OBUIO HMHTEPIPETUPOBATH BHJI TMPEIJIOKECHHBIX TpadUUeCKNX 3aBUCUMOCTEH.
AHanmu3 pe3ysNbTaTOB TMOCIEAHEH TIPYIIbl 3aJaHUM NPEICTaBICH B APYrUX MoJpasjenax
HACTOSIINX PEKOMEHIALUN.

Cpennuii pe3ynbTaT BBIIOJHEHU Tpynnsl 3aganuil iuHauM 1 cocrasui 80,4 %. [Ipu sTom
3a/laHus Ha OMPEJEIICHNE TPOCSKIIMU YCKOPEHHSI 10 rpaduKy 3aBUCHMOCTHU MPOCKIIUH CKOPOCTU
Tela OT BPEMEHH JUIsl PAaBHOYCKOPEHHOTO JIBH)KEHUS BBIMIOJIHEHBI ¢ 00Jiee BBHICOKHM CPEIHUM
pesynbratoM — 87 %, 4em 3alaHusi Ha OMpeJesieHHue MyTH, MPOUIEHHOTO TEJIOM, MO TpaduKy
3aBUCUMOCTH MOJYJII CKOpPOCTHM Tena OT BpemeHu — 75 %. Cnemyer OTMETHUTh, 4TO
NpeAIaraioch ONPENEIUTh MyTh CYMMAapHO JUIsl JBYX-TPEX YYaCTKOB JBMXKEHHUS C Pa3HbIM
YCKOpEHUEM
U CUCTEMAaTUYECKHE OITMOKHU B BeEpax OTBETOB HE BBIIEISAIOTCS, OCHOBHOUW MPUYMHON CHIKEHUS
pPe3yNbTaTOB MO CPABHEHHUIO C MPOIUIBIM TOJAOM CTaIH apu(pMETHUECKHE OMIMOKU MPHU pacyeTe
IJIOIIAIEH TpaneUnid.

Ha wmaMm 15 npemnmaranuch 3aiaHdsi Ha  paclo3HaBaHuWe TpaduKoB IS
AIIEKTPOMATrHUTHBIX KoyieOaHuil B KOHType. [Ipu 3ToM ObUTH KakK TpaaulIMOHHBIE (HOPMYITHPOBKU
C PHUCYHKOM KO0JIeOaTEeNIbHOTO KOHTYpa M OIMCaHHWEeM HauyalbHBIX YCJOBMM, TaK WU 3a/JaHus,
B KOTOPBIX YCIIOBUS OBLUTM 3a/laHbl AHAIUTHYCCKUMHU (OpMynaMH Ui HANpsHKCHHWS Ha
KOHJICHCATOpe WJIM CHJIbI TOKa B KaTymike. HezaBucumo oT (popMyiIHpoOBKH € ONpeaesieHHeM
BEJIMYMH N7l YKa3aHHBIX Tpa(UKOB CIpPaBHIACH MOJOBHHA YYaCTHHKOB dK3ameHa. [Ipumep
3a/IaHMsl TIPUBEJICH HIKE.

Ipumep 8 (cpeonuii npoyenm svinonrnenus — 50)

Hoeanvubviii kKonebamenvHulii KOHMYP COCMOUM U3 KOHOEHCAMOopa U KAmywKu uHOYKMueHoCm.
Hanpsscenue medncoy o6K1a0kamu KOHOEHCAmMopa usmMeHAemes: 60 6peMeHU 8 COOMBemcmeuu ¢
Gopmynou U(t) = U, cos wt.

Ilpusedénnvie Hudxce epaguxku A u b npeocmasnsiom 3aeucumocmv Qusuueckux 6enuyuH,
Xapakxmepusylowux 21eKmpoMacHumHsle Konebanus 6 kowmype, om epemenu t (T — nepuoo
Konebanutl). Ycmanoeume coomeemcmeue Mexicoy pagukamu u QuuiecKkumu eeIuduUHamu,
3a8UCUMOCTb KOMOPLIX OM 8PeMeHU dmu epaguxu mocym npeocmasiame. K kaxcoou nosuyuu
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nepeo2o cmoabya nodbepume coOmM8emMCmayOuYI0 NOUYUIO U3 MOPO20 CMOAOYA U 3anuuume
6 mabnuyy eblopanHvle Yu@dpvl NOO COOMBEMCMEYOUWUMU DYKEAMU.
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I'PAOUKU OU3NIECKHUE BEJINYHUHDBI

A 1) cuna moka 6 kamyuwke
A) 2) BHepaus MAZHUMHO20 NOJISL KAMYWKU
/\ 3) oHepeus dneKmpuiecKo2o nojs KOHOeHcamopa
0 \/ T\T 4) 3aps0 00HOU U3 0OKIAOOK KOHOEHCamopa
A
b)
0 T ¢
O b
meem:
1|2

Kak nokasbiBaeT aHaau3 BEEPOB OTBETOB, IIOJHOCTHIO BEPHBIM OTBET 12 cMOInuM yKas3arb
37 % BBIMYCKHUKOB, MOYTHU TPETh OMNpeeiiia NepBblid rpaduk Kak 3apsii OAHON U3 OOKIAaI0K
KOHJIeHCcaTopa. 3aTpyAHEHUs ObLUTH JINOO B HEMOHMMAHUH, YTO KOJIe0aHUs 3apsiia KOHAEHcaTopa
U HampsbkeHue Ha HeM cuHGasHbl, JUOO B HEIOCTAaTOYHOM MaTeMaTHYeCKOH IOJTrOTOBKE
Y HETTIOHWMAaHHUH aHAJIUTHYECKON (DOPMYJIBL.

Ananuz u obvscHenue A61eHuil u npoyeccos,
npoeepKa NOHUMAHUA OCHOB0NOIAzArOUuUx meopemudeckKux NONOAHCEHULL

Ha no3unum 18 B 3K3aMEHAallMOHHOM BapUaHTE MpeAJaralich 3aJaHUs HAa MPOBEPKY
IIOHUMAaHHUSI OCHOBHBIX TCOpCTI/IIIeCKI/IX HOJ'IO)KCHI/Iﬁ IIKOJIBHOT'O Kypca (1)I/ISI/IKI/I. 3aI[aHPI$I UMCIIN
WHTETPUPOBAHHBINA XapakTep M COJAEPKall YTBEPKACHUS M3 Pa3HBIX pa3lenoB Kypca (pusmku:
0 OJHOMY W3 MEXaHWKH, MOJICKYJSIpHOW (M3MKM ¥ KBaHTOBOM (HU3MKKM W JBa U3
37eKTpoAuHaMUKU. CpeaHuil pe3yiabTaT BBINOJIHEHUS 3THX 3aJaHuid coctaBui 55 %, 4TO
MOJIHOCTBIO COOTBETCTBYET pe3yjbTaTaM Mpouuioro roga. CoXpaHUIUCh U TEHJEHIIUA BEPHOTO
BbIOOpA YTBEPkKACHUN B 3aBUCUMOCTHU OT MX THIIA: YCIEUIHEE BBIACISINCH BEpHbIE U HEBEPHBIC
YTBep)KI[eHI/ISI, OITNCBIBAIOIIINEC 3aKOHOMepHOCTI/I, HpeIlCTaBJIeHHBIe B pa3J'II/IIIHI>IX (bopMynax
Y 3aKOHaX. MeHee yCHelHO BBIIOJIHEHBI 33/IaHUsl C YTBEPKACHUSAMU, ONMCHIBAIOIIMMU CBOMCTBA
SABJIEHUU U mpoueccoB. [IpuBenem npumep 0HOTO U3 3aJaHUM.

Ilpumep 9 (cpeonuii npoyenm vinonnenus — 53)
Boibepume 6ce 6eprvle ymeepocoenus 0 Gu3uiecKux s8ieHUsIX, eTUUUHAX U 3AKOHOMEPHOCTISIX.
3anuwume yughpoi, n00 KOMOPLIMU OHU YKAZAHDL.

1) Tena deticmeytom Opye na Opyea cunamu 0OHOU U MOl JHce NPUPOObl, PAGHBIMU NO MOOYVIIO U
NPOMUBONONONCHBIMU NO HANPAGNEHUIO.

2) Komnoencayueii nasvigarom npoyecc npeobpazo8anus HcuOKocmu 6 meépooe 8euecmso.

3) B npoyecce nonsapuzayuu ceazaHHvle NOJNOMCUMENbHLIE U OmMpUyamenvHvlie 3apsaobl
OUDNIEKMPUKA CMEWAIOMCSL 8 NPOMUBONONONCHBIE CINOPOHDI.
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4) Onepeusi macHumHo20 NOAS KAMYWKU UHOYKMUBHOCMbIO L npamo nponopyuounanvha
Keaopamy Cuibl MOKa 8 Kamyuxe.

5) Cseem ob6nraoaem Oyanusmom ceolicme. npu €20 PAcnpoCMPaHeHuu NpOosAGIAIOMCs
KOPNYCKYIApHble CEOUCMBA c6ema, d Npu 63auUMO0eiCEUY C 6eecneom — 60JIHOGbIE.

Omeem: 134

[Ipu BBIMOHEHUU 3TOTO 3a/1aHUs TIOJHOCTBIO BEpHBIN 0TBET BhIOpain 20 % y4acTHUKOB.
[Tpu sTom otBeT 1 ykazanu 70 % BBITYCKHUKOB, OTBET 4 10 (Gopmysie Al SHEPTUU MAarHUTHOTO
nosist — 72 %, a BOT OTBET 3, CBA3aHHBIN C ONMCAHMEM IIpoLecca MOISAPU3ALUU JUIEKTPUKA, —
TONbKO 47 %. CTOUT OTMETHUTH, YTO HEBEPHBIA OTBET 5 O KOPILYCKYJSIPHO-BOJHOBOM J1yajau3Me
51 % 3K3aMeHyeMBIX yKa3aJld KaK BEPHBIi.
Huxe mnpuBeaeHsl mnpuMepbl BEPHBIX YTBEPKACHUM, KOTOpbIE BBIOMPAIUCH pexe
0’KHUJAEMOTO.

— B xome mpomecca KpuCTaUIM3alMM KUJAKOCTH BHYTPEHHSISI DJHEPIHUsl CHUCTEMBI
<OKMJIKOCTh + TBEPIOE TEJ0» YMEHBUIIAETCS, a TEMIEpaTypa 3TOM CUCTEMBI OCTAETCs
HEU3MEHHOM.

— Ilpu nmepexone DJIEKTPOMAarHUTHOM BOJIHBI M3  ONTHYECKHM MEHEE IUIOTHOU
B ONTUYECKHU O0JIee MIOTHYIO Cpey JUIMHA BOJIHBI YMEHBIIIAETCS.

— B ogHOpPOIHOM 3JEKTpOCTaTHUECKOM TMojie paboTa MO MEepEeMENICHHIO 3apsiia MEXIy
JIBYMSI TOYKAMH HE 3aBUCHT OT ()OPMBI TPACKTOPHH.

— Becbh anexTpocratnueckuil 3apsa IPOBOJHUKA COCPENOTOUEH HA €0 MOBEPXHOCTH.

JIuaum 3aganuii 6, 10, 15 u 17 npoBepsaan NpeuMyIIECTBEHHO YMEHUE aHAIM3UPOBATH
U3MEHEHHE (PU3NYECKUX BEIMYWH B PA3IMUHBIX. Pe3ynbTaThl BRIMOJHEHUS 3THX TPYII 3aaHAN
pa3IMYHBI 110 pa3HBIM pasnenam Kypca (usuku. Tak, HanOosiee BHICOKUN CPEIHUN Pe3ysIbTaT
BBITIOJIHEHUS — 78 % — MPOJIEMOHCTPUPOBAH ISl 3aJaHUM 10 MeXaHUKe (Ha JBMXKEHHE TEJ MO
YIJIOM K TOPHU30HTY, IO HAKJIOHHOM IUIOCKOCTH W BpalleHus Ha naucke). [lo monexynspHoOn
dusnke cpeaHuii pe3yabTar coctaBmi 64 %. [Ipu 3ToM HanboIee MPOCTHIMU OKA3aTUCh 3aJaHUS
Ha OIpejesieHHe MapIUaJIbHOTO JAaBJICHHS Ta30B M MapaMeTpoB Tra30B (JIaBlIeHHE, 00beM,
TEMIIepaTypa) B H30MIpPOLIECCaX, YyTh CIOKHEE CTalu 3aJaHUsl HA ONpENeJICHUE BHYTPEHHEU
SHEPruu Win pabothl raza. K mpoOiieMHBIM MOXXHO OTHECTH TPYIIY 3aJaHUi Ha M300apHBIN
npotuecc. [Ipumep Takoro 3aanusi NpyUBEIEH HUXKE.

Ipumep 10 (cpeonuii npoyenm vinonHenus — 52)

B yununopuueckom cocyde noo ecepmemuuHbiM NOPUWHEM HAXOOUMCS 2d3.
THopwenv He 3aKkpennién u modcem nepemewamvcs 8 cocyoe Oe3 mpeuus (Cm.
pucynok). Tasz 6 cocyoe mnacpesarom. Kax usmensromes 6 pesyivmame

Haepesarnus odaesnenue 2asa u KOHYyenmpayus eco MOﬂéKyﬂ?

na kasicooti genuuuHbl onpedenume cOOmMEemMcmayowuli Xapakmep usMeHeHus:
1) yeenuuueaemcs
2) ymeHvwaemcs
3) He uzmensemcs
3anuwume 6 mabauyy evibopanHvle YUPpPul 01 KancOou ¢pusuyeckoi eenuqunvl. L{ugpol 6
omeenie MO2ym NO8MOPSAMbCA.

Jlasnenue easza Konyenmpayus monexyn easa
3 2
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CloXXHOCTh 3/1eCh 3aKJII0Yanach B PACHO3HABaHMM M300apHOrO mpolecca: Mpu
HarpeBaHWU ra3 pacUIMpseTCs, MOPLUICHb MMOJHIUMAETCS, HO JaBJICHUE BHYTPU OCTACTCS PaBHBIM
aTMOC(epHOMY.

Ha mo3unmu 17 ucnosnp30BanCh 3aaHus Ha aHAIN3 W3MEHEHUs] (PU3MYECKUX BEITHYHH
npu otodddexre. Cpeanuii pedynbrar okazancs paBHbIM 60 %. CaMbIMM HU3KUMH OKa3aJliCh
NIOKa3aTeNy IO DJJICKTPOJMHAMHKe (3agaHue 15), Thoe mpeiaraiuch CUTyalud JBHUKCHUS
3apsOKCHHBIX YaCTUIl B MArHMTHOM IIOJIE€ W HM3MCHCHHEC IIapaMCTPOB PE3UCTOpa B MLCIH
TIOCTOSTHHOTO TOKa. Huoke mpuBeieH mpuMep 0IHOTO U3 3aJaHUH 110 JIEKTPOIUHAMUKE.

Ilpumep 11 (cpeonuii npoyenm vinonnenus —4.5)
OmpuyamenvHo 3apANHCEHHbIU UOH OBUNCEMCSA PABHOMEPHO NO OKPYICHOCMU 8 OOHOPOOHOM
macnumuom none. Kax usmensames cuna, oeticmeyrowas Ha UOH CO CMOPOHbI MACHUMHOZ0 NOJI,
U nepuoo e2o odpaujenus, ecau yeeauiuns CKOpoCms UOHA?
st kaswcootl enunuHbl onpedenume cooOmeemcmeyowuil Xapakmep UsMeHeHUs.:

1)  ysenuuumcs

2)  ymeHvwumcs

3)  He usmenumcs
3anuwume 6 mabauyy 6vliOpanHvie yudpvl 018 Kax*cOou usuueckou eeaudunsvl. L{ugpo
8 omaemne Mo2ym nO8MOPAMbCsi.

Cuna, oevicmeyrowas Ilepuoo obpawenus
HA UOH CO CIMOPOHbL MACHUMHO20 NOJIS uoHa
1 3

3nech MOMHOCTHIO BepHBIM OTBEeT 13 BBIOpanu 20 % yuyacTHHUKOB 3k3ameHa. [Ipu 3Tom
yBenuueHue cuibl Jlopenna BepHo ykazanu 61 %, a BOT HE3aBHCUMOCTh NepHoja oOpalleHus
MOHA OT €ro0 CKOPOCTU OTMETWIIH JUIlb 23 %.

YMeHne npoBOIUTh KOMIUIEKCHBIH aHan3 (PU3MYECKUX MpoIieccoB oneHnBanock B KUM
IpY TIOMOIIM TPeX 3aJaHUN Ha MHOXXECTBEHHBIH BBIOOpP: 10 MEXaHUKE, MOJIEKYJISpPHON (pu3nKe
U DJIEKTPOJAWHAMHUKE. B KakJJOM 3aJaHUM TpeIarajgoch BEIOpaTh BCE BEPHBIC OTBETHI M3 IISITH
IPEUIOKEHHBIX, IPU 3TOM BEPHBIMH MOINIM OBITh Kak fBa, TaKk W TpU yTBepkaeHus. Kak
NpaBWIO, TEKCT 3aJaHU COMPOBOXKJAICS TrpaduyecKuMH OOBEKTaMU (CXEMaTHYHBIMU
pPUCYHKaMH OINBITOB, TaOIMLIAMHU WM IpadUKaMH), ¥ Ul BBINOJHEHHs 3aJaHUM HE0O0X0AUMO
OBUIO POSIBUTH YMEHHUSI 110 pabote ¢ rpadudeckoit mHpopMaIue.

CaMbpIMU  BBICOKMMM OKa3aJIUCh CPEIHUE pe3yJbTaTbl BBHINOJIHEHUS 3a/JaHUil Ha
KOMIUIEKCHBIA aHaMM3 (PU3MUECKUX MPOILECCOB MO MexaHuke — 66 %, 4TO HEMHOTO BBIIIE
nokasarenei mpouutoro roga. Ilo monexysispHOW ¢u3uKe pe3ynabTaTbl CHU3WINCH — 59 %
(B8 2024 1. — 63 %), a MO 2JIEKTPOJMHAMUKE, KaK U B MPOLUIbIE TOAbI, 3TU IPYIIbl 3aJaHUN
OKa3aJIuCh HauboJiee CI0KHBIMU: CPEHUHN pe3ybTaT BHINOIHEHUS — 51 %, 4TO HEMHOIO BbIIIE
nokasatesist mpornuioro rojaa — 47 %.

ITo mMexaHuke Hanbojee BBICOKHE pPe3yJIbTaThl MPOJEMOHCTPUPOBAHBI s 3allaHUM Ha
aHaM3 JBWKCHUS TeJa, TPEACTABICHHOTO B BHJIE rpaduka 3aBUCHMOCTH KOOPIWUHATHI OT
BpeMeHu (74 %), Ha aHaINU3 PaBHOYCKOPEHHOTO JBMKEHUS, IPEICTABICHHOIO B BUJE TAOJUIIbI
(69 %) u rpadukoB (65 %). YcIenHo BBITOJHEHBI 3aJaHUs HA aHATN3 KOJeOAHUN MPYKUHHOTO
MasiTHHUKA, MPEACTaBICHHbIE B BHUJE TaOIUIBl 3aBUCUMOCTH KOOPJIMHATHI OT BpeMeHu (64 %).
Haubonee TpynHoM okazanmack Tpynmna 3aJaHUd Ha aHaAIW3 JIBIJKCHHS aBTOMOOWIS TO
3aKpyTriIeHHOMY MOCTy (45 %).

[To wmonexymnsipHOl (u3nKe HamboJjiee YCIENIHBIMA OKa3ajicCh 3a/JaHUs Ha aHaIU3
rpaguka 3aBUCHUMOCTH TEMIIEpaTypbl OT BPEMEHH INPU W3MEHEHMM arperaTHbIX COCTOSHHM
BemiectBa (71 % BemonHeHus). Bpime panee (QUKCHPOBAHHBIX PE3YJIHTATOB BBIMOJIHEHB U
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3a/laHus HA aHAIU3 TpaduKa N3MCHECHUS JaBJICHUS Mapa (HACHIIIICHHOTO U HEHACHIIIICHHOTO) TIPH
U3MEHEHUU ero oobvema (62 %). 3HauuMo HIKE IPOAEMOHCTPUPOBAHBI PE3YIbTATHI IS aHATN3a
CUTYaIuH, PEJACTABICHHBIX B BUJE IPAPUKOB PA3IMUHBIX ITUKINYECKUX MPOIECCOB (B CpeaHEM
51 %). [Ipumep oHOTO U3 TaKUX 3a/laHUI TPUBENICH HIDKE.

p
Ipumep 12 (cpeonuii npoyenm vinonnenus — 50) ol 1 5
Ooun MOTb apeoHa A6Aemcs pabouum meiom 0
8 MennoeoM osucamene, KOMopulll pabomaem no Yyukiy, nokazanHomy byl 4 3

Ha pucyHke 8 nepemeHnvix p—V (p — 0asnenue apeouna; V — e2o 06vém).
U3 npueedénnoco nudice cnucka evlbepume 6ce 8epHule YmMEepHCOeHuUsl,
xapaxkmepusyrowue pabomy 08ucames.

0 % 21 3% ¥

1) Apeon nonyuaem nonodicumenvHoe KOIUHECMB0 MeENiomvl OM Hazpegamens MONIbKO 8
npoyecce 1-2.

2) B npoyecce 3—4 enympenmss sHepeusi apeorHa He U3MeHsAemcsl.

3) Paboma apeona 3a yuxn pasua 2pyVy.

4) Makcumanvuas abconromuas memnepamypa ap2ona 8 yukie 8 6 pas 0oavuie MUHUMANTbHOLL.

5) B npoyecce 4—1 apeon omoaém xon00uibHUKy HOIOHCUMENbHOE KOIULeCmE0 meniomol.

Omeem: 34

311ech NOJHOCTBIO BEPHBIM OTBET yKa3auu 27 % BBIIYCKHHUKOB, @ YaCTUYHO BEPHBIN —
44 %. Ilpu stom HauOoisiee MOMyJsIpHbIE HEBEpHbIEe OTBETHl ObTM 1 U 5. DTO 03Hayaer, 4ToO
9K3aMEHYEMBIE YCIIEIIHO IPUMEHSIOT K aHAJIU3Y MPOLIEcCa YPaBHEHUE COCTOSIHUS I'a3a U yMEIOT
onpeAensiaTh paboTy Mo rpaduky, OJHAKO HCIBITHIBAIOT CIIO)KHOCTH B IMPUMEHEHUU MEPBOTO
3aKOHA TEPMOAMHAMMKY, HE PA3IMYAIOT, B KAKUX CIIydasx ras ojly4aeT WiIK OTAAET TEIUIOTY.

Kak Oputo OTMEUEHO BBINIE, TPAJAUIMOHHO 3aTPYJAHCHHUS TIPU  BBITOJTHECHUHU
KOMILJIEKCHOTO aHaJii3a MPOLECCOB BO3HMKAKOT ISl 3aJaHUN MO0 JJIEKTPOAUHAMUKE. 31eCh
CpeIHUH pe3yIbTaT BBITIOJHEHUS 3aJaHI Ha aHAIN3 JJIEKTPOMATrHUTHBIX KOJICOAHHIA B KOHTYpE,
MPEJICTaBICHHBIX B BUI€ TaONIHUIbI 3HAUEHUH 3apsifa KOHJIEHCATOpa OT BpeMeHH, cocTaBui 52 %.
Jlist 3amaHuil HA aHATU3 B3aUMOJCUCTBUS JABYX 3aKPEIUICHHBIX 3apsOKEHHBIX OYCHH OTMEUYEHO
MHOTO OIIMOOK B OMNpPENEICHUHM HANpPSXKEHHOCTHU OSJIEKTPOCTATUYECKOrO TOJIsA, a CpeIHui
pe3ynbTaT BBIOJHEHUS OKazaics paBHBIM 45 %. K coxaseHuto, HUKE ypOBHS OBJIAJCHUSA
BBIIIOJIHEHBI 33JIaHMs HA aHAJu3 CUTyallud BO3HMKHOBEHHS HWHIYKIIMOHHOI'O TOKa B KaTyIUKe,
HaxXOJSALIEHCS HAa OJHOM CEPACYHHUKE C KaTYIIKOH, B KOTOPOM AJEKTPUUYECKUA TOK MEHSAETCS
B COOTBETCTBHHM C TPEJCTABICHHBIM IpaduKkoM, a TakKe 3aJaHHs Ha aHajJu3 MapaMeTpoB
IJIOCKOTO KOHAEHcaTopa (CM. MpUMep HUXKE).

Ilpumep 13 (cpeonuii npoyenm vinoanenus — 43)

IInockuii 6030ywmblii konoencamop émxocmovio Cyp cocmoum u3 06yx
MEMANIUYECKUX NAACTUH, HAXOOAWUXCA HA paccmosHuu dy opye om
opyea. Kowndencamop 3apsounu u OMKIOYUIU OM  UCMOYHUKA
NOCMOsIHHO20 — Hanpsidcenusi.  Paccmosinue  mesicdy  naacmunamu
MEHSIemCsi CO pemMeHemM mak, Kak NOKA3aHo Ha epaghuxe.

Buvibepume 6ce gepHble ymeepicoenus, cOoOmeemcmsyouue OnUcaur dy

onvima. 0 (1 t, 5 tat

1) B unumepsane epemenu om () 0o ty EuKOCmb KOHOEHCAMoOpa 0CMaémcs HeusmeHHoll.
2) B unmepsane epemenu om () 00 ty3Hepeus KOHOEHCAmopa yMeHbUIAemCsl.

3) B unmepeane epemenu om t; 00 ty3aps0 KOHOEHCamopa 0Cmaémcs Heu3MeHHbIM.
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4) B uumepeane epemenu om (0 00 ty HANPANCEHHOCMb IIEKMPUUECKO20 NOTAL MEHCOY
NAACMUHAMU KOHOEHCAMOopa 0Cmaémcs NOCMOSIHHOU.

5) B uumepsane epemenu om (0 0o t; HanpsdiceHue MedxHcoy HIACMUHAMU KOHOEHcamopa
YMeHbuaemcs.

Omeem: 34

[TockonbKy KOHIEHCATOp 3apsXKeH M OTKIIOYEH OT HCTOYHUKA IOCTOSHHOTO
HAIpsDKEHUs, TO 3apsA] Ha HEM IpU HM3MEHEHHUH PAacCTOSHUSA MEXAY IUIACTHHAMHU OCTaeTcs
Heu3MeHHbIM. COOTBETCTBEHHO, TMpPU YBEJIMYEHUH PACCTOSHUS MEXAYy IUJJaCTUHAMU
JIEKTPOEMKOCTh ~ KOHJIEHCATOpa YMEHBIIAETCs, CJEAOBATEIbHO, HAINPSDKEHHE  MEXAY
IUTACTUHAMU yBEJIMYUBAETCS, HAPSDKEHHOCTD 3JIEKTPOCTATUUYECKOrO MO MEXAY IMIaCTUHAMU
OCTaeTcs HEU3MEHHOW. OHEprus KOHAEHCATOpa YBEIMYMBAETCS, IIOCKOJIBKY COBEpIIAETCS
paboTa, Korjaa pas3/BUraloTCsl IJIaCTHHBI. B 3TOM 3aaHMU MONHOCTBHIO BEPHBIM OTBET yKa3aiu
25 % y4aCTHHMKOB 3K3aME€Ha, IPHU 3TOM OTBET 3 BbIOMpanu yamie, ueM oTBeT 4 (57 % u 41 %
COOTBETCTBEHHO). OJTHAKO BTOPBIM IO MOMYJISPHOCTH OKa3aJCsi OTBET 25, KOTOPBIM ONMUCHIBACT
IIPOTUBOINOJIOXKHYIO CUTYal[MI0 YMEHBIIEHUS PACCTOSHUS MEXAY IUIACTUHAMM.

Memooonoecuueckue ymenus

B oKk3ameHanMoOHHBIE BapHaHTHl OBLIO BKIIOYEHO JBa 3aJaHUsl 0a30BOTO YPOBHS
CJIOKHOCTH, HAITPABJICHHBIC HA OLEHKY METO0JIOTHYSCKIUX YMEHUIA.

3amanust nuHAKA 19 TpoBepsUIM yMEHHWE 3alHChIBaTh MOKAa3aHHWS HW3MEPHTEIBHBIX
npuOOpOB C y4eToM aOCOJIIOTHOW TOTrpENIHOCTH u3MepeHuit. [lpu 3ToM abconroTHas
MOTPEIIHOCTh 33/1aBajlach B TEKCTE 3aJ[aHUs uepe3 IeHy JeneHus npudopa. CpeaHuii pe3yapTar
BBITIOJTHEHHSI STOW TPYMIBI 3aAaHuil — 72 %, 94TO HECKOJIbKO HIKE JAHHBIX MPOILIOro rojaa Asis
AQHAJIOTUYHBIX 3a7aHuil. [Ipy 3TOM pe3ysbTaThl HEMHOTO 3aBHCENM OT BHIA M3MEPUTEIHHOTO
npubopa: nuHamometp (90 %), ammepmerp u BosbTMETp (68 %), manomerp (75 %). bonee
HU3KHE TIOKA3aTeIH ISl aMIIEPMETPOB W BOJIETMETPOB CBSI3aHBI C TEM, YTO HCIIOJIB30BAIHCH
NBYXTpEACTbHbIE MPHUOOPHI W HEOOXOJUMO OBLIO BBIMOJHUTH JIOTIOJIHUTEIBFHOE JICHCTBHUEC
BBIOOpA IIKANbl A CHATHS Toka3aHuil. JInbo umcnonb3zoBanachk Gotorpadus >IEeKTPUISCKON
ey, ¥ HeoO0X0AMMO OBITO BRIOpATh CaM M3MEPUTEIBHBIN PHOOP (CM. IPUMED HIIKE).

Ilpumep 14

Yuenuk cobpan anexmpuueckyio yenv, cocmosuyro uz oamapetiku (1), peocmama (2), xmoua (3),
amnepmempa (4) u eonommempa (5). Ilocre s3mozco o npogén uzmepenus HANPIHCEHUS HA
UCOYHUKE U CUbl MOKA 6 yenu. A6Conomuas noepeuHocms usMepeHusi CUibl moKa 6 yenu u
HANPSXNCEHUsT HA UCMOYHUKE PAGHA NOJIOBUHE YEHbl OeleHUs. aMnepmempa u eotbmmempa. 4emy
PABHO NO pe3yTbmamam IMux UsmepeHull HanpaxiceHue Ha Kiemmax oamapeuxu?
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Omeem: ( 2,6 + 0,1 ) B.

3ananus nuHuN 20 IpoBepsIM yMEHHE BbIOMpaTh 000pyI0BaHKE AJIs IPOBEIECHUS OIbITa
1o chopMyIUpOBaHHOI B TEKCTE 3a/JaHUs TUIIOTE3e ombiTa. [Ipennaranucey 3ajaHus Ha BBHIOOD
XapaKTEepUCTUK O00OPYAOBaHMs W3 IPEICTABICHHOIO B Tabuuue nepeuHs NaHHbIX. CpenHuii
pe3ynbTaT BBINOJHEHUS 3TOM Ipymibl 3anaHuil coctaBuil 84 %. [lpu sTomM TemaTuka 3agaHMid
(BBIOOp mapaMeTpoB ras3a, HapaMeTpOB IUIOCKOTO KOHJAEHCATOpa, MapaMeTpoB Ppe3UCTOpa)
IIPAKTUYECKU HE BIIASIIA HE PE3YJILTATHI BBIIIOJHEHUS OTUX 3aJaHUN.

Pewenue 3a0au

B wactu 2 sk3aMeHanMOHHOI paboOThl Mpeniarajioch MIECTh 3a1ady Pa3jMdHOTO THIIA
Y YPOBHEH CJI0)KHOCTH T10 BCEM pa3fieliaM IIKOJIBHOTO Kypca (PU3UKH, KPOME KBAHTOBOW (PH3HKH.

KauectBennsie 3amaun Ha mo3uiuu 21 B sToMm roay Oa3upoBanuch Ha MaTepuaie
MEXaHHUKH, MOJICKYJSIPHOH (U3MKU ¥ 3IeKTpoauHamMuku. CpemHue pe3yJbTaThl PEIIeHUs
KaueCTBEHHBIX 3a1a4 coctaBuiu 22,3 %, 4TO, K COXAJIEHUIO, HUXKE IOKa3aTelell MpOoIUIoro
roga — 37,2 %.

Cpenu HOBBIX U1t BapuaHToB EI'D 3amanuii mo MexaHuke HanOolee YCHEeIHON ¢ TOUKU
3pEeHUsl PE3YJbTATOB BBINOJHEHHS OKa3alach rpymiia 3a/1ad M0 aHAJIU3y CUTyaluH, B KOTOPOM
paccMmarpuBaiach Iaii0a, jexkaiias Ha TOPU3OHTAIBHOM JTUCKE Ha HEKOTOPOM PACCTOSIHUM OT
ero ocH. /IMCK IMJaBHO pacKpPyYHMBAIOT OTHOCHUTEIBHO BEPTHUKAIBHOM OCH, MPOXOJAIICH uepe3
€ro IIEHTP, B pa3HBIX OMNBITaX JIO pa3HbIX VYIJOBBIX CcKopoctei.  HeoOxommmo, 3Has
KOX(PQUITUEHT TPEHUS, I KaXKIOTO OIBITa OMPEISIUTh, HAYHET JIM Mai0a CKOIB3UTh IO TUCKY
BO BpeMSsl €ro pacKpyduBaHUA. {75 BEpHOrO pelieHus HeoOX0IUMO OBLIO clielaTh PUCYHOK C
yKa3aHUEM CWI, JCHCTBYIONIMX Ha Iail0y, 3amucaTh BTOpOM 3akoH HbIOTOHA W CpaBHUTH

MOJTYYEHHYIO BEJTMUUHY /u_g C 3aJJaHHBIMH 3HAYEHUSIMH YTJIOBBIX CKOPOCTEH. 22 % y4acTHUKOB
R

CMOTJIH 3amucaTh BEPHBIA OTBET M MPEJICTABUTH IMOJHOCThIO BepHOE OOBsICHEHue, a emle 12 %
HK3aMEHYEMBIX MPEACTABUIN YaCTUYHO BEPHBIC OOBICHEHHUS, 3aIIMCaB BEPHBIN OTBET.

JlBe npyrue cepud 3aJady IO MEXaHHMKE TOKa3ajdl MPAKTHUYECKH OJUHAKOBBIC
pesynbratel — B cpenHeM 20 % BeimonHeHus. OgHako st HUX 3aUKCHPOBAH JTOCTATOYHO
BBICOKHI MPOLIEHT T€X, KTO MOJy4ua 1 Oail 32 4aCTUYHO BEPHOE pPEIICHHEe, U MaJblii MPOLIEHT
HK3aMEHYEMBIX, MPEACTABUBIINX TOJHOCTHIO BEpHOE pemieHue. [IpuBeneM mnpumep Takoro
3a/laHusl.

Ilpumep 15

B nepgom onvime oocky AB onunoti L = 130 cm ne6blm KOHYOM 3aKpenuiu Ha HeNnoOBUNCHOU
20PUZOHMANBHOU NJIOCKOCMU, d NPasblll KOHeY O0O0CKU NOOHAIU HAO NIAOCKOCHbIO HA 6bICONMY
h =50 cm. Ha docky nonoacunu 6pycok. Kospguyuenm mpenus mescdy bpyckom u 0ockou

n=0,8. Bo emopom onvime npaewiii Koney 3moi 00CKU NOOHANU HAO NIOCKOCMbIO HA 6bICONY
h,=78 cm u nonodxcunu Ha OockKy mom dice camvlii Opycok. Kax 6o emopom onvime no

CPABHEHUIO C NePBbIM USMEHUNCS MOOYIb CUTbL MPeHUsl, Oelcmeayiowell Ha OpYcoK (Yeeauduncs,
ymenvwuncs, ne usmenuncs)? Coenalime cXeMAmMuuMbli PUCYHOK C  YKA3aHUeM  CUI,
oeticmeylowux Ha oOpycok. Ykasxcume 05 Kaxcoo2o cayuas, NOKOUMcs OpyCcoK uiu O8UINCENCHL.
Omeem noschume, yKasas, Kaxkue s6JleHUs U 3aKOHOMepHocmu Bel ucnonvzosanu 0ns
00vACHeHUS.

Kak mpaBuno, caemaTe pUCYHOK C YKa3aHHEM CHIBl TSDKECTH, CHIBI HOPMAJIBHOM
peakLUuu ONOpbl U CHUJIbl TPEHUS CMOIJIM BCE MPUCTYIUBLIME K pelIeHHIO 3aaauu. OCHOBHBIE
OlMOKK OBUIM B aHAJIN3€ CUTYallMU U 3allUCH BTOPOro 3akoHa HbIOTOHA 11 CKOJIB3SILEro BHU3
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Opycka u mokosuierocs Opycka. IIpu ckoibxeHHH F,, =Wmgcosa., CIe/loBaTelbHo, Opycok

JBWXKETCA Npu pu < tga. Eciu Opycok mokourcs, To mgsino —FTp =0 . Ilpu peuieHun 3TOM

3agaun b 10 % ydyacTHMKOB 3K3aMeHa CMOTJIM IPEJICTaBUTh IMOJHOCTHIO OOOCHOBAHHOE
o0BsicHeHHe U cHOpPMYITHPOBATH BEPHBII OTBET, emle 5 % CMOTIU MOJIYYUTh BEPHBIM OTBET, HO
JIOITYy CTHJIM HETOYHOCTU B 0OOCHOBAaHUH.

Cpenu 3amaHuil MO 3JIEKTPOAMHAMHUKE TPAIUIMOHHO Oo0Jiee YCHELIHO BBINOJIHINCH
KaueCTBEHHBIC 3a/1aud HA aHaJIM3 LENed IMOCTOSHHOIO TOKAa, B JTAHHOM Cllydae COAepKallue
quonbl. CpenHuil pe3ynbTar BbITONHEHHS cocTaBuil 21 %. Ilpu stom mums 14 % cmorim
3aBEpIIUTh PELICHHE BEPHBIM OTBETOM, MPOAHAIM3HPOBATH pabOTy ABYX ILENed Ipu pasHBIX
BKJIIOUEHUAX JUOJOB, IPUMEHUTH 3aKOHBI OMa M ONPENCIINTh U3MEHEHHUS BKIIOYCHHBIX B LIEIb
amrepMerpa ¥ BoJbTMeTpa. lloduTH YeTBepTh Y4YaCTHHKOB CMOIJIa B II€JIOM pa3zo0Oparbes
B CUTYAalllH, HO JOIIyCTWIA B OOBSICHEHUH CYIIECTBEHHbIE OIIMOKHU U MOJTy4nIIa 3a pemeHue 1 6am.

Haubosnee cinoxHOM B 3lEKTpOJMHAMUKE OKazajach rpymia 3aJa4 Ha aHaJu3 KoJeOaHui
mapuKa HaJa 3apsHKEHHOW IHMAJIEKTpUYEcKOW TuracTuHoW. HykHO OBLIO TIOKa3aTh, Kak
U3MEHSETCs YacTOTa CBOOOIHBIX KOJIEOAaHWH MasiTHUKA MOCIIE TOTrO, KaK LIapuK MOJyYyaeT 3aps.
3nech qumb 11 % y4yacTHMKOB CMOTJIM NOJYYUTh BEPHBIM OTBET, NPAaBWJIBHO OIpPEACIUB
HaIpaBJICHUE KYJOHOBCKOW CHJIbI, N3MEHEHNE YCKOPEHMsI LIapuKa, U HE NEpEeryTald 4acTOTy
KosiebaHuii ¢ ux mepuogoM. 14 % momyumnu 1 6amn 3a MMEIOIIUECs BEpHBIC PacCyKICHHUS,
KOTOpBIE HE MPUBEIH B PE3yJIbTaTe K BEDHOMY OTBETY.

Ha mnosumusx 22 u 23 mnpeqnaranuch pacyeTHbIE 3a7aud IOBBIILIEHHOTO YPOBHS
CJIO)KHOCTU: Ha MO3ULUM 22 OBLIM 3aJaud 10 MEXaHUKE WM MOJEKYJISIpHOM ¢usuke (ecnu
KayecTBEHHasl 3aj7aya Oblja M0 MEXaHMKE), a Ha MO3UIHMH 23 — 10 MOJIEKYJIpHON (hU3HKe WIn
OIITHKE.

CpenHuii pe3ynbTar pelieHus 3a1ad 0 MEXAHUKE Ha NMPUMEHEHHME 3aKOHA COXPAaHEHUs
uMItysbca coctaBuil 43 %. Ilpu 3Tom cuTyanuy ¢ NpUMEHEHHEM 3aKOHA COXPAHEHUS UMITYJIbCa
JUIsL HEYTIPYToro yJapa Ajs Tell, IBWKYIIUXCS [0 OAHOM MpsSMOM, OTMEUEHBl KaK JOCTYIIHbIE
Ja)ke Y4YaCTHHKaM C HU3KMM YPOBHEM IIOATOTOBKH. Tak, Hampumep, CpPeAHHH pe3ynbTar
BBITNIOJIHEHMS TPYMIBI 33a4 C MAJIbUMKOM, 3allPBIFMBAIOLIMM Ha ABMXKYLIYIOCS TENIEXKKY WIN
CIIPBITUBAIOIINM C Hee, cocTaBmwi moutu 65 %. Haumbomee crmokHOW oOKazajgach CHUTYyallus
JBUKEHMSI T€J EPIEHANKYJIIIPHO APYT APYTY (CM. IPUMEP HUXKE).

Ilpumep 16

CmonkHynucs 06a O00UHAKOBLIX NIACMUIUHOBLIX —WAPUKA, OBUNCYWUXCA NO  21AO0KOL
20PU3OHMANLHOU NOBEPXHOCMU, NPUYEM BEKMOPbL UX CKOPOCMEl HenocpeoCmeeHHO nepeo
CMONIKHOGEHUEM Dbl 63AUMHO NEPREHOUKYIAPHbL U 6060€ PASIUYANUCH NO MOOYIIO: U, = 2U,.

Kakosa ckopocmv wapukog nocie aOCONOMHO HEYNpy2020 CMOJIKHOGEHUS, eCclu nepeo
CMOJIKHOBEHUeM CKOpPOCmb Ooiee ObICmpo2o wapuxa ovlia pasna no mooyuo 2 m/c?

OO0s3aTenbHBIM 3JIEMEHTOM pEIICHUs] 3TOM 3agaun OblUla 3alKch 3aKOHA COXPAaHEHUS
MMITYJIbCA B BEKTOPHOU (opme mpu abCONOTHO HEYIPYTOM CTOJIKHOBEHUH mU, + mU, =2mu ,

Irac Iji — CKOPOCTh HIAPHUKOB IMOCJIC CTOJIKHOBCHUS. M Tonwko mocie 9TOr0, IMOCKOJIBKY BECKTOPLI
HMITYJIbCOB HIAPHUKOB IMEPC COyaAapCHUCM ObUIH B3aMMHO NEPNCHAUKYJIAPHBI, HYXHO 30(6)

2 2 2
3anucath COOTHOMWEHUE (mv,)” +(mv,)” =(2mu)”. K coxalneHuto, MOJHOCTHIO BBINOIHUTH

TpeOOBaHUS K PELICHUIO 3TOM 3a7]a4uu CMOJH UMb 14 % y4acTHUKOB SK3aMeHa.

JIiis 3aiaHuii IO MOJICKYJISIPHON (DU3WKE CPEeIHHN pe3ysbTaT OKa3ayics paBHBIM 39 %.
[Tpu 3TOM OKOJIO TIOJIOBUHBI IK3aMEHYEMBIX YCIICIITHO CIIPABHIIUCH C 3a/1adaMH Ha NMPUMCHCHHE
YpPaBHCHHUA KnaneﬁpOHa—MeHneneeBa B CUTyallUM M3MCHCHHA MACChl I'a3a U Ha NPUMCHCHHC
3akoHa lllapns ¥ mepBoro 3akoHa TEPMOJUHAMUKH JIJISI U30XOPHOTO Tporiecca. TpajauiimoHHO
OoJiee CIIOKHBIMU OKa3aJIMCh 33J]a4d Ha UCIIOJIb30BaHUE CBOMCTB HACHIIIEHHOTO mapa (yCIoBUs
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BBIMTAJICHUST POCBI) M OMpEIENICHHE CpEeIHEH KBaJpPaTHYHOH CKOPOCTH TEIJIOBOTO JIBHIKCHUS
MOJIEKYJI Ta3a.

ITo ontmke mnpemnaragoch JABa THUMA 3aJad: Ha pacyeT H300paXKeHUs B JIMH3aX
U npuMeHeHue (opmynsl i audpaknuoHHON pemieTkd. CpeaHMH pe3yibTaT BBINOJHEHUS
3alaHuil 1o onTHKe okKazaics paBHbIM 34 %. Ilpu 3Tom HaunOosiee yCHEIIHBIMH OKAa3aJIUCh
3aJjayil Ha pacyeT H300paXeHUs B COOMPAIOMIMX JIMH3aX MNpPU YCJIOBHM JCHCTBHUTEIHHOTO
n300pakeHns. 3aTpyAHEHUS BBI3BAIM CUTYallM MHUMOTO M300paKeHHUS B COOMPAIONICH JIMH3E
(cM. mpUMep HIDKE).

Ilpumep 17

Mnumoe uzobpadxcenue npeomema 6 MouKoU coduparoueli 1uH3e ¢ QOKYCHbIM pacCmOosHUEM
F =8 cm nonyueno c ysenuuenuem I' =4. Ha xaxkom paccmosiHuu om JuH3bl HAXOOUMCS
npeomem? Ilpeomem pacnonodxcen nepneHOUKYNIAPHO 2LAGHOU ONMUYECKOU OCU JUH3DL.
Ilocmpotime uzobpasicenue npeomema 6 JuH3e.

3nech numb 16 % y4yacTHUKOB 3K3aMeHa CMOIJIM HE AN
TOJBKO CIIPAaBHTBCSI C IIOCTPOCHUEM Jy4ed Ha pPHCYHKE Lk . \\
(cM. puc. cmpaBa), HO M 3anucaTh GOPMYIy IHUH3BI IS jET—— 5
MHUMOTO U300paKEeHUS: 1.1 1, L d
Fod |f] VR

K coxanenuto, HW)KE OXHIA€MOIrO BBIIIOJHEHbI M 33Ja4dl Ha MPHUMEHEHHe (HOpMYJIbI
TupakMOHHON pewmeTkd. B HUX paccmarpuBanach CUTyalus, Korjna Ha JIU(pakIUOHHYIO
peLIeTKY MaJaeT o HOpMaJI MapajlIesIbHbINA My4OK 0eI0ro cBeTa, MeXy PeleTKOW U HIKPaHOM
BIUIOTHYIO K pELIETKE paclojoKeHa JIMH3a, KOTopas (POKyCHUpyeT CBET, MPOXOASIIUN uYepe3
peLIeTKY, Ha 3KpaHe, U 00CYKIAJINCh BEJIMYUHBI, CBA3aHHBIE C IIUPUHON KAaKOro-11bo CIeKTpa.

CnenoBarenbHO, IIUPHUHA CHEKTPA Ax :k_L(ka -, ), rae L — paccTosiHuE OT JMH3bI 0 3KpaHa
d

(dokycHOe paccTosiHME NMHH3BI). PUCYHOK K 3ajadam He TpeOoBaics. 3aTpyJHCHHE BhI3BaJIa HE
dopmyna mist nupakuIMOHHONW PEIIeTKH, a MOHUMaHHE TOro, KaKuM 00pa3oM OIpeaemnsieTcs
[IMpUHA CHEKTpPa, T.€. pa3HULIA MEXAY PAacCTOSHUSMHU A0 MAaKCUMyMOB OJHOTO MOpsAKa s
BOJIH KPAaCHOTO U ()HOJIETOBOTO 1[BETOB.

Ha no3unuu 24 B 3K3aMEHallMOHHOM BapUaHTE MpeAiarajuch 3aJadu BICOKOTO YPOBHS
CJIOHOCTHU IO MOJIEKYJISIpHOU (pusuke. Pe3ynpTaThl perieHust 3THX 33734 B IEIOM OKa3allucCh
HEMHOT0 BbIlIE, YyeM B mpouuioMm roxy: 23,8 % B 2025r., 21 % B 2024 r. Camble BBICOKHE
pe3yNbTaThl MPOAEMOHCTPUPOBAHBI AJS 3a7ad Ha OMpEeNieHHuE MapaMeTpoOB B CMECH Ta3oB.
YCHEIIHO YYaCTHUKHM 3K3aMEHa pellajy 3aJauyd Ha MOABEM BO3JAYIIHOIO LIapa U ONpelesIeHHe
KITJ mpouecca. CnoXHbIMH OKa3ajdWch JABE TPYyNNbl 3aJaHUAN: Ha pacyeT MapaMeTpoB,
CBSI3aHHBIX C KUINICHHEM >KHJKOCTH, MU PACYeT CHJIBI I BBITAIKHBAHUS MPOOKH U3 OYTBUIKH.
B 06oux ciayyasx clI0XHOCTH ObUIH CBS3aHBI C HEJJOCTATOYHBIM MOHMMAHHEM CYTH IPOIECCOB,
ONMCAHHBIX B YCIOBHHM 3aJ1a4i. PacCMOTpUM MpuUMep TaKOM 3a1a4H.

Ilpumep 18

B oymuiike 006vémom 111 Haxooumcs cenuti npu HOPMATLHOM AMMOCHEPHOM OAaGIeHU.
Topbluiko GYmuLiku niowadsio 2 cM 3amKHymo Kopomkoi npo6kotl, umeoweii maccy 20 2.
Koeoa 6ymuinky nocmasunu ma cmon 6epmuKkaibHO 2OPALIUKOM 68€pX, OKA3AN0CL, YMO eclu
coobwums 2enuio 8 Oymvlike Koauuecmeo menniomel He menee 9 [, mo oH evimankueaem
npooKy uz eopaviwka. Kaxkyio MuHuManoHyo nOCmMosHHYIO CUTY HYHCHO NPUTONCUMb K NPOOKe,
umoObl  GLIMAWUMb €€ U3 2OPNbIUKA OYMbLIKU, He HA2pesas, eciu OymbuliKa JAedCum
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eopusoumanvro? Mooyns cunvl mpenus, deucmesyloujeti Ha NPoOKY, CUUMAmMs 8 00OUX CILYYasX
0OUHAKOBBIM.

CpenHnii pe3yabTaT PELICHUs 3TOM IPYIINBI 3314 COCTaBUII BCEIO 7
12 %. Jlns pemieHus 3agadyd HYKHO TOHUMAaTh, 4YTO, KOrja OyThUIKA Lm
pacroioykeHa TOpU30HTAIILHO, JIABJICHUE CHAPYKU U BHYTPH OJMHAKOBO U
paBHO atMoc(epHOMy p,, . [lo3TOMY npH BBITaCKMBaHWM NPOOKH NMPHKIAIbIBaEMAast

BHIT

M3BHE MUHUMAaJIbHAs CWJIa COIVIACHO BTOPOMY 3akoHY HbIOTOHa ypaBHOBEIIMBAaeT
cuny Tpenus: [ =F . Korna OyThuika pacrnosokeHa BEpTUKAJIbHO, a TEIHI0 B

"

OyThIJIKE COOOLIEHO MUHUMAJIbHOE KOJIMYECTBO TEIUIOTHI, B MOMEHT BBUIETa CyMMa
BCEX CWJI, JCHWCTBYIOIIMX Ha MPOOKY, COrJIacCHO BTOpOMY 3akoHy HbroToHa, paBHa
HYJII0O U TO3TOMY HMMEET MECTO PaBeHCTBO CWI p,S+F, +mg=pS, rtae p-—

pS:F:am'

JaBIICHUE Telus BHYTPH OyTBUIKH, p,S =F

JlaBi

HarpeBanue renus

NPOUCXOAUT H30XOpHO. [loaTOMYy cormacHo mEepBOMYy 3aKOHY TEPMOJAMHAMUKH
KOJIMYECTBO TETUIOTHI (J, COOOIIEHHOE TEeNUI0, ST Ha YBETUYCHUE BHYTPECHHEH YHEPTHH Telus
AU nepen BbuIeTOM TpoOKHU. [10THOCTBIO CIPAaBUTHCS € STUMHU PACCYKIECHUSMHU CMOTJIH JIUIITh
7 % ydacTHUKOB PK3aMeHa, emie 4 % BepHO 3amucanu HeoOXOJUMBIE 3aKOHBI, HO JOIMYCTUIIN
OIIMOKY B MaTeMaTuke, 8§ % — CMOTJIH MPEACTaBUTh YACTUYHO BEPHOE PEIICHUE.

Ha no3unum 25 B 3K3aMEHAIMOHHBIX BapUAHTAX BCTPEUAIMCh 33Ja4M BHICOKOTO YPOBHS
CJIOKHOCTH TIO pa3HbIM TeMaM 3JeKTpoAuHaMuku. CpelHuil pe3yJbTaT BBIMOJHEHUS 3THUX
3aJjaHUIl OKa3ajcsl HIDKE 3aJaHui MO0 MoJeKyssipHOil ¢u3uke u coctaBun 14,3 %. Haubonee
ycnemHbie pemienus (okono 20 % BeIMOMHEHUS) OBLUTH MPEICTABICHBI IS 3a7a4 Ha JBIKCHUE
3apsKEHHOTO TeJla B AJIEKTPOCTAaTUYECKOM IOJI€ MO/ ACUCTBUEM TOPU30HTATBHON KYJIOHOBCKON
CUJIa U BEPTUKAIBHON CHJIBI TSXKECTH, a TAKXKe JUIsl TPYIIIbI 337a4 Ha pacyeT MOUIHOCTH B LEMU
MOCTOSTHHOTO ToKa. HeckoIbKO HMXKE OKa3aJIMCh pe3yJIbTaThl AJs TPYMIBI 337a4 Ha pacueT CHII
Ammnepa, JEHCTBYIOIIUX HAa KOHTYp B MarHUTHOM mone, — 12, 5%. HaubGonbuie cioXHOCTH
BBI3BAJIM 3a/1a4Ml HAa JBHKEHHE 3apsSKEHHBIX TeJl B MAarHUTHOM I10JI€, B KOTOPHIX HEOOXOAMMO
OBLJIO MHTErpUPOBATh 3HAHUS U3 JJICKTPOAMHAMHUKH U MeXaHukH. [IpuBenem mpuMep Takoro
3aaHusl.

Ilpumep 19

Manenvkoe nonodcumenvHo 3apasxicenHoe meio MAaccol m, NPUKPeniéHHoe
K HeBecoMOU HepacmsdcumMou Humu OoauHou L, moocem Ouecamvcs
N0 OKPYJHCHOCIU 6 8epmuKkanvbHol niockocmu. Cucmema Haxooumcs 6
00HOPOOHOM MACHUMHOM TOJe, 6eKMOpP MAZHUMHOL UHOYKYUU B KOmopozo L
NepneHOUKYIaper NI0CKOCMU U HANpaeieH Max, KAk NOKA3aHO HA PUCYHKE.

Mooynb Haumenvuieli ckopocmu mena 8 HUdCHel mouke, npu KOmMopou meso

coeepuiaem noaHvlll 000pom ho OoKpyscHocmu, paeern V. 3apsao mena m "

pasen q. Hatioume mooynb éekmopa uHOYKYuu MazHUmHo20 noJs.

3mech BepHas 3alUCh BTOPOro 3akoHa HpIOTOHa M 3aKOHAa COXpaHEHMs DHEPTUU

BO3MOJKHA TOJIBKO IIPYM IIOHMMAHHMM YCJIOBHS MHHMMAJIBHOCTH CKOPOCTH B HUXKHEH TOYKE.

B BepxHE# TOYKe TeI0 HE OCTaHABJIMBAETCA, UME HEKOTOPYIO CKOPOCTh, HO CHJIA HATSKECHUS

HUTU B O3TOM TOUYKe paBHa Hymr0. Ilodtomy BTOpod 3akoH HbproToHa B IpoeKUusAX Ha
2

BEPTHKAIbHYI0 OCh B BEpXHEeH Touke: ma=mg—qU,B, rue a=l - MOJYJIb

LIEHTPOCTPEMHUTENBHOIO YCKOPEHHS TENa B BEPXHEHW TOUKE, U, — CKOPOCTh Tela B BEPXHEH
Touke, L — JJKMHA HUTU. 3aKOH COXPAHEHUS MEXAHWYECKOW OHHEpruu JUis Tena:
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MUy _ o, +2mgL. Cuna JlopeHla n cuiia HATSDKCHNs. HUTH HE COBEPLUIAIOT paboTy, Tak Kak
2

OHM B KaXJOW TOYKE TPACKTOPUU HAIMpaBJIEHbl MNEPHEHAMKYJIAPHO ckopocTH. CpenHuit

pe3yabTaT BBINONHEHHS 3ToM 3amauu coctasiser 10,3 %. Ilpu stom momyunmnu 3 Oanna,

IPEJICTaBUB IOJIHOCTbIO BEpPHbIE BBIKJIAAKU, JUIb S5 %, 3 % y4acTHUKOB JOMYCTHIIN

HOTrPEIIHOCTH B MaTeMaTHYECKUX MpeoOpa3oBaHusIX U pacueTax U noayuwiu 2 6amia. Eme 10 %

CMOTJIM JIMIIIb YACTUYHO BEPHO 3allMCaTh OCHOBHBIE YPABHEHHUS.

Ha no3unuu 26 npeanaraiuch NpeMMyILIECTBEHHO 3aJaud MO CTaTHKe, a TakKe Ipymnmna
3a/laHuii Ha MpPUMEHEHHE 3aKOHOB COXpPAaHEHUS B MEXaHUKE. OTH 33Jaud OLCHUBAJIUCh
MakcUMyM B 4 Oajia, npu 3ToM | He3aBUCHUMBIA Oajl OTBOJWICA Ha OLIEHKY OOOCHOBAaHHUS
UCIIOJIB3YEMBIX 3aKOHOB. K COaneHuro, CpelHui pe3yJbTaT BBINOJHEHHA IO Kpurepuro Kl
(o60oCHOBaHME HCIIOJIB3YEMBIX 3aKOHOB) OKazajics paBHbIM 12,4 %, 4TO HIKE pe3yJbTaToOB
npouwioro roga (18 %). Kak mokaspiBaeT aHanus, AJig 3aJaHUN 1O CTaTUKE OCHOBHAs 4YacTh
00OCHOBaHHMS, CBs3aHHAs C BbIOOPOM MHEPLUANBHOM CHCTEMBI OTCYeTa, BbIOOp MoOJENU
aOCOJIOTHO TBEPAOro Tejla W OOOCHOBaHHE YCJIOBHM pPaBHOBECHS BBINOJHSINCH BIIOJIHE
ycrnemHo. [IpoGieMbl BO3HUKanM C ONUCAaHMEM JONOJHUTENbHBIX YCIOBHUH, CBSI3aHHBIX
C JecTBHEM CHJI HaTSDKEHMsT HUTEW WM UCHOJIb30BaHUEM TpeThero 3akoHa HbroToHa.
Pesynbratel mo kputeputo K1 s 3amau Ha mpUMEHEHHME 3aKOHOB COXPAHEHHUS B MEXaHUKE
MPAKTUYECKHU COBIAAAIOT CO CPEHUMHU pe3yJIbTaTaMu JJIs 3aJJaHUi 110 CTaTHKeE.

ITo xpureputo K2 cpennuii pe3ynbTaT BBINOJIHEHHUS 3alaHUi 26 oka3ancs paBHBIM
18, 7%. Ilpu sTomM HaOMIOAAETCS PABHOMEPHOE pACIpENEICHHE MO BO3MOXKHBIM OalijaMm.
[TpuMepomM MOXKET CIIy’KUTh 3ajjadya O pblyare, K KOTOPOMY IOJBEIIEHb! J[Ba pa3HbIX Ipy3a.
['py3b1 omyckaroT B BOJYy U JUIsl COXpPaHEHUS! paBHOBECHS U3MEHSIOT TOUKY IoJiBeca pblyara. Jliis
9TUX 3a/Jad IMpU CPEJHEM pe3yJbTaTe BBINOJHEHUs, paBHOM 18 %, 1 Oamn nmomyumnu 10 %
NPUCTYIUBIINX K pemeHuo, padoTsl 9 % Obutn oleHeHHI B 2 Oayia u eme 8 % MpeacTaBuin
IOJTHOCTBIO BEPHOE pelleHue, nonyduB 3 6amia. Takoe pacnpenenenue no 0anaaM MoKasbIBaerT,
YTO YYaCTHHKH, TPUCTYNHBIIME K PEIICHUIO 3a7add, MOHUMAIM HEOOXOIMMOCTH 3aIllUCH
YCIIOBHS PaBHOBECHS Ul JIByX CIy4yaeB M B LIEJIOM CHPABMWIIUCH C 3TUM. THIUYHOM OMIMOKOM
OBLJIO HEBEpPHOE OINpEENICHUE CMEIIEHUs TOYKM IIOJIBECA phlyara, 4To, COOTBETCTBEHHO,
IPUBOJNIIO K HEBEPHOH 3alMCH OJTHOTO U3 YpaBHEHUH U noiyyeHuro 1 Gana.

Haubonee cnoxHON cpemu 3amad 1Mo MeXaHHWKE OKasanach 3aaada mo ¢ororpadun
pEaTbHOro OMBITA (CM. IPUMEP HUXKE).

Ilpumep 20

O0HopooHulil peivae AB modicem epawjamvcst 6e3 mpenust 6OKpye HenoOB8UIICHOU OCU, NPOXOosiyel
yepes pviuae ¢ mouke O nepneHOuxyisipHo emy. K neeomy xonyy pviuaza ¢ mouke A npuxpeniena
HUMb, 3a KOMOPYIO C HOMOWbI0 OuHamomempa D peiuae HenoosudcHo yoepoicusaemcs
8 20pUBOHMANLHOM NONOdCceHuu. Humv cocmaensem ¢ éepmuxanvio y2ol, KOMOPbIL MONCHO
usmepums ¢ nomowppio mpancnopmupa T. Iloxkazanuss Ounamomempa (8 HbIOMOHAX)
u mpaucnopmupa (8 epadycax) 6uowvl Ha ¢omoepaguu. K mouxe C ¢ nomowwio opyeoi
HegecoMOl HepacmsdiCUMOL HUMU NOOBeUeHa CMAIbHAsL NAACMUHRa (cm. pomoepaghuio). Poiuae,
NAACMUHA, HUMb U OUHAMOMEMP PACHONONCEHbl 6 BepMUKAIbHOU niockocmu. Maccamu
MpAHCROpmupa u Humetl npeHebpeys.
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Onpedenume maccy cmanbHOU HAACMUHbBL, ecau pviuaz umeem maccy 50 e. Coenaiime pucyHok,
HA KOMOPOM YKAdACUMe 6ce CUibl, OelUcCmsyoujue Ha puliaz U NAACumy.
Obocuyiime npumMeHuUMOCHb 3aKOHO08, UCNOJIb3YEeMbIX 0J13 peuleHus 3a0aqu.

B oOocHoBanuu k 3TOH 3amaue, KpoMe CTaHAAPTHHIX MyHKTOB BbiOopa MCO, momenun
TBEPJOI0 TEJIA U yCIOBUS PABHOBECHS TBEPAOIO TEJIA OTHOCUTENBHO BPAIlaTENbHOIO JBUKECHMUSI,
HE00X0MMO OBLIO YKa3aTh, UTO IJIACTUHY MOKHO OMKMCATh MOJAEINBI0 MaTePHAIbHOM TOUKH, IS
HEE CIPABEUIMBO YCIOBUE PAaBHOBECUS MAaTEpUAIbHONW TOUKH U TO, YTO HUTh, COECIMHSIONIAsS
phluar ¥ miacTUHy, HeBeCoMa, MOATOMY MOJTYJIb CUJIbl HATSHKEHHUSI HUTH B JIIOOOH ee TOYKe OJ1H
u TOT xe. [ToTHOCTBIO cripaBHIUCH ¢ 000cHOBaHKEM U1 10 % y4acTHHKOB.

JIpyroil CIOXXHOCTBIO CTajl PHUCYHOK C YKa3aHHEM CHJI, KOTOpPBIH TpeOoBajics s
IIOJIHOTO PELICHHUS.

Y M§ mg

3,Z[eCL ABa TCJia, TO3TOMY IOJIKHBI OBITE YKa3aHbl CHUJIBI, HeﬁCTBYIOHlHe Ha pbryar

—

¥ IIacTHHy. TUNUYHON OMMOKOM OBUIO HEBEPHOE YKa3aHWE CHIbI PEaKIuu Onopbl IV,

npuiokeHHo B Touke O. /[lng mpoBeleHHs pacyeTOB HYKHO OBLIO CHATh IOKa3aHUs
JUHAMOMETpa W TPAHCIOPTHPA, a TAKXKE MCIIOJIb30BAaTh PACCTOSHUS B YCJIOBHBIX €IMHHULAX,
IIOCKOJIBKY pa3Mephl pblyara B YCIOBUM HE NpUBOAMWIMCH. Jlumb 9,5 % yuyacTHHKOB CMOINIH
CHPABUTHCS C ITUM CIIOKHOCTSIMH U TIPEACTABUTH (PH3MUECKH BEPHOE PEIICHUE 3a/1a4H.

Buvinonnenue pabomul epynnamu d9K3aMeHyemblx ¢ pa3iuyHbIM YPOSHEeM NO020MO6KU

JlJis XapaKTepUCTUKU Pe3yIbTAaTOB BHIIOJHEHUS pa0OThI SK3aMEHYEMBIMH C Pa3IHYHBIM
YPOBHEM TOJATOTOBKH BBIJEISAETCS YETHIPE TPYIIbl. B KadecTBe rpaHUIBI MEXKIY TPyIIIaMH
1 u 2 BeiOWpaeTcs MuHUMAaibHas rpanuna (36 TecToBhiXx OamioB). Bce Tectupyemble, He
JOCTUTIINE MHUHUMAJIBLHON TpaHUIIbI, BBIACISIIOTCA B TPYIIy C CaMbIM HHU3KHM YpPOBHEM
MOJTOTOBKU. ['pymma 2 COOTBETCTBYET MUANa30Hy OT MUHUMAIBHON TpaHHIbl 10 60 6amios,
B MEPBHYHBIX OajlaXx 3TO COOTBETCTBYET BBIITOJHCHHIO 33/IaHH 0a30BOTO YPOBHSI CIIOKHOCTH.
Hanee crnenyer rpymma 3 — ot 61 mo 80 GammoB. B sTom nmama3one 0aioB HEOOXOIUMO
MOKa3aTh YCTOWYMBOE BBIMOJHEHUE 3aJaHUN TOBBIIMICHHOTO YPOBHS CIIOXKHOCTH. sl rpymmbl
4 (ot 81 go 100 6amnoB) XapakTepHO HATMYUE CUCTEMHBIX 3HAHUI U OBJIa/ICHUE KOMIUIEKCHBIMU
YMCHHSIMH.
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Ha puc. 3 npencraBnena auarpamma, AEMOHCTPUPYIOIIAs paclpeesieHHe Mo rpynmnam
MOATOTOBKH B 2025 .

PacnpegeneHve y4aCTHMKOB 3K3ameHa no rpynna 6annos
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I'pynna 1 mo ypoBHIO HMOATOTOBKH cOCTaBisteT 3,5 % OT oO0Iero 4mciia y4aCTHHKOB
9K3aMeHa. OK3aMeHyeMble M3 OSTOW TIpyNmbl MOJYYWJIM IO UTOraM  BBINOJHEHMS
9K3aMEHalMOHHON paboTel oT 0 1o 7 mepBUYHBIX OaymuioB. CpeaHHil pe3ysabTaT BBINOJIHEHUS
3aJaHuii 6a30BOr0 ypOBHS COCTaBUI JUIst 3ToM rpynnsl 19,1 %, 3aaHuii NOBBIIIEHHOTO YPOBHS —
10,0 %. YyacTHHMKM, OTHOCSILIMECS K JAHHOW TrpyIe, He MPOAEMOHCTPUPOBAIN JOCTUKEHUS
KaKUX-THOO TMpEeIMETHBIX pe3yJbTaTOB OOYYeHHMS U OCBOCHHUS KaKUX-THMOO 3JIEMEHTOB
comepxkaHus. boiee yCHemHO ATH BBITYCKHUKH BBINIONHSIOT 3aJaHusl 0a30BOTO YPOBHS
CJIIO)KHOCTU Ha OIpeJeJIeHue MPOEKIUN YCKOPEHHs MO TpaduKy 3aBUCUMOCTH MPOEKIUU
CKOPOCTH OT BpEMEHH, NPUMEHEHHE 3aKOHAa COXPAaHCHHS MEXaHWYECKOW OJHEPTUu s
CBOOOJTHOTO TaJieHUs, omnpeneneHue Kod(h(UIMEeHTa TPEeHUs, OIpelesieHHe JeHCTBUTENLHOIO
N300pakeHHs TpeMeTa B COOMpAIOLIEH JIMH3E, ONpeesIeHHEe 3apsiia HEM3BECTHOTO JIEMEHTa
sanepHoi peakiuu. Kpome TOro, okojo TpeTH y4acTHUKOB JAHHOM IPYIIbI BEPHO BBIIOIHUIM
3aJaHus Ha BBIOOp 00OpYyMOBaHMS UIS MPOBEJICHUS ONBITOB M3 TAOJHUIBI C XapaKTEPUCTHKAMHU
3JIEMEHTOB 00opyaoBaHus. B 1enom Oornee ycmemHo 3Ta Ipynna y4acTHHKOB 3K3aMeHa
BBITIOJIHSICT TE€ 3a/IaHUs, COJACPKAHWE KOTOPHIX M3Y4aeTCs KaK B OCHOBHOW, Tak M B CTapIIeh
IIKOJIE.

Hwxke mnpuBeneH mnpumep 3agaHus, C KOTOPHIM CIPABISIETCS OKOJIO TOJOBHUHBI
BBIITYCKHUKOB U3 JAHHOM I'PYMIIbI.

Ilpumep 21
Ilpu  uccnedoeanuu  3asucumocmu  MOOYIA — CUIbl  MPEHUs  CKONbIHCEHUs. Fy

0Mm MOOY/IsL HOPMATILHOU COCMABISIIOWEN CUTbL Peakyuu Onopul N OblLIU NOIYUeHbl CAeOVIouUe
OanHvle.

Fop, H 10 15 20 25
N, H 40 60 80 100

Onpedenume no pe3yrbmamam Uccied08anusi KO3G@OuyueHm mpenust CKOJIbHCEHUSL.

Omeem: 0,25

I'pynna 2 no ypoBHIO MOATroTOBKM cocTaBisieT 43,8 % OT o0Iiero 4ucia y4YaCTHUKOB.
K 3T0if rpymnme OTHOCATCS yYaCTHHKM 3K3aMEHa, MOJIyYMBLIME B MEPBUUHBIX Oaiiax oT 8 10
21 6amnoB. Pe3ynbraThl BEIIOTHEHUS 3aaHUl 0a30BOTO YPOBHS COCTaBWIH B cpenHeM 58,1 %,
JUIS 33/1aHUI OBBIIIEHHOI'O YPOBHS 3TOT MoKazatenb — 24,6 %, 11 3a1aHui BBICOKOTO YPOBHS
cinoxHoctd — 1,6 %. JlaHHas rpymnma JeMOHCTPUPYET OCBOCHME COJEpKaHUS Kypca (pU3UKU
CpeIHEel IIKOJIbI Ha 6a30BOM YPOBHE CIO0KHOCTH.

Y4acTHUKM W3 ATOW TPYyHNbl OCBOWJIM 3HAYUMYIO YacTh IPEAMETHBIX pE3YJbTaTOB,
IOpOBEPSEMBIX  3aJaHUSIMM  0a30BOr0  YpPOBHS  CIOXKHOCTH:  ONpEACHATh  YCKOpPEHHE
PaBHOYCKOPEHHOTO JIBWKECHHUSI MO TrpaduKy 3aBUCHMOCTH IPOEKIUH CKOPOCTH OT BpPEMEHH,
OTIpeNeNATh MyTh, IPOWICHHBII TEJIOM IPU PAaBHOMEPHOM U PABHOYCKOPEHHOM JIBUXEHUS U IO
rpaduKy 3aBHCHMOCTH TPOEKIUU CKOPOCTH OT BPEMEHH; BBIYHCIATH 3HAYCHHE (PH3UUECKOM
BEJIMYMHBI C MCMOJIb30BAHUEM H3YUCHHBIX 3aKOHOB M (hOpMyJ B THUIIOBOM yueOHOH cUTyaluu:
BTOpoil 3akoH HploTOHa, cuia TpeHus, 3aKOH COXpPaHEHHs HMIIyJbCa, 3aKOH COXpPaHEHUs
MEXaHUUECKOW SHEpruH, MPAaBUIO PABHOBECHS pblyara, KHHETUYECKas SHEPIrHs, CKOPOCThb 3BYKa,
ocHOBHOe ypaBHeHne MKT, ypaBHEHHUE COCTOSIHUSA MACAIBHOIO Ta3a, NEPBbIA 3aKOH
tepmonuHamuky, KIIJ[ TerioBoit MaluHel, yenbHas TEIIOEMKOCTh BEIeCTBa, 3akoH KyroHa,
3apsf, MPOTEKAIOIIUKA Yepe3 MONEepeyHOe CeUeHUEe MPOBOJHUKA, 3aKOH OMa, MOIIHOCTh TOKa,
SHEeprus MAarHUTHOTO NOJs KaTylIKd ¢ TokoM, cuia JlopeHua, 3akoH Papazes, nepHon
CBOOOJHBIN AJIEKTPOMArHUTHBIX KoOJIEOAaHMII B KOJIEOATENIbHOM KOHTYpE, 3aKOH OTPa’KEeHUs
CBETa, 3aKOH PaIlOAKTUBHOTIO pacraja.

Ota rpynma oBiajenia YMEHHUSMH: ONpEACISITh W300pakeHUs B COOMparomei JIMH3e,
COCTaB aTOMHOTO fJpa M MaccoBOE€ M 3aps/0BOE YHUCIA sIep B SAEPHBIX peaklusx;
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AHAIM3UPOBATh XapakKTep H3MEHEHUs (U3NYECKUX BEJIWYMH JJIs CJIEAYIOLUMX IPOLECCOB
U SBJICHUM: IUIaBaHUE TeJ, ABW)KCHHE Tejla II0 HAKIOHHOM IIOCKOCTH, IBHKECHHE TEla,
OpOILEHHOTO MO/ YIJIOM K TOPU30HTY, IBUKEHHUE TeNa M0 OKPY>KHOCTH; ONPEAEIATh U3MEHEHNE
[apaMeTpoB ra3oB B M30IpOLIECCaX B HICAIBHOM ras3e, B TOM 4YMCIE NPEACTABICHHBIX IPU
MIOMOIIY TpaduKa; ONpeessiTh H3MEHEHNE TTapIHaIbHOTO JaBJICHHUS B CMECH Ta30B; ONPENENIATh
WU3MEHEHUE CONPOTHUBIICHHUS peocTaTa B LENU IOCTOSHHOIO TOKA; 3alliChIBaTh IOKa3aHUs
U3MEPUTENbHBIX NPUOOpPOB (AMHAMOMETpP, TEPMOMETp, OapoMeTp, ammepMeTp, BOJBTMETP)
C YYETOM HOIpPEIIHOCTH M3MEpEeHuil; BRIOMpaTh HeJlocTaroliee 000pyoBaHUE Ui MPOBEACHUS
KOCBEHHBIX M3MEPEHUN W3 MPEHJIOKEHHOTO IMEPEeUHs M AKCIEPUMEHTAIbHYI0 YCTaHOBKY s
IIPOBEJCHUS HCCIIEN0BaHUS.

Hwxke mpuBeneH mpumep OJHOTO M3 3aJaHWl Ha KOMIUICKCHBIA aHaun3 (pU3MUYECKUX
IPOIIECCOB, C KOTOPHIM CIPABUIOCH 00JIee MOJOBUHBI YYACTHUKOB U3 JJAHHOM I'PYMIIbL.

Ipumep 22

Ilocmosinnasa macca O0OHOAMOMHO20 UOEANbHO20 2a3d 6 U30XOPHOM npoyecce 0moaém
konuyecmeo menaomuol Q > 0. Kax menaiomces 6 smom npoyecce 06vém u HYMpeHHss IHepeUs
easa? J[nsa kascoou eenuuunbl onpeoenume COOmMeemcmsyowull Xapakmep usmeHeHus:

1) yeenuuusaemcs
2) ymeHvwaemcs
3) He usmeHnsemcs

3anuwume 6 mabnuyy evibpanuvie YuPpovl 08 KaXiCOOU @uaudeckol eenudunvl. Llugpoi
6 omeeme Mo2ym nOSMOPIMbCS.

06vém easa Buympennss snepeus eaza
3 2

DK3aMeHyeMble U3 JaHHOU IpyNIbl MOKa3adl HU3KKUE Pe3yJIbTaThl [T 3aJaHui 0a30BOT0O
YPOBHS HA 3HAHWE OCHOBHBIX TEOPETHUECKHX CBEACHHMN Kypca (PU3UKH W HEIOCTATOYHOE
BJIaJIcHHE Ha 0Aa30BOM YPOBHE OTIEJIbHBIMU 3JE€MEHTAMU COJICpPKAHUS MOJIEKYJSpHON (pU3UKU
U DJIEKTPOJUHAMUKH.

Y4acTHUKH U3 TPYNIHI 3 10 YPOBHIO MOJATOTOBKU cOCTAaBISIIOT 39,3 % oT oluiero yucia
sK3aMeHyeMbIX. K 3Toif rpymme oTHOcATCs Te, KTo HaOpan oT 22 1o 35 nepBu4HbIX OamioB. s
STOW TPYIIbl YYACTHUKOB XapaKTEPHO OCBOCHUE COAEpkKaHMs Kypca (pU3MKU Kak Ha 0a30BOM,
TaK ¥ Ha TOBBILIEHHOM YPOBHSX CIOXHOCTH. CpeaHuil pe3ynbTaT BBINOJHEHHS 3aJlaHUM
6azoBoro ypoBHs cocrtaBisieT 86,1 %, moBbIIEHHOTO ypoBHSA — 59,6 %, BBICOKOTO YypOBHS —
20,8 %.

Jlannast rpyImna npoAeMOHCTPUpPOBaJIa CUCTEMHOE OCBOCHHE Kypca (U3MKHU Ha 6a30BOM
ypoBHE. B Tom uucie, JOMOMHUTENBHO K NPEIbIAYIIEN Ipynne OTMEYEHbI BEICOKUE PE3YIbTaThl
JUIsL BBIYMCJICHUS 3HaYeHU (pU3MUecKol BENWYMHBI C UCIOJIB30BAHHMEM M3YUYEHHBIX 3aKOHOB
U GOpMyJ B TUIIOBOM y4eOHOW CHTyaIlMH: 3aKOH BCEMHPHOTO TATOTEHHMS, 3aKOH ['yka, mepuon
CBOOOJHBIX KOJIEOAHMI MaTeMaTH4YEeCKOr0 MAasTHHKA, 3aBUCHUMOCTh CpPEIHEH KHHETHYeCKOU
SHEPTrUU TEIUIOBOTO JBHIKEHHS MOJIEKYJ OT TEMIEpaTyphl, yAEIbHas TEIJIOTa IUIABJICHUS,
yAenbHas TeIoTa napoodpazoBaHusi, paboTa ra3za, MAarHUTHBIN MOTOK; JJI aHAIM3a XapakTepa
U3MEHEHUsl (PU3MYECKHX BEJIMYUH JUIS CIEAYIONUX MPOIECCOB U SBICHUN: M3MEHEHHE 00BheMa
HACBILIEHHOTO Tapa, [BWKEHHE 3apsHKeHHOM 4YacTHIbl B MAarHUTHOM IIOJIe, SIBJICHHE
dororddekra; 11 yCTAaHOBICHHUS] COOTBETCTBHS MEXKIY MPOIECCAaMU U3TYUYSHHS U MOTIOMICHUS
CBETAa aTOMOM M JHEpreTMYecKuMH nepexonamu aroMa. Okoso 70 % y4acTHUKOB W3 JTaHHOU
CPYIIbl BBITOJHSAIOT 3aJaHusl HA BOCIPOM3BEICHUE OCHOBHBIX TEOPETUYECKUX CBEIACHUM IO
BCEM pasjenaMm Kypca Gpusuku (ompenesaeHuss MOHATHH U PU3NIECKUX BEIUYHUH, (OPMYITUPOBKU
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3aKOHOB, 3HAHHE 3aBUCUMOCTH (DPM3MUYECKHX BEIMYMH, OMHCAaHUE (PU3MUYECKUX MOJeNei, 3HaHue
CBOIICTBaA MPOIIECCOB U SIBICHUN).

JlaHHOM TpyNIol B LEJIOM HPOAEMOHCTPUPOBAHO OCBOCHUE NPEIMETHBIX YMEHUW Ha
HOBBIIIEHHOM YPOBHE CJIOXHOCTH, B TOM 4YHCJIE HWHTEPHPETUPOBaTh IpadKH, OTpaskaroliue
3aBHCUMOCTh  (U3UYECKUX  BEIUYMH,  XapaKTEPU3YIOMIMX  CBOOOAHBIE  KOJeOaHHS
MaTeMaTUYeCKOro MAasiTHUKA, CBOOOJHBIC 3JIEKTPOMArHuTHbIE KojeOaHWil B KojeOaTelTbHOM
KOHTYpE; MpPOBOJUTh KOMIUIEKCHBIN aHaimu3 (U3NYECKUX IMPOLIECCOB: PAaBHOYCKOPEHHOE
JIBIDKEHUE, MTPECTABICHHOE B BUJIE TpaduKa 3aBUCUMOCTU KOOPIMHATHI OT BpEMEHH, CPaBHEHHE
PaBHOYCKOPEHHOTO ¥ DPaBHOMEPHOTO JBW)KCHHUS, TPEACTABICHHOTO B BHJIEC TpaguKOB
3aBUCUMOCTH KOOpPAMHATHI OT BPEMEHHU, CPABHEHHE JIBYX PAaBHOYCKOPEHHBIX, IPEICTaBICHHBIX
B BUJE I'pa)MKOB 3aBUCHMOCTEH CKOPOCTH OT BPEMEHH, JIBI)KEHHE OpycKa IO IMIepOXOBaTOU
IIOBEPXHOCTH, KOJIEOAHHS MaTeMaTHYeCKOro MasTHHKA, KOJICOAHUs MNPYXHMHHOTO MasiTHHKA,
IUTaBaHUE TEIl; N3MEHEHNE arperaTHhIX COCTOSHHUI BEIECTBA, MPEACTABICHHOE B BHJIE rpaduka
3aBUCUMOCTH TEMIIEpPAaTypbl OT BPEMEHM HArpeBaHMsl, LUKJI H30IPOLECCOB, NPEICTaBICHHBIX
B BHIEC Tpa(uKOB, CBOWCTBa HEHACHIIIEHHOTO W HACBHIIICHHOTO TIapoB, CBOOOIHBIC
3JIEKTPOMAarHuTHbBIE KoJeOaHus B KoeOaTeIbHOM KOHTYpe.

I'pynna 3 mnoxazana xopoliue pe3ynbTaThl W JUIsl PEIIeHHs pPacyeTHBIX 3a]ad
MOBBILICHHOI'O YPOBHSI CIOXHOCTH: CPEAHMM NPOLEHT BbINOIHEHU — 57 %. bonee nmomoBuHbI
YYaCTHUKOB JAHHOW TIpYIIIbl YCIEHNIHO CHPAaBHIMCh C 33Ja4aMd HAa IIPUMEHEHHE 3aKOHA
COXpaHEHHs  WMIyJdbca, ypaBHeHMs  Kinaneiipona—MenzaeneeBa,  NEpBOro  3aKoHa
TEPMOJMHAMUKH, HAa pacueT N300pakeHUi B JIMH3aX.

Hmxe npuseneH npuMep 3a1auu MOBBIILIEHHOTO YPOBHS CII0KHOCTH, C KOTOPOH XOpOILIO
CIIPaBJIAIOTCS YYACTHUKH DK3aMEHA, OTHOCSIIHECS K ITOU IPyIIIIE.

Ilpumep 23

B 3akpeimom  cocyoe  Haxooumcsi ~ OOHOAMOMHBIU  UOeANbHbll  2a3,  Maccd
komopoco 122, a wmonapnaa wmacca 0,004 ke/monv. B nauane onwima Oasénenue
6 cocyoe pasHo 4 10° Ia npu memnepamype 400 K. Ilocne oxnadxcoenus eaza oasieHue
nonuzunoce 0o 2-10° ITa. Kaxoe xonuuecmeéo mennomvl omoan 2a3 6 xode onvima? Cmenxu
cocyoa cuumams NPOYHLIMU U MENIONPO8OOUMBIMU.

YV rpynnsl 3 oOHapyxeH [e(QUIMT HaBBIKOB PpELICHHs KaueCTBEHHBIX 3aJad
HOBBILIEHHOI'O YPOBHSI CIOKHOCTHU (CPEAHUN pe3yibTaT BHIIOIHEHUS — 28 %), psiga pacueTHBIX
3ajjay TOBBIIICHHOTO YPOBHS CJIOKHOCTH M BCETrO CIIEKTPa PACUETHBIX 33734 BBICOKOI'O YPOBHs
CJIO’KHOCTH.

DK3aMeHyeMble, OTHOCSIIUECS K rpymmne 4, MOJy4YWIH MO pe3yjbTaTaM BbIITOJIHEHHS
9K3aMEHAIIMOHHON paboTel oT 36 nmo 45 mnepBuuHbIX OammoB. ['pymma 4 aeMOHCTpUPYET
OCBOCHHE BCEX MPOBEPSEMBIX MPEAMETHBIX PE3YyJbTaTOB U BCEX 3JIEMEHTOB COACP)KAHUA.
Cpennuii pe3yibTaT BBIIOJIHEHUS 3a1aHUi 0a30BOr0 YpOBHS cOCTaBIAET 96,5 %, TOBBIIIIEHHOTO
ypoBHs — 88,6 %, BbICOKOTO YpoBHS — 75,1 %.

Jlnst gactr 1 9K3aMEHAIIMOHHON pabOThI XapaKTEPHO BBITIOJIHEHUE TIOUTH BCEX 3aJaHUI
¢ pesyabraroM Beie 90 % BoinonHeHus. VICKItOYeHUE COCTaBIAIOT 3aJaHUsl TEOPETUUECKOTO
XapakTepa Ha 3HaHHME ONpefesieHuH, 3aKOHOB U T.M. (87 %). JIoMONHUTENBHO K MpEenblayIien
IpyIIE Y4YaCTHUKAMHU TpPYIIbl 4 MPOJAEMOHCTPUPOBAHO YCIICIIHOE BBIMIOJIHEHUE 3a/laHUM
MOBBIIICHHOTO YPOBHSI CIIO)KHOCTH ~ Ha KOMIUIEKCHBIN aHanu3 (U3MYECKUX MPOIIECCOB:
M3MEHEHUE JIaBJICHUsSI ra3a B U30Ipolieccax B 3aBUCUMOCTH OT CpeJHEN KMHETUYECKOW SHEPruu
TEIUIOBOTO JABM)KEHUS MOJIEKYJ, B3aUMOJIEUCTBUE ABYX HEMOJBMKHBIX TOYEUHBIX 3apsioB,
U3MEHEHUE JJIEKTPOEMKOCTH KOHJEHCATOpa TMpPU U3MEHEHUU PACCTOSHUS MEXIY €ro
IUIACTUHAMU, BOSHUKHOBEHUE MHAYKIIMOHHOTO TOKA B KaTyLIKE IPU U3MEHEHUH TOKA B KaTyIIKe
Ha TOM K€ CEp/ICUHUKE; a TAK)KE PEILEHUE PACUETHBIX 3aJ1ay MOBBIIIEHHOTO YPOBHS CI0KHOCTHU
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Ha MPUMEHEHHE CBOWCTB HACBIIMICHHOTO I[1apa, pacueT CpeAHEH KBaJIpaTUYHOW CKOPOCTH
MOJIEKYJI ra3a, IpuMeHeHue GopMyIbl TUGPAKITUOHHON PEIIeTKH.

Cpenu 3amad TMOBBIIICHHOTO YPOBHS CIIOKHOCTH KAaue€CTBEHHBIC 3a/1auyd BBITIOJIHEHBI
B cpeaHeM ¢ pe3yinbtatoM 73 %, a pacuetHbie — 90 %. Cpenu 3amgaHuii BBICOKOTO YPOBHS
CJIO)KHOCTH HamOoJiee YCIEHIHBIMH OKa3ajiCh pacueTHHIC 3a7add MO MOJIEKYJISIPHOH (u3nKe
U MEXaHUKE.

Hwxe npuBeneH npuMep pacueTHOM 3aJaud BBHICOKOTO YPOBHS CIIOXKHOCTH, C KOTOPOM
YCIEUIHO CIPABIISIOTCS BBITYCKHUKH U3 JAHHOW IPYIIIbI.

Ilpumep 24
O0un Mob 00HOAMOMHO20 UOEAbHO20 2a3a cosepuiaem yuxki [-2—3—1, p i 1 5
cocmoswuti uz uzobapwr (1-2), uzoxopwr (2-3) u aouabamor (3—1) (cm.
PUCYHOK). Abcontomuas memnepamypa 2aza 6 cocmosnusx 1, 2 u 3 pasna
400 K, 800K u 252 K coomsemcmesenno. Onpedenume KodIghguyuenm

NONe3H020 OeUCmEUs MeN08020 081/{26171’16]1}1, pa60maiow;eeo no smomy 3
0 >

YUKTLY. v

[IpencraBneHHbIN BBILIE aHANU3 PE3yJbTaToB BbINOAHEHUS 3amanuidi KMM EI'D no
¢buzrKe 1eMOHCTPUPYET JOCTHKEHHS U Ne(PULIUTHI B OBJIAICHUHN IPEIMETHBIMU pe3yJibTaTaMu U
OCBOCHHUH 3JIEMEHTOB COJEP>KAHMs, YTO, B CBOIO OYEPE/lb, MO3BOJISIET MPEMAJIONKUTH OTACIIbHbBIC
METOJMYECKUE MPHUEMbl IJs ONTUMHU3ALUU TIpoliecca OOydeHUs MNpeAMETYy MU MOATOTOBKU
BBIITYCKHUKOB K C]a4u€ €IMHOT0 rOCyJapCTBEHHOTO K3aMeHa.

Kak Bumno u3 cnenudukanmun KM EI'D mo ¢usuke 2026 r., B cieayromieM roay Ha
no3uruu 21 mpuoputer OyAeT OTAaBaThcsl KAYECTBEHHBIM 3aJladaM TI0 MOJEKYISpHON (usmke
C HCIOJIb30BAaHUEM PA3IUYHBIX I'pa)UKOB U30IMPOLIECCOB, Ha MO3UIMH 25 OYyIyT MpeicTaBICHbI
3a/1a4d BBICOKOTO YpPOBHSI CIIOKHOCTH IO TeoMeTpudeckoil omntuke. COOTBETCTBEHHO, Ha
no3unuu 22 OyIyT TPEUMYIIECTBEHHO 3aJadyd 10 MEXaHWKe, a Ha To3uiuu 23 — 1o
anekTpoarHaMuke. Ha mo3uruu 26 MOTYT NPUOPUTETHBIMH OyAyT 3aJadd MO JWHAMHKE, HO
MOTYT BCTPETUTHCS 3a/1aHUS [0 CTATUKE U 3aKOHAM COXPAHEHUS B MEXaHUKE.

OcTtaHoBUMCS Ha OCOOEHHOCTSX pEIICHUS JTHX 3a/lad, Ha KOTOpbIE HEOOXOAMMO
00paTUTh BHUMaHHUE B TIPOIIECCE O0YUECHUS.

KauecTBenHbIe 3a/1auu Ha U30TPOIECCHI C UCIIOJIb30BAHUEM TPA(PUKOB MOKHO Pa3/IeIHTh
Ha TPU TPYIIIbL:

1) ananu3 Buza rpaduka U onpeieNeHHEe M3MEHEHHUS MapaMeTpoB rasza (JaBieHus, o0beMa,
aOCOJIIOTHOM TeMIIepaTyphl WJIM BHYTPEHHEH SHEPTHUH ), HE OTPAKEHHBIX Ha Ipaduke;

2) anamu3 BuAa rpaduka W TPUMEHEHHE K KaXIOMY H30MPOIecCy IEpPBOTO 3aKOHA
TEPMOJUHAMUKHU (OMpeNeleHre TOro, MoJlydajd WM OTAaBal ra3 KOJWYECTBO TEIUIOTHI
B 3TOM IIPOLIECCE, COBEPILIAI JIU PadOTy);

3) mepecTtpoeHue MPEeAIOKEHHOTO TpaduKka U3 OJHUX KOOPJIWHAT B ApyTHE (71 KOOPIUHAT
p—V emie u cpaBHeHHE pabOT raza Ha pa3HBIX y4acTKax).

[Ipumep 3amaHust NEPBOM TPYIIBI IPUBEACH HUXKE.

Ilpumep 25

Ha VT-ouacpamme nokazano, Kak U3MeHAIUCL O00BbEM U AOCONOMHAS MeMnepamypa
HEKOMmMOopo20 NOCMOAHHO20 KOIUYEeCMBa 0OHOAMOMHO20 PA3PEHCEHHO20 2a3a NPU €20 nepexooe
u3 Havanbho2o cocmosnus 1 6 cocmosanue 4. Kak npu smom usmeHsAIucy 0aeienue 2asa p Ha
Kaxcoom uz mpéx ywacmikos: 1-2, 2—3, 3—4 (yeeauuusanuco, yMeHbULANUCH UL JCe OCMABAIUCD
nocmosHubiMu)?  Omeem nosichume, yKa3as, Kaxkue @usuueckue A61eHUs U 3AKOHbL
Bul ucnonvzosanu ons oowscuenus.
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Jlisa ompeneneHus U3MEHEHMsI YKa3aHHOIO B 3aJaHMM IapameTpa (WM MapameTpoB)

HEOOXOMMO yKa3aTh, KAaKOMY H30IpOIECCY COOTBETCTBYET KaKAbI yd4acTok rpaduka,
U OOBSICHUTB, I0YEMY MOXKHO ClIeNaTh Takou BbIBOJ. CleyeT OTMETHUTh JIBa MOMEHTA, KOTOphIE
CHIDKAIOT PE3yJIbTAaTUBHOCTD BBIIIOJIHEHUS ATUX 3aJaHUM.

1.

Bun rpaduka.

I'paduik MoOkeT OBITh MPEACTAaBIEH B CXEMaTHYHOM BHC. B 3TOM ciaydae MOXKHO
FOBOpI/ITB HpOCTO HpO N3MCHCHUC BCIINYUH: YMGHI)HIaeTCﬂ, YBCHI/I‘-II/IBB_CTCﬂ, HEC
HU3MEHSIETCS.

I'padmk MOXeT OBITH PEJCTABICH C YYETOM yKa3aHWs KOOPAWHAT MapaMeTpoB Hayaa
¥ KOHIIE KaXKJIOTO U30TpOoIecca WIH ¢ YUYETOM CETKH Ha rpaduke, Ipy MOMOIINA KOTOPOH
ONpenensercsi, BO CKOJIBKO pa3 H3MEHSIOTCS  BEJIMYHMHBI, COOTBETCTBYIOIIHE
KoopauHataMm rpaduka. B 3TOM cilydae HYXKHO TOBOPUTH OO0 HW3MEHEHUHW BEIIMYUH
C YYETOM IMPEUIOKCHHBIX 3HAYCHHIA, T.€. H3MEHSETCS BO CKOJIBKO-TO Pa3.

Cnioco06 00BsACHEHHS.

Jlyis  0OBSCHEHUST MOJYKHO HCIIOJIb30BaTh Ta30BBIC 3aKOHBI, B 3TOM Cllydae HYIKHO
3aMMCBIBATh COOTBETCTBYIOIIUI 3aKOH JUIS KaKIOTO ydacTka rpaduka u He ommbaThCs
B Ha3BaHUSIX 3aKOHOB (€CIM OHM HCHOJB3YIOTCS). MOXKHO HCIOJIb30BaTh ypaBHEHUE
Knaneiipona—MenzeneeBa; B 93TOM cjly4yae JOCTaTOYHO OJWH pa3  3alucarh
COOTBETCTBYIOIIYIO (POPMYITy U 00s3aTEIILHO YKa3aTh, KAKHE MMapaMeTPhbl HE U3MCHSIFOTCS
(Kak mpaBUIIO, 3TO KOJUYECTBO BEIIECTBA).

JUist M301pOIIecCcOoB, aHAJTOTHYHBIX 1-2 Ha rpaduke, B mpuMepe o0sS3aTeNbHO HYXHO
JIOTIOJTHATEIbHOE OOOCHOBAaHWE O TOM, 4YTO TpaduK IMporecca JICKHT Ha MPSIMOH,
NpOXOMANICH dYepe3 Hayalo KOOPJIMHAT, TIO3TOMY COOTBETCTBYET TAaKOMY-TO
U30MPOIIECCY IO TAKOMY-TO 3aKOHY.

Jlnst 3a1anus U3 mpuMepa 25 paccyXIeHHs OYAyT BBITIISACTh CICAYIONIMM 00pa3oMm.

1. U3 ypauenus Knameiipona —MenneneeBa pl =vRT CleQyeT, 4T0 Ha ydacTke 1-2

mporecc SBIIETCS HM300apHBIM, MOCKOJIBKY TpaduK mporecca 1-2 JeXKUT Ha TPSMOH,

o vR
MpoxoJsmIel uepe3 Hauaiao koopauHaT (V' =—7T,v=const); cienoBaTeNbHO, TaBJICHHE

ra3a OCTaeTCsl HOCTOSIHHBIM.

2. Ha yuactke 2—3 mpotiecc SBJISI€TCS H30XOPHBIM, V' = const, v = const . Tak kak aGcotoTHas
TEeMIepaTypa ra3a yBeIuunBaeTCs, 3HAYUT, U JaBJICHUE Ta3a YBEINUYUBACTCS.

3. Ha yuactke 3—4 mporecc siBisiercs uzorepmuueckum (7" =const, v =const). O6seMm raza

YBCIIUYUBACTCA, 3HAYUT, NaBJICHHUC 'a3a YMCHBIIACTCH.

IIpuBeneM npumep 3agaHusl BTOPOU IPYIIIIBI.

Ilpumep 26

Tlocmosnnoe koauuecmeo OOHOAMOMHO20 UOCANbHO0 2a3d ywacmeyem 6 npouyecce, epaqbuK

KOMOPO20 U300PAANCEH HA PUCYHKE 8 KOOPOUHAMAX P — p, 20e p — OdGleHue 2asd, p — NIOMHOCHb
eaza. Onpedenume, noayuaem eaz menjiomy uiu omoaém 6 npoyeccax 1-2 u 2—3. Omeem

nosicrume, onupasiacob Ha 3aKOHbl MOJZ@Kle}ZpHOIZ qbl/L?MKM u mepModuHaMMKu.
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JloctaTouyHO YacTO B TakKWX 3aJaHHsIX MpeanaraloTcs rpaduke He B CTaHIAPTHBIX
KOOpJIMHATAaX JaBJICHHE — OO0BEM — TeMIlepaTypa, a B BEIIMYMHAX, CBSI3aHHBIX C OITUMU
napaMeTpamMu: KOHIIGHTpAlus MOJEKYyJl WIH IJIOTHOCTh ra3a BMECTO O0beMa, BHYTpPEHHSS
SHEprud WJIHM CpCAHAA KHUHCTHUYCCKAA OHCPrusd TCIUIOBOTO JBWIKCHHA MOJICKYJI BMECTO
abcomroTHOM Temreparypbl. [loaToMy mepBbIii mIar — 3TO MPHUBEACHHE K CTaHAAPTHBIM
BEJIMYMHAM C O0053aTelIbHONM CCHUIKOW Ha COOTBETCTBYHOImyro (opmyny. s 3amanwst w3

m
npuMepa 26 HeoOXOAMMO yKa3aTh: INIOTHOCTb ra3a P = v r7e m — Macca rasa, V' — ero oonbem,

PRT

TOT/Ia B COOTBETCTBUH C ypaBHeHHeM Kiiarneiipona — Menzeneesa p =+——.

u

Crenyromuil mar — 3TO CChUIKa Ha TEpBBIA 3aKOH TEPMOAMHAMUKU U (popmyny ams
BHYTPEHHEH HEPIHH HICAIBHOTO OJHOATOMHOrO rasa. Ilo mepBoMy 3akOHy TE€pMOIWHAMUKU
KOJIMYECTBO TEIUIOTHI, KOTOPOE ra3 IOJIy4aeT, PaBHO CyMME H3MEHEHHUs €ro BHYTPEHHEN
sHeprun AU u pabotsl raza A: O = AU + A. /I naeaipHOro 0JJHOaTOMHOTO Ta3a BHYTPEHHSIS

SHEPTrus [J = 3m RT,TIe L —MoJspHas Macca rasa, m = const.
2
Jlanee HEOOXOOUMBI pacCyX ACHHS O KaXJOM yudacTke Trpaduka, yka3aHHe Ha
COOTBETCTBYIOIIMIA H30IPOIECC, ONpE/IeIeHre padOThl ra3a, U3MECHEHUs BHYTPEHHEH SHEpTruu
Y KOJIMYeCTBA TEIUIOTHI. [IJi MpUBEACHHOTO BHIIIE MPUMEpa TOKHO OBITh YKa3aHO CIIEAYIOIIEE.
1. Ha yuactke 1-2 MJIOTHOCTH raza yBEJIMYHBACTCS MPSIMO MPOMOPIIMOHAIBHO €T0 JIaBJICHUIO,

PRT

3HAaUUT, COINacHO ypaBHenwio Kiamelipoma —  Mengeneesa p=-"—— IPOUCXOIUT

n30TepMUYecKoe cxaTue raza. O0beM yMEHBIIAeTCs, Ta3 CKUMAIOT, CIEA0BaTeIbHO, paboTa
raza orpuuarenbHa: 4 <0. BHyTpeHHsi1 SHeprus rasa ocraercss HeusMmMeHHou: AU =0.
ITo mepBomy 3akoHy TepmomuuHamukn () <(0. B 3tom mporecce ra3 oTaaeT HEKOTOPOE

KOJINYECTBO TEILUIOTHI B OKPYKAIOLLYIO CPELLY.

2. Tak kak Ha y4acTke 2—3 IUIOTHOCTb Ta3a HE U3MEHSAETCs, €ro 00beM MOCTOSHEH (M30XOPHBIH
nporiecc), 3HauuT, padora raza 4 =0. B 3ToM mporecce naBieHue raza pacTeT, COTJIACHO
ypaBHeHuto Kraneiipona — MeHaeneeBa TemmnepaTypa ras3a TakXe pacTeT, T.e. €ro
BHYTpEHHss sHeprus ysenumuuBaercs: AU>0. 3naunt, >0, u ra3 B 3TOM IIpoLecce
NOJIy4aeT HEKOTOPOE KOJIMYECTBO TEILIOTHI.

[Tocnennwmii TUIT 3a1aHUI — TIEpECTPOSHUE TPAPUKOB (CM. IPUMED HIKE).

Ilpumep 27

Ha puc. 1 npusedena 3asucumocms enympennet snepeuu U I monb uoeanbhoco 00HOAMOMHO20
easza om e2o obwvéma V 6 npoyecce 1-2—-3. Ilocmpotime epaghuk 3mozo npoyecca 8 nepemeHHbIx
p—V (p — 0aeénenue 2aza). Touka, coomeemcmayowas cocmosinuio 1, yoce ommevena Ha puc. 2.
Ilocmpoenue obvsicHume, onupasco Ha 3aKOHbL MOAEKYIAPHOU DUSUKU.
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Puc. 1 Puc. 2
B 3amavax Ttakoro tuma Bcerza MCIOJIB3YIOTCS rpadUKU C YYETOM yKa3aHHUsl KOOPIHHAT
HapaMeTpoB B SBHOM BHJIE WJIM IIPH MOMOIIM CETKH Ha rpaduke. K HUM NpUMEHUMBI BCe Te
pEKOMEHJALNN, KOTOpble ObUIM JaHbl BhIIIE. JOMONHEHHEM MOTYT CIY)XUTh CIEIYIOILIUe
PEKOMEHIALINH.
— B npouecce paccyxneHnii HEOOX0ANMO ONUCHIBATh, BO CKOJIBKO Pa3 MEHSIOTCS UCKOMBIE
napaMeTpsl, a He OIPaHUYUBATHCS TOJBKO YKa3aHUEM 3TOr0 Ha rpauke B OTBETE.
— Ilemecoobpa3Ho B ciyyae THIEpPOONIBI yKa3blBaTh B PACCYXKACHUSX BUI Trpaduka.
K coxanenuto, He Bcerga B rpaduke, KOTOPBIA SBISETCS OTBETOM, MOXKHO YETKO
MIPOPUCOBATH TAKYIO KPUBYIO.
Jins 3amanus u3 npumepa 27 peeHne MOXXeT OBbITh CIIeIYIOIINM.
1. BHYTpeHHsi1 OSHEprusi MACATBHOTO OJHOATOMHOTO Ta3a MPOMOPIHOHAIBHA €ro

o 3
abcoroTHOM Temnieparype: U = EVRT .

2. Ha yuwactke 1-2 TemmepaTypa raza HE MEHSETCA, NPOUCXOAUT H30TEPMUUYECKOE
pacupeHue, JaBjieHHe B 3TOM IPOLIECCe B COOTBETCTBHUHM ¢ 3akOHOM boiing — Mapuorra
(p\Vy=p,V,) yMeHbllaeTcsi B 2 pasa. B koopaunarax p-V rpaduK sBISCTCS

TUIepOOoIION.

3. Ha yuacTke 2—3 BHYTpEHHSS SHEPTHS, a TAK)KE TEMIIEpaTypa MpOonopPIHOHAIEHEI 00BEMY,
IpoIlecC MPH TMOCTOSHHOM KOJHMYECTBE BEIECTBA COTVIACHO ypaBHeHHIO Kiamelipona —
Menneneesa (pV =vRT) sBiseTcss u300apHBIM PACIIMPEHUEM, JABJICHUE B HEM HE

MeHsieTcsl, a 00BbEM B COOTBETCTBUM C rpauKoM Ha puc. 1 yBenanuuBaercs B 2 pasa.
B koopaunaTax p—V rpaduk sSBiseTcs OTPEe3KOM TOPU30HTAIBHOM MPSMOH.
4. Ortser:

p“

0 7

[IpuBeneM HECKOJBKO PEKOMEHIALMK MO PEIEHUIO 3a7ad MO MEXaHWKE IMOBBIIIEHHOTO
YPOBHSI CIIO)KHOCTH, KOTOpble BKItOUeHb B KM EI'D na mosumum 22. Kak npaBuio, 310
JOCTAaTOYHO MPOCTHIE pacyeTHBIC 33a[aud, B PEIICHUH KOTOPBIX MCIOJIB3YETCS OJWH—TPHU 3aKOHA
Wi GopMmyIniel. B oTimdme OT 3a1a4 BBICOKOTO YPOBHS CJIOXHOCTH Ha MO3HUIUH 20, 3/1€Ch HE
TpeOyroTCs B 0053aTEILHOM MOPSIIKE PUCYHKH C yKa3aHUEM CHJI MITH 0OOCHOBAHHUE UCIIONB3YEMbIX
3akoHOB. OJJHAKO B 3a/1a4ax M0 TUHAMHUKE M CTAaTHKE 0e3 PHCYHKOB HE 000UTHCH. B 3THX cimydasx
PUCYHKH UTPAIOT POJIb OMUCAHUS BCEX BEIMYHH, KOTOPHIE HCIIONB3YIOTCS MPHU PEIICHUH 3a1a4H.
Ecnu He mpuBeneH pHCYHOK, TO TO TpeOOBAHUSAM K IOJHOMY BEPHOMY OTBETY JOJDKHBI OBITH
CJIOBECHBIC OMHMCAHUS JAJISl BCEX CHJI, BXOISIIMX BO BTOpPOW 3akoH HploTOHAa miu B ycloBus
paBHOBECHS [T CUTYallMA KOHKPETHOW 3a/1a9H.
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Hanpumep, i1 cTaHIapTHOW CUTYallUH JIBHKCHHS M, M, N
TEJl, CBA3AHHBIX HEBECOMOW M HEPACTSHKMMOW HUTBIO, F
1enecooOpasHo  yKas3aTh, 4YTO  IIOCKOJIBKY  HHTb | ' | | >

HepacTsDKMMa W HeBecoMa, TO o0a rpysa ABHKYTCS C
OJIMHAKOBBIM YCKOPCHHEM, M MOJYJH CHJI HATSDKCHHS HHUTH, ICHCTBYIOLIMX HA IPY3bI, TAKKE
onunakoBl, T.e. |ai|=|az|=a, |T1|=|T2|=T. 3anuch 0OIMHAKOBOTO YCKOpEHHs sl 0GOUX
TeJI BO BTOPOM 3aKoHe HbI0TOHA 6€3 3TOr0 yClIoBHSs HEKOPPEKTHA.

Ha pucyHke, Kak 3T0 U TpeGyeTcs [0 CTAHIAPTHOMY aITOPUTMY PEIICHHS TakhX 3a1ad,
HE0OXOAMMO yKa3aHHe Ha BEIOOP CUCTEMBI OTCUETA!

=
l

b
=)
L

M 7
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Mg Mg
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0
Tonbko mocie 3TOro MOXXHO 3alMChIBaTh BTOPOil 3akoH HprOTOHAa B NpoeKnusx Ha
BBIOPAHHYIO OCh.
[TpuBenem mpumep 3a1a4u Ha 3aKOH COXPaHEHHS MMITYJIbCA.

Ilpumep 28

CHapso maccoii 2 ke, niemawuti co ckopocmowio 100 m/c, pazpvisaemcs Ha 08a ockonka. OOun u3z
ockonkog jemum noo yenom 90° k nepgonauanvromy nanpasneruro. 1100 kakum yenom K 3momy
HAnpasienuio noaemum emopou 0CKoI0K, eciu e2o macca 1 ke, a ckopocms 400 m/c?

3amaHus TaKOrO THIIA PEIIAIOTCS HCXOAS W3 TEOMETPUYCCKHX COOOpPaKCHUH, HO HEIb3s
3a0BIBaTh O TOM, YTO CHavaja JIOJKECH OBITh 3aIMCaH 3aKOH COXPAHEHHUS UMITYJIbCa B BEKTOPHOM
BUJIC, KOTOPBII B JIAaHHOM CJIy4ae UrpaeT Pojib MCXOMHOTO ypaBHEHHUs. [Ipu ero oTcyTCTBHU
Jla’ke TIPY BEPHOM OTBETE HEJIB3s TIOIYYIHTh 32 PEIICHUE 3a/1a4H JaK€ MUHUMAITbHBIA Oall.
[TosTOMY pelieHue T0KHO COJCPIKATh:

1) 3aKOH COXpaHEHMs UMILYIbCA: P = P, + D, ;

2) pUCYHOK, IPUBEACHHBIN CIIpaBa: BEKTOPHI UMITYJIbCOB CHapsia 10 B3pbIBa
U OCKOJIKOB TI0CJIE€ B3pbIBa 00Pa3yIOT MPSMOYTOJIbHBINA TPEYTOJIbHHUK;

3) yka3aHue, 4YTO M3 TIEOMETPHUUYECKUX COOOpakeHMH p = p,-cosd ;

cienoBarenbHo, MU =m,0, -cosa;

4) mpeoOpa3oBaHMs U OTBET.

OcTaHoBUMCS Ha OCOOEHHOCTSIX MPEICTABICHHUS DPEUICHWH 3a1ad 10 T'e€OMETPHYECKOM
OIITUKE, B KOTOPBIX OCHOBHBIM 3JIEMEHTOM SIBJISICTCSI BEPHBIM PUCYHOK C yKa3aHUEM XO0J1a Jydei
B OIITHYECKOM cucTeMe. 31ech, Kak MPaBUIIO, UCIIOIB3YETCs IBa OCHOBHBIX THIIA 3aJaHUM:

— paccMarpWBaeTCsl CTAaHIAPTHBIA TOYEYHBIM WMCTOYHWK WM «IUIOCKHI» HWCTOYHUK,
NEPICHIUKYISIPHBIA TTIABHOW ONTUYECKOWM OCH JIMH3bI, W KakKue-In0o W3MEHEHUS
(TTepeIBUHYIM WCTOYHWK, Pa3IBUHYJIH JIMH3Y, MMOBEPHYJIW JUH3Y U T.II.) TOJOXCHHUS
n300pakeHus;

— paccMarpuBaeTcsl MpeaMeT, UMEIOIIUN pa3Mephbl BIOJb TJIABHON ONTHYECKOW OCH, IS
M300paKEHHUST KOTOPOTO HYXKHO HAWTH Kakue-IMOo mapaMeTpbl (HampuMmep, IUIOMIaIb
n300pakeHus ).

[TpuBenem mpuMep 3aaHusI IEPBOTO THIIA.
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Ilpumep 29

Jlunza, ¢okycnoe paccmosanue komopou 30 cm, O0aém Ha 3KpaHe pe3Koe u30Opaddicenue
npeomema c NAMUKPAMHBIM YGeaudeHuem. OKpan NnoOO0SUHYIU K IUH3e 600Nb €€ 2laGHOll
onmuyeckou ocu. 3amem npu HeU3IMeHHOM NOJIOMHCEHUU TUH3bI NEPeOGUHYIU npeomem Ha 3 cM
mak, umoovl uszobpaxicenue crhosa cmano peskum. Ha xakoe paccmosanue cOsumynu sxKpan
OMHOCUMENbHO €20 nepeoHauanbHo2o nonodcenus?  Coenauvime pUCyHOK NOCMPOEHUs.
U3006padicenuli @ IUH3e C YKA3anuem xooda nydell.

B Takux 3amadax HEOOXOAMMO MPEACTAaBUTH BA PUCYHKA: /Ul HAYaJIbHOTO M KOHEYHOTO
HOJIOXKEHUH npeaMeTa. PUCYHKH JOKHBI COOTBETCTBOBATh CUTYAllMU 3a7jaud. JTO HE O3HAYAeT,
YTO I 337aud M3 IMpUMepa HYKHO O00s3aTEJIbHO IOCTPOUTh M300paK€HUE MpeaMeTa
C NATUKPAaTHBIM YBEJIUYEHUEM, HO Ha PHUCYHKE [JOJDKHO OBITh YETKO BHMJHO, 4YTO s
JECTBUTENFHOTO YBETMYEHHOTO U300paKEHHS MPEIMET JODKEH HAXOIUThCS MEXIY (OKYCcOM
U 1BOMHBIM (okycoM. Ha BTOpoMm pHCyHKe 3KCHEpT IOJKEH YBHJETh MOHMMaHUE TOro (akTa,
YTO MpHU NPUOIIKEHUH KpaHa MpeAMET HYKHO OTOABUHYTH OT JIMH3bL. Ha pHCyHKaxX JOJKHBI
ObITh 0003HAUYEHBI BCE PACCTOSHMSI, KOTOPHIE 3aT€M HCIIOJIB3YIOTCS B (hopMyiie JIMH3BI WU
F€OMETPUYECKUX COOTHOLICHUSIX.
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Ilpumep 30

Keaopam co cmoponoii a = 10 cm nexcum 6 niockocmu 21asHOU ONMUYeCcKOol OCU MOHKOU
coouparowell TUH3bL ¢ onmuyeckou cunou D =2 onmp max, umo oOHa u3 e2o Ouacouaieu
NePReHOUKVIAPHA 2NABHOU ONMUYECKOU OCU JUH3bL (CM. pUcyHok). Paccmosinue om yenmpa
keadpama 00 niaockocmu aunzel d; =1 m. Onpedenume niowadv uzodpadsxicenus keaopama
6 unze. Coenatime pucyHoK, Ha KOMOPOM ROCMPOUme u300padicenue Keaopama 6 JuH3se, yKa3ae
X00 8cex HeoOX0OUMbIX O/ HOCMPOeHUsL TyYell.

a /N

d v

B 3aadax BTOpOFO THUIIA KpaﬁHe CJIOXKHBIM JJIs y‘-IaCTHI/IKOB 3K3aMCHa SBJISICTCA

MMOCTPOCHUC I/I306pa)KeHI/I}I. K COXKAJICHUIO, 3HaYUuMas 4Y9aCTb HNPUCTYNAKOINUX K PCHICHUIO HE

IIOHUMAET, 4TO CYHIGCTBYIOT HpOI[OJII)HI)IG HCKaXXCHUA, U IIbITAIOTCA HOCTpOI/ITI) I/1306pa)K€HI/Ie
KBaJpara B BUAC KBaJpara.
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TpeboBanmii k BbIOOpPY Jy4ei, IpWU TOMOIIM KOTOPBIX CTPOUTCA H300pakeHHE, HET.

OaHaKo CTOUT MPHUAEPKUBATHCS JAHHBIX HIKE PEKOMEHIAITHIA.

— MoXHO HE CTPOWTHh Jy4d [UIsl TPEAMETOB, HAXOIAUIMXCS Ha JBOMHOM (HOKYCHOM
pacCTOSIHUM, Cpa3y YKas3blBasg HMX H300paKCHHE HA TOM K€ PACCTOSIHHHM OT JIMH3BI, HO
He0OX0IMMO CIIOBECHOE YKa3aHue Ha (DakT paBEHCTBA 3TUX PACCTOSIHUIA MPH TOM YCIOBHUU.

— Jlns Todek, HaXOJSAUIMXCS Ha TJIAaBHOW ONTHYECKON OCH (WK B APYrUX CIy4asx, KOrJa 3TO
HEOOXOMMO), HYXXHO TIOJIb30BaTh IOCTPOECHHUEM HW300paXCHUS TOYKH TMPH TTOMOIIU
MOOOYHOM ONITUYECKOM OCH.

— JKenaTenbHO ONITUMHU3UPOBATH KOJIMYECTBO JyUe, MPU MOMOIIUA KOTOPBIX MOKHO MOJTYUYUTh
n300pakeHue npeaMeTa, He 3arpOMOXK/IAaTh TOCTPOCHUE JIMITHUMH JTy4YaMHu.

st 3amaum u3 mpumepa 30 u300pakeHUe CTPOUTCS CIETYIOIIMM 00pazoMm.

1. TlpoBeneM Tpu mapaieqbHBIX Jyda 4depe3 BepmmuHbl 4, B m C KBagpaTta, a Takke
napajuielbHyl0 WM TOOOYHYIO ONTUYECKYI0 OCh. [IpoBefeHHBIE Iydd TOCTE
MIPEJIOMIICHUS JTMH30M TTEPECEKAIOTCS B OJHOM TOUKE, JexkKanier B (hOKaTbHOMN TIIOCKOCTH.
Touku mepecedeHus C rIaBHOM ONTHUYECKOW OChIO JIMH3BI JIBYX NPEIOMJIEHHBIX JTyuyel
nanyT uoopaxenus A; u C; touek A u C kBaapara.

2. Jlng moiydeHus M300paKeHHs TOYKU B HEOOXOIMMO MOCTPOUTH €Ille OJHY MOOOYHYIO
0Ch, KOTOpas MepeceKkaeT TPEeTUi MPEeJOMIICHHBIN JIyd U JaeT uzoopaxkenune Bi. B cury
CUMMETPUU MPEAMETa OTHOCUTEIHHO TIABHOW ONTHYECKON OCH €ro M300paKeHUE TaKkKe
oyner cumMmetrpuuHbIM. (Ilockompky Touku B u D HaxXomsaTcs Ha TBOWHOM (DOKYCHOM
paccTosiHUK, TO 3TO MOCTPOEHHWE MOKHO HE MNPOBOAUTH, CHEIaTh COOTBETCTBYIOIIEE
CJIOBECHOE yKa3aHHe.)
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Hamomunm, 4to 3a1aun Ha W300pakeHUs B JIMH3aX MOTYT peliatbes yepe3 GopMyIibl U3
komupukaTopa (hopmyny JuH3BI W (QopMyNy Ui yBEIMYCHHs JIMH3BI), a MOTYyT — W3

TeOMEeTpPHUECKUX coobpakeHuid. J[ns mocnenHero crnocoba oueHb BAXKHO YETKOE YKa3aHUE Ha
PHUCYHKE BCEX UCMOJIb3yEMbIX PACCTOSHUN, ONMUCAHUS TOJJOOHBIX TPEYTOJIbHUKOB U T.II.

Otmerum, uro B 2026 1. crpyktypa KM EI'D no ¢usuke ocranercs 6e3 M3MEHEHMH,
HUKAKUX JIOMOJHUTENIBHBIX 3JIEMEHTOB COJAEpXaHUs B 3aJaHus yactu | He BBoauTcs. Temaruka
3aJaHUI 4acTH 2 OIIMCAHA BBILIE.
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Ipunoscenue

OcHoOBHBIC pe3yJIbTaThl BHINOJTHEHUsI IK3aMeHAMOHHOM padoTel EI'D 2025 r.
no PU3UKE

AHanM3 HaJEKHOCTU SK3aMEHAIMOHHBIX BapUAHTOB MO (PU3MKE MOATBEPXKIACT, YTO KAYEeCTBO
pa3paboranabix KM cooTBeTcTBYeT TpeOOBaHUAM, MPEIBSIBIIEMbIM K CTAHIAPTH3UPOBAHHBIM
TecTaM y4eGHBIX HoCTHKeHuH. CpeHss HaaeKHOCTh (Kodhduuuent amsda Kponbaxa)' KM
no ¢usuke — 0,91.

Ne | IIpoBepsiemble TpeOoBaHus (YMeHHUsI) Koas! Koawbl Yposenr | Makcum | Cpeanmii
NpoBe- | MPoBepsieMbIX | CJIOXKHO- | AJLHBIH | MPOLEHT
psieMbIX | 3JIEMEHTOB cTH 0aw13a | BBINOJ-
Tpeﬁo- CO/ICPKaAaHUA 3adaHusA BbIIOJI- HECHUA
BaHUN HEHHe

3agJaHuA

1 | [IpumensaTs npu onucanuu pusuueckux | 1,2 1.1.5,1.1.6 b 1 80,4
MPOLIECCOB U SIBJICHUM  BEJIMYUHBI
Y 3aKOHBI

2 | [IpumeHsTh pu onMcaHUU HU3UIECKUX 1,2 1.24,1.2.7, b 1 74,1
MPOLECCOB U SIBJICHUM  BEJIMYMHBI 1.2.8
Y 3aKOHBI

3 | I[IpumensTs npu onucanuu puznyeckux | 1,2 1.4.1,14.3, b 1 82,2
MPOIECCOB W SIBJICHUM  BEJIWYWHBI 144,
Y 3aKOHBI 1.4.6-1.4.8

4 | [lpumeHATh MpU OMMCaHUU HU3TIECKUX 1,2 1.3.1,1.3.3, b 1 70,5
MPOLECCOB U SIBJICHUM  BEJIMYMHBI 1.3.6,1.5.2,
1 3aKOHBI 1.54,15.5

5 | AHamm3upoBath (DU3NUECKHE TPOIECCHI 3 1 I1 2 66,2
(sIBTIEHUST), HMCIIONB3Ys OCHOBHBIE TMOJIO-
JKEHUsI M 3aKOHBI, HM3YYE€HHBIE B Kypce
bu3nku

6 | AHamu3upoBaTh GU3NIECKHUE MPOLIECCHI 3 1 b 2 69,2
(sSBIIEHUA),  WCMONB3YyS  OCHOBHBIC
MOJIOKEHUSI W 3aKOHBI, HW3Yy4YEHHBIE
BKypce ¢usuku. [lpumensars npu
onucaHuu  (U3NYECKUX  IPOIECCOB
U SIBJICHUW BEJIMYUHBI U 3aKOHBI

7 | IlpumensTh npu onucanuu puzmyeckux | 1,2 2.1.8- b 7 78,8
MPOLIECCOB W SIBJICHUH  BEJIMYMHBI 2.1.10,
Y 3aKOHBI 2.1.12

8 | [IpumensTs npu onucanuu ¢usndeckux | 1,2 | 2.2.4-2.2.7, b 8 74,0
MPOLECCOB U SIBJICHUM  BEJIMYMHBI 2.2.9,
Y 3aKOHBI 2.2.10

! MHHMMaJIBHO JOMYCTHMOE 3HAUEHHE HAJEKHOCTH TECTa Ul €r0 HCIONb30BAHHS B CHCTEME TOCYIAPCTBEHHBIX
9K3aMeHoB paBHO 0,8.
35




Anann3upoBaTh (PU3NYECKHE TPOLECCH
(sSBIEHUA),  WCMONB3YS  OCHOBHBIC
NOJIOKEHUST W 3aKOHBI, HW3yYEHHBIE
B Kypce (hU3uKu

59,4

10

AHanm3upoBaTh (HU3MYECKHE TPOLECCHI
(sSBNIEHUA),  WCMONB3YyS  OCHOBHBIC
MOJIOKEHUST W 3aKOHBL, HW3yYEHHBIE
BKypce ¢usuku. [lpumensTs npu
ONMucCaHuM  (U3NYECKUX  IPOIECCOB
Y SIBJICHUI BEJTMYMHBI U 3aKOHBI

10

65,2

11

[TpuMeHsTh IPH ONMCAaHUHU PU3HUECKUX
IPOLECCOB M  SIBJICHUM  BEJIMYUHBI
Y 3aKOHBI

1,2

3.1.2,3.2.1,
3.2.3,3.2.8,
3.2.9

76,7

12

[IpumMeHsTh IpH ONMCAaHUU PU3TUECKUX
IpPOLIECCOB M SABJICHUA  BEIMYUHBI
Y 3aKOHBI

1,2

3.3.3,3.3.4,
3.4.3,3.4.6,
3.4.7

71,9

13

[IpumensTs npu onucanuu GU3NYECKUX
MPOLIECCOB U  SIBJICHUN  BEJIMYMHBI
U 3aKOHBI

1,2

3.5.1,3.6.2,
3.6.3,3.6.7

78,7

14

AHanm3upoBaTh GU3NYECKUE MPOILIECCHI
(sBJCHUS),  WCIOJIB3YySl  OCHOBHBIC
IMMOJIOKCHUA U  3aKOHBI, H3YYCHHBIC
B Kypce hU3uKu

51,1

15

AHaIM3upoBaTh PUINICCKUE MTPOIIECCHI
(sSBIEHUA),  WCMONB3YS  OCHOBHBIC
MOJIOKGHUST W 3aKOHBI, H3y4YeHHBIC
BKypce ¢usukn. [lpumensts npu
OMHMCAaHUU  (UBHUYECKUX  TPOIECCOB
¥ SIBJICHUI BEJTMUMHBI M 3aKOHBI

53,7

16

[TpuMeHsTh IPH ONHCAaHUU PU3HUECKUX
IPOLECCOB M  SIBJICHUM  BEJIMYUHBI
Y 3aKOHBI

1,2

4.2.1,
43.143.4

79,3

17

AnanuzupoBaTh (prU3HYECKHe TPOLECCH
(sBIEHMA),  HCMONB3Ys]  OCHOBHBIE
NOJIOXKEHUS U 3aKOHBl, HW3yYEHHbIE
BKypce ¢usuku. [lpumensts npu
ONnucaHuM  (U3NYECKUX  IPOLECCOB
U SIBJICHUH BEJTMYMHBI U 3aKOHBI

4

62,8

18

[IpaBunbHO TpakToBaTh (PU3NYECKUNA
CMBICJT M3yYEHHBIX (U3UYECKUX BEIH-
YHH, 3aKOHOB ¥ 3aKOHOMEPHOCTEH

14

56,9

19

OmnpenenaTh MOKa3aHUS H3MEPUTENb-
HBIX IPHOOPOB

1-3

77,0

20

[TnanrpoBaTh 3KCIEPUMEHT, OTOMpATh
o0opyaoBaHue

1-4

88,2

21

Pemate KkauecTBeHHBIE 3aJayu, UC-
MOJIL3YIONUE THUTIOBBIE YYEOHBIE CH-
Tyallud C $IBHO 3aJlaHHbIMH (u3nye-
CKUMH MOJICTISIMU

22,3
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22

Pemate pacyeTHble 3aauu C SIBHO 3a-
JaHHOW (PU3NYECKOM MOJIENbI0 C UC-
MOJIb30BAaHUEM 3aKOHOB M (OpMyJT U3
OJIHOTO pazzierna Kypca Gu3uku

1,2

46,0

23

Pemate pacuerHble 3amauM € SIBHO
3alaHHOM (U3UYECKOl MOJIEbIO C UC-
MOJIb30BaHUEM 3aKOHOB M (OpMyJT U3
OJIHOTO pazjziena Kypca GU3nuku

2,3

33,7

24

Pemate pacueTHble 3amauM C UCHOJb-
30BaHMEM 3aKOHOB M (OpMyNI M3 Of-
HOTO-/IBYX Pa3/ie]oB Kypca PH3UKH

23,8

25

Pemate pacuerHbple 3amauM C UCIOJIb-
30BaHMEM 3aKOHOB MU (hopMys U3 on-
HOT'O-/IBYX Pa3/ieoB Kypca pU3HKH

14,3

26

Pemate pacueTHbIE 3a1a4d C MCIIOJb-
30BaHMEM 3aKOHOB M (OpPMYyNT M3 Of-
HOTO-BYX Da3[enoB Kypca (H3HKH,
000CHOBBIBasi BBHIOOP (PU3UUECKON MO-
JIeTIH JJIsL peIICHUS 3a/1a41

1.1-1.4

K1 -
12,4
K2 -
18,7
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